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I am pleased to present the proceedings of the First National Silviculture Workshop organized by the Department 
of Forests in collaboration with different partner organizations. The workshop convened foresters, experts and 
practitioners working in the field of silviculture and forest management in Nepal and beyond. This proceedings 
tries to summarize the discussions and presentations delivered during the workshop. I believe that this document 
will be an important compilation and would benefit the readers. 
Silviculture is considered as the backbone of  forest science. It is crucial in better management of the forest thus 
contributing to the economic, environmental and social welfare of the society. The world is changing and so 
are the demands for good and services. Side by side, there are challenges facing the society in terms of meeting 
the growing demand of those goods and services. Forests have played a critical role in fulfilling the demands of 
people since time immemorial. However, forests have not been an exception to face the pressures of growing 
economies and expanding development globally. Yet there are  opportunities to optimize the supply of the forest 
products through better silvicultural interventions. 
Various attempts have been made in the past to implement scientific forest management mainly in the Terai 
districts. These efforts have shown positive results in terms of increased productivity of timber and fuelwood. 
Moreover, there is always an opportunity to upscale the practice to enhance the production of other forest 
products including non-timber forest products (NTFPs). On the positive side, the Forest Policy 2015 and 
the Forestry Sector Strategy (2016-2025) have emphasized on silvicultural system based sustainable forest 
management to enhance the forest productivity. 
Against this backdrop, the First National Silviculture Workshop was organized with an aim to capture diverse 
silvicultural practices in Nepal, and generate evidences and knowledge for future interventions. A range of 
papers including silviculture, forest ecosystem, institutional and governance aspects were presented during 
the workshop. More than 60 presenters and 200 participants were present during the workshop. I believe that 
this workshop has succeeded in terms of building consensus among the forestry stakeholders on the need for 
application of silvicultural interventions in different forest management regimes of Nepal.  
Finally, I trust that this workshop proceedings will be useful for further planning of the policies and interventions 
on sustainable forest management in Nepal. This eventually will have a significant impact in terms of enhancing 
the production and productivity of our forests, thus meeting the timber demand within the country. 
I would like to extend my sincere gratitude to all collaborating partner organizations, distinguished guests, 
presenters and all the participants  for their contribution to successfully organize the workshop. 

Thank You.

Krishna Prasad Acharya
Director General 

Foreword
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Executive Summary

The First National Silviculture Workshop covered a range of issues pertinent to different 
silvicultural options in managing both planted and natural forests. The workshop covered 
over 60 presentations (oral and posters) under various themes related to silviculture and forest 
management. Overall, the papers presented during the workshop comprised of three broader 
thematic areas viz. silviculture and forest management, silviculture for ecosystem goods and 
services, and cross-cutting issues and challenges. 

The first theme on silviculture and forest management involved a range of topics dealing 
with silvicultural options both in planted and natural forests. More specifically, silvicultural 
interventions in relation to silviculture system based forest management for broad forest types 
such as Sal forest, Schima-Castanopsis forest, Pine forest were presented. Similarly, forest 
management issues based on climatic and geographic features from lowland to high altitude 
forest management were also discussed. Further, different issues, opportunities, challenges, 
and existing practices on silvicultural intervention in various forest management regimes such 
as community forests, collaborative forests, leasehold forests and protected forests were also 
presented. Scientific forest management in Terai districts was primarily highlighted by some of 
the papers as the practice of forest management has come up prominently in the region compared 
to other parts of the country. Successes, gaps and challenges of scientific forest management in 
Terai were largely discussed. 

The second theme covered during the workshop focused mainly on the interface between 
silviculture and ecosystem services. The primary goal of this thematic area was to help explore 
further benefits beyond tangible forest products from the proper silvicultural interventions 
in forest management practices. Papers discussing optimization of ecosystem services from 
forest management such as potential implications of forest management on water yield, carbon 
sequestration, climate adaptation, and landscape, cultural and aesthetic values were also 
discussed during the workshop.

The third theme included the crosscutting issues. Governance and institutional aspects of 
silvicultural intervention on forest management, management of invasive species, forest fire, 
gender and social equity were among the cross-cutting themes that were presented during the 
workshop. Moreover, some of the papers focused on the adaptive management of forests in the 
face of pressing environmental challenges including climate change. 

In addition, keynote presentations on silviculture for forest management, especially on 
community forestry, shed light on the importance of silviculture system based forest 
management for productivity enhancement with the examples from around the world. Similarly, 
another keynote paper delved into silvicultural management of forest with particular reference 
to Nepal. Relevancy of silvicultural practices in relation to natural forest management was 
also another issue covered during the workshop. Moreover, plenary presentations prior to the 
technical sessions were also found to be useful in terms of providing a broad picture on various 
facets of silviculture and forest management.  Finally, panel discussions on contemporary 
debate on scientific forest management and sustainable forest management inter alia were also 
organized on the final day of the program. The workshop has come up with four key messages, 
28 recommendations, and nine ways forward. This workshop proceedings includes most of the 
papers that were presented during the workshop.

PR
O

C
EED

IN
G

S



viii

PR
O

C
EE

D
IN

G
S

Abbreviations and Acronyms

ACOFUN Association of Collaborative Forest Users Nepal 

CBFM  Community Based Forest Management

CF  Community Forest

CFM  Collaborative Forest Management 

CFUGs  Community Forest User Groups

cft  Cubic Feet

DFCC  District Forest Coordination Committee

DFO  District Forest Office

DoF  Department of Forests

FECOFUN Federation of Community Forestry Users Nepal 

FRA  Forest Resource Assessment 

GDP  Gross Domestic Product

GoN  Government of Nepal

ha  Hectare

MoFSC              Ministry of Forests and Soil Conservation

MPFS  Master Plan for the Forestry Sector

NFA  Nepal Foresters’ Association 

NGOs  Non-Governmental Organizations 

NPC  National Planning Commission 

OFMP  Operational Forest Management Plan

OHS  Occupational Health and Safety

PAs      Protected Areas

SFM  Sustainable Forest Management 

TCN  Timber Corporation of Nepal
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Background
 

Context 
The Forest Resource Assessment (FRA) of Nepal showed an increase in forest area by 5% 
between 20 years period from 1990. While various interpretations surround the reason behind 
this increment, there are, however, arguments regarding the lack of improvement in the overall 
quality and productivity of the forestland. The most dominant narrative behind the lack of 
forest quality enhancement is the protection oriented forest management practices that have not 
changed over the past couple of decades. Nevertheless, there have been several attempts towards 
implementing silvicultural management practices primarily aiming at enhancing quality and 
productivity of various types of forests in the Terai and hill districts. These practices however 
could not be expanded widely over the regions due mainly to differences in understanding 
the importance of silvicultural interventions and technical capacity, both on the part of the 
government as well as forest user groups to carry out the silvicultural operations. 

The need for sivicultural interventions in the forests of Nepal has been realized among the 
various stakeholder groups. Yet, disparities on understanding the ‘science’ aspect of silviculture 
system based sustainable forest management (SFM) have created a sense of confusion among the 
various groups. There had been a strong sense of need for a common platform to bring together 
diverse stakeholder groups to share ideas, discuss, and built consensus on developing the most 
suitable  silvicultural interventions. With this objective, the Department of Forests (DoF) in 
collaboration with other departments under the Ministry of Forests and Soil Conservation 
(MoFSC) and non-governmental organizations (NGOs) working in common areas of interest 
organized  the First National Silviculture Workshop in Kathmandu on 19-21 February 2017 (see 
Annex 1 for workshop schedule). The major objectives of the Workshop were as follows:

•	 Identify and analyze silvicultural practices (both indigenous and conventional) for 
stock taking evidence based silvicultural operations and knowledge by forest users and 
research institutions (academic and adaptive research);

•	 Review of policy, act, rules and guidelines’ provision and practices in terms of 
application of silvicultural operations in forest management;

•	 Identify policies and institutional bottlenecks in expanding silviculture based forest 
management in all types of management while promoting SFM throughout the country;

•	 Assess risk and uncertainty in extending SFM intervention and design appropriate 
safeguard measures;

•	 Create a common understanding among participants for the application of silviculture 
systems for SFM and prescribe for developing SFM guidelines for various forest types.

Proceedings of the First National Silviculture Workshop
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Proceedings of the First National Silviculture Workshop

Highlighting the theme 
“Silviculture for Sustainable 
Forest Management”, the 
workshop provided a common 
platform for the diverse actors 
representing government, non-
government, and academia within 
Nepal and beyond, to share their 
experiences and ideas on different 
silvicultural practices, as well as 
offer policy recommendations 
towards its implementation. 
Altogether 200 participants 
attended the workshop. 

The workshop comprised of three parts: the inauguration and key note presentations focused 
on laying foundation for further debates for the rest of the workshop. The second part focused 
on technical sessions where individuals shared their experiences on various modalities of 
silvicutural interventions and issues surrounding its implementation. Similarly, the third part 
primarily focused on summarizing the key issues discussed during the two day period in addition 
to giving opportunity for the participants to express their views. Presentations in various areas, 
including technical and social aspects, pertinent to silviculture system based forest  management 
were delivered along with provisions for discussion in the plenary. An extended group work 
session at the end of  third day was organized aiming to garner views of diverse stakeholders on 
potential areas of silvicultural interventions. The group presentations were followed by plenary 
discussion that suggested ways forward for silvicultural interventions in Nepal. 

Day First
The Inauguration
The workshop commenced with the National Anthem of Nepal. Present among the 
distinguished guests were the Honorable Minister, Shankar Bhnadari, MoFSC, Honorable  Dr. 
Prabhu Budathoki, Member 
of the National Planning 
Commission (NPC), Mr. 
Prakash Mathema, Secretary 
of the MoFSC and other 
distinguished guests from 
various departments under 
the MoFSC. The workshop 
was inaugurated by the 
Hon. Minister Mr. Shankar 
Bhandari, and chaired by Mr. 
Prakash Mathema, Secretary 
of the MoFSC.  Hon. Minister Mr. Shankar Bhandari addressing in the workshop as  

the chief guest

Participants in the workshop

Hon. Minister Mr. Shankar Bhandari, MoFSC, inaugurating the workshop
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Highlighting the theme 
“Silviculture for Sustainable 
Forest Management”, the 
workshop provided a common 
platform for the diverse actors 
representing government, non-
government, and academia within 
Nepal and beyond, to share their 
experiences and ideas on different 
silvicultural practices, as well as 
offer policy recommendations 
towards its implementation. 
Altogether 200 participants 
attended the workshop. 

The workshop comprised of three parts: the inauguration and key note presentations focused 
on laying foundation for further debates for the rest of the workshop. The second part focused 
on technical sessions where individuals shared their experiences on various modalities of 
silvicutural interventions and issues surrounding its implementation. Similarly, the third part 
primarily focused on summarizing the key issues discussed during the two day period in addition 
to giving opportunity for the participants to express their views. Presentations in various areas, 
including technical and social aspects, pertinent to silviculture system based forest  management 
were delivered along with provisions for discussion in the plenary. An extended group work 
session at the end of  third day was organized aiming to garner views of diverse stakeholders on 
potential areas of silvicultural interventions. The group presentations were followed by plenary 
discussion that suggested ways forward for silvicultural interventions in Nepal. 

Day First
The Inauguration
The workshop commenced with the National Anthem of Nepal. Present among the 
distinguished guests were the Honorable Minister, Shankar Bhnadari, MoFSC, Honorable  Dr. 
Prabhu Budathoki, Member 
of the National Planning 
Commission (NPC), Mr. 
Prakash Mathema, Secretary 
of the MoFSC and other 
distinguished guests from 
various departments under 
the MoFSC. The workshop 
was inaugurated by the 
Hon. Minister Mr. Shankar 
Bhandari, and chaired by Mr. 
Prakash Mathema, Secretary 
of the MoFSC.  Hon. Minister Mr. Shankar Bhandari addressing in the workshop as  

the chief guest

Welcome Speech 
Mr. Hemlal Aryal: Workshop Coordinator
Mr. Hemlal Aryal, coordinator 
of the workshop organizing 
committee and Deputy Director 
General of DoF, welcomed the 
participants and presented the 
objectives of the workshop. 
In doing so, he expressed his 
gratitude to the Hon. Minster, Hon. 
Member of the NPC, Secretaries, 
and international participants and 
senior officials of the MoFSC 
for their presence during the 
workshop. He further expressed 
that the three day workshop will 
be important in bringing diverse 
experiences on the appropriate modality for forest management and enhancement of forest 
productivity. However, it is equally important to develop a common understanding of forest 
management in different management modalities among different stakeholders. Beyond that, 
there is also a need to identify areas for investment, capacity building, and market. Finally, he 
stated that the three days will serve as a good platform for discussing these issues and building 
consensus among the stakeholders. 

Inauguration Address 
Hon. Shankar Bhandari: Minister for Forests and Soil Conservation 
Hon. Minister Mr. Shankar Bhandari emphasized that the conclusions drawn from this workshop 
will help sketch strategies for the DoF in the days to come. He further expressed that all the 
participants and speakers are credited for the success of the workshop. Whatever conclusions 

are drawn from the three day 
workshop should contribute to 
the prosperity of the country. 

There is a huge opportunity for 
the forest officials at all levels 
to provide their technical inputs 
in managing forests. There is 
an equal opportunity from the 
perspective of promoting tourism 
and benefiting the poor and 
marginalized communities from 
forests. Nevertheless, the fact that 
there are huge challenges to attain 
the goals cannot be denied. The 

Mr. Hemlal Aryal delivering a welcome speech
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most critical challenge facing the forestry sector now is inadequacy of financial resources. Even 
challenging is for the forest officials working at the local level where the government has not 
been able to provide even a basic resource for effective service delivery. This is compounded by 
the legal barriers that quite often portray forest officials as criminals. Mr. Bhandari stressed  the 
need to increase budget to provide facilities for the forest officials at the district and Ilaka levels. 
With that, he hoped for a raise in the budget for the forestry sector starting next fiscal year. 

Mr. Bhandari iterated that all the District Forest Offices (DFOs) should be adequately equipped 
with the resources required to mobilize people whenever necessary. But at the same time, s/
he should deliver the expected outputs. S/he who delivers should be awarded, whilst those 
breaking the rules should be punished. 

The minister highlighted the issue of millions of worth timber being wasted in Nepal. We should 
know the actual reason on why this is happening and what can be done to solve it, he further 
expressed. There should not be too many interpretations in this regard while everybody should 
be focusing on action and results. He expressed his strong commitment towards promoting the 
forestry sector for prosperity. 

Mr. Bhandari concluded his speech stating that this workshop will provide future directions and 
that we should expect actions rather than merely holding policy discussions. 

Dr. Prabhu Budhathoki: Hon. Member, NPC
Hon. Member of the NPC, Dr. Prabhu Budhathoki shared that this forum has brought together 
so many foresters in the same platform to discuss on the issues pertinent to silviculture. This 
will give an opportunity to discuss and figure some way out on the proper management of forest. 
Dr. Budhathoki stated that silviculture is not a new concept as people in the medieval times did 
practice it to manage their forests. Even in the Vedic era, there were concepts on categorizing 
forests as Mahavan, Tapovan, and Shreevan. Among those, Shreevan was meant for production 
and economic prosperity. 

With changing time and generations, SFM has now been the major guiding policy for managing 
forests in Nepal. ‘Forestry for Prosperity’ is another sweet slogan of the Government of 
Nepal (GoN). But this will not be possible without appropriate silvicultural interventions. Dr. 
Budhathoki underlined that many Sustainable Development Goals and the Paris Agreement 
along with other policies has prioritized SFM. We already have trained and experienced foresters 
and good forest, nevertheless 
silvicultural interventions exists 
in merely few Terai forests. He 
further stressed that silviculture 
is an important tool to link forest, 
foresters and society. There is 
now a need to reflect on why we 
have not been able to practice 
silviculture in our forests. If there 
is a problem in the policy, we can 
always change it. If the problem 
lies with our existing institutions, 

Dr. Prabhu Budhathoki, Hon. Member of NPC, addressing in the workshop
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we can change it. If the issue lies with financial resources, there is always an opportunity to 
secure it. If the problem lies with people’s perception, we can work on creating awareness. So 
there’s nothing we cannot do.  

Dr. Budhathoki provided the data on the total timber import in Nepal which lies at the scale of 29.4 
million cft. There is already an urgency to reduce this number for which SFM has been crucial. 
Countries like Japan practiced community forestry some 300 years ago to stop deforestation. 
More than century ago, India has been successful in managing forests scientifically. In context 
of Nepal, science part seems to be ok, but there might be problem in the arts aspect of forest 
management. Dr. Budhathoki concluded his speech expressing his wishes for an effective three 
day workshop.  

Mr. Prakash Mathema: Secretary, MoFSC
Mr. Prakash Mathema, Secretary 
of the MoFSC iterated the 
definition of silviculture and 
stated that it is both an art as 
well as science. Both tangible 
and intangible resources can be 
enhanced through silvicultural 
management. Silvicultural 
interventions were tested in small 
plots in the past in Nepal’s forests. 
Moreover, international support 
existed in different forest types 
in different districts though these 
took place in small scales and scaling up of these practices was not really planned. Lack of 
understanding on different models, lack of resources, capacities, and unclarity in policies and 
laws are some of the problems hindering the promotion of silviculture system based management 
in our forests.  

Now at this stage, identification of appropriate management model is crucial. Also, identification 
of policy issues and addressing them in parallel should be in priority. Mr. Mathema further 
expressed his hope that this workshop will provide important lessons and suggestions in this 
line. He wished for the success of the workshop and congratulated the organizing team. 

Dr. Swoyambhu Man Amatya: Former Secretary, MoFSC
Dr.  Swoyambhu Man Amatya stated that this is an important and unprecedented event on 
silviculture system based forest management in Nepal. This national silviculture workshop is 
expected to provide valuable learning in terms of better management of our forests. With that, 
Dr. Amatya stressed on the need for clarity on the definition of silviculture. It is imperative to 
understand the functions of forest. Forest has diverse functions including regulatory, productive 

Chairperson speech by Mr. Prakash Mathema, Secretary, MoFSC
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and protective. Silviculture 
system based forest management 
primarily deals on how we go 
about with all three functions of 
forest. It also encompasses other 
aspects of forest instead of tree 
alone. 

Dr. Amatya also stressed on the 
need to go beyond the ward level 
in terms of forest management 
plan. For this, the role of 
research will be crucial. In fact, 
research and development need 
to go in parallel. We have good 
examples like Sagarnath forest 

management, Kavre and Sindhupalchowk interventions that are actually an outcome of a good 
research. 

Mr. Krishna Prasad Acharya:  Director General, DoF
The Director General of the 
DoF, Mr. Krishna  Prasad 
Acharya acknowledged the 
level of participation of the 
people in organizing the national 
silvicutlure workshop. He further 
underlined that there have been 
practices like Sagarnath forest 
management, operational forest 
management plans (OFMP) 
development, and Collaborative 
Forest Management (CFM) in the 
post-2000 era. These initiatives 
have in a way pushed the agenda 
of SFM in Nepal. However, the 
agenda on silviculture could not be scaled up to the national level. Capacity as well as financial 
and human resources could be attributed to the failure. Moreover, the master plan for the forestry 
sector (MPFS) did not place SFM much in priority. In contrast, the Agriculture Perspective 
Plan has projected SFM as an output rather than input. However, the recently approved second 
amendment of the Forest Act 1993 has prioritized SFM for the development of forestry sector. 

Mr. Acharya stated that around 0.4 million cft timber comes out of the government managed 
forests alone. In the post-earthquake scenario, there is a demand for at least around 10 million 
cft for a single district hit by the earthquake. There is still a potentiality of bringing 1million 
ha forest area under active management. But this depends on how actively the DFO staff can 
engage themselves in silvicultural  intervention. Moreover, approved silvicultural management 
provisions in the management plans should be brought into practice.

Mr. Krishna Prasad Acharya, DG,DoF, addressing in the workshop

Dr. Swoyambhu Man Amatya, former Secretary, MoFSC,  
addressing in the workshop
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Mr. Bijaya Raj Paudyal: Director General, DSCWM                                         

Mr. Bijaya Raj Paudyal, Director 
General of the Department of 
Soil Conservation and Watershed 
Management (DSCWM) 
expressed that he was happy to 
have the national silviculture 
workshop held at this crucial 
period. The principle of forest 
management commenced with 
identifying the science of thinning, 
pruning, cleaning etc. There 
are various forest management 
modalities which demands unique 
forest management interventions. 
Various knowledge sharing forums have been organized in the past to discuss on different 
ways of forest management. The national community forestry workshop is one of such forums 
and takes place every four years. Likewise, knowledge sharing forums on CFM, leasehold 
forest management among others has been taking place at different points of time. However, 
silviluctural management aspects have not been discussed broadly and this workshop is first of 
its kind. 

Dr. Sindhu Dhungana: Vice-President, NFA
Dr. Sindhu Dhungana, vice-
president of Nepal Foresters' 
Association (NFA), stressed on 
the need for proper sivlicultural 
interventions in forests of 
Nepal. Nepal has more than 6 
million ha of forest, and more 
than 30,000 forest user groups 
where a common and appropriate 
silviculture systems can be 
established. Without proper 
silvicultural intervention, we are 
simply wasting timber and other 
forest products. Dr. Dhungana 
expressed that this workshop is 
expected to lay out foundations 

for a better management. Moreover, he stressed on the importance of institutions driving 
ecosystem management. There are both formal and informal institutions in forestry sector in 
Nepal. In addition, indigenous knowledge is in existence in many places where its contribution 
to forest management is important. All of these will be crucial in terms of managing our forests. 

Mr Bijaya Raj Paudyal, DG, DSCWM, addressing in the workshop

Dr. Sindhu Dhungana, Vice-president, NFA, addressing in the workshop
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Silviculture  is actually the arts and science of cultivating forest crops and that is what foresters 
have learnt. However, the role of institutions will be crucial. Forest management is not possible 
by a single actor or institution and, therefore, will demand a collaboration of multiple actors. 
That will, however, require a certain level of common understanding. The debate of ‘scientific 
forest management' versus ‘sustainable forest management’ has appeared to have created 
confusion among people. This is not the time to engage on such debate since the goal of forest 
management is common. As the national guidelines are being prepared on SFM, this will shed 
more light on the issue. 

Merely focusing on the ecological aspect of forest management will not work in the current 
scenario. SFM has to look at the economic, social and environmental aspects. There is, therefore 
, a need for a transparent mechanism to figure out the roles of foresters, private sectors, and local 
communities on sustainably managing the forests. 

Mr. Ganesh Bahadur Karki: Chairperson, FECOFUN
Mr. Ganesh Bahadur Karki, 
Chairperson of FECOFUN, hailed 
the organizing of the First National 
Silviculture Workshop and its 
relevance in Nepal’s context. 
In saying so, he expressed that 
around 18,361 community forests 
(CF) have been benefiting about 
2.4 million households while 
more than 10 million people are 
involved in  CF in one way or the 
other. The contribution of CF has 
gained global recognition, though 
there might be some weaknesses 
on the approach. Despite being 
rich in forest resources, Nepal has not been able to harness benefits and that we have not been 
able to focus on our priorities. With time, people’s priorities and needs have changed. Managing 
forest in that context is not merely about its enhancement but also to meet the needs of the poor 
and forest dependent people. In order to address this, there is a need to link forest management 
with enterprise development. Moreover, collective effort is imperative to address this objective. 

The GoN recently has come up with a popular slogan of ‘Forestry for Prosperity’. Paradoxically, 
people have been compelled to live under temporary roof in post-earthquake situation.  In this 
scenario, there is an urgency to ease timber supply to ensure timely construction of houses of the 
earthquake victims. There might probably be technical aspects associated with this; however, 
there is a need to think in a humanitarian way. Mr. Karki strongly stated that people have the 
right to live and urged all the foresters and officials to act promptly. SFM perhaps could be one 
of the ways to ensure smooth timber supply, however there is a need to figure out anomalies 
even within the concept. Having clarity on the concept is of utmost importance and that working 
in illusions will not work. Finally, Mr. Karki expressed that we have already crossed the phase 
of struggle in the forestry sector and there is a lot to learn out of it. If we repeat the same 
mistakes, prosperity from forest cannot be attained. 

Mr. Ganesh Bahadur Karki, Chairperson, FECOFUN, addressing in the workshop
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Radheshyam Siwakoti: Central Member, ACOFUN
Mr. Radheshyam Siwakoti 
expressed his wishes for the 
successful launch of the First 
National Silviculture Workshop 
in Nepal. As a representative of 
the Association of Collaborative 
Forest Users Nepal (ACOFUN), 
he shared that CFM started in a 
multi-stakeholder approach where 
it has successfully presented 
as a new approach to forest 
management in Nepal. Despite 
the fact that there are weaknesses, 
yet it is a common responsibility 
to address those issues as they 
come. The responsibility lies in 
the hands of all stakeholders to promote CFM.  In addition, its success can be measured only if 
we are able to expand CFM in the hills along with addressing the needs of marginalized groups. 
Nevertheless, there are challenges in terms of ensuring smooth supply of forest products, at 
the same time ensuring the ecological aspect of the forest. Maintaining good governance and 
ensuring higher investment is equally challenging. Reflecting on our past and correcting our 
mistakes, easing the timber trade, and developing actions for the future are some of ways to 
overcome the pressing issues in forestry sector in Nepal. Mr. Siwakoti concluded with his 
wishes for the successful organization of this workshop and that it will provide feedback and 
suggestions for future implementation. 

Keynote Presentation
Silviculture and Community Forestry: Looking Backwards, Looking Forwards  

The relation between 
community forestry and 
silvicultural interventions and 
its relevance was presented 
by Dr. Don Gilmour. Dr. 
Gilmour provided a definition 
of silviculture management as 
‘the deliberate manipulation 
of forests to achieve defined 
objectives (the art of producing 
and tending a forest)’.  He 
stressed on the need to 
understand how trees grow 
and interact in order to better 

Mr. Radhesyam Siwakoti addressing in the workshop on behalf of ACOFUN

Dr. Don Gilmour delivering keynote presentation
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manage forests. Science in one hand is critical and fundamental in forest management. However, 
equally important is the mediation of social issues along with science. The latter is particularly 
important to result in a better acceptability of the interventions. 

Silviculture is not a new term and roots back to centuries. There were a lot of efforts laid during 
the 19th century in Germany to codify silviculture. The conventional forest management that 
was developed in Germany applied to “normal” forests with relatively uniform stands across 
the landscape-even aged size classes and homogeneous forests. Likewise, various attempts were 
made to actually understand the annual harvesting amounts in forests. Similarly, appropriate 
silviculture interventions in CF have been investigated based on which two important 
considerations have been considered to be important - i) objectives of forest management; and 
ii) the type and condition of forest. In addition, couple of guiding principles will be important 
while deciding on the silvicultural systems. Most importantly, the diversity of forest conditions 
will have to be closely considered while deciding the silviculture systems rather than applying 
blanket silvicultural prescriptions. 

The silvicultural interventions in the past have had limited impacts in CF. This can primarily be 
attributed to the lack of knowledge of social, institutional, and governance requirements. In fact 
back in the days, the primary need was protection. However, the realization gradually changed 
where certain silviculture systems was adopted though they had a limited up-take. Now that 
the need for silvicultural interventions is realized, there are several conditionalities that require 
close consideration. Secure tenure, enabling regulatory framework, strong governance, viable 
technology, market knowledge and access, and supportive bureaucratic culture are some of the 
crucial aspects to ensure better forest management.  

Plenary Presentations
Presentation 1: Key Messages from FRA Nepal on Forest Management 
Dr. Buddhi Sagar Poudel delivered his presentation on the overall status of forests in Nepal 
based on the recent FRA study. Foremost, the good news is that the total forest area in Nepal 
has increased. Compared to the 
1994 survey, the current forest 
assessment showed that there 
has been an increment of total 
forest area from 39.6% in 1994 
to 44.74% in 2015. However, 
certain factors have been closely 
attributed to this change in 
the forest area including the 
methodological differences and 
contribution of CF program and 
other government policies and 
programs. This increase in the 
forest area is totally in line with 
the targets stipulated in the Forest Presenter Dr. Buddhi Sagar Poudel
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Policy 2015 which aims to maintain at least 40% of forest area in Nepal. In addition to the 
increase in the forest area, enhancement in forest productivity is equally important. 

Compared to the global figures (30.83%), the total forest area in Nepal is higher than that of 
the world. However, Nepal is yet to progress in terms of forest area per person which is 0.2 ha/
person compared to the world (0.6 ha/person). 

Although bulk of the forest (82.68%) is outside the protected areas (PAs), yet one-fourth of 
the total forest area in Terai and Churia lies within PA system. Another important criterion in 
terms of forest management is on the basis of forest type. While two third of Nepal’s forest is 
mixed type, a uniform silvicultural intervention may not apply for all. Therefore, silvicultural 
guideline for all forest types should be prepared. In addition, disturbances in forest are also 
crucial in terms of determining its health. In terms of the occurrence (in percentage), grazing is 
the most prevalent form of forest disturbance followed by tree cutting. 

Another critical area of forest management as hinted by the FRA is on the mean stem volume. 
The mean stem volume in Nepal dropped to 164.76 m3/ha in 2010s from 178 m3/ha in 1990s. 
The middle mountain regions have the lowest mean stem volume while it remains highest in the 
high mountains and high hills. Likewise, High Mountain and High Himal region comprise of 
the highest number of the large sized timbers. This shows the fact that there is an urgent need 
for forest management in those regions.  

Presentation 2: Forest Management - Thoughts and Future
Mr. Pashupati Nath Koirala and 
Mr. Krishna Prasad Acharya  
presented the overall scenario of 
forest managment in Nepal. Before 
1976, there were few initiatives 
pertinent to forest management 
in Nepal, however, they were not 
adequately documented. 

Post-1976 saw a major shift 
in silviculture system based 
management initiatives in Nepal. 
Despite efforts, the overall quality 
of forests (in terms of the growing 
stock) has decreased during 1999 
to 2010. 

The demand for fuelwood has remained somewhat the same when compared in different 
timeframe in 2011 and beyond. However, meeting the demand is challenging. Meeting the 
demand for timber is even more challenging mainly due to the post-reconstruction activities 
being carried out in 31 earthquake affected districts. In terms of the total timber production, 
the data obtained from DFOs and the Timber Corporation of Nepal (TCN) shows that the total 
timber production in Nepal is declining. This has triggered the import of timber from elsewhere. 
Data shows that on average 386,575 m3/year of timber is imported in Nepal. Among others, 
inadequate investment has been associated with the low timber production. Merely NRs 1.5 

Presenter Mr. Pashupati Nath Koirala
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billion is invested in forestry sector 
annually. This is low compared to 
investments in other sectors.

The concept of community-based 
forest management (CBFM) and 
expansion of people’s right over 
forests existed from the time 
of the MPFS implementation. 
However, the question on the 
overall productivity enhancement 
still exists. Apart from the 
community based forest regimes, 
private forests have not been able 
to adequately demonstrate its 

potential. Among others, eco-tourism is another emerging area for enhancing revenue from 
forests.       

In the recent years, there has been a realization for silvicultural interventions in Nepal. However, 
this has not been possible for various reasons. Among others, administrative obligations of 
forest officials have made them too busy to the extent that they have not been able to dedicate 
their time and efforts for silvicultural interventions in the field. Likewise, the conservationist 
mindset is still prevalent among many people and has undermined the notion that forest is a 
renewable resource and needs harvesting. Moreover, there still lacks efforts towards breaking 
the conventional wisdom.      

In order to address the shortcomings, there is ample space for value addition through introduction 
of advanced technology. Likewise, capacity development is another critical area of intervention 
in order to ensure efficiency in the services provided. Moreover, innovation will not be possible 
without research and development. Development of national standards and infrastructure 
development will equally add value in terms of better forest management.  

Presenter Mr. Krishna Prasad Acharya
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Day Second 
Keynote Presentation on Silviculture for Forest Management in Nepal
Dr. Krishna Chandra Paudel 
delivered his presentation on the 
status, significance and challenges 
of adopting silviculture system 
based forest management 
in Nepal. In doing so, he 
underlined the social, economic, 
environmental, and cultural 
importance of forests. In addition 
to these, forests have also been 
serving as an important source of 
energy as well as livelihoods of 
the rural population. Besides, the 
role of forests in regulating the 
climate in addition to contributing 
in climate change mitigation is crucial. 

Forests have been projected as a means to achieve prosperity. Dr. Paudel stressed the need for 
scientific forest management  in order to achieve the goals of economic prosperity. However, there 
is diversity in Nepal’s forestry sector where multiple usages of forest products are being derived 
by multi-stakeholders. Moreover, forests are under immense pressure in terms of deforestation 
and degradation. Equally important is the inadequate capacity of the forestry agencies to address 
these issues. This is compounded by lack of knowledge/skills and information. 

Forestry sector in Nepal has remained in low priority of the government mainly due to the fact 
that its true contribution to the GDP is not known. Existence of informal channels for the supply 
and unregulated market price of forest products, particularly timber, is mainly attributed to low 
account of the contribution of forestry sector in the national economy. The under-utilization of 
the existing timber and weak forestry administration has also resulted in increasing import of 
timber in the country. 

The existing scenario of the forestry sector strongly demands for the need of scientific forest 
management  in Nepal. Presence of over mature trees on one hand and increasing demand of 
forest products on the other, calls for the need of silvicultural interventions. Also, enhancing 
income and employment through improved production and forest productivity would be crucial 
to meet the sustainable development goals. Likewise, meeting the environmental benefits, 
biodiversity conservation, and enhanced local participation and equitable benefit sharing will 
be an important contribution of silviculture interventions. Despite several attempts, scientific 
management of forests has failed in the past. Over time, however, the situation has improved 
where the introduction of scientific forest management guideline 2014 has had positive impact. 

Finally, Dr. Paudel listed out some way forward in terms of scaling up of scientific forest 
management  activities in Nepal. First, there is a need to have activities targeted for capacity 
building and human resource management. This can be done by providing orientation, awareness 

Dr. Krishna Chandra Paudel delivering his keynote address
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raising, motivation and demonstration activities and short term skill development trainings. 
Second, there needs to be an institutional reorganization by strengthening silvilcultural wing 
at the DoF, Regional Directorates, and the MoFSC. Likewise, there is a need to strengthen 
stakeholder institutions and their capacity on scientific forest management  in addition to 
decrease work load of DoF/DFO staff to allow them to engage in scientific forest management 
related activities. Third, use of appropriate technology, methodology, and silvicultural systems 
should be promoted through development of appropriate systems on silviculture and customize 
the system based on the national/local need. Fourth, cost effectiveness of inventory and 
enumeration techniques should be developed by creating and initiating database management 
on scientific forest management . Fifth, there is a need to increase investment in forestry by 
provisioning small grants and low interest loans for forest management. Moreover, system of 
forest crop insurance system should be in existence. Finally, there is a need to develop common 
understanding among stakeholders on scientific forest management. 

Plenary Presentations
Presentation 1: Adoption of Different Silviculture Systems Depending 
on the Different Factors in Terai and Churia
Adoption of silviculture systems 
in forests of Terai and Churia was 
presented by Mr. Govinda Kafley. 
He stressed that silviculture 
systems only could not produce 
intended result and therefore, 
forest management is equally 
important. Mr. Kafley showed 
that the total available dead and 
fallen timber volume in the Terai 
and Churia region comes to be 
around 320 million cft. With a 
rate of NRs 300 per cft, the total 
price of the available dead and 
fallen timber accounts to NRs 1 
trillion. Likewsie, the avaiblable fuelwood is around 230 million cft. More than 50% of growing 
stock in Terai and around 35% in Churia are overmatured (i.e. >120 years old). In fact their 
growth is almost nil, and perhaps negative due to fungal and insect infestation. 

Forests of Nepal are in an urgent need of management where the prescribed year for forest 
management is 40 years. However, management of forests should be based as per the 
objectives. For instance, sustainable optimization of forest products like timber and fuelwood 
is the major objective in Terai whereas in Churia water and soil erosion control along with 
timber and fuelwood could be the priorty forest management objective. Likewise, adoption of 
silviculutre systems depend on the objective of the forest management, status of the growing 
stock, regeneration status, demand of the product, technology, slope, and silvicultural character 
of the species. 

Presenter Mr. Govinda Kafley
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Presentation 2: Silviculture System Based CF Managment Guideline 
Mr. Prakash Lamsal from the 
DoF delivered his presentation 
on the provisions of SFM on the 
draft silviculture system based CF 
management guideline. Nepal has 
more than 3 decades of experience 
in forest management particularly, 
CBFM. Legal and policy measures 
have been supportive in terms 
of promoting CBFM. There are 
more than 18,000 CF with almost 
2.4 million households engaged. 
In terms of the achievement, CF 
have served as a learning center 
for the audiences in Nepal and 
beyond. Moreover, engagement and ownership of the local communities towards their forest 
has grown over time. 

Despite successes, challenges persist in terms of forest management. First, forest management 
have been more conservation and subsistence oriented. Likewise, there is gap in science and 
practice in terms of productivity enhancement. There is also a mismatch between the demand and 
actual supply of forest products. Therefore, in order to ensure sustainable supply of resources, 
we need to adopt technology and ensure a better financial flow in forest management. 

The forest management guideline is critical in terms of ensuring enhanced forest productivity. 
More importantly, the draft guideline gives guidance on the timing, type, and trees that are to be 
harvested. In addition, other areas of benefits are expected including strengthening the process 
and achievements of CF so far, result in enhancement in productivity from CF, and achieve the 
goal of forestry for prosperity. 

Presentation 3: Natural Forest and Silviculture: What are Benefits and 
How do We Organize Restoration of Natural Forests and Silviculture 
for Our Life?
Professor Kazue Fujiwara delivered her presentation on different silvicultural techniques in 
natural forests. In doing so she presented the examples of forest restoration practiced in Japan. 
Prof. Fujiwara underlined the significance of natural forests for human wellbeing. She also 
stressed that the use of natural species and seedlings with well-developed rooting system will 
be important for unstable terrains. Restoration of natural forests will be critical in disaster prone 
areas. Japan and Nepal are not an exception to natural disasters. Therefore, it will be crucial 
to plan for the restoration of natural forests and disaster hit areas. Apart from that, Japan has 
ample examples where constructions have been carried out along with forests. In a remarkable 
example in Japan, embankments are usually constructed at  30-50 degrees where trees are 
planted in order to stabilize the slope. 

Restoration of natural forests along with commercial silviculture has multiple functions ranging 
from economic to ecological benefits. There are ample examples of plantations aiming to 

Presenter Mr. Prakash Lamsal
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restore certain areas in Nepal 
as well. For example the one 
carried out in Changu Narayan 
is a good illustration. Well 
prepared potted saplings with root 
systems, when developed before 
plantation, allows good growth. 
She also emphasized that the 
restored forests developed from 
saplings sequester carbon better 
than natural forests. Similarly, 
she underscored the need to 
identify appropriate tree species 
for planation to better match the 
ecology and local needs. Finally, 

Prof. Fujiwara concluded her presentation by stating that dense plantation are helpful for fast 
growing trees mainly due to the competition among the individual saplings for light.  

Day Third
Panel Discussion
The morning session on day third of the workshop started with panel discussion among various 
stakeholders primarily aimed at addressing some of the comtemporary issues on silviculture 
system based forest management practices in Nepal. Mr. Shiva Kumar Wagle, Deputy Director 

Participants and Panelist on panel discussion

Professor Kazue Fujiwara
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General of DoF; Krishna Prasad Pokharel former chief of CF Division, DoF; Vijay Raj Subedi, 
District Forest Officer, Nawalparasi; Jay Prakash Pandey, Tilaurakot Collaborative Forest, 
Kapilvastu; and Mr. Thakur Bhandari from FECOFUN were the panelist members. The 
discussion was facilitated by Dr. Naya S Paudel. Dr. Paudel underlined some of the pertinent 
issues surrounding silviculture and forest management in Nepal. In doing so, he laid out 
couple of points including: i) the need to sort out ways to identify techniques and processes for 
silvicultural management to better fit the country’s contexts; ii) how to ease the policies and 
create a conducive environment?; iii) how to ensure that the management rights of the people 
are not undermined?; and iv) what are the potential risks of new intervention such as Scientific 
Forest Management and how could that be averted?

Mr. Krishna Prasad Pokharel: Former Chief of CF Division, DoF
Mr. Krishna Prasad Pokhrel 
provided his response on two 
sets of issues. First, the forestry 
agency and foresters have not 
been active in terms of their 
role in silvicultural intervention. 
Second, there is lack of conducive 
working environment as there is 
risk associated with silvicultural 
interventions in Nepal. 

Back in 1976, a DFO conference 
was organized that lasted for 
seven days. Forest management 
remained at the heart of the 
discussion then. Moreover, the 
importance of people’s participation in forest management was also discussed during the event. 
The event convened senior foresters who raised the issue of people’s participation in forest 
management activities. The efforts laid by those foresters could make it possible to handover 
18,000+ forests to the people. In fact the foresters went to individual households in an effort 
to handover the forests. The Forest Act of 1993 then created an even suitable environment to 
involve local communities in forest management activities. Since the foundation has already 
been laid towards making the local communities the owner of forests, the time now is to place 
efforts to draw economic benefits out of the forest. In addition, there should also be efforts in 
terms of increasing the role of local communities in decision making. 

At a time when economic prosperity is sought from forestry sector, productivity enhancement 
of forests is the key. That could be achieved through scientific forest management. There are 
,however, shortcomings in terms of the existing policies compounded by lack of technical 
support. Nevertheless, this can be overcome by learning by doing process. The key is to have all 
the stakeholders come to one place and lay their efforts collectively. The case of Tilaurakot is an 
illustration to how it can be done. The law already provisions on scientific forest management 
upon the approval from the DoF and in case any policy hinders it, there is always a space to 
address it.     

Panelist Mr. Krishna Prasad Pokhrel (left)
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Vijay Raj Subedi: District Forest Officer, Nawalparasi
Mr. Vijay Raj Subedi provided his views on the particular choice of technology on scientific 
forest management and why it was promoted. He also shed light on the term ‘scientific’ and 
the main features of the technology, ecological benefits, stakeholder engagement and ways to 
enhance it. 

Mr. Subedi expressed that the 
word ‘scientific’ is not well 
accepted among some people. The 
principle of forest management 
will not work without science. 
The realization has come 
from the notion that the forest 
management practice done so far 
is unscientific and unsustainable, 
despite the participation of local 
communities. Forest protection 
has been closely attributed to 
forest management, which is not 
true. This is due to the fact that 
merely protection does not ensure 

good forest health. The urgency of science in forest management was realized when there was 
no practice of opening up the canopy to enhance growth of small trees. The practice so far has 
been to simply remove dead and decaying trees in the forest. 

Terms like sustainable, intensive, active forest management have been used interchangeably 
in the past. However in forestry science, the term scientific was most appropriate. In contrast, 
the term ‘sustainable’ only gives a criteria and an indicator for forest management. Likewise, 
the technology in forest management is uniform among the foresters. There are basically 
three silviculture systems for forest management in practice – clear felling, shelterwood, and 
selection system. Among these, the shelterwood system is the appropriate system used in forest 
management. Clear felling does not include biodiversity and other aspects and is popular in 
agriculture. However, for natural forests, clear felling system is not appropriate though it 
can be used in other areas like agroforestry. In contrast, the selection system requires more 
measurements, monitoring of growth, and is more complex. Moreover, not all species grow 
well under the selection system. Among the three, shelterwood system therefore appears to be 
appropriate which is neither too complex and is rather workable. 

Shelterwood system is appropriate for different slopes and geography. The system is workable 
in the irregular slopes of the hills and is also suitable in the context of Terai. Principally, the 
harvesting needs to start at places with old standing poles. But in case of the hills with slopy 
terrain, it might not be suitable to start the cutting from steep slopes. Therefore, uniform 
shelterwood is the most suitable system for the hills. However, the slope length should be 
reduced in the hills to control runoffs. 

Panelist Mr. Vijay Raj Subedi (second from the left)



PR
O

C
EED

IN
G

S

19

Proceedings of the First National Silviculture Workshop

Mr. Jay Prakash Pandey: Tilaurakot Collaborative Forest, Kapilbastu
Mr. Jay Prakash Pandey 
responded to the issues on the 
challenges in expansion of CFM 
and the relation with the DFO. 
In addition, the type of mismatch 
and misunderstandings that exists 
between the DFO and user group 
members was also highlighted 
during the panel discussion. 

Mr. Pandey expressed that there 
were challenges right from the 
commencement of CFM in Terai. 
Though there is not much clarity 
on how to work at (with) different 
levels yet, there was a common 
understanding during that time between the agencies. The agencies were also supportive in 
terms of sensitizing the people on CFM modality. Series of presentations were delivered by 
the District Forestry Sector Coordination Committee (DFSCC) and technical aspects were 
intensively discussed in the presence of the media.  

The expectations among the user groups were high during the initial phases of scientific forest 
management in Terai. Yet, there was a sense of fear on whether or not there will be regeneration. 
But, scientific forest management gave a new opportunity to challenge the notion that felling 
of tress is not a bad thing. After the 2-3 years of hard work in Kapilvastu, there was a seizure 
of any silvicultural intervention following the incident of corruption in CF in Kailali. Efforts 
were laid in order to convince the parliamentary committee members to allow scientific forest 
management activities in the Terai. Field visits for the members were also organized to showcase 
the success of scientific forest management. Following all these efforts, cutting/felling was re-
opened. The issue of CFM was raised following the construction of the east-west highway in 
the Terai. People residing in the south of the highway were struggling to access to fuelwood and 
timber. It was then the debate of providing access of forest to the southern people started. The 
people in the south of the highway have been receiving the demanded forest products following 
the establishment of CFM. 

The management plans for CFM were prepared in a scientific way. All the forest management 
techniques are scientific for which it is out of the comprehension of the local communities. The 
management plan preparation process itself is costly too. Thus, the management plans should 
rather be made simple and cost effective in order to make it accessible for the local user groups.

Mr. Thakur Bhandari: FECOFUN
Mr. Thakur Bhandari expressed his views on scientific forest management and the position of 
FECOFUN in terms of how community forests can go about with  scientific forest management. 
Mr. Bhandari stressed the importance of FECOFUN in terms of the success of community 
forestry in Nepal. He provided an example of Chure management and underlined the fact that it 
was not commonly sought and rather came about in the interest of handful of people. He strongly 

Panelist Mr. Jay Prakash Pandey (centre)
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claimed that FECOFUN is totally 
against the government’s decision 
on management modalities of 
Chure. 

Mr. Bhandari opined that 
the term ‘scientific’ gives a 
certain direction. He put forth 
a proposal on naming it CBFM 
technique rather than scientific 
forest management.  He further 
claimed that FECOFUN does 
not reject the science aspect of 
forest management. However, 
the concern is that the local 

communities will not be able to comprehend the science unless it is translated to the language that 
is understandable to the locals. There could be an opportunity to give community or country’s 
recognition while naming the term. The progress so far with scientific forest management in 
Nepal shows that the local user groups do not understand the terms. Though there are practices 
of scientific forest management in community forests with the financial support from the DFO, 
the money goes to the community forest user group (CFUG) account, while the DFO asks not to 
withdraw money without its consent. Furthermore, majority of the money is drawn by the DFO 
in names of technical support. This is not really justified. 

There are instances where forests have been compared with agriculture and that tree harvesting 
has been closely related to rice harvesting. Mr. Bhandari expressed his dissatisfaction over 
this analogy and claimed that the technology is not comparable at all. The community forestry 
guideline is progressive. However, any action in the field should not contradict to the points 
stated in the guideline. 

The argument that the practice in community forests so far is not scientific has been coming 
up strongly. Mr. Bhandari expressed his concerns over it and said that this is regrettable. It is 
justifiable that we need to reflect on the limitations of the current forest management practices. 
The Forest Act and Regulation are the major guiding documents. All the provisions stipulated 
in those documents should be fully owned and implemented. Introducing too many guidelines 
under various headings is redundant. 

Mr. Shiva Kumar Wagle: Deputy Director General, DoF
Mr. Shiva Kumar Wagle expressed his views on what the DoF can do in terms of designing 
appropriate techniques to match different forest management regimes. Furthermore, he also 
highlighted the potential risks (financial and ecological) and how it can be addressed. 

Mr. Wagle stated that there are two aspects of forestry – social and technical. So far, thousands 
of CFUGs have been formed and that they have been doing good in terms of forest management. 
Yet, there is a realization on the fact that too much efforts have been laid to address social issues 
while the technical aspect of forestry remains untouched. It is therefore high time to look into the 
technical aspect of forestry. The technical aspect of forestry addresses the production function 

Panelist Mr. Thakur Bhandari (second from the right)
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and productivity of forest. Mr. Wagle stated that without addressing the technical aspect, we 
are losing production. One size fits all strategy will not be feasible. The interventions actually 
depend on the size and type of forest. Furthermore, silviculture system should be considered 
while designing any intervention pertaining to forest management. Most importantly, the main 
objective of forest management should be sorted out. If the objective of managing forest is 
bedding material, then there might be a need for more stems/twigs. Likewise, if the need is 
fuelwood or grass, particular technique will be relevant. This will also be possible from learning 
by doing basis. 

The Forest Act and Regulation has provided adequate rights to the CFUGs. However, the 
question of whether or not it has been facilitated might exist. Also efforts should be laid towards 
convincing the CFUGs on the forest management processes. However, facilitating all the 
CFUGs is not possible with the current capacity. The concept of forestry council perhaps can 
be relevant in this scenario. The concept can possibly fulfill the demand of human resource 
in forestry sector. Also, already existing forest technicians who have been supporting the 
CFUGs in various ways can be made more responsible and accountable through the forestry 
council. Finally, Mr. Wagle concluded that if there’s any anomalies, that should be corrected in 
a collective way. 

Panelist Mr. Shiva Kumar Wagle (first from the right)
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Concluding Session
The workshop saw diversity of 
insights and suggestions from 
the participants on different 
modalities of silviculture  system 
based forest management. There 
was a strong realization on 
need for extending awareness 
among the forest user groups on 
different silvicultural techniques. 
Moreover, the need for 
translating ‘silviculture science’ 
to socially acceptable tool was also highlighted. The workshop was successful, and garnered a 
comprehensive list of areas for potential interventions, and also identified areas for collective 
action.  

The DG of the DoF, Mr. Krishna Prasad Acharya presented his concluding remarks by expressing 
that this workshop was Successful on creating common understanding among the stakeholders 
on silviculture system based sustainable forest management. He reiterated some of the pertinent 
issues highlighted during the workshop including preparation of SFM policy and guideline, and 
enhancement of forest productivity in order to fulfill timber demand. Finally, he appealed for 
the support from all stakeholders for common cause of SFM in the days to come. With his final 
remarks the DG thanked all speakers, presenters, and participants for their active participation 
and contributions.    

Distinguished guests on the concluding session of the workshop

Krishna Prasad Acharya, chairperson of the concluding session, delivering his closing remarks
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Key Messages, Recommendations and Next Steps
The workshop has come up with four key messages, 28 recommendations in six thematic areas, and nine 
ways forward.

Key Messages
•	 An enabling environment for silvicultural application need to be created through policy 

guidelines, institutional commitment, awareness raising and training. 
•	 Silviculture is fundamental to improve forest health, increase production of goods and services, 

which can transform Nepal from timber importing to exporting country and help achieve the 
sector’s vision of ‘forestry for prosperity’.

•	 Silviculture based SFM, considering the local practice and knowledge need to be applied in all 
accessible forests with active participation of concerned users

•	 All the constraints that prevent the effective implementation of silviculture need to be addressed 
by recognizing the context, objectives and on-the-ground reality of forest management.

Recommendations
Silvicultural Technologies
1. Prescribe appropriate silvicultural systems considering silvicultural characteristics, forest conditions 

including species composition, forest size, management objectives and physiographic characteristics, 
while not compromising multiple functions of forests.

2. Develop simple and integrated manual/handbook of silviculture for major forest types and regimes.
3. Increase the productivity of the forests by ensuring quality of seed, mother tree selection, seed orchard, 

gene pool conservation, and using appropriate harvesting and logging tools and techniques. 
4. Identify and document indigenous and traditional silvicultural knowledge, and improve indigenous 

system considering science and market. 

Capacity Building and Awareness
5. Develop capacity of the foresters and stakeholders (government, forest users, private sector, media 

and other stakeholders) on silviculture based management through motivational and promotional 
activities, awareness campaigns and training programs. 

6. Develop training manual on silviculture based forest management for different levels. 
7. Create and mobilize expert group to develop strategy, intensify silvicultural practices and develop 

knowledge and capacity of stakeholders 
8. Establish Forest Council to ensure technical quality for silviculture based forest management.

Governance, Institution and Organization
9. Ensure rights of forest managers by defining and clarifying roles and responsibilities of the 

participating parties in silviculture based forest management.  
10. Reform existing institutions in line with the state re-structuring to provide technical backstopping for 

the silviculture based SFM. 
11. Develop and institutionalize information system based monitoring mechanisms.
12. Establish set of principles, criteria, indicators and verifiers for evaluating and developing silviculture 

based forest management governance.
13. Develop and implement contracting of forest management in community, private and public 

partnership.
14. Create enabling environment for silviculture-based forest management with safeguard measures for 

the potential misuse of funds and risk of encroachment, fire, and environmental hazards.
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Policy / Legal Framework and Guidelines
15. Define and authenticate silvicultural related terms, terminologies and activities. 
16. Review and harmonize existing policies, acts, regulations, strategies and guidelines regarding 

silvicultural provisions.  
17. Carry out permanent zoning of forest area in each district based on forest type and management 

systems. 
18. Expedite operational /management plan preparation and approval process.

Research and Innovation
19. Document existing qualitative and quantitative data on silvicultural practices including local skills 

and knowledge, and identify the gaps.
20. Identify silvicultural options for trees outside forests (private, public).
21. Implement research trials (harvesting) to identify suitable silviculture systems across different 

management regimes and contexts. 
22. Undertake research to identify the blockages to the application of silvicultural knowledge and 

communicate the success stories. 
23. Conduct research into the market opportunities for forest goods and services, and economic optimal 

rotation age.

Investment, Technology and Safety
24. Develop self-sustainable forest financing from sources of fund from FUGs, forest entrepreneurs, private 

sector, corporate responsibility and the government, and by also establishing forest development and 
industry promotion board/fund.

25. Develop financial and technical incentives (such as grant, low interest loan and insurance provisions) 
with simple access mechanisms for forest management 

26. Address the trade barriers with local stewardship/certification and by simplifying harvesting, logging, 
grading and transportation procedures.

27. Improve measurement, harvesting and logging tools and technologies; and mechanize and digitize the 
forest management and marketing operations.

28. Make compulsory to use safety gears and strengthen workers safety, Occupational Health and Safety 
(OHS), capacity building, insurance and social safety.  

Suggested Next Steps
1. Prepare a 10-year plan for silviculture based forest management, and allocate budget from the next 

fiscal year to implement activities identifying specific location and define goal to increase forest 
productivity by 1 cft per year per ha.

2. Document and maintain existing seed orchards, and develop new seed orchards of major species in 
each physiographic region.

3. Set up silviculture working groups at Central and Regional/State Level,  and expedite the process of 
forming Forestry Council. 

4. Review and harmonize existing directives and guidelines to promote silviculture based forest 
management. 

5. Revise and update community forest inventory and thinning guidelines. 
6. Develop research plan in coordination with academic institutes, MoFSC, and private sector.
7. Allocate proportion of income from all forest management regimes to research and innovation (like 

25% into forest management). 
8. Explore the possibility of establishing forest development and industry promotion board/fund
9. Strengthen Forest Workers’ rights, safety and safeguards. 
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Silviculture and Community Forestry: 
Looking Backwards, Looking Forwards

Don Gilmour1

Abstract
Silviculture is about the deliberate manipulation of a forest to achieve defined objectives. It can 
be thought of as the art of producing and tending a forest. Many of the contemporary technical 
approaches to forest management, including silviculture, evolved in Germany in the mid-19th 
Century. However, long before this, many indigenous and local communities had developed and 
applied systems of managing their forests to produce desired goods and services. These historical 
silviculturists left a legacy of ecologically sound forests, although they did not need to apply what 
we now refer to as “scientific forestry” (such as technical silviculture, inventory, yield regulation, 
etc.) to achieve their objectives.  

The notion of “appropriate” silviculture is very important when considering silviculture for 
community forests because silvicultural approaches and prescriptions need to be appropriate 
for local users while also ensuring that they promote the long-term sustainability of the forest. 
Experience suggests that not all community forests require the application of sophisticated 
silvicultural regimes or the use of inventory data to schedule yields. Many can be managed 
perfectly well by the application of very simple silvicultural regimes and little or no need to 
collect inventory data. The needs of the most complex situation (sophisticated silvicultural 
system and inventory) should not be the model for all community forestry silviculture. At best, 
conventional silvicultural regimes and inventory practices require major revision for community 
forestry. In other words, do not make things more complicated than necessary.    

Commencing in the mid-1980s a substantial amount of experimentation was done to identify 
silvicultural approaches that were appropriate for application in community forests in Nepal. 
However, there was relatively little up-take. At the time, progress in community forestry was 
limited by a lack of knowledge of the social/institutional and governance arrangements needed 
for effective community forestry and this focus took priority. In hindsight, perhaps the time 
was not right for either the Forest Department or communities to consider more sophisticated 
methods of managing forests. Is the time right now? It is now much clearer that community 
forestry will achieve its full potential only if a holistic view is taken and a number of enabling 
conditionalities are met. These include: secure tenure, an enabling regulatory framework, strong 
governance, viable technology (including appropriate silviculture), adequate market knowledge 
and a supportive bureaucracy. These all need to be present for community forestry to operate at 
its full potential to deliver the biophysical and socio-economic outcomes that are expected of it. 
Viable technology, including appropriate silviculture informed by good science, is one of these 
important conditionalities but it is not the only one. Sustainable outcomes require much more 
than the application of technical forestry.  

Keywords: Community forestry, natural forest,  Nepal, scientific forest, silviculture

1 Current address: Watershed Management Division, Department of Forests and Park Services, Thimphu, Bhutan. 
 Permanent address: 42 Mindarie Cres, Wellington Point, Queensland, Australia. 
 Email: don.gil@bigpond.com; don.gilmour @gmail.com 
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1. Introduction
All forms of forestry occur in the context of social arrangements such as institutions, rules 
and tenurial arrangements. One difference between conventional forest management and 
community forestry is that conventional forestry tends to emphasise technical arrangements 
whereas community forestry is explicitly concerned with the integration of social and technical 
aspects. This paper concentrates on some of the technical arrangements for community forestry, 
while not losing sight of the fact that both need to be integrated in order to produce socially and 
ecologically sustainable outcomes. 

During the early years of the evolution of community forestry, particularly in Asia, progress was 
limited by a lack of knowledge of the social/institutional and governance arrangements needed 
to promote effective community-based forest management (CBFM) systems. As a result, most 
effort went into exploring these arrangements and designing enabling policies and laws as well 
as building the capacity of forestry technicians to support community forestry. There is now 
a solid body of knowledge on the social/institutional and governance aspects of community 
forestry. To some extent, similar advances were not made in developing appropriate technical 
systems for community forestry, and there is a surprising lack of a coherent body of knowledge 
on this subject, although there are some exceptions (see for example RGoB, 2016).

One of the major principles underlying the purposeful management of forests is that they 
can be manipulated to provide a variety of goods and services. For example, forests can be 
managed to provide a single product such as timber, or a mix of products such as timber and 
non-timber products (e.g. fodder, fuelwood, vines, foods and medicines, animals, and water), 
and ecosystem services2 (e.g. watershed functioning, spiritual and recreational values). The 
deliberate manipulation of a forest is known as silviculture3, which can be simply thought of as 
the art of producing and tending a forest. 

Silvicultural practices can be applied to the management of individual trees and forests to 
produce the goods and services needed to achieve agreed management objectives. They include 
systems and methods of natural and artificial establishment of trees and forests, pruning, 
thinning and harvesting of trees. Most silviculture has traditionally been focused on production 
of woody products, generally with a commercial orientation. However, silvicultural practices 
can also be applied to forests to provide various ecosystem services and non-timber forest 
products (NTFPs), though the knowledge for doing this is much more limited than that needed 
for application to commercial timber production.         

Knowledge of the ecological conditions that control and influence tree and forest growth is 
required when deciding on appropriate silvicultural practices for any application. Establishment 
of trees and forests, particularly if natural regeneration is being relied on to produce a future 
crop, requires an understanding of the site requirements and environmental conditions that are 
conducive to good growth for individual species. For example, some trees (including many 
pines and colonising rainforest species) require open conditions with little shade to regenerate 
and grow, while others (such as many primary rainforest species) require shady conditions to 

2 Ecosystem services are the benefits people obtain from ecosystems. These include provisioning services such as food and water; regu-
lating services such as regulation of floods, drought, land degradation, and disease; supporting services such as soil formation and 
nutrient cycling; and cultural services such as recreational, spiritual, religious and other nonmaterial benefits. (SOURCE Millennium 
Ecosystem Assessment, 2005  www.millenniumassessment.org).

3 The art and science of controlling the establishment, growth, composition, health and quality of forests and woodlands to meet the 
targeted diverse needs and values of landowners and society on a sustainable basis. IUFRO (2005) SilvaTerm Database.
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prosper. If a forest consisting mainly of species tolerant of shade is to be harvested and then 
regenerated, then a silvicultural system is required that removes relatively few individuals per 
unit area, so that shady conditions are retained to encourage regeneration and growth of the 
preferred species. By contrast, if a forest consisting primarily of species intolerant of shade is 
to be harvested then a silvicultural system is needed that results in relatively large areas being 
cut so that regeneration of the desirable species is encouraged by the creation of exposed sunny 
conditions. Many pines, eucalypts and acacias fall into this latter category.

Decisions on silvicultural practices are generally supported by data on things such as area 
of the forest, size class distribution of trees and volume of timber. Such data are collected 
through forest inventory4, which refers to techniques to collect data on forest condition to 
enable harvesting decisions to be made. Another term which is frequently used in the context 
of silviculture is mensuration5, which can be simply thought of as tree measurement. The basic 
purpose of applying silvicultural techniques to a forest is to manipulate it to produce desired 
goods and services, while the purpose of using inventory and mensuration tools and techniques 
is to gather the data/information needed to determine and regulate the yield of the goods and 
services coming from the forest with sufficient accuracy so that they can continue to be produced 
in the long term (i.e. sustainably). This paper will critique silviculture and forest inventory in 
relation to community forestry, particularly as they relate to the notion of sustainability6. For 
the sake of convenience, the term mensuration will not be used, as it is inferred that inventory 
techniques will include any necessary tree or forest measurement.

2. The Origins and Application of Modern Silviculture
Many of the contemporary technical approaches to forest management evolved in Germany 
in the mid-19th Century. As noted by Cassells et al. (1988), at this time, German forests had 
experienced a long history of purposeful management. When trees had reached a desired degree 
of maturity they were cut, the forest was regenerated and the trees grown for a new cycle, 
leading to a new forest ready for harvesting at some future date. By having equal volumes of 
timber in each forest age class – the so-called normal or regulated forest – the harvest each year 
or at each interval could be approximately equal. However, it is important to recognise that 
some centuries of previous forest utilisation had produced the conditions that had allowed the 
development of the relatively even age class distributions which made this particular form of 
regulated forestry practical. 

Under most conventional forestry regimes, sophisticated forest inventory systems are used to 
determine standing timber volumes and to schedule yield. Such approaches to forest inventory 
can work quite well when applied to stands of trees that are relatively uniform, are evenly 
distributed across the forest landscape and where good information is available on growth 
rates and area. The manipulated forests in Germany referred to above fall into this category, 
as do many plantations, particularly well managed industrial-scale plantations. Under these 

4 A survey to determine, on a given area, data (such as condition, composition and constitution of the forests, soil conditions, water 
course, location, access, and topography) for….management, or as a basis for forest policies and programmes. Adapted from IUFRO 
(2005) SilvaTerm Database. 

5 The collection of quantitative and/or qualitative data on standing or felled trees (using instruments), i.e. the measurement and deter-
mination of form, volume, growth and development of individual trees and stands, and of the dimensions of their products. IUFRO 
(2005) SilvaTerm Database.

6 The achievement and maintenance in perpetuity of high-level annual or regular periodic output of the various renewable resources 
without impairment of the productivity of the land (Clawson and Sedjo 1984).
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circumstances the application of inventory techniques to determine stocking rates of different 
species and to schedule harvesting is likely to achieve useful results.

Classical approaches to silviculture and forest inventory tend to work less well in forest types 
that are characterised more by their heterogeneity than their uniformity. Situations where tree 
stocking rates vary across the landscape pose considerable sampling problems with collecting 
reliable inventory information. The question of representativeness of sampling plots and the 
determination of the effective area7 of the productive forest are aspects of particular concern. 
Simply establishing a couple of inventory plots, measuring the trees in the plots and extrapolating 
the resulting figures across the landscape is unlikely to produce reliable data that can be used 
with sufficient accuracy to determine standing volumes or to schedule yields. The application 
of data determined in this fashion can lead to spurious and misleading results. There is a real 
danger of falling into the trap of “confusing numbers with facts”. The use of numbers confers a 
degree of respectability and legitimacy to the exercise, even if the numbers have little meaning. 
Two examples of the way that the application of inventory data led to inappropriate decisions 
are shown in Box 1.

Box 1. Examples of the use of inventory data which produced incorrect and misleading figures for scheduling 
forest harvesting.  

North Queensland rainforests, Australia (adapted from Cassells et al., 1988).

Inventory data in the mid-1970s (based on detailed measurements of permanent yield plots across the northern 
rainforests region) suggested that the harvest of timber from the rainforest estate could be maintained at an annual 
rate of 160,000 to 200,000 m3. (although it was earlier thought that a sustained yield of 600,000 m3. per year could 
be achieved). However, subsequent refining of the inventory data during the 1980s suggested that the sustained 
yield was more likely to be around 80,000 m3 per year. The Queensland Government set an allowable cut from the 
rainforests of almost 200,000 m3 per year in the 1970s, and this eventually led to substantial overcutting of the forest 
and by the late 1980s (just before rainforest logging was stopped in favour of gazetting most of the rainforests to 
World Heritage status) the so-called sustainable yield was reduced to 60,000 m3 per year. Thus, over the space of 
less than two decades, the estimated annual sustainable harvest (based on the application of inventory data from 
permanent yield plots) was progressively reduced from 200,000 to 60,000 m3.  

Wombat Forest, Ballarat, Victoria, Australia (adapted from Petheram et al., 2002).

In 1990 the sustainable yield from Wombat Forest (primarily mixed species dry sclerophyll eucalypts) was determined 
to be 70,000 m3 per year from a net area of 50,450 ha, but in 1996 this was reduced to 58,000 m3. per year from a net 
area of 42,430 ha. In 2000 the sustainable yield was further reduced to 40,000 cu. m. per year from 36,680 ha and 
finally it was reduced to 8,600 m3 per year. Thus, since 1990, the sustainable yield (determined from the application 
of inventory data) was progressively reduced from 70,000 to 8,660 m3 per year.    

Lesson learned: Even though seemingly good quality inventory data was available for a single forest value, timber, 
from many years of measurement of permanent yield plots, the application of that data failed to adequately reflect the 
real life situation of the forest in terms of determining the sustainable timber supply.  

In the last 30 years conventional approaches to silviculture and forest inventory have had to 
adapt to a wide range of emerging demands on forests, including the provision of ecosystem 
goods and services, most notably water supplies and recreation, as well as the conservation of 
biological diversity. Simple silvicultural systems that were suited to maximising the yield of 
one or two products (generally sawlogs and round-wood) are less suited to achieving multiple 
objectives. As a result inventory systems in many countries have been enhanced by adding 
measures of biological diversity, social equity and economic viability. Likewise, silvicultural 

7 The area available for harvesting. Some parts of the forest may be too steep, degraded/regenerating or close to water courses and not 
available for harvesting.



PR
O

C
EED

IN
G

S

31

Proceedings of the First National Silviculture Workshop

systems have been adapted in many places to cope with a wide range of aims over both space 
and time. These complex systems are generally expensive to operate and require sophisticated 
analytical and digital mapping technologies to produce useful information for decision makers.

3. Indigenous Silviculture
The experiences in Germany during the 19th Century referred to above led to the codification of 
silvicultural practices and inventory techniques and this body of knowledge became the basis 
for much of the curriculum of forestry schools throughout the world. As a result, they have 
become part of the “psyche” of foresters the world over, and, to a large extent, understanding and 
applying this knowledge defines the forestry profession. There is an implicit assumption that this 
body of “scientific forestry” knowledge must be applied if forests are to be managed sustainably. 
This assumption has been increasingly challenged in recent years with the recognition that 
forests have been subject to manipulation and management by rural communities for centuries. 
It is becoming increasingly evident that many of the world’s so-called pristine or virgin forests 
have been shaped by centuries of deliberate human manipulation. Even though the approaches 
applied have not been codified into a coherent body of knowledge, there are sufficient examples 
from different parts of the world to demonstrate that indigenous silviculture is a reality and its 
application produced valuable forest landscapes for contemporary society. Details are given by 
Peters (2000) for the precolumbian Americas, Rackman (1986) for England, Netting (1981) for 
Switzerland, Michon and de Foresta (1995) for Indonesia, Fairhead and Leach (1996) for West 
Africa, Wickramasinghe (1995) for Sri Lanka and Lourandos (1997) and Gammage (2011) for 
Aboriginal Australia. Several examples of indigenous silviculture are described in the following 
paragraphs.  

3.1 Precolumbian Americas
Recent work by Peters (2000) has provided convincing evidence that indigenous populations 
in Central and South America have been using, manipulating and managing tropical forests 
for several thousand years. He contends that rather than many of these forests being pristine 
wildernesses when Columbus arrived in the New World, there is considerable evidence that they 
have been deliberately modified by humans to favour the growth of desirable species. Peters 
identified three main silvicultural systems applied to (a) home gardens, (b) managed forest 
fallows, and (c) managed forests. The following discussion refers only to (c) as this is of most 
relevance to this paper. 

Peters describe how the Huastec Maya of Mexico create complex managed forests, usually from 
old fallows, on slopes and ridges, where they protect the watershed, or along streams where they 
provide a shady riparian environment. It is estimated that about 25 percent of community land 
is maintained as managed forest. Box 2 gives a description of one particular type of managed 
forest in Mexico. 
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Box 2. Description of a community forest, known as a te’lom (the place of trees), managed by the Huastec Maya of 
Mexico.

“Silvicultural practices are confined to casual weeding, enrichment planting, occasional selective felling of 
unproductive fruit trees, and protection of desirable wild or volunteer species. Desirable species that do not recruit 
themselves into the te’lom, or do so in the wrong place, will be transplanted from the forest or a homegarden. 
Undesirable plants will be removed by weeding or felling. After several years of irregular weeding and planting, the 
floristic composition of the forest becomes enriched with useful species. Different parts of the forest are managed for 
different groups of resources with the result that the te’lom is composed of several distinct stands. A managed forest, 
for example, may contain a small stand of trees for construction, a parcel of avocado trees, a stand of copal trees a 
commercial coffee grove, and a patch of firewood trees.”  

Source: (Peters, 2000).

Peters contends that: “The forests of this region have been exploited and managed so intensively 
and for so long that it is very difficult to find plant communities that have not been shaped 
by precolumbian foresters.” (p. 14). Peters also gives examples from the Brazilian Amazon 
of farmers managing floodplain forests to favour the density and productivity of several 
economically important forest trees. The management involves a series of operations (including 
selective weeding and thinning of competitors as well as planting and protection of desirable 
volunteers) designed to enrich the forest and enhance fruit production. Instances of selective 
genetic improvement over many generations are also noted. 

3.2 Indonesia
As people’s access to natural forests has become more and more limited in many parts of 
Indonesia, forest resources are often managed through an agro-forestry reconstruction of the 
forest ecosystem. This has had the effect of reaffirming farmer’s traditional responsibility over 
natural forests. These systems have proven very effective in managing useful species as well as 
providing effective conservation of animal and plant diversity (Michon and de Foresta, 1995). 
These authors give numerous examples from across Indonesia (Box 3).

Box 3. Examples of indigenous management of forest resources in the Indonesian archipelago.

Economic tree species such as benzoin and cinnamon were introduced into native tree gardens or swiddens in Su-
matra as far back as the 16th Century. The Dayak people in western Borneo have built their agro-forests around nut 
producing dipterocarps. Villages in the Moluccas are surrounded by agro-forests which combine traditional local 
spice trees (nutmeg and clove) with forest nut trees. More recently, farmers in south western Sumatra have cultivated 
a resin producing dipterocarp, producing an agro-forest of tens of thousands of hectares in extent. 

Source: (Michon and de Foresta, 1995).
 

3.3 Australia
The idea that Australian Aboriginal societies evolved a dynamic relationship with their 
environment and not simply one in which they extracted the bounties of nature has been 
acknowledged in recent times (Langton, 1998). There is clear evidence of purposeful land 
management that actively changed many aspects of the environment (Gammage, 2011). For 
example, many of the vine forests of Cape York Peninsula have been heavily influenced by 
human settlement with dense stands of fruit trees in forests in the vicinity of campsites. It is now 
widely accepted that Aboriginal Australians have for many thousands of years used fire to shape 
landscapes to “imprint a human signature” (Langton, 1998). Fire was not an indiscriminate 
tool of fuel reduction or grass promotion, but was carefully employed to ensure certain 
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plants and animals flourished, to facilitate access and rotation, and to ensure resources were 
abundant, convenient and predictable. Burning was used for a range of management objectives 
including maintaining parts of the landscape in a condition to attract animals to be hunted, 
and to regenerate desirable plant foods. The prevalence of fire tolerant species over much of 
northern Australia is the result of systematic burning. At the same time, fire sensitive species 
and ecosystems (such as the tropical monsoon rainforests) have been protected as enclaves in 
the surrounding savannah forest by buffer zones created by Aboriginal burning. As well as the 
more obvious economic objectives of using fire, Langton contends that there are also significant 
social objectives. These include fulfilling responsibility to country, which involves such things 
as burning to protect particular sacred sites and by the desire to clean up the country as a social 
obligation to indicate that it is being properly cared for. Lourandos (1997), in a synthesis of 
much of the prehistory literature on Aboriginal hunter-gatherer societies, concluded that their 
life style was characterised by complex use and manipulation of plants and the environment to 
provide people with the goods and services they needed.       

3.4 West Africa
A case study from West Africa by Fairhead and Leach (1996) is an example of the purposeful 
manipulation of the landscape by villagers to create islands of forest in the broader savannah 
ecosystem. This is a transition zone between the Sahel grassland and thicket (to the north) and 
a zone of drier and mixed lowland rainforest (to the south). 

The story is a rather dramatic 
one. The vegetation pattern is 
a combination of large areas 
of savannah, with isolated 
islands of forest. Until recently 
the predominant view of 
administrators and forest 
agencies was that the savannah-
forest mosaic in Guinea and 
neighbouring countries was 
evidence of degradation caused 
by human misuse. This view, 
which emerged during the 
colonial period, has justified land 
use management policies aimed at 
restricting traditional agricultural 
practices, including burning practices. When Fairhead and Leach began their research they 
accepted the assumptions (or prejudices) inherent in this interpretation, and aimed to try to 
come to an understanding of the underlying causes of the degradation. The research led to a 
fundamental re-evaluation of the traditional view.

Fairhead and Leach argue that the traditional view of forests being degraded into savannah as 
a result of indigenous land use is completely back to front. On the contrary, they argue that the 
predominant vegetation was originally savannah and that forest islands have developed as a 
result of local practices which specifically aimed to create forest areas in the broader savannah 
landscape. The study is essentially based on an attempt to trace vegetative change using early 

Figure 1. Deciduous Quercus forest in central Bhutan to which a simple 
silvicultural system has been applied for many centuries to maximise the 

production of leaf litter for animal bedding. 
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colonial documentary evidence, aerial photos from the 1950s and recent satellite imagery. 
Increase in the size of forest patches and the emergence of forest patches around new villages 
are dramatically evident from comparisons of 1950s aerial photos and the satellite imagery. All 
this is complemented by oral history. The development of forest islands occurs partly because 
local cultivation practices and controlled (low-heat) burning create conditions favourable to the 
establishment of woody species. 

3.5 Bhutan
Many forests in Bhutan have been purposely managed to produce leaf litter for bedding material for 
many centuries (see Figure 1). The example shown in Figure 1 is in a deciduous Quercus grifithii 
forest in central Bhutan and the silvicultural system applied consists of removing any non Quercus 

seedlings during winter in order to maintain a pure Quercus forest. As new regeneration matures old 
trees are occasionally cut for firewood.      

3.6 Nepal
Hill farmers have long been practising simple coppice silvicultural systems with Schima-
Castanopsis woodland in the Middle Hills of Nepal. A study by Webb and Gautam (2001) 
provides quantitative biological evidence that community forest management can protect and 
encourage diverse regeneration. Structure and diversity were examined in two forests near an 
urban centre, where silvicultural treatments undertaken by villagers were found to mimic the 
natural ecological succession in forests recovering from earlier degradation (ibid).

3.7 Timor-Leste
Farmers in Timor-Leste have for centuries been managing eucalypt savannahs (E. alba and E. 
urophylla) as short rotation coppice stands to produce firewood and poles. The conventional 
wisdom among many external advisers in the country is that the forests are being harvested 
unsustainably (and protection needs to be enforced), but the evidence is that this is not so. Even 
after almost five centuries of colonisation and heavy use, the low rainfall savannahs around the 
capital, Dili, are moderately stable under the prevailing conditions.

A quote from Peters (2000) encapsulates the potential of indigenous silviculture: “Indigenous 
people throughout the Neotropics have developed sophisticated systems for managing forest 
resources. These systems produce timber, and non timber resources; they preserve valuable 
sources of domesticated, semi-domesticated, and wild germplasm, and they do so without 
irreparably destroying the forest matrix within which they are created” (pp. 17).     

A clear conclusion from an analysis of these examples of indigenous silviculture is that illiterate 
and uneducated people in many parts of the world have applied silvicultural techniques of 
varying complexities to manipulate forests to produce the forest goods and services that were of 
value to them, and to sustain the forests for future generations. They did not need to apply what 
we now refer to as “scientific forestry” (such as inventory, yield regulation, etc.) to achieve their 
objectives. This is not to say that the application of scientific forestry might not add value to 
community forest management, but it should be emphasised that, in many situations, it is not a 
prerequisite for the sustainable management of community forests. 

The following sections will now look at the specific application of silviculture and forest 
inventory in a community forestry context.
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4. Appropriate Silviculture for Community Forestry
The notion of “appropriate” silviculture is very important. If community forests are to be 
managed for local benefit and if their management is to be truly in the hands of forest users, then 
it follows that the approaches to silviculture and forest inventory also need to be in the hands 
of the community rather than under the control of the forest management agency. Silvicultural 
prescriptions need to be appropriate for local users while also ensuring that they promote the 
long-term sustainability of the forest.

When considering what type of silviculture is appropriate for community forestry, it is 
unsurprising that one quickly comes to the conclusion that there is no one answers to this 
question, rather there are many answers depending on a number of factors specific to the forest 
in question. Among the most important of these factors are the aims and objectives of forest 
management and the type and condition of the forest in question. To a large extent, these two 
factors go hand in hand and need to be considered together when determining an appropriate 
silvicultural regime.

Defining the aims and objectives of forest management goes some way to setting the scene 
for deciding which silvicultural practices will be needed to deliver the desired mix of forest 
products. In many situations, particularly for newly established community forests on degraded 
land, the prime purpose of management is often to afford protection to a regenerating forest, and 
to provide limited subsistence goods such as grass and fuelwood. In such situations, sophisticated 
silvicultural systems are unnecessary, and in particular, the application of inventory techniques 
will add nothing to the ability of communities to manage the forest sustainably. However, in 
situations where the primary objective is to produce commercial products, particularly timber, 
there is a greater need to consider collecting sufficient data to schedule yields and to ensure that 
the silvicultural approaches will ensure that the forest will be managed in a sustainable manner.

Very few community forests are managed primarily to produce marketable timber, most are 
managed to provide a variety of forest goods and services including timber, poles, fuelwood, 
fodder, wild food, building materials and water. Community forestry often involves uneven 
aged mixed species forests managed for different products and services. In addition, it involves 
communities as managers, or co-managers with forest management authorities. At best, 
conventional silvicultural regimes and inventory practices require major revision for community 
forestry.

The type and condition of the forest is also an important consideration in determining what 
sort of silvicultural regime will be appropriate, and what type of inventory data (if any) will be 
necessary to schedule yields. In the example given above where a newly established community 
forest covers a largely degraded landscape, the silvicultural system would be protection oriented 
possibly for a decade or more. In such a situation, no inventory would be necessary as it would 
add nothing of value to the decision-making processes. On the other hand, if the forest is a 
mature stand of trees with commercial potential, then more sophisticated information might be 
needed and more sophisticated silvicultural treatments needed if there was a desire to maximise 
timber production and ensure sustainability. 

Because most community forests exhibit a wide range of age and size class distributions, we 
need to be careful in applying conventional silvicultural and inventory approaches that may not 
be well suited to conditions in community forests. 
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To obtain a sense of the range of silvicultural possibilities (from simple to sophisticated) that 
need to be considered, we could think of a matrix of the two key elements of aims and objectives 
of management and type and condition of the forest. (Table 1). However, we need to recognise 
the multiple use nature of most community forests, and that this matrix is somewhat simplistic—
the real situation will invariably be more complex.

Table 1. Indicative requirements for silvicultural regimes and inventory data for various 
combinations of forest type and management objectives.

Type of forest

Objectives of forest management

Protection Subsistence goods
Subsistence and 

some commercial 
goods

Commercial 
timber and 

NTFPs

Silvicultural and inventory needs

Young plantation Simple silvicultural 
regime;
No inventory

Simple silvicultural 
regime;
No inventory

Medium 
silvicultural 
regime;
No inventory

N/A

Old plantation Simple silvicultural 
regime;
No inventory

Simple silvicultural 
regime;
No inventory

Sophisticated 
silvicultural 
regime;
Simple inventory

Sophisticated 
silvicultural 
regime;
Simple inventory

Degraded natural 
forest

Simple silvicultural 
regime;
No inventory

Simple silvicultural 
regime;
No inventory

N/A N/A

Shrubland Simple silvicultural 
regime;
No inventory

Simple silvicultural 
regime;
No inventory

N/A N/A

Mature natural 
forest

Simple silvicultural 
regime;
No inventory

Simple silvicultural 
regime;
No inventory

Sophisticated 
silvicultural 
regime;
Simple inventory

Sophisticated 
silvicultural 
regime;
Simple inventory

N/A—not applicable

This table suggests that relatively few of the combinations shown require the application 
of sophisticated silvicultural regimes or the use of inventory data to schedule yields. The 
remainder can be managed perfectly well by the application of very simple silvicultural regimes 
and little or no need to collect inventory data. There is nothing intrinsically bad about complex 
silvicultural regimes or detailed inventory systems. However, simple systems are suggested as 
being appropriate, not because villagers cannot perform complicated tasks, but because, in many 
cases, complicated systems are not needed to produce useful products without jeopardising the 
long-term sustainability of the forest. I wish to stress that the needs of the most complex situation 
(sophisticated silvicultural system and inventory) should not be the model for all community 
forestry silviculture. In other words, do not make things more complicated than necessary.    

In some situations, local communities have developed their own silvicultural systems based on 
indigenous technical knowledge. Local communities often have a well developed understanding 
of the condition of their local forests. Simple measures such as density of the forest, tree height, 
species mixes, product quality, time taken per unit of product collected, abundance of particular 
products are often used by local people to assess forest condition. By observing changes in these 
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factors over time it is possible to assess the impact of various silvicultural regimes and adjust 
silvicultural practices as needed. 

Indigenous silvicultural systems can often be used as the basis on which to develop simple, 
rule-of-thumb guidelines for community forestry silviculture (see the examples in Box 4) and, 
if necessary, forest inventory. Examples of this are emerging for a number of non-timber forest 
products, such as bamboos, rattans and fibre products. For example, Nepalese farmers have 
traditionally harvested bark of Daphne spp. (Nepali: lokta) to make paper. The collection of 
lokta bark is a specialist task (Dinesh Paudel, pers. comm. 2003), requiring skills and knowledge 
in harvesting, and the maintenance of social networks for the sale of raw plant fibres to local 
traders. Because lokta has become a significant export product, increased attention has been 
given to developing relatively simple methods for silviculture, inventory and yield assessment 
based on indigenous systems (Subedi et al., 2002; Singh, 2005; Paudel et al., 2002).

Indigenous systems of silviculture are often dismissed by forestry professionals as being too 
simple to ensure sustainable management of a forest. However, experience in many countries 
has shown that indigenous systems of silviculture can be very effective, particularly when 
focused on protection, production of subsistence goods or subsistence and some commercial 
goods. Dugan and Pulhin (2007) cite an example from Japan (Japan Agency of Forestry, 1995) 
where villagers in Gifu Prefecture limit their annual allowable cut to one tree per ha per year. 
They have followed this simple silvicultural procedure for more than 100 years and their forests 
remain intact and productive. However, the literature on such indigenous silvicultural systems 
is still quite limited and community forestry would benefit from further research into these 
systems under a range of socio-economic and biophysical conditions. 

In many places simple silvicultural systems have been developed in collaboration between local 
communities and forest management agencies. Box 4 gives several examples of appropriate 
simple regimes for three common forest types.

Box 4. Some examples from Nepal of simple silvicultural regimes that do not require inventory data but will 
yield useful products without jeopardising the sustainability of the forest8.

1. Young plantation of Chir Pine (Gilmour and Fisher, 1991)
Many community forests have their origins through community efforts to reforest degraded areas, often using pioneer 
species such as pines to stabilise the sites. As the planted trees grow, simple silvicultural regimes can be applied to yield a 
range of useful products while not jeopardising the long-term sustainability of the forest.   

Predom. 
Height (m)

Approx. 
age (yrs)

Mean 
dbh (cm) Treatment schedule

Biomass 
harvested
(t per ha)

4.0 6 6.6 Prune branches to 10% of tree ht (to approx 0.4 m) 1.22

5.5 7 8.2 Prune branches from 10 to 20% of tree ht (to approx 1.1 m) 1.23

7.0 8 9.8 Prune branches from 20 to 40% of tree ht (to approx 2.8 m) 4.33

8.7 9 11.4 Remove multi-stems and thin to 1300 stems per ha 
(remove 1 in 15 trees)

2.10

9.5 10 12.8 Thin to 1190 stems per ha (remove 1 in 12 trees) 2.84

Total yield up to age 10 11.77

8. The silvicultural regimes outlined in these three examples are based on an analysis of the results of many years of measurements of 
trial and demonstration plots in various forest types to ensure that the suggested harvesting will not jeopardise the long term sustain-
ability of the forests.
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2. Mixed stand of planted pine and naturally regenerated broadleaf trees (Gilmour et al., 1989)

In favourable areas where pioneer species are planted to stabilise the site, subsequent protection frequently allows 
natural regeneration to become part of the stand. This then provides the opportunity for communities to manage such 
stands for a variety of objectives. Appropriate silvicultural regimes can be applied that will yield a range of products 
while steadily manipulating the forest towards the desired long term structure. They could implement a silvicultural 
regime to:
(a) Favour the planted species (by removing the competing natural regeneration).
(b) Manage the stand as a mixed stand if the naturally regenerated species are considered to be a desirable compo-

nent of the forest.  

(a) Favour planted species
Silvicultural regime
Step 1:
All plants that have multiple stems and are two metres or more in height are cut back so that only the stem with the 
best form and size is retained. All plants that are three metres of greater in height are pruned up to 30 per cent of their 
total height.

Step 2:
Remove any naturally regenerated tree that is three-quarters of the height of an adjacent planted tree if the crown of 
the naturally regenerated tree is interlocking the crown of the adjacent planted tree. 
Selective thinning and pruning can be applied in later years to encourage further the development of the planted trees 
and steadily remove the naturally regenerated trees. 

(b) Manage as a mixed stand but favouring natural regeneration

Silvicultural regime
Step 1:
All plants that have multiple stems and are two metres or more in height are cut back so that only the stem with the 
best form and size is retained. All plants that are three metres of greater in height are pruned up to 30 per cent of their 
total height.
Step 2:
Remove any planted tree that is three-quarters of the height of an adjacent desirable naturally regenerated tree if the 
crown of the planted tree is interlocking the crown of the adjacent naturally regenerated tree.
Selective thinning and pruning can be applied in later years to encourage further the development of dominant and 
desirable naturally regenerated trees.

3. Shrubland (resulting from degraded forest or following shifting cultivation-forest fallow) (Gilmour et al., 
1989)
Many shrublands consist of dense stands of multi-stemmed clumps of trees of relatively low height. The options for 
silvicultural treatment would depend on the long term objectives of management. Two options are given here.  

(a) Coppice with standards
This will produce large amounts of plant material (both small sized wood products and leaves) in perpetuity plus 
some larger size timber in the long term.

Silvicultural regime
Step 1:
The stem with the best form and size on each plant clump should be selected for retention. Every non selected stem 
is harvested.
Step 2 (to be applied soon after Step 1): 
The best stems of locally preferred species are selected at a density of 300 stems per ha for retention to make the final 
crop of standards. All non selected stems are harvested. 
In many situations this regime can be repeated on a 10 year rotation. 

(b) Converting shrubland to high forest 
This will produce large amounts of plant material (both small sized wood products and leaves) in the short and me-
dium term, with larger size timber in the long term.  
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Silvicultural regime
Step 1:
The stem with the best form and size on each plant clump should be selected for retention. Every non selected stem 
is harvested.
Step 2 (to be applied soon after Step 1):
The best stems of locally preferred species are selected at a density of about 1,600 per ha for retention to become the 
basis of the final timber stand. All non selected stems are harvested.
The shrub stratum can continue to be harvested on a regular basis (possibly every 5-10 years) while protecting the 
trees that will make up the final timber stand. These final crop trees will also need to be thinned over time, depending 
on the nature of the final product that is desired.   

Another example of the development of simple silvicultural systems for community forests 
emerged in the early 1990s, when the concept of participatory silviculture was introduced for 
community forestry in India and Nepal. Participatory silviculture re-examined conventional 
silvicultural prescriptions and adapted them to the needs of community forestry (e.g. Campbell, 
1995; Hobley, 1996). Participatory silviculture emphasised linking social and institutional 
aspects to technical prescriptions for managing a forest, and this allowed local people to work 
with government forestry technicians to develop planning and management systems for their 
forests. The elements of participatory silviculture compared with conventional silviculture are 
summarised in Table 2. 

Table 2. Defining characteristics of participatory and conventional silviculture (adapted 
from Prasad and Bhattacharya 2004).

Conventional silviculture Participatory silviculture

Silviculture system decided by Forest Department Silviculture system decided by community with advice 
from Forest Department

Single silvicultural system over the whole forest Patches of forest with different silvicultural systems 
applied (site specific management)

Objective is maximising timber or revenue Multiple objectives for multiple forest products

Working plan and scientific principles predominate Indigenous knowledge is used in developing the 
silvicultural system

Terminology and actions required are complex and 
technical

Simple language and simple inventory systems

Long-term objectives predominate Both short-term and long-term objectives are 
important

Focus on trees Focus on tree and non tree products 

Macro-level prescriptions applied (same size fits all) Micro-level and detailed prescriptions can be applied 
on site.

As forests grow and mature, for example when a young plantation matures or a shrubland 
becomes a productive natural forest, there may be a need to increase the level of sophistication of 
the silvicultural regime and to collect relevant inventory data to assist in scheduling sustainable 
harvesting. In such circumstances, forest management agencies tend to promote either the 
adoption of complex ‘scientific’ forest inventory systems or to attempt to simplify complex 
inventory approaches so that they are, in the view of forestry technicians, more suited to use by 
local people. In relation to the former approach, there may be administrative reasons for a certain 
level of complexity (for example, a requirement by the forest management agency to carry out 
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Schima-
Castanopsis

dominated forest

Bamboo- dominated
forest or forest with

scattered weedy
patches

Other forest

Modified
coppice with

standards

Single tree
selection

Small group
selection

Other forest

Large-sized
trees mainly

for timber

Medium and
smaller sized

trees for a
mixture of

timber, poles
and fuelwood

What
assortment of

forest products
is preferred by
the villagers?

What type of
forest is it?

The best
silvicultural
option is...

What mixture
of forest

products can we
expect to get?

Description

Select timber-sized trees for utilisation every 5 years

About 100 timber-trees per ha (10m spacing)

Smaller trees always identified to replace harvested
tree

Rotation for timber is about 30 years

Harvest all sizes of trees in small groups

Groups are 10 x 10m (0.01 ha) around existing gaps.
Select about 10 groups per ha every 5 years

Improvement operations in groups for ensuring
regeneration e.g. cleaning, weeding, bamboo control

Keep standards for timber at about 50 timber-trees
per ha

3 x 10-year coppice cycles within a 30 year timber
rotation

Afer 10 years reduce to 200 stems/ha. After 20 years
reduce to 50 stems per ha

MOSTLY TIMBER

SOME MEDIUM
POLES

SOME TIMBER

SOME MEDIUM
AND SMALL
POLES

LESS TIMBER

MOSTLY MEDIUM
AND SMALL
POLES

 

Figure 2. Decision chart for identifying appropriate silvicultural systems (adapted from Branney, 2003). 

inventory) but this should not be confused with a silvicultural need to ensure sustainable forest 
management. In relation to the latter approach, simplifying inventory techniques can often 
produce poor quality results as the data obtained can be misleading and lead to the application 
of inappropriate silvicultural practices.

Earlier in this paper mention was made of the ecological knowledge needed to establish and 
manage trees and forests. Local communities might well have sufficient knowledge of the 
ecological requirements for local trees and forest types, but they will generally need advice 
to guide their silvicultural practices if species are being used that are not well known locally. 
Ecological advice would also be needed if there was little local experience in the establishment 
of plantations. For example, planting locally desirable species on infertile sites is unlikely to 
produce a productive forest, particularly if the desirable species are not tolerant of open exposed 
sites. In such situations it might be necessary to opt for a silvicultural system based on planting 
pioneer species that can survive and grow on the sites and, once these plants are well established, 
to plant the more desirable species beneath the canopy of the species originally planted.      

A further example of the development of appropriate silvicultural systems and harvesting 
regimes based on merging good science with local knowledge and skills comes from the Song 
Da Watershed in north western Vietnam. Villagers were assisted in identifying appropriate 
silvicultural systems and harvesting regimes by taking them through a project-supported 
process (Branney, 2003) that adapted relevant scientific knowledge derived from similar forest 
types (Lu, 1999). A simple decision chart (Figure 2) was developed to enable communities 
to choose appropriate silvicultural systems based on (a) their own management objectives (in 
terms of required assortment of forest products) and (b) the type of forest. This chart could be 
used separately for individual blocks of the forest or applied to the forest as a whole.

Figure 2. Decision chart for identifying appropriate silvicultural systems (adapted from Branney, 2003).
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This example shows how good quality and relevant research information can be combined with 
the community’s own knowledge and used to contribute to sustainable levels of harvesting. 
Inevitably this system for identifying silvicultural systems and then applying them through 
managed harvesting regimes is still somewhat subjective, and much is still left to the skills of 
the villagers concerned. However, it can be expected that as the village community becomes 
more experienced and obtains information through applying this system they will also start to 
learn and thus modify and improve it.

Although these silviculture and inventory systems are understandable by farmers, their use 
requires the application of a high level of skill by forestry extension agents, which at this stage 
is mainly available with donor-funded projects. It remains to be seen whether such sophisticated 
systems can be operationalised across the country by community groups, even with support and 
technical advice from the government. 

5. Moving towards Multi-Objective Forest Management
Community forestry is often focused on providing a variety of product types to a variety of 
interest groups from forests that are variable in terms of forest condition and species. For 
example, it is not uncommon to have a mixture of plantation and naturally regenerated species 
in the same forest. In many areas it is common to divide community forests into smaller units 
(blocks; forest management units; compartments) each of which may have a separate set of 
management objectives and for which a different set of silvicultural prescriptions is required to 
achieve the objectives. Thus, community forests are often managed on a much more site specific 
and micro-scale than was possible under government management. Although leading to more 
complexity, this approach takes into account the detailed local knowledge that communities 
often have about their forest, resulting in silvicultural prescriptions that are much more in tune 
with ecological and local use conditions.

An example of how this could be done is shown in the case study from Tanzania shown in 
Figure 3. 

 

Figure 3. Use of Participatory Forest Resource Assessment to define management blocks in KiSa Mangrove Forest, 
Tanzania (adapted from Nurse and Kamambaba, 2001). Each management block has its own management objectives 

and therefore needs the application of specific silvicultural practices. 
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Similar processes to those shown in Figure 2 have been undertaken in Uganda (David Hinchley, 
pers. comm. 1996) and Bhutan (TFDP, 1998) using simple mapping software to produce a map 
so that forest departments can have more confidence in approving community management 
agreements.

One final factor that is important when determining what type of silviculture is appropriate for 
community forestry is the level of knowledge, experience and ability of the key participants in 
the process – the community and the forest management agency. Community forestry is basically 
a mutual learning process. In the early stages of this process, learning needs to be nurtured, with 
mutual trust and understanding slowly evolving. In this way social capital develops, and over 
time, increasingly complex tasks can be undertaken. Hence, in the early stages where experience 
and ability may be limited, it is appropriate to use simple (perhaps sub optimum) approaches 
to silviculture. Complexity and sophistication can increase as the capacity of the community 
is increased, while enforcing complex and sophisticated silvicultural approaches can easily 
lead to disempowerment of communities. Thus, community management involves meeting 
the needs and interests of local communities as the primary basis of determining appropriate 
silvicultural options. In situations where other stakeholders also have a legitimate interest in 
how a community forest is managed, then such interests should be negotiated equitably with the 
local communities and not forced upon them.

Given that it is impractical for governments to be the direct technical implementers of 
community forest management, it is important that silvicultural and forest inventory systems be 
developed that are based on sound ecological principles, but sufficiently simple to be applied 
by community groups with little or no input from government or other service providers. 
Unfortunately, there is a tendency for forest management agencies to require the application 
of sophisticated silvicultural regimes, based on scheduled yields derived from inventory data, 
to all community forests. This is generally done with the stated intention of ensuring that the 
forests are not degraded, but are managed sustainably.

This leads us to identify several guiding principles that we should keep in mind when deciding 
what type of silvicultural systems should be designed and applied for community forestry. 
These are:

•	 The objectives for forest management should be set by the forest users.

•	 Silvicultural systems should be based on sound ecological principles.

•	 Silvicultural systems should be capable of implementation with little or no input from 
government or other external service providers.

•	 Blanket silvicultural prescriptions across an entire forest are generally not suitable because 
of the diversity of forest condition and management objectives.

•	 Inventory systems should only be mandated on communities to satisfy clearly defined 
management needs and not to satisfy government administrative requirements. 

•	 Inventory systems (where needed) should also be capable of being implemented with little 
or no input from government or other external service providers.

•	 The role of forest departments should be advisory rather than supervisory.

•	 Systems should embody the principles of Occam’s razor: never opt for something complicated 
when something simple will produce the same result. 
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6. Inventory Needs for Community Forestry
As mentioned earlier, conventional forest management often requires an inventory to 
be conducted as an integral part of applying a forest management system – it is part of the 
knowledge base that foresters usually consider to be essential to their craft. Inventory data (when 
combined with knowledge of growth rates) can be used to determine sustainable harvest levels. 
However, as shown in Box 1, this does not necessarily result in accurate information and there 
are many examples where the inappropriate application of such data has led to decisions which 
are disastrous for the forest and for key stakeholders such as saw millers who have invested in 
new machinery to process timber that was not available. In addition, conventional inventory 
systems were developed primarily for trees, especially for those being used to produce timber, 
poles and pulpwood. Such approaches are often unsuited to community forests:

•	 They do not take into account different assessment techniques that might be needed for the 
types of forest product that might be of importance to communities e.g. small size timber is 
often not included because only trees over a certain diameter are measured; NTFPs, wildlife 
and environmental services are normally not assessed.

•	 Conventional forest inventory approaches need to be applied by outside experts or local 
people trained to apply such approaches. This can lead to disempowering local people as 
the measurements, yield calculations and harvesting prescriptions are decided outside the 
community leading to a lack of ownership of the results.

•	 They are complicated and time consuming to carry out—and can easily lead to inaccurate 
and misleading results when applied to mixed species, multiple aged forests with high 
variability in stocking rates across the landscape.

•	 Basic growth rates and ecological information about species and species associations are 
often lacking or imprecise. Therefore even highly accurate individual plot measurements 
can frequently not be applied across a forest to determine sustainable harvesting levels with 
any real precision (see Box 1).

In many cases, technical precision is simply not necessary and villagers can harvest forests 
sustainably using simple and non-quantitative assessment approaches. A concept of participatory 
forest resource assessment (PFRA) has been developed to address the problems listed above, 
and this provides an alternative to conventional forest inventory practices.

7. Participatory Forest Resource Assessment 
Participatory Forest Resource Assessment (PFRA) has its origins in rapid assessment based 
approaches (e.g. McCracken, 1992; Carter, 1996; Jackson and Ingles, 1998), and techniques 
have evolved in many countries which have become more formal and quantitative. This has 
partly been because of an increasing trend of governments requiring some kind of resource 
assessment as a prerequisite for legal recognition of community forests (e.g. Nepal and 
Bhutan). It has also taken place because community forestry is increasingly being practiced 
in situations where there is now valuable timber or other resources that can be harvested by 
communities (often as a result of decades of protection). The communities themselves need a 
transparent, accountable and sustainable system for managing their forests. It is also true that 
communities are increasingly showing that they do have the capacity to take on many tasks 
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that were previously (somewhat patronisingly) considered to be beyond them. For example, 
measuring trees with tape measures, taking wedge prism sweeps, laying out plots and drawing 
and interpreting simple histograms are all activities that can be handled by rural communities 
given appropriate training.

It is possible to develop appropriate resource assessment systems for community forestry. Some 
of the guidelines that are now becoming available include: Stockdale and Corbett 1999 (for 
Indonesia); Reid and Stephen n.d. (for Australia); Ministry of Natural Resources and Tourism 
2004 (for Tanzania); RGoB 2004 (for Bhutan) and Vietnamese-German Technical Cooperation 
2004 (for Vietnam). Most of these emphasise a process for communities (or individuals) to 
obtain and interpret for themselves the information they need to manage their forests and to 
apply the information to determine harvest levels.

8. Constraints to Adoption of Silvicultural Practices  
In the late 1980s and early 1990s a substantial amount of was done in community forests in 
Nepal to identify silvicultural approaches that were appropriate for the developing forests. 
Much of this work was supported by various projects, and Box 5 lists some of the papers 
that documented the approaches proposed. This work was not carried out in isolation from 
community forestry practitioners, and all of it was based on field trials. In addition, considerable 
effort went into establishing demonstration plots and exposing forestry technicians and villagers 
to the silvicultural options for the forests that were developing across the Middle hills. While 
there was some adoption of the practices outlined in these report (see Figures 4 and 5), by and 
large, there was relatively little up-take. This poses the question—why?  

Box 5. Partial list of community forestry silviculture publications from the late 1980s   
1. Ingles, A. (1990) Demonstration of forest management options in shrublands and mixed pine-broadleaf forests. 

NAFP Discussion Paper.
2. Hunt, S.M., S. Dangal and S. Shrestha (2001) The impact of stocking on the growth of pine plantations in the 

mid hills districts of Kabhre Palanchok and Sindhu Palchok. NACRMP Technical Note.
3. Webb, E. L. and A. P. Gautam (2001) Effects of community forest management on the structure and diversity of 

a successful broadleaf forest in Nepal. International Forestry Review 3 (2) pp 146-156.
4. Tamraker, P.R. (1993) Management systems for natural Schima/Castanopsis forests in the middle Hills of Ne-

pal.  Banko Janakari 4 (1) pp 57-62.      
5. Tamraker, P.R. (1993?) Coppice management of Shorea robusta forests in Nepal. Banko Janakari  4 (2) pp 176-

179.
6. Acharya, B. and K.P. Archarya (2004) A preliminary result on simple coppice management of Sal (Shorea ro-

busta) forests in Nepal. Banko Janakari 14 (1) pp 51-53.
7. Tamraker, P.R. and D.J. Danbury (1995) Silviculture by rural people in the middle hills of Nepal. 20th IUFRO 

World Conference, Tropical Silviculture S 1.07-00, Tampere Finland.
8. Skarner, G.A. and P. Baldwin (1995) Operational and management plans for the Chaubas timber processing 

enterprise. NACFP Technical Report 5/95. 
9. Thompson, I.S. (1986) A forest management research study in the broadleaf middle-hill forests of Nepal. OFI 

Occasional Papers No 30. University of Oxford.
10. Thompson, I.S., P.R. Tamraker and P. Mathema (1990) Community forestry: some indication of yield in katus/

chilaune forest. Banko Janakari 2 (4) pp 341-344.
11. Thompson, I.S. (1990) Community forestry: silvicultural aspects. Banko Janakari 2 (4) pp 345-251.
12. Thompson, I.S. (1990) Biomass tables and inventory. Banko Janakari 2 (4) pp 356-362.      
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 13. Gilmour, D.A., King, G.C., Applegate, G.B. and Mohns, B. (1990) Silviculture of plantation forests in central 
Nepal to maximise community benefits. Forest Ecology and Management 32 (24): 173186

14. Mohns, B., Applegate, G.B. and Gilmour D.A. (1989).  Biomass and productivity estimations for community 
forest management: A case study from the Middle Hills of Nepal. 2. Dry matter production in mixed young 
stands of Chir Pine (Pinus roxburghii Sargent) and secondary succession broadleaf species.  Biomass 17 (3): 
165184.

15. Applegate, G.B., Gilmour, D.A., and Mohns, B.  (1988). Biomass productivity estimations for community for-
est management: A case study from the Middle Hills of Nepal. 1. Biomass and productivity of Chir Pine (Pinus  
roxburghii Sargent) plantations. Biomass 17 (2): 115 136.

16. Applegate, G.B., Gilmour. D.A. and Mohns, B. (1988).  The use of biomass estimation in the management of 
forest for fuelwood and fodder production. Comm. For. Rev. 67 (2):  141148.

 

Figure 5. Application of silvicultural approach to 
shrubland management by FUG, Dhulikhel (2006).

Figure 4. Silviculture trial in shrubland, Dhulikhel (1990).

As mentioned earlier in this paper, in the early years of community forestry, progress was limited 
by a lack of knowledge of the social/institutional and governance arrangements needed for 
effective community forestry. At the time, the major silvicultural activity was protection, and 
the Forest Department was focused on rolling out community forestry across the Middle hills. 
In hind-sight, perhaps the time was not right for either the Forest Department or communities 
to adopt silvicultural practices and to consider more sophisticated methods of managing forests. 
Is the time right now?    

We should remind ourselves that the application of sound silviculture to community forests will 
only lead to sustainable outcomes if a number of conditionalities are met. A recent global review 
of Community Based Forestry (CBF) concluded that the most effective CBF regimes have a 
number of common “enabling features” and these can guide policy reform (Gilmour, 2016). 
These enabling features can be likened metaphorically to “keys” that unlock a door, with the 
analogy being that “opening the door to CBF success” requires both “opening the right locks” 
and “opening all locks” (Figure 6). 

Regardless of the importance of each key, they all need to be available for CBF regimes to 
operate at their full potential to deliver the biophysical and socio-economic outcomes that are 
expected of them.
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This paper has focused primarily on the development and application of silvicultural practices 
that are appropriate for community forestry. Viable technology, including sound silviculture, 
is one of the important “keys” but it is not the only one. It is important to remember that 
sustainable outcomes require much more than the application of technical forestry.  

9. Conclusion
Community forestry has always emphasised the provision of multiple goods and services to 
a range of interest groups. The notion of “appropriate” silviculture is very important in the 
context of developing and applying silvicultural systems that require little if any input from 
government or other service providers. The starting point for considerations of silviculture 
for community forestry is that community forests will be managed by local communities, so 
silvicultural systems need to be appropriate for application by local communities. While the 
notion of “appropriate” is contextual (Anon, 2001) – it does not exclude the management of 
community forests for commercial purposes. 

Many community forests are established on degraded land and the initial management objectives 
tend to be protection oriented. Forests are generally not able to provide high yields of timber 
in the early years, although they may provide many other benefits. However, this situation 
will alter as community forests improve as a result of protection, and silvicultural systems can 
evolve accordingly. The initial protection oriented management objectives can give way to ones 
that focus on the production of a wider range of goods and services. Thus, there is a need for 

Figure 6. Keys to effective community based forestry (Gilmour, 2016).
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adaptability in terms of setting management objectives and determining silvicultural practices 
in order to allow forest users to learn from experiences and modify their approaches.

In most situations (exceptions might be the full-scale commercial production systems in Mexico 
- see, for example, Antinori and Bray, 2005) detailed growth and yield estimation is not required 
to assure sustainable off-take of most forest products (even assuming that reliable information 
could be collected). In fact, by emphasising appropriate silviculture rather than detailed 
inventory, communities will be able to utilise forest goods and services without jeopardising the 
long term ability of forests to satisfy future needs.

Most conventional forestry tends to view sustainable yield in terms of maximising the production 
of timber on a long term sustainable basis. It is more useful to think of managing community 
forests in terms of optimising the whole process, so that the yield of products and the social 
arrangements needed to manage the forest can both be sustained. Ultimately, what is important 
is that:

•	 The productivity of the forest is maintained or improved; and

•	 Goods and services of a type, quality and quantity to satisfy the requirements of forest 
users are regularly available. 

Hence, the interaction of social and biological factors need to be taken together when determining 
suitable silvicultural regimes. There is no point in insisting on the application of sophisticated 
silvicultural systems and complicated inventory techniques on the basis that this is needed to 
maximise timber yield, if the system is too complicated to be applied by communities. It would 
be much better if a sub-optimal approach is taken leading to less than maximum yields, but the 
use of a system that can be understood and applied by community groups.   

Communities can apply their extensive local and site-specific knowledge to the process of 
identifying and monitoring silvicultural activities. Experience has shown that silviculture in 
community managed forests can be sophisticated in a way that differs from the sophistication 
resulting from application of traditional forestry science. However, government forest 
departments do have an important role to play. They need to act as technical advisers and 
facilitators of participatory silvicultural processes so that the best of forest science and local 
knowledge can be integrated. Long-term data collection and analysis of permanent sample 
plots in community forests can assist forest departments to be in a better position to suggest 
management options for communities, particularly for commercial timber utilisation. This 
could allow for a better combination of subsistence and commercial objectives in community 
forestry in the longer term.
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Silviculture for Forest Management  
in Nepal

Krishna Chandra Paudel1

1. Introduction
Forests and trees have social, ecological and economic importance throughout the world since 
the beginning of human civilization. They provide various goods and services to mankind 
and contribute in food security, energy, health, culture, tourism, biodiversity conservation and 
climate regulation. Forest ecosystems have potential to reduce poverty, enhance economic 
growth and prosperity thereby contributing to sustainable development. To date forests are 
getting higher attention globally due to their capacity to minimize impacts of climate change as 
trees absorb carbon dioxide (CO2) during photosynthesis and turn it into solid carbon and store 
in their trunk, bark, leaves and roots thereby contributing in reducing CO2 emission. However, 
natural forests are disappearing at a faster rate than ever before due to human induced pressures 
such as deforestation, degradation, forest fire, urbanization, agriculture expansion and also 
due to climate change impacts. In such a situation, it is important to manage world’s forest 
sustainably; using science based silvicultural practices for sustained production and supply of 
forest products and ecosystem services.

2. Nepalese Forests  and their Management Status to Date
Nearly 45% of land mass (6.61 million ha) in Nepal is covered with forest including other 
wooded land (DFRS, 2015). Most of the accessible forests are handed over and managed under 
different categories (community forests, collaborative forests, leased forest) for multiple uses, 
mostly under adaptive management by local communities, called forest users. Government of 
Nepal (GoN) has handed over about one third of the total forest area to over 30,000 forestry 
users’ groups. However, only about 69,000 ha of forests in 11 districts is under active forest 
management to date.

As a result of massive community mobilization and their willingness in participation in forest 
conservation and domestic use over the past three decades, forests in the middle mountains and 
high mountains have increased in terms of area and quality (DFRS, 2015). But during the same 
period, forests in Chure foot hills, Siwaliks and in Terai continued to degrade due to serious 
challenges such as forest land encroachment, forest fire, over grazing, over exploitation etc. 
Despite of invaluable contribution to sustain food, water and energy systems, forestry sector has 
never been considered as high priority sector by the government in terms of resource allocation. 
It remained rather blamed for less paying in the government treasury and environmental over 
concerned and hurdle for various kinds of resettlement schemes and development of physical 

1  Former secretary of the Ministry of Forests and Soil Conservation, Government of Nepal
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infrastructures by so called power producers, miners/extractors and other physical infrastructure 
developers.

Rural households are still heavily dependent on forest resources for energy (64%), timber and 
non-timber forest products (NTFPs) for construction and for livelihoods. Supply of major forest 
products is dominated by private and community production, mostly locally and informally. 
Market price of construction timber in cities is unregulated, often distorted and increasing at 
a level unaffordable by general public. Import of timber is increasing. In the past, and even 
today in Terai, most of the forestry officials are bound to engage in policing, patrolling, fighting 
against forest land encroachments,  revenue collection and judiciary activities. 

Various attempts were made in the past for silvicultural management of Nepal’s forests, including 
the Finland aided Forest Management and Utilization Project (FMUD) in Terai, but failed due to 
various reason including lack of institutional capacity, political back-up and conflict of interest 
among stakeholders. Because of mismanagement, overharvesting, theft and exploitation of 
forests, up on times, green felling was banned in Nepal, oversight agencies often put a ceiling on 
harvesting the annual increment to regulate forest harvest and establish governance. In absence 
of scientific management of forests in the past, some forests, mostly in the inaccessible areas 
are over matured, quality of timber is sacrificed while others are over exploited leading to forest 
degradation. Large plantations of Pines in the hills of Central Development Region are not even 
thinned on time. Hence, the composition, age distribution, health and productivity of forests 
have been compromised and deviated from normal forest concept. 

As Government Forestry Institutions are old and historically least oriented towards scientific 
forest management (SFM), it lagged behind by over a quarter of a century even after the Master 
Plan for Forestry Sector (MPFS) was approved by the government in 1989. Therefore, it is high 
time that forestry professionals are made more responsible, re-oriented and motivated towards 
SFM, forestry institutions are reorganized and the  foresters job description be revisited to suit 
present context for tackling growing problems and exploit the potentials. 

3. Recent Initiatives in SFM
Realizing the urgent need for sustainable management of Nepal’s forest and recognizing the 
huge potential for the prosperity through forestry, a new vision on forestry – “Forestry for 
Prosperity” was announced by the author in then capacity of Secretary of Ministry of Forest 
and Soil Conservation (MoFSC) at the auspices of the 10th National Conservation Day on 
2069/06/07 B.S. The vision contained four major pillars of prosperity – Sustainable and scientific 
forest management, Sustainable use of forest products and services, Commercialization and 
marketing of forest resources and creating enabling environment. The vision was shared among 
wider stakeholders nationally and internationally. Taking feed backs from various experts and 
stakeholders, it was refined and approved by the Ministry in January 2012 (Figure 1). Based on 
this vision a new forest policy was approved by the GoN in 2071 BS (2015). As a new beginning 
in 2069 B.S., one forest each in 10 districts including Kapilvastu, Nawalparasi, Morang and 
Kailali were selected for SFM with special budgetary support from then Multi-stakeholder 
Forestry Program. Since then, the SFM (SFM, often used as sustainable forest management 
interchangeably) has been internalized and mainstreamed under the regular annual program 
of the Forest Department. This vision has also been incorporated in the 14th periodic plan 
developed by the National Planning Commission (NPC). 
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Figure 1. Four pillars of the vision –“Forestry for Prosperity”.

Currently, SFM program is implemented in Sal forest and degraded Sal and mixed hardwood 
forests of Terai region. Other forest types include planted Eucalypts, Teak and Sissoo in Sagarnath 
areas. SFM initiatives are implemented in collaboration with local community and collaborative 
forest users, very few blocks of government managed forests are included. This has reduced 
the cost of operations and raised awareness and confidence of stakeholders in application of 
silvicultural principles, mostly green felling and natural regeneration. Silvicultural systems 
applied include mainly irregular shelter wood system followed by simple coppice, coppice 
with standard and selection system. Although there are no evidence based prescribed rules and 
procedures on SFM in Nepalese context, the learning by doing approach, follows following 
steps: 

a. Identification and /or selection of forest for SFM,
b. Stakeholder consultation,
c. Survey, mapping and separation into block/compartments,
d. Forest inventory,
e. Preparation of management plan with defined activities and time,
f. Implementation of management plan/forest operations,
g. Benefit sharing among stakeholders.

Some of the key features of SFM as practiced in Nepal to date include intensive forest inventory 
(100% trees measured), measurement of CO2 stock, selection of mother trees, rotation of Sal is 
fixed at 80 years and working period of 10 years. However, choice of silviculture system and 
yield regulation is not uniform due to disproportionate age- class distribution of degraded forest 
that created complexity in yield regulation. Some ambiguity in understanding silvicultural 
systems and inconsistencies in the use of silvicultural terms has also been noticed.

Observation to some of the SFM plots indicates that the forest inventory as carried out is intense 
and expensive, 100% enumeration of trees (both to be retained or felled) using GPS in each 
compartments is neither affordable nor necessary. It is so practiced as to make the process more 
transparent and to avoid any potential blames by media and oversight agencies – a situation 
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lacking trust and confidence in scientific forest management. Despite adequate technical 
knowhow and physical facilities, efforts on removal of over mature trees and regeneration has 
been appreciating. Regeneration of Sal has been successful both naturally and by direct sowing 
(Figure 2).

Scientifically managed forests, in short period, have demonstrated following results:

•	 Excellent natural regeneration,
•	 Improved forest condition,
•	 Increment of growing stock,
•	 Revenue generation higher than investment,
•	 Impressive training and demonstration sites,
•	 Growing interest about and better understanding of SFM
•	 “Forestry for Prosperity” have become common vision for all,
•	 Few foresters championing on SFM.

4. Objectives  of  SFM in Nepal
Considering the condition of forests, need of local communities, available resources for forestry 
operation and professional competency, the SFM intervention in Nepal should, inter alia, meet 
following objectives, where applicable:

•	 Removal of over mature trees to meet the current demand of timber and firewood and 
encourage natural regeneration,

•	 Increase production and productivity considering domestic demand and 
commercialization potential of forests for prosperity,

•	 Maintain/improve appropriate species composition and age distribution,
•	 Maintain forest biodiversity to meet the demand of multiple goods and services of 

indigenous and local communities,
•	 Preservation of sites, habitat and species of historic, religious, cultural and aesthetic 

value,
•	 Maintain ecosystem services,
•	 Reduce disaster risks and minimize climate change impacts and,
•	 Create green jobs and enterprises for socio economic development.

In order to achieve the broader national goal of prosperity through SFM, appropriate silvicultural 
systems should be identified, customized if needed and applied for desired results. Hence, choice 
of appropriate silviculture system for SFM should meet the objectives of forest management as 
mentioned above and also consider following criteria:

•	 Silviculture systems must based on scientific principles yet, simple to understand and 
easy to apply by mid level technicians and forest users,

•	 Identification and use of simple and cost effective survey, inventory, mapping, yield 
regulation methods,
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•	 Use of efficient/appropriate harvesting, transportation, firefighting tools and machines 
where applicable (consider availability of skilled forest workers),

•	 Silvicultural characteristic of the species (light demander/shade bearer etc.),
•	 Forest type (broadleaves, conifer etc.),
•	 Condition of the forest (degraded, well stocked, plantations, regeneration condition 

etc.),
•	 Composition of forest (pure Sal or Sal mixed hardwoods, associated species etc.)
•	  Development stage (regeneration/new plantations, pole, mature, over mature etc.),
•	 Objective of forest management (for timber, pole production, other NTFPs etc.),
•	 Topography of the forest (terrain, accessibility),
•	 Management objectives and size of forests.

5. Challenges to Application of Silvicultural Principles in Forest 
Management 
Nepal is a country of numerous challenges and opportunities in terms of forest resource. Forests 
are interlinked with agriculture, tourism, industries, water resource, energy and environment 
in one hand and it is a single such natural resources that embraces over one third of the total 
Nepalese households in its management and use on the other. Forestry is not therefore only 
an ecological business but also a strong socio-political agenda of its diverse stakeholders and 
balancing conflicting interest of diverse stakeholders is a major challenge. Likewise, in the 
new political system, benefit sharing among central, provincial and local governments could be 
challenging due to disproportionate distribution of forests in different provinces. It may lead to 
conflict unless an agreeable mechanism for balancing demand and supply of forest product and 
services is devised and forest sector governance is significantly improved on time. However, 
new avenues for prosperity should not be undermined under smooth political transition scenario.

Among many challenges that forestry sector faces to date, some of the specific challenges for 
the successful implementation of silvicultural management, inter alia, include: 

•	 Lack of political and professional commitment, 
•	 Inadequate and inefficient human resource,
•	 Weak institutional and professional capacity,
•	 Lack of adequate technical knowledge, skills, orientation, motivation and basic 

physical facilities (office space, accommodation, transportation) to field foresters,
•	 Low priority and inadequate resource allocation to SFM.

6. Way Forward to Upscale SFM
First and foremost condition to nurture and upscale SFM in Nepal to date is to create an enabling 
environment towards SFM. Entry point may be establishment of a core group of silviculturists 
within the Forest Department and build their capacity together with the capacity of the Department 
itself. This may include a human resource development plan, education and training, exposure 
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visit, orientation and reorientation of front line forest staff. Raising awareness, motivation and 
demonstration to forestry sector stakeholders and forest owners including community and 
collaborative forest users, local government bodies is equally essential. The core group of 
silviculturists once established could then be trained, motivated and used as resource persons 
and catalyzer for training and capacity building of others for faster up-scaling of the SFM. 
Separate career path should be developed to encourage and use their expertise and prevent them 
from unwanted political and bureaucratic harassment, such a group of silviculturists should only 
be transferred within the territories of similar task. 

Secondly, Institutional reorganization in the federalized context is urgent. This may include 
strengthening silviculture wing of the Department of Forest (DoF) and expanding in all Regions/
Provinces, also strengthening of stakeholder/local community institutions and enhancing their 
forest management capacity is equally important. 

Thirdly, reducing non-forestry related work load (policing, patrolling, revenue collection 
and judiciary function) of forestry professionals and focusing their role in scientific research 
and core forestry is essential. Forests as national and public property, designated specialized 
agencies for the protection of such property (e.g. Nepal Police, Armed Police Force etc.) should 
be made responsible for the policing, patrolling, fighting against forest theft and encroachment 
of forest lands. Likewise, forestry professionals should be relieved from the sales of forest 
product except at the stumpage. It can be better done by other specialized agencies responsible 
for commerce and supplies or by a private sector in the free market economy. This will in 
one hand reduce unhealthy competition for transfer of officials at certain districts and on the 
other, save time to focus on core forestry function. As per new constitution, implementation of 
Forest Law and judiciary function of the District Forest Office (DFO) should be handled by the 
respective agencies.  

Fourth, Establishment and strengthening a robust information system to make all forestry 
transactions, operations, inventory records and stock piles of forest products is essential to 
build trust and make forestry profession more transparent, reliable and predictable. All the 
information of public interest such as forest management plans, inventory records, growing 
stock, stock of timber, fuelwood and other forest products and sales and purchase records at 
various districts offices and also in the community/collaborative forests should be made clearly 
visible and transparent to assure good forest governance to general public. 

Fifth, forestry being a long rotational business, identification, establishment and continuity of 
long term scientific research to better understand the response of various silvicultural systems 
and management regimes, including that of the human and climate change induced factors  is 
to be carefully planned and monitored in collaboration with academia and relevant national, 
regional and international forestry research organizations. 

Sixth, in order to translate scientific principles of forest management in to practice, sound 
guidelines and operational procedures must be developed and communicated. Based on available 
information and gained experience over few years, the SFM guidelines should be revised and 
updated. A matrix as a decision making tool for the choice of silvicultural system may be 
developed, field tested and recommended to suit diverse forest types and management regimes 
for the simplicity and uniformity. Forests must be managed based on scientific principles, not 
as directed by oversight agencies. Increment and allowable cuts must be removed for optimum 
production using sound silvicultural systems without hesitation. 
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Finally, investment in forest management must be increased. Provision of forest insurance, 
community/collaborative forests as collateral to get soft loans, provision of small forest 
management grants and provision of loans at low interest rate (as for agriculture) may encourage 
forest owners and private sector to invest more on SFM for higher yield and for the healthy 
future crop. 

Last but not the least, serious commitment on collective and continuous efforts among forest 
policy makers, professionals and stakeholders is essential to gear up SFM in Nepal. 

Reference
DFRS. 2015. State of Nepal’s Forests: Forest Resource Assessment (FRA)  Nepal. Kathmandu: Department 

of Forest Research and Survey (DFRS), Nepal.

Figure 2. Regeneration of Sal by direct sowing and natural regeneration of A. cordifolia and associated species in 
Aahale community forest, Kerabari-7, Morang, 2017.
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Natural Forests and Silviculture - What 
are Benefits and How Do we Organize 

Restoration of Natural Forests and 
Silviculture for Our Life?

Kazue Fujiwara1 

Abstract
Silviculture and ecological restoration of natural forests have quite different objectives, 
but combination of these two is required for keeping human lives. Silviculture has to 
produce economical results, with a consistent quality level (straight boles, relatively 
thick, for commercial use) and also healthy forests with long-term management. On 
the other hand, consistent quality of each tree is not necessary in ecological restoration. 
Individual trees grow  in many ways, based on species growth strategies. Especially, 
the Miyawaki method (MM) of ecological restoration is useful for getting faster results, 
characterized by  a short period of maintenance and good growth rates. The maintenance 
is free after three years of plantation. The method involves: 1) using saplings, with 
well developed root systems, of native forest species, especially tree species; 2) dense 
plantation (2-3 individuals per square meter); and 3) random plantation (i.e. with 
different species next to each other). Silviculture species are mostly conifers with 
shallow roots. On the other hand, natural stable forest has tap-root species and deeper 
roots. When saplings of natural stable forest are planted, these saplings develop root 
systems well and make their sites stable. Surveys of disasters effects have shown that 
natural forests prevent slope collapse, fire, floods, etc. Therefore, a combination of 
sivilculture (for economics) and ecological restoration by MM (saving human life from 
disasters and keep biodiversity) is recommended.

Keywords: Biodiversity, Changu Narayan project, landslides, miyawaki method, 
preventing disaster

1  Yokohama City University, Graduate School in Nanobioscience, fujiwara-kazue-sh@ynu.ac.jp
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1. Introduction
What are the benefits and how do we organize restoration of natural forests and silviculture for 
our life?  Silviculture is the science of forestry. It includes direct action in the forest, and in it 
all economic objectives and technical considerations ultimately converge. Especially, the main 
purpose of forestry is producing commercial afforestations and harvesting commercial trees in 
a short time. Wise forestry uses long-term harvesting over 150 years, with consideration of the 
environment. Usually, though, this is difficult under government politics or economic conditions, 
and harvesting time is usually 30-45 years. Several disasters can be caused by plantation of 
monocultures, mainly conifers and exotic species. These also decrease biodiversity and cause 
landslides, deterioration of the soil, etc. Natural forests reflect the site environment, and stable 
conditions hold old-growth forests. We can use stable sites for commercial plantations and 
restore natural forest on unstable sites, with civil engineering for protecting human life (Figure 
1). This also is related to multi-species plantation. How to grow as quickly as possible for 
restoration of natural forest is the objective of the so-called Miyawaki Method (MM) (use 
saplings of natural species, with well-developed root systems, plant mixes of species densely, 
and pre-cultivate the soil: Miyawaki et al., 1993). Here it is shown that natural forests can save 
human lives in disaster (Fujiwara, 1995a,b) and how fast forests can grow under the MM of 
plantation (Fujiwara, 1991, 1993, 1995a,b). Using natural species also became “mainstreaming” 
of native species-based forest restoration (Niedel et al., 2012).

2. Materials and Methods
Benefits of natural forests were proved by field survey after the Japanese Earthquake in 1995 in 
Kobe (Hanshin-Awaji Big Earthquake). Field surveys in Kobe were done in twice in 1995, by 
helicopter and taxi, and described disaster causes and the role of green environments (Fujiwara, 
1996). The restored forests were examined at several places by measuring growth rates (Fujiwara 
et al., 1997). These results are summarized here. 

Figure 1. The ideal land use for destroyed forest area.
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3. Results and Discussion
3.1 Recent Natural Disasters in Japan and Nepal
Recent disasters in Japan include big earthquakes (1995, 2003, 2004, 2007, 2008, 2016, etc.), 
tsunami (2003, 2011), intensive heavy rain (2009, 2011, 2012), land slides, tyhoons, floods, etc. 
These are common in Asia. Especially, earthquake affected Japan and Nepal similarly.

About 6,434 people died by fire, building collapses, and landslides in the Hanshin Awaji Big 
Earthquake of Jan. 17, 1995.  Groves of evergreen broad-leaved trees blocked  some fires 
in Kobe, and several houses were preserved (Photo 1). Landslides occurred on slopes with 
grassland, shrubs, and conifer plantations (Photo 2). Paved areas are weaker than evergreen tree 
groves (Photo 3). One big tree saved lives in a collapsed house in Kobe (Photo 4) and in India 
(Photo 5). 

Photo 1.  Aerial photo of burned area in Kobe City

Photo 3.  Collapsed multilayer roadside trees.                    

Photo 5. A tree saves a house in India.                                 

Photo 2. Landslide on slope above the water purification tank

Photo 4. One big tree saves lives in Kobe City.

Photo 6. Terrace was made on rocky hill by drilling.
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Landslides occurred in many earthquakes, especially in areas of conifer plantations. This was 
illustrated by the Iwate-Miyagi Inland Earthquake on 4th Feb in 2004. This area had conifer 
plantations of Cryptomeria japonica. Areas with weak site conditions had landslides, as was 
reported in 1973 and 1975 (Miyawaki and Fujiwara, 1973, 1975). On the other hand, areas of 
old natural forest did not have landslides (Miyawaki and Fujiwara, 1975). 

3.2 Portal Site in Philippines
The conference “Mainstreaming Native Species-Based Forest Restoration” was held in Quezon 
City on July 15-16, 2010, sponsored by ELTI, Rainforest Restoration Initiative, University 
of the Philippines (UP) Diliman-Institute of Biology, UP Los Banos-College of Forestry and 
Natural Resources, UP Visayas Cebu College, and UP Mindanao (Niedel et al., 2012, http://elti.
yale.edu/events/conference-mainstreaming-native-species-based- forest-restoration). It was just 
after big flooding problems in the Philippines and was very effective. The restoration of tropical 
forests with native species was discussed, and a portal site was built quickly for information on 
sources of saplings of native species in the Philippines (http://www.rainforestation.ph/). Here 
restoration of native species and information on production of saplings were important. Several 
papers on mixed-species plantations are reported in the portal site (http://www.rainforestation.
ph/)

3.3 Example of Restoration of Natural Forests in Japan and World
Yokohama National University has several examples of ecological restoration, started in 
different years (Miyawaki and Fujiwara, 1988). Such local restoration forests were so called 
‘Environmental forests to protect human life’. These forests were made by: 

Using potted seedlings from natural forest (species such as Castanopsis, Quercus, Persea),  
with well-developed root systems;

Dense plantation (1.5-3 individuals per m2); and Mixed plantation of different species next to 
each other.

Then, 25 years after plantation, next restore species appeared. Woody plants included: natural 
evergreen species dispersed in the restored forest, such as Quercus myrsinaefolia and Persea 
thunbergii, (tall trees); Trachycarpus fortunei, Aucuba japonica, Fatsia japonica, Eurya japonica, 
Ligustrum japonicus, Neolitsea sericea, Nandia domestica, Ardisia crenata, and Pittosporum 
tobira (shrubs); and deciduous woody species Aphananthe aspera, Celtis sinensis, Cornus 
controversa, and Viburnum dilatatum. Additionally, evergreen tree and shrub species planted in 
gardens were dispersed in the restored forests (Viburnum awabuki, Ternstroemia gymnanthera). 
Herb species were evergreen Ohpiopogon japonicus, Trachelospermum jasminoides, Hedera 
rhombea, Liriope muscari, Arundinaria chino, etc. and deciduous Lecanorchis nigricans, 
Celastrus orbiculatus, Paederia scandens, Polygonum thunbergii, Cyclosorus parasiticus, 
Cephalanthus falcata, etc.  (Tohma et al., 2001). A fire-prevention map was also made (Fujiwara 
and Kusumoto, 2001), based on a map of actual vegetation of Yokohama National University 
and degrees of fire prevention (Hukusima et al., 1983). Evergreen forest can become a strong 
fire-prevention forest. At the Koumei High school in Kanagawa Prefecture, the Mitsui Housing 
Company constructed a high school on drilled rocks (Koumei High School: former Kurihama 
Highschool) . The rocky wall was a bad environment for students. Then a terrace was made on a 
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rocky hill and a long, drilled gutter was filled with soil to 50 cm width and depth (Photo 6). Then 
50 cm evergreen saplings were planted on the soil. The root system of planted Persea thunbergii 
was observed by flushing the soil after two years. The roots got 60 cm into rock crevices. 
The height of Persea thunbergii was 60 cm (Photo 7). In 2009 this planted area became a 
stable forest as the environmental forest of the high school (Photo 8). A field survey in the 
environmental forests was done in 1994-1996 (Fujiwara et al., 1997).

   

Photo 7. Persea Thunbergii after 2 years of plantation.      Photo 8. Stable environment forest of the high school.

3.4 Changu Narayan Project
President Hideo Yamada, of the Yamada Bee Farm, met Mr. Shyam Bahadur Dongol in 1993. 
President Yamada agreed to Mr. Shyam’s proposal to plant trees in Nepal. Since then 449,048 
trees were planted in the Masdanda and Bandevi districts.  These trees were to improve the 
lifestyle in Nepal, for example fruit trees, trees that are used for honey, wood and animal feed 
were provided by the Forestry Nursery. President Yamada worked with Prof. Miyawaki to 
restore natural forests in Japan. Then the plantation in Nepal in 2010 shifted from individual 
plantation to ecological restoration. This was begun at the Primary School in Rayale Village, 
over three years, using six native species. Then Community Forest proposed to restore the 
forests at Changu Narayan Temple, a World Heritage site. From 2014 the Changu Narayan 
Project started and improved ecological restoration in Nepal, based on the MM. Here we have 
several construction tasks before plantation. Area plowing was done in order to create relatively 
gentle slopes (2014) (Photo 9, 10). The slope under a Grewelia robusta plantation was terraced 
(2015) (Photo 11, 12). The steep slope was terraced (2016), but water flow above the road 
destroyed part of the terrace and the clay soil killed several seedlings. The plantation in 2016 
was not a dense plantation, and it does not show good growth. In Changu Narayan there are 
several different site conditions. This will become a model case of ecological restoration (Photo 
13, 14). 
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4. Conclusion 
Ecological restoration of natural forest, especially by the MM, is effective for preventing 
disasters and restoring biodiversity. Especially,

1. Dense plantation promotes fast-growing climax species, due to competition for light among 
the individual saplings

2.  Mixed plantation of species promotes co-existence and permits each species to develop a 
good growth strategy to share the growing space.

Photo 9. Plowed slope in Changu Narayan.                    

Photo 11. The slope under Grevillea robusta plantation.   

Photo 13. The steep slope with clay was planted.         

Photo 10. Planting seedlings on the slope.

Photo 12. Two years after plantation.

Photo 14. The planted tree on steep slope grow slowly.
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3.  Potted saplings, with well-developed root-systems, can be expected to show good growth 
(photosynthesis) rates

4.  Growth rate are different in different climates, but restored forests developed from saplings 
sequester carbon better than do natural forests (effect of the dense plantation).

In conclusion, the following is to foresters: 1) Foresters know or should know real natural 
forest and understand forest composition. 2) Foresters are specialists for forests and know what 
species are good for commercial materials, what species are strong for disasters, what forests 
have high biodiversity, what forests are our homeland forests  and protect human life. 

Then it is recommended to do ecological forestation on unstable economical plantation areas 
and also where needed to prevent landslides and fires and to protect watershed areas. These 
areas can produce natural-forest seedlings for urban forests, to restore natural forests where we 
need to protect human life. 
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Sivicultural Evolution: A 
Retrospective Review to Uncover 
Appropriate Lessons for Forestry 

Advance in Nepal
Pashupati Nath Koirala1* and Krishna Prasad Acharya2 

Abstract
The paper reviews major forestry policy implications into silvicultural system 
development. The Master plan of the forestry sector 1989 and subsequent periodic plans 
have lacks strong silvicultural component. A major policy adoption for silviculture was 
2016 through amendment of the Forest Act of 1993. The conservation and management 
initiation through policy intervention has resulted in expansion of community based 
forest management but ironically widened demand and supply of the forest product. The 
forestry programmes continued through the traditional institutional structure. Major flaw 
in the forestry sector policies is to overlook the silvicultural management practices on 
forest management. It is a prime reason for weak policy transformation in silvicultural 
management of the forests. It is considered the manageable reachable forests consists one 
million ha in the country for sustainable production. Majority of the timber production 
is from Terai and inner Terai regions. A trend of the timber harvesting for last 27 years 
shows from one cubic feet to 6.78 cft/ha production from the forests and on an average 
a cft per ha from the high productive forests. Therefore, it is suggested mainstreaming 
the silviculture system based forest management in all productive forests blocks in all 
forestry regimes with proper policy transformation through enriched resources. The 
study further recommends technological development in timber harvesting, management 
and diversification with value addition. Thus, a national standard system of forest 
management should be established for sustainable production of the forest resources.

Keywords: Forestry, forest management, policy transformation, silviculture, timber  

1  Ministry of Forests and Soil Conservation, Singhdurbar, Kathmandu, Nepal
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1. Introduction 
The forest management is a broader concept and is being understood globally according to country 
specific context. Through this context, forest management has been practiced accommodating 
changing dynamics of the forestry for centuries (Acharya, 2000; Paudel, 2000). Although forest 
management is considered as the science, in general, it is based on the co-management sector 
for the synergistic results (FAO, 2008). Similar to socioeconomic situation among two states, 
the forestry sector of Nepal is also influenced by the Indian forestry system and culture since 
several decades (MoFSC, 1976). The National Forestry Plan 1976 has described the history 
of the forest management in Nepal and outlines that Mr. Collier, advisor in forestry, visited 
Nepal 50 years back in 1976 to export the Railway sleepers to India.  Furthermore, the plan 
had also confirmed establishment of Department of Forests (DoFs) at 1942 after arrival of Mr. 
E.A. Smythies, an advisor. Only after 1942, the forestry sector had been streamlined to utilize 
and to protect the forest resources  through forestry schemes in the Terai’s (now Terai) forestry 
divisions. However, those forestry schemes were not fully implemented and such tendency 
continued until 2010. 

Regarding silvicultural perspective, the scientific forest management (SFM) accommodating 
silvicultural practices has been included for the forest management so sporadically that less 
spatial focus has been noticed. In the forestry sector, the lesson learned have been acquired 
through DoF and other relevant institutions on this management regime. Meantime, Campbell 
et al. (1997) had suggested participatory silvicultural practices through community forestry. 
Also, Ojha (2001) states “untapped opportunities for improved forest management”. 

The first National Forestry Plan 1976 had set several objectives including obtaining maximum 
contributions from forest, management of forests and economic gain through commercially 
viable projects under a revolving fund. The plan further had a vision to run the forestry project 
through “a fund specifically established for the development of forests and forests products”. 
These concepts would have to be mainstreamed by establishing the Timber Corporation of 
Nepal (TCN) in 1959 and Forest Product Development Board (FPDB) in 1976. However, 
the results have not been seen in a proliferated manner to shape the forestry development 
and its contribution to the economic benefit.  Under FPDB, Sagarnath Forestry Development 
Project (SFDP) in Mid Terai districts have generated own fund to run the programme adopting 
clear felling and coppice system  of the silvicultural system. Before the collaborative forest 
management (CFM) approach, the only authentic institutional arrangement in the scientific 
approach application in the forestry sector was SFDP. 

The Master plan for the forestry sector (MPFS) and periodic plans promulgated during this 
period could not grab situation of the ground strongly in silvicultural management. Considering 
the contribution of forestry on GDP, Agriculture Perspective Plan 1995 and Agricultural 
Development Strategy 2014 both have set the forestry sector as one of the productive arenas. 
During 1990s the royalty earning was about NRs 100 per ha (Acharya, 2000) although it was 
assessed Mean Annual Increment (MAI) 14 m3/ha/yr in Manahari of Makwanpur district by 
Forest Management and Utilization Development Project (FMUDP) (Acharya, 2000).   

The period of 2000 to 2010 has been noticed as positive move period in application of silvicultural 
practices. The silvicultural practice implemented though collaborative forestry programme 
implementation in Kapilbastu, Rupandehi, Kailali, Morang and Nawalparasi districts is one of 
the examples. In the mentioned districts, shelterwood system is being followed to manage the 
national forests to regenerate it.
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2. Materials and Methods  
This paper aims to analyze the evolutionary policy development timeline and other prominent 
forestry approaches outcomes for the forestry development particularly through silvicultural 
perspectives. This study was based on both primary and secondary data including desk review 
of forest policies (1970-2016). Timber demand and supply data was extracted from various 
sources mostly from the TCN and the DoF. 

3. Results and Discussion 
It is observed that several decades after the establishment of DoF, there had been a strong 
effort to orient the forest management towards scientific bases. Further, forestry science was not 
applied to maintain or increase the productivity of the forests both in Terai and in Hills.  Instead 
of silvicultural practices in forestry sector, the community based forest management (CBFM) 
initiatives has received much attention with its basic objective of fulfillment daily forestry need 
such as fuelwood, fodder and timber.  Based on these core aspects, the result has been presented 
into two parts, one policy evolution timeline and outcomes of forestry initiation for further 
discussion.  

3.1 Policy Evolution for Forest Management 
The Forestry Development of Nepal was initiated by British India regime establishing timber 
management office to export railway sleepers to India during the period of 1930s to 1950s. 
Categorically, Mr. E.A. Smythies, advisor from Indian Forest Service initiated to establish DoF 
and it came into a formal institution in 1950 as advised by Mr. Padma Dutta Rataudi (MoFSC, 
1976). During this period, a few working plan schemes already initiated during 1942 to 1976 
were developed to help and facilitate in utilizing the timber to railway sleepers in India. At 
the same time in 1950, a school of forestry training for rangers was established at Hetauda. 
This school has transformed now to university running up to Master level course under two 
universities namely Tribhuvan University (TU) and Agriculture and Forestry University (AFU).  
The decade of 1950s and 1960s was a pilot like exercise for restructuring the institutional set 
up where TCN was established in 1959 to use the timber products of Nepal with support from 
United States Aid for Development (USAID). During the same period, Indian Aid Mission 
also initiated preparing three working plans consisting Biratnagar, Birganj and Kanchanpur 
Division.

The decade of 70s was known for policy shift towards development of forestry sector either 
through SFM or through participatory forestry in the country. Block and Compartment division 
programme for a half million ha forestland was targeted through National Forestry Plan of 1976. 
The plan is taken as a milestone document in the forestry sector.  Major insights and concepts 
have been learned since 1976 in the forestry development. From the policy perspective, it can be 
described into various phases such as initiation phase, development phase, specification phase 
and implementation initiation phase. In initiation phase, the Plan  outlined the SFM for block 
and compartment division for all Terai forests with a target of 500,000 ha areas. Similarly, the 
plan had a program of forest working plan development. At the same time, agri-silvicultural 
Taungya system of forest management and regeneration was initiated in mid-Terai districts 
through FPDB.  Meantime, in the forestry development phase, Kavre and Sindhupalchowk 
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pilot forestry program was launched in 1980 and continued for several years by Australian 
Aid.  In the policy shift, the MPFS of 1988 could visualize for the community based forestry 
programme for the following two decades. The plan could not envisage for Terai forest 
management for commercial production and forest management. 

In specification initiation phase, the 90s decade was much important to develop operational 
forest management plan for 17 districts in Terai by FMUDP which had suggested shelterwood 
system for Terai forest management although being technically sufficient.  However, the plans 
could not be implemented due to lacking of the local stakeholders’ ownership and political 
support. Similarly, the new Forest Act of 1993 had made a provision of forest management 
plan to manage the forest in the districts. However, such plans have been ritual document for 
collection of fallen timbers, medicinal herbs, sand and boulders.  Although there is a provision to 
grant the commercial leasehold forests, the provision could not be used to develop and manage 
the degraded forestland.  The Table 1 describes in details about the position of the specification 
initiation phase of the forestry development evolution. 

Table 1. Policy intervention: specification initiation phase.

The decade of 90s 

1991-95 Forest Management and 
Utilisation Development 
Project (FMUDP) 

Piloted two districts Rautahat 
and Bara. Similar Plan 
prepared for 17 districts of 
Terai. 

Suggested shelter wood system is 
appropriate for Terai forest management. 

1993 Restructuring in forestry 
sector 

Forestry sector structure 
changed 

Forestry education initiated and 
improved up to PhD positions 

1993 Forest Act Provision of forestry 
management plan preparation 
and implementation 

Forest Management Plan preparing 
initiated and now it is a mandatory to 
execute the forestry programme and at 
least to extract the forestry products 

1995 Forest Regulation Provision of forest 
management for all forest 
types. 

Provision included to manage 
the commercial leasehold 
forests 

District Forestry sector plan and Forest 
Management Plan are being prepared 
under this provision. 

No forest management exercise initiated 
through this provision in commercial 
leasehold forests. 

In 2004, an Inventory Guideline for the community forests had been implemented to produce the 
timber and fuelwood from the handed over CFs. This guideline could not support to manage the 
forest as required as forest science.  However, the year from 2004 to 2006 could be a specification 
phase in the forestry development. In 2006, an initiation to coordinate several stakeholders 
through decentralisation principle was introduced by establishing an institution District Forestry 
Coordination Committee (now District Forestry Sector Coordination Committee - DFSCC).  

In the policy intervention, the period during 2010 to 2016 could be said/taken as the 
implementation initiation phase for silvicultural forest management. During this period, a few 
blocks of the forest areas in Kapilbastu, Kailai, Rupandehi and Morang have been allocated for 
intensive forest management that is called SFM; which is based on approved SFM guideline 
of 2012 by the Ministry of Forests and Soil Conservation (MoFSC). Similarly, the provision 
written on the plan of 1976 has now been included to manage the block forests in 2016 through 
the third amendment of the Forest Act of 1993.  
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Table 2. Policy intervention: implementation initiation phase.

Year Event /Policy Major essence of the Policy/
Recommendation  

Supportive approach for 
silvicultural management 

2010 Initiation of Block Forest 
Management for all national 
forests (In a DFO seminar) 

2011 Forest Carbon Measurement 
Guideline 2011 

Carbon assessment 

Collaborative Forest 
Management Directives 

Earlier it was a promulgated 
as guideline and later it was 
endorsed as a directive 

Benefit sharing mechanism was 
endorsed ( 50 % to local User Group 
and 50 % for Government and District 
Development Committee) 

2012 Guideline to operate the 
forest management 

Scientific forest management 
guideline 

Provision of block of the forests at 
least having 500 ha management 
either by government or by other 
agencies.  Benefit sharing mechanism 
is included in the act of collaborative 
forests. 

2015 Forest Policy 2015 Objective taken to increase forest 
productivity 

2016 Forest Act of 1993 third 
amendment 

Block forest and collaborative 
forest management chapter 
inclusion 

3.2 Forestry Approaches and its Impact 
The forest coverage of Nepal is 44.74% (DFRS, 2016). Topographically, the middle mountain 
region has majority forest areas 37.8% and least coverage is in Terai less than 7%. However, 
the high mountains and high-mountain forests seem a bit lower than middle hills 32.25%. 
Regarding the regime-wise distribution of the forests, 23.32% land is covered by the protected 
areas including conservation areas and majority of the coverage is in high mountain regions. 
Besides the protected areas’ buffer zone, about 41.75% of the total national forests have been 
managing by community-based organizations as a co-management principle such as community 
forests, leasehold forests, collaborative forests and protected forests. The Table 3 below shows 
a proportional distribution of the forests areas.

Table 3. Forest areas allocation for community based forest management.

Forests Groups No  Area (ha)  Proportion %  

Community    19,361 1,813,478 36.78

Leasehold    7,509 43,375 0.88

Collaborative 26 67,758.86 1.37

Protected    8 133,664 2.71

Total  41.75

Note: The proportion is exclusive of the protected areas. 

A major benefit gaining through the protected areas is ecotourism services by environmental services. 
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3.3 Forests Areas and Quality Assessment 
The forest assessment report of 1999 and 2010 has resulted diminishing quality of the forest 
growing stock from 178 m3 to 164.76 m3 per ha (DFRS, 1999 and 2015). It has a great indication 
towards opportunity for the forest management and urgency to manage the forest areas for 
upgrading quality through various approaches. In other words, it is immense challenge for the 
forestry policy makers. The quality decrease of the forest growing stock has not been so much 
discourse among the forestry professional and policy makers. Similarly, majority of Nepalese 
important Shorea robusta species’ volume proportion has been dramatically reduced from 
28.2% to 19.28% (DFRS, 1999 and 2015). It shows a great loss in the hardwood and important 
species degradation in the high value forest composition, particularly, in Terai and Inner Terai. 
Other major associate Terminalia alata species composition has also degraded from 7.6 to 4.7%. 
However, in mountain areas, the Quercus spp. volume ratio increased from 7.6 to 14.8%. The 
increase of the Quercus volume has not been confidently evidenced from the applied sampling 
validation during the assessment in 2010. 

3.4 Demand and Supply of Wood Products 
General timber demand is supplied through national forests and private forests in the country. 
However, since a few years, timber have been imported from overseas too. With conservative 
method/business as usual scenario, Nepal is producing 1.66 million m3 of timber (Pandey et 
al., 2010 cited in Subedi et al., 2014).  Total allowable cut ratio is very less, on average it is 
60% of the annual increment in the high productive forests. A study in 2012 had assessed 3.37 
million m3 of timber demand in the country and supply was only 0.11 million m3. The projected 
demand by 2030 will be 4.8 million m3 and at the same time, the supply was assessed with 
conservative scenario and optimistic scenario from 1.66 and 9.18 million m3 by 2030 (Subedi et 
al., 2014). Similarly, the fuel wood demand is also not going to decrease during the next decade.  
According to the Water Energy Commission of Nepal (Subedi et al., 2014), about 18 million 
tons of fuelwood is consumed annually and almost which is collected as a common property. 

The devastating earthquake of 2015 has accessed 1.37 million m3 timber for 31 districts (MoFSC, 
2016) and annually 0.3 million m3 is deficit with the present modality of the production of timber 
and it is being a great issue in the country to address the problem to the earthquake victims. 

3.5 Timber Production from Government Managed Forests and Private 
Sectors 
Major timber supply for the general consumer is supplied through the government-managed 
forests in Nepal. Among the reachable forest areas, it is estimated that about one million ha 
forest areas are only in the productive cycle. Major timber producers from government-managed 
forests are DoFs and the TCN (a parasternal organization under MoFSC).  The Figure 1 shows 
that annually 0.17 million m3 timber are being produced from both organizations for the market. 
On the other hand, more or less, about the same quantity of the timber is being supplied from 
the private lands in the market. The polynomial trend shows that both organizational  production 
is in declining trend. The trend shows a negative message for the both organizations and need 
urgency to address the problems if required to produce the timber much than expected from the 
government. 
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Comparatively, the private sectors are more aggressively producing the timber and wood 
industries raw materials than government. An eight-year, from 2004 to 2011, production of 
timber is about equal 46% from the private sector than government-managed forests. 

Figure 1. Timber production from DoF and TCN during 27 years ( 1990/91 to 2015/16).

The community forestry production is about 32% (DoF, 2014 and 2015). Informally, the 
production of private sector is about ten times more than government sectors in these years. 

Other sector of supply regime than private land productions is timber import from other 
countries. A three-year record (from Fiscal Year i.e. 2013/14 to 2015/2016) shows  about the 
same quantity (11,045 m3 or 386,575 cft annually) is being imported as the production from 
DoFs and TCN.

3.5.1 How Much We are Producing 
Total reachable forest areas are about 2,100,000 ha in Terai and hills, however, it is considered the 
manageable reachable forests consist one million ha in the country for sustainable production. 
State of Nepal’s Forests of 2015 reports that total forest areas is 4.93 million ha outside the 
protected areas (DFRS, 2015) and about 2 million ha forest areas is assumed reachable. In 
practice, about 50% forest areas of about a million ha are only being used to manage in the 
country. Majority of the timber production is from Terai and inner Terai regions. The timber 
production trend of the Figure 1 shows that maximum production in a year was 6.7 million cft per 
year and minimal average is a million cft per year. Therefore, there is a trend of the production 
from one cft to 6.78 cft/ha production from the forests.  On an average, we are producing the 
timber less than a cft per ha from the high productive forests.  At the same time, if we look into 
the revenue collection of the past six years from 2011 to 2016, revenue from the provisioning 
services (timber, medicinal and aromatic plants) and eco-tourism services was found  more or 
less  equal during this period. Dangi et al. (2008) also concluded “low productivity outcome 
is due to absence of sustainable forest management system in place”.  Acharya (2000) also 
states the management system of Terai forests is neither functional nor scientific therefore 
recommended a scientific and functional alternative through a proper silvicultural operations 
for economic earn, job creation and gene conservation. 
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3.6 Key Outcomes of Existing Approaches 
The approaches in the forestry sector for past three decades have gained various positive 
impact such as in the community based forest management (CBFM), participatory watershed 
management, engagement of people to conserve biodiversity and landscape level conservation 
most recently. However, in forestry product production, particularly timber and fuelwood, 
through silvicultural management was not achieved according to anticipation as a requirement 
of the forest condition demands and its productivity potentiality deserves.  Key outcomes are 
as follows. 

3.6.1 Expansion of CBFM Approaches: The approach of the forestry regime and policy 
outcomes in the country has paved the way for CBFM such as community forests, religious 
forests, leasehold forest, collaborative forests and protected forests including buffer zone 
community forests.   All forestry regimes in the community based forestry except collaborative 
forests have limited use and production approach for basic need fulfillment in majority areas/
most cases. Silvicultural aspects are not being applied for the production management in major 
productive forests handed over to local community in the Terai and Inner Terai. Many productive 
blocks are under management and under production schemes. 

3.6.2 Widening Demand Supply Gap:  The production trend shows the declining mode 
of timber production from government-managed forests. This is a challenge to increase the 
production. On the other hand, annual import of the timber is in increasing trend with the gap of 
the supply from the National forests and internal system.  The previous production optimization 
up to 6.7 million cft production/year has also not been achieved yet after that year.  The timber 
production investment has not been able to encourage emerging investment sector from the 
private sectors.

3.6.3 Inappropriate Institutional Structure and Function: The established organization for 
timber production focused, the TCN, is also not fully optimized and it has not been operational 
for the sustainable business purposes. Technical capacity is lacking and synergy for increasing 
production of timber with DoFs seems uncoordinated in the field.  On the other hand, the DoFs 
and its technical staffs are not fully committed and prepared to produce the timbers because of 
much attention in territorial protection and management of the forests in Terai and in hilly areas, 
much attention is being focused to serve the for the technical services. The fragmented services 
for the community forests and several regimes such as religious forests, protected forests, 
collaborative forests and private forests have been so stressful job responsibility to provide 
the forestry services. On these scenarios, the forestry professional in the field have capacity to 
produce timber but existing resources and authority is still inadequate to produce timber more. 

3.6.4 Research and Development: Silvicultural research areas have not been mainstreamed in 
the forestry regime in implementation field.  In 1950s, there was also forest schemes prepared 
however not implemented. Although in 1976 the Sagarnath Development Project had been 
established and running now with the silvicultural system of clear felling and coppice systems, 
the knowledge could not have disseminated and followed through policy decisions to other 
forest areas. During 1990s period, also operational forest management plan (OFMP) were 
prepared for 19 districts through FMUDP funded by the Finland had not been implemented for 
the timber management.  The OFMP could be used as a research tool to develop appropriate 
methods and application for Nepal.  However, the principle is now being applied in the CFM 
in Terai. The rotation period fixed in the OFMP and the silvicultural methods prescribed in 
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their plan are being followed to manage the collaborative forests and a few community forests 
to produce sustainable forest products.  Still, there is no any specific prescription to follow the 
silvicultural systems for various types of the forests. 

3.6.5 Policy Gaps for Silvicultural Management: In the forestry developmental evolution, 
after the DoF establishment in 1942, a number of forestry schemes were prepared for Terai 
regions, however it could not boost up the silvicultural prospective in the forestry development. 
After 25 years, a major shift in the policy development through National Forestry Plan in 1976 
visualised for the SFM. The plan has described an “outline of scientific forest management” 
through compartment and adopting silvicultural systems to manage the productive forests in 
Terai regions. However, the plan also could not back the scientific forest management.  In 1989, 
the Master Plan of the forestry sector also could not materialize the productivity-increasing 
programme through silvicultural system.  The Forest Act of 1993 has the provision to develop 
forest management plan of each districts as a mandatory tool to implement the technical skills 
in the forestry sector, but the provision is still being practiced to produce and collect the fallen 
trees, boulders and sand, and herbs.  

At the present, in Kailali, Kapilbastu, Rupandehi, Nawalparasi and Morang the collaborative 
forestry scheme is being implemented with the silvicultural prescriptions after CFM directive 
of 2011. The concept was developed and materialized after piloting of the collaborative forestry 
scheme through Biodiversity Sector Programme for Siwaliks and Terai (BISEP-ST) in Bara, 
Parsa and Rautahat. 

However, in 1995, the Agricultural perspective plan had envisioned the commercial production 
for Terai forests, but the forestry sector only followed the plan in 2000 through revised forest 
policy to implement the CFM in Terai which has formally been legitimised in 2016 incorporating 
the CFM in the third amendment of the Forest Act of 1993. Meantime, under a FMUDP, there 
were several OFMPs for Terai and Inner Terai districts, which could not be fully operational for 
the management of the forests to produce timber and fuelwood although it had prescribed the 
shelterwood system of silvicultural management. 

Ninth decade after DoF establishment is being a move towards the forestry sector development.  
In 2010, Block forest management was initiated in a District Forest Officer’s Seminar that 
has been materialized in 2016 through the Forest Act amendment.  Similarly, in 2012, a SFM 
guideline was approved from the MoFSC. The Forest Policy of 2015 has immensely included 
increasing the forest productivity through sustainable forest management for the prosperity 
through forestry. 

4. Conclusion and Recommendations  
This paper concludes that the silvicultural management of the forestry sector particularly that of 
outside the protected area is a weak domain for several decades in the past. However, now it is 
in positive move from the context of sustainable forest management. The forestry evolution for 
silvicultural management can be considered as three phases, initiation phase since the National 
Forestry Plan of 1976, in which outline of SFM was introduced; secondly, forestry development 
phase in the eighties with MPFS; thirdly, specification phase which was ended with preparing 
the operational forest management plan.  During the ninety’s decade despite being enacted the 
forest act 1993 and regulation, technical forest management could not be triggered to increase 
productivity of the forest land.  The forest assessment report from 1999 to 2010 has resulted 
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diminishing quality of the forest growing stock from 178 m3 to 164.76 m3 per ha particularly 
in the Terai and Inner Terai districts.  Since 2010, with respect to the silvicultural management, 
it could be considered as implementation initiation phase because of the approval of SFM 
guideline and its implementation in CFM practices of 67,759 ha in Terai and Inner Terai. 

Based on the policy intervention in past four decades; the forestry approaches could not stimulate 
the forest production and enhance productivity.  About 42% of the national forests have been 
managing by communities and 23.32% land in the country is being managed with conservation 
approaches.  Approximately, one million ha of productive forests areas is producing a cft 
timber per ha per year. The conservation and management initiation through policy intervention 
has resulted in expansion of CBFM but ironically widened demand and supply of the forest 
product and continued the traditional institutional structure to support for forest management. 
In addition, policy implementation in silvicultural management could not be followed after the 
plan of 1976 and even after promulgation of Forest Act of 1993. There is a huge gap in policy 
transformation to implement the silvicultural management in the field. Patchy results have been 
observed for forest productivity initiation through CFM in Kailali, Kapilbastu, Rupandehi, 
Nawalparasi and Morang districts. 

Based on above conclusions, the study team recommends technological development in timber 
harvesting, management and diversification with value addition. For this, a national standard 
system of forest management, with proper silvicultural and harvesting management manual, 
should be established for sustainable production of the forest resources. In addition, confidence 
among the forestry technicians need to be increased strengthening governance at all levels 
of programme implementation and institutional capacity buildup. To sum up, organizational 
management and human resource development for silvicultural management capacity and 
infrastructure development are major supportive factors with specific normative guidelines 
through policy transformation.  
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Adoption of Different Silvicultural 
Systems Depending upon Different 

Factors in Terai and Churia

Govinda Prasad Kafley1

Abstract
This paper analyses different aspects of the forests of Terai and Churia as per the re-
cent data provided by forest resource assessment and prescribes different sivicultural 
systems to be adopted. Prescriptions on Churia forests carry a greater weightage on 
slope in addition to the consideration of other factors, whereas Terai Forests mainly 
derive their silvicultural focus on species composition, its silvicultural characteristics 
and regeneration status. This paper analyzes matrix of combination of different factors 
and arrives at what is best option for the particular forest but does not consider whether 
or not the forest is handed over for community based forest management. 

This paper arrives at prescribing ‘Coppice with standards’ in Terai areas with sufficient 
regeneration, different variants of shelterwood system in areas where regeneration is 
not sufficient but has to be induced in a period of time and clear-felling with natural 
regeneration supplemented by artificial regeneration in KS/SK forests. Similarly, in 
Churia KS/SK forests are prescribed clear-felling with natural regeneration including 
artificial plantation supplementation since they are in lower slopes (slope average 4.7 
degree).  Slopes with 0-8.5 degrees are to be resorted to either Coppice with standard 
(with good regeneration Sal forest type), with insufficient regeneration (shelter-wood 
system), 8.5-19 degrees Sal Forests (strip clearfelling) with enough regeneration in 
lower slopes but with higher slopes whether with or without regeneration – Selection 
System.

Key words: Clear-felling, coppice with standards, forest management, regeneration, 
shelterwood1

1  Freelancer Forester
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1. Introduction
Nepal has ample forests not only for catering the timber needs of its people but also for 
exporting, albeit there is a bit of shortage in fulfilling the demand of fuelwood. But for this to 
happen, forest management should be executed at a full swing, throughout Nepal as quickly 
as possible. The productivity of the forests at present is very poor; at the tune of 2.1 m3/ha/yr 
MAI in Terai and 2.3 m3/ha/yr MAI in Churia, there remain a large number of trees fallen and 
dead; large number of trees standing green but probably with negative growth (due to insect 
and fungal attack) because of plethora of matured and over matured trees. In many areas Sal, 
Sissoo and Khair forests, which are relished commercial species of Nepal, are being replaced by 
more mesophytic species, with large chunk of forests with almost no established regeneration 
below. It has not been possible to entice regeneration due to lack of forest management practices 
which otherwise would have opened the canopy for ground reaching light. Forest management 
practice is almost nil except for salvaging very less amount of dead and fallen wood as compared 
to the availability, or wherever practiced very intermittent; only a small fraction of the total 
available manageable forest area has been managed per year which renders other areas under no 
treatment. It could be termed too little too late.

At this backdrop, this paper proposes forest management in all the available area, increasing the 
productivity as well as encouraging regeneration of proper and desired species within a short 
span of 40 years adopting the best silvicultural systems. Silvicultural systems adoption comes 
as an aftermath of analysis and interpretation of all the available data of the forests and is a 
function of many variables, most important of which are: 1) Situational analysis of the forests,  
2) Objective of the management, 3) Available technology in vogue, 4) Silvicultural characteristics 
of the species to be managed (or forest type with its major species and its associates),  
5) Characteristics of the silvicultural system to be adopted, 6) Geographical situation, and  
7) Political economy and interaction of all these variables amongst and across. It is not a hit and 
trial method; but with the experience on adoption of certain system or the other, alterations and 
improvements to suit the local conditions could be made. With proper analysis of the data, one 
can easily arrive at which system to adopt in a particular forest type.

2. Situational Analysis 
This leads towards knowing how much, what, how, when and why. Most of the data are from 
government endorsed and recent data of Forest Resource Assessment (FRA).

2.1 Total Manageable Forest Area
Total manageable forest area of Terai and Churia is around one million ha. The collaborative 
and community forest areas have not been segregated from the total, since they should function 
as a sub-set of the total landscape and should manage according to what is the best option. 
They may enjoy the benefit sharing as usual. The forests of the protection area system have 
been excluded since the areas may not suit to the rigorous management treatments, though they 
supply forest products locally. This has been calculated excluding small areas of Chure like that 
of Bhojpur, Lalitpur, Tanahun etc. where due to small area, it is difficult to manage and areas 
above 31 degrees in Chure;, vulnerable areas, protected area on either side of rivers, brook etc. 
in both Chure and Terai ( Chure Master plan).
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Table 1. Total manageable forests available in Chure and Terai

Terai Forests 
outside PA (ha)

Manageable 
Terai Forests 

(ha) 

Chure Forests  
outside PA (ha) 

Manageable 
Chure areas (ha) 

Manageable chure and 
Terai Forests together 

(ha) 

321917 240150 1061275 791711 1031861 

2.2 Availability of Dead and Fallen Wood Volume 
A very large volume of wood seems to be lying either on the floor or remain as standing 
deadwood. This ‘non growing stock’ meets the fate of either pilferage, rotting, washed away 
by floods, gutted by forest fire and/or deterioration in the quality through the passage of time. 
Thus it is necessary to harvest it within a very short span. The soft-hardwoods normally known 
as ‘Kukath’ do not last long and have at the most durability of two years, then also with the 
deteriorated quality over time. 

Let’s examine the Terai Forests first:

Table 2. Available fallen and deadwood in Terai

Manageable Terai 
Forest (ha) 

Usable standing 
wood volume cft. 

Usable fallen 
wood volume 

cft 

Available Timber 
volume cft 

Available fuel 
wood volume cft 

240150.082 18893657.2 54139223.9 44550057.4 28482823.6

Here the calculation has been made as per the FRA data i.e. at 2.32 m3/ha in case of usable 
standing volume and at 6.39 m3/ha for fallen wood. This is the total usable wood volume 
available. All the wood is not used as timber thus as per the FRA statistics, the very sound and 
sound timber volume up to 6” top diameter (underbark) have been categorized as timber whereas 
all the volume available from that of cull trees and beyond 6” top diameter has been calculated 
as fuel wood. Since there was no data for 6” top diameter in FRA, it has been averaged from 
4”top diameter and 8” top diameter (since according to the forest regulation 1995, the wood 
which has below 1 and ½ ft. girth is only defined as fuelwood.) The ratio of timber and fuelwood 
calculated thus was found out to be 61:39.

For the Chure forests, the FRA data are used again and for the calculation of total wood available. 
The usable wood available in Chure is at the tune of 4.14 m3/ha in case of standing trees whereas 
for fallen wood it is 13.21 m3/ha. For timber and fuelwood ratio, similar logic has been applied. 
The ratio of timber and fuelwood was found out to be 57:43.

Table 3. Usable dead wood (timber and fuelwood) volume available in Chure

Manageable 
Chure Forest 

(ha) 

Usable  
standing wood 

volume cft. 

Usable fallen wood 
volume cft 

Available Timber 
volume cft 

Available fuelwood 
volume cft 

791711.15 115636675 368975961 276229203 208383434

The combination of Tables 2 and 3 show that total available dead and fallen timber volume is 
around 32 crore cft and at 300 NRs per cft, it is worth around NRs 1 Kharba. Available fuelwood 
is 23 crore cft. It is essential to harvest all dead and fallen trees within two years at the most. 
There is no point letting all the wood destroy itself. 
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There evolved one interesting hypothesis as to why forest management in Nepal could not 
be executed. The data shows the culprit could be the fallen and deadwood themselves. Many 
would say unsympathetic political system or the like but these dead and fallen trees are to blame 
equally. The FRA data shows that on an average of five years, the dead and fallen wood illegally 
extracted from Terai is at the tune of 5.97 m3/ha in five years (1.19 m3/ha/yr) whereas in Churia 
it is 0.44 m3/ha/yr.  On an average on per year basis, the Terai and Chure forests were illegally 
extracted about 1.76 crore cft. This almost catered the needs of the Chure and Terai people. It 
also shows why even with very scanty distribution system of forest products in Terai and Chure, 
there was not much hue and cry. It must be noted that private forests also played a great role in 
fulfilling the demand of Terai and churia. Average legal extraction by government at present is 
around four lakh cft/yr whereas it was almost around one million cft earlier. This could easily 
be extracted from the dead and fallen trees, which was sufficient to provide to urban centers 
like Kathmandu and Pokhara. Export has been banned for many years in Nepal. The hilly areas 
could easily get timber and fuelwood from community forests around, or they being either 
inaccessible or far off from the site of origin that were very costly and not affordable. Thus 
there was no compulsion to get more timber or no public pressure. Thus even green felling trees 
were banned. This is all because the dead and fallen trees could cater the needs of elites in the 
urban centers.

Table 4: Illegal extraction of wood from Terai and Chure

Terai  cft. Chure cft Total cft 

Av. Illegal extract per year Av. Illegal extract per year 

8276621 9395722 0.76 rore 

2.3 Growth Statistics of Sal Forests of Nepal
Let’s examine the growth statistics of Sal forests of Nepal. Till forty years, the growth is quite 
good and then onwards it slows drastically. It reaches 33.5 cm dbh at 40 years and for that to 
reach 41.6 cm, it takes another 40 years. Again to reach 49.8 cm dbh, it takes another 40 years. 
MAI also drastically reduced after 40 years. This suggests that with the application of proper 
technologies for utilization, one can harvest the trees in 40 years which provides the best return. 

Table 5: Growth statistics of Sal Forests of Nepal

Age Av. Dia. (DBH) cm. M.A.I. cmt/ha/yr 

22 15.2 10.21 

40 33.5 10.33 

45 36.6 5.57 

80 41.6 2.13 

120 49.8 5.87 

Adopted from Rautiainen 1999, in Nepal Sal Forest.
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2.4 Growing Stock
The growing stock (GS) of Nepal Terai forests is very low, even lower in case of Chure. Terai 
forests have an average of 167.42 m3/ha in case of Chure whereas it is around 155 m3/ha. If 
it is examined closely, there is much of discrepancy in the age class distribution and with the 
plethora of large sized timber with very low growth, the MAI is also very low (2.1 m3/ha/yr, in 
Terai).

2.4.1 Terai Forest GS: As per the diameter class, the volume is highly skewed, >50 cm diameter 
class forming more than 50% of the total volume of the GS. As shown in the growth statistics 
of Sal, it takes more than 120 years to reach >50 cm diameter. These over matured trees do not 
contribute to the healthy MAI. 

Table 6: Growing stock of Terai Forests by dia. class

Volume cubic meter/ha

Upto 20 cm dia class 20-50 cm dia class >50 cm dia class Total 

22.63 57.49 87.29 167.42 

2.4.2 Chure Growing Stock: It is skewed even in Chure more lopsided in case of over matured 
trees, even though it is not as much as that of Terai Forests. It has given rise to 2.3 m3/ha/yr of 
MAI as compared to that of 2.1 m3/ha/yr of MAI of Terai.  

Table 7: Growing stock of Chure forests by dia class.

Volume cubic meter/ha 

Upto 20 cm dia class 20-50 cm dia class >50 cm dia class Total 

27 71 57 155 

The composition of GS from Terai and Churia forests show that with proper manipulation, if 
one can bring the forests to compose more of the middle aged classes, one very easily could 
triple or quadruple the productivity, as the MAI of 40 years of Sal forests is around 10 m3/ha/yr 
as compared to that of current 2.1 m3/ha/yr of Terai forests and 2.3 m3/ha/yr of Chure forests.

2.5 Regeneration Status of the Forests
Regeneration of the forests is very important since, it gives the future crop. If there is not enough 
regeneration, it is important to encourage regeneration within a reasonable period. Another 
aspect is to look into the species composition; the prime species regeneration is a must. Even if 
there is enough regeneration but without proper species, it is not desirable. While looking into 
regeneration, it is imperative that the composition of the future regeneration should not deviate 
from the forest type it belongs to. For example, Sal forest type will, by definition have around 
60% basal area as Sal, to bring it more means catastrophic decision ecologically although it 
may seem profitable in short term. Similarly, lower than this is not acceptable economically 
as well. The future forest crop composition depends on the established regeneration, thus the 
regeneration also should be representative of the original forest type. Little bit of it could also 
be managed in subsequent thinning regimes, if the regeneration is enough. 
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2.5.1 Khair/Sissoo or Sissoo/Khair Forests
While examining the regeneration of the Terai forests, it is evident that in Khair/Sissoo or 
Sissoo/Khair forests, the established regeneration (sapling) is not enough. Sissoo saplings are 
to some extent acceptable but Khair are very less. Since, Khair sissoo are commercial species, 
it is important to retain this forest in Khair Sissoo itself, thus regeneration of other species 
including that of Shorea robusta does not matter much. It is easy for regeneration of both the 
species (Khair, Sissoo) to establsish if ecological conditions are well manipulated to suit their 
silvicultural characters.

2.5.2 Sal Forest 
Sal forest has enough regeneration to establish itself into future crop because the recalcitrant 
species amongst them is Sal, and Sal has enough regeneration (502 saplings) to occupy >60% 
of the basal area in the future crop. Other associates of Sal forest type can easily establish 
themselves from among large number of seedlings. Even if the species like Sapium insigne, 
Mallotus philippinensis are not counted (because they can neither be used as timber nor as 
fuelwood), with the opening up of canopy by the management practices, it is easier to encourage 
more Sal and its associates to establish. 

Sal Terai mixed hardwood forest type (Shorea robusta basal area between 30-60% of the total) 
has very little established regeneration although there is abundance of seedlings. For example-
Sal seedlings are 32403 but saplings are nil. This easily tells that the ecological conditions 
for regeneration to establish are not adequate. If it is examine what are the Sal regeneration 
requirements, there come three conditions: 1) Soil moisture should not be high, 2) Soil aeration 
should be enough, and 3) Overhead light should be prevalent.  In Nepal’s Sal area even if it 
is said Terai, it is mostly in Bhabar area with pebbles, thus soil aeration and soil moisture is 
optimal for regeneration to establish. The only problematic criterion is overhead light. The area 
is full with unwanted species covering the overhead light restricting Sal to establish. If ban on 
green felling is continued, there is a danger that Sal in this forest type could be totally wiped out, 
there will be no Sal trees in this important Forest type in the future.



PR
O

C
EE

D
IN

G
S

86

Proceedings of the First National Silviculture Workshop

Table 8 : Regeneration of Terai forests by Forest type

Seedlings and Saplings according to Forest types in Terai Forests

Scientific name

Forest type

KS/SK Sal STMH TMH

Saplings /ha. Seedlings /ha. Saplings 
/ha.

Seedlings 
/ha.

Saplings 
/ha.

Seedlings 
/ha.

Saplings 
/ha. Seedlings /ha.

Acacia catechu 80 279 52 10 0 0 39 218

Dalbergia sissoo 477 80 0 10 0 0 0 0

Diospyrus tomentosa 0 0 5 676 0 0 12 395

Mallotus philippensis  0 0 321 1721 0 25 415 2533

Sapium insigne 0 0 47 756 50 199 85 590

Shorea robusta 119 239 502 27544 0 32403 267 9831

Syzygium cumini 80 239 80 654 0 423 82 1446

Terminalia alata 0 0 92 975 199 920 102 849

Trewia nudiflora 40 0 7 351 50 274 95 939

Misc. sps 358 995 440 3986 1343 10295 711 6228

Total 1154 1832 1546 36683 1642 44539 1808 23029

2.5.3 Terai Mixed Hardwood Forest 
It may seem to have enough regeneration if only the total number of saplings is referred.  
But with 711 saplings of miscellaneous species which we are not confident how many are 
usable; 415 of Mallotus philippinensis and 85 Sapium insigne (both are not usable either as 
timber or as fuelwood), it also lacks enough established regeneration, although Sal could be 
around enough.

Thus in all these forest types silvicultural systems should be so chosen that it will give enough 
regeneration within a specific time span.



PR
O

C
EED

IN
G

S

87

Proceedings of the First National Silviculture Workshop

Table 9: Regeneration status of Chure according to different Forest types:

Regeneration Status according to Forest types in Chure

Scientific name

Forest type

SK/KS/ha. LMH/ha. Pr./ha. Sal/ha. TMH/ha.

Saplings Seedlings Sap. Seedl Sap Seedl Sap Seedl Sap Seedl

Acacia catechu 0 5173 0 0 0 0 26 98 1 105

Adina cordifolia  0 0 0 0 0 0 0 19 3 6

Anogeissus latifolius 199 928 0 335 0 0 11 75 27 462

Buchnania latifolia 0 0 18 109 0 0 44 981 13 408

Dalbergia latifolia 0 0 0 0 0 0 0 15 7 55

Dalbergia sissoo 0 0 0 0 0 0 1 10 0 3

Desmodium oojenense 0 0 36 181 0 0 14 109 9 200

Lagerstroemia parviflora 0 9 0 244 0 50 61 233 26 201

Mallotus philippinensis 0 0 9 109 0 0 46 324 78 422

Pinus roxburghii 0 0 27 371 75 323 11 37 0 0

Schima walichii 0 0 0 0 0 0 8 65 5 39

Shorea robusta 0 0 45 3753 0 75 422 24833 153 6986

Syzigium cumini 0 0 9 380 0 945 16 827 5 418

Terminalia alata 0 63 723 0 0 74 1101 51 867

Miscellaneous 1194 1923 488 3925 224 7634 492 4093 480 4405

Total 1393 8024 695 10130 299 9027 1226 32766 858 14577

While examining the regeneration of Sissoo/Khair forest type, saplings of these species are nil 
where as there are enough seedlings of Khair. If no treatment is done, this area is bound to be 
converted into forests with miscellaneous species. 

2.5.4 Lower Mixed Hardwood Forest 
Not enough established regeneration, even though the seedlings are adequate enough. Needs 
treatments that encourage seedlings establish themselves into saplings.

2.5.5 Pine Forest 
Preponderance of miscellaneous species seedlings but both seedlings and saplings of Pine itself 
very scanty. Saplings of any other species not well enough to establish itself into a forest crop. 
Pine establishes itself if given proper ecological condition, thus the ecological condition has to 
be corrected.

2.5.6 Sal Forest Type
Not enough established saplings although seedlings are in large numbers-Sal has quite a number 
of saplings and suggests that some areas could have enough number of saplings and some 
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areas with less (as this is national average), other associates of Sal are not unruly, thus there 
is possibility retaining this advance growth of Sal while prescribing appropriate silvicultural 
systems.

2.5.7 Terai Mixed Hardwood Forest Type
Not enough established regeneration to establish itself into forest crop of future although 
seedlings are enough- it suggests that the ecological conditions are not encouraging enough for 
the seedlings to be converted into saplings.

3. Forest Management
Once the situational analysis is done of all the forests available for management, it is the proper 
management that makes the whole system vibrant, productive, and sustainable with optimal 
output.

• It needs to be managed as quickly as possible and the time frame for whole Nepal Terai and 
Chure forest management, prescriptions have been provided as 40 years. First 40 years will 
be bringing all the forests under management regime and thus will be in transitional phase 
whereas after 40 years it will be regular.

• Management by objectives: Sustainable optimization of forest products like timber and 
fuelwood is the management objective in Terai, where as in Chure it is mainly for water 
recharge and soil erosion control along with production of timber and fuelwood.

• Marking plus saplings for future crop: Generally a tree marking for felling is done in Nepal 
whereas it has been prescribed to mark the plus saplings which make the future crops, so 
that the best would get chance and enhance productivity. It is necessary to mark more than 
needed at the outset so that few of them, which get damaged, are compensated easily. 

• Leave only 6” above ground while felling: The stumps left after harvesting are generally 
wastage and it is the best section of the whole tree, so if the wastage is reduced, more 
harvesting could be done.

2.1 Transitional phase (first 40 years)
2.1.1 For Over Matured Trees
Gradually reduce the harvestable diameter to bring it to 50 cm dbh in first 20 years. From the 
growth statistics of Sal forests, it is evident that to reach 50 cm dbh, it takes almost 120 years. 
Now, to keep the trees for >120 years is neither desirable ecologically nor economically as the 
older trees get weakened nor get infested by insect attack and fungal attack in the most cases. 
Similarly, there is very slow growth of the over matured trees and at the same time hamper 
regeneration thus their harvest at the earliest is a must. Harvesting all of them at a time is not 
possible and unsustainable as well, thus it has been prescribed to harvest in the first 20 years, 
every year reducing the harvestable diameter as it was done by Brandis in unmanaged Teak 
forests of Burma.  But it should be done according to the local inventory and not according to 
the national inventory
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Five felling series and four cutting cycles are prescribed for harvesting in 20 years, gradually 
reducing the harvestable dbh in each felling to get sustainable harvest each year.

3.1.2 For Matured Trees
Need to harvest matured trees above the age of 40 years (33.5 cm dbh) in the next 20 years. 
It takes another 40 years to reach from 33.5 cm dbh to 41.6 cm dbh (Table 5). At the same 
time the MAI gets reduced drastically, so to get maximum benefit from its growth pattern, 
it is necessary to harvest the matured trees in next 20 years here also gradually reducing the 
harvestable diameter to get a sustainable yield every year.

Five felling series and four cutting cycles, gradually reducing the harvestable diameter each 
time to cater sustainable harvest each year.

3.1.3 Harvesting of Other Trees 
It should be according to the silvicultural system adopted with 40 years rotation period in even 
aged management regime and with an ‘inverted J graph’ system in uneven forest management 
regime.

Forty annual coupes with almost equal harvesting volumes (area method with volume control) 
should be formed and harvested annually in even aged forest management systems. Whereas in 
uneven aged management equal volume yield per year with felling series and cutting cycles are 
prescribed as suited in the local conditions.

4. The Best Choice of Silvicultural Systems
Till now, we have analyzed the objective of the management, situational analysis and also 
examined the growth pattern of the forests over the years. If we examine the silvicultural 
characters of the main species in each forest type and the characteristics of the ‘to-be-prescribed’ 
silvicultural system, it is very easy to arrive at which system to adopt.  

4.1 Coppice with Standards
This system is applicable for gregarious species, strong light demanders, good coppicers and 
managed in even aged forest management:

Positive Characters: As it is managed in coppice systems, the ‘coppice vigour’ makes it very 
fast growing, thus can enhance the productivity by two to three times easily depending upon the 
initial productivity. As a coppice management, the rotation period is bound to be low, thus it is 
easier when there is technology, which can utilize the small timber and/or where there is more of 
fuelwood demand as in Nepal. The ‘standards’ can even provide the middle sized to large sized 
timber in addition to small sized at the same time, the regeneration originates from the standards 
set aside, thus will be of better quality. The advance growth could be utilized well.

Negative characters: Cannot be used when small sized timber and/or fuel wood is not in demand. 
Little complex than the clearfelling system, thus needs trained manpower.



PR
O

C
EE

D
IN

G
S

90

Proceedings of the First National Silviculture Workshop

4.2 Clear-felling System
This system is applicable for strong light demanders i.e. which have not reached the climatic 
climax but are on the way. Used for even aged forest management. 

Positives: Easy to apply, mother of all the even aged forest management and in the ideal condition 
of regeneration, growth and renewal, every even-aged management will try to converge into this 
system. 

Negatives: Not applicable when there is public pressure for encroachment after clearance or if 
regeneration establishment cannot be assured promptly. Cannot use in higher slopes.

4.3 Shelterwood System
This is also for species that are strong light demanders, used for even-aged forest management.

Positives: It is in between ‘clear felling’ and ‘selection system’, although it has more affinity 
towards clear felling system. It is generally applied in areas where establishing regeneration 
within a short span is doubtful or difficult, thus a certain time period is set aside for regeneration, 
thinking that the regeneration will be established within the period. Periodic blocks thus 
designed will still be thought to generate even-aged forests, and generally do not have 1/4th to 
1/5th of the total rotation period in each periodic block. The mother trees left for shelter could 
provide large sized timber and serve as seed producers thus ensuring better regeneration from 
the better mother trees selected. Could be applied in gently sloppy areas.

 Negatives: Little complex and costly. Generally it is not suitable when established regeneration 
is plentiful. 

4.4 Selection System
It is more suitable for shade bearers or shade demanders although light demanders in higher 
slopes can be resorted to this system. Better for areas where there is more soil erosion problem 
after harvest. It is applied for un-even forest management and has totally different methods 
from those of even-eged. It is not only harvesting large-sized timbers but should be resorted to 
‘inverted J’ type of graph and disproportionately represented age groups will be either cut or 
encouraged according to whether they hare more or less than the needed numbers.

Positives: Applicable to higher slopes where even-aged forest management is not possible, 
edaphically vulnerable areas where naked landscape is not desirable.

Negatives: Complex thus needs more skilled manpower, and also costly because the same area 
should be visited many times according to the cutting cycles.

5. Adoption of Different Silvicultural Systems
Depends mostly on objective of management, status of GS, regeneration status, demanded 
product, technology status, slope, silvicultural character of the species and characters of the 
silvicultural system to be adopted and so on.
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5.1 Terai Forests 
They are situated at 0-8 degree slopes, so main criteria will be establishment of regeneration for 
the future and optimization of sustainable production of forest goods and services. 

5.1.1 KS/SK Forests 
This type of forest has least number of seedlings and saplings, being pioneer species, this is   
expected. 

Silvicultural Characters of Khair and Sissoo: Pioneer species, Khair xerophytic, Fire hardy, 
Root system of Khair very tender but Sissoo very hardy, Strong light demander.

The pioneer species develop and alter the ecology such that more advanced species (in climax 
term) come up, but it is not suitable for their own regeneration.  

Prescriptions: These two are commercial species thus the government would like to continue 
grow these species thus ‘clear felling with artificial regeneration, supplemented by dibbling of 
Khair seeds’ is recommended. Khair root system being very tender, dibbling of seeds in situ is 
preferred whereas for Sissoo, the roots are very strong and generally stump cutting is resorted 
to. 

5.1.2 Sal Forests 
Established regeneration is almost sufficient for future crop .

Sal silvicultural characters: Strong coppicer, strong light demander, fire hardy, dying back 
phenomenon present, sub climax, grows very slow after 40 years.

Coppice with standards to be adopted wherever sufficient regeneration is present to take benefit 
of ‘advance growth’. 

Coppice with 40 years rotation.

Standards of two layers: 50 for 2*rotation years, 25 will be harvested in the next rotation to 
leave 25 trees of 3*rotation years.

Forty annual coupes recommended for each of it to be harvested per year.

5.1.3 Sal Terai Mixed Hardwood Forests (STMHF)
Regeneration status very poor, seedlings very high no saplings, because of low light at the floor.

Different variants of sheterwood system should be adopted to ascertain establishment of 
regeneration. 4 periodic block of 10 years each.

15 equally spaced mother trees for regeneration insurance, caution should be taken not to choose 
only Sal trees as mother trees, as it is STMHF type and it has 30-60% of its basal area only as 
Sal, preference should be given to retain the area as STMHF type itself. 

In this forest type, no saplings but a large number of seedlings show that there is extreme 
devoid of ecological condition suitable for Sal establishment. Three conditions needed for Sal 
regeneration to establish are soil aeration soil, moisture, and overhead light. The former two 
conditions are ok in these forests. That leaves only overhead light as the main hindrance.  If 
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urgently forest management is not done and green trees are not cut, Sal trees in these forests 
will be totally wiped out.

5.1.4 Terai Mixed Hardwood (TMH) Forests  
Although, little better in presence of saplings, it is not sufficient, may either resort to Coppice 
with standard as in Sal forest type, if the saplings are sufficient, or shelterwood system as in 
STMHF, according to as the local situation warranted since these are mostly associates of Sal, 
and have the same silvicultural characters.

5.2 Chure Forests
The main objective of Chure forest management is to recharge water and control soil erosion, 
and produce forest goods and services as long as they don’t hamper the main objective. 

Size of the trees, regeneration status and slope are the crucial factors.

5.2.1 SK/KS Forest
It grows in 256-627 meter asl with an average slope of 4.7 degrees.

Status: Sufficient seedlings of Khair but no saplings, totally devoid of Sisoo seedlings or 
saplings.

Since, this is important commercial type of forest, the government would like to retain this area 
as SK/KS itself. Clearfelling with natural regeneration, supplemented by artificial plantation 
of Sissoo is recommended. Khair seedlings can easily establish from the seedlings. There are 
enough seedlings, thus there is no need of extra dibbling or broadcasting the Khair seeds.

5.2.2 Sal Forest
It grows from 172m -1016m with an average slope of 13 degrees.

Status: Sal saplings although not sufficient, quite a few.

In 0-8.5 degrees: Coppice with standard where sufficient sapling exists, otherwise shelterwood 
system.

In 8.5- 19 degrees: Strip clear felling (along the contour in small strips) or shelterwood system

In >19 degrees: Selection system.

5.2.3 Tropical Mixed Hardwood Forest
It grows from 144m -1221m with an average slope of 18 degrees.

Status: Seedlings sufficient but not saplings.

Silvicultural Characters: Mostly coppicing species.

Prescriptions: To open up the canopy for the light to pass on to the floor.

Coppice with standards or shelterwood system till 19 degrees and above that selection system 
till 31 degrees. No harvesting above 31 degrees. 
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5.2.4 Lower Mixed Hardwood Forest (LMH)
It grows from 221m -1640m with an average slope of 22 degrees.

Status: Although sufficient seedlings, saplings insufficient.

Prescriptions: To open up the canopy for the light to pass on to the floor.

Silvicultural Characters: Mostly coppicing species.

Coppice with standards or shelterwood system till 19 degrees and above that selection system 
till 31 degrees. No harvesting above 31 degrees. 

5.3 Pine Forests
It grows from 1380m -1574m  asl with an average slope of 21 degrees. 

Status: Seedlings and saplings both insufficient for pine.

Silvicultural Characters: Pioneer species, light demander, non- coppicer (except for seedling 
coppice), fire hardy but at seedling stage- fire tender, xerophytic, no problem of establishment 
from seedling, micorrhiza .

Need to research why seedling are not establishing, could be fire, selection system with natural 
regeneration is recommended.

6. Output
The question may be arisen why all this trouble, but as seen from the calculation if properly 
managed, Nepal Terai and Chure forests can sustainably produce 10.54 crore cft of timber and 
7.66 crore cft of fuelwood without hampering the main objective, it is little more in both the 
products in transitional phase of first 40 years when all the forests of Churia and Terai will be 
brought into management regime. The productivity of the whole forests will increase by at least 
twice and there will be enough regeneration to form a better future forest crop.  It is far beyond 
the average demand in case of timber and could lead to an export as well. In case of fuelwood 
requirements, it is still short.

Table 10: Per year Forest products available in transitional phase

Timber (cft) Fuelwood (cft) 

14.30 crore 10.33 crore 

Table 11: Sustainable harvest (Each year) after 40 years:

Timber (cft) Fuelwood (cft) 

10.54 crore 7.66 crore 
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An Assessment of the Impact of 
Silviculture and Forest Management 

Regimes to Forest Cover Change in the 
Churia region during 1992 and 2014 

Bharat K Pokharel*, Dharam R Uprety, Rabin R Niraula and Pragyan R Pokhrel

Abstract
A study was conducted in the Churia Region in 2014 to assess the change in forest 
cover as an outcome of the performance of various forest management regimes and 
silvicultural practices. Geographic Information System (GIS) and Remote Sensing 
(RS) were used to compare the satellite imageries for the period of 1992 and 2014 
in order to analyze the state of forest cover change. The demarcation of community 
forest boundaries was conducted based on available boundary maps and transferred to 
google earth and GIS platform. Results show that overall forest cover in the Churia 
region has increased by 7,500 ha (1%) in 22 years, i.e. 1.35 million ha (76%) in 1992 
compared to 1.36 million ha (77%) in 2014. The rate of deforestation in Churia has 
been found reduced as compared to the national average. However, degradation of 
landscape is visible at riverbeds and cultivation lands close to the riverbeds. It is also 
found that the area of dense forest is increased by 42,000 ha whereas, the area covered 
by bushes and grassland is reduced from 39,000 ha. The study further shows that there 
is a decline in cultivated land by 20,000 ha. Comparing the forest cover change in 
community forests with that of other management regimes has shown that silvicultural 
practices in community forest areas have brought relatively better positive changes 
in the forest condition. It may be due to periodic silviculture operations carried out 
collectively by local communities. In the assessment, however, various elements of 
tenure rights and responsibilities of community, government and private forest and tree 
owners have been identified and key silvicultural practices adapted by these regimes 
have been highlighted as the drivers of positive or negative outcomes of forest cover 
change.  Since the rate of deforestation has decreased in Churia range, the drivers 
of the expansion of riverbeds seem to go beyond forestry regimes. Further study is 
required to assess the geological processes in the fragile topography of Churia region.

Keywords: Community forest, degradation, deforestation, forest cover change, 
silviculture

* Corresponding author: bharat.pokharel@helvetas.org
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1. Forest Regimes and Silvicultural Practices in Nepal
In Nepal, various forest regimes have been defined in the Nepal’s Forest Act 1993 (DoF/GoN, 
1993), and its amendment made in 2017. These include: State owned national forest and private 
forests. Under the state owned national forests there are various forest regimes based on who 
takes the responsibility of protecting and managing them. These regimes have evolved over 
time and their status and scale are also different. So it is the performance in terms of silvicultural 
practice and the impact on forest cover change (see below). 

1.1 State-owned National Forests
All forests other than private forest, regardless of the demarcation of their boundaries and 
including cultivated or uncultivated land, roads, ponds, lakes, rivers, streams and the single 
land that is surrounded by or in the vicinity of a forest.

•	 Government-managed forests: National forests managed by the government.
•	 Protected forests: National forests that the government has declared protected in 

consideration of their environmental, scientific and cultural importance.
•	 Community forests: National forests that have been entrusted to user groups for 

development, conservation and utilization in the interest of the community. The 
community forestry regime is the largest regime among various community based 
forest regimes. The performance of this regime is reported to be relatively better 
(Pokharel and Nurse, 2004) in terms of increased forest condition and products 
supply and environmental conditions at the local level (Pandit and Bevilacqua, 2011). 
Community forestry regime has provision of silvicultural practices in its operation 
plans, and has been practicing the same since last 25 years. 

•	 Leasehold forests: National forests that have been leased for specified purpose(s) 
to a legally defined institution, forest-based industry or community. This regime 
has contributed to increase livestock production and rehabilitation of degraded land 
(Bhattarai et al., 2005). 

•	 Religious forests: National forests that have been entrusted to any religious entity, 
group or community as specified in clause 35 of the Act.

1.2 Private Forests
The planted or protected forests on land that belongs to an individual as per the prevailing law.

Table 1: Forest regimes in Nepal (as of 2015).

SN Forest management regimes CFUGs
Number

Area
Hectare Households  Forest

1 Community forestry 18,961 17,98,917 23,92,828 33.00
2 Collaborative forestry 22 61,709 5,53,262 1.06
3 Leasehold forestry 7,419 42,835 75,021 0.73
4 Religious forest 36 2,056 3,600 0.01
5 Buffer zone community forestry 677 198,550 135,400 3.42
Total Community based forestry regime 27,115 21,04,067 31,60,111 38.22
6 Government managed forest - 3.25 million - 61.77
7 Privately managed trees and forests 2360 2,458 0.01
Total 100.00

Source: Department of Forests, 2015. Courtesy  FAO, 2016. 
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These forest regimes have adapted a range of forest management and silvicultural practices, as a 
result, their performance varies in terms of forest cover change and landscape restoration. Nepal’s 
Forest Cover Assessment Report 2014 estimates that overall there is 5% national increment in 
forests’ coverage in Nepal (DFRS, 2014). The contribution of various forest regimes to this 
increment is not known. Although methodology exists for the quantification of the contribution 
of forest regimes to forest cover change and forest landscapes (Miyamoto and Sano, 2008), the 
measurement of the performance of various forest regimes is still an under researched topic 
particularly quantifying the scale of improvement in forest species, composition diversity 
and density, soil conditions and hydrological behaviour and drivers of forest cover change in 
various forest regimes. This paper attempts to analyze the quantitative changes in forest cover 
of the largest two regimes mainly government managed forest and community forest by using 
geographic information system (GIS) and remote sensing (RS) technology and compares the 
outcome of management in community forests with other management regimes.

The current state of silviculture in Churia has largely been observed as selection system with 
protection oriented regime. Clear felling system in Sagarnath and Ratuwa Mai area are observed 
but not fully in Churia range, neither the Tangya system of Tamagadi fall fully in Churia range, 
therefore these patches of forests are not included in the study. 

2. Materials and Methods

2.1 Remote Sensing 
As Churia area extends from east to west, large set of data was required for the study. Landsat 
imageries with resolution 30 m were selected for the purpose of the study. Freely available 
Landsat imageries of 1991/1992 and 2013/2014 for the month November/December (see 
Figure 1) were downloaded from the http://earthexplorer.usgs.gov. Similarly, the topographic 
maps published between 1993 and 1998 at the scale of 1:25,000 by the Department of Survey, 
Government of Nepal (GoN) were used to verify and support the interpretation of Land cover/
Forest cover types from the imageries.

Figure 1. Map showing Satellite Image mosaic for Churia region.
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In addition, recent high resolution imageries covering the study area provided by the Google 
Earth were also used for the purpose of ground truthing of the interpreted land use and 
covers types from the imageries. Supervised classification procedure was used with essential 
calibrations to classify 7 classes of landcover in Arc GIS Environment, similar to previous 
studied conducted by (Niraula et al., 2013; Niraula and Maharjan, 2011). 

The rate of change in forest cover provides trend of change calculated for the study period. In 
this study, annual rate of change is calculated using formula provided by 

Rate of change (q) 

Where, 
A1 = Forest cover at time t1 (1992/1993 in this study)
A2= Forest cover at time t2 (2013/2014 in this study)

Table 2: Forest cover change definitions.

Forest Cover Change Definition
Improved forest Sparse forest in 1992 changed to Dense forest in 2014 & Bushes/grass in 1992 

changed to Sparse forest or dense forest in 2014
Degraded forest Dense forest in 1992 changed to Sparse forest or Bushes/Grass in 2014 & Sparse 

forest in 1992 changed to Bushes/Grass in 2014
Deforested area Dense forest or Sparse forest or Bushes/Grass in 1992 changed into non forest 

in 2014
New forest area Non forest in 1992 changed into Bushes/Grass or Sparse forest or Dense forest 

in 2014
Unchanged forest Dense or Sparse forest or Bushes/Grass in 1992 with no change
Unchanged non-forest Non forest with no change

2.2 Delineation of Community Forest Boundary 
Rapid mapping of community forest user groups (CFUGs) which were located in 36 districts 
with a part of Churia range was conducted for the study. Collaboration with local stakeholders 
enabled communication at district level to acquire boundary map including the information of 
community forests located in Churia hills of each districts. Then the information were delineated 
in Google Earth and finally imported to Arc GIS for community forestry boundary preparation. 
Out of 2400 CFUGs listed in Churia, 1,300 were digitized for this study.

2.3 Ground Truthing
Out of 36 districts, only 8 districts were selected for ground truthing. The selected districts 
were Udayapur, Bara, Dhanusa, Mahottari, Makwanpur, Saptari, Rautahat and Siraha. The 
silvicultural practices adopted by the community forests in these 8 districts were studied. 

3. Results and Discussion
3.1  Landcover Change in Churia
Land cover change in Churia area is an indicator of land use dynamics and the present study 
compares land cover change in Churia region during 1992 and 2014. The major classes studied 
are barren land, bushes/ grass, cultivated land, riverbed, sparse forest, dense forest and water 
bodies. 
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During 22 years of study period, it was observed that forest cover has been increased by 7,500 
ha, forest condition improved as dense forest area increased by 42,000 ha; area of bushes found 
decreased by 39,700 ha; barren land increased by 5,800 ha; sparse forest increased by 5,100 ha 
while cultivated land decreased by 20,000 ha, riverbed increased by 12,300 ha and water bodies 
decreased by 3,800 ha. 

Overall changes in forest as well as other topographic changes are captured in the comparison.

Table 3: Land cover change in the Churia during 1992 and 2014.

Land cover 1992 
(area in ha) % 2014 

(area in ha) % Rate of change 
(% per year)

Barren land 12,105.9 0.7 18,597.8 1.0 2.0

Bushes/Grass 1,53,846.7 8.7 1,10,364.4 6.2 -1.5

Cultivated land 3,46,818.0 19.5 3,27,734.6 18.4 -0.3

Dense forest 8,63,303.0 48.6 8,97,529.1 50.5 0.2

Riverbed 50,261.1 2.8 62,708.2 3.5 1.0

Sparse forest 3,32,355.8 18.7 3,47,284.1 19.5 0.2

Waterbodies 17,053.3 1.0 13,201.6 0.7 -1.2

Forest cover change analysis provides more detail of undergoing processes (see Table 1) on how 
dense forests, sparse forests, bushes/grasses and non-forest areas are changing in Churia area 
during 1992 to 2014. As land cover changes only provide the total area of any class, it rarely 
indicates where does the forest go? Or which land use replaced the forest? This is important to 
specify the problems and issues of land/forest cover changes in any landscape. Deforestation, 
degradation, improvement and new forest area generation are all captured in this analysis as 
represented below.

Figure 2. Forest cover change in the Churia region.

Numerous studies show that Churia region has significant deforestation and degradation 
processes ongoing, which is mainly attributed to inappropriate policy on forest tenure security 
of local communities, increasing human population pressure and highly vulnerable topography. 
This particular analysis nevertheless clearly shows that despite political chaos and uncertainty, 
Churia region has more area of forest improvement and the creation of new forest area than 
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Figure 3. Forest cover change inside CF (left) and outside CF (right) in the Churia region. 

 

 

Figure 4. Results of selected districts for ground truthing. 
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the area of deforestation and degradation, hence, there is overall a positive change. While, 
deforestation and degradation were observed by 4% and 6% respectively in the Churia during 
1992 to 2014, positive changes of forest improvement and increase in forest area nevertheless 
occurred by 9% and 5% respectively. Much of this deforestation is dominated in river valleys 
only. 

This study compares the forest cover change inside and outside of community forests (see Figure 
3) as an indicator of the role that tenure security has in management of forest. While positive 
and negative changes exist inside as well as outside community forests, the major contribution 
of community forests is observed in maintaining the forest as unchanged forest by 73%. In 
contrast, outside community forests, 5% deforestation is still a major concern in forest landscape 
management. While evaluating community forests contribution in forest management, despite 
the fact that communities are highly dependable on the resources of the community forestry, 7% 
degradation and 3% deforestation were balanced to some extent by 14% improved forest and 
3% new forest area (See Figure 5).

     

Figure 3. Forest cover change inside CF (left) and outside CF (right) in the Churia region.

The results of the 8 districts selected for ground truthing (Figure 4) showed a visible contrast 
between districts. The figure shows the percentage of the forest cover change and the percentage 
of Churia area among the districts. The graph shows the percentage of improved forest area, 
new forest area, unchanged forest area, unchanged non-forest area, degraded forest area and 
the deforested area. Makwanpur has the highest percentage of Churia area. It showed the least 
percentage of deforested area while showing the highest percentage of the new forest area. The 
overall new forest area in Makwanpur was the highest, whereas Siraha and Mahottari showed 
alarming rates of deforestation. Siraha however, showed better figures in new and improved 
forest area compared to Mahottari. The figure when looked only through the scope of the 
percentage change of forest cover change might show other districts with improved forest cover 
changes, but we must also account for the area of Churia forest present in those districts. The 
ground truthing further assessed the state of silviculture in those districts.
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Figure 5. The best performing districts: Makwanpur and Dang. 

 

 

Figure 6. Poor performing district: Mahottari. 
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Figure 3. Forest cover change inside CF (left) and outside CF (right) in the Churia region. 
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The study found out that the best performing districts were Makwanpur and Dang (Figure 5). 
Dang and Makwanpur outperformed the other districts. The percentage of Churia area of Dang 
is nearly 14%. The Figure above shows that the percentage of the new forest area and improved 
forest area is lower compared to Makwanpur but when we consider the percentage of Churia 
area covered by Dang, it is quite large, therefore improvement of forest area is found to be 
significantly large. 

Figure 4. Results of selected districts for ground truthing.

Figure 5. The best performing districts: Makwanpur and Dang.
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Figure 6. Poor performing district: Mahottari. 
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Figure 6. Poor performing district: Mahottari.

The poor performing districts were also analysed in the study. Although the percentage of 
deforested area in other districts such as Lalitpur and Dhankuta seems higher, their percentage 
of Churia area coverage is minimal. Thus, Mahottari with around 0.8% of Churia area was 
considered the poor performing district (Figure 6). It showed an alarming rate of deforestation 
with minimal improvement in forest area coverage.

3.2 Inadequate Silvicultural Practices led to Large Part of Forest Unchanged
Ground truthing revealed that there were various technical gaps in terms of silvicultural 
practices both in government managed and community forests. Annual Coupes for example, 
were not identified. The inability to demarcate the area under coupe resulted in irregular 
forest extraction. The thinning regimes were not defined either. Collectively, these two factors 
resulted in the ambiguity among the silvicultural operations to be carried out in the forest. 
Demarcation of annual coupes would have ensured that certain silvicultural operations such 
as weeding, cleaning, singling, thinning and final felling are carried out in specific areas of 
the forest. However the lack of such coupes and the failure in defining the thinning regimes 
brought irregularity in the silvicultural operations carried out in the forest. In an ideal condition, 
the thinning regimes should have been prescribed such that 50-70% of the trees in the coupe 
are removed in each 5-10 years before the final felling. The study discovered that lack of 
technical support, scarcity of an appropriate plan as well as funds for tending were the major 
factors for this inadequacy. This further resulted in old matured trees being for a prolonged 
period of time in the forest. This deprived the regeneration of new crops. The silvicultural 
operations such as weeding and cleanings were also found to be irregular. Forest inventory 
was carried out in the forest, but not adequate to identify the total biomass, non-timber forest 
product and scale of species diversity. The principle applied for the Annual Allowable Cut 
(AAC) of timber was not found logical. The conservative approach in determining the AAC 
has resulted in the overstocking of the forest. This has also resulted in the forest size being 
uneven. The foremost objective of forest management is to ensure sustained yield. It was also 
found that the shelterwood system practiced did not promote regeneration from a good mother. 
This resulted in the regeneration being weak. The thinning regimes on the other hand were not 
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designed to promote light demanding species. There existed inferior timber such as knotty and 
tapering trees which would have little or no timber value. These discrepancies found between 
provisions put down on papers and the actual ground practices showed the actual reason for the 
large percentage of unchanged forest recorded both in government managed and community 
forests. Inadequate silvicultural practices ultimately led to the large percentage of forest cover 
unchanged.

4. Conclusion
We conclude that Churia region has more area of forest improvement and there is 1% increase 
in forest area over the last 22 years. Improved area and the creation of new forest area are more 
than the area of deforestation and degradation. This is a very good news. The main finding 
is that forest cover in Churia region has increased by 7,500 ha, forest condition improved 
as dense forest area increased by 42,000 ha; area of bushes found decreased by 39,700 ha; 
barren land increased by 5,800 ha; sparse forest increased by 5,100 ha while cultivated land 
decreased by 20,000 ha, riverbed increased by 12,300 ha and water bodies decreased by 3,800 
ha. While positive and negative changes exist inside as well as outside community forests, 
local communities’ capacity to protect and maintain large portion of forest (73%) could be 
considered, from one angle, as a major contribution of community forests in Churia region 
which needs protection and conservation. However from another angle, 73% of unchanged 
forest inside community forests that compares with 76% unchanged forests outside community 
forests can be said is a big missed opportunity.

Lack of negotiation among actors’ understanding on how to promote silvicultural operations in 
both inside and outside community forests is the main constraint for not promoting silviculture. 
Government authority, local communities and private sector market agencies have different 
world views how forests should be managed. Silviculture agenda and the performance of forest 
regimes discussed earlier in this paper are the negotiated outcomes of the relationships among 
the three main actors namely government authority, local people and market forces. Silviculture 
practices are being shaped and influenced by these players. One does not seem to be convinced by 
others. It is found that government authority pushes for silvicultural practices to promote timber 
regime without considering people’s needs and aspirations.  Historically, it was the trees that were 
paramount and the local people and their organisations were not considered very important.  Forest 
was administered in a top-down, prescriptive and target-driven fashion. Likewise, local people who 
have used an indigenous system of forest management since long did not recognise silviculuture 
preached by strangers as a utilitarian instrument to enhance forest condition. Market forces on the 
other hand, saw forests for profit that the government authority and local people perceive this as 
over-exploitation of environmental resources for individual profit. This contradictory mixture of 
classical, populist and neo-liberal thinking led to mistrust among actors. In consequence, there was 
an inadequate application of silvicultural system in both government managed and community 
forests leading to a great share of forests unchanged, 73% insde community forests and 76% 
outside. This is a missed opportunity.  Foresters’ formal knowledge together with people’s local 
knowledge can be used jointly. Silvicultural principles drawn from forestry science and indigenous 
practices built from long experience to respond to the increased market force can be applied in 
partnership with private investors to  optimize the potential of the forest resources capacity to 
supply goods and services to the society by creating jobs and wealth. This is the only way forward.
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Managing High Altitude Forest: 
Silvicultural Needs and Values

Nav Raj Baral* and Dhruba Acharya

Abstract
High altitude areas are rich in forest, biodiversity, indigenous knowledge and practices 
of natural resource management. Government interventions to halt further degradation 
of the natural resources and transform these natural resources for the welfare of local 
people have always remained at minimal. Harsh climatic condition, inaccessibility, 
inadequate socio-political voices and other biophysical features of high altitude areas 
have caused for the less attention of the government. This paper discusses the existing 
status, issues, challenges and opportunities of managing high altitude forests from 
silviculture and sustainable forest management perspective. Various high altitude 
conducive and conservation friendly silviculture system to mitigate the prevailing 
constraints and problems of forest management and conservation have been discussed. 
Finally, several recommendations are made to expedite the management of high 
altitude forests and pasture resources. 

Keywords: Community forestry, high altitude, indigenous practices, pastoralism, 
silviculture

1.  Introduction
The high altitude1 areas with its unique features of difficult physical terrain, inaccessibility, 
peculiar sets of natural resources, and remarkable livelihoods and utilization patterns have made 
the management of high altitude forests more complex and extremely difficult (Baral, 1996; 
Messerschmidt and Rayamajhi, 1996; Acharya, 2003; Baral et al,, 2012). The high altitude area 
of Nepal covers about 43% of total land area (MSFP, 1988) with 37.46% of forests (including 
shrublands) and about 44% of total growing stock of Nepal (FRA/DFRS, 2015a). It also 
contains about 80% of total pasture land of Nepal.  The forests in these areas consist of mosaic 
of dozens of forest types unique in composition, structures and biodiversity (Stainton, 1972; 
TISC, 2002). These forests and pastures are the sources of livelihoods of millions of people 

1  High altitude areas encompass the area between northernmost part of Nepal generally between 2000 m to alpine pasture more than 
5000 m asl (Baral, 1996; FAO, 2010). The definition depends on the site-specific characteristics, while the terminologies often used 
in literature are: “High altitude”, “High Mountain”, “Highlands”, “Upperslopes”, “Lekh” (Acharya, 2003).  Generally, people from 
Middle Mountain call these areas Lekh, whereas the people from High Mountain call Kharka (temperate pasture) and also called 
Siddhi Kharka (summer pasture or the subalpine and alpine pasture) in the eastern and central region and Patans in Karanli region 
and west to it (Baral, 1996, 2005, 2015). 

*Corresponding author: baralnavraj1@gmail.com
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Figure 1. High

6 

h altitude areeas of Nepal ((above 2000 mm) (Baral et aal., 2012). 

living across the mountain areas, they are the reservoirs of water sources, and contains the 
biodiversity of tremendous national and international values (Acharya, 2003; Baral et al., 2012). 
The high altitude forests exhibit all possible combinations of plants and animal interactions 
demonstrating multitudes of different succession pathways with distinct forest structures and 
compositions generally known as forest types and forest ecosystems. A number of natural 
factors (physiography, geography and climate) and anthropogenic factors (land use system, 
resource use patterns, lifestyles of the local population) have contributed to create and maintain 
the present stand of climax vegetation. These natural and anthropogenic attributes have also 
played a part in the processes important for maintaining these forests types and ecosystems and 
provide appropriate habitats for varieties of birds and wild animals. 

The sustainable conservation and management of these forests, therefore, demands a better 
understanding of these natural processes and factors influencing the natural process such as 
environmental attributes, human interventions, resource use patterns and the life styles of the 
local population. Respecting the natural processes of vegetation formation and considering the 
societal and economic needs the art and science of forest development, known as silviculture, 
has been developed to produce a forest compositions and structures in a given area or region 
that can meet a wide varieties of management objectives. In this regard, this paper is based on 
the secondary information and the long experiences of the authors on the high altitude forest 
resources of Nepal. The paper has explored the unique features of high altitude forests and 
factors affecting the silvicultural systems in these forests, identified the issues and challenges, 
and suggested critical areas of interventions in order to harness the potentials of managing and 
conserving the forestry resources in the high altitude areas. 

Figure 1. High altitude areas of Nepal (above 2000 m) (Baral et al., 2012).
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2. Silviculture and High Altitude Forests
2.1 Silviculture
The root of silviculture lies on silvics, which is the science and art of controlling forest 
establishment and growth of forest crops to meet the needs of the forest owners (Baker, 1934; 
Smith, 1962; Smith et al., 1997). The concept of silviculture was originated in Europe during the 
Roman Empire and was developed and expanded across the world by various Colonial powers 
of the time. The intention in the beginning was to secure easy hunting and later to increase 
timber production and increase revenue. Now a days, silviculture is more holistic and is more 
about fulfilling various objectives such as sustaining wildlife habitat, maintaining hydrological 
processes, restoring ecosystems, conserving biodiversity, producing wood products, meeting 
the diverse needs of the forest depended people and community and improving their livelihoods 
(Toumey, 1928; Baker, 1934; Hawley, 1937; Smith, 1962; Nyland, 1996; Angelstam, 2010; 
Baral and Stern, 2010).

2.2 Silvicultural System
Silvicultural system is a planned program of treatments during the whole life of a stand designed 
to achieve specific stand structural objectives. This programme of treatments integrates specific 
harvesting, regeneration, and stand tending methods to achieve a predictable yield of benefits 
from the stand over time. The intent of silvicultutural system fundamentally is based on the theory 
of Ecology or Ecosystem conservation, and generally guided by two basic principles: Sustained 
supply of yields of goods and services from a stand without comprising their future availability 
and sustainability and the conservation of individual stand, trees and forest ecosystem to impart 
their goods and services. Conceptually, a unique silvicultural system is developed for each 
forest stand. Yet all silvicultural systems include three basic component treatments or functions: 
regeneration; stand tending; and harvesting (Nyland, 1996). 

A number of silvicultural systems have been developed and implemented in managing the 
forests. Their broad classifications are based on the nature of forests, and pattern of regeneration 
and methods of harvesting and removal of trees on the canopy. They are: clear feeling system, 
shelterwood system, selection system and coppice system.  Generally, clear felling system and 
shelterrwood systems are applied in even aged forest with one or two canopy strata, while 
selection system is applied in uneven forests having three or more canopy strata. Coppice 
system is generally applied in forests stand with trees having coppicing charatersitics. Of these 
various systems, the most appropriate and widely used silvicultural system in the temperate 
zone of the world is selection system. Selection system implies regenerating a forest stand and 
maintaining an uneven aged structure, by removing some tress in all size classes either singly, 
in small groups, or in steps. Based on the nature of removing trees  and manipulating forest 
structures, foresters have identified a total four types of selection system namely single tree 
selection system; group selection system, group selection with reserves; and overtopped trees 
of varying levels of vigour that have their crowns completely covered by the crowns of one or 
more neighbouring trees.  
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2.3 Silviculture for the 21st Century
The conventional silvicultural system that focuses merely at maximizing the revenue and income 
has become inappropriate for the changed social, economic, political and environmental context 
of the 21st century. The change in such context of the world in general and Nepal in particular, 
demands redefinition of the convention silvicultutral system that not only aim to increase 
economic benefits but also enhance social welfare and livelihoods improvement of the forest 
dependent people and maintain the forest dynamics and biodiversity values of the forests. The 
selection of silviculture system should be guided by the three attributes of ecology/environment, 
social factors and economic aspects (see Figure 2). Silviculture being the art and science of 
managing a forest, the science part of it is becoming successful in enhancing productivity and 
addressing the risks and uncertainties associated with the natural ecosystems while the art part 
it is constructing new norms and values that best address the social and economic aspects of 
forests.

Figure 2. Three important elements affecting silvicultural decisions.

Finns (1993) advocates for the silvicultural practices of the 21st century to be fundamentally 
guided by the following belief systems:
•	 Ecosystems are inherently stable if people would simply leave them alone.
•	 Diversity and stability are closely linked.
•	 Evolution has finely tuned ecosystems, with genotypes perfectly matched to their site of 

origin so all genetic diversity is important and should be preserved.
•	 Any manipulation of the forest results to the severe loss of diversity.  

•	 “Natural” is always the “best”.
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Of the various silvilculture systems in practice (as discussed earlier) the selection system and 
its various modifications suite the best in the unique social, economic and ecological features of 
the high altitude areas. Such silvicultural system must also: 

•	 Ensure the access and active participation of the local people to get fair and equitable share 
of benefits generated from forest resource management and conservation,

•	 Recognize indigenous people as the stewards and custodians of high altitude forests and 
biodiversity, respect their customary practices and ensure their rights,

•	 Recognize and respect the indigenous system of forest management of local people, 

•	 Support the livelihoods systems of the local people (agriculture and pastoralism) and 
diversifying livelihoods options and income sources; and 

•	 Harness the comparative advantages of biophysical features (natural landscape, forests, 
biodiversity and genetic resources (including medicinal and aromatic plants; MAPS/
non-timber forest products; NTFPS ) applying low intensive efforts to commercial wood 
production.

3. Factors Influencing Silvicultural System in High Altitude Areas
3.1 Forest and Biodiversity
High altitude areas are rich in vegetation, forests and biodiversity, and are reservoirs of enormous 
diverse genetic resources endemic to Nepal. Out of Nepal’s 5,160 recorded flowering plant 
species; 246 species are endemic to Nepal. Of 246 endemic plants, 131 are known to occur in 
sub-alpine and alpine areas. High altitude area rich in high value MAPS such as Bikh (Aconitum 
spp), Yarsa gumba (Ophiocordyceps sinensis), Jatamansi (Nardosstachys grandiflora) and 
Panchaunle (Dactylorhiza hatagirea) (TISC, 2002) and provide habitat for mammals such as 
Snow Leopard, Musk Deer  and Red Panda (DNPWC, 2015). Over 840 species of birds are 
known to occur in Nepal, of them 413 bird species are reported to occur above 3,000 m altitude 
(Inskipp, 1989). 

Of total identified 75 vegetation types, 118 ecosystems and 35 forest types (Stainton, 1972), 
55 vegetation types, 38 forest ecosystems and 30 forest types are found in high altitude areas 
(TISC, 2002). Forests in the high altitude areas can be broadly grouped into four broad types: 
montane/Himalayan moist temperate forest, Himalayan dry temperate forest, sub-alpine forest, 
and alpine scrub. These forests are mainly dominated by broadleaved species (45%) followed 
by Conifers (31%) and mixed species (24%) (FRA/DFRS, 2015a). 

Forests in the high altitude areas are climax forests and fall under the category of old growth 
forests, uneven aged mixed forests with distinct layers of canopy. And age gradation consisting 
of significant number of snag trees (habitat trees) and deadwood on the forest floor). The top 
canopy is covered by dominant species such as Oaks (mainly Kharsu) and Conifers (Tsuga, 
Bluepine Abies, Spruce, and Deodar etc.). The middle storey suppressed or growing young 
poles and trees of dominant and the understory or ground storey are covered with a variety 
of herbs such as Chiraito (Swertia spp), Satuwa (Paris polyphylla), Sugadhwal (Valeriana 
jatamansi) and shrubs  such as Lonicera spp, Cotoneaster spp, Barberies spp, Viburnum spp, 
Daphne spp and small trees of Angeri (Lyonia ovalifolia), Pahenle (Dodecadenia grandiflora), 
Kholme (Symplocos spp),  and Kharanes (Ilex spp) (TISC, 2002). 
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Of the various species Laligurans (Rhododendron arboretum) and its other varieties occurs in 
more than 42% area of high altitude, followed by Kharsu over 23%, Angeri (Lyonia ovalifolia) 
23%,  blue Pine 8.55% , Abies 9.4%, Hemlock 8.12%,  and Betula 6.62%. Regeneration of Betula 
and Acer spp is very low with less than 2%. Overall stocking/density of trees looks satisfactory 
(986 stems/ha) but the share of dominant or principle species having higher ecological and 
economic value is less than one third (300 trees/ha) (FRA/DFRS, 2015a).

3.2 Locality/Ecological Factors
Forests occurring in different localities and ecological regions differ significantly from each 
other in composition and density. Forests and species found in the eastern Himalayas differ 
significantly from those of Mid-western and Far-western Himalayas. They not only differ across 
the ecological region but also across the aspects of the same locality or place with similar 
elevation and slope. A number of topographical/geographical factors such as climate, topography, 
empathic (soil), in association with a number of natural or anthropogenic disturbances and 
lifestyles of the people surrounding the forests play simultaneously to shape the vegetation of a 
regions or locality. Local factors influencing forest vegetation can be classified into four major 
categories namely (i) Climatic factors; (ii) Topographic factors; (iii) Edaphic factors; and (iv) 
Biotic factors.

3.2.1 Climatic Factors
Climatic factors include rainfall/precipitation, temperature solar radiation, frost, wind, moisture, 
atmospheric humidity and evaporation. The climate, in the high altitude areas, ranges from 
warm temperate with mild wet summer, cool, and dry winters to cool temperate monsoon 
climate. High himal below the snow line have an alpine climate with cool summer and frosty 
winter. The High himal above the snowline has a tundra type “arctic” climate with perpetual 
snow and cold desert conditions. 

Precipitation varies across the regions from east to west ranging from 2,188 mm (Eastern 
region) to 1,054 mm (Mid-western region). Other trans-Himalayan areas such as Mustang and 
Dolpa  receive the lowest rainfall with 379 mm and 482 mm, respectively.

Temperature varies greatly ranging from 360C to -300C. The average annual maximum 
temperature is about 200C (ranging -120C to 360C) and the average annual minimum temperature 
is 7 0C (ranging from -80C to-300C).  The difference between monthly mean maximum and 
minimum temperatures on the south facing slope in Rara National Park ranges from 8.70C in 
July to 12.90C in January, while that on northern slope is from 7.6 0C in July to 6.60C in January. 
These data show that environmental conditions of the north-facing slope are milder than those 
of the southern slopes.

3.2.2 Geographical/Topographical Factors
The geographical factors (e.g., altitude, latitude, aspect and slope) have an important role in 
plant species distribution by their effects on the soil moisture and chemical characteristics. 
Altitude is one of the limiting and effective factors on plant species growth and dispersion. One 
of the common effects caused by altitude variation is the occurrence of different vegetative 
forms and forest types. Aspect effects on moisture contents of the slopes, variation in sunlight 
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and wind blow be effective on soil moisture, fertility and depth and thus on plants growth and 
dispersion. In addition, slope is another physiographic factor, which can be effective on the 
plants dispersal, diversity, richness and growth, mainly because of its effects on soil drainage 
and depth (Sharma et al., 2014; Bharali et al., 2012). 

The steep physical slope has made high altitude areas highly sensitive to glacier outburst and soil 
erosion, and thus, the management of forests is very complex and difficult. Generally, forests 
with maximum slope of 35% are considered suitable for intensive management (production 
of multiple products of multiple values). The FRA/DFRS (2015a) has identified 255,038 ha 
(13.26%) total areas of forest available for intensive management.

3.2.3 Edaphic Factors
General characteristics of soil such as soil types, soil characteristics, humus/organic matter, 
nutrients (nitrogen, phosphorus and potassium) and carbon contents have significant role in 
forest growth.  For an example, blue Pine occurs on mica schist and limestone while Deodar 
favors quartzite and fresh alluvium soil, Cupressus on limestone and so on. 

The geology of high altitude areas consists of granites, gneiss, schist, limestone and shale of 
different ages (MPFS, 1988) favouring different conifers and broad leaved species to develop 
and grow.  Less than 1% of the region has soil and climate suited to crop production (FRA/
DFRS, 2015a).  According to FRA/DFRS (2015a) soil of high altitude forests are mostly rich in 
organic matter; about 65% forests contain humus of different forms with thickness 10-30 cm. 
While humus is absent in 27% forests.  The overall average organic carbon stock in the 0-30 
cm topsoil is estimated to be 114.03 tonne/ha and ranges from 32 t/ha to 267 t/ha with median 
average 111 tonne/ha. High altitude areas forests have greater carbon pool than forests in the 
low altitudes. The total carbon stock is estimated to be 523.81 million tonnes (272.40 t/ha). Of 
the total carbon pool in the forest, tree component contributes 57.61%, contribution of litters 
and debris is 0.53% that of soil is 41.86% (FRA/DFRS, 2015a). 

Because of these climatic topographical and edaphic factors and also the biotic factors discussed 
below, the extent of distribution of various forest types excessively varies across the slopes, 
aspects and regions. The distribution of forest types is quite different on different exposures 
of slopes and aspects irrespective of the elevation. Oak forests including Banseth (Quercus 
lamellosa), Banjh (Quercus incana),  and  Laligurans (Rhododendron arboratum) are found up 
to 2,400 m on southern aspects but  the northern aspect is covered completely with different 
forests, temperate evergreen mixed broad leaved forests in which Lauraceous  species like Litsea, 
Neolitsea spp, Machilus spp, Dedecadenia spp occur along with Ilex spp, and Symplocus spp 
etc. Just above these forests, the Kharsu ascends to 3,800 m (sub-alpine zone). While Phalant 
(Quercus dilatata), though not as common to other Oak spp, occurs at 2,300 m-2,900 m forming 
pure stand on the southern slope and mixes with Abies spectabilis  (East to Kaligandaki) and 
Picea smithiana (West to Kaligandaki) on the north facing slope.

Above the temperate evergreen mixed broad-leaved forests Abies forest (Abies spectablis east 
of Kaligandaki and A. pindrow west to Kaligandaki) and Larix  (in the EDR and Langtang 
valley) and Picea smithiana  (West to Kaligandaki river) often mixed with Abies and Betula 
forests are seen at 3,800 m to 4,000 m and above the coniferous zone the alpine meadows 
occurs. Cedrus deodara forms pure stand mostly on the south facing slope and occurs mingled 
with Picea smithiana and Pinus wallichiana on the north-facing slope in Karnali region. Pure 
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stands of Cupressues and Junipers often mixed with Abies and Spruce in Karnali regions and 
different varieties of Rhododendron occur in the subalpine areas above 3,800 m and then alpine 
meadows occurs with sparse stands of alpine Juniper scrub (dhupi) and Rhododendron scrub 
(sunpati).

3.2.4 Biotic Factors
Some of the major biotic factors are forest grazing, fire, land use changes, forest fragmentation, 
drought and climate change. 

High altitude forests and pasturelands are used by transhumance pastoralist for grazing and are well 
regulated by local customary institutions in accordance with their century old indigenous system 
of forests and pastureland management. However, with the expansion of community forests and 
protected areas systems in their territory and ban on Tibetan pasture during the winter season, some 
visible degradation are seen on the Oak forests of lower temperate regions where winter pasture of 
transhumance and summer pasture of dryland farmers overlaps (Baral et al., 2012). 

Unlike forests in the other regions of the country high altitude forests are highly vulnerable to 
forest fire, as they are dominated by coniferous forests and huge quantity of dead wood, leaf 
litter, debris and highly inflammable biomass is deposited on and underneath the forest floor. As 
a result, high altitude forests receive a large number of fire crown of fire type incidences during 
dry season of the year destroying hectares of old growth forests.   The great fires escaped from 
Tibet in 1978, forest fire of 1991 and fire in 2009 made extensive damage to the forests and 
biodiversity (Baral et al., 2012). 

Forest fragmentation2 is quite common in high altitude areas as compared to other physiographic 
regions. The habitat fragmentation is considered to be the most serious threat to biological 
diversity. From management perspective, the DoF (2014) regards the forest patch of at least 
200 ha is generally suitable for intensive forest management. The average size of forests in 
high altitude is 27.24 ha ranging from 44.5 ha in high mountain and 9.85 ha in high himal. The 
high altitude areas consists of 24,745 patches of forests less than 2 ha, 10,893 patches between 
2-50 ha, 634 patches of 50-1000 ha. There are more than 100 patches of forests between 1,000-
50,000 ha and only 3 patches more than 50,000 ha (FRA/DFRS, 2015a).

3.3 Socio-economic and Institutional factors
3.3.1 Social and Economic Factors
Despite the difficult terrain, the high altitude areas are inhabited by a sizeable population nearly 
7% of total population of Nepal. Population are sparse and living in small communities widely 
dispersed across a vast, harsh terrain, and are either subsistence farmers or transhumance 
pastoralists (Baral, 1996). The diversity of ethnic groups and pastoralist groups in many high 
altitude areas is associated with a variety of different cultures, lifestyles and livelihood practices. 
People in each area or location are unique in the way they combine local environment in their 
livelihood.

Animal husbandry and agro-pastoralism are central to the economy of the high altitude 
people. Majority of people solely depend on pastoralism for their livelihood. Most of them 

2  Fragmentation, the breaking up of large patches of native vegetation into smaller and increasingly isolated patches, is a process as 
old as civilization i.e. human are the major causes of forest fragmentation (Kramer et al, 2008).
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are transhumance pastoralism. Dry land farmers (farmers who do not practice transhumance 
pastoralism) keep livestock (cows, buffalos and hill goats) while transhumance pastoralists keep 
herds of yak and its hybrid (Chauri and Yaks), sheep and mountain goat (Chyangra). Being 
food-deficit areas, sale of livestock, barter and trade, NTFPs, wild edible plants and seasonal 
migration are the evolved strategies of the mountain communities (FAO, 2010). 

High altitude people have maintained a unique relationship with the natural environment they 
live in. Nature and its relationship with the human are intrinsic in all the systems and institutions 
governing the functioning of a particular community. Natural resources are looked upon as 
living entities interacting with the human and animal population. Rural people, particularly the 
indigenous people have unique ethics towards the natural environment, which makes them “the 
protectors of the natural resources” or the “stewards of the natural ecosystems” (UNFCC, 2010; 
Baral, 2015).

3.3.2 Institutional Factors
It includes existing policy and legal framework, institutions and organizations including 
customary institutions involved in forest resource utilization and management.

All forests, shrubland and pasturelands in high altitude areas are under the jurisdictions of two 
public land management agencies: Department of Forests (DoF) and Department of National 
Parks and Wildlife Conservation (DNPWC). According to FRA/DFRS (2015a), the total area 
of forest in the high altitude areas is 19,22,909 ha of which 2,06,079 ha (69.96%) falls outside 
protected areas system and 30.04 % (5,77,578 ha) in various protected areas. Of total areas 
of protected areas, 23.8% is in core areas and 6.16% in the buffer zone. The protected areas 
comprise National Parks (NPs) and Wildlife Reserves, Buffer Zone (BZ), and Conservation 
Areas (CAs) with varied governance and institutional systems. The National Forests under 
the jurisdiction of DoF, Government Managed Forests (GMF), Community Forestry (CF) and 
Leasehold Forestry (LF) are the major forest regimes in the high altitude areas.  By July 2011, 
3,84,808 ha of forests areas (forests/shrublands including grassland and barren land) had been 
handed over to 4,910 Community Forests Users Groups (CFUGs) (DoF, 2012 cited in Baral et 
al., 2012). This is about 28% of total CFs of Nepal and 20.25 % of total national forest (forests 
and shrubland) of the high mountain region.  Similarly, there are 859 Leasehold Forest Users 
Groups with an area of 10,470 ha of degraded or barren forest land (LFLP/DoF, 2014).

The high altitude resources (land, forest and pasture) are subject of various customary resource 
tenure systems.  Such tenure systems consist of a set of rights in resources that are derived from 
customs or practices handed down from generation to generation. The rights to use forests and 
pasture resources mostly guided by the purpose of using the resources, resource availability 
and lifestyle of the dominant population. The rights are guarded by delimiting the forests/
grazing areas with well-defined rights of households to a particular forests/grazing area (Baral, 
2015). Baral (2015) has documented about three dozens of indigenous land, forest and pasture 
management (IFMP), that are still in practice at local level. Of these IFMP more than 80% are 
from high altitude areas. 

Although the high altitude areas are distinct with unique bio-physical, social, economic and 
institutional features,  not many policies and legal frameworks have recognised such uniqueness. 
The recent Forestry Sector Strategy 2016 of the MFSC has, however, stressed the need of a 
separate high altitude specific forest resource management model. 
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4. Issues, Challenges and Opportunities of High Altitude Forests Management
4.1 Issues and Challenges
The remoteness, sparse population and other unique characteristics have made the forests of 
high altitude areas least attention of the politicians and the government. Thus, high altitude 
areas have remained out of mainstream of national development framework. A number of issues 
and challenges exist to stride for the management of high altitude forest resources. 

4.1.1 Increasing Trend of Forest Degradation and Loss of Biodiversity

Forest degradation and loss of biodiversity3 are in increasing trend in the high altitude areas. The 
recent forest resource assessment (FRA) data (DFRS, 2015a) has shown an increase in forest 
cover in the high Mountain and high Himalaya, however the assessment didn’t focus in areas 
above 2,000 m but included areas ranging from 543 m to about 5,000 m covering many areas 
of CF of the middle mountain4. However, many site specific studies conducted by a number 
of researchers in the past (such as Hinrichsen et al., 1983; Jackson et al., 1998; Gerrard et al., 
2016) have reported excessive deforestation and forest degradation, and increase in shrublands 
and grasslands in the high altitude areas.  

Mixed and broad-leaved forests in the high altitude of Sindhupalchowk and Kavrepalanchowk 
had declined by about 54% and 65%, respectively, between 1978 and 1992, while shrubland 
increased by about 205% in Sindhupalchowk, and grassland by 85-214% over the same period 
(Messerschmidt and Rayamajhi, 1996). Baral et al. (2012) reported decrease in forest cover 
by 2.2% (@0.22%/year) and increase in shrubland and grassland by 21.8% (2.18%/year) and 
3.8% (@0.38% /year) in between 1991/92 and 2001/2002 in the high altitude areas from 2,000 
m to 5,000 m of 25 districts of Nepal. The similar pattern of increasing shrubland is reported 
in protected areas. Baral and Stern (2009) reported an increase in shrubland in Annapurna 
Conservation Area (ACA) by 1.78% and decrease in grass land by 1.48% from 1986 to 1996.  A 
more recent report however, reported decrease in forest, shrubland, grazing land but increase in 
settlement in Sagarmatha National Park (SNP).  Gerrrad et al. (2016) reported that in SNP, forest, 
shrubland, and grazing land decreased at an annual rate of 1.25, 0.39 and 13.24%, respectively,  
while  area under settlement increased by more than 250% (@8.17/year between 1992 and 2011. 
The forests in the lower temperate region mainly the Oak forests are highly degraded because 
of extreme grazing pressure as these areas fall into winter Yak/Chauri pastures overlapping with 
the summer water buffalo-common cattle pasture of upper Mid-hill farmers.  

With regards to the loss of biodiversity, the number of threatened species of birds has increased 
over time.  A total of 16 additional species are nationally threatened compared to 133 threatened 
species in 2004. The number of endangered species has increased from 32 to 38 in between 
2004 and 2010 (DNPWC, 2015).

3 Forest degradation here refers change in species composition and crown coverage by dominant tress species or forest with crown 
converge between 10-20% and conversion of forests into shrublands and grasslands. Loss of biodiversity refers to the loss of niche 
plant species such as Lekh Champ, Banseth, Bhojpatra, Lothsalla and Juniperas/Cupressus, and Larix etc, decrease in the productiv-
ity of MAPs/NTFPs and increase in the threatened species of wildlife and birds.

4 DFRS(2015a) has regarded High Mountain as elevation ranging from 543 m in the river valley floors to 4951 m elevation in 39 
districts. It has also included data and information of hill Sal forests into the High mountain region.    
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4.1.2 Community Forests Areas Beyond the Capacity of the Local People
The blanket approach of CF hand over in the high altitude areas without considering the 
indigenous practices of transhumance pastoralists and also beyond the capacity of the forests 
users has created several negative consequences. So is the case with formation of protection 
areas systems.  Many studies (such as Baral, 2000; Bhatta, 2002; Acharya, 2003; Baral et al,, 
2012: Baral, 2015) reported rising conflicts between transhumance herders and CFUGs and CA 
authorities. Similarly, the expansion of protection areas in the high altitude areas has barred 
many transhumance pastoralists and traditional users to practice their traditional use rights. 
The size of CF areas in many protection areas are too large beyond the capacity of beneficiary 
households.  A total of 26 CF with an average are of 14619.67/ha are in KCA. Similarly a total 
of 22,067.6 ha of forest have been handed over to 804 households (HHs) united in nine CFUGs 
with an average size of about 2,452 ha/CF (DNPWC, 2015; Baral et al., 2012).

4.1.3 Loss of Indigenous Knowledge and Practices of Forest Resources  
Management and Conservation
High altitude people are rich on indigenous knowledge and practices of forest and pasture 
management. The expansion of CF and Protected areas system in the high altitude areas without 
their free and prior consent, ban or restriction of enjoying their customary rights of access to 
uses resources and pasture or grazing  by both CF and protected area authorities and lack of 
recognition of rights of indigenous people and the forests and pasture management practices  
by existing forest sector policy and legislations most of the indigenous communities and local 
people have already abandoned their traditional life styles, some other have already been 
migrated from their territory and remaining are still struggling to survive. Thus, the vast wealth 
of knowledge of managing forests and pasture acquired and handed over from generation to 
generation is vanishing. Moreover, demonisation of youth to follow or adopt transhumance 
grazing system and their migration to urban and abroad in search of better life and income from 
the high altitude areas best illustrates the erosion of indigenous knowledge among indigenous 
communities of Nepal. 

4.1.4 Capacity of the Government to Manage the High Altitude Forests
The existing knowledge and capacity of the DoF is not adequate to address the issues and 
challenges of managing high altitude forests. The focus of the DoF has remained largely in the 
Mid-hills, Chure and the Terai.  So, the forests of high altitude areas are neglected in all policy, 
planning and programming. The existing knowledge and capacity of the DoF is not enough to 
deal with the environmental, technical and social uniqueness of the high altitude areas. 

4.1.5 Institutional Gap
The government institutions that are responsible for the high altitude resource management 
are basically absent from these areas. The DoF, DNPWC, and the Department of Livestock 
Services (DLS), who are responsible for the management of high altitude natural resources 
lacks enough service centres to cover all the high altitude areas. Most of the service centres of 
these government institutions are located far away from the high altitude areas, which makes 
them unable to provide any kind of institutional services. 
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4.1.6 Visitors Overload in Selected Protected Areas
Nepal receives more than a million tourists each year from all over the world out of which about 
35% of them visit various protected areas. Their favored destinations in high mountain region 
include ACA, SNP and Langtang National Park (LNP). ACA receives about 0.81 million of 
tourists followed by SNP and LNP with about 0.3 million. While a small fraction of total tourists 
(0.03 to 1.95%) visit remaining protected areas (DNPWC, 2016). To meet the demands of 
tourist in the protected areas the number of hotels and inns has been increased significantly, and 
use of timber and firewood has greatly increased. Stevens (2003) reported that in SNP the use 
of firewood has increased from 6-ton/hh/year  to 8 ton/hh/year and that of timber from 18 m3/
structure (inn) to 24 m3/inn  between 1979 and 2002. As a result, over harvesting of wood has 
occurred in the periphery of national parks and also in the nearby districts. This has caused the 
forests in many locations are heavily thinned and degraded. Species composition of many forest 
types is changed. The Juniper forest and shrub in the sub-alpine and alpine areas are heavily 
degraded from many places to meet the requirements of timber and firewood of the inns/hotels 
and herders, labour of trekking and expedition groups (Hinrichsen et al.,1983).

4.1.7 Haphazard and Unregulated Harvesting and Trade of MAPs/NTFPs
High altitude areas are rich in many NTFPs, mainly MAPs. More than 100 species are annually 
traded (DoF, 2015) and number of potential species identified for the essential oils extraction 
are 200 (Shrestha and Poudel, 1996). Many of these species are available in high altitude areas. 
However, the production of NTFPs is in decreasing trend as a result of degradation of forests, 
unregulated and untimely harvesting. Until 1990s more than 160 species of MAPS/NTFPs 
used to be in trade (Edward, 1996) and total quantity of annual trade was 10,000-15,000 MT. 
However, the volume of annual trade and number of species has been drastically reduced from 
4,800 MT in 2003/04 to 3,100 MT in 2013/14 (DoF, 2015). In addition, the number of species 
in trade has been reduced from 154 to 53 over the same period (Baral, 2015).

4.1.8 Fragmentation of Forests/habitats due to Infrastructure Development
Many forests in the high altitude areas are fragmented due to many infrastructure constructions 
such as hydropower, transmission line, and highways. A total of 11,082 km of roads passes 
through high altitude (Baral et al., 2012) and the East-west mountain highway, which also 
passes through high altitude areas, is under construction. A number of hydropower projects are 
under construction or proposed in and around the protected areas. All these constructions are 
creating habitat fragmentation and ecosystem disturbances. 

4.1.9 Lack of Research and Development
There is a knowledge gap in many aspects of natural resources in the high altitude areas. Very 
few researches are carried out in the high altitude areas. As a result, the policy and programmatic 
decisions for high altitude areas are based on the research and knowledge developed at other 
mountain areas not particularly of high altitude areas.  
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4.2 Opportunities and Way Forward in Managing High Altitude Forests
Several options and opportunities exist to bring forests under the overall framework of 
silviculture systems and sustainable forest management and biodiversity conservation. They 
are:

4.2.1 Enabling Policy Environment and Functional Customary Institutions of 
Indigenous Knowledge and Practices of Forest and Pasture Management (IFPM)
The unique biophysical and socioeconomic features are recognized by the Forest Policy 2015 
and Forestry Sector Strategy 2016.  The Forestry Sector Strategy has even stressed for a need 
of a separate forest management strategy and institutional arrangement in the high altitude 
areas. Similarly, the Rangeland Policy 2012 and Agriculture Development Strategy 2014 have 
emphasised for decentralised and community based forest and pasture management. 

There are a number of functional customary institutions that are still practicing their indigenous 
system of pasture and forest management. The proposed REDD+ strategy has provisioned for 
the sustainable management of forests respecting and recognising the indigenous knowledge 
and practices of indigenous communities and local people. All these policy documents have 
created an enabling environment for the sustainable management of high altitude forests and 
pasture resources.

4.2.2 Intensive Management of Accessible Production Forests
FRA/DFRS has identified potential areas of production forests located below 20° slope. However, 
these areas of forest need further validation and delineation through participatory process of 
land use planning. This makes about 0.19 million ha suitable for intensive management. Rest of 
forests are either inaccessible, difficult terrain or are with the protected area system. Sustainable 
management of these forests would produce 20.67 million cft of wood worth NRs. 4,133 million 
annually.  In addition 12,000 full time job will be created and total direct income would be NRs. 
3100 million (Table 1).

Production of wood from the intensive management would meet the growing wood demand of 
new market centres, towns and tourist centres of high altitude areas and the demands of other 
urban areas. 

Table 1. A tentative estimate of direct wood supply from high altitude forests (Based on 
FRA/DFRS,  2015a).

Area of forest suitable for Mgt (forest in <20 degree slope)  million ha 0.26

Area of forest outside NPs available for intensive management million ha 0.19

Stem volume/ha m3 232

MAI/ ha (taking safe side)  m3 3

Total annual wood (0.19 million ha)  m3 0.57

Total Standing dead trees (29.91/ha)  million no 7.66

Standing dead trees outside PA (NP) 76% of total dead trees no.) million 5.82

Retaining 35% of total DD as habitat trees (no) million 2.04
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Available DT at 25% removal rate (no)  million 0.51

Total annual dead wood (@0.031m3/tree)  0.02
Grand total of annual wood supply (standing trees and dead trees outside PA 
from forest lands A  (0.19 million ha)  million m3 0.59

 million cft 20.67

Total revenue @100/cft million Rs 3099.97

Total revenue @200/cft million Rs 4133.30

Annual Income to local labour (harvesting) @150/cft million Rs 3099.97

No of person days/year@ Rs 700/person person million 4.43

Yearly full time employment person  12132.97

4.2.3 Restoration of Degraded Forests /Fire Burnt Areas through Co-management 
of NTFPs and Forests 
In most areas of high altitude, biophysical and socio-economic features do not allow for intensive 
forest management but a low intensive forest management that meets the overall objectives of 
transhumance pastoralists, local livelihoods and conservation needs. There is severe shortage of 
forage/fodder for transhumant herders during the winter season. Such shortage can be managed 
by improving the management of Oak forest and by also improving the degraded forests and fire 
burnt areas. In these areas, either natural regeneration needs to be promoted or co-management 
with NTFPs and forage production need to be initiated. Although majority of fire burnt areas 
fall in the zone of conifers, where regeneration of Abies and Tsuga is satisfactory enough, these 
area, however, needs simple protection from illicit cutting and from forest fire. Co-management 
with either NTFPs or forage production can be initiated in areas where regeneration is absent. 

In the forests of temperate regions, there exists small gaps and openings scattered all over 
the areas, which are highly degraded due to grazing pressure. But these areas are conducive 
to a number of NTFP such as Lokta (Daphne spp), Majhitho (Rubus spp) and Allo/nettle 
(Girardinia diversifolia). These species can also be easily introduced in Oak forests managed 
under various selection systems. Moreover, wide gaps and openings in other forest types (mixed 
uneven evergreen forests, mixed conifer broad-leaved forests and in confer forests) can also be 
managed with MAPs such as Chiraito, Sugandhwal in addition to Lokta, Majhitho and Allo. 
The most appropriate species of NTFPs/MAPs and pasture species for co-management for each 
type of forests needs to be identified in close consultation with the transhumance pastoralists 
considering the extent of grazing intensity. 

4.2.4 Intensive Management of NTFPs/MAPs
High altitude areas are the storehouse of many high valued and low volume NTFPs and MAPs. 
Yarsagumba (Ophiocordyceps sinensis), a very high valued herb, is found in large amount in the 
high altitude pasture.  Nepal is the second exporter of Yarsagumba after China and world market 
of Yarsagumba varies between US$ 5 billion to 11 billion/year (The Himalayan Times, 2016). 
According to FAHN (2015), Nepal exported a total of NRs. 363.47 million worth of Allo goods 
and handmade Nepali in the fiscal year 2014/15. There are ample opportunities and conducive 
environment in high altitude area to manage and improve the production of MAPs/NTFPs and 
export to international market. 
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4.2.5 Management of Oak Forests.
Oaks forests is one of the livelihood base of high altitude communities, particularly the 
transhumance grazers. Kharsu (Quercus semicarpifolia) forage is one of their basic feeds for 
livestock. The status of Oak forests in the high altitude areas varies in quality and distribution.  
Some Oak forests are over-matured and heavily degraded. While others are middle-aged, 
young and immature relatively in better condition.  Oak trees are also scattered throughout the 
temperate regions. 

In order to manage Oak forests, they can be grouped into four categories based on their quality, 
maturity and density. The general features and management prescription for each category is 
given in Table 2.

Table 2. Category of Oak Forests/trees their general features and management intervention.

Category General features Management intervention

Over matured Forests dominated mostly by over-matured, 
malformed, unproductive, and heavily lopped 
look like an electric pole.

Phased or groups selection coppicing. Opening 
of small areas, closure for grazing and fire 
protection to allow for coppicing. Open areas 
can be regenerated through dibbling or broad 
casting of seeds or by introducing improved 
varieties of grasses after adequate soil work. 

Matured Forests dominated by mature trees having 
moderately good crown foliage, productive 
and lopping regulated by local communities. 
Natural regeneration very poor.

Improvement on lopping technique and 
regulation systems. Cultivation of forage or 
NTFPs in open areas.

Immature Young and pole sized trees mostly dominated by 
gurans and angeri, a few scattered over-matured 
and matured trees, and lopping regulated by 
local communities. Natural regeneration fair.

Weeding and cleaning of under growth, 
coppicing of badly pollarded, stunt saplings, 
poles, or malformed and diseased trees. 

Trees in other 
forests

Isolated of groups of over matured to young pole 
sized trees scattered all over temperate forests. 
Regeneration absent except in inaccessible 
areas and no lopping regulations exists. 

As per the condition of tress apply the same 
treatment as discussed in the above three 
categories

4.2.6 Accruing the Co-benefits of REDD+
High altitude forests contain biodiversity of immense ecological goods and services and with 
significant international values. The carbon pool is higher in high altitude forests than the forests 
in the low altitudes. The total carbon stock is estimated to be 523.81 million tonnes i.e. about 
45% of total carbon stock in forest of the (1157.37 million tonnes) country (FRA/DFRS, 2015a, 
2015b).  This makes high altitude forests in position to accrue increased co-benefits of REDD+.  

5. Conclusion and Recommendations
High altitude areas are rich in indigenous knowledge and practices of natural resource 
management and a number of customary institutions are active in the management of forests 
and pasture resources.  High altitude areas are rich in forest resources as it contains about one 
third of total forest area of Nepal with more than 80% of total forests types.  These forests are 
the home of majority of endemic plants and the habitat of a number of threatened wildlife and 
birds. 
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Despite of a huge potential of managing forests and pastures and enhancing economic and 
environmental benefit, not much benefit has been reaped. The harsh climatic condition, 
inaccessibility, less attention of the government and inadequate socio-political voices are some 
of the main causes for the absence of management. As a result, the forest and pasture areas are 
degrading at an alarming rate.  Expansion of blanket approach of CF and expansion of protected 
area systems without considering the unique features and socio-economic context of the high 
altitude areas have adversely affected the century’s old indigenous system of forests and pasture 
management causing several socio-cultural and ecological consequences. 

The issues, challenges and opportunities of managing high altitude forests demand multi-
disciplinary solutions and integrated resource management methods suited specifically to these 
locations. Hence, various community friendly silviculture systems should be identified using 
best possible technical knowledge and the indigenous knowledge and practices of transhumant 
pastoralists and local people. An improved management of high altitude forests and pasture 
resources will not only improve the biodiversity and forest quality but will also bring ample of 
opportunities of local employment and income sources for improving the livelihood of local 
people and reduce out migration of youth.  

In order to better manage the forests and pasture resources of the high altitude areas, the 
following recommendations are made:

•	 Develop separate “Integrated High Altitude Forest Resources” and “Community based 
forest Resources management and conservation” models as suggested by the Forestry 
Sector Strategy and implement,

•	 Recognise the rights of transhumant pastoralists to access over their ancestral pasture 
areas as bonafide users and make a special provision of it on the existing forest acts and 
regulations,

•	 Conduct inventory and documentation of customary forest and pasture management 
practices and customary institutions,

•	 Develop simple sivicultural systems for forest types of high altitude areas considering the 
indigenous practices of management, 

•	 Identify, strengthen and capacitate community-based institutional arrangements and other 
relevant stakeholders,

•	 Enhance the awareness, knowledge and capacity of the forestry staff in managing the high 
altitude forests and pasture,

•	 Promote research, development and technological innovation covering ecological aspects 
of forestry and forest product harvesting and processing.
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Scientific Forest Management: 
Experience of  Kaski District, Nepal

Kedar Baral1*, Kalidash Subedi2 and Keshav Ghimire3

Abstract
Scientific Forest Management (SFM) plan of Takanja community forestry (CF), Kaski 
district was prepared to achieve the sustainability in forest management and ensuring 
sustained yield of forest products. Sal was dominant species in CF so, rotation age 
and regeneration period were fixed 100 and 10 years, respectively. Based on irregular 
shelterwood system, whole area was divided into 10 Periodic blocks (PBs). PB I was 
further divided into 10 annual coupes. All trees in PB I were tagged, marked and GPS 
coordinates of the trees were also recorded. As mother tree 20-25/ha were prescribed to 
retain in each coupe, while other trees were listed as felling trees except advance growth.

In the first year of implementation, regeneration felling was carried out in annual coupe 
(C1) of 1.91 ha of area. From the sale of forest products in first year community forest 
user group (CFUG) earned net benefit of NRs. 2,446,727. On the other hand, vigorous 
growth of Sal regeneration has achieved after one year in felling area indicating the 
success of the intervention.

From this experience, some inferences were drawn for better implementation of SFM 
in mid hills in future, which are: conduction of more empowerment and capacity 
enhancement activities to district forest office staffs and CFUG, application of selection 
cum shelter wood system in mid hills due to the perspective of biodiversity conservation 
and high soil erosion sensitiveness and incorporation of non-timber forest products 
cultivation and wildlife conservation activities as well in management plan.

Keywords: Management plan, mother tree, regeneration felling, scientific forest 
management, shelterwood system

1  District Forest Officer, District Forest Office, Kaski, Pokhara, Nepal
2  President, Federation of Community Forest User Groups (FECOFUN) Kaski Chapter, Nepal
3  Freelancer forester 
* Corresponding author: kedarbaral5@gmail.com
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1. Introduction
Sustainable forest management is environmentally appropriate, socially beneficial, and 
economically viable forests management for present and future generations (Prakash, 1989). 
Scientific Forest Management (SFM) is a tool to achieve the sustainability in forest management 
which ensures regular yield in sustained basis by using different tools of forestry science. It is 
based on appropriate silvicultural system and combines the scientific and traditional knowledge 
of forest management. The SFM concept was initially focused on ‘sustainable timber production 
and meeting economic objectives’. However, the scope has now broadened to include aspects of 
social, cultural, and environmental values (FAO, 2016). 

The terms ‘scientific forest management’ and ‘sustainable forest management’ have been used and 
understood interchangeably in the global forestry scenario in recent decades linking management 
activities to principles of sustainable development and focusing on the balance between three 
major pillars: ecological, economic, and socio-cultural (Jayasawal and Bishwokarma, 2016). 
In the Nepalese context, SFM is perceived as a potential option for improving depleting forest 
quality and productivity, and for harnessing the true economic potential of the forest resources 
(MSFP, 2015).

In the history of the Nepalese forestry sector, different periods have witnessed different 
practices of forest management. Initially forest policies were more centralized on protection 
oriented system. Realizing the repeated failures of state controlled forest management, the 
master plan for forestry sector (MPFS) published in 1989 for the first time acknowledged the 
important role of local communities, and directed the Government of Nepal (GoN) to initiate 
and expand community based forest management (CBFM). After restoration of democracy in 
1990, there was shift of paradigm in forest policies and practices of Nepal from state centred to 
community based approach. The CBFM, especially the community forests (CFs), became the 
priority programme in the forestry sector after enacting of the Forest Act in 1993, and the Forest 
Regulations in 1995 (Jayasawal and Bishwokarma, 2016). 

From 1991 to 1995 Operational Forest Management Plans (OFMPs) of Bara, Parsa, Rautahat 
and Makawanpur district were prepared based on SFM principle, with the support of Finland 
government. However, these plans were not implemented due to debate on then government, 
regarding whether to allow to fell the green trees or not. Forestry Sector Policy 2000 has 
paved the way for joint management of block forests in Terai and Siwalik in collaboration of 
central government, local government and local forest users and established a benefit sharing 
mechanism in between these stakeholders. Based on this policy, Biodiversity Sector Programme 
– Terai and Siwalik (BISEP-ST) run in the support of Netherland government from 2003 to 
2013 in 8 districts of Nepal had piloted SFM in Bara, Parsa and Rautahat districts of Nepal. 
Now SFM has been implemented in 67 CFs and 26 Collaborative Forests mostly in Terai/
Siwalik and few in midhill region. Takanja CF of Kaski district is one of the prominent example 
of SFM in midhills. Community Forest User Groups (CFUGs) at mid hills are now keenly 
interested to implement SFM in their CFs and Department of Forest (DoF) is also planning to 
expand SFM in mid hills in coming years. So, this study was carried out to share the experiences 
of SFM in mid hills since it was probably the first such intervention in this physiographic region 
and assess the impact of this intervention mainly on growth of regeneration of preferred species. 
Learning of this intervention is expected to be helpful to replicate SFM in other district of 
similar physiographic region of Nepal.  
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2. Materials and Methods
2.1 Study Area 
2.1.1 Takanja CF
Takanja CF lies in Siddha Village Development Committee (VDC) of Kaski district. Area of 
this CF is 191 ha and 145 households are the members of this CFUG. CF was handed over to 
the local communities by District Forest Office (DFO) Kaski in 2003/07/15, for 10 years and 
Operational Plan (OP) was renewed for next 10 years in 2015/05/01. Sal (Shorea robusta), 
Chilaune (Schima wallichi), Katus (Castanopsis indica), Jamun (Syzigium cumini) etc. are 
major tree species in this CF. 

Figure 1. Map of study area.

2.1.2 Enabling Environment
SFM was totally new concept for Takanja CFUG at the beginning. They used to collect only 
the dead, dried and decayed trees from the CF. So, for creating the favorable environment to 
implement SFM, pre-consultation meetings, orientation on SFM, tole meetings, post consultation 
meeting with stakeholders were conducted. 
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2.1.3 Sustainable Forest Management Plan Preparation
SFM plan of CF was prepared for the fiscal year 2014/15 to 2024/25 based on irregular 
shelterwood system (SWS). Sal was dominant species in CF so rotation age and regeneration 
period were fixed 100 and 10 years respectively. Whole area was divided into 10 Periodic blocks 
(PBs).  Regeneration felling was prescribed in PB I, preparatory felling was recommended in 
PB II and in all remaining PBs thinning was prescribed. Following procedure and methods were 
followed while preparing operational plan.

Household survey: Household survey was carried out to find out the socio-economic condition 
of CFUG members and demand and supply condition of different forest products.

Survey and block division: Boundary 
survey and block division was done with 
the help of GPS (Global Positioning 
System) and map was prepared with the 
help of ArcGis 10.3.1 software. 

Inventory: Stratified systematic 
sampling was carried out with a 
sampling intensity of 1.0% for the 
estimation of the seedling, sapling, pole 
and tree status in the forest. Forty-nine 
composite circular sample plots were 
taken, the sample plot size for tree, pole, 
sapling and seedling were 500, 100, 25 
and 10 m2, respectively.

Inventory data analysis and 
management prescription:  The 
inventory data were analysed and the PB 
I having the low regeneration condition 
and over matured tree was selected as the regeneration feeling block. Similarly, PB II having 
the second highest matured tree with the low status of regeneration was selected as the pre-
preparatory feeling block. Remaining 8 PBs were taken as the thinning management blocks.

Annual coupes in PB I: PB I was further divided into 10 annual coupes (C1 to C10) of 1.91 
ha area each. Regeneration felling was prescribed in one annual coupe each year starting from 
C1 in first year. 

Stem mapping: Diameter at breast height (DBH) and height, of all tree and pole were measured 
in annual coupes (>30cm dbh). Similarly, quality and class of trees and poles were also assessed. 
Coordinates of these trees and poles were also recorded with the help of GPS. Further, stems 
having better height, class and quality were selected as mother trees while others were taken as 
trees to be felled except advance growth. Field visits were also done to verify the mother tree 
and they were again assessed to maintain species composition and similar spatial distribution 
with ArcGIS.

Management plan preparation and approval: Ten years of OP was prepared with the help of 
consulting team. Plan was prepared in the NRs. 400,000 financial support of WWF/Hariyo Ban 
Program and it was approved from DFO Kaski in 2015/07/15.

Figure 2. Block division in CF.
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2.1.4 Implementation of Plan
Area of first annual coupe (C1) harvested last year was 1.91 ha. The estimated Production of 
timber and fuelwood were 3,130 cft and 4.5 chatta (20’*5’*5’) respectively. However, actual 
production of timber was 3,505 cft and fuelwood was 3.75 Chatta.

3. Results and Discussion
3.1 Species Composition
Sal is dominant species in CF followed by Chilaune, Katus and Jamun. Sal occupies 77% of 
trees, 67% of poles and 51% of regeneration in whole forest. It shows that the proportion of Sal 
is gradually decreasing from tree to pole and regeneration. Due to not carrying out the thinning 
operation properly, the crown cover is very closed. So, the regeneration of shade bearer species 
like Chilaune and Katus has gradually increased in many parts of CF.

The analysis of inventory of the PB 1 shows that number of regeneration, pole and tree were 
found 5543, 2061 and 1182 per hectare, respectively. 

Figure 3. Species composition in CF.

Figure 4. Number of tree, pole and seedling.
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Similarly, average growing stock/ha in PB 1 was found to be 210.09 m3. Number of the trees 
to be felled in 10 years is estimated to be 953 hence, the average number of trees to be felled 
each year is 95. Likewise, total volume estimated to be obtained in the regeneration period is: 
1209.38 m3 and the average volume to be obtained each year is 120.938 m3.

3.2 Stock in Periodic Block I 
In total 1182 number of the trees were found in PB I. Out of this number, 953 trees were marked 
and tagged as felling trees. Remaining 229 trees were marked as mother trees. In an average 25 
phenotypically superior trees were left as mother trees for good quality seed 

Table 1. Tree to be felled and mother trees in 10 Annual coupes of PB 1.

Annual 
coupe

Tree to be harvested Mother tree Total

No of tree Volume (m3) No of tree Volume (m3) No of tree Volume (m3)

1 107 177.57 24 50.01 131 227.58

2 106 132 32 51.36 138 183.36

3 110 111.59 15 7.79 125 119.38

4 113 115.58 32 61.15 145 176.73

5 105 160.43 18 35.97 123 196.4

6 99 134.16 19 28.81 118 162.97

7 66 75.34 21 24.91 87 100.25

8 91 105.3 23 31.35 114 136.65

9 77 108.13 23 39.72 100 147.85

10 79 89.28 22 40.96 101 130.24

Total 953 1209.38 229 372.03 1182 1581.41
(Source : Field survey, 2017)

Total estimated volume of the trees to be felled was 1209.38 m3 and retained mother trees 
volume was estimated to be 372.03 m3. 

3.3 Demand and Supply Condition
Demand analysis of the whole users of the Takanja CF was found 1125 cft annually whereas, 
average annual supply was 5507.99 cft. Similarly, demand of the fuel wood was also found 
relatively lower i.e. 360 Bhari (in an average 1 bhari is equal to 35 kg.) and annual supply was 
1,373 bhari. Lower amount of the demand of fuelwood was perhaps due to use of LP gas and 
biogas by the households. However, demand of fodder of the CFUG members was calculated 
11,795 bhari and entire this demand was fulfilled from their private lands.

Table 2. Demand and supply condition of forest products.

Timber (Cft) Fuelwood (Cft) Fodder (Bhari)

Demand Supply Demand Supply Demand

1125 5507.99 360 1773 11795

(Source: Field survey, 2017).
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3.4 Social Survey
Takanja CF has 807 number 
of the users belonging to the 
145 households. Participatory 
well being ranking carried 
out during the plan 
preparation shows that rich, 
medium, poor and very poor 
households are 57, 40, 37 and 
11, respectively. So almost 
33% of the households are 
from the poor and very poor 
class in CFUG.

Table 3. Well being ranking.

Rich Medium Poor Very poor Total

57 40 37 11 145
(Source: Field survey, 2017).

3.5 Estimated Income and Expenditure (for 10 yrs)
OP of the CF estimated NRs. 49,745,000 as total gross benefit from the sale of timber and 
fuelwood in the 10 years plan period. However, after deduction from the expanse of NRs. 
25,297,000 to implement the plan, it was estimated to get net benefit of NRs. 2,416,600 in the 
same period. It shows average net annual benefit of NRs. 2,013,833 from the implementation 
of SFM plan.

Table 4. Estimated income of CF (CFOP, 2015).

Estimated Income NRs. Estimated Expense NRs. Estimated Benefit NRs.

49,745,000 25,279,000 24,166,000

3.6 Implementation of Plan
3.6.1 Production of Timber and Fuel and their Utilisation Pattern
In the first year of the plan implementation, regeneration felling was carried out in annual coup 
(C1) having 1.91 ha of area and number of felled trees and mother trees were 107 and 24, 
respectively. Actual production of timber and fuelwood were 3,505 cft and 3.75 Chatta. Out of 
this production 1260 cft timber was internally consumed, 359 cft was distributed to earthquake 
victims and 1886 cft timber with 3.75 chatta of fuelwood were sold outside. 

Management plan estimated to produce 88.785 m3 of timer and same amount of fuelwood (in 
total 177.57 m3) in first year of plan period. Which are equivalent to 3,135 cft of timber and 
6.27 Chatta of fuelwood. So, in comparison with estimated production figures of timber and 
fuelwood for first year by plan the real production of timber was 370 cft more and 2.52 Chatta 

Figure 5. Well being ranking.
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less than those of the estimated figures. 

3.6.2 Real Income and Expenditure 
The gross income from the sale of timber and 
fuel wood was NRs. 3,696,727, out of which 
cost of operation was NRs. 1,250,000, hence 
net benefit to CF from intervention was NRs. 
2,446,727. Plan estimated annual net income 
of NRs. 2,013,833. So, the real income of first 
year of plan implementation is NRs. 432,894 
more than that of estimated.

3.6.3 Regeneration Status after One Year
Promotion of natural regeneration is foremost objective of SFM. So, the success of SFM is 
measured in terms of the growth and establishment of natural regeneration. Hence, we assessed 
the regeneration condition of C1 coupe after one year of harvest. The assessment shows that 
natural regeneration per ha was 9,436. Out of which number of Sal, Chilaune, Katus and other 
species regeneration were 7742, 674, 537 and 438, respectively. Figures shows that out of total 
natural regeneration stake of Sal seedlings were more than 82%. This is preferred species in 
this CF and objective of management plan also explicitly spells out to promote this species. On 
the other hand, before carrying out harvesting operation, the proportion of Sal regeneration was 

77% and now it is increased to 82%. 
According to the Forest Inventory 
Guidelines prepared by DoF, above 
5000 number of natural regeneration 
per ha is considered as good condition. 
So, all these figures shows that there 
is vigorous natural regeneration of 
preferred species on the annual coupe 
after one year of felling. Hence, in 
the first year of operation, CFUG 
get the stipulated objectives of forest 
management plan.

Figure 6. Estimated and real timber production.  Figure 7. Estimated and real fuelwood production.

Figure 8. Estimated and real net annual income.

Figure 9. Status of regeneration after one year of harvest.
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3.6.4 People Perception toward SFM
Perception of CFUG members were found both positive and negative regarding the 
implementation of SFM plan. Some positive aspects they found after this intervention were: 
control of illegal felling, scientific record keeping of trees, replacement of old trees by new 
generation, very good growth of regeneration and sapling, increased income of CF and use of 
fund in poverty reduction activities. On the other hand, they found some negative aspects as well. 
Major of them were heavy felling in sloppy area, damage of seedlings while extracting the logs, 
less priority to non-timber forest products (NTFPs) cultivation and wildlife conservation in plan 
and highly technical nature of plan which could not understand by general CFUG members.

4. Conclusion
SFM in a new approach of forest management in hill forest of Nepal. Takanja CFUG has prepared 
a management plan based on silvicultural system in which whole forest area was divided into 
10 PBs. PB I was further divided into 10 annual coupes so that harvesting operation could be 
carried out in one coupe every year. Before harvesting in C1 of PB I there was dominancy of 
over mature trees of Sal, Chilaune and Katus. Though, Sal is preferred species, the proportion 
of this species was gradually decreasing at tree stage than that of pole and regeneration. Due to 
not carrying out the thinning operation properly, the crown cover was very closed. Hence Sal 
was being gradually replaced by less preferred sad tolerant species. However, after one year of 
felling operation, vigorous regeneration of Sal is achieved which was the prime objective of 
SFM in this CF. 

From this intervention, some inferences are drawn for better implementation of SFM in mid 
hills in future, which are:
•	 Still there is knowledge gap about the SFM in DFO staffs and CFUGs as well. So, 

conduction of more empowerment and capacity enhancement activities at both levels is 
crucial regarding SFM. 

•	 In typical irregular shelter wood system, only 20-25 mother trees/ha are retained. Most 
of the hill forests are lie on sloppy area. So, due to the perspective of high soil erosion 
sensitiveness and biodiversity conservation as well, selection cum SWS would be more 
practicable in hilly areas.

•	 It was observed that SFM plan so far ignored the promotion of other than wood products 
i.e. NTFPs cultivation and wildlife conservation. So, SFM plans should also incorporate the 
such activities in future. 
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Regeneration Promotion and Income 
Generation through Scientific Forest 
Management in Community Forestry

Yajnamurti Khanal1

Abstract
Community forestry is the most popular programme of forestry sector in Nepal. 
Previously community forest management was protection oriented and nowadays it 
becomes production oriented due to implementation of scientific forest management 
plan. Recent forest policy promotes the application of scientific management of 
all productive forests and now it becomes a novel program in forestry sector. This 
study highlights the outputs of the first year of implementation of scientific forest 
management plan of seven community forests of Rupandehi district Nepal. Both bio-
physical and socio-economic data were collected and analysed. Regeneration survey 
was carried out before regeneration felling and after one year of regeneration felling. 
Similarly data of income generation and employment opportunities were collected and 
analysed and presented in Tables. The result shows 6.4 times increased in seedlings 
and 3.4 times increased in saplings before and after one year of regeneration felling 
operation. Similarly average production of timber during regeneration felling was 
1,086 cft and fuelwood was 4.5 chatta per hectare in studied community forest. 
Average income from the intensive managed area of community forest was found 
to be NRs. 8,84,059.8 and local employment generation 910 man days per hectare. 
This indicates scientific forest management is one of the best options for improving 
forest condition through promoting regeneration of the forest for future generations 
and generating income and employment opportunities for the users.

Keywords: Community forestry, employment, regeneration, scientific forest 
management, silviculture 

1. Introduction
Forest is one of the major natural resource and integral part of the farming system of Nepal. 
So forest management is always a high concern of local people. However effective people’s 
participation in forest management was lacking before 1990s. The first policy documents that 
realised importance of peoples participation in forest management was the National Forest Plan 
of 1976 which mentioned people’s participation as its fifth objectives (Kanel et al., 2005). The 
Master Plan for Forestry Sector (MPFS) 1989 prioritized community forestry program as a 
major forestry program and is widely implemented after enactment of Forest Act 1993 and 
Forest regulation 1995. 

1  Forest Officer, District Forest Office, Rupandehi, Nepal; yajnamurti@gmail.com
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According to the Forest Act 1993, community forests are national forests handed over to the 
local user groups for protection, management and utilization. The forests are managed according 
to the operational plan prepared by community forest users groups (CFUGs), approved by the 
District Forest Office (DFO). According to the act, CFUG has to be established and registered 
at the DFO before handing over of the forests and they are self-sustained institutions (Kanel, 
1993). The CFUGs can act as self-governing entities to generate, utilize and sell the forest 
products as mentioned in the operational plan. Procedural details of the community forests are 
explained in the Forest rules 1995 and community forestry guidelines and directives.

The concept of scientific forest management (SFM) is not a new concept; its principles had 
originated from the present-day Germany in the early 19th century and have been adopted by 
forest training institutions and forest bureaucracies throughout the world (Kumar, 2002; Rutt 
et al., 2014). Scientific forestry prescribes that statistically sound forest inventories, which 
determines the size of the growing stock as well as its annual increment with sufficient accuracy, 
are needed to ensure that harvesting does not exceed re-growth over the longer term while 
maintaining environmental services e.g. erosion control, watershed protection, wind protection, 
species habitat and carbon storage (Rutt et al., 2014). 

In context of Nepal, the concept of forest management initiated in 1960s by preparing operational 
plans of different forest divisions of Terai. However these plans became ineffective due to lack 
of site-specific plan, lack of political commitment and not addressing the local socio-economic 
issues. Similarly in 1990s the government initiated the management of productive forests of 
Terai region with financial and technical support from the Finnish International Development 
Agency (FINNIDA) by preparing operational forest management plan. But this program also 
became ineffective due to protest of local people. 

Formulation and implementation of the scientific forest management plan in the community 
based forest management system has gained momentum after the formulation of revised Forest 
Policy 2000 in Nepal. The Government of Nepal (GoN) has also given more emphasis on the 
scientific management of the forest to increase the productivity of the forest so that more revenue 
can be generated from the existing productive forest by formulating policies and guidelines in 
favor of the SFM as well as by incorporating this management system in periodic plan and fiscal 
year plan. According to the guideline “scientific forest management is the systematic application 
of forestry science knowledge for the management of forests based on the correct assessments 
of attributes of forest crop to maximise and sustain benefits (including indirect benefits such 
as environmental and ecosystem services) accruing from the forest. SFM essentially follows 
silvicultural systems” (MFSC, 2014).

Recently in 2015 the GoN endorsed the Forest Policy 2071 (MFSC, 2015) which envisioned 
for the sustainable and SFM to increase the productivity of the forest and has strategy and 
action plan for adopting proper silvicultural systems in prescribed operational plan for the 
forest management. For the proper implementation of the policy Ministry of Forests and Soil 
Conservation (MoFSC) developed and approved SFM guideline 2014. Now SFM activities 
are implementing under collaborative and community forest management system of Terai and 
Midhills of Nepal. 

Rupandehi district in Nepal is a pioneer district for SFM. The DFO of Rupandehi initiated 
SFM in Lumbini collaborative forest and Baunnakoti community forest since 2013 (Khanal 
and Jnawali, 2014). After successful implementation of first year plan of both community 
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forest and collaborative forest, users of surrounding community forests were eager to prepare 
and implement similar plans in their forests. Till now more than 15 CFUGs are implementing 
scientific forest management plans in Rupandehi district (DFO Rupandehi, 2016). This case 
study highlights the results of the output of the first year implementation of SFM plans of 7 
community forests.

2. Materials and Methods

2.1 Study Area
Rupandehi district lies in central Terai region 
of Nepal. The total area of the district is 
1,30,522 ha. According to the recent forest 
resource assessment report of Rupandehi 
district, out of the 25,105 ha of forest area 
6,512 ha area lies in Terai and 18,593 ha 
area lies in Churiya (DFRS, 2015). The total 
households and population of the district is 
1,63,916 and 8,80,196, respectively (CBS, 
2011). Out of  the total households of the 
district 34% households used fuelwood for 
cooking (CBS, 2014).

In the district 15,820 ha of national forest 
has been handed over to 97 CFUGs and 
benefitted 64,410 households. Similarly 2,084 
ha of national forest has been managed as two 
collaborative forests in the district and 24.8 ha 
of national forest has been handed over as 3 
religious forest in the district (Office records 
DFO Rupandehi, 2017).

In the district 15 CFUGs with 2,910 ha of 
forest area have prepared and implemented 
management plan under the principle of 
SFM. This case study is focused on the 5 community forests of Saljhandi Village Development 
Committee (VDC) and 2 community forests of Devdaha municipality, Rupandehi district. 
Forest area of both Saljhandi VDC and Devdaha Municipality are one of the most productive 
forest areas in the district. Out of the various community forests in those area, 7 community 
forests were selected for the study based on at least 2nd year of implementation of SFM plan and 
availability of regeneration survey record before implementation of plan.

2.2 Silviculture System and Irregular Shelterwood System
Silviculture system is a method of silvicultural procedure worked out in accordance with 
accepted sets of silvicultural principles by which crops constituting matured forests are harvested, 
regenerated, and tended and replaced by new crops of distinctive forms (Khanna, 2004). In the 

Figure 1. Study area.
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past, silvicultural systems have been designed to maximize the production of timber crops. 
However, more recently additional ecological considerations and resource objectives have been 
included. On the basis of pattern of felling silviculture system can be classified as clear felling, 
shelterwood, and selection system under high forest system and different pattern in coppice 
system (Khanna, 2004). Shelterwood system may be of different types as uniform shelterwood, 
group shelterwood, strip shelterwood, irregular shelterwood and one cut shelterwood system. 
Irregular shelterwood system is a method of shelter wood system in which, few mother/shelter 
trees will be kept and remaining trees will be removed in regeneration felling operations and 
existing regenerations and poles will be kept for future crops resulting a irregular crops and 
so called irregular shelterwood system. Irregular shelter wood system is one of the prescribed 
silviculture system for Sal (Shorea robusta) forest  management in Nepal (MFSC, 2014).

Regeneration felling is the major intervention of forest management in irregular shelterwood 
system. For Terai Sal forest, 80 years rotation period with 10 years of regeneration period is 
used. So, there are 8 periodic blocks (PBs) in each community forests. The regeneration felling 
operation has been carried out in first PB of each community forest for 10 years. Because of 
the use of area control method of yield regulation, the first PB is divided into 10 equal annual 
sub blocks for regeneration felling. So for the first 10 years, regeneration felling operation will 
be carried out in PB I and thinning of different intensities, seeding felling and climber cutting 
or improvement felling activities were carried out in other PBs. Similarly, species, diameter, 
height, class, health condition and location (X, Y co-ordinate) of each individual tree of PB I 
were recorded and map of tree location is prepared, which is called as stem mapping. Similarly, 
in each hectare of forest 15–25 trees with medium age, medium crown, solid and straight bole 
with good health condition were selected as mother trees and remaining trees were felled during 
regeneration felling operation. Majority of the mother trees were Sal and its associated species 
and efforts were made for selecting uniformly distributed mother trees.  

2.3 Data Collection and Analysis
2.3.1 Data: For this study both biophysical and socio-economic data were used. Data regarding 
regeneration were collected through systematic sampling in the same plot for two-time period. 
Data regarding production of forest products, income and employment generation as well as 
expenditure pattern were collected from office records of respective CFUGs and their annual as 
well as audit report. Data were also triangulated through discussions with committee members 
and office assistant of respective CFUGs. 

2.3.2 Sampling Method: Regeneration survey was carried out in March 2015 and in March 
2016. Regenerations were categorized into seedlings (ht <1.3 m) and saplings (dbh<10 cm and 
ht>1.3 m). Systematic sampling method with nested plot design was used. At least 6 sample 
plots in the sub-block, where regeneration felling operation was carried out in 2015, of each 
community forest were laid out and measured before and one year after regeneration felling 
operation. The size of the sample plots were 5m×5m square plots for saplings and 2m × 5m for 
seedlings. 

2.3.3 Data Analysis: All the data were entered in MS Office 2010 Excel spreadsheets. 
Descriptive statistics like summation, mean and percentage were calculated and interpreted 
accordingly. 
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3. Results and Discussion

3.1 Basic Information of Case Study Community Forests
5 CFUGs from Saljhandi VDC and 2 CFUGs from Devdaha Municipality were taken as sample 
for this study. All the community forests were handed over to their users as community forest 
at least 7 years before. The summary of the basic information of the case studied community 
forests are given in Table 1. All the case studied forests consists are of matured Sal (Shorea 
robusta) dominated forest and irregular shelterwood system is applied as silvicultural system 
for forest management. The scientific forest management plan of all these community forest 
were approved in 2013/14 fiscal year. 

Table 1. Basic information of case studied community forests.

Name of 
community 

forest
Address

Area of 
community 
forest (ha)

Handed over as 
community forest 

(Year in AD)

Households 
benefitted

Scientific forest 
management Plan 
approved (Fiscal 

Year in AD)

Kanchan Saljhandi 3 131.6 2009 278 2013/14

Shaljhandi Saljhandi 4 149.1 2002 193 2013/14

Shanti Saljhandi 6,8,9 165 2003 599 2013/14

Singhadarja Saljhandi 2 3 75.22 2001 166 2013/14

Rajapani Saljhandi 5 270.6 2001 381 2013/14

Pragati Devdaha 284.73 2009 350 2013/14

Janapriya Devdaha 10 237.16 2009 428 2013/14

Total 1,313.41 2,395

3.2 Regeneration Status of the Forests
The major objective of the regeneration felling operation is to promote regeneration in the 
forest. Since, Sal is the light demanding species, regeneration felling operation opens out the 
forest canopy and light can reach up to forest floor easily. During late summer the Sal seeds 
ripe and fall to the forest floor and with pre-monsoon rain germination of seed starts. During 
the monsoon season, there is vigorous growth of Sal seedlings. If we can protect forest from 
fire and grazing, the regeneration will be established within 5 to 10 years. The Table 2 shows 
the status of regeneration (seedlings and saplings) before regeneration felling and 1 year after 
regeneration felling. There is significant change in number of seedlings and saplings before and 
after regeneration felling. 
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Table 2. Regeneration status before and after regeneration felling (R.F.).

 Name of the 
community 

forest

Area of the 
sub-block 

(ha)

Number of Seedlings per ha Number of Saplings per ha Change in number (in 
multiplication)

Seedlings 
before R.F.

Seedlings after 
1 yr of R.F.

Saplings 
before R.F.

Saplings after 
1 yr of R.F.

Seedlings 
changed

Saplings 
changed

Kanchan 1.22 7,833 34,833 1,533 2,800 4.4 1.8

Saljhandi 1.7 5,333 21,833 200 1,760 4.1 8.8

Shanti 1.99 1,200 28,800 1,360 1,520 24.0 1.1

Singhadarja 0.68 7,600 34,600 300 2,240 4.6 7.5

Rajapani 3.16 1,666 7,834 800 1,333 4.7 1.7

Pragati 3.18 13,000 19,600 2,880 4,640 1.5 1.6

Janapriya 3.15 17,800 21,000 4,400 5,760 1.2 1.3

Average 2.15 6,804 21,063 1,434 2,507 6.4 3.4

The highest number of seedlings per hectre before regeneration felling was found in Janapriya 
community forest and lowest in Shanti community forest whereas highest number of seedlings 
were found in Kanchan community forest and lowest at Rajapani community forest after one 
year of regeneration felling. Similarly, highest number of saplings were found in Janapriya 
community forest and lowest number of saplings were found in Saljhandi community forest 
before regeneration felling whereas highest number of saplings were found in Janpriya 
community forest and lowest number of saplings were found in Rajapani community forest 
after one year of regeneration felling. The average number of seedlings per hectre of forest 
before regeneration felling was 6,804 and after regeneration felling was 21,063. Similarly, 
average number of saplings before regeneration felling was found to be 1,434, and 2,507 after 
one year of regeneration felling. From the Table 2, it seems that highest number of seedlings 
were changed in Shanti community forest and lowest number of seedlings were changed in 
Janapriya community forest in before and after regeneration felling. Similarly highest number 
of saplings were changed in Saljhandi community forest and lowest in Shanti community forest 
before and after one year of regeneration felling. In an average there was 6.4 times increase in 
number of seedlings before and after regeneration felling and 3.4 times increase in number of 
saplings number before and after one year of regeneration felling. Similar results of seedlings 
number after regeneration felling were found in Lumbini collaborative forest in Rupandehi 
district (Awasthi et al., 2015).

Species composition of seedlings before and after one year of regeneration felling operation is 
shown in Figure 2. In an average the share of Sal seedlings before regeneration felling operation 
was 65% and increased to 86% after one year of regeneration felling. It indicates that the goal 
of making 80% of Sal species in next rotation can be achieved. 
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Species composition of saplings before and after one year of regeneration felling operation is 
shown in Figure 3. In an average the share of Sal saplings before regeneration felling operation 
was 78% and increased to 86% after one year of regeneration felling. 

Figure 2. Species composition of seedlings before and after regeneration felling operation.

Figure 3 : Species composition of saplings before and after one year of regeneration felling

3.3 Production of Forest Products, Income and Employment Generation
Forest products especially timber and fuelwood produced during regeneration felling operation 
of each community forests were tabulated in Table 3. Highest volume per unit area of timber 
and fuelwood is produced in Kanchan community forest whereas lowest volume of timber is 
produced in Rajapani community forest and lowest volume of fuelwood is produced in Shanti 
community forest. In an average productivity of studied community forest is 1,086.6 cft of 
timber and 4.5 chatta of fuelwood from regeneration felling in 1 ha area. Similarly, Kanchan 
community forest which has produced highest volume of timber and fuelwood also gained 
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highest income per ha. Average income from the studied community forest is found to be NRs. 
8,84,059.8 per ha. 

Table 3. Forest products production, income and employment generation.

 Name of 
Community 

Forest

Production per ha
Income (in NRs.) 

per ha
Investment (in 

NRs) per ha

Employment 
Generation  

(Man days/ha)
Timber 
(c.ft.)

Fuelwood 
(Chatta)

Kanchan 1,677.8 8.2 15,27,844.3 9,51,400 1,492

Shaljhandi 1,053.7 3.5 8,23,243.5 5,16,291 1,162

Shanti 808.0 3.0 7,23,119.1 4,94,066 813

Singhadarja 1,088.2 5.1 8,79,329.4 4,53,182 1,219

Rajapani 755.2 4.7 7,14,656.6 2,72,214 612

Pragati 1,253.2 3.2 10,39,369.8 2,99,563 565

Janapriya 970.4 3.3 4,80,856.2 3,58,182 503

Average 1,086.6 4.5 8,84,059.8 4,77,843 910

Investment of CFUGs in forest management activities was also studied.  CFUGs were 
investing NRs. 4,77,843 per ha for forest protection, utilization, management and implementing 
silvicultural operations in regeneration felled areas. Most of the activities like, harvesting of 
forest products especially felling of trees, trimming of logs, loading, unloading, piling, debarking, 
numbering etc. are carried out manually and only transportation of forest products is carried out 
through mechanical means, i.e., using tractor. So all these activities required human resources 
which ultimately create employment opportunities to local poor and forest dependent people. 
Similarly during implementation of silvicultural operations especially weeding, cleaning, bush 
cutting, thinning, etc. require forest labour, which also create local jobs to users. In an average 
910 man days employment opportunities were created while intensively managing one ha of 
community forest. Similar results were also found by Khanal and Jnawali (2014).

3.4 Trends of Expenditures of CFUGs
CFUGs act as nodes for local 
development and use the funds 
from their forests and other 
sources to respond to a range of 
demands both public and private. 
These include the ongoing 
management of the forest 
resource, financing community 
development programmes 
(often construction of schools, 
small infrastructure) through 
to development of enterprise, 
support to private individuals’ 
income generation activities, 
training and provision of small 

Figure 4. Expenditure pattern of community forest  
user group budget.
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grants, particularly for educational purposes (MFSC, 2013). The community forest operational 
guidelines 2014 prescribe at least 25% of CFUGs total budget should be spent on forest 
management and 35% on pro-poor provisions (DoF, 2014). However it has not been seen in 
the reality. 

The expenditure of fiscal year 2015/16 of case studied CFUGs is shown in Figure 4. It indicates 
CFUG invested more than 40 % in forest management activities which is more than prescribed 
in community forest operational guidelines 2014. It is assumed that in the initial years of SFM 
implementation CFUGs have to invest more on forest protection measures such as construction 
of firelines and fencing and will be reduced later years. Similarly CFUGs invested only 12% 
in livelihood improvement programs for the pro-poor users which is less than the prescribed in 
community forest operational guidelines 2014. However, the percentage sharing of activities 
varies in individual community forest.

4. Conclusion 
This study was based on Sal dominated community forest which were handed over to the users 
before 7 years and implementing SFM plans. The major intervention carried out in the forest 
was regeneration felling operation which increases light to the forest floor. The results showed 
6.4 times increased in seedlings number and 3.4 times increased in saplings number before 
and one year after regeneration felling. The share of Sal seedlings and saplings in total were 
also increased after regeneration felling operation. The productivity of Kanchan community 
forest was found to be highest in both volume of forest products and income per unit area to 
the CFUGs. Similarly investment per unit area was also found highest in Kanchan community 
forest and also employ highest employee per unit area. CFUGs have invested 40% of their 
total expenditure on forest management especially forest protection, forest products collection 
and tending operations and about 12% on livelihood improvement of the users in fiscal year 
2015/2016.
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Impact of Management Practice and  
Age on Increment in Pinus patula 

Plantations in Nepal

Shambhu Prasad Dangal1, Padam Bahadur Chand2 and Shiva Sapkota3

Abstract
With the large-scale plantation commenced in the early 1980s, nearly 370,000 ha of 
plantations have been successfully established in Nepal. Pinus roxburghii and Pinus 
patula are the dominant species of these plantations aiming to maximize biomass 
productions and restore greenery in degraded hills. The growth rate of 15 m³ha-1yr-1  

estimated in 1995 was reduced to 7 m³ha-1yr-1 in 2011 in Pinus patula. As P. 
patula is an exotic species to Nepal, knowledge on effect of age and management 
practices on increment was limited in Nepal as well as in the regions which is 
hindering in implementations of appropriate silviculture by the forest managers. 
Dendrochronological assessment taking sample cores of 120, 80 and 120 was 
conducted in 2000, 2005 and 2015, respectively in plantations done between 1975 and 
1990. The study found that the growth rate decreased after 12 years and the rate was 
high in the higher density class. The cumulative increment, which was found to be 
higher in the lower density class, was found to have retarded faster after 15-17 years 
of age in the higher density class as well as in the conventionally managed plantations. 
The study recommends conducting planned thinning from the early age of 10-12 years 
while the final felling is recommended to be executed at the age of 30±5 years for 
Pinus patula to maximize volume production. However, a vast area of the current 
stock of Pinus patula, which has already crossed or nearly crossed the rotation age of 
this species, should be removed in two phases ensuring the establishment of the new 
crops. They should be clear felled when they reach the age of 45 years. Shelterwood 
system can be adopted for new crop establishment

Keywords: Age, impact, increment, management, plantations

1  Forest Management Specialist at Forest Action Nepal
2  Forestry/Environmental Expert, Asian Development Bank
3  District Forest Officer, Sindhupalchok
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1. Introduction
Globally, plantations forest account for 264 million hectares (ha). These plantations are 
mostly established to fulfil two third of the round wood demand. These plantations are mostly 
dominated by broadleaves (40%) and conifer (FAO, 2010). With the commencement of a large-
scale plantations in the early 1980s  (Gilmour et al., 1990). Nearly 400,000 ha plantations 
have been successfully established particularly in the Mid hills of Nepal dominated by Pines 
especially Pinus Patula  (DoF, 2012). The main objectives of these plantations were to restore 
degraded land with forest cover and to fulfil the need of domestic and industrial demand of 
fuelwood and timber (Gilmour et al., 1990). Though Pinus patula is an exotic species, it grows 
considerably faster than the indigenous pines in a very poor soil (Jackson, 1994) and have 
been dominating species to rehabilitate the degraded hills of Nepal. Establishment of these 
plantations incurred a huge cost but benefits from these plantations can be maximize only if 
they are managed adopting the principles of forest management (Evans, 2000)  to enhance the 
biomass on trees. However, decline in yield has been reported due to the poor application of 
management prescriptions  (Evans, 2000). Similarly, annual increment that leads to yield is 
normally affected by the age of plantations and management practices. When a tree becomes 
older and grows bigger, stand density influences the rate of increment. Higher the crop density, 
more would be the competition among the trees for soil nutrients, water, light and growing 
space  (Dwivedi, 1993). Thinning is a silviculture tool to reduce competition as tree grows 
with age. The increased diameter growth after thinning results from the greater availability of 
light, water, and nutrients to the remaining trees (Demers et al., 2016). In Nepal, appropriate 
prescriptions for plantations management have been neglected as most of the plantations have 
been considered as means of protection (Chand and Ghimire, 2006) where community member 
remove tree based on their requirement. Conventional management is typically performed by 
“selective logging” extracting small number of commercial species from a large number of non-
commercial species. Due to absent of appropriate management practice especially delayed in 
thinning in plantations, a huge amount of potential increment has been lost which is equivalent 
to US$ 176-235 ha-1 yr-1 in pine plantations (Hunt et al., 2001). The improved management 
technologies in the forestry sector can be adopted in optimising the productivity (FAO, 2011) 
which is highly limited among the forest managers and academia. Hence, this paper aimed to 
generate management options along with an analysis on how increment is affected by age and 
management practices. 

2. Material and Methods
This study was done in 2014 in Chaubas ridge of Kavrepalanchok district (Figure 1). The area 
was a severely degraded overgrazed barren land during late seventies. More than 400 ha of these 
degraded hills were rehabilitated mostly by Pine species with the technical and financial support 
from AusAID, and the Department of Forests (DoFs) along with local community (Eijnatten et 
al., 2001; Gilmour et al., 1990). After 1997, two to three thinnings were held in some forests, those 
consisting Pinus patula species, adopting Thinning Guidelines (NACRMLP, 2006; Timilsina, 
2005). Despite of these guidelines many communities are removing trees for their subsistence 
use in conventional way. 
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The study was carried out in four community forests dominated by Pinus patula (Table 1). Two 
of them conducted thinning using the guidelines here after referred improved management and 
two had adopted conventional management practice.

Table 1. Details of the study area.

Age of plantations 
(yrs)

Improved Management Conventional Management

Forest Name # of HH Area (ha) Forest Name # of HH Area (ha)

35-40 Lankuri Rukh 80 12.0 Naya Bihani 71 16.0

30-35 Dharapani 63 35.0 Lamrang 81 19.0

Note: HH-Household; CF-Community Forest; ha- Hectare 

All four forests have a similar altitudinal range between 1,850 and 2,126 metres facing mostly 
South East and South West. Loamy Clay soil mostly brown colour found without any indication 
of erosion in all the sites though these forests have slopes ranging from 8-25 degree. As pine 
needles normally does not promote regeneration of grasses, animal grazing is very low in 
all the areas. Based on the records from the nearby hydrological station, the annual average 
precipitation is 1,923 mm, which falls mainly between June to September (NEA, 2011).

The study conducted earlier in 2001 and 2005 were not confined to these four forests and hence 
they are considered for cross reference. However, similar methods of sampling and preliminary 
analysis of tree core were adopted. Diameter increment of individual trees over age and different 
stand densities, adopting dendrochronological approach, was measured taking core samples of 
individual trees following the techniques adopted by (Hunt et al., 2001; De Bell et al., 2001). 

In 2001 and 2005, a total of 120 and 80  core samples were taken from different stand densities 
establishing a circular plot of 100 m2. In 2014,  a total of 120 dominant and codominant trees 
were selected within 8.92 metre radius plot. However, stand density was estimated  counting 
trees within 5.64 metre readius from the selected trees. 

Figure 1. Map of Study Area, Chaubas Ridge in Kavre District Nepal.
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From each selected tree, one core sample (0.5 cm round) was collected with the help of 30cm 
long HAGLOF Increment Borer. The core samples were collected from the most cylindrical 
section of the stem at 20-30 cm above the ground level. Two cores were taken so as to get 
the average if the tree bole was not cylindrical. The borer was screwed right to the pith, and 
repeated until the pith could be seen in the core steak. The cores were inserted into straw used 
for beverage drinking so as to ensure their safety, and were recorded, e.g. L.3.1 (Lankuri Forest, 
Plot No. 3 and Core No. 1). Diameter at breast height (DBH) and total height of the cored 
trees were again measured using diameter tape and vertex. Similar technique was followed to 
measure the core, stand density, height and diameter of the 6 biggest trees to understand the 
maximum growth potential under similar environment.

For the measurement of core, each core was placed in a wooden frame of half circle (half of 0.5 
cm) perpendicular channel. The core was first well sanded to increase the visibility of rings and 
then starting from the pith, the length of each section of the core was measured in mm with the 
help of Vernier Calliper, and recorded in a format for analysis. Each ring denoted one year and 
the first ring was considered as first year growth though it takes one year to get height where 
core was taken. The data received were entered in to Microsoft Excel 2010 sheets. Outlier 
data were cross checked and removed. Stand densities were estimated from a number of stems 
counted in 5.64 m2 radius plot. The core measurement data were further grouped into three 
stand density classes i.e. < 300 stems ha-1, 300-600 stems ha-1 and 600-900 stems ha-1 hereafter 
referred as low, medium and high stand density, respectively. Similarly, the data were also 
grouped based on the management practiced including improved management and conventional 
management. Normality test was carried out following the Kolmogorov-Smirnov and Shapiro-
Wilk test methods (Razali and Wah, 2011) to each category of data to understand data normality 
so as to decide the application of tests. All the data were estimated to be normal and hence 
decided to use parametric tests in all cases. In most cases, thinning systems practices started 
after 10 years of plantation. Hence, data after 10 years were considered for the analysis.

To examine the impact of management practices on increment, Analysis of Covariance 
(ANCOVA) was used (De Bell et al., 2001). ANCOVA is the combination of Regression 
Analysis and ANOVA. Multiple regression analysis was used to test whether there was any 
effect of age on diameter increment (Stock et al., 2012).  In addition, trend lines and equations 
were developed to assess the future increment trend from different angles.

3. Results and Discussion
Overall, whether trees were removed following improved or conventional practices, the current 
average stand density within the study sites was varied. The average densities estimated in 
forests with improved management was 436 stems ha-1 and forest with conventional management 
practice was 540 stems ha-1.  Findings of the study have been presented and discussed in two 
sub-headings as below.

3.1 Age and Increment 
In normal scenario, increment in a forest stand depends on site quality, density and age. In 
a similar site quality and stand density, the size of increment depends on age as the younger 
trees give high increment than older (Kazmierczak, 2013).  Similar trend was observed in this 
study. To examine statistically, Simple Linear Regression test was applied to judge the relations 
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between the age and increment. The test showed a significance F of 1.767E-11 * (<0.05). 
Therefore, the study concludes that there is a strong correlation of -0.89. The result showed 
that there is near to 100% negative relations between age and increment. Based on the test, the 
research concludes that the increment of a tree decreases when tree gets older. 

Looking at the increment trend (Figure 2), the average annual increment was retarded after three 
years of plantations which is technically four year as one year takes to reach the cored height. 
The increasing increment until this age could be due to the adoption of standard plantation 
methods where early pitting and composting was done in advance that served as nutrient for at 
least four years as the plantations were carried out in highly degraded land (Kharel et al., 2016). 
After the plantations have reached four years, the diameter increment declined. This may be 
due to loss of soil fertility and increasing stand density as the plantations were carried out at a 
spacing of 2 to 2.5 metres (Kayastha et al., 2002) and plant competes for light when they are 
dense that result height increment than the diameter as height growth diminishes as stocking 
diminishes (Mason, 2005). Similarly, due to competition, trees with same diameter are taller in 
a denser stand (Zeide and Vandershaat, 2002). However, the significance tests suggested that 
when tree grows and passes its age, the rate of increment retards and become insignificant. 
The logarithmic projection of increment (Figure 2) forecasted the insignificant increment after 
45 years however major fall observed after plantation crossed 31 years of age.  Similar result 
was observed in Pinus patula plantations in Australia (Binkley, 1985). In this study, the annual 
increment in radius was estimated almost three quarters of millimetre after 31 years which 
suggest not to keep these trees longer to attain growth (Ramprakash, 1986). The small increment 
could be insignificant and opportunity cost could be high after 30-35 years and in ideal situation 
as per international practices and based on earlier study result conducted in Nepal, they should 
be final felled at 30±5 years. Due to the delayed thinnings and in the absent of execution of 
complete package of thinnings, an extended rotation age of 45 years was recommended for the 
same plantations (Hunt et al., 2001) for which existing stems were to be reduced to 150 stems 
ha-1 at 30-35 years and 50 stems ha-1 at 40-45 years of age, respectively. 

Figure 2.  Average Annual and projected Increment.
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This is also supported by the estimation of cumulative radial increment (Figure 3) where annual 
increment is added to cumulative increment by almost three quarters of a millimetre and the 
curve is almost horizontal after 42 years. The accumulation of radial increment was more than 

Figure 3. Overall Cumulative Increment.

1 mm before 27 years of age which retarded to 0.79 mm at 31 years. The projected increment is 
almost 0.1 mm at 42 years and almost 0.05 at 50 years which is highly insignificant. The above 
analyses were done for overall stand density.

In addition to age, the decreasing rate also influences by stand density. In a stand with density 
between 600 to 900 stems ha-1, the average radial increment at 31 years’ age was measured to 
be 0.4 mm where as it was 0.79 for overall average stand densities. The estimate of MAI also 
showed a similar pattern as it was high (2.4 mm) in overall average stand densities and low (2.2 
mm) at the age of 31 years. This has been the evident of effect of density on increment at the 
same age. 

The aggregated analyzes of radial increment with different stand densities over passing age 
(Figure 4) showed that with the increasing age, the radial increment rate decreases in all density 
classes. The reduction in radial increment rate was found to be almost equal until the age of 
8-10 years in all the stand density classes which is similar to the result obtained in the study 
conducted in 2001 (Hunt et al., 2001). The decreasing rate was noticed to be higher in the high 
stand density (600-900 stems ha-1) after 12 years.  

The sharp increase in annual increment in the second year in two density classes might not 
be due to high density but could be due to the quality of seedling as well as the micro-climate 
during the plantation. However, there was a continuous fall in increment in the high stand 
density class except a small increment around 11 years. The fluctuations in the curve of low 
and medium stand density after 10 years could be due to the effects of thinning carried out in 
different years in different block of forests (Dharapani CFUG, 2007: Lankuri CFUG, 2000) 
whereas no such fluctuation was seen in higher stand density. 
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0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4  2 5  2 6  2 7  2 8  2 9  3 0  3 1  3 2  3 3  

In
cr

em
en

t (
m

m
) 

Age (year)  

Up to 300 300 to 600 600-900

Figure 4.  Decrease in annual increment in different density classes. 
In an ideal scenario, rotation age to achieve maximum volume is fixed at the age where the 
curve of cumulative increment become high (Ramprakash, 1986). 

The study conducted in 2001 and 2015 suggested that after certain age, cumulative increment 
decrease faster in higher stand density classes (Figures 5 and 6) which becomes almost horizontal 

Figure 4.  Decrease in annual increment in different density classes.

Figure 5. Cumulative increment measured in 2001. Figure 6. Cumulative increment measured in 2015.

and annual accumulation of biomass becomes almost one third of millimetre when it passes 30 
years (Figure 6). Similarly, as shown in Figure 2, the logarithmic projection will be insignificant 
after 45-50 years in overall density. The result indicated that, these forests should be clear felled 
before 40 years to attain maximum growth which is not far from international practices. For 
example, in US, for Southern pine, a maximum age of final harvested was recommended to be 
40 years of age (Demers et al., 2016). Similarly, a rotation age of 35 years with 4 high intensity 
thinnings has been practiced in Kenya (KEFRI, 1997) whereas in the USA, Pinus radiata stands 
were managed up to three thinnings depending on potential productivity. This involves two 
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thinnings to give a final crop stocking of 200 stems ha-1 at age 22 years and clear felling occurs 
at the age 30 year (Berg, 1973).

3.2 Management Practices and Increment  
Significance of annual increment between improved and conventionally managed Pinus patula 
plantations were assessed using statistical test ‘ANCOVA)’ at 5 % significance level. From the 
sample core measurement data of improved and conventionally managed plantations, average 
annual increments were calculated and plotted in a graph. First 10 rings were not taken for 
analysis as there were no removal of stems until this age in all the forests as expressed by key 
informant (Kharel et al., 2016). 

Best fit line was drawn using regression equation and residuals were estimated to examine 
how much the data were deviated. The standard equation derived for best fit line was y= 
-0.00619x+2.7753.  One tail ANOVA t-tests was used to test the significance of the residual 
values. The summary statistics is presented in Table 2. The statistics showed that there is 
significance difference in increment between improved and conventional management of Pinus 
patula at 5 % significance level. 

Table 2. Statistics of one tail ANOVA test.

 Variable 1 Variable 2

Mean 0.05765 -0.05935

Variance 0.055718876 0.025191508

Observations 20 20

df 33  

t Stat 1.839495492  

P(T<=t) one-tail 0.037426826  

t Critical one-tail 1.692360309  

P(T<=t) two-tail 0.074853651  

t Critical two-tail 2.034515297  

The study conducted in 2006 to assess the increment difference between thinned and un-thinned 
plantations found a clear evident that the radial increment is 37% higher in thinned plots after 
the plantation crossed four years but in the both cases the increment retarded from second 
year as shown in Figure 7 (Chand and Ghimire, 2006). Almost similar result was obtained 
from the measurement conducted in 2014 in different areas where improved and conventional 
practice of removing trees were adopted. As stated earlier, removal of trees in both areas 
were began after 11 years. However, the effect of improved practice is seen after 17 years 
where increment rises sharply (Figure 8). The little effect on increment in first thinning which 
was conducted around 10-11 years could be due to very light mechanical thinning (10% of 
stems). The increment again fallen sharply after 22 years and demonstrated very little effect on 
increment following thinnings. This means, late thinning has less effects on increment since a 
stand which is un-thinned or improperly thinned can’t respond the effect on a stagnated stand 
and similarly, thinning in a dense stand kept too long responses negative increment (Punches, 
2004).  The average annual increment difference was estimated to be higher (0.25 mm year-1) 
after the Improved management systems have been adopted where 1.48 mm and 1.23 mm were 
measured in improved and conventional management systems respectively.
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Figure 9. Variation in cumulative increment by management styles. 

This demonstrated that improved management systems have impacts on increment as the proper thinning, as the 
key management tool in plantation, increase diameter growth by improving availability of light, water, and 
nutrient to the retained trees (Demers et al., 2016).   

The estimated cumulative increment from the point of improved management intervention showed a distinct 
pattern between management practices (Figure 9). The differences in cumulative increment was not very 
encouraging due to discontinued adoption of thinning practices in improved management systems and late 
intervention as the increment normally reduces after it has reached age between 8-15 years (Gerelbaatar and 
Baatarbileg, 2011). 

 
Figure 10. Cumulative increment in Improved management in different density. 

The cumulative increment depicts a distinctive pattern in different stand density which is the result of removal 
of stems through improved or conventional systems. In the improved management (Figure 10), the cumulative 
increment was found to be same up to 17 years in all density classes, but after that point, it was lower in a high-
density class as compared to those in the other two density classes. Similarly, between lower two density 
classes, the cumulative increment exceeded by low density class after 22 years. However, the thinned gap 
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This demonstrated that improved management systems have impacts on increment as the proper 
thinning, as the key management tool in plantation, increase diameter growth by improving 
availability of light, water, and nutrient to the retained trees (Demers et al., 2016).  

Figure 7. Difference in annual increment by 
management practices (2006).

Figure 9. Variation in cumulative increment by management styles.

Figure 8. Difference in annual increment by 
management style (2015).

The estimated cumulative increment from the point of improved management intervention 
showed a distinct pattern between management practices (Figure 9). The differences in 
cumulative increment was not very encouraging due to discontinued adoption of thinning 
practices in improved management systems and late intervention as the increment normally 
reduces after it has reached age between 8-15 years (Gerelbaatar and Baatarbileg, 2011).
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 The cumulative increment depicts a distinctive pattern in different stand density which is the result 
of removal of stems through improved or conventional systems. In the improved management 
(Figure 10), the cumulative increment was found to be same up to 17 years in all density classes, 
but after that point, it was lower in a high-density class as compared to those in the other 

two density classes. Similarly, between lower two density classes, the cumulative increment 
exceeded by low density class after 22 years. However, the thinned gap between the two lines 
showed that the response of thinning after the age of 17 years was not significant as tree response 
to thinning if they are thinned before 16 or 17 years of age (Demers et al., 2016). This could be 
due to the effects of competition for light, and availability of nutrients and ground water. This 
clearly indicated the need for reduction of density below 600 trees ha-1 in around 15 years. In the 
plantations under conventional management (Figure 11), the cumulative increment was same up 
to 22 years in all the three density classes, and after then, the increment rate was low in the high-
density class, but no difference was noticed in the remaining two density classes. In this case, 
growth might be 
stagnated and 
thinning was needed 
before this age 
(Punches, 2004). 

The high stand 
density in 
c o n v e n t i o n a l 
m a n a g e m e n t 
practices have 
yielded low 
increment than 
in improved 
m a n a g e m e n t 

Figure 10. Cumulative increment in Improved management in different density.

Figure 11. Variation in cumulative increment in conventional management.
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Figure 12. Annual Increment in Improved Management. Figure 13.  Increment in Conventionally Managed 
Forests. 
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system. This could be due to the planned way of creating space during the intervention of 
improved management while the haphazard removal of trees in the conventional management 
without looking space and quality of trees. Normally, in a stand managed under conventional 
management, big trees are removed leaving the trees with inferior quality which naturally grow 
slower than the vigorous one. It is opposite in the case of a stand of Improved management 
where the dead, diseased, dying, suppressed and inferior trees are removed first leaving the 
healthier big trees meant for natural regeneration and high return (Demers et al., 2016).

It was notable that the MAIs in the three different density classes were very distinctive in the 
stands managed under improved and conventional management systems (Figure 12 and 13). 
The reductions in the MAIs between improved and conventionally managed plantations were 
found to be almost similar until 12 years. The fluctuations in the MAIs in all density classes 
could be due to the site factors and removal of trees in conventionally managed plantations. 
It indicated that there was no effect of density until 12 years of age. After 12 years, the MAI 
in the conventionally managed plantations was found to have declined; higher decline in the 
MAI noticed in the high density class and almost similar decline noticed in the medium and 
low density classes. Similar pattern was indicated in the high density class in the improved 
management practices but, fluctuations (sharp increase and decrease) in the MAIs were noticed 
in the other two density classes.

This could be the impact of thinning carried out relatively in planned way after the age of 12 
years in the different blocks of the plantations on rotational basis. However, increment continue 
fallen after 25 years in all density classes. This again, indicated that if objective of forest 
management is to maximise wood production than an early thinning, pre-commercial thinning 
should be done before 25 years and the final harvest between 35 and 40 years of age is probably 
appropriate (Punches, 2004).

Figure 12. Annual Increment in Improved Management. Figure 13.  Increment in Conventionally Managed 
Forests.
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The present issue ahead is how to manage the current plantations of the study sites and other 
similar plantations. The thinning guidelines for Pinus patula plantations suggested 45 years’ 
rotations when existing stocks are between 800 and 1,100 stems ha-1 (NACRMLP, 2006). This 
was prescribed when the plantation was between 25 and 30 years of age. But the current stocking 
is measured between 350 and 900 ha-1 and have crossed 35 years.  Based on the community and 
topographical conditions of the forest area, it is suggested to carry out 1 more thinning to reduce 
stand density by 75-125 stems ha-1 within 45 years (in next 5 years) and obtain next rotation 
crop following shelterwood system since good potential for natural regeneration have already 
been observed in the study sites. Under this system, 10-40 potential mother trees per ha should 
be retained in next five years and all of them to be harvested in next 10 years after new crop has 
been established. These mother trees are retained according to terrain and site quality and are 
removed gradually in secondary and final felling.  In the case of new pine plantation, the viable 
rotation age is recommended to be 30±5 years of age with 2-3 thinnings.

4. Conclusion and Recommendations
The study assessed the effect of the age and management practices on radial increment of trees. 
From the findings of the present and past studies in same areas and supporting evidences from 
study conducted in other countries, it can be concluded that the radial increment in Pinus patula 
plantations declines with age i.e. when tree gets older, the increment declines accordingly. The 
annual radial increment measured less than 1 mm in 30 years of age becomes near to zero 
42 years. Moreover, the decreasing rate depends on the stand density. The rate of decline in 
increment is higher in high density classes. However, the increment rate does not affect by stand 
density in early stage of plantations i.e. 10- 2 years. Management practices in plantations have 
significant role in increment as the study showed that improved management practices yielded 
more increment than the conventional forest management practices. Similarly, thinnings have 
shown significant effect on increment. The findings suggest the need for proper management 
practices in pine plantations to tap highest increment potential. Based on the findings and 
conclusions, the following recommendations have been offered.

•	 Gradual and systematic removal of trees is required after 8-10 years of plantations to 
provide sufficient spaces for light and nutrient. Thinnings after 25 years is not required 
as late thinning has less effect. 

•	 If systematic thinnings are carried out from the beginning, the final felling of plantations 
should be done in an age of 30±5 years to received highest volumes. However, final 
feeling should be carried out after establishment of next crop.

•	 For the existing plantations, they can’t be remove at once though they have crossed 
rotation age of maximum volume. They should be completely removed in the next 10 
years with two felling. However, they should be replaced by a new crop of the same or 
mix species before final felling.  Phase wise removal is proposed for these plantation 
for which all the stock should be reduced to 75-125 stems ha-1 immediately. After five 
years from now, shelterwood system should be followed to allow natural regeneration 
for which only 10-40 potential seed trees per hectare should be kept. When new crop 
have been established, the potential seed trees should be removed.

•	 Intensive care should be given to protect forests from fire and grazing. 
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Canopy Gaps and Regeneration 
Development in Pine and Sal Forests 
Silviculture Demonstration Plots in 

Midhills Nepal

Edwin Cedamon1*, Govinda Paudel2, Madan Basyal2, Ian Nuberg1 and Naya Paudel2

Abstract 
Silviculture demonstration plots were established in Kavre and Lamjung districts 
by the EnLiFT Project to examine stand response to selected silviculture system – 
uniform shelterwood, selection system, and negative thinning and as a showcase to 
forest users for these silviculture system. This paper analysis the extent of canopy 
gaps on these demo plots after silviculture treatments and regeneration development 
one-year after treatment. Using crown photographs, crown covers are estimated and 
compared between silviculture systems. The analysis have shown that rigid silviculture 
systems like shelterwood and selection system can create significant canopy gaps than 
negative thinning in pine plantations and that the rate of natural regeneration is directly 
related with the canopy gaps. In Sal-Katus-Chilaune forest however, negative thinning 
created canopy gaps larger than selection silviculture demo plots due to removal of 
4-D trees, majority are Chilaune trees, which typically have large spreading crown. 
Although conclusion from the demo plots at this stage may be too early to make on 
regeneration growth and canopy gap relationship, it is clear that silviculture operations 
have significant role in promoting higher rate regeneration growth and that rigid 
silviculture operations like selection and shelterwood systems are better than current 
silviculture regime represented by negative thinning in this study.

Keywords: Community forestry, canopy gaps, multiple-use forestry, selection system, 
shelterwood system

1. Introduction
The Government of Nepal (GoN) is strongly campaigning for commercialisation of forest 
management through scientific forest management (SFM) to meet the country’s demand 
for timber and fuelwood (MFSC, 2016). The Department of Forests (DoFs) promote active 
silvicultural programs such as shelterwood and selection silviculture or modification of these 
silviculture systems as approaches for SFM. While it generally understood that any silviculture 
system involves harvesting of overstory trees either singly or in groups to promote tree 
regeneration (O’Hara, 2002), there is a lack of understanding on regeneration development 
following harvesting or silviculture treatments on community forests in Nepal Mid-hills. To 
address the lack of silviculture understanding, the EnLiFT Project2 embarked on a silviculture 

1  School of Agriculture, Food and Wine,  The University of Adelaide, Waite Campus, Urrbrae, South Australia
2  ForestAction Nepal, Bhagdole, Lalitpur, Nepal
* Corresponding author: edwin.cedamon@adelaide.edu.au
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action research to demonstrate shelterwood and selection silviculture systems and to examine 
forest ecological responses and forest users responses on these systems. The aim of this paper is 
to report the extent of canopy gaps and regeneration development in these demonstration plots 
after one year since implementation of silviculture regimes.

Gaps on forest canopy represent opportunities for forest regeneration and had been studied 
widely (O’Hara, 2014) but has been used little by foresters in developing silviculture regimes. 
The interest in understanding forest gaps in silviculture is due to opportunities it presents for 
wider range of forest management objectives including resilience and adaptability (Kern et 
al., 2016). Typical silvicultural regimes developed based solely timber-centred attributes 
presents some challenges when applied in community forests due to diverse forest management 
objectives including commercial and subsistence demand for timber and non-timber forest 
products and environmental conservation (Cedamon et al., 2016). For example, when the aim 
of forest management is increasing fodder and forest litters, silviculture program may need to 
consider sizes and frequency of forest openings so that fodder and litter production is supported. 
The EnLiFT Silviculture Demo Plots therefore present opportunities for examining regeneration 
development, growth and survival of planted fodder crops given canopy gaps resulting from 
different silviculture regime.

2. Overview of Silviculture Practice in Nepal’s Community Forests
Community forestry was initiated in several developing countries primarily to reverse land 
degradation Community development and livelihood outcomes were initially perceived as 
secondary outcome but has become a dominant objective gaining national governments and 
international community. While the contribution of community forestry in improving forest 
cover, social cohesion and rural income, globally community forestry has underperformed or 
community forestry goals rarely achieve. Several authors have argued that a key success factor 
for community forestry is its ability to provide early and regular supply of materials to forest 
user (Calderon and Nawir, 2006 in the Philippines; Pokharel, 2011 in Nepal).

3. Background to EnLiFT Silviculture Action Research 
The EnLiFT Project silviculture action research has established silviculture demonstration 
plots in Chaubas and Dhunkarka village development committees (VDC) in Kavre district and 
in Tandrang Taksar VDC in Lamjung district. The purpose of the silviculture action research 
is two-fold. First the demonstration plots established as a learning site by community forest 
users groups (CFUGs) on how to implement a number of silviculture systems potential for 
their forests. Secondly, the demonstration plots serves as experiments where tree and stand 
response can be measured to guide development of silviculture regimes for active and equitable 
community forest management. This paper reports the crown cover and natural regeneration 
growth in the demonstration plots from Chaubas and Tandrang Taksar representing Pine 
plantation and naturally regenerated Sal forests, respectively. Crown cover and regeneration 
growth in Dhunkarka VDC is not reported due to delayed treatment of one plot.
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4. Silviculture Trial Design and Analytical Framework
The silviculture demonstration plots in Chaubas VDC is located in the Chapani community 
forest. The plantation has an area of 85 hectares (ha) dominated by Gobre (Pinus wallichiana) 
and Pathe Salla (Pinus patula) approximately 35 years old. The silviculture demonstration plots 
in Tandrang Taksar VDC is located in Lampata community forest, which is a Sal-Chilaune with 
a total forest area of 50 ha. These forests are mainly managed for timber but like any community 
forest is generally undermanaged due to strong conservation ethos and lack of silviculture skills 
of forest users. To address this skills gap, hands-on training on silviculture management were 
provided to participating community forest user groups. The demonstration plots served a 
training ground as well as participatory research site where observations on the tree and forest 
response to silviculture is collaboratively undertaken by EnLiFT researchers and forest users.

In Chapani community forest, four demonstration plots were established each having a dimension 
of 60m x 70m. In Lampata community forest, three demonstration plots were established each 
having a dimenstion of 50m x 80m. The treatments are described in Table 1. Some trees were 
felled in each plot following single tree selection system based on Q factor3, shelterwood system 
following Nepal SFM Guideline 2015 and cutting dead, dying, deformed, disease (4-D) trees. 
The pretreatment tree density, post treatment tree density and the volume of timber harvested 
from the demonstration plots are provided in Table 1. After silviculture treatment, the forest 
floor is cleared from harvesting debris and weeds to prepare the ground for regeneration. All 
silviculture operation were conducted in Feb-April or during the driest months of the year. In 
Chapani community forest the silviculture operations were conducted in April to May 2015 and 
the seedling count was conducted in January 2017, while in Lampata silviculture operations 
were conducted in January to March 2016 and seedling count was made in January 2017.

Table 1. Depicts the silviculture treatments at Chapani community forest.

Silviculture treatments in 
Chapani community forest- Chaubas, Kavre

Pre-treatment 
tree density 

(stems per ha)

Post-treatment 
tree density 

(stems per ha)

Volume harvested 
due to silviculture 
treatment (m3/ha)

Negative thinning - harvesting 4D trees only 416 283 60

Single tree selection for mixed pine and broadleaves 
timber production – using Q factor

504 185 300

Single tree selection for timber-fodder forest garden 
– using Q factor

535 147 200

Uniform shelterwood system – using the SFM 
guideline 2015

361 50 243

Silviculture treatments in 
Lampata – Tandrang Taksar, Lamjung

Negative thinning – harvesting 4D trees only 1412 1167 38

Single tree selection for timber production - using 
Q factor

953 780 173

Single tree selection for timber-fodder forest garden 
- using Q factor

1253 963 52

Tree measurements were by conducted jointly by EnLiFT and forest user groups (FUGs) 
following the Rapid Silviculture Appraisal Technique described by Cedamon et al. (2016) 

3  The selection system based on Q factor is described by the same authors on another paper in this proceedings.
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before the silviculture operations to estimate timber stock and derive stand table. The timber 
stock table was used by the FUG to apply for harvesting permit while the stand table was used in 
participatory and bilateral dialogues aimed at collaboratively determining silviculture systems 
appropriate for silviculture demonstration for the given forest characteristics. Tree measurement 
data include diameter at breast height (DBH), species local name, total tree height, and crown 
radii. Eight photographs of the canopy were taken from corners of 10m x 10m subplots within 
the plot at 57.5 degrees from the zenith ordinary (without hemispherical lens) using digital 
cameras to obtain estimate of canopy cover. Canopy cover is defined in this study as the 
proportion of the forest floor covered by the vertical projection of the tree crowns (Jennings et 
al., 1999). Canopy photographs were processed using CanEYE software (freely downloadable 
from https://www6.paca.inra.fr/can-eye/Download) to obtain estimate of canopy cover. Canopy 
gaps are then estimated as 100- crown cover (%) because this value is more appreciated by 
forest users particularly in terms of regeneration development.

5. Results
5.1 Canopy Gaps Created by Silvicultural Regimes
It is generally understood that forest canopy determines the microhabitat within the forest 
controlling the recruitment and growth of new plants and animal activities. All silviculture 
activities alter forest canopy and stand structure to some degree necessary for improving health 
and growth of existing forest and development of future forests. The EnLiFT silviculture 
demonstrations had showed that different silviculture systems create a different canopy profiles 
as measured by canopy gaps and that these differences is more evident in Pine plantation that 
in naturally regenerated Sal.

In Chapani forest, which is an even age pine plantation, the average canopy gap before silviculture 
treatment is between 34-44%. Negative thinning increase the canopy gap by about 11%, selection 
silviculture fore fodder-timber forest garden increased the gap by 28%, selection silviculture for 
timber production has increased the canopy gap by 24% while shelterwood system increased 
the gaps by 43% (Table 2). The differences on canopy gap on timing of measurements (before 
and after silviculture treatment) and between silviculture treatments is found to be statistically 
significant based in analysis of various (ANOVA) where p value is =0.000. There was also 
a significant interaction (p value = 0.000) between timing of measurement and silviculture 
treatments indicating that differences of canopy gaps that some silviculture treatments results 
in considerably larger canopy gaps than others. From Table 2, it is clear that negative thinning 
retain more than half of canopy cover, selection silviculture retains 28-40% of crown cover 
while shelterwood retain 14% of crown cover. 

A relatively different canopy gap profile has been found in naturally regenerated Sal forest in 
Lampata community forest. As shown in Table 2, the average canopy gaps before silviculture 
treatment ranges form 7-9% while after silviculture treatment ranges 48-53% across treatments. 
Canopy gaps has been increased by 45% in negative thinning while selection silviculture 
increased canopy gaps by 38% for selection for fodder-timber forest garden and 41% for 
selection silviculture for timber production. While it is clear that canopy gaps before and after 
treatment are significant, the differences canopy gaps between treatments are not significant (p 
value  = 0.072), indicating that generally negative thinning and selection silviculture have the 
same effects on canopy gaps creation on naturally regenerated Sal stands. 
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Table 2. Canopy gaps (%) before and after silviculture treatments in Chapani and Lampata 
community forests in mid-hills district.

Silviculture Treatment
Canopy Gap (%)

Before Silviculture  Treatment After Silviculture  Treatment
Mean S.E. of Mean Mean S.E. of Mean

Chapani community forest
Negative thinning 34.31 1.36 45.28 2.19
Selection for Fodder-Timber Forest Garden 44.31 .99 72.27 2.96
Selection for Timber 35.65 1.20 59.39 2.51
Shelterwood 44.07 1.13 85.59 1.96

Lampata community forest

Silviculture Treatment
Crown cover (%)

Before Silviculture Treatment After Silviculture Treatment
Mean S.E. of Mean Mean S.E. of Mean

Negative thinning 7.75 .52 52.83 1.82
Selection for Fodder-Timber Forest Garden 9.26 .97 46.99 1.41
Selection for Timber 6.78 .38 47.96 1.90

5.2 Relationship of Canopy Gap and Natural Regeneration Growth 
Following silviculture operations, seedling survey were undertaken in in the demonstration 
plots. It was found that in Chapani pine plantation only 23% of the seedling subplots have 
regeneration while for selection silviculture for fodder-timber fodder forest garden is 100%. 
The seedling density varies on average of 26,000 to 223,000 seedlings per ha in pine plantation. 
In Sal-Chilaune forest, there is high occurrence of regeneration ranging from 79% to 100% and 
the seedling density is 52,000 to 55,000 seedlings per ha (Table 3). It is notable however that 
for pine plantation, seedling occurrence is higher in selection silviculture plot where fodder was 
planted and lower in negative thinning demo plot. Although all plots were had been subjected 
to the same level weed slashing and debris removal after harvesting, the fodder-timber selection 
plot has almost twice the number of regeneration than the shelterwood plot although it has 
slightly lower average canopy gap. In Lampata demo plots, negative thinning has the lowest 
seedling density among the three plots while fodder-timber selection plot has the highest 
seedling occurrence. 

Table 3. Regeneration occurrence, seedling density and canopy gaps for silviculture 
treatments in Chapani and Lampata community forests.

Silviculture Treatment
Proportion of 

regeneration sub-plots 
with seedlings (%)

Seedling density 
(seedlings per 

ha)

Average canopy gap 
after silviculture 

operation (%)
Chapani demo plots
Negative thinning 0.23 26,000 45.3
Selection for Fodder-Timber Forest Garden 1.00 423,667 72.3
Selection for Timber 0.53 54,000 59.4
Shelterwood 0.97 223,667 85.6

Lampata demo plots
Negative thinning 1.00 52,857 52.83
Selection for Fodder-Timber Forest Garden 0.86 91,786 46.99
Selection for Timber 0.79 55,357 47.96
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6. Discussion and Concluding Remarks
The silviculture demonstration plots establishment through the support and facilitation of 
EnLiFT in Kavre and Lamjung had played a key role in changing people perspective in managing 
community forests for better livelihoods. Not only that the plots had served as practical learning 
grounds for basic forestry management and operations but it also has produced hard data on 
the impact of silviculture interventions on forest and stand. It has been found that significant 
proportion of the canopy has been opened because of silviculture intervention, which these 
canopy gaps can be utilised to promote growth of timber and non-timber plants. Based on 
canopy gaps created, shelterwood and selection silviculture can be considered rigid stand 
intervention on pine plantation while negative thinning is less rigid. For Sal-Chilaune forest 
however, it was found that regeneration growth differ between silviculture treatment although 
canopy gaps is almost similar. Although this result was not intended, negative thinning clearly 
created large gaps in a naturally regenerated forest compared to a pine plantation. The reason 
for this is generally due to the higher number of stems of 4-D trees generally Chilaune trees 
on Sal forests which are not present in pine plantations. This is common in many Mid-hills Sal 
forests where older Chilaune and Sal trees are kept as mother trees despite the low phenotypic 
characteristics for mother trees. With government approval to conduct negative thinning, the 
FUG has been given clearance to remove the bad old trees in their forest. Although it may be 
early to make conclusion from this regeneration growth and canopy gap study as the stand is 
still undergoing some development due to silviculture operation, it is clear that silviculture 
operations has have significant role in promoting higher rate regeneration growth and that rigid 
silviculture operations like selection and shelterwood systems are better than negative thinning.
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Prospects of Application of Shelterwood 
System in Mature Pine Stands in  

the Hills of Kavre District

Govinda Paudel1*, Prem Prasad Khanal2, Edwin Cedamon3 and Madan Basyal1

Abstract
Nepal’s forestry has given little or no attention to initiate productive management of 
forests. Forestry practices dominated by protection-centric dogma provided incentives 
to passive management of forests. Communities (also state) suffer from such state 
of inaction(s) in forestry. Despite many benefits, silviculture system based forestry 
remains neglected. Amid rare experience of application of shelterwood system (SWS) 
in Nepal, we have analyzed the prospects of application of SWS in the hills of Nepal. 

This paper is based on the analysis of data from few demonstration plots in mature 
pine stands in Kavre district. The plots are established in mature pine plantations at 
rotation age. We applied SWS as a treatment in the demonstration plots and measured 
and compared the regeneration with the control plot. We demonstrate that SWS is 
applicable in mature pine plantations in the hills with some modification in felling 
pattern. 

We also evaluate the social and biophysical response to crown opening under SWS. 
We analyze and enlist the challenges and prospects of the application of SWS in the 
sloppy hills. Our findings suggest additional set of precautions, such as the grazing and 
forest fire control, should be taken while applying SWS in the hilly terrain. 

Keywords: Community forestry, forest management, plantation, shelterwood system, 
silviculture
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1. Introduction
Forest management in Nepal has been inarguably dominated by conservative narratives and 
therefore remained for decades without any active forest management initiatives. Forestry 
was limited to plantation, protection and to some extent thinning, pruning, fodder and grass 
cutting and removal of 4-D (dead, dying, diseased and deformed) trees which eventually led to 
overstocked stand (Hunt et al., 2001). There is virtually no management in forest throughout the 
country (Yadav et al., 2011).

Trees and forests have played crucial role for survival in many societies and regions in the world. 
This role has been more immense in Nepal wherein a considerable fraction of the population 
heavily depends on forest and tree products for dwelling, food and food production, cooking, 
heating and medicine (Springate-Baginski et al., 2003). Community forestry (CF) has been 
promoted in the last three decades in Nepal to provide forest users’ greater control and access 
to forest resources and therefore improve local community’s livelihood. However CF has not 
made significant impact on farming systems and rural livelihoods (Dougill et al., 2001). Low 
impact of CF to rural livelihoods is brought about by the lack of active forest management 
to enhance productivity (Yadav et al., 2009).  The lack of active forest management of CF 
is associated with several underlying factors including technical issues, protection oriented 
forest management, poorly designed silvicultural practices and limited practical knowledge of 
forest management (Yadav et al., 2011). Gilmour (2014) noted that despite the advances on 
understanding of social and policy arrangements of CF in the last few decades, particularly in 
Asia there has been an apparent lack of coherent body of knowledge on appropriate technical 
systems for CF.

During 1970s and 1980s, Nepal and Australian government through Nepal Australia CF 
Project jointly undertook pine plantation in the hills of Kavre and Sindhupalchowk districts. 
With financial and technical support of the Australian government and participation of local 
communities, Department of Forests (DoF) coordinated massive plantations in more than 
22,000 ha in these district (Hunt et al., 2001). Australian project also provided supports for 
the protection and tending of the seedlings. After the promulgation of Forest Act 1993 and 
Forest Regulation 1995, these forests have been gradually handed over to the communities and 
currently community forest user groups (CFUGs) are managing the forests.  

Since the plantation, CFUGs with technical support of government forest technicians carried 
out one or two early thinning. After those thinning, forest management operations have not 
been implemented. Harvesting was limited to removal of fallen and dried trees. Apparently, 
there are no individuals or institutions who have gone against application of forest management 
operations for better forest productivity. There is a good knowledge base on forest management. 
Yet, little has been done for active forest management of mature pine stands- both in government 
managed forests and in community based forest management (CBFM). The reasons for such 
inaction, for example some of those social-institutional barriers, are partly detailed in article by 
Sapkota et al. (2017) in this proceeding. Recently, with the support of Australian through EnLiFT 

project, silviculture action research (SAR) is underway which has established silviculture 
demonstration plots in Kavre district (in CFUGs of Chaubas and Dhunkharka) trying to see the 
application of selection silviculture and regular shelterwood system (SWS) as alternative forest 
management options in stands with mature pine plantations.
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In this article, we introduce SWS and see its prospects of application in mature pine plantation 
on the basis of the insights we receive from ongoing silviculture action research in Kavre district.

2. Silviculture, Silvicultural System 
Silviculture has been defined as an art and science of controlling the establishment, growth, 
composition, health and quality of forests to meet the diverse needs and values of forest owners 
on a sustainable basis5. 

The objective of silviculture is to cover the available growing area of a stand with the desired 
species of plants, such as timber, fodder, non-timber forest products (NTFPs) etc. so as to fulfill 
the needs of the forest owners- private landholders, communities or governments. Unlike past 
initiatives which focuses mostly on optimisation of timber yield, recent silvicultural endeavour 
also considers the production of additional forest products and services such as fodder, NTFPs, 
fuelwood or water.

 Silviculture system, however, is an organized program of treatments right from the regeneration 
preparation to the harvesting of the trees. British Columbia Ministry of Forests describes the 
silviculture system as:

“a planned program of treatments during the whole life of a stand designed 
to achieve specific stand structural objectives. This program of treatments 
integrates specific harvesting, regeneration, and stand tending methods to 
achieve a predictable yield of benefits from the stand over time”.

5 (http://fwf.ag.utk.edu/Sites/Silviculture/Silviculture%20Definitions%202005.pdf).

Figure 1. A typical sequence of a silviculture system (Source: BC Ministry of Forests).
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As described in the Figure 1, any silvicultural system has planned sequence of activities 
relating to regeneration, (forest) tending and harvesting of the forests. Depending on the mode 
of regeneration and sequence of harvesting across the forests, there are three main silvicultural 
systems viz. clear cutting, shelterwood and selection. Depending on the system of arrangement 
of forest operations and pattern of felling, there are many modifications in these systems and 
many times they are categorised as separate silvicultural systems and described accordingly. 
However, basic principle of regeneration and silviculture operations and harvesting remains the 
same. Whatever be the silviculture system, following are their basic goals:

•	 Meet the forest management objectives of the forest owner,

•	 Provide timely availability of forest products,

•	 Produce a predictable harvest in long run,

•	 Balance the social, ecological and economic concerns,

•	 Ensure regeneration,

•	 Optimise growing space and site productivity, and

•	 Consider forest health issue.

3. SWS
SWS is one of several silviculture systems in which mature stands in a range of cutting series are 
removed so as to promote establishment of regeneration under the shelter trees. The system is 
applied in even-aged stand, and requires that the existing mature trees are removed to facilitate 
regeneration development. The system usually produces natural regeneration (BC Ministry of 
Forests) however, it may also involve plantation if the management objective is to increase 
species mix and stock.

Unlike clear felling system, SWS takes 
relatively longer time to completely 
harvest the upper storey. Seed trees 
or shelter trees are taken out in few 
successive felling whereas all trees are 
removed in a single operation in clear 
felling system. In the SWS the new 
crop or regeneration gradually develops 
under the shelter (protection) of the 
shelter trees. The shelter trees provide 
shade in the forest floor underneath 
which in turn protect the new seedlings 
from intense sunshine and also controls 
the development of weeds competing 
the desirable seedlings which may 
delay the establishment of a young 
forest (Herman, 1962). SWS allows 
practitioners to identify and retain 

Figure 2. Shelterwood system, showing a series of cutting and 
regeneration development (Source: British Columbia, Ministry of 

Forests, Forest Practices Branch).
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certain trees for shelter and seeds required for enhancing the future growth (potential) of young 
regeneration growing underneath. 

As explained earlier, over storey trees are gradually removed in different set of cutting. Only 
few over storey trees, as the name suggests shelter trees, are kept throughout the forests to 
protect the regeneration below from the sunshine, frost etc. and facilitate the establishment of 
under storey regeneration. The residual shelterwood trees are not removed until the regeneration 
establishes and requires no protection from the shelter trees. Therefore, the period of retention 
of those shelter trees varies place to place and the nature of the under storey regeneration. 
Number of shelter trees required in a hectare also depends on the type of regeneration, planted 
or naturally grown, topography and soil type, aspect, soil moisture etc. For example, light 
demander regeneration might not need many shelter trees, whereas more shelterwoods are 
required for shade bearer regeneration. 

The SWS typically involves  series of cutting  in an even aged or near even aged forest stand. 
BC Ministry of forests provides the detail account of such cutting as follows:

3.1 Preparatory Cuts
One or several preparatory cuts may improve the vigour of prospective seed-bearing trees 
such that they can produce a healthy cone crop and be wind firm. Most preparatory cutting is 
concentrated in the lower canopy classes; in effect, this harvest is similar to a low commercial 
thinning. If leave-trees can respond and improve growth and vigour, this often-overlooked 
treatment may contribute the most to a successful shelterwood system. As well, it can provide 
harvestable volume from stands previously considered too young for harvesting.

3.2 Establishment Cut, Seeding Cut, or Regeneration Cut
This cutting, which may be the first cutting in some stands, is intended to provide growing space 
for the regeneration to establish and to provide shelter for the young developing seedlings.

3.3 Removal Cut(s)
Once regeneration is established, stocking is acceptable, and shelter is no longer required, the 
sheltering over storey is usually removed. If left too long the sheltering over storey may hinder 
the developing regeneration, through excessive competition for light, moisture and/or nutrients. 
For shade-tolerant species it may be desirable to remove the over storey gradually with several 
removal cuttings over a period of time.

SWS tend to promote even-aged stands because the cutting and regeneration period is still 
concentrated near the end of one rotation and the beginning of the next.

3.4 Salvage Cut
This non-uniform commercial thinning removes wind throw, insect- or disease-killed timber, 
etc.



PR
O

C
EED

IN
G

S

167

Proceedings of the First National Silviculture Workshop

4. Silviculture Action Research in Kavre
In 2013, the Government of Nepal (GoN) and Australia initiated a research project called 
‘enhancing livelihoods and food security from agroforestry and CF in Nepal’ which is 
shorthanded to EnLiFT. The objectives6 of the projects are:

•	 To improve the capacity of household based agroforestry systems to enhance 
livelihoods and food security,

•	  To improve the functioning of CF systems to enhance equitable livelihoods and food 
security of CFUG members, and 

•	  To improve the productivity of, and equitable access to, under-utilized and abandoned 
agricultural land.

As a part of EnLiFT project, SAR has been carried out in three CFUGs7 in Kavre district since 
2014. Demonstrations of best silviculture practices are being practiced in the selected CFUGs 
to examine application of silviculture systems and treatments of CF in a way that could promote 
food security and livelihood. Additionally, as an action research, the silviculture demonstration 
has tried to incorporate local silviculture knowledge and skills to best silviculture practices in 
Nepal. SAR has the following outcomes:

1. Analysis of silvicultural/biophysical characteristics of CF through participatory 
measurements in demonstration plots over a three-year period (within the duration of 
the EnLiFT Project) and then explaining silvicultural challenges with relevant set of 
factors,

2. Development of new silviculture for food security that can work for the poor and be 
applied in the context of CF – at least at the conceptual level providing broad principles 
and guidance illustrated through specific case studies, and

3. Development of tools for observation and measurement of resilient forest-human 
system given silvicultural interventions (A methodological contribution to how 
participatory silvicultural technology can be developed to address the concerns of 
poor, women and disadvantage groups focusing on food security).

The silviculture action research is trying to investigate on and answer the following research 
questions:

1. What are the institutional and regulatory arrangements required for silvicultural regime 
on CF that enhance food security?

2. What are the anthropological and ecological processes that are occurring for 
silvicultural regime that supports food security enhancement? and

3. What variable we need to measure and how do we measure to advance silvicultural 
knowledge and support policy making?

6   EnLiFT Project document, p. 7
7 Fagarkhola CFUG, Chapani CFUG in Chaubas VDC and Kalopani CFUG in Dhunkharka and Chalal-Ganeshsthan VDCs of Kavre
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Silviculture demonstration is one of a number of activities of research activities of EnLiFT 
under the CF theme. The proposed silvicultural demonstration is closely linked with the broader 
policy and institutional innovations being initiated by other researchers of EnLiFT Project. 
A strong feedback mechanism between the silviculture demonstrations other EnLiFT action 
research activities has been ensured by strong collaboration and communication among the 
government and non-government forestry stakeholders such as District Forest Office (DFO), 
CFUGs, Federation of Community Forestry Users Nepal (FECOFUN), district government 
offices and local government. 

Action Line 1: Demonstration of Silviculture System and Treatments
A total of eight demonstration plots have been established in three CFUGs of Kavre district 
viz Fagarkhola, Chapani and Kalopani. Selection of demonstration entailed a rigorous social/
institutional as well as silvicultural process. After a series of discussions among forest 
technician, local communities and relevant stakeholders, the SAR proceeded. The following 
flow summaries the steps taken well before the plot establishment up to the felling into the 
demonstration plots.

Figure 3. Guiding principle of EnLiFT SAR.
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Detailed information of demonstration is given in Table 1 below.

Table 1. Characteristics of community forests where silviculture demonstration plots are 
established.

Demo-plot characteristics Research Sites

CFUG Name Kalopani CF Chapani CF Fagarkhola CF

Household number 112 117 84

Type of forest Tsuga domusa Pinus wallichiana Mixed broadleaves

Community forest area (ha) 168.8 83.5 53.3

Altitude (m) 2400 1800-2000 1800-2000

Plot number 3 plots 4 plots 1 plot

Plot size 60m x 70m 60m x 70x 40m x 70m

Total area of the plots (ha) 1.26 1.68 0.28

All of the demo-plots are rectangular and except demo-plot in Fagarkhola (which has one 
plot of 40m x 70m), all demo-plots are of 60m*70m with 10 metre wide buffer in each plot.  
(See Figure 3 for general plot layout). Each of the CFUG had prioritized a set of silviculture 

Figure 4. Process of silviculture demonstration and felling.
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treatment for demonstration. After rigorous process of obtaining felling permits from DFO (See 
next section), then the demo-plots have got the prescribed silviculture treatments. 

The silviculture treatments which were selected from a workshop participated with CFUG 
members last July 2014 were randomly assigned for each plots. Following were the major 
silvicultural interventions in those plots:

1. Selection silviculture system (4 plots)

a. With the aim of creating uneven-aged mixed pine and broadleaves forest

b. With the aim of creating uneven-aged Thingre Salla Forest

c. With the aim of creating a Loth Salla and uneven Thingre Salla

d. With the aim of converting even age pine stand to uneven pine  fodder forest 
garden

2. Negative thinning (1 plot)

3. Regular shelterwood System (2 plots)

4. Planting of Cardamom following thinning of mixed broad leaves (1 plot)

Out of total eight demonstration plots, two plots received (regular) shelterwood treatment. 
After demo-plot establishment, total enumeration of tree species was carried out with stem 
location through coordinates for trees above 10 cm DFB. Data of the total enumeration and 
tree coordinates were used to generate stock table and stem mapping indicating the residual 
trees and harvestable trees.  The major harvest was carried out following the Scientific Forest 
Management (SFM) Guidelines 2014 of DoF. The number of residual shelter trees is about 50 
stems per hectare (ha), which was twice the minimum number of shelter trees prescribed in the 
guideline. 

Figure 5. Demonstration plot layout (Cedamon et al., 2015).
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Table 2. Stock table for shelterwood plot in Chapani CF, Kavre.

DBH class 
(cm)

Frequency of trees by species

Chap Chilaune Cryptomeria 
japonica

Gobre 
salla Paiyun Pathi salla Total

10 - 15 2 12 1 6 21

15 - 20 1 2 24 30 57

20 - 25 1 3 5 32 41

25 - 30 2 1 2 32 37

30 - 35 38 38

35 - 40 1 20 21

40 - 45 9 9

45 - 50 1 1

Total 3 1 8 44 1 168 225

Similar procedure of enumeration and tree coordinates and stem mapping was carried out in 
shelterwood plot in Kalopani CF, Kavre. The data were then arranged and analysed to generate 
the stock table and stem mapping as follows:

Table 3. Stock table for shelterwood plot (plot 3) in Kalopani CF.

DBH Class (cm)
Actual stocking (sph) Residual stocking (sph)

Plot 1 Plot 2 Plot 3 Plot 1 Plot 2 Plot 3

0 - 5 5 2 18 1 1

5 - 10 112 29 178 25 4 2

10 - 15 253 106 137 65 35 1

15 - 20 155 148 60 44 57

20 - 25 148 120 32 48 46

Figure 6. Stem mapping of shelterwood plot in Chapani CF, Kavre.
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DBH Class (cm)
Actual stocking (sph) Residual stocking (sph)

Plot 1 Plot 2 Plot 3 Plot 1 Plot 2 Plot 3

25 - 30 59 89 24 27 52 1

30 - 35 19 38 20 14 29 3

35 - 40 11 11 18 9 9 2

40 - 45 14 5

45 - 50 4 4

50 - 55 6 2

55 - 60 1

60 - 65 1

Total 762 543 513 233 233 20

Stock table of shelterwood plot of 60m*70m in Chapani CF shows a total of 225 trees above 
10 cm DBH. Among 225 trees above 10 cm DBH, 21 trees were retained and 204 trees were 
removed. The total volume of the harvested trees was 102.7 m3 (roughly equivalent to 3,594 
cft). In Kalopani, leaving 21 trees as residual trees, 493 trees removed from the shelterwood 
plots which yielded total of 175 m3 timber (roughly 6,125 cft) per ha. 

Action Line 2: Scaling Out Demonstration Plot Experience to CFUG Level 
The learning experience from application of silviculture treatments in demonstration plots 
has generated a good deal of confidence to work on a bigger scale in CFUGs. Year after the 
establishment of shelterwood demonstration plots, EnLiFT facilitated the operational plan 
(OP) revision process of Dharapani CFUG in Kavre. The 43 ha area of Dharapani CFUG is 
predominately covered with mature pine trees planted in late 1970s. The forest has been divided 
into 5 compartments as per the SFM Guideline 2014. 

Figure 7. Stem mapping of shelterwood plot in Kalopani CF, Kavre.
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Table 4. Overview of forest compartments.

Block Compartment Area 
(ha) Aspect Slope 

(degree) Regeneration Crown  
density (%)

Forest management 
objectives

1 Chhapgaira 9.19 SE 20-30 Plantatioin 90 Timber/fuelwood 
production

2 Bhedikhor 7.34 S 25-35 Plantatioin 90 Timber/fuelwood 
production

3 Dharapani 9.85 SW 25-35 Plantatioin/ 
natural

80 Timber/fuelwood/
cardamom production

4 Kaloahal 8.76 S 15-30 Plantatioin 80 Timber/fuelwood 
production

5 Thumkidada 8.11 SE 20-30 Plantatioin/ 
natural

65 Timber/fuelwood/fodder 
production

While revising operation plan, SWS has been prescribed for the management of this CF with a 
major modification in the original SWS. The modification is that thinning1 will be carried out in 
first five years successively each compartment. The thinning operation will reduce the current 
stocking of about 410 stems per ha to 150 stems per ha (approximately in 9m*9m spacing). 
The basis of selection of residual trees (the 150 stems) is bole quality, spacing and tree vigor 
(retaining the best ones). After five years of thinning in each compartment, a series of cutting 
will begin as per the SWS. Each year, 5-10 shelter trees will be identified as shelter trees to 
provide protection to the emerging regeneration underneath (Table 5).

Table 5. Forest management prescription for Dharapani CFUG, Kavre.

Block
Forest operation 

year and number of 
residual trees

Regeneration 
cut pre

Regeneration 
cut

2nd stage 
regeneration cut 

and forest operation

Final cut and 
forest operation

1 Harvesting year 2015/016 2020/021 2025/026 2030/031

Number of remaining 
trees after harvest 
(stem/ha)

150 10-40 Residual trees 5-20/
ha plus mechanical 
thinning of new 
seedling

Final cut and 2nd 
stage thinning

2 Harvesting year 2016/017 2021/022 2026/027 2031/032

Number of remaining 
trees after harvest 
(stem/ha)

150 10-40 Residual trees 5-20/
ha plus mechanical 
thinning of new 
seedling

Final cut and 2nd 
stage thinning

3 Harvesting year 2017/018 2022/023 2027/028 2032/033

Number of remaining 
trees after harvest 
(stem/ha)

150 10-40 Residual trees 5-20/
ha plus mechanical 
thinning of new 
seedling

Final cut and 2nd 
stage thinning

1  Cutting out of trees at or near rotation age is not, technically, a thinning operation. Thinning here should be understood as simply 
removal of trees from existing stand
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Block
Forest operation 

year and number of 
residual trees

Regeneration 
cut pre

Regeneration 
cut

2nd stage 
regeneration cut 

and forest operation

Final cut and 
forest operation

4 Harvesting year 2018/019 2023/024 2028/029 2033/034

Number of remaining 
trees after harvest 
(stem/ha)

150 10-40 Residual trees 5-20/
ha plus mechanical 
thinning of new 
seedling

Final cut and 2nd 
stage thinning

5 Harvesting year 2019/020 2024/025 2029/030 2034/035

Number of remaining 
trees after harvest 
(stem/ha)

150 10-40 Residual trees 5-20/
ha plus mechanical 
thinning of new 
seedling

Final cut and 2nd 
stage thinning

The proposed modification in the pattern of harvesting viz. thinning cum SWS is prescribed for 
the sloppy terrain of Mid-hills where removing all trees except shelter trees would accelerate the 
soil erosion and expose the regeneration unfavorably to adverse climatic condition. In addition, 
the entire 43 ha forest has been regenerated through pine plantation carried out in late 1970s 
to early 1980s. The forest is covered with mature fine trees at harvestable age throughout the 
forest, requiring thinning compartment after compartment each year instead of concentrating 
series of cutting in each compartment as per SWS. Not only the bio-physical reason, removing 
vast amount of timber from the forest in a single year needs huge amount of labour and social/
institutional preparedness which may pose governance challenges.   

5. Discussion and Conclusion
The government has proactively taken actions for the management of forests throughout the 
country. Building on the demonstration experiences at project level, and realizing the profound 
possibility of realising economic benefits, government has been actively engaged into devising 
policies to provide legal basis of forest management. SFM guideline 2014 has already been 
promulgated. However, early initiatives of active forest management have been concentrated 
in Terai forests. Such initiatives are virtually non-existent in other physiographic zones such 
as Mid-hills.  In this context, forest management initiatives in the Mid-hills, particularly in 
forest stands of mature pine plantation in the form of demonstration, learning and scaling 
out is important and necessary. Silviculture action research of EnLiFT project is one of such 
endeavour. 

Based on the silviculture demonstration plot experience and following the scaling out at CFUG 
level, SWS is technically (and socially) appropriate for the management of mature pine stands 
of Kavre and other similar forests across the nation. However, application of SWS certainly 
does have challenges (Box 1).

However, the potential challenges are more related to governance than to the technical 
implementation of the SWS. For example, risk of fire, grazing, fund misuse, sub-optimal skill 
of CFUGs/DFO can be avoided or mitigated through proper management and capacity building. 
Some of the challenges such as difficult to diversify species mid and limited survival rate of 
planted seedling relate to technical challenges which may require further research. 
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However, shelterwood is still the most applicable system for the management of mature pine 
plantations in Kavre and other similar regions. The key characteristics of SWS (Table 6) in 
Nepalese context have indicated clear merits of this system over other potential system. 

Table 6. Key features of SWS.

Key features Impact

Timber yield and quality High-generally from larger diameter trees

Stand structure after treatment Single stratum forest, good quality mother trees may be harvested but can 
be left for biodiversity purposes

Regeneration development potential Large opening of the canopy will promote establishment and development 
of healthy regeneration

Potential product of diversification Timber, fodder, and NTFPs can be established  after stand treatment

Cost and return of silviculture 
operation

Positive return because of higher value timber from larger trees

Legal mandate Scientific forest management guideline 2014

Ease of operation Can be easily implemented guided by unit area control and stocking of 
mother trees

SWS has certain advantages. Firstly, it provides opportunity of removal mature trees and 
promotes the establishment of new stand. This generates significant amount of revenue which 
will in turn contribute to enhance livelihoods and food security of the community. Secondly, 
shelterwood is comparatively easy to apply than the selection system. This can then generate 
a powerful societal message that forest management is also a profitable. This is important 
when the whole forestry sector of Nepal is criticized for conservative and is not contribute 
economically to the local as well as national economy. Thirdly, the growth of seedling is greater 
than that of selection silviculture and in negative thinning. 
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Survival Status of Plantations in  
Parbat District, Nepal

Ganesh Paudel1* and Reeti Acharya2

Abstract
In the past decades, thousands of hectares of land have been planted in Nepal. However 
due to lack of assessment of the survival status of planted seedlings,  we lacks data 
about how much forest we have created as plantation forests. Many plantation 
programs were failed. This study was carried out in 27 community forests (CFs) of 
Parbat district with the aim of analysing the survival status of the planted seedlings. 
Plantation was done in June/July of 2015 and total count of the survived seedlings 
was carried out in June 2016. The cause of seedling mortality was identified through 
observation, judgment and interaction with local people. In the studied CFs, 11 types 
of species were planted comprising 20,172 seedlings where 58.57% of the seedlings 
were survived until the end of first year. Most of the mortality (52%) was caused by the 
combination of different factors including poor quality of seedlings and other technical 
and environmental factors. Forest fires, weeds, drought, disease and grazing were 
found to be responsible for the mortality of 17%, 12%, 10%, 7% and 2% seedlings, 
respectively. Regular monitoring of plantation area with the involvement of local 
community members is recommended for policy makers. Furthermore, assessment of 
survival rate of different species in different ecological regions is recommended for 
future researchers.

Keywords: Community forest, mortality, plantation, seedlings, survival

1*  Assistant Planning Officer, Department of Forests, Nepal email: ecopaudel@gmail.com
2  Freelancer Forester, email: reetiacharya071@gmail.com
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1. Introduction
Large-scale government programmes have been implemented to improve the forest resource 
concentrating on the creation of a new forest resource through plantation establishment (Carter 
and Gilmour, 1989). Forestry development is a long term endeavor and long time would be 
needed to get economic benefit from investment. Human patience would be exhausted to to 
wait for until final felling of trees (Campbell and Bhattarai, 1983). Evaluation of the success 
of the project is required to justify the investment in the forest development. The reasonable 
compromise is to select short term indicators that are as closely related to the long term 
objectives as possible while still remaining measurable (Campbell and Bhattarai, 1983).

Survival rate of seedlings planted in Private Forests and Government Forests have proved to 
be the most important key indicators of the success of forestry activities (Fonzen, 1986). It is 
necessary to track the survival rate and farmer preference of planted seedlings to determine 
the effectiveness of District Forest Office (DFO) planting and seedling distribution programs 
(Bashyal and Denmanski, 1990). Not only do they measure programme achievement, but they 
also point out the technical and social problems that remain to be overcome (Fonzen, 1986). 
Survival of seedlings in plantations on community land is regarded as one of the key indicators 
in evaluating the success of the plantation project (Ghimire and Erling, 1985). In addition, 
survival rate by species provide an indispensable guide to the species which should be used for 
plantations in the absence of scientific research (Fonzen, 1986). Various technical and social 
causes were also identified by the previous scholars as the cause of the seedling mortality (eg 
Campbell and Bhattarai, 1983; Fonzen, 1986;  Ghimire and Erling, 1985). Technical problems 
including size and health of seedlings during plantation, failures to match species to site 
conditions, lack of weeding and poor plantation methods were identified as the primary reasons 
for seedling mortality whereas the main social reasons was livestock grazing, although this 
accounted for less mortality than technical reasons (Campbell and Bhattarai, 1983). Field level 
detailed analysis of the causes of mortality is essential to increase the survival rate of plantations 
which ultimately is important for justifying the investment in afforestation and reforestation 
activities.

Nepal has planted millions of hectares of land in the past decades. But due to lack of assessment 
of the survival status of planted seedlings we have inadequate information about how much 
forest have we created. There is dearth of literatures regarding the survival status of plantations 
in recent times. Every year millions of seedlings have been planted in Nepal. For the fiscal year 
2016/17 around 170 million NRs. budget has been allocated to seedling production through 
Department of Forests (DoFs) to produce around 23 million seedlings (DoF, 2016). Still Nepal 
lacks the accurate information about the survival rate of different species in different region. 
Due to lack of assessment whether our plantations were successful or not, we have been unable 
to improve our plantation techniques. To fulfill this gap field level assessment of the survival 
status of plantations is necessary. This study was carried out with the objective of finding out 
the survival status of different species and causes of seedling mortality in community forest 
(CF) plantations. 
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2. Materials and Methods
2.1 Study Area
Parbat district is a hilly district of Dhaulagiri Zone, Nepal. It is situated between 270 28’ N to 280 
39’ N latitude and 830 34’ E to 830 59’ E longitude and has an area of 53,656 ha (DFO, 2016). The 
altitude varies from 520 m to 3300 m whereas the annual rainfall is 2400 mm to 2600 mm. The 
maximum temperature in summer exceeds 32.30C and the normal winter temperature is about 
7.50C. The soils are medium to high inorganic matter and are hardly suitable for agriculture in 
many areas. Landslides and soil erosion are severe in Parbat district during rainy season. The 
total area of Parbat district is 53,668 ha, out of which agriculture land, grazing/pasture land, 
forest land cover 16.8%, 28.22%, 37.25%, respectively and other land types cover 17.73%. Main/
major forest types in the Parbat district are hill Shorea robusta forest, Schima-Castanopsis forest, 
Pinus roxburghii forest and Quercus 
spp. forest. Most of the national 
forests of this district have been 
handed over as CFst (DFO, 2016; 
Paudel, 2015; Acharya and Paudel, 
2016) and till now, 12,963.56 ha of 
forest area has been handed over to 
382 community forest user groups 
(CFUGs) (DFO, 2016). Survival 
status of of plantations carried out 
in 27 CFs was assessed.  Pits were 
prepared in April/May of 2015 and 
plantation was carried out in June/
July of 2015. The plantation sites 
were protected from grazing. The 
observation of planted seedlings 
and weeding operation were carried 
out by forest users.

2.2 Data Collection
Plantation areas were identified from the records of the DFO. Concerned respective CFs 
members were consulted about the assessment of the survival of plantations. Total count of 
survived seedlings was done in June/July 2016 involving the users. Causes of mortality of 
seedlings were identified through observation, discussion with officials and interaction with 
local users. Obtained data were fed into MS-excel 2010 and analysed accordingly.

3. Results
3.1 Plantation Survival
In total eleven plant species were planted in 27 CFs (Table 1). Altogether 20,172 number of 
seedlings were planted of which only 11,814 (58.57%) were survived at the end of first year. 

Figure 1. Study area.
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Table 1. Species wise number of planted and survived seedlings.

Species Number of seedlings 
planted

Number of seedlings 
survived

Survival  
percentage

Taxus species 1,000 450 45.00

Artocarpus lakoocha 1,500 510 34.00

Ficus semicordata 1,165 411 35.28

Acacia catechu 4,000 2,000 50.00

Choerospondias axillaris 1,000 429 42.90

Michelia champaca 5,000 3,750 75.00

Pinus wallichina 600 0 0.00

Ficus auriculata 900 655 72.78

Cinnamomum tamala 1,400 850 60.71

Zanthoxylum armatum 3,457 2,670 77.23

Toona ciliate 150 89 59.33

Total 20,172 11,814 58.57

3.2 Causes of Mortality
The natural as well as 
anthropogenic factors 
were identified as the 
main/major causes 
of seedling mortality. 
Forest fire was found 
responsible for the 
mortality of 17% 
planted seedlings, 
drought caused for 
10%, grazing and 
diseases caused for the 
failure of 2% and 7% 
seedlings, respectively. 
Most importantly, 
the collapse of 52% 
of planted seedlings was caused by factors including poor health condition of the seedlings, 
immature planting and lack of care in transportation and handling (Figure 2).

4. Discussion
4.1 Plantation Survival
The overall survival rate of the planted seedlings was found only 58.57% which was quite 
lower than the findings of Fonzen (1986). Fonzen (1986) in his assessment in Palpa district 
Nepal found the average survival rate of the afforestation as 73.7%, with the average of the 
survival rates ranging from 42% to 94% in separate plantations. Bashyal and Demanski (1990) 

Figure 2. Causes of seedlings mortality.
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found the 60.5% survival rate of seedlings planted in private lands of Dang and Salyan districts.  
Ghimire and Erling (1990) found the 63.8% overall survival of seedlings in 14 different districts 
of Nepal. Likewise Sherpa (1996) also showed the 66.9% as an average seedling survival rate.

Survival rate of Artocarpus lakoocha in farmer’s plantations varied from 15% after four year 
to 60% after one year in CF development development project (Campbell and Bhattarai, 1983). 
Jackson (1994) stated that A. lakoocha is more suitable for planting by individual farmers than 
in community plantations. In our study the survival rate of A. lakoocha was just 34% at the end 
of first year which is consistent with the Jackson (1994) as it requires fertile soil for growth and 
also quite a lot of care and attention. The rate of survival of the F. semicordata was recorded 
about 90% if planted during monsoon but it was only 58% for the plantation carried out in 
winter season (Sherpa et al., 1992). In contrast to these findings our study recorded very low 
survival rate of F. semicordata. As F. semicordata is palatable in our case the plantation is 
destroyed by grazing. While discussing with the local people, they said that the seedling of this 
species was not good due to long distance transportation. 

The 80% survival of Choerospondias axillaris was recorded at Kadamba (1500 m) in 28 months 
from the plantation time (Jackson, 1994) but our study recorded only 42.9% survival which 
could due to poor quality of seedlings. The survival of the Michelia champaca was found good 
(75%) in our study which is consistent with the findings of the Shrestha and Gautam (1991). 
They found that the 79% and 75% survival rate of the species at five and seven years old 
plantations respectively in Parbat district. Survival of the Pinus wallichiana at altitude over 2000 
m has been good but moderate to poor below 1600 m (Jackson, 1994). Joshi (1985) recorded 
89% survival of P. wallichiana species from ThuloChaur Mustang (2250 m). The survival rate 
of P. wallichiana was found 64%, 89% and 91% at Lower Nagarkot (1700 m), Tistung (1900 
m) and Upper Nagarkot (2000 m), respectively (Jackson, 1994). This trend shows that survival 
rate greatly decreases with decrease in altitude from 2000 m. In our study site, the seedlings of 
P. wallichiana were completely lossed due to fire but discussion with locals revealed that there 
was considerable good survival before the occurrence of fire as the site was around 2000 m 
altitude. 

At Tistung (1900 m), planting of Ficus auriculata up to 1985 trials failed completely while 
the later plantations have 50% and 87% survival rate in open land and under shade of pines 
respectively (Jackson, 1994). He also mentioned that the survival rate of this species found 
higher if planted under the shade of pine than in the open area. Scholars (eg Joshi and Sherpa, 
1992) found that the survival rate also varies with the time of plantation. They recorded 100% 
survival for seedlings planted in May, June, August and September, 75% in October and 41% 
in April at Pakribas (1700 m). In our study site, plantation has been carried out in June/July 
and hence fairly higher rate of survival (72%). Our finding is also consistent with the Jackson 
(1994) observation at Sangachowk where he recorded 70% survival planted under pine after 28 
months. As in our study site plantation was carried out in open area without applying fertilizer 
the survival rate of F. auriculata can be increased further by planting under pine with application 
of the fertilizer. Our finding on the survival rate of Toona ciliate (59%) is consistent with the 
findings of the Grob (1982) and Ghimire and Nielson (1985). Grob (1982) record the 75% of 
survival of Toona ciliate in March from seedlings planted in the previous monsoon while the 
survival rate at 1983/84 was only 43% at the same plantation (Ghimire and Neilson, 1985). This 
only grows well in moist fertile soil (Jackson, 1994) hence the lower survival rate (59%) could 
be due to the drought and infertile soil. 
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Survival percentage of 50% and above is considered as satisfactory by Pakistan Forest Institute. 
Our study shows 58.57% survival percentage. So, this ratio of survival in our study could 
be considered as satisfactory. But the discussion with the officials of the district forest office 
revealed that plantation is carried out without preparing site and pit in most of the cases. In this 
case of studied CFUGs seedlings were distributed only after field verification whether site and 
pit has been prepared or not. They mentioned that survival rate in other communities could be 
lower than the studied CFUGs. 

4.2 Causes of Mortality
The study identified different factor of seedling mortality but higher number of mortality (52%) 
is caused by factors including careless in transportation and poor health of the seedlings. This 
result was found similar with the finding of the 1982/83 survey by the CF Development Project 
where the causes of seedling mortality in their plantations about 40% were due to the wrong 
size (generally too small) or poor health of the seedlings at the time of planting (Campbell and 
Bhattarai, 1983; Jackson, 1994).

Moisture stress is the leading cause of seedling mortality as this accounted for 76% of the 
seedling mortality in Dang and 68 % in Salyan (Bashyal and Demanski, 1990). Our finding was 
contrasted with these as drought only accounted for 10% seedlings mortality. The site was moist 
enough to provide the water for seedlings so moisture stress was not leading cause of mortality 
in our study.  Sherpa (1996) identified livestock damage as the main cause and others are the 
drought, unsuitable site, fire, landslide and frost. Ghimire and Erling (1990) identified the three 
main causes for seedling mortality as species selection, size of seedling and livestock damage. 
Other factors such as poor quality seedlings, improper site selection, improper planting methods 
and transportation damage contribute directly to moisture stress (Sherpa, 1996) however these 
factors are difficult to determine and were not recorded. Bashyal and Demanski (1990) found 
that the grazing accounted for 20% and 18% seedling mortality in Dang and Salyan respectively. 
In our study grazing was not seen as the serious problem as compared to the other findings. 
Protection of plantation area from fire in case of plantation carried out under pine forest can 
improve the survival rate of the plantation. Improved health and quality of the seedlings can 
improve the survival rate of the seedlings so care must be given to produce high quality and 
healthy seedlings. Likewise for increasing survival rate of the seedlings care should be given 
during handling and transportation.

5.  Conclusion 
The survival rate of the plantation was found to be 58.57%, which is satisfactory but there is 
variation in survival rate between species. Care must be given to improve the survival rate of 
those species having low survival rate. Factors including poor health of seedlings, carelessness 
in transportation and handling were seem as he most influencing factor in the mortality of the 
seedlings. Other factors viz. forest fire, weeds, drought, disease and grazing were also found 
affecting the survival of plantations. To improve the survival status of the plantations regular 
monitoring of plantations, use of large sized seedlings, site preparation and protection from fire, 
grazing and weeds is recommended. Assessment of the survival status of different species in 
different ecological range is also recommended for further studies.
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Pine Plantations Management in Community 
Forests: Application of Silviculture to Enhance 
Productivity, Replacement of Timber Import 

and Conversion into Mixed Forest

Arun Sharma Poudyal1 and Shiva Sapkota2

Abstract
Community forestry is a process of forest resources management with the participation 
of local community since the last 40 years in Nepal. There are 518 CFUGs in 
Sindhupalchowk district alone with area coverage of 29,056 ha out of which about 
13,000 ha is pine plantation. Among these 10,000 ha are accessible for intensive 
management to enhance production of timber and fuel wood. In Sansari community 
forest intensively thinning operation has been carried out with the application of 
silvicultural operations in 18 ha of area with the production of 11,000 cft of timber 
and 7,500 kg of fuelwood. Almost 1,348 man days employment has been generated 
with potential income to the CFUG was NRs. 2,511,928 from the sales of timber and 
fuelwood. However, since last few years Nepal is importing the timber from different 
countries in large amount. According to the Foreign Trade Statistics of the Department 
of Custom 162,186 MTQ timbers have been imported in the fiscal year 2070/71 alone. 
Besides there is large amount of veneers and particle boards almost 36,278,684 SQM 
are also imported. Therefore, the management of pine plantations in community forest 
in Sindhupalchowk alone could be produced 5,000,000 cft of pine timber, which 
obviously replace the foreign import of timber in Nepal. 

The sustainable forest management with the basic principles of silviculture system 
creates the room for production of indigenous broad leaf species to develop mixed 
forest in community forest areas. Similarly, application of silviculture systems in 
forest management helps the community forest to increase the forest products and 
productivity of the forest. Utilization of forest products from community forests creates 
off-farm employment and income generating activities to improve the livelihoods. 
Community forests have got opportunities to increase productivity of timber, fuel 
wood, fodder, non-timber forest products with the practice of silviculture systems 
in forest management.  Application of silviculture in community forest thus helps to 
ameliorate the economy, ecology, and strengthen social institutions.  

Keywords: Community forestry, import, income, silviculture, timber

1 Kathmandu Forestry College (KAFCOL), Kathmandu
2 DFO Sindhupalchowk
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1. Introduction
Sindhupalchowk district lies in the central region of Nepal. The Government of Australia 
supported plantations and forest resources management in the district.  Forest management and 
plantations on the degraded land was initiated from the beginning of Nepal-Australia Community 
Forest Development Project in 1978.  However, Community Forestry (CF) development was 
initiated in a planned way since 1990.  At the beginning, the project was started by the initiation 
of plantations in the degraded areas with the involvement of local community.  The project was 
also focused on the orientation of forestry staffs in CF and the formation of Forest User Groups 
(FUGs).  These groups become effective community based institutions to protect, to manage 
with plantations on degraded lands, and to utilise natural resources.  The project continuously 
emphasis on the capacity building of district forestry organisation, FUG formation, and post 
formation support.  

The major intervention was the capacity building and support to district office and a shift to 
develop multi-partnership approach to CF development through Service Providers (SP) and Non-
governmental Organizations (NGOs). Out of the total 29,056 ha area (518 CFs) about 13,000 ha 
are covered with pine plantations, which has been handed over to the community to a population 
of 362,316 in 64,268 households. During the process and operations of CF various new learning 
and experiences have been evolved to develop new technology and operational systems in CF 
resource management, Non-timber Forest Product (NTFP) management and livelihoods for 
weaker section of FUGs. These learning and experiences have become guiding principles for 
the forest resource management in the district. These learning processes are important for pine 
plantations management to enhance the production and conversion into mixed forest to fulfill 
the need of local community and to ‘scale up’ pine plantation management with appropriate 
silviculture system in the potential 10,000 ha of CF.

The second-generation issues envisaged in CF are sustainable forest management (SFM), 
livelihood improvement and good forest governance with social inclusion. Good forest 
governance aims at equitable distribution of resources, make sure that the voice of different 
groups of people particularly the poor and excluded groups are heard and enhance the economic 
and social welfare of the people through management of forest resources (Pokharel, 2001; 
Timsina et al., 2004). In particular forest management increases the productivity and enriches the 
biodiversity for income generation. But there is very meager amount of 3% of total expenditure 
of Community forestry user group (CFUG) income allocated to pro-poor income generation 
activities also needs to increase (Kanel, 2004; NACRMLP, 2004). Sansari CF has initiated the 
thinning operations in 18 ha area of CF as a piloting to generate income for the expenditure in 
pro-poor activities. It has been recognised that CF has potential to contribute significantly to 
improve the forest condition, change of forest composition into mixed forest and increase the 
production of timber and fuel wood to improve people’s livelihoods. 

2. Community Forestry and Silviculture System
Rural communities of Nepal are highly dependent on subsistence agriculture for their 
livelihoods. Forest and forestry are inevitable for sustaining any agriculture system. The organic 
manure and agriculture tools are available from the SFM. SFM is one way or the other linked 
with the application of silviculture system or the tending operations. Applications of silviculture 
system and tending operations are very important in light of forest management to enhance the 
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growth and promotion of desirable 
tree species in forest composition 
to develop into mixed forest in 
order to maximize the ecosystem 
services from the forest. 
Therefore, SFM, conservation 
and wise use are crucial for the 
continuation of agriculture system 
with the sustained yield of forage 
and organic manure. The perennial 
water source for irrigation is 
because of intact forest coverage 
in catchments. The forest coverage 
in the watershed recharges the 
ground water and improves the 
source of natural water springs. 
The mixed forests composition 
is more appropriate for rural 
setting to get the diversity of forest products required to local community. There are two broad 
factors that enhance the productivity of the forest, the first one is the application of silviculture 
operations in the CF, and the second one is the management and distribution of  forest resources 
to keep ecological functions intact. Thus, the intrinsic linkages of silviculture system and forest 
resources management to improve the livelihood have been depicted in the following flow 
diagram.

The rural community has generated self-employment by cultivating, managing and marketing 
forest products in the CF (Poudyal and Thapa, 2004) available from the application of 
silviculture operations. Thus it is necessary to have SFM with the application of appropriate 
silviculture practices to increase the productivity to improve livelihoods. However, there are 
various elements, which bring the hurdle in the productivity of the forest, for instance forest 
fires, smuggling of timber, and encroachments are crucial. Loss of soil erosion and fertility and 
lack of natural regeneration also plays vital role in the loss of forest productivity. Conservation 
and management of these adverse elements could enhance the productivity of the forest with the 
applications of tending operations.

3. Materials and Methods
The study was carried out in Sansari CF (91.81 ha) in an area of 18 ha in Sindhupalchowk district, 
which is located in the Central Development Region in the Middle Mountain. Sansari CF was 
selected because (i) it is close to the district forest office (ii) covered with Pinus roxburghii and 
Pinus patula forest management with the initiatives to develop mixed forest (iii) produce timber 
for earthquake victims (iii) easy to demonstration and (iv) eagerness of the FUG. The CF in the 
Middle Mountain has been created with the plantations of Chir pine (Pinus roxburghii) and Pate 
salla (Pinus patula) to increase tree coverage in the denuded hills. In the geo-climatic condition 
of the Middle Mountain pine species has got higher economic potential for the establishment 
of plantations and to fulfill the daily requirements of fuel wood and small timber for local 
community. In Sansari CF plantations was done in the fiscal year 2035/2036 which is of 36 



PR
O

C
EED

IN
G

S

187

Proceedings of the First National Silviculture Workshop

years of age. The study was focused on how the silviculture system and tending operations 
are applied for SFM to improve the forest condition, conversion into desirable mixed forest, 
increase the production of timber and fuelwood to improve the livelihood of the people. The 
numbers of tree stands are high per ha so that the growth is stagnated. Although, the ‘Guidelines 
for thinning of Chir pine and Pate salla plantations, 20643” has been prepared, it did not applied 
so far. The thinning guidelines has been applied in 18 ha area for the production of timber to 
reconstruct buildings for earthquake damaged houses. The application of silviculture system 
has substantial effects on the improvement of forest in biodiversity conservation and livelihood 
improvement of the people. 

A study team was formed comprising two forest officers as an expert with one-ranger and forest 
guard including user group committee members to provide the required information in the field 
using forest inventory. Total enumeration was carried out in 18 ha area to determine the number 
of stems and estimation of growing stock 
and volume. Application of mechanical cum 
selective thinning at a distance of 5.5 m x 5.5 
m has been determined with retaining five 
mother trees per ha. 

Systematic data collection formats were 
designed to collect the data.  The inventory 
data collected were inserted in excel 2010 to 
calculate the actual volume estimation in the 
study area.  CFUG operational plan and other 
related documents were reviewed.  Various 
field visits and meetings were organized with 
executive committee and FUG members to 
understand the application of silviculture 
operation in the process of forest resource 
management. The user group committee has 
kept all the records of expenditure, income 
and distribution of forest products intact. 
Analytical discussions were also performed 
regarding the findings and validity of the 
research by the team of authors.  

4. Results and Discussion

4.1 Application of Silviculture Practices
The silvicultural operation has been applied in 18 ha area of the Sansari CF in accordance with 
prescription of approved forest plantation guidelines of Chir pine and Pate salla in Nepal. Based 
on the detailed inventory, thinning objective of different types of thinning was assessed and site 
suitable thinning types and intensity was prescribed and carried out. In the process of developing 
the prescriptions, theoretical and practical aspects of thinning were well integrated with due 
consideration of forest composition and the site quality. The prescriptions were applied with the 

3 Thinning Guidelines for Plantation Forest of Chir pine and Pinus patula in Nepal, 2064.
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positive discrimination for the protection of indigenous broad leaf species for the conversion it 
into the mixed forest type.  The mechanical cum selective thinning of the mature pine crops has 
been practiced with the consensus of user group committee. The expected resultant crop is to 
get an uneven-aged forest mixed together over every part of CF. The outcome of thinning is to 
retain five mother trees per ha with priority to promote indigenous broad leaf trees in CF. The 
spacing has been determined 5.5 m x 5.5 m leaving almost 330 tree stands per ha in the CF. The 
conversion into mixed forest of pine and broad leaf species initiatives took place in concentrated 
approach so as to change from one set of species to another. Conversion stipulates a change in 
crop composition to increase the yield of desired species in CF. Subsequent thinning operations 
have to carry out to cover all over the CF area for SFM and income generation.

Why do thinning?
There are many reasons of thinning and harvesting of trees and poles in the process of forest management.

•	 To provide more light to the ground for the promotion of regeneration.
•	 To give tree and pole crops more space to enhance the growth.
•	 To implement the management and silviculture system in the course of thinning operation.
•	 To improve the forest habitat for the better management of wild animal.
•	 To meet the local demand of small timber, poles and fire wood of the local community.

The prescribed thinning was of course the ground thinning. All the trees and poles of suppressed, 
crooked and tilted have been removed to improve the quality of the forest. The prescription is 
based on to create enabling environment to enhance the growth of the retaining crops. The 
thinning has been considered to maintain diversity of the crops; however the local indigenous 
species has given priority.

4.2 Timber and Fuelwood Production 
Large areas of pine plantations have been established in the mid-hills during the late 1970’s 
and 80’s. In the Sindhupalchok alone there are almost 130 km2 of pine plantations that could be 
worth NRs. 1 billion a year in terms of saw mill gate prices. The districts of Kabhrepalanchowk, 
Ramechaap, Dolakha, Makawanpur, Kathmandu and Bhaktapur also hold substantial additional 
pine plantation areas, which are also in the acute need of silvicultural operations to enhance 
the production, improve quality 
of forest, employment and income 
generation. These plantations have 
been established, and many more also 
but for what purpose? They could be 
providing hundreds of much needed 
jobs and livelihood opportunities in 
the uplands and providing a base for 
thriving wood processing industries 
but they are not, and the plantations 
are degrading. Therefore, it is very 
urgent the application of silvicultural 
operations according to the pine 
plantations guidelines, 2064.
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The thinning in 18 ha has builds on lessons to attainment of pine plantation management 
for creating hundreds of job opportunities, for broad based sustainable poverty reduction, 
for development of the national wood processing industries and supply of low cost building 
material for reconstruction of earthquake damaged houses and even export.

Potential production of the pine plantations  seems very generous for yield regulations. The 
18 ha area of Sansari CF thinned and removed total number of 1,064 trees of Chir pine (Pinus 
roxburghii) and Pate salla (Pinus patula) with total timber production 10,658 cft. Of the total 
production of the timber 1,782 cft has been distributed internally to user groups and 8,876 
cft has been sold through the tender. The income from the internal sales was NRs. 135,476 
and the income from external was sales NRs. 2,511,928. The total income from the timber 
alone was NRs. 2,647,404. Appropriate way of application of silviculture operation in CF could 
significantly increase the production of the timber. However, if total pine plantations managed 
with appropriate technology the production could be rocketed to 5,000,000 cft in Sindhupalchok 
district alone. The large amount of pine timber produced needs seasoning and treatment to make 
it more useful within FUGs for the reconstruction of earthquake damaged houses. 

4.3 Timber Import
Nepal is rich in forest resources, the latest Forest Resources Assessment (FRA) envisaged that the 
forest coverage has increased to 44.74%, however 4.38 % are delineated as the other woodlands. 
Accessible potential forest areas are handed over to community for conservation, management 
and utilisation. According to the Community Forest Division of the Department of Forest (DoF), 
a total of 1,652,654 ha of national forest have been handed over as CFs and 2,177,858 households 
have been benefited. Although, 25% of the national forest has been handed over, their potential 
production is not being utilised. Forest management initiatives are ignored and alienated in CFs. 
The knowledge of silviculture, tending operations and management are sidelined. The potential 
national production of timber is not harvested, however artificial timber deficit has been created 
in the market and the timber is imported from Myanmar, Indonesia, Malaysia and many other 
countries. The national level of consensus has never been built to import the foreign round wood 
and lumber and/ or the consent from Ministry of Forest Soil and Soil Conservation (MoFSC) has 

not been taken. The policy 
dialogues never have been 
happened, what are the 
possibilities to increase 
the national production of 
timber? What is the actual 
deficit of timber? What 
are the alternatives to 
make use of softwoods? 
The feasibility of 
development of seasoning 
and treatment plant did 
not discuss to materialize 
the use of softwoods in 
construction.
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According to the Foreign Trade Statistics, Department of Custom4, in the FY 2070-71 alone 
a total of 162,186 MTQ of timber including round wood and lumber as well as large amount 
of veneers and particle boards almost 36,278,684 SQM were imported. In the absence of our 
resources management large amount of foreign currency has been drained out to create trade 
deficit. The trade balance of last four years is given in the following Table 1.

Table 1. Trade balance of last four years.

Particulars 2069/70 2070/71 2071/72 2072/73

Import (NRs‘000) 613635949 716129853 786191403 774712277

Export (NRs’000) 77402265 89622727 85194754 70254165

Trade balance (NRs’000) (-536,233684) (-626,507126) (-700,996649) (-704,458112)

Source: Annual Foreign Trade Statistics, Department of Customs, Tripureshowar, Kathmandu

The above data shows that the trade deficit gradually increasing every year. The import of 
timber in the fiscal year 2070/71 increased the trade deficit almost by NRs. 8.5 billion. This 
huge amount of deficit could be slashed by the application of silviculture operation in forest 
management to increase the timber and fuelwood production.

4.4 Sustainable Forest Management Initiatives
CF is one of the most successful approaches for SFM. The government has transferred the right 
and responsibility of managing the forest on sustainable basis to the local committees. Thus, the 
essence implies on the concept of sustainable management and wise use of CF (Kanel, 2004). SFM 
not only concern to the contribution of forest products but also to sustainable development. The 
SFM is only possible through technical applications of silvicultural operations in CF. This sort of 
development builds on the basis of economic viability, environmental benign and social benefits 
at present and all through the future needs (Higman et al., 2004). There are various definitions 
about sustainable forest management. The most accepted definition according to ITTO, criteria 
indicators for sustainable management of Natural Tropical Forests, 1998 ‘sustainable forest 
management is the process of managing forests to achieve one or more clearly specified objects 
of management with referred to the production 
of continuous flow of desired forest products 
and services, without undue reduction of its 
inherent values and future productivity and 
without undue undesirable effects on physical 
and social environment’. 

Thus, the approach of SFM not only 
concentrated on sustained yield but also 
recognized social and environmental concerns 
at broader perspective. One of the objectives 
of the sustainable management of the forest 
is also the conservation of biodiversity and 
protection of indigenous tree species. The 

4 International Trade Statistics, fiscal year 2070/71.Kathmandu: Department of Trade Custom.
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application of silviculture operations was the conversion of CF into mixed forest composition. 
The prescribed thinning operation would be helpful to bring back the forest into the mixed forest 
mainly dominated by pine trees. Therefore, the thinning operations enable the environment 
to promote the regeneration of local tree species. On top of it, the SFM initiatives taken are 
described below.

4.5 Improvement Felling 
The mechanical cum selective thinning in CF area is done from the perspective of the improvement 
tree stand for sustainable harvest of timber for the future generation. The dead, dying, diseased 
and fallen trees were also collected from the designated area of 18 ha. A technical team was 
formed to locate 3-D and selected trees were marked for harvesting recording the height and 
the girth of those trees. Then the  silviculturally available trees were marked for harvesting to 
level with thinning guideline 2064. The estimated volume was determined with the control by 
area allocated for thinning operation. The total annual harvestable timber production available 
was thus prescribed in the operation plan to have yield regulation under area control method. 
The timber and fuel wood production and the income from the thinning  in 18 ha area is  given 
in the Table 2.

Table 2. Production of timber, fuelwood and income.

Particulars
Actual Production Total Income 

(NRs)Timber  (cft) Income (NRs) Fuel wood (tons) Income (Rs)

Sales of timber (internal users) 1,782 135,476 7.5 00 135,476

Sales of timber (outside tender) 8,876 2511,928 00 00 2511,928

Sales of Tender form 108,000 00 00 108,000

Total 10,658 1876251.70 00 00 2754,404

The timber production is about 592 cft per ha from the harvesting of the prescribed thinning 
material. The production of fuelwood is significantly low because of thinning operation has 
been carried out only in pine trees, which produce the low amount of fuelwood material. The 
fuel wood has been distributed free of cost among the local user groups, which was equivalent 
to NRs. 37,500 in the local market price. It has been managed with caution and carefully for 
sustained yield and conversion into mixed forest. However, the forest stands at the beginning , 
after thinning and the stands retained  are  given in the Table 3.

Table 3. Timber stands distribution.

SN
Stands before thinning Stands after thinning Harvested stands

Species No. stands Vol(cum) No.stands Vol(cum) No.stands Vol(cum)

1 Pinus roxburghii 5241 1445.37 4231 1182.44 1010 282.8

2 Pinus patula 665 262.21 611 238.29 54 21.06

3 Schima wallichii 987 50.26 987 50.26 00 00

4 others 216 2.78 216 2.78 00 00

Total 7109 1760.62 6045 1473.77 1064 286.85

The above distribution shows that CF has distributed the tree stands with the dominance of pine 
species. However, the subsquent thinning operations helps the forest composition to change into 
mixed forests.
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5. Conclusion and Recommendations
At first stage CF was   focused on plantations in denuded hills in Sindhupalchowk district mainly 
with peoples’ participation. The primarily concerned was recovery of the greenery and strict 
protection for the conservation of degraded areas with the participation of local people.  CF at 
its second stage has addressed the acute shortage to fuelwood, small poles and timber to meet 
the local needs of the people. Most of the FUGs at the local level and many research literatures 
revealed that the degradation of forests has been averted and nevertheless sustainable flows of 
forest products have not been attained due to alienation from plantation forest management. 
The basic need of forest products for domestic uses could be increased with the application of 
silviculture operations in the process of forest management.

CF at third stage was concerned with SFM, good governance and livelihoods.  Now onwards 
CF particularly of pine plantations has to work with the application of silvicultural system to 
remove the over mature crops to enhance the growth of existing crops, promote regeneration for 
future, remove intermediate crops and promote the diversity of local species. Only the prescribed 
annual allowable cut (AAC) does not meet the desired management objective of conversion to 
mixed forest. SFM has to initiate all over CFUGs to maintain ecological functions, economic 
viability and desirable social benefits. However, without the application of silviculture system 
and operations sustainable management is impossible and potential production needs to harness 
to increase the production and productivity. Potential production from the CFs really replaces 
the timber import and subsidies the trade deficit to some extent. For the effective management 
of CF in totality revision of thinning guideline including final felling and intermediate felling 
of naturally regenerated pine is very crucial. The management prescriptions for pine and broad 
leaved mixed forest are required as field guide to execute silviculture operations.  

The use of local timber, processing, seasoning and establishment of treatment plants creates new 
jobs in forestry sector and support for improvement of livelihoods of CFUGs. The scaling up of 
the ‘seasoning and treatment plant’ with reasonable investment is suggested to create jobs 
for the poor to bring more benefit and production of quality timber in the market.
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Application of Silviculture System, Yield 
Regulation and Thinning in Natural Forests

Vijaya Raj Subedi, Ishwari Poudel* and Pramod Bhattarai

Abstract
This paper attempts to review silviculture system applied in Terai region of Nepal 
under scientific forest management and the methods and practices of yield regulation. 
This paper also attempts to design the new methods of thinning in natural forests. 
In addition to review of silvicultural system, field study was also conducted  in 
Buddha Shanti Collaborative Forest in Nawalparasi district. Information necessary 
for the study was collected through field observation, data collection from operational 
plan and review of available literatures. Applied silviculture system in Buddha 
Shanti collaborative forest is irregular shelterwood system. The applied method of 
yield regulation is combination of area and stem control. Area control is applied for 
regeneration period. Annual harvest is controlled by number of stems. Tree harvesting 
area is fixed for 10 years and annual harvesting amount is fixed by number of tree. 
In this method annual numbers of trees for harvesting are fixed so it is technically 
less complicated and can easily accomplish the work. Total enumeration method 
was applied for thinning to find out the most frequent size of pole in selected sub 
compartment. During the enumeration process, distance between the every stem and 
fore bearing was also recorded with the help of laser distance metre and compass. A 
stem map was prepared with the help of Arc-GIS and the grid distance was fixed based 
on the most frequent size of stem. Then one stem from each grid was selected for 
retaining after harvesting and remaining stems were cut down. This method provides 
appropriate guideline for implementing it objectively by reducing subjective judgment 
and providing more systematic method. 

Keywords: Collaborative forest, harvesting, scientific forest management, silviculture, 
thinning
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1. Introduction
Silviculture system is a program of procedures or treatments that includes all of the management 
functions which meet the landowner’s present and long-range objectives. It sets the stage for the 
next regeneration cut. Silviculture prescriptions include harvesting to promote growth, quality, 
or regeneration of a timber stand. Silviculture system provides framework for carrying out 
different silviculture operations.

Scientific Forest Management (SFM) is “the systematic application of forestry science 
knowledge for the management of forests based on the correct assessment of attributes of forest 
crop to maximise and sustain benefits (including indirect benefits such as environmental and 
ecosystem services) accruing from the forest. SFM essentially follows silvicultural system 
(MoFSC, 2014). SFM is in implementation for last 7 years in different districts of Nepal. SFM 
emphasises; application of silviculture system, measurement based decisions, application of 
principles of forestry science/technology, analysis of economic efficiency and promotion of 
good governance and its main aim is to promote sustainable management of Forest.

The current level of forest productivity is much lower than the potential. The cost of not having 
SFM and silvicultural operations has been estimated as much as NRs. 100 billion per year 
(MoFSC, 2014). There is no specific guideline to conduct thinning in natural forest and it is a 
matter of ocular judgment which depends on person and experience which influence the crop 
stock and productivity. Therefore, this study reviews the silviculture system applied in Terai 
region of Nepal under SFM and the methods and practices of yield regulation and thinning in 
natural forests within the applied silviculture system based on the data and practices in Buddha 
Shanti Collaborative Forest Management (CFM) in Nawalparasi district. 

2. Materials and Methods
Buddha Shanti Collaborative Forest is situated in Nawalparasi district of Western Development 
Region of Nepal. Geographically, it extends from 270 30’00” N to 270 40’00”N latitude and from 
830 35’00” E to 83040’00” E longitude. The site has tropical climate with elevation 190 metres 
to 225 metres above sea level (DFO, 2010). The location map, compartment, sub compartment 
of the study area is given in following Figure 1.

Total area of forest is 1781.32 ha, among this 1204.10 
ha is core managed area and 577.22 ha is fringe area. 
Core managed area is divided into 3 compartment and 24 

Figure 1. Study area location with Compartment and Sub compartment division map.
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sub compartment. The major species are Sal (Shorea robusta), Saj (Terminalia tomentosa) and 
Karma (Adina cordifolia) (DFO, 2014). 

2.1 Literature Review 
Concerned policies and legislative documents of Government of Nepal (GoN), different 
types of study reports, journals, and websites relating to silviculture system were reviewed as 
secondary sources of information. Specifically, this study reviews the approved management 
plan of Buddha Shanti Collaborative Forest. 

2.2 Field Observation                                                                       
Field observation was carried out during the field study. Field observation helped to understand, 
internalise actual field situation and proposed management activities regarding the silviculture 
system, yield regulation and thinning. Therefore, actual situation of implementation status of 
silviculture system and yield regulation was observed, photographed and measured and noted 
during the study. 

2.3 Data Collection
This study also focused to design appropriate method for thinning. To design appropriate method 
of thinning; total enumeration of sapling and pole was conducted in related sub compartment. 
GPS, compass, laser distance metre and diameter tape were used to capture the position, distance 
and diameter data of stem. 

Data were analysed by classifying, grouping, tabulating and frequency analysis techniques. 
Microsoft Excel  2010 and Arc-GIS was used for data analysis and exploration. 

3. Results and Discussion
3.2 Silviculture system
Silviculture systems are named based on felling intensity. The major silviculture systems are; 
clear felling, shelterwood and selection system.

– 100% felling intensity = clear felling system
– 70-90% felling intensity = shelterwood system
– 10-30% felling intensity = selection system

Each silviculture system has its specific framework for harvesting of mature crop, regenerating 
and tending of young crop. In Buddha Shanti CFM, Shelterwood (irregular) system has been 
applied for its management and rotation period is 80 years. Recommendation of this system is 
based on species i.e. Terai Sal Forest.

Forest area is divided into compartment and sub-compartments for the implementation of 
different silviculture operation. In Buddha Shanti CFM, there are 3 compartments and each 
compartment has 8 sub compartments. Number of compartment were based on forest area (max. 
area = 400 ha). Number of sub-compartments (periodic blocks) was calculated based on the 
rotation (R) and regeneration Period (Rp).
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– Number of sub compartment = R/Rp = 80/10 = 8 (of equal area) 

Major silviculture operations recommended in Buddha Shanti CFM are regeneration felling, 
preparatory felling, thinning and improvement felling, climber cutting in grown up stands and 
regeneration promotion. Regeneration felling is concentrated in 1 sub compartment of each 
compartment where majority of over mature trees exist and regeneration is in comparatively 
poor condition. Preparatory felling is recommended in 1 sub compartment of each compartment 
where majority of over mature trees are in second position, regeneration is fewer and regeneration 
felling is targeted after the completion of existing plan. Thinning and improvement felling is 
designed in 4 sub compartment of each compartment where pole and sapling were in dense 
condition. Climber cutting in grown up stands is recommended in 2 sub compartment of each 
compartment to increase growth and improve quality of tree.

Table 1. Recommended 10 years plan of different silviculture operations in different sub 
compartment of Buddha Shanti CFM.

Year Silviculture Operations

1st -Regeneration felling and regeneration promotion in C1S1, C2S2 and C3S1

2nd -Regeneration felling and regeneration promotion in C1S1, C2S2 and C3S1
- Thinning and improvement felling in C1S8, C2S8 and C3S8 

3rd -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Thinning and improvement felling in C1S7, C2S7 and C3S7

4th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Climber cutting in grown up stands in C1S3, C2S3 and C3S3

5th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Preparatory felling in C1S2, C2S1 and C3S2 

6th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Thinning and improvement felling in C1S6, C2S6 and C3S6

7th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Climber cutting in grown up stands in C1S4, C2S4 and C3S4

8th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1
- Thinning and improvement felling in C1S5, C2S5 and C3S5

9th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1

10th -Regeneration felling and regeneration promotion in C1S1, C2S2, C3S1

From the above reviewed and field observation, it was noticed that the silviculture operations and 
treatment were based on tree size and age; treatments were assigned in each sub compartment, 
silviculture operations were clear and scheduled for plan period. After the proper implementation 
of this plan; there will be creation of different 8 age classes in every compartment, forest will be 
converted uneven aged and in the long- run forest will be changed into normal forest. 

3.2 Yield regulation
Yield is the amount of some characteristic that can be harvested per period, or the total amount 
that could be removed at any time. Yield is realised through carrying out silviculture operations 
as planned. 

Yield regulation in Buddha Shanti CFM is based on area and number of stem. Stem mapping 
has been conducted in regeneration felling sub compartment (Periodic block) to find out total 
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 number of tree, number of mother tree (seed tree) and number of felled trees in sub compartment. 
Stem map has been prepared, mother trees and annual harvestable trees are shown in map for 
regeneration felling sub compartment. Sample of stem mapping, mother tree and harvestable 
tree are shown in following figure.

In Buddha Shanti CFM mother trees were identified by using 22m X 22m grid in stem map, one 
tree nearest from centre of grid was fixed as mother tree. During the tree chhapan (stamping 
tree) for felling; mother tree had been verified, if the mapped mother tree was found not suitable 
(i.e. dead, dying, diseased, deformed, over mature, etc )  in field verification then appriorate tree 
( i.e. middle aged tree of size 40 cm to 70 cm diameter, straight bole, good crown condition, 
healthy tree, species composition, etc) nearest  that was replaced as mother tree. Mother tree had 
been separated by 4 inch circular ring paint in  bole above 4ft from the ground. Yied regulation 
by area and number of stem methods used in Buddha Shanti CFM (for 1st compartment) was as 
follows. 

• Area of sub-compartment (C1S1) = 50.49 ha
• Total number of trees in C1S1= 3026
• Identified mother trees by using 22mX22 m grid= 808
• Identified trees for felling in C1S1= 3026-808 = 2218
• Trees harvested annually in C1S1= 2218/10 = 221.8

Yied is regulated by harvesting 221 trees in C1S1 (50.49 ha) sub compartment, 204 trees in 
C2S2 (50.49 ha) sub compartment and 226 trees in C3S1 (47.38 ha) annually. The annual 
volume yield of forest was equivalent to the volume of 651 trees.   Priority of harvesting is 
given in area where regeneration is poor and majority of trees are old. 

In above explained and implemented methods for yield regulation; tree harvesting area is fixed 
for 10 years and annual harvesting amount is fixed by number of tree hence the yield regulation 
method is area and stem control. In this method number of mother tree and annual harvesting 
trees are fixed for 10 years so technically less complicated and less skilled man power can easily 
handle the work.

3.3 Thinning
Thinning is principal tending operation. The aim of thinning is to achieve appropriate stand 
density and enhance diameter growth. In Buddha Shanti CFM the provision of thinning is in 4 

Figure 2. Stem mapping and selection of mother tree and felled tree.
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sub compartments of each compartment. The thinning is targeted for sapling, pole and young 
tree dominated sub-compartments. The sub compartment provisioned for thinning are C1S8, 
C1S7, C1S6, C1S5, C2S8, C2S7, C2S6, C2S5, C3S8, C3S7, C3S6 and C3S5. The retaining 
number of stem after thinning is explained in management plan based on the size of stem but 
the proper method is lacking.

If the nature of stand is uneven aged (old trees to young pole and saplings); the challenge is to 
use appropriate method to address the situation. Number and average size of stem need to be 
assessed to fix the required number of stem in sub compartment. For this objectives; identified 
the condition of pole and sapling in 4 sub compartments of each compartment to create 
different age classes. One sub compartment is selected in 2nd compartment by field verification. 
During the selection process the denseness of stand and the targeted size of 15-20 cm diameter 
were considered.  Total enumeration was done to find out the most frequent size of pole in 
selected sub compartment. During the enumeration process; distance between every stem and 
fore bearing was also recorded with the help of laser distance meter and compass. Based on 
recorded data, the most frequent size of stem was identified and the required no of stems in the 
sub compartment was fixed. A stem map was prepared with the help of Arc-GIS and the grid 
distance was fixed based on the most frequent size of stem. Then one stem from each grid (grid 
size depending upon size of stand to be retained, in this case 15-20 cm; distance- 2.5m) was 
selected for retaining after thinning and remaining stems were cut down.  The designed method 
is based on following table, which shows the desirable number of stems per ha by age (size) for 
Sal forest.

Table 2. The desirable number of stems per hac by age for Sal forest.

S.N DBH  Class 
(cm)

Approx. No of 
Stems

Approx. Age  
(yrs)

Distance  
(m) Principal Silviculture Operation

1 10-15 3000-4000 10 1.6 Thinning  (and/or improvement felling) 

2 15-20 1500-2000 20 2.2 Thinning  (and/or improvement felling) 

3 23-28 750-1000 30 3.2 Thinning  (and/or improvement felling) 

4 30-35 375-500 40 4.5 Thinning  (and/or improvement felling) 

5 35-40 200-250 50 6.3 Thinning  (and/or improvement felling) 

6 40-45 200-250 60 Final thinned stand 

7 45-50 150-200 70 Preparatory felling 

8 50-55 15-25 80 Regeneration felling (seeding felling) 

This method of thinning has merits as well as some constraints. It is easy to fix the required 
distance, is more objective, technically standard and reduces the personal error but it demands 
relatively more expert human resource for enumeration and measurement especially for 
identifying stems to be retained with the help of GIS.

4. Conclusion 
Applied silviculture system in Buddha Shanti CFM is irregular shelterwood system. The 
silviculture operation and method of yield regulation is clearly defined and it has provided 
clear framework for carrying out different silviculture operations (harvesting of mature crop, 
regeneration and tending of young crop) systematically. The applied method of yield regulation 
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is combination of area and stem control. Area control is applied for regeneration period (plan 
period=10 years). Annual harvest is controlled by number of stems. Tree harvesting area is fixed 
for 10 years and annual harvesting amount is fixed by number of tree hence the yield regulation 
method is area and stem control. In this method annual numbers of trees for harvesting are 
fixed so it is technically less complicated and can easily accomplish the work. Thinning is 
complicated in natural forest. However, explained method provides appropriate guideline for 
implementing it objectively by reducing subjective judgment and providing more systematic 
method. Hence, it is useful for maintaining uniformity and reducing uncertainty (dispute). 
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Are We Doing the Right Things in the Right Way?  
Relevance of the Forest Inventory Data for 

Deciding Silvicultural Operations in the Terai 
Community Forest of Nepal

Sony Baral Gauli1*, Harald Vacik1 and Bir Bahadur Khanal Chhetri 2

Abstract
This paper explores the rationale of using forest inventory in deciding silvicultural 
operations and extent of implementation in community forest. Following a case study 
approach, research was carried out in Shorea robusta dominated Terai community 
forest. Four-time series forest inventory data sets (2005, 2010, 2013 and 2016) were 
analysed focusing on the type and size of the tree removals from the forests. In addition, 
content analysis of the management plan and consultations with key informants 
were carried out. Though the forest inventory was carried out during the process of 
management plan preparation, the results provide poor guidance on the decisions 
of the silvicultural operations. The operations are decided without clearly defining 
management objectives. They are very generic and largely ignore site specific forest 
stand conditions. Most commonly practised silvicultural operations are cleaning and 
selective harvesting, which remained similar to all forest blocks though they vary on 
forest stand conditions. The time series analysis of the inventory data shows that pole 
size trees were consistently removed in all four periods and emphasis was to extract 
good quality trees without considering the effect on the stand. The study concludes 
that present forest inventory seems less relevant in silvicultural decisions. The current 
practice might bring economic and ecological losses. The silvicultural operations 
should be decided based on the management objectives and forest condition together 
with the ecological and economic value of the forest. 

Keywords: Community forestry, livelihood, Nepal,  silviculture, user group, 
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1. Introduction
Community Forestry Programme accounts almost four decades of history is one of a major 
national forest management strategy of Government of Nepal (GoN) (Bartlett, 1992; Gautam et 
al., 2004; Maryudi et al., 2011; Gilmour, 2016). However, the handing over of forests to local 
communities gained momentum after the endorsement of the Forest Act 1993 and  the Forest 
Regulation 1995 (Springate-Baginski et al., 2003; Pokharel et al., 2007; Dahal and Chapagain 
2008; Gilmour, 2016). Forest legislation has provision for preparation of management plans 
as a pre-condition for the handing over of community forests (CFs). However, the silvicultural 
prescriptions prescribed in the management plans are very conservative and protection oriented 
rather than sustainable management of forests (Yadav et al., 2009). Nevertheless, the Forest Act 
1993 has legitimated community forest user groups (CFUGs) to manage and utilise their CFs 
under the guidance of management plans, which were developed by the communities. However, 
many of them are identical and more emphasis is placed on protection rather than adaptive 
contextual management (Branney and Yadav, 1998). The management plans mainly list the 
silvicultural operations need to be carried out, however, it doesn’t mention how such activities 
need to be carried out.

Nepal’s community forestry programme aimed at meeting the subsistence need of forest products 
of local communities and managing the forests sustainably while devolving management 
authorities to the local people (Gilmour, 2016). In due course of time of forty years, it achieved 
notable successes in improving forest conditions and rural livelihoods (Acharya, 2002; Gautam 
et al., 2004; Pokharel et al., 2007; Poudel et al., 2014; DFRS, 2015). However, sustainable forest 
management (SFM) remained in high priority, especially after the revision of the Forest Policy 
in 2000. The policy introduced inventory based forest management in CFs. Subsequently, CF 
management guidelines were revised. Furthermore, Forest Inventory Guidelines was enforced 
in 2000 (MoFSC, 2000), and CF inventory guidelines was revised in 2004 to support harvesting 
decisions and select appropriate silvicultural operations based on forest stand condition. 
However, sustainable resource management practices, including silvicultural operations are 
largely ignored in community-based forest management (CBFM). Managing natural uneven-
aged forest without considering appropriate silvicultural operations is one of the bottlenecks for 
maximizing the economic return from the forest (Wang, 2004).

In fact, the main objective of forestry is to meet a societal need. These may involve producing 
forest products, maintaining ecosystems, providing recreational opportunities or much more. 
Managing in ways that forests can be ‘close-to-nature’ are simply examples of alternative 
models for silviculture (O’Hara, 2016). Silviculture is both an art and science. It is an art 
because it prescribes management objectives by considering forest owners’ needs and it is a 
science because it assesses and collects information about a forest so that owners know its 
health conditions. Silviculture is also known for helping chart out forest management roadmaps 
based on the ground reality in order to meet the community’s future needs. It provides a 
pathway to move and to formulate a plan for the future. Hobley (1996), explaining participatory 
silviculture in relation to the conventional and scientific silviculture, emphasises linking both 
to social and institutional aspects and working together with forest technicians for development 
and implementation of management plans. 
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Silvicultural operations are procedures that aim to achieve stand-specific objectives by using 
silvicultural techniques (FAO, 2017). It is a set of techniques to achieve management objectives 
of the stand that is to be implemented during its entire or partial rotation based on the site 
characteristics, e.g. locality, slope and soil type, and forest stocking, e.g. composition, age, 
diameter distribution and regeneration. The silviculture techniques that are mostly used in 
Nepal are cleaning, singling, pruning, thinning, and harvesting of mature trees (Acharya, 2003; 
Yadav et al., 2009; Yadav et al., 2011; Cedamon et al., 2017). Inventories are drawn up for 
making stand-level decisions over a planning horizon of, say, ten years with specific regard to 
the prescription of silvicultural treatment such as thinning or regeneration harvests. 

CFUGs are supposed to follow the plan and actively undertake various silvicultural operations 
(MoFSC, 2000). However, they usually apply silvicultural operations, such as thinning 
and pruning, whenever they are in need of forest products, mostly on a subsistence basis, 
but not as per their management plan (Ojha, 2001). It is still unclear how results of a forest 
inventory are used on silvicultural decision-making in CFs. With transformations in the use 
of, and expectations from, forests and harmonising of people’s needs with forest conditions, 
there is a need for applying appropriate silvicultural operations. This paper tries to explore 
how silvicultural operations are decided and implemented in CFs and how current silvicultural 
practices are affecting forest stand conditions?

2. Methodology
2.1 Research Site
The research was conducted in Kankali CFUG in the Chitwan district, which is one of the 
tropical districts of Nepal. This site was selected based upon the existence of multiple forest 
inventories data3. The forest is located at 27.65° N, 84.57° E in Chainpur Village Development 
Committee (VDC) covering 749.18 ha area. Out of the total area,103.48 ha is classified as 
sensitive area and 645.65 ha as general forest area. The forest is dominated by tropical Shorea 
robusta species and facing towards to south. The other associated species are Semecarpus 
anacardium, Holarrhena pubescens, Terminalia alata, Dalbergia sissoo, etc. 

The forest is divided into 5 blocks of 99.8 ha to 191.44 ha for forest management proposes. 
The community, comprising of 1967 households, is managing the forest with both long and 
short term objectives. The long-term objectives are to fulfil the need of forest products of  
the community and maintain ecosystem, enhance biodiversity through scientific forest 
management; and improve the livelihoods of the users. Likewise, the short-term objectives 
are to maintain a continuous supply of forest products without degrading forest condition, 
control forest encroachment, control erosion, control open grazing, promote income generation 
activities, etc. 

3 Community-based Forestry in Nepal Himalaya Project (ComForM) is the long term research project implemented by the Institute of 
Forestry, Pokhara.
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Table 1. General  characteristic of the study site.

CFUG handed over 1995

Operational plan revised on 2013

Forest origin Natural Forests

Altitude of the forest 220-580 m above mean sea level 

Aspect South

Forest Area 749.13 ha

Forest type Shorea robusta (Sal) dominated; other associated species- Semecarpus 
anacardium, Lagerstroemia parviflora, Holarrhena pubescens, 
Buchannaia latifolia

Forest development stage Pole size dominated

Number of management blocks 5

Number of households 1967 

Source: Management Plan of Kankali CFUG, Chitwan, 2016.

2.2 Research Methods
The study used a case study approach to explore a single phenomenon in a natural setting using 
a variety of methods to obtain in-depth knowledge (Collis and Hussey, 2009). It relies on long-
term panel data of the ComForM Project of three consecutive periods (2005, 2010 and 2013) 
and the data collected in 2016 by the principle author using the ComForM guideline. The project 
had established 68 permanent plots in the CF according to the principles of stratified random 
sampling described by Meilby et al. (2006) using coffee-house methods (Müller, 2001). The 
detailed process of plot establishment is also explained in Puri et al. (2012). However, the study 
only considered 60 plots as 8 plots were permanently damaged because of the reason which is 
beyond the control of the CFUG. Parameters measured included tree measurement, dbh, height, 
tree condition, social status, and regeneration condition. In addition, interviews with the past 
and present executive committee members, forest guards and user group staff were conducted 
to understand the silvicultural operations they have been practising. The interviews were taken 
during late 2016 and early 2017. 

Four-time series data sets of forest inventory (2005, 2010, 2013 and 2016) were analysed 
focusing on the type and size of the tree removed from the forests, forest stand condition and 
sampling and regeneration conditions. Written documentations such as forest inventory results, 
management plans, forest products extraction records, financial records, and meeting minutes 
from the community level management committees were also analysed. The study conducted 
a content analysis of the management plan to understand the basis for the decisions made on 
silvicultural operations along with field observations. In the content analysis key contents such 
as (a) planning processes (b) silvicultural operations prescriptions, and (c) basis for prescriptions 
are used. After the content analysis, stakeholder consultations, especially with the government 
forest officials, the forest users, executive members, persons involved in the operations, and the 
CFUG staff were carried out to understand about practices of silvicultural operations in the plan, 
problems encountered, and effect of different operations on forest management. 
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3. Results and Discussion
3.1 How Silviculture Operations are Decided?
Silvicultural operations should be guided by the management objectives while considering 
the forest stand conditions. Forest inventories are drawn up every ten years to examine the 
conditions during the revision of the management plan of the CF. The data mainly collected 
during the inventory are on tree measurement (dbh and height) and regeneration conditions. 
From that data annual increment is calculated and considering the forest type, 40–60% of annual 
allowable cut (AAC) is confined, but if it exceeds 178 m3/ha, then it will be a limit within 
that number. However, in this case, neither inventory results nor management objectives were 
discussed while deciding silvicultural operations. Though a forest inventory was prepared, 
it was simply used as a guide on defining the allowable harvest/selective thinning from the 
forest. Inventory is considered as one of the prerequisites or administrative requirements for the 
approval of management plans. Cedamon et al. (2016) As observe that inventory is not used 
to identify the silvicultural operations that are needed based on the forest assessment results 
but only to limit the harvest (Toft et al., 2015). For instance, the chairperson of the CF said, 
“We could hardly distinguish any differences between the plans; it appears almost identical to 
the previous version.” The use of inventory on deciding silvicultural operations could not be 
understood. A similar practice was also identified by Toft et al. (2015) and Rutt et al. (2014) 
in CFs in the mid hill region of Nepal. The forest management plan is needed by users for 
ensuring access to forest resources. One CFUG executive committee member said that no forest 
management operation can be carried out without a plan, but plans are prepared at the eleventh 
hour or after it has expired. Furthermore, they only do minor editing of the existing plan instead 
of carrying out a detailed analysis of the inventory data.

Revised Forestry Inventory Guidelines 2004 prescribes the nature of the activities that are to be 
carried out according to the forest conditions. The nature of intervention should differ by forest 
conditions (see Table 2). However, it was hardly considered while prescribing interventions. 
Furthermore, proposed silviculture operations are very generic in nature and look almost 
similar irrespective of the block. Same interventions are followed in all forests, questioning 
the rationality of silvicultural operations and need for a forest inventory. This further raises 
a question on the need of the block division itself. It was carried out for managerial reasons, 
especially to regulate harvesting rather than for managing forests sustainably. Furthermore, 
silvicultural operations are confined within the small area of the block (annually 10 ha in each 
block where harvesting is done). Forest inventory guidelines indicate that the forest should be 
divided into blocks based on the forest conditions; however, in practice, block divisions are 
made without following any parameters. Overall, (see Table 2) the prescriptions mentioned in 
the management plan are just for formality to approve the plan and fail to interlink themselves 
with the forest inventory results. According to the users, a visual method is used to identify 
which trees are fit to be cut, considering the tree-to-tree distance, species, size and appearance, 
and structure of the tree. 
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Table 2. Silvicultural Interventions in the community forests.

Forest stand 
conditions

No of blocks 
in CF

Recommended in Community Forest 
Inventory Guidelines 2004 Actual practice by communities

Good 3 Selection felling, Singling Selection felling  (4 D removal), 
Cleaning 

Moderate 2 Natural regeneration, singling, weeding 
and cleaning 

Selection felling (4 D removal), 
Cleaning

Source: Community Forest Inventory Guidelines 2003 and Management Plan of Kankali CFUG, Chitwan, 2016.

The prescribed silvicultural operations fail to address contextual specifications (forest conditions, 
species composition, and management objectives) and vary within and between blocks. The 
silvicultural prescriptions are simply listed activities appended in the plan which is to be carried 
out in a block every year but remains silent on what, how and where they are to be carried 
out. It could be because local communities and forest technicians lack specific knowledge of 
silvicultural treatment (Yadav et al., 2009). They simply applied tree improvement practice 
once a year mostly for the basic need fulfilment and suggested protection in the remaining 
blocks. Cleaning and thinning are prescribed in the management plan referring to the thinning 
guidelines of the Department of Forests. However, using of additional guidelines by forest users 
is not practical. 

The content analysis of management plan shows that (see Table 3) the same silvicultural 
operations are prescribed throughout the blocks. The plan recommended conducting of different 
silvicultural activities such as cleaning, thining and describes what are to be done and when 
to be done, but “how it has to be carried out is missing. In addition, the prescribed area for 
silvicultural operations is the same, i.e. 10 ha irrespective of plot size. It shows only maximum 
20 ha of forests received silvicultural operations during the period of ten years—the whole 
tenure of operation plans in a block, while the size of the block is more than 100 ha. As a 
result, a large area of land in a block remains intact. This apparently raised concerns on the 
usefulness of the silvicultural operation itself. It has to be carried out either in the entire forest 
or in a particular forest to improve conditions. This has happened mostly because management 
objectives are not decided at the time of selecting silvicultural operations. It merely appears as 
one of the basic ingredients of the management plan. The plan merely appears as paper tools 
and technician guide, and enforce us to do what they think are correct (Rutt et al., 2014; Toft et 
al., 2015). 

Table 3. Silvicultural Operations prescribed in the Management Plan.

Block 
No Silvicultural Operations Block Area 

(ha)
Prescribed Area for Silvi-
cultural Treatment (ha) Prescribed Year (AD)

1 Cleaning, Thinning 151.9 10 2012, 2017

2 Cleaning, Thinning 127.9 10 2013, 2018

3 Cleaning, Thinning 178.1 10 2014, 2019

4 Cleaning, Thinning 191.4 10 2015, 2019

5 Cleaning, Thinning 99.8 10 2016, 2020

Source: Management Plan of Kankali CFUG, Chitwan, 2016.
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3.2 Are Silviculture Operations Prescribed in the Plan Followed?  
The silvicultural operations are manipulated, so they don’t strictly follow forest inventory 
guidelines and management plan. Whatever written in the plan is only partially followed (see 
Table 4). The plan prescribes conducting silvicultural operations during November–February; 
however, such activities are not taking place as is prescribed. This is because of administrative 
procedures required for conducting silvicultural operations, especially for thinning and selective 
harvesting. For instance, cleaning is prescribed during November–February, but these activities 
are not taking place as scheduled. Likewise, thinning is practised as removing only 4Ds (dead, 
diseases, deform and dying trees); however, users are also harvesting other categories of trees 
to fulfil their subsistence needs. Silvicultural operations are simply cleaning of the forest after 
harvesting and selective felling of trees marked by forest officials. It might also be due to poor 
technical and post-formation support from district officials. In reviewing the management 
plans of 76 CFUGs in the western regions of Terai, Bhattacharya and Basnyat (2003) conclude 
that silvicultural operations are complex and not in detail, so it is difficult for users to follow 
them. Furthermore, they fail to address management objectives. They moreover focus on the 
activities to be carried out in particular block and year, however, neglect to spell out methods 
for conducting such activities; so, instead of being prescriptive, silvicultural operations are 
descriptive. 

Table 4. Recommended silvicultural prescriptions and actual practice.

Silvicultural 
Prescriptions Recommendation Actual Practices

C l e a n i n g / 
Weeding

Removal of undesired species in the 
month of November to February

Partially practice; Cleaning carried out in one block 
every year which is in rotation of harvesting of forest 
products. However, cleaning does as per prescribed 
schedule 

Singling (from 
the coppice or 
from numerous 
seedling)

Singling will be carried out in 
the blocks where cleaning was 
conducted during November to 
February. It has to be conducted 
every year

Not practice; No singling activities were carried out, but 
seedling/saplings of undesired species were removed at 
the time of cleaning

Pruning No pruning; Should be carried out 
in the presence of forest officials 

Removal of lower branches and dead branches were quite 
common either for firewood or fodder 

T h i n n i n g / 
Selective felling 

Removal of 4Ds trees considering 
ecological and biological sensitivity   

Removals are mostly 4Ds however sometime harvest 
green and good trees to fulfil the users' demands and 
opening of crown

Mother tree Mother trees are identified and 
marked 

Users are aware of mother tree concept, however, only 
over matured tree are kept as mother tree

Source: Management Plan of Kankali CFUG, Chitwan, 2016.

Many activities are prescribed to conduct at 
the time of harvesting and that, too, within the 
selected block. As the management plan only 
suggests what is to be done and when to do, it is 
silent on how to do. This has created confusion 
among users (see box 1). One of the CF leaders 
says, every other year, new forest officials 
come up with their own ideas and impose 
opinion based on either their own interests or 
government circulars. This has created confusion 

Whom we should trust? 
Users' dilemma on silvicultural prescriptions

Forest users are responsible for preparing plans by considering 
all silvicultural operation to be carried out and submit them 
to the District Forest Office concerned for approval. Users 
don't refer to the prescriptions in the plan and often don't 
tend to follow the prescriptions proposed in it, considering 
that technicians have limited knowledge of the subject-matter 
or don't understand the specific context or they are scared of 
losing the forest they have developed. They decide on their 
own considering local practices. Whatever is written in the 
plan is simply a paper tiger to convince others that they have a 
plan and are managing the forest according to the plan. 
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and delayed the process. In a nutshell, silvicultural operations are de jure recommended in the 
inventory guidelines and operational plan, but they do not de facto take place. This corroborates 
with observation of Meilby et al. (2014), that most of the revision works are undertaken by 
technicians itself so that they limit the silvicultural operations to be carried out, even though 
they are listed in the plan.

Whatever prescriptions are in practice are in blanket approach “fit to all” (Gelo and Koch, 2012). 
The management plans prescribe all silvicultural operations needed for forest management, but 
only selective felling (removal of dead, dying, disease and deform trees), singling and cleaning 
are practised (Cedamon, et al., 2017). Moreover, the inventory results for deciding silvicultural 
operations is found to be failed to relate the forest contextual conditions, which is either lack 
of proper inventory or inventory blur for making a decision of forest management. Almost all 
silvicultural operations prescribed are identical (Bhattarcharya and Basnyat, 2003; Toft et al., 
2015). So there is no use of forest inventory.

3.3 How Current Silviculture Practices are Affecting the Forest Stand 
Conditions?
The time series analysis shows that the species composition is changing over the time (see Table 
5). Among the five top tree species, Shorea robusta, Lagerstroemia parviflora, Semecarpus 
anacardium, Holarrhena pubescens and Buchannaia latifolia, the population of S. robusta 
continuously increased during the time period. However, the populations of the other species 
gradually decreased. The results show that the relative frequency of S. robusta is high and 
increased from 68 in 2005 to almost 71 in 2016, while that of other species were very low and 
were in decreasing trend. The change in species composition is due to the preference given by 
the communities to conserve economically valuable species and discard other species with low 
value. As a result, the forest was gradually converting into the S. robusta dominated forest and 
to single-species focused management from mixed forest management. This was despite the 
fact that one of the main objectives of forest management is maintaining forest tree diversity. 
In a study of six CFUGs in mid-hills of Nepal, Cedamon et al. (2017) conclude that the current 
silviculture operations pose a threat to species diversity and understanding of the forest stand 
structure, which is crucial to providing a basis for silvicultural interventions to be prescribed in 
case of multiple products and services management. 

Table 5. Relative frequency of tree species in the community forest.

 Species 2005 2010 2013 2016

Semecarpus anacardium (Bhalayo) 2.6 2.8 2.7 2.5

Lagerstroemia parviflora (Botdhairo) 5.7 5.3 5.2 5.4

Holarrhena pubescens  (Khirro) 3.1 2.7 2.5 2.5

Shorea robusta (Sal) 68.0 69.4 70.0 70.6

Buchannaia latifolia (Sani/Piyari Bhalayo) 11.3 11.0 11.0 10.7

Others 9.3 8.8 8.6 8.3

Grand Total 100.0 100.0 100.0 100.0

Source: Inventory result of 2005, 2010, 2013 and 2016.
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Forest is dominated by the poles, with very limited sapling 169.57 stands per ha in 2016 that 
is much less than that prescribed by the Community Forestry Inventory Guidelines 2003 (see 
Table 6). The Community Forestry Guidelines 2004 prescribes that a forest should be more 
than 2,000 per ha to be in good sapling conditions and less than 800 is a poor quality forest. 
The pole-sized trees were mostly removed consistently over all four periods, while there was 
a marginal improvement in the number of trees per ha. Analysis of S. robusta in comparison to 
other associated species showed that poles of other species are removed by 28% than that of 
S. robusta, and the number of poles has decreased for all species, which might be because of 
selective harvesting practices in CFs. Users prefer S. robusta trees to other species. Nevertheless, 
the number of stem per ha had decreased among all species; however, the rate of decline is 
higher in other species than in S. robusta forests. The objective of the management plan was to 
stop forest degradation and improve stand conditions. If management goes like this, the forest 
might become a corpse stand, whilst with limited growth and  retard quality trees which are 
also in line with the national forest assessment report (DFRS, 2015). It shows that, without 
taking out mature trees and properly maintaining the distance between the poles, all the forests 
will produce fuelwood of economically valuable species instead of timber in the future. On the 
other hand, seedlings are merely converted into saplings. The regeneration seems very good, 
nevertheless very few are established into saplings. Saplings in 2005 were very poor and, in due 
course of time, it decreased very sharply, which was almost by 72%, by reaching from 623.6 to 
169.57 stand density per ha and the trend was increasing. If it continued like that, there would 
be no second generation trees, and again community would have to wait for 40–50 years to get 
good timber. In a study in high and mid hills of Nepal, Rutt et al. (2014) also draw out similar 
findings. A proper silvicultural operation considering citizen science and scientific knowledge is 
very crucial for the management of economically valuable Terai forests. The current silvicultural 
operations prescribed in the plan in a blanket manner without their appropriate implication in 
practice fail to typify the needs of specific stand condition enhancement of the forest and meet 
the objective of economic return in the long run.

Table 6. Tree species density in the community forests.

Species Categories
(DBH class cm)

Overall tree (Stem density/ha) Change % between 2005 
and 20162005 2010 2013 2016

Seedling (below 2) 27,426.5 28,308.8 21,764.8 16,544.1 0,882.40) (39.68)

Sapling  (2-9.9) 623.6 473.08 342.83 169.57 (454.03) (72.81)

Pole (10-29.9) 412.70 377.37 361.67 337.33 (75.37) (18.26)

Tree (30-49.9) 15.0 15.0 15.0 20.30 5.30 35.33

Mature Tree( >50) 8.33 8.33 9.33 10.0 1.67 20.05

Source: Inventory result of 2005, 2010, 2013 and 2016.

Furthermore, harvesting of trees is done in a scattered and haphazard manner without considering 
individual requirements of tree species. This may further impact the growth of economically 
important trees since the operations are carried out without considering the target tree species in 
the management. The Inventory Guidelines 2004 recommends that 10 to 29.9 cm diameter class 
belongs to the pole category. The stand density analysis shows pole is dominated. Forest stand 
with regeneration ensures good health and composition of the forest, but the establishment of 
regeneration to sapling is the most important parameter to assess the forest health, which was 
lagging in our study site. 
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Forest condition is broadly defined based on the growing stock volume and regeneration and 
sapling conditions, measured in terms of the number of seedlings and saplings per ha (Poudel 
et al., 2014). However, a circular from Department of Forests of 30th September 2012 explicitly 
noted that the national average is growing stock volume to be confined below 178 m3/ha, which 
was also approved by the  Ministrial cabinet meeting of 23rd May 2011. It also further indicates 
the annual increment should be maintained between 1.5% to 2% in the case of slow-growing 
species. Seemingly, it shows that along with forest inventory, there are several such government 
forest decrees and circulars which also guide the condition of the forest as well as silvicultural 
prescriptions from the circulars rather than contextual conditions. Terai forests are sparse but 
valuable where protection and silvicultural operations enhanced the ecology and economic 
output of the forest (Poudel et al., 2015). The current management practice might bring huge 
economic and ecological losses in the absence of appropriate practices to interpret the inventory 
results and adapt silvicultural operations in considering stand specific context. Further, different 
age class with future regeneration and forest composition are measured to determine whether the 
forests are sustainably managed or not, which is the means to measure the biological diversity, 
and maintaining the production capacity of forest (Basnyat and Bhattacharya, 2006).

4. Conclusion
Silvicultural operations should be defined considering the management objectives, forest stand 
conditions and other site-specific factors, such as forest type and topography. However, it is 
only appended to the plan as a prerequisite with little practical relevance to forest management 
decisions. Silvicultural operations are de jure recommended in the inventory guidelines and 
operational plan, but they do not de facto take place. While deciding silvicultural operations, 
such practices are merely followed. Both users and forest officials considered it as one of the 
necessary ingredients of the plan, and that had to be included, whether or not it is implemented. 
Across all years and blocks, the prescriptions remain almost identical. The blocks are divided 
for the management purpose; however, it appears as an administrative tool. 

A “civic-centric” adaptive forest management practice should be developed, which can 
consider the management objectives of local people and not only the national priority and aims 
of technocrats. Forest technicians should diagnose the forest status, health and vitality and 
prescribe appropriate silvicultural operations based on management objectives, forest conditions 
and locality. For ensuring forest economic and ecological sustainability, the management should 
also be process-oriented and not only output-oriented. For that participatory way of forest 
management is very crucial which is generally accepted by resource managers, but it is in theory 
not in practice. They moreover concentrate on getting a plan done and implemented than the 
specific contextual guidance. Basically, the focus is towards our national priority to maximize 
outcomes rather than planning to manage the resource for future sustainability. 

CF was handed over to communities with the objective of improving the degraded forest so that 
silvicultural operations prescribed were merely the protection and plantation of suitable tree 
stands. It’s already four decades since we started conserving our forests and increased our forest 
cover, which also supports the DFRS report 2015. However, forests are still conserving, and 
extraction of forest products is only for subsistence uses. Even though management plans are 
articulated by the wish list of objectives, on the one hand, they are even more difficult to match 
in some cases. Whatever is written in the plan, in practice they mostly focus on the collection 
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of fuelwood, fodder, leaf litter and harvesting of timber. Forest technicians merely think of 
enhancing resource conditions and exploring appropriate management practices based on forest 
condition, composition and physiographic. As a result, silvicultural operations prescribed in 
the plan are very general and descriptive. In addition, the current forest stand does not support 
the timber-focused management objective by considering the small number of trees; however, 
silvicultural operations still focus on selective tree harvesting rather than on improving forest 
stand productivity. 

Thus, the study concludes that the present forest inventory doesn’t support deciding on 
silvicultural operations in forest management. Silvicultural operations are just appended to the 
management plan. However, it should be defined by considering site quality, forest condition, 
and management objectives, together with the ecological and economic value of the forest, 
including community benefits. Hence, with the shifting needs of communities towards priorities 
other than a collection of fuelwood and fodder, it is utmost important to introduce “adaptive 
silvicultural operations” with considering ecological economic philosophy. The silvicultural 
prescriptions should not be techno-centric, rather it should be in a simple pictorial form that can 
be used by the community themselves. 
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Ignored Forest Management Issues in 
Community Forestry Inventory Guideline 2004 
in Context of Scientific and Sustainable Forest 

Management 

Shyam Prasad Sharma1

Abstract
Community forestry inventory guideline (CFIG) 2004 is policy tool for yield 
regulation of community forest in Nepal. Till fiscal year 2013/14, a total 2.28 million 
households have benefitted through the handover of 1,731,482 ha of forest land of 
total 18,471 community forests. The objective of this study is to review CFIG in 
context of management issues of yield regulation in community forestry management. 
Extensive literature review and overview of CFIG is the main material and method 
of study. Results of study concluded that consideration of unscientific estimation of 
growing stock of timber for yield regulation, ignorance of normality of forest, adhoc 
consideration of annual growth of fast, medium and slow growing species, ignorance 
of retention of mother trees, volume per hectare tree and silvicultural system  are 
ignored yield regulation and management issues in CFIG for community forestry 
management. Overall reform of CFIG 2004 is imperative to address accurate scientific 
estimation of growing stock, accurate estimation of growth of species and appropriate 
silvicultural system for scientific and sustainable management of yield regulation and 
management in more than eighteen thousand community forests of Nepal.

Keywords: Annual allowable cut, growing stock, sustainable forest management, 
scientific forest management, yield regulation

1  Author is Visiting Faculty of Kathmandu Forestry College reached at  email- spsharma2016@gmail.com. 
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1. Introduction
By the end of fiscal year 2013/14, a total of 2,278,769 households have benefited through the 
handover of 1,731,482 hectares (ha) forest land of the total 18,471 community forests (CFs) for 
fulfilling the basic needs of fuel wood, fodder, wood and ecosystem services. 

Community forestry inventory guideline (CFIG) 2004 is used for preparation of CF operational 
plan by the user of community. The government staff and non-governmental organization 
(NGO) plays facilitation in the process of preparation of CF operation plan.

CIFG 2004 is aimed for sustainable forest management (SFM) by assessing seedlings, saplings, 
pole and tree in a forest. It focuses analysis of regeneration status, growing stock of forest 
products, annual increment and yield regulation of timber, fuelwood and pole.  After assessment 
of resource inventory, yield is prescribed. This paper tries to address answers of the following 
questions related to guideline: 1)  is annual yield regulation from normal forest imagined in 
guideline?, 2) as average yield  regulated  based on total growing stock of timber and annual 
growth rate  scientific, 3) are matured and over matured trees  considered as total growing 
stock and increment in growth  scientifi ?, 4) is assumed growth of forest for timber suitable for 
different ages of species?, 5) do retention of no of trees and diameter class  management varies 
in government managed and CF?, 6) do retention of  per ha volume and diameter class uniform 
in government managed and CF? and 7) is principle of silvicultural  system  designed  in CF  in 
comparison to government managed forest?.

2. Materials and Methods
Extensive literature review and overviews  CFIG 2004 and other relevant literature is the main 
material and method of study.

3. Results and Discussion
After review of CF resource inventory guideline 2004, normal forest and other related literature 
following findings are extracted from study. Bold highlighted sentences are major results of 
study which are as described below.

3.1 Annual Yield Regulation from Normal Forest is not Imagined in 
Guideline and only Average Yield is Regulated based on Total Growing 
Stock of Timber and Annual Growth Rate
Growing stock (GS), increment and  yield table for Eucalyptus Camaldulensis are considered as  
near to normal forest characteristics. In Table 1 and Figure 1 total growing stock of Eucalyptus 
camaldulensis in 10 ha area is 1500 m3. Yield regulated from forest  assuming  normal forest is 
287 m3 while in the same area yield regulation based on  existing guideline maximum annual 
allowable cut (AAC) is 56.25 m3 in 10 ha. It is calculated by formula total growing stock 
(TGS) × (75% or 60% or 40%) × annual increment percent (AIP) 5 or 4 or 3 or 2 or 1%). It 
implies that yield regulation based on normality trend is about 4 times higher than prescription 
forwarded in guideline. In other words, it shows that less quantity of yield is regulated from 
CF guideline for yield calculation which is unscientific in the view of normal forest. Hence, 
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Figure 1. Growth and volume for Eucalyptus camaldulensis. 
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the sustained yield principle for SFM is not attained in CF inventory guideline yield due to low 
yield regulation from normal forest shown in Table 1 and Figure 1.

Table 1. Growth and yield table for Eucalyptus Camaldulensis (Amatya and Shrestha, 
2002).

Age Volume cubic 
meter/ha 

 Annual 
increment  

cubic meter/
ha

Growth 
% Age

Volume 
cubic 

meter/ha 

 Annual 
increment  

cubic meter/ha
Growth %

2 23 23 7 219 36 20
3 35 12 52 8 249 30 12
4 95 60 171 9 271 21 8
5 138 43 43 10 287 26 10
6 183 45 32 1500 348 % ( Av 

growth  39%)

3.2 Average Yield Regulated on Total GS of Timber and Annual Growth 
Rate in Guideline is not Scientific 
Table 2 shows yield table of even aged fully stock stand Sal (Shorea robusta)  in age and  
standing stem volume over bark.

Table 2. Yield table for Sal, site quality I, even-aged, fully stock stand (adopted from 
Olavi, 1995).

Age Stem volume standing  (over 
bark)  cubic meter /ha Age Stem volume standing  (over 

bark)  cubic meter /ha 

5 49 Total up to 40 years age 1401 

10 119 80 630 

15 191 Total up to 80 years age  2,031   

20 259 

25 320 

40 463  ( Maximum annual increment 
at age 40 years after this point AI 
decreases)

Figure 1. Growth and volume for Eucalyptus camaldulensis.
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On the basis of guideline, maximum yield could be regulated at the  40 years  where annual 
increment is maximum at 40 years and  AAC is 52.5 m3. Further, in same manner maximum 
AAC could also be regulated at 80 years where MAI is 76.1 m3. Annual increment is decreasing 
after 40 years and assumption of increment of 3 to 5% for different species in guideline is 
unscientific and adhoc on the basis of real increment shown in Table 2. Assumption based on 
rotation age of 80 years of Sal, growing stock is 630 m3 and as per guideline at the rate of 76.1 
m3 per year could be harvested in 8 years period which is not scientific because at the elapse of 
8 years time 79 years age of tree will reach at 87 years and possible maximum yield that is 630 
m3 could not be regulated at 80 years age.

3.3 Matured and Over-matured Trees Stocking are Considered as Total 
Growing Stock (GS) in Guideline for AAC and Considered as Increment in 
GS is not Scientific
GS is defined by FAO (food and agriculture organization) that is volume of all living trees more 
than X cm in diameter at breast height (or above buttress if these are higher) measured over bark 
from ground or stump height to a top stem diameter of Y cm, excluding or including branches to 
a minimum diameter of Z cm. Excludes: smaller branches, twigs, foliage, flowers, seeds, stump 
and roots where as in CFIG,  GS  is defined as all standing trees, seedlings and record of forest 
products.  If we compare two definitions, guideline include nonliving dead fallen trees and trees 
after saturation of current annual increment (CAI) of  any species as annual increment. Hence, 
yield  regulated in guideline depends on increment and TGS and it implies that dead, fallen 
trees and after saturation of CAI  tree grows or increases in diameter and height is considered as 
annual increment which is not scientific because dead trees and after saturation of CAI tree do 
not increase in diameter and height. Further, evidence can be validated from data mentioned in 
Table 3. In Table 3 data of age, current annual increment and total volume are displayed.

Table 3. Yield Table for Sal, Site quality I, even-aged, fully stock stand (adopted from 
Olavi, 1995).

Age Total volume (cubic 
meter /ha)

CAI 
(cubic meter/ha) Age Total volume (cubic 

meter /ha)
CAI 

(cubic meter/ha)

5 52 18.6 44 612 19.3

10 126 21.2 50 678 17.9

15 199 23.6 55 728 17

20 279 23.6 60 772 14.7

25 356 23.1 65 803 10.2

30 430 22.2 70 819 9.0

35 499 21.2 75 834 7.8

40 564 29.2 80 845 6.8

GS of Sal forest increases in linear way unto 80 years age  Figure 2) and  CAI intersect at 44 
years age and after that point CAI decreases (Figure 3). From figure 3, it implies that current 
increment decreases after 44 years’ age. From figure 4 also, it could be interpreted that after 
definite point of CAI that is 44 years, it does not increase but it decreases, hence AAC based on 
annual increment mentioned in CFIG is not valid for all ages.
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Figure 1. Planned versus officially allowed harvesting quantity of growing stock. 
 

3.4  Assumed Growth of Forest for Timber in Guideline is not Suitable for 
Different Ages of Forest
In inventory guideline nature of tree growth of different species is given and it is categorised in 
three types: 1) fast growing species, 2) medium growing species, and 3) slow growing species. 
The annual increment of species in forest is shown in Table 4.

Table 4. The annual increment of species in forest.

S.N. Nature of tree growth Annual increment rate based on status and total growing 
status of forest

1. Fast growing species 5 % 4% 3%

2. Medium growing species 4% 3% 2%

3. Slow growing species 3% 2% 1%

Table 5.  Growth and yield table for Eucalyptus Camuldulensis (Very Good site).

Age Volume /ha  Average growth %/year
1 23
2 35 52
3 95 171
4 138 43
5 183 72
6 219 20
7 249 12
8 271 8
9 287 10
10 287 Average growth at 10 years =39 %

Figure 2. Total GS at different ages
(figure based on data of Table  3) at 80 years age.

Figure 3. CAI is  maximum at 44 years  after 44 CAI 
decreases (figure based on data of Table  3).
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Growth mentioned in guideline is not applicable for fast growing species like Eucalyptus 
Camudulensis  because real  average growth of Eucalyptus Camudulensis is 39% (Table 5). 
Hence yield regulation based on CFIG assuming increment of species is unscientific and adhoc. 
Growth of species varies and depends on different factors site quality and age etc. 

3.5 Retention of Trees and Diameter Class Management Varies in 
Government Managed and Community Forest
Tilaurakot collaborative forest of Kapilbastu was managed under SFM scheme since 2011/12. 
In this forest regeneration felling was done in working unit, in each unit 15-25 trees/ha were 
retained and tree diameter 30 cm or more were felled for regeneration of Sal. In addition, for 
preparatory felling 80-120 trees/ha were retained and removal of all dead stock were prescribed. 
However, CFIG does not cover such prescription. In similar condition, Commission for the 
investigation of abuse of authority has charged corruption cases to forest employee and forest 
user group members. It implies that in one national forest such as community managed and 
government managed forest were treated differently in case of AAC and yield regulation. It is 
adhoc and injustice in case of CF in compare to government managed forest.  

3.6 Retention of Per Ha Volume and Diameter Class  is  not Uniform in 
Government Managed and CF
Lumbini collaborative forest management (CFM) of Rupandehi district was managed under 
SFM scheme since 2014. Under this scheme 10-15 trees/ha tree were retained as mother trees 
while in CFIG, it is not mentioned. Hence, such discrimination in guideline does not favor SFM 
in CF.

3.7 Principle of Silvicultural  system  is not designed  in CF  in comparison 
to Government managed Forest
In government managed forest, different silviculture system is applied. In collaborative forest 
of Tialurakot of Kapilbastu district and Dhansar Block forest of Rautahat irregular silvicultural 
system and shelter wood system was applied where as CFIG does not permit to apply any 
silvicultural system due to fix method of yield regulation.

4. Conclusion 
CFIG was started to regulate yield of forest since 14 years in Nepal. However, the prescription 
forwarded for yield regulation as per guideline in CF is unscientific and adhoc based on 
following findings:

•	 Annual yield regulation from normal forest is not imagined in guideline and average 
yield regulated is based on total GS of timber and annual growth of species. Hence, 
AAC of timber is very low in context of normal forest and normality tendency of forest 
in CF.

•	 Average yield regulated on total growing stock and annual growth of species does not 
consider the different stages of growth of species and even in maximum growth of 
species, yield regulation is not considered for AAC in CFIG. 
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•	 Matured and over matured tree stocking are considered as TGS of timber and yield 
regulation based on GS of timber even there is no growth in stock. In such case, very 
low AAC is regulated from forest which is unscientific in regards of growth of species.

•	 Assumed average growth of fast/medium/slow species is not based on fact of growth 
of species. It is adhoc and unscientific in CFIG.

•	  Retention of mother trees, retention of per hectare volume and application of 
silvicultural system design is not considered in guideline in comparison of same type 
forest such as government managed forest and it hampers sustainable management of 
forest. 

To fulfill the objective of sustainable and SFM, comprehensive reform of CFIG 2004 is 
imperative in 18,471 CFs.  Due to unscientific regulation practices in CF, many innocent CFUG 
members and forest employees are framed charges of corruption in  special court and supreme 
court for deforestation and degradation of forest by commission for the investigation of abuse 
of authority need further research for justice to CFUG and forest employee.   
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Branding “Scientific Forestry” in the 
Community Forests of Nepal: A Case 

Study from the Midhill District

Bijendra Basnyat1*, Thorsten Treue2 and Ridish Kumar Pokharel3

Abstract
Following a case study approach, this paper explains how scientific forest management 
plans was developed and how that are implemented in community forests of a Mid-
hill district in Nepal. Field observations were carried over a period of two years 
(December 2014 to December 2016) in two community forests and consultations with 
the user groups’ members, forest officials, forest technicians and executive committee 
members were conducted. The plans were prepared simply by compiling the guidelines 
and other administrative requirements where management prescriptions were defined 
either based on forest technicians’ knowledge or from the guidelines itself with little 
consideration of the actual site quality, management objectives, and forest stand 
conditions. Apart from harvesting of trees, the plans’ silviculture prescriptions and 
forest restoration activities were hardly implemented. Yet, the users could not harvest 
the number of trees specified in the plans, because forest officials reduced the number 
of trees to be harvested. As a result, users only harvested nearly half quantity of what 
the plans allowed for. This reveals a paradox in the forest administration. What are 
the need and use of scientific forest management if harvesting rules are grounded 
on administrative rather than scientifically documented silvicultural rationalities? 
The study concludes that scientific forestry concepts are merely used as a “brand” or 
seemingly sound “narrative” in community forestry, but in reality, it has little practical 
relevance. Administrative circulars and decrees appear more powerful in guiding 
forest management decisions. The study suggests that adaptive forest management 
practices in community forests should be promoted rather than the current mix of so-
called “scientific forest management” and sweeping administrative orders. 

Keywords: Community forest, conservation, relevancy, scientific management, 
silviculture system
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1. Introduction
Community forestry involves shifting of forest management authority to local communities 
with state ownership over forest land (Ojha, 2014) where forest bureaucracy determines 
management requirements as per the Scientific Forest Management (SFM) plan (Ribot, 2002). 
The plan has become a precondition for transferring rights to the community and plays a central 
role in the community forestry of Nepal (Nightingale, 2005).  The legacy of scientific forestry 
still dominates community-based forests management (CBFM) across the world (Ribot, 2002), 
including Nepal. Forest bureaucracy in Nepal often attaches great value to scientific management 
because of dispositional (habitual), political (for fear of losing power), and knowledge-related 
reasons (Ojha et al., 2007).  As a result, SFM is being promoted in the Nepal’s forestry sector.

Ministry of Forest and Soil Conservation (MoFSC) is reorienting priorities in the SFM in the 
recent years, especially after the revised Forest Policy 2000. Furthermore, recently released 
policies and strategies, such as Forest Policy 2014, National Biodiversity Strategy and Action 
Plan 2014, Forests Sector Strategy 2015, and Thirteen Year Development Plan (2013-2015) 
including Fourteen Year Development Plan (2016-2018) and Forestry Decade 2015 have given 
high priority for the expansion of the SFM throughout the country, even in the CBFM. As a 
result, MoFSC introduced technically complex, silviculture based management system in the 
community forest in 2014, which is popularly known as “Scientific forest management”. It 
aimed at ensuring the sustained yield of timber from the forest. It involves division of the forest 
into compartments and sub-compartments based on rotation age; adoption of silviculture system 
based management; systematic harvesting of sub-compartment and marking and systematic 
harvesting of marked trees including detailed cost and benefit analysis (MFSC, 2014). 

The SFM creates a need for specific expertise (Nightingale, 2005) and puts forests bureaucracy 
in a superior position, redefining communities’ participation in forest management (Nightingale, 
2005; Nightingale and Ojha, 2013). Though the plan gave exclusive competence to manage 
forest resources according to ‘scientific principles”, it is often used for asserting its control 
over forests (Ribot, 2002; Nightingale, 2005) by claiming superior knowledge. It supports for 
expanding state to control over forest resources or block the transfer of power (Gauld, 2000; 
Ribot, 2002; Nigthingale, 2005; Nigthingale, 2009; Hull et al., 2010; Maryudi, 2012; Faye, 
2015), and works against the interests of the forest users (Krott et al., 2014). Furthermore, the 
plan has a less influential role in forests management decisions (Bhattacharya and Basnyat, 
2003; Nightangle, 2005; Rutt et al., 2015) and often considered as a series of superfluous and 
burdensome bureaucratic measures in participatory forestry (Rutt et al., 2015). Despite this, 
SFM is expanding in Nepal and being promoted in nearly one-third districts of Nepal (DoF, 
2015). Though few scholars questioned on the relevance of the plan/scientific knowledge in 
promoting community participation, strengthening elite control; forests management, access 
to resources (Green and Lund, 2015; Ribot, 2002; Sunam et al., 2013; Rutt et al., 2015; Ojha, 
2014), how it is being used in the recently introduced SFM in the community forests of Nepal 
remains illusive. This apparent paradox begs the question on “how SFM prescriptions were 
developed and how that are implemented”? Taking the SFM in the community forests as a 
case, we explore on (a) How SciFM plans were prepared? (b) How were forest management 
prescriptions determined? On what basis management treatments are proposed? and (c) How 
plan/management prescriptions are actually implemented? 
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2. Material and Methods
1.1 The Case – Scientific Forest Management  
We followed case study approach since it allowed for an in-depth study on knowledge-related 
challenges from the perspective of participants (Gerring, 2007; Collis and Hussey, 2009) and 
relied on multiple sources of evidence (Yin, 2014). Taking the SFM in the community forest as 
a case, we explored plan preparation processes and its implementation in the Mid-hill district of 
Nepal. The district was selected randomly for the study. 

We decided to conduct an intensive case study in two community forests4 out of eight community 
forests with SFM. Though SFM Guideline 2014 has recommended implementing SFM in at 
least 100 ha of forests in the hills, only one community forest in the district had an area of 100 
ha (DFO, 2014). Hence, we decided to select one community forest with above 100 ha and 
then randomly selected another community forest with less than 100 ha. The first community 
forest (site I) had 45.92 ha with 61 dependent households while the second had 112.02 ha 
with 93 households (site II) (DFO, 2014). Both community forests were Sal dominated (Shorea 
robusta), over mature, natural forests with high commercial potential.  It almost took three 
years to prepare and implement the SFM (Table 1). The plan was prepared in 2014 while tree 
stem mapping and harvesting plan (2015) was ready in the second year. Finally, harvesting of 
the tree was carried out in the third year 2016.  Research district and community forests are not 
disclosed considering sensitivity of the issue. 

Table 1. Scientific forest management practices in community forests.

Year Phases Key activities 

2014 Planning •	 Selection of the community forest 
•	 Interaction with users
•	 Scientific management plan preparation and approval  
•	 Exposure visits to users to observe scientific management  
•	 Establishment of revolving fund 

2015 Harvesting plan preparation  •	 Tree stem mapping and harvesting plan preparation and approval 
•	 Interaction with CFUGs leader

2016 Implementation of plan •	 Forest protection (similar to the past)
•	 Harvesting of trees 

2.2 Methods
The first author conducted intensive field observation in the two case study sites over a period 
of two years (December 2014 to December 2016). At the time of the start of the field work in 
December 2014, the plan was just approved and harvesting plan preparation processes had 
not started. Hence, we consulted about the plan preparation processes with the communities, 
technicians and other concerned personals involved in the processes. After understanding of the 
plan preparation processes, the first author along with users and local level forest bureaucrats5 
(LLFB) were able to identify three crucial periods in a year where implementation of the plan 
was taken place. This includes annual planning (May – June); harvesting (December – February) 

4 Research district and community forests are not disclosed considering sensitivity of the issue. 
5 Local level forest bureaucrats include forest officials working at the District and Ilaka Forest Office. This includes Forest Officers, 

Rangers, Forester and Forest Guards. 
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and management (January to March). The first author observed implementation processes as a 
passive observant of the processes. Likewise, the first author also observed general assembly 
and executive committee meetings of users along with series of communications, especially of 
users and executive committee members; local level forest bureaucrats and executive committee 
members. We tried to understand the basis of the decisions implementation of the plan. 

We followed content analysis method in reviewing the plan, records and minutes of the 
community forests. The reviewed mostly focused on the expected role of actors in SFM, 
the provisions mentioned in the plan regarding the scientific management, forest product 
harvesting quantity and decisions in the community forests. We conducted five focus group 
discussions with women, poor and marginalised community, executive committee members 
and general users in each community forests to understand about plan preparation processes 
and its implementation. In addition to this, we conducted a semi-structured interview with the 
local level forest bureaucrats (12 persons); technicians involved in plan preparation (4 persons), 
executive committee members (17 persons), users involved in the plan preparation related work 
(11 persons) and other key informants (13 persons). Information was validated and triangulated 
through the interactions with a different group of stakeholders and often exploring the reasons 
for the findings to have an in-depth understanding of the context. 

In addition, we also conducted a rapid survey of users in two sites to understand users’ involvement 
in planning and implementation of the plan. Given a small number of user households in the 
study sites, we surveyed/interacted with 101 households (nearly two third of households) using 
structured questionnaire. The survey focused on exploring reasons for adopting the SFM, users’ 
involvement in the plan preparation, including plan preparation processes and users’ perception 
of their capacity to implement the plan, in terms of skills, finance and human resources 
availability. 

3. Results and Discussion

3.1 Plan Preparation Process
LLFB have selected both the community forests with considering commercial potential, forest 
condition, accessibility and forest species composition. The forest is mainly dominated by 
Sal. The users did not know why their community forests were selected. But organized LLFB 
meeting with the leaders of the community forests and informed about likely benefits they 
would get from adopting the SFM. According to the chairperson, they informed users/executive 
committee on potential benefits, especially on harvest quantity of timber, revolving fund, 
employment opportunities and proclaimed that it will ensure sustainable forest management. 
They also asked to organize general assembly to decide about the scientific management 
along with the request letter to the district forest office for necessary support. Both users and 
executive committee decided to adopt SFM, agreeing to the bureaucrats’ proposal- either “now” 
or “never”. According to the users, they got a “offer” which they could not “refuse”. They got 
free technicians for plan preparation; payment of wage for user’s involvement, especially on 
inventory; material/financial support for the plan implementation; exposure visits to nearby 
districts together with the permission for the harvesting of forest products, especially timber and 
fuelwood as per the plan. First and second community forest user groups received a revolving 
fund of NRs. 279,000 and NRs. 114,000 respectively for implementation of the plan (DFO, 2015).  
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The trust to the local forest bureaucrats and incentives were the two main reasons for adopting 
the SFM in both community forests. 

The local forest bureaucrats recruited technician to prepare the plan in both community forests 
contrary to the provisions of the Community Forestry Development Guidelines 2014, which 
requires users to prepare plan following the participatory processes with the support from the 
LLFB (DoF, 2014). According to the executive members of both community forests, their 
role was mostly confined on the logistic arrangements such as organizing meetings, arranging 
accommodations and participate in the forest inventory works as an observer. The technician 
prepared plan following the “blueprint approach” complying with the SFM Guideline 2014, 
where local people voices and concerns were largely ignored or undermined. Executive members 
in both the studied community forests reported that consultations during the plan preparation 
were merely carried out and voices of users were often ignored or unheard. According to 
users, technician divided compartments, designed and conducted inventory, selected sub-
compartments and prescribed management. They were asked to participate in the inventory 
but were not consulted on any forest management decisions. They could not understand what 
technician was doing. Another user said, technician work was mostly confined to inventory 
works and did not bother much for other aspects. They wrote in the plan whatever they think 
right. When interviewed the technicians about the plan preparation processes in both the studied 
community forests, they responded, “We followed guidelines and suggested management 
prescription accordingly. The Guidelines is very prescriptive in nature and provided little room 
for consultations. We involved users and their leaders during the inventory. They don’t have 
knowledge on the scientific management, but we had worked closely with the LLFB”. 

Users and executive committee members were passive participants in the processes and often 
involved as a laborer. More than two third of users responded that forest technician prepared 
plan and they were simply involved in plan endorsement through the general assembly. 
Many users reported that plan was not even discussed in general assembly. This reveals that 
local level forest bureaucrats with support from the technician prepared the plan following 
official procedures where users were mostly involved as labourer and information providers. 
Bhattacharya and Basnyat (2003) also made a similar observation in the community forests 
of Nepal where the forests technicians prepared a plan and real users are either observer or 
passive participants. Hence, forest-centric or forester knows well about forest approach was 
institutionalised in the community forests, where people voices and concerns were ignored.  

Knowledge, skills and experience of the users and executive committee during the plan 
preparation were largely ignored. They were largely involved in the procedural activities such 
as inventory, social survey and organising general assembly. The chairperson of one of the 
group said, they performed all the rituals, which are necessary for the plan endorsement like 
organizing general assembly, participating in inventory work, providing information sought by 
the technicians and endorsement of the plan without knowing what is written in the plan. The 
plan was prepared without consulting with the users, not only on technical forest management 
issues but also on the governance issues, such as fees, fines and penalties and forest product 
fee and forest product distribution mechanisms. Both the users and executive members could 
hardly recall on any such consultations that happened. Nevertheless, forest bureaucrats sent 
the draft plan to the committee and asked for the endorsement from the general assembly. 
According to the chairperson, they endorsed the plan without caring to read it, since it was 
highly technical and written by the “expert”. They endorsed plan in a hurry since government 
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fiscal year was about to complete and they would lose their revolving fund if they could not do 
in time. Hence, a plan preparation was like a ritual and simply prepared to comply procedural 
and legal requirements. This resembles with Ribot (2002), who mentioned that scientific plan 
has circumscribed rural populations’ opportunities and obligations with the lack of new rights, 
but rather are given the opportunity to participate in a project which is not of their own design.

3.2 Silvicultural Prescription
The silvicultural prescription should be defined considering management objectives, forest 
stand conditions and topography. However, users reported that the technicians simply referred 
the SFM Guidelines 2014 while deciding the management prescription. The technician 
designed and carried out forest inventory with a pre-defined objective, of “timber management”. 
Neither users’ priority nor participatory forest assessment was carried out prior to deciding the 
management objectives. One of the chairperson said, “When decisions are made by the heart, 
it’s hard to use the brain. The guidelines appeared like a religion to the technician and dreaded 
to questions, whether they trust or not”. Whenever the user raised the concerns, the technician 
simply referred the guidelines and responded that it should be done in a similar way. As a result, 
users are well known the concern raised in their head so they did not bother to question on 
their work, rather become submissive. When the first author enquired with the technician on 
the basis of deciding the management prescriptions, the response was “Mr X is the father of 
the scientific forestry in Nepal, who recommended this practice for Sal forests. The government 
has already approved this concept and our plan should be prepared in the same manner. The 
technician simply followed whatever written in the guidelines, whether or not that fit with the 
local context. For example, the guidelines required constructing a fire line of 6 m and 4 m width 
between every compartments and sub-compartments respectively. The technician proposed 
same prescriptions for both community forests even though the size of the sub-compartments 
was very small (first community forest has 0.5 while other have 1.4 ha sub-compartment size). 
The construction of fire line in a very steep hilly terrain might cause risk of soil erosions, 
however, this factors was never taken into account. This resembles with the findings of Ribot 
(2002), who found that participatory forests management policies are prescriptive in which 
governmental actors determine management requirements.

Management prescriptions are “text book science” rather than “research generated knowledge”. 
The rotation age, regeneration period, silvicultural system, number of seed trees to be retained was 
prescribed based on the “Guidelines”. However, the origin of this knowledge was not explored. 
These were decided based on lessons from the Terai but were virtually replicated in the hills, 
which differ in terms of climatic conditions, forest age, topography and species compositions. 
When discussed with the forest bureaucrats and technicians, the common answer was either it was 
obtained from the guidelines or a similar prescription was proposed in another community forest. 
Similarly, single species were considered in defining the forest management system though it varies 
by aspects. Forests in the hilly region vary by the aspects, with Shorea robusta dominating in the 
south and Schima Castanopsis forest in the north. However, forest types were largely ignored in 
prescribing silvicultural prescriptions in the plan. For example, of the eight compartments in the site 
I, two are dominated by the Schima Castanopsis forests while it is dominated in one compartment 
in site II. However, such species composition is not taken into account and management 
interventions were proposed considering single species, namely Shorea robusta.  The rotation 
period for the final harvesting was fixed at the 80 years, which hold true for the Sal forests but 
seems less relevant for the Schima Castanopsis forest. The Shorea robusta forests are slow growing 
while Schima Castanopsis forests are fast growing. Likewise, the rotation and regeneration were 
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defined considering the ecological criteria of the Sal forests. This revealed that forest type was 
largely ignored in deciding the compartments or sub-compartments in the community forests. This 
finding is similar with the Gauld (2000), who found that new policy discourse of community-based 
forestry policy in the Philippines is still shaped by efforts to maintain centralized control over forest 
management and a political economy orientated towards commercial timber production using the 
principles of “scientific management”. Our case also illustrates that management interventions 
were decided giving preference to the particular species, Sal (Shorea robusta) for producing the 
timber. This raised the concerns on trust worthiness of the guidelines itself.  

The “Irregular Shelterwood System” was proposed without considering local context. More 
than one-fourth of forest areas in both the case study sites are located on the steep slope (above 
30o). Intensive harvesting should be discouraged in these areas6, however, the plan still intends 
to remove tree above 30 cm diameter at breast height. As a result of this, local level forest 
bureaucrats introduced their own preferences without any scientific evidence differing the 
guidelines. For example, the plan recommended 5 to 15 mother tree per ha (while SFM guideline 
2014 recommended 15 to 25 mother tree per ha), relatively higher number of mother trees were 
kept (27 trees per ha and 29 trees per ha) during the harvesting plan preparation considering 
geographical sensitivity of the area in order to avoid the risk of soil erosion and landslides 
and also to limit harvesting volume of the tree. The current irregular shelter-wood system 
remains questionable in the Mid hills, where a large proportion of the forests are located on the 
steep slope and intensive harvesting should be discouraged. Hence, silvicultural management 
prescriptions are decided chaotically where neither forest inventory results nor management 
objective was taken into account. As a result, particular silviculture system appeared as a “one 
size fit all” solution which resembles the findings of the Gelo and Koch (2012).  

The technician divided community forests into eight compartments, conducted forest inventory 
in each compartment and proposed silviculture system in one compartment while forest 
protection activities were prescribed in rest of the seven compartments. Of the total forests 
area, very small area (1/80th) is managed every year. In our case, only 0.5 ha in site I and 1.4 
ha in the site II will be managed every year. Furthermore, the forest was intensively managed 
in a very small sub-compartment, even though the forest was over-matured and tree quality is 
poor. Of the total marked trees in the two case study sites, nearly two third of tree (64.3%) are 
either of medium quality or at cull stage or poor quality (DFO, 2015). If the large area remained 
untouched like the current plan, “future of rest of the remaining forest remained unknown”.  
Likewise, we might lose the economic and ecological value of the forests in absence of 
appropriate management interventions in rest of the large chunk of the forests. We could not 
understand the relevance and rationality of management interventions. 

3.3 Implementation 
A Large majority (70%) of users were unaware of the plan. For them, it simply mean as a tool to 
access “harvesting of the marked trees every year”. They considered the plan as a bureaucratic 
requirement and of little relevance. As a result, forest management operations, such as forest 
protection, silviculture and tending operations were largely ignored and rarely implemented. 
Neither users nor local level forest bureaucrats pay much interest in implementing the plan. 
Though the SFM plan emphasises active involvement of forest technicians in management 
decisions, they neither supported nor referred the plan. When users mostly request local level 

6 FAO. (n.d.). Harvesting Operations. Food and Agriculture Organization (FAO), Regional Office for Asia and the Pacific, Bangkok, 
Thailand
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forest bureaucrats to support for plan implementation, however the ignorance is either due 
to lack of technical competency or inadequate financial support. One of the LLFB said, “we 
graduated from forestry school almost 30 years ago, we have almost forgotten what we were 
taught there. Therefore, what we do is simply to regulate harvest rather than guiding them. If 
we were competent enough, we could have guided them”. Another responded “they did not 
have the adequate budget or programmes to facilitate implementation. The implementation 
responsibilities lied with the users since the “plan was prepared by them, for them, and to them”. 
The users and local forest bureaucrats point figure to each other for the poor implementation 
of the plan. Users perceived that they received poor plan implementation support while forest 
bureaucrats perceive that community should mobilize their community fund to implement the 
plan. Consequently, the plan often remained on the “shelf” and simply referred only at the 
time of harvesting, especially to identify the marked trees. Neither the users nor the LLFBs 
recalled when they referred the plan after harvesting trees. As a result of this, the silvicultural 
prescriptions of the plan are hardly implemented. The user committee was found organizing 
annual weeding operation for two days to clean the harvested block in both the study sites and 
did not bother to implement other management prescriptions in the block. Users simply carried 
out protection measures which include deployment of forest watcher; monitoring forests based 
on a rotational basis by users; permission to collect dead fuelwood, grasses and fodder at free of 
costs to the users. No any specific activities prescribed in the plan were implemented apart from 
the removal of debris/cleaning of harvested compartments. Hence, management prescriptions 
were simply appended in the plan. 

The plan emphasised for the involvement of the local level forest bureaucrats and mentioned 
that users should strictly follow their advice. Likewise, it has recommended to recruit or hire a 
forestry graduate to implement the plan and allocate part of the budget for the use of technical 
support. However, the users and executive members in both the sites were unaware about such 
provisions in the plan. The plan was prepared ambitiously without considering the capacity of 
the local community and forest bureaucrats. Likewise, users felt that they were not competent 
enough to implement the plan. Of the 161 users from two community forests, only three have 
received training on SFM while six users have observed SFM practices in neighbouring districts. 
Likewise, the plan has predicted annual investment requirement in each studied community 
forests but they do not have a fund to implement the plan. They had already utilized revolving 
fund for paying wages to users that were involved in plan preparation and service fee to the 
technicians. For example, in one of the study sites, the executive committee paid the wage of 
NRs. 41,000 for involvement in tree stem mapping. A large majority of users expressed their 
unwillingness to contribute financially, though very few were willing to contribute voluntary 
labour of two days a year like the past.  Hence, implementation of the plan also remained in 
question in absence of adequate budgetary support and limited technical competence of the 
users. 

The SFM plans of both study sites were prepared in 2015, but local level forest bureaucrats did 
not allow to harvest timber until harvesting plan was approved in 2016. Furthermore, the users 
can also collect fallen trees from all compartments of the forests after obtaining written consent 
of local level forest bureaucrats. However, the local level forest bureaucrats betrayed and 
deferred from the promises that they made in the plan.  They do not allow to collect fallen trees 
as well as to harvest trees according to the plan (See Figure 1 below). As a result, harvesting 
quantity is almost half compared to that was officially allowed in the plan.  This further raised 
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Figure 1. Planned versus officially allowed harvesting quantity of growing stock. 
 

the concerns on the need and use of SFM if harvesting rules are grounded on administrative 
rationalities.

In order to reduce the harvesting quantity lower than prescribed in the plan, the local level forest 
increased the diameter of tree eligible for harvest from 30 cm to 40 cm at the time of tree felling 
with the intention of reducing the quantity of harvest of standing trees. While LLFBs gave 
justifications like conserving forests, reducing soil erosion risks for reducing the harvesting 
quantity of standing tree user committees, on the other, silently accepted the decisions without 
any resistance since they were not getting timber for last two years. One of the ex-chair of 
the community forests responded “we were getting pressure from both sides, users and LLFB. 
The users want timber immediately while LLFBs are imposing several restrictions verbally. We 
agreed because we want to harvest and distribute trees as early as possible”. Another executive 
member said “forest bureaucracy would do no wrong in forests. They are more knowledgeable 
than us.  Instead of resisting on the decision, we cooperated with them since we need their 
support, especially on the harvesting of trees”. Users generally followed the instructions given 
by them without questioning whether or not it is right.  This confirms the findings of the Pulhin 
and Dressler (2009), which find that real transfer of management and use rights and decision-
making power from the state to local communities have not occurred. Likewise, the powerful 
actors exert significant influence over the processes and outcomes of community forestry 
(Schusser et al., 2015).

4. Conclusion
The SFM plan was prepared simply by compiling the guidelines and other administrative 
requirements with little consideration of the actual site quality, management objectives, and 
forest stand conditions. Users appeared as passive participants or beneficiaries in the processes 
where users’ local knowledge is largely ignored and undermined. The trust to the LLFB and 
incentives were the two main reasons for adopting the SFM in both community forests. It is 
very unclear for whom the plan was prepared when both the users as well the LLFB were 
reluctant to implement. Users often consider the plan as the bureaucratic requirement and 
silvicultural prescriptions and forest restoration activities were hardly implemented However, 
adoption of the scientific management by the users have facilitated and supported for the techno-
bureaucratic domination in the community forests. The plan simply guides to the harvesting of 
the trees, yet the users are not allowed to harvest what is prescribed in the plan. What are the 
need and use of SFM if harvesting rules are grounded on administrative rather than scientifically 
documented silvicultural rationalities? It appears that the local level forest bureaucrats are using 

Figure 1. Planned versus officially allowed harvesting quantity of growing stock.
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SFM narrative to regain power in the community forest. Users accepted the patron clients’ 
relationship with the local level forest bureaucrats and agreeing on the “rules of game” without 
understanding technical complexities and own competencies might bring community forest 
gradually under the control of forest bureaucracy. Our analysis shows that local level forest 
bureaucrats have used SFM narratives to hold both de-jure and de facto forest management 
rights in the community despite that Forest Act 1993 devolves authority to the users in forest 
management decisions. 

The study concludes that SFM concepts is merely used as a “brand” or seemingly sound 
“narrative” in community forestry, but in reality, it has little practical relevance. The 
administrative circulars and decrees, which are either formal or verbal, appeared more powerful 
in guiding forest management decisions rather than the plan itself. The study suggests that 
adaptive forest management practices in community forests should be promoted rather than the 
current mix of so-called “scientific forest management” and sweeping administrative orders.

References
Bhattacharya, A.K and Basnyat, B. 2003. An Analytical Study of Operational Plan and Constitutions at 

Western Terai Region of Nepal. Banko Jankari: 13(1): 3-14.

Collis, J. and Hussey, R. 2009. Business Research: A practical guide for undergraduate and postgraduate 
students, 3rd edition. New York: Palgrave Macmillan.

DFO. 2014. Annual Progress Report of 2014/15. Nepal: District Forest Office.

DFO. 2015. Scientific Forest Management Plan and Harvesting Plan of studied Community Forest, 
2014/15. Nepal: District Forest Office.

DoF. 2014. Community Forest Development Guideline, 2014. Nepal: Department of Forest.

DoF. 2015. Annual Progress Report of 2014/15. Nepal: Department of Forest.

Faye, P. 2015. Choice and power: Resistance to technical domination in Senegal’s forest 
decentralisation. Forest Policy and Economics: 60: 19-26.

Gauld, R. 2000. Maintaining Centralised Control in Community‐based Forestry: Policy Construction in 
the Philippines. Development and Change: 31(1): 229-254.

Gelo, D. and Koch, S. F. 2012. Does one size fit all? Heterogeneity in the valuation of community forestry 
programs. Ecological Economics: 74: 85-94.

Gerring, J. 2007. Case Study Research: Principles and Practices. New York: Cambridge University Press.

Green, K. E. and Lund, J. F. 2015. The politics of expertise in participatory forestry: a case from 
Tanzania. Forest Policy and Economics: 60: 27-34.

Hull, J., Ojha, H. and Paudel, K. P. 2010. Forest inventory in Nepal–technical power or social 
empowerment. A. Lawrence, Taking Stock of Nature: Participatory Biodiversity Assessment for 
Policy, Planning and Practice: 165-184.

Krott, M., Bader, A., Schusser, C., Devkota, R., Maryudi, A., Giessen, L. and Aurenhammer, H. 2014. Actor-
centred power: The driving force in decentralised community-based forest governance. Forest 
Policy and Economics: 49: 34-42.

Maryudi, A. 2012. Restoring state control over forest resources through administrative procedures: 
evidence from a community forestry programme in Central Java, Indonesia. Austrian Journal of 
South-East Asian Studies: 5(2): 229-242.



PR
O

C
EE

D
IN

G
S

230

Proceedings of the First National Silviculture Workshop

MFSC. 2014. Scientific Forest Management Guideline, 2014. Nepal: Ministry of Forest and Soil 
Conservation.

Nightingale, A.J. 2009. Nepal’s Green Forests; A ‘Thick’Aesthetics of Contested Landscapes. Ethics 
Place and Environment: 12(3): 313-330.

Nightingale, A. J. 2005. “The experts taught us all we know”: Professionalisation and knowledge in 
Nepalese community forestry. Antipode: 37(3): 581-604. 

Nightingale, A. J. and Ojha, H. R. 2013. Rethinking power and authority: Symbolic violence and 
subjectivity in Nepal’s Terai forests. Development and Change: 44(1): 29-51.

Ojha, H., Timsina, N. and Khanal, D. 2007. How are forest policy decisions made in Nepal? Journal of 
Forest and Livelihoods: 6(1): 1–17.

Ojha, H.R. 2014. “Beyond the Local Community”: the Evolution of Multi-Scale Politics in Nepal’s 
Community Forestry Regimes. International Forestry Review: 16(3): 339–353.

Pulhin, J. M. and Dressler, W. H. 2009. People, power and timber: The politics of community-based forest 
management. Journal of environmental management: 91(1): 206-214.

Ribot, J. C. 2002. Democratic Decentralisation of Natural Resources: Institutionalising Popular 
Participation. Washington, DC: World Resources Institute.

Rutt, R. L., Chhetri, B. B. K., Pokharel, R., Rayamajhi, S., Tiwari, K. and Treue, T. 2015. The scientific 
framing of forestry decentralisation in Nepal. Forest Policy and Economics: 60: 50-61.

Schusser, C., Krott, M., Movuh, M. C. Y., Logmani, J., Devkota, R. R., Maryudi, A. and Bach, N. D. 2015. 
Powerful stakeholders as drivers of community forestry—Results of an international study. Forest 
Policy and Economics: 58: 92-101.

Sunam, R.K., Paudel, N.S. and Paudel, G. 2013. Community forestry and the threat of recentralization in 
Nepal: contesting the bureaucratic hegemony in the policy process. Society of Natural Resources: 
26(12): 1407–1421.

Yin, R. K. 2014. Case study research: Design and methods. Newbury Park: Sage publications. 



PR
O

C
EED

IN
G

S

231

Proceedings of the First National Silviculture Workshop

Modeling Taper and Volume of Sal  
Trees Growing in the Western Terai 

Region of Nepal

Ramesh Silwal1*, Sharad Kumar Baral2 and Bir Bahadur Khanal Chhetri3

Abstract 
Volume and taper equations are used for estimating timber volume and biomass of a 
tree.  Despite of their usefulness, precise and site specific equations are still lacking 
for commercially important tree species in Nepal. Hence, a destructive sample of 33 
Sal (Shorea robusta Gaertn. f.) trees growing in natural forests of western Terai, Nepal 
was used to calibrate an individual tree volume and a stem taper function. At first, a 
non-linear stem taper function was calibrated using stem diameters outside bark at 
different heights above ground (d) as response variable and D (diameter at breast 
height), H (Total height), h (height of interest) as predictors. Then, effect of crown 
characteristics on stem taper was assessed. As stem HCB (height to crown base) was 
found to affect stem taper, its usefulness in existing stem volume equation was tested. 
Empirical relationships between V (stem volume) as a response variable and D, H, 
HCB and site (Bardia and Rupandehi) as predictors were established using a linear 
mixed modelling approach. Our result showed that, instead of H, use of HCB in stem 
volume equation increased model prediction accuracy and reduced prediction bias. 
Applicability of the suggested models for predicting individual Shorea robusta tree 
volume and stem taper is discussed.

Keywords: Crown characteristics, non-linear mixed model, Shorea robusta, taper, 
volume 
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1. Introduction
Tree volume and taper equations are vital for forest management, and they are lacking for 
commercial tree species (e.g. Sal “Shorea robusta Gaertn. f.”) in Nepal. Currently, there is a 
growing interest in multiple-product timber harvesting. This requires precise stem taper and 
volume equations for improved prediction of volume at individual trees level as well as stand 
level. We also need to know what portion of a tree can be used for specific products, and need to 
identify the entire array of product that can be obtained from a specific stand.

Despite of their usefulness, volume and taper functions have been scarcely studied in Nepal. 
Sharma and Pukkala (1990) have developed volume equation for twenty-one species of Nepal 
including S. robusta. The volume equations developed by Tamrakar (2000) and DFRS (2006) 
are limited to large-sized trees. 

Elsewhere, a considerable amount of work on modeling tree volume and stem taper has been 
done (Clutter et al., 1983; Kozak et al., 1969; Max and Burkhart, 1976; Newnham, 1988). 
Although various methods have been proposed for developing taper equations (Bennett and 
Swindel, 1972; Bruce et al., 1968; Cao et al., 1980; Demaerschalk, 1971, 1972, 1973a, 1973b; 
Demaerschalk and Kozak, 1977; Fries and Matern, 1965; Goulding and Murray, 1976; Kozak 
et al., 1969; Kozak and Smith, 1966; Max and Burkhart, 1976; Ormerod, 1973), the information 
is either theoretical or limited primarily to softwood species (Martin, 1981). Specifically, in the 
Nepalese context, there are no available stem taper models/functions for S. robusta. Hence, this 
study aimed at (1) assessing stem taper profile to identify tree characteristics that affect stem 
taper, and (2) use this information for improving existing stem volume equation for S. robusta. 

2. Materials and Methods
2.1 Study Site
The study was carried out at government managed forest stand and Chandak Chatiya Mahila 
Community Forest of Bagnaha Village Development Committee (VDC), Ward No. 1, Bardia 
district in the mid-western development region and Lumbini Collaborative Forest of Saljhandi 
VDC, Ward No. 3, Rupandehi district, western development region (Figure 1). Rupandehi is 
slightly warmer and wetter (higher average annual rainfall) than Bardia (Table 1) though both 
districts are fall in Terai region of Nepal.
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Figure 1. Map of the study area (a) administrative map of Nepal with study districts (b) physiographic map of Nepal 
indicating location of study districts (c) study sites showing GPS points of trees in administrative map of VDCs.

2.2 Climate, Soil and Vegetation
2.2.1 Saljhandi Site in Rupandehi
Climate: The climate of the site is sub-tropical and sub-humid with regular monsoon between 
June and August. Frost occurs seldom and the annual average number of days with minus 
temperature is zero (Jackson, 1994). Mean total annual precipitation is 2,452 mm of which more 
than 80% falls from June to September. Monthly mean minimum and maximum temperature are 
17.8°C and 31.4°C respectively with an absolute minimum of 4.3°C (Jackson, 1994). 

Soil: Saljhandi site is flat and fertile. The soil is loamy, deep, well drained and has adequate 
nutrient capability. According to the map of the Land Resource Mapping Project (LRMP), this 
area belongs to the class I, most suitable land for agriculture and forestry. Actual land use for 
this area is shown as degraded tropical mixed hardwood forest. Soil physical and chemical 
properties are exceptionally good for forestry use (FRP, 1989).
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Vegetation: S. robusta forest diversity consists of more than 80% S. robusta species. Other 
associated tree species in this forest are Terminalia belerica, Terminalia chebula, Terminalia 
alata, Anogeissus latifolia, Phyllanthus emblica, Semicarpus anacardium, Lagestroemia 
parviflora, Syzygium cumini, Adina cordifolia, Mallotus philipinensis, Myrsine semiserrata and 
Cassia fistula (Ojha et al., 2008).

2.2.2 Bagnaha Site in Bardia
Climate: Bagnaha site has a sub-tropical monsoon climate with three distinct season in the annual 
cycle: hot season (March-June), Monsoon (July-October) and winter (October-February). About 
90% of the precipitation occurs during the month of July, August and September. The absolute 
maximum temperature of 410C and minimum temperature of 3.10C were recorded in May 1996 
and January 1987 respectively. The highest rainfall of 2,798 mm and lowest rainfall of 1,592 
mm occurred in the year 1990 and 1992, respectively. Mean annual rainfall at Chisapani, at the 
foot of the Churias, is 2,230 mm and at Gularia, in an agricultural area to the south of the Study 
site, 1,560 mm.

Soli: Most of the areas of Karnali and Bardia fall into Bhabar which is the broad alluvial plain 
that slopes gently away from the base of the Churias to India. Bhabar deposits are composed 
of cobbles, boulders, and coarse sand layers amidst clay and silt (HMGN, 1971). The HCB 
information is available along with DBH and tree height, bar soils are well drained and relatively 
deep. The study area is predominantly underlain by sandy loams and followed by sands and 
gravels (Dinerstein, 1979).

Vegetation: More than 70% of the forest is covered by S. robusta forest. Other associate species 
were classified according to following. A vegetation study conducted by Dinerstein (1979) 
classified six major vegetation types. This was later modified by Jnawali and Wegge (1993) 
to seven major vegetation types. Major associated vegetations are: Terminalia tomentosa, 
Buchanania latifolia, Dalbergia sissoo Acacia catechu, Syzigium cumini, Mallotus phillippensis, 
Bombax ceiba, Adina cordifolia, Casearia tomentosa, Mitragyna parviflora, Phragmatis karka 
and Arundo donax.

2.3 Data Collection
The 33 trees were felled and measured from May to June 2013. The data were collected 
from trees growing in natural forests of two different locations in western Terai region of 
Nepal. Representative trees of different DBH classes which did not possess any damages or 
malformation were selected as the sample trees. Fifteen trees were selected from Saljhandi (Site 
1) and eighteen trees were form Baghnaha (Site 2). Before felling the tree, DBH (1.3 m above 
ground level), and crown diameter of the sample trees were measured and a photograph was 
taken.

Total height and height to the base of live crown (HCB) were measured separately. Stem profile 
data (diameter outside bark and height above ground) was obtained at eight points on the bole: 
stump (30 cm above ground) and at approximately 1/8, 1/4, 3/8, 4/8, 5/8, 6/8, and 7/8 of total 
height (Martin, 1981). The stem section of the tree (i.e., total height minus stump height) was 
divided into maximum three-meter length sub-sections and measured the diameter at three 
points (i.e. diameter at two ends and middle of the sub-section). The large branches were treated 
as poles and measured by using above process for volume estimation in the stem analysis. 
Average sample tree characteristics are presented in Table 1.
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Table 1. Sample tree and site characteristics.

Attributes
Saljhandi (Runadehi) Bagnaha (Bardia)

Average Range Average Range

Number of trees 15 NA 18 NA

DBH (cm) 55.04 37.5-91 38.69 5.2-92.5

Height (m) 30.97 25-37 21.07 4.5-34.2

HCB (m) 11.1 3.32-17.9 4.4 1.05-10.4

Rainfall (mm) 2296 NA 2230 NA

Temperature (˚c) 24 NA 19.5 NA 

2.4 Modeling Approach
2.4.1 Modeling Stem Taper 
At first, base model for stem taper was 
calibrated using Ormerod function, 
in which ‘tree’ and ‘site’ factors were 
considered as random effects component 
of a non-linear mexied effect model using 
nlme package (Pinheiro et al., 2017) 
available in R (RStudio Team 2015). 
Auto-correlation due to repeated stem 
diameter measurement within a tree was 
modelled using corAR function.

Observed heteroscedasticity was 
accounted for with a variance function 
(varVower function). An Akaike 
Information Criteria (AIC) was used to assess usefulness of the covariates in fixed as well as 
random effect components of the model. Site was dropped from the random effect component, 
as AIC did not justify its usefulness in the model. Tree level random effect (bi) showed that there 
was significant tree to tree variation on stem tapering. Therefore, we extracted tree level random 
effect for each tree, and correlated it with several tree variables e.g. height to crown base, crown 
diameter, crown projection area, crown volume to identify the important tree characteristics 
that influence stem taper. HBC was found to be positively correlated with tree level RE (random 
effect) parameters (Figure 2). Addition of HCB in stem taper equation as a covariate reduced 
mean bias of the estimation (Table 3).  

Figure 2. Relationship between tree level random effects and 
height to crown base (HCB).
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2.5 Modeling Total Stem Volume
Modeling stem volume was started with the calibration of Sharma and Pukkala (1990) equation 
using our data (equation V1). As tree height was not significant in the model, it was dropped 
from the model and then the resultant model was presented as equation (V2). Stem taper 
analysis showed that trees of lower HCB had more tapered stem, thus, we suspected that such 
trees might have smaller volume for the given diameter. Therefore, HCB was added to equation 
(V2) to test if the addition of HCB improves prediction ability of total stem volume. Eventually, 
equation (V3) was assessed as final model. Since our data was collected from two different 
sites, we adopted mixed modeling approach to account site as random effect in the model. An 
AIC criterion was used to assess usefulness of the covariates in fixed as well as random effect 
components of the model. Once the models were fitted, assumptions of the regression analysis 
were checked. The plot for the standardized residuals versus the fitted values showed that the 
final models did not violate any model assumptions (diagnostic plots not shown). Modeling was 
done in R (RStudio Team 2015) using nlme package (Pinheiro et al., 2017).
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3. Result and Discussion
3.1 Stem Taper
Since we had a hierarchical dataset which was grouped as ‘multiple diameter measurements 
within a tree’ and ‘trees were clustered in a site’, mixed modeling approach was used. The model 
was parameterized several times keeping the fixed-effect and random effect specification 
constant. We first included correlation structure, then the variance function. According to AIC 
statistics, every additional covariance feature, i.e., the correlation structure, and the variance 
function significantly improved the likelihood ratio (Table 2). Then, we added new covariate 
in the final model. Stepwise model building process was shown in Table 2.  

Table 2. AIC (Akaike Information Criteria) comparison of different model forms of stem 
taper equation (Note: The smaller the AIC, the better the model is).

Models AIC Liklihood ratio

NLME 1326 NA

NLME+ corAR 1323 4.97

NLME+corAR+VarPower 1103 222.4

Final model (NLME+corAR+VarPower+HCB) 1102 2.6

Figure 3 shows that sequential 
improvement on distribution 
of residuals through different 
predicted values. In Figure 3 (A 
and B) showed that bias increased 
with increasing stem diameter.  
However, no such trend was 
found in Figure 3 (C and D) 
besides a few extreme values 
and slightly increasing bias 
towards smaller diameter values. 
As smaller diameter section of a 
tree stem mostly belongs within 
the crown, this bias might have 
introduced by branches or stem 
swelling at the lower part of the 
branch junctions. 

Figure 3. Residuals of the taper model (A) NLME base model, (B) Model with autocorrelation 
function, (C) model with autocorrelation and weight function, and (D) Final model.
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Parameter estimates of two final models (with HCB and without HCB as covariate) are presented 
in Table (3). As Eq. (T2) was less biased, it is advised to use equation (Eq. T2) when HCB 
information is available along with DBH and tree height (see Table 3, Mean bias).

Table 3. Parameter estimates of stem taper equations. Pseudo r-squared=1-(residual sum 
of squares/total sum of squares), Mean bias=average (observed value-predicted value).

Parameters
Model with HCB (Eq. T2) Model without HCB (Eq. T1)

     Estimates SE P-value Estimates SE P-value

b0 1.9682 0.01416 <0.01 1.9873 0.0084 <0.01

b2 0.0025 0.0015 0.09

b1 1.4798 0.0373 <0.01 1.481 0.0376 <0.01

RE parameters

 0.00091 0.00104

 0.00037 0.00037

Pseudo r-squared 0.95 0.94

Mean bias -0.0859   0.1107   

We can see that how HCB 
influences stem taper in 
Figure 4. All three lines are 
the predicted stem taper 
profiles of three trees that 
have almost the similar D 
(40-43 cm) but different total 
height and HCB. It clearly 
shows that trees with lower 
HCB generally have more 
tapered stem, which is similar 
to the results observed by 
Adu-Bredu et al. (2008) and 
MacFarlane and Weiskittel 
(2016). Even if HCB in our 
model found to be marginally 
insignificant (p=0.09), we still keep in the model as it reduced prediction bias. We also suggest 
future studies to prove its usefulness in predicting stem taper as our study was limited to a 
sample of 33 trees only. 

3.2 Stem Volume
Modeling tree stem volume showed that tree height was not found to be significant at the local 
level (Table 4, Eq. V1, c=-0.073, p=0.83). Instead of H, HCB was found significant in stem volume 
equation (Table 4, Eq. V3, c=-00.2694, p=0.02) and reduced mean bias (Table 4, Eq. V2: mean 
bias=-0.0074 and Eq. V3: mean bias=0.0023) and increased pseudo r-squared (Table 4, Eq. V2: 
Pseudo r-squared=0.94 and Eq. V3: Pseudo r-squared=0.95). This must be due to the positive 
correlation between branchiness and main stem taper (Ver Planck and MacFarlane, 2014). We

Figure 4. Predicted stem taper profiles for trees of given diameter, height 
and height to crown bases. D=diameter at breast height, H=total tree 

height, HCB=height to crown base.
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observed that lower HCB contributed on reductions in the main stem volume for a given diameter 
tree, but we were not able to explain the associated volume shifted away from the main stem (into 
branches). Therefore, future research should focus on this issue as it is necessary to assess branch 
wood volume, estimate total biomass and quantify carbon stock more precisely.  

Table 4. Parameter estimates for stem volume equations          Bardia=-0.0891 and 
Rupandehi= 0. 0891). Pseudo r-squared=1-(residual sum of squares/total sum of 
squares), Mean bias = average (observed value-predicted value).

Parameters
Equation (V1) Equation (V2) Equation (V3)

Estimates SE P-value Estimates SE P-value Estimates SE P-value

A -9.095 0.4737 0 -9.1664 0.33198 0 -9.3124 0.2727 0

B 2.5601 0.2188 0 2.51635 0.07189 0 2.4202 0.0810 0

C -0.073 0.3422 0.83 0.2694 0.1077 0.02

RE parameters

 

0.0847 0.07958 0.0220

 

0.0775 0.07519 0.0681

Pseudo r-
squared 0.94 0.94 0.95

Mean bias -0.0190   -0.0074   0.0023   

4. Conclusion 
General volume equation in Nepal developed by Sharma and Pukkala (1990) needs calibration 
with local data before using it at local level. In addition, height to crown base was found to be 
an important variable that affect main stem volume of S. robusta for a given diameter tree at a 
site. Thus, we recommend using HCB in stem volume equation for increasing prediction ability 
and for reducing prediction bias. The derived stem volume equation is recommended to produce 
local volume table of S. robusta in Rupandehi and Bardiya District. The stem taper equation 
is useful for forest managers to calculate stem volume up to any desirable merchantable limit 
(e.g. 10 cm to end diameter or 20 cm top end diameter). These models can be applied to similar 
stand condition (basal area, canopy cover, stand age) from where the study data were obtained. 
As this is the first model for S. robusta stem taper, it is recommended to test in other sites too. 
Care must be provided when using this model in other sites and predicting beyond the observed 
range of tree size.
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Q-Factor is a Useful Guide for Selection 
Silviculture on Nepal’s Community 

Forests

Edwin Cedamon1*, Govinda Paudel2, Madan Basyal2, Ian Nuberg1 and  
Krishna K Shrestha3

Abstract 
There is growing interest by forest users, government forestry officers and policy 
makers on maximising forest goods and livelihood provisions from community 
forestry in a sustainable manner. However the way several mature community forests 
are currently managed based on selection, e.g. negative thinning and crown thinning 
is questionable as it results to decline in forest stock, timber quality and regeneration. 
To assist forest users in managing their community forests, an action research has been 
implemented in Kavre and Lamjung to manage planted Pine (Pinus spp.) and naturally-
regenerated Sal (Shorea robusta) through selection system. This paper describes what 
is q-factor and its relevance for sustainable community forest management in Nepal. 
The simple guideline for selection system introduced to 30 community forest users 
groups in six sites are presented for wider adoption and policy recommendation.

Keywords: Forest goods and services, livelihoods, regeneration, stand structure, 
sustainable forest management
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1. Introduction 
The ongoing campaign in Nepal for scientific forest management (SFM) in Nepal is now 
challenging the community forestry sector to implement silviculture systems in the management 
of community forests. There is little examples of silviculture systems at work on community 
forests that are efficient both at increasing timber production and rate of regeneration. This 
paper presents a selection silviculture system guided by q-factor, diameter class limit and target 
basal areas as a promising management system for a considerable areas of community forests.

Community forests in Nepal to date has an area of about 1.8 million hectares (ha) managed by 
19,361 community forest users groups (DoF, 2015). The area of community forests represents 
about a third of the countries forest cover of 5.96 million ha (DFRS, 2015). The State of Nepal’s 
Forest 2015 reported a national average growing stock of 165 m3/ha where high mountains 
and high himal region having the highest growing stock of 225 m3/ha while middle mountains 
region the lowest growing stock of 124 m3/ha (DFRS, 2015). The average tree density is 430 
stems per ha where 67% of these stem are small pole (10-20 cm diameter at breast height DBH), 
18% are large pole (20-30 cm DBH), and 15% saw log/ timber (>30 cm DBH). The diameter 
class distribution from this national forestry outlook suggests that a management system is 
needed to be in place so that growth and vigour of small poles are promoted when saw logs are 
harvested. A selection-based silviculture system is generally applicable for such forest structure 
and management objectives.

Community forests are the main source for subsistence needs of timber, fuelwood, fodder 
and leaf litter by majority of the rural population in Nepal. Community forest management is 
undergoing a level of redefinition particularly with regards to efficiently increasing production 
of forest products to improve forest-based livelihood and efficiently regenerating healthy 
forests. Cedamon et al.  (2017) in their rapid silviculture appraisal found that selection system 
and shelterwood systems are silviculture systems preferred by community forest users. These 
silviculture systems appeal to forest users because of the potentials of planting fodder trees 
and grasses, non-timber forest products (NTFPs), and medicinal and aromatic plants (MAPs) 
on the forests after treatments. SFM is now a concept being promoted by the Department of 
Forests (DoFs) for sustainable use of and management of forests. However, community forests 
silviculture practices are yet at early stages of trials and some silviculture practices confusing 
to forest users although. 

The Scientific Forest Management Guideline 2015 (DoF, 2015) suggests clear felling, selection 
system and shelterwood as silviculture systems that may be applied on a community forest but 
the guideline only provide detailed practice guideline for shelterwood system. In support of 
the Government of Nepal’s campaign on ‘forestry for prosperity’ through the scientific forest 
management, the ACIAR EnLiFT Project initiated a participatory action research (PAR) to 
investigate forest and people responses to different silviculture systems. This paper describes 
why selection system is a promising management system for many community forests and how 
this can be implemented. A simple implementation guideline is provided as used in the EnLiFT 
silviculture Pine forest and Sal forest demonstration works Kavre and Lamjung districts, 
respectively.
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2. Rationale of Selection System on Community Forests
The decision to practice any silvicultural system is primarily based on combination of factors 
including silvicultural characteristics of species, current forest stand structure and diameter 
distribution and forest management objectives. For implementation of selection silviculture the 
following three components has to be taken into consideration: residual stocking, diameter class 
limit and target diameter distribution. But what is selection silviculture? Smith et al. (1997) 
define selection silviculture as silviculture programs that are used to manage multi-age4 
stand where a system of tree selection for residual trees is employed for harvesting and in 
establishing and developing of regeneration.  Smith et al. (1997) and Helms (1998) described 
that in selection system, mature timber is harvested either as single scattered trees or in small 
groups at short intervals to open growing space for regeneration and these cuttings are repeated 
indefinitely.

Implementing selection systems requires an understanding of the current forest structure and 
a target future structure that will support the needs of forest users. Generally Nepal’s forests 
are composed of natural forest and plantations. Natural forests have multi-age age or multi-age 
although some may have attained even-age stand structure. But many plantations too, which 
are expected to have even-aged stand structure has developed into multi-age age or at least 
three crown classes. An insight into the forest structure in Nepal can be described based on the 
diameter distribution from the State of Nepal’s Forest 2015 (DFRS, 2015). This report estimated 
seedling (<1.3 m height) frequency of 10,095 sph, small saplings (≥1.3 m height, < 5 cm DBH) 
of 1,045 sph, large saplings (5-10 cm DBH) of 426 sph, small poles (10-20 cm DBH) 287 sph, 
large pole (20-30 cm DBH) 79 sph, small saw log (30-50 cm DBH) 46 sph and large saw log 
(≥ 50 cm DBH) of 18 sph. This forest structure is confirmed by few case studies including 
Cedamon et  al.  (2017)  and Awasthi et al. (2015). The current stand structure of community 
forests in Nepal has been achieved through harvesting based on ad hoc selection and sometimes 
high grading creating openings on the stand allowing natural regeneration to occur. 

Community forests in Nepal have been a major for timber, firewood, fodder and leaf litter 
by millions of rural people. While these forest products are derived by forest users for their 
subsistent needs, many community forest groups aspires to utilize timber for commercial 
purposes to drive economic development of the group but retaining a significant forest cover 
on the stand. The current silviculture practice however is not effective in supplying timber huge 
enough for driving forest based enterprises and inefficient in developing healthy regeneration. 
Silviculture practice on community forests therefore has to change if forests users are to increase 
timber supply and managed stand openings for better and healthy regeneration.

Selection system is an alternative silviculture system for community forests in Nepal that has 
great potential for increasing supply of timber from current stand at the same time maintaining 
forest cover and promoting healthy regeneration on newly opened spaces. Larsen (1995) 
argued that selection system maintains a stable complex forest structure through efficient 
biogeochemical cycle determined through releases of open spaces for regeneration. Managing 
and maintaining multi-age stand is now a priority worldwide due to complex societal needs 
and due to inherently long term nature of forest management, forest should be managed to be 
able to resist local disturbances and global environmental and climate changes (O’Hara, 2014).  

4  The term multi-age is adopted instead of the term uneven age following O’Hara (2014) to include two-age stand which are common 
in some community forests in Nepal.
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Selection systems are generally classed into two broad groups – single tree selection and group 
selection. While group or strip selection may be suitable for some community forests, single tree 
selection has been implemented in many community forests though in ad-hoc basis. Therefore 
aim of this paper is to provide a more scientific and technical guidance into the single tree 
selection silviculture to increase timber supply and achieve efficient regeneration establishment 
and improve health and quality of residual and new trees.

3. DBq Approach for Single Tree Selection System on Nepal’s 
Community Forest
As means of organizing stand treatments or operations for tending, harvesting and re-
establishing new forests (regeneration), silviculture systems provide means for maintaining 
or achieving a desired stand structure and that for multi-aged stand selection silviculture is 
widely applied. A number of approaches for managing or achieving a multi-age stand but the 
widely used are DBq approach, plenter system, allocation by stand density index, and leaf 
area allocation (O’Hara and Gersonde, 2004). Stand density index and leaf area allocation are 
technically complicated perhaps beyond forest capability. The plenter system on the other hand 
is also technically complicated because of the requirement to at least know the standing timber 
volume (which should be maintained over long term period) and growth rates so that harvest 
volume is equal to growth (equilibrium). The DBq approach which builds upon decisions on 
upper diameter class for which a number of trees has to be retained (D), a desired basal area 
(B) and a q-factor (q). Q factor which ranges from 1.2 to 2.0, represents the frequency of the 
trees resembling and inverse J curve or an inverse exponential function. A q factor of 2 means 
that the a particular diameter class is twice as many as the next larger diameter class while a q 
factor of 1 represents equal distribution of trees across diameter classes or represented by a flat 
line. Smith et al. (1997) described that a stable equilibrium can be achieve by DBq approach by 
maintaining a diameter distribution defined by DBq after harvest or mortality. DBq approach 
has been proven by the EnLiFT Project to be easily understood and implemented by forest 
users in Nepal because diameter distribution and target diameter limits are readily available 
information. A routine of calculations is necessary to obtain the residual stocking for DBq. The 
first step in this calculation determination of target basal area and maximum diameter at breast 
height for residual trees. A target basal area of 30 m2 has been widely used in selection system 
and is adopted for by the EnLiFT Project as suitable for community forests in Nepal. It is to be 
noted however that many community forests has basal areas <30 m2 (Cedamon et al., 2017), 
the aim therefore for selection system is basal area increase from high quality trees. The rapid 
silviculture appraisal conducted by Cedamon et al. (2017) revealed that the diameter limits for 
residual trees on community forests ranges from 40 to 50 cm (though a few trees larger than 
50 cm may present and protected as mother trees). Once an appropriate diameter limit and 
basal area for the community forest are determined, the next step is to choose a K value from 
Table 1 for q factors 1.1 – 1.6 and range of diameter class limit calculated by Cancino and 
Gadow (2002). The residual stocking for the largest diameter class is obtained by dividing the 
target basal area by the K value corresponding for the desired Q factor and maximum diameter, 
e.g. the residual stocking for 35-40 cm DBH class for q-factor of 1.2 is 53 trees per ha (thp) 
(30/0.567). The residual stocking for the next lower DBH class is obtained by multiplying the 
stocking of the next larger diameter class with the desired Q factor, e.g. the stocking for 30-35 
cm DBH class is 63 (52.91 x 1.2). 
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Table 1. K values for range of q-factors and diameter limits based on Cancino and Gadow 
(2002).

Maximum 
DBH (cm)

Number of 
classes

Q factor

1.1 1.2 1.3 1.4 1.5 1.6

40 8 0.475 0.567 0.684 0.829 1.011 1.237

45 9 0.681 0.840 1.048 1.320 1.675 2.139

50 10 0.945 1.204 1.558 2.044 2.709 3.618

Following Cancino and Gadow (2002) the DBq distributions for basal areas of 30 m2and 40 m2, 
diameter limits of 40, 45 and 50 and for q factors 1.2 to 1.6 are provided in Figure 1 (please 
see  related ideal stocking table in Appendix 1). Although the choice of a q-factor depends in 
species and site (Smith et al., 1997), Figure 1 can provide some guidance on choosing a q-factor 
appropriate for a community forest. It is evident that lower q factors, e.g. 1.2 would result to 
higher stocking trees in the largest diameter limits similarly but a lower stocking required in 
the lowest diameter class resulting to a relatively flatter inverse J curve. Therefore, when forest 
management is aimed for a more frequent cutting or a shorter cutting cycle a lower q factor 
may seem to be an appropriate choice. The decision on maximum diameter limit is dependent 
on the current stocking of large trees where more diameter will diameter classes will require 
higher stocking for larger trees, i.e. <40 cm DBH. For example, the stocking requirement 
for residual in <35 cm DBH is 91 tph, 79 tph and 53 tph for diameter class limits of 45-50 
cm, 40-45 cm, and 35-40 cm, respectively. The frequency however of trees above <40 cm is 
generally low for many community forests and therefore having a higher diameter class limit is 
almost unachievable for of these forests. An aim for retaining higher number of larger trees will 
mean an extremely low harvest of sawlogs. A diameter class limit of 35-40 cm seemed to be a 
compromise of ensuring timber harvests as well as maintaining forest cover. As expected, the 
effect of higher basal means a proportionate increase of about 33% on stocking across diameter 
classes. While seedlings may be naturally available in some forest types particularly Sal forests, 
some dense forests like Pine plantation may have low natural regeneration with exceptions 
to those that are affected by frequent fires. For forest with extremely regeneration, the ideal 
stocking for diameter class 0-5 cm will serve as a guide for minimum number of seedlings that 
may be required for planting in areas opened after harvesting.
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Figure 1. Ideal stocking distribution of a 1-hectare forest based on DBq for basal area 30m2 
and 40m2 for 40-50cmDBH limits and q-factors 1.2 to 1.6.

4. Selection Silviculture Trials in Nepal 
Examples from the EnLiFT Project silviculture demonstration plots are now provided to show 
how single tree selection silviculture can be implemented. The first step in the implementation 
of any silviculture system is to obtain information on the existing stand structure and diameter 
distribution of the forest to be treated. This required an inventory to be carried on the demo plot 
where it was carried out by the members of the forest users groups after a hands-on training 
was provided by EnLiFT. Then, consultations in a form of a forest field day with the forest user 
groups and the executive committee where conducted to present the inventory and decide for 
the silviculture treatments to be carried. During the consultation, a proposed silviculture regime 
was presented using graphs of the current and proposed stand stocking based on DBq approach. 
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A q-factor of 1.2 and 1.3 was respectively proposed for single tree selection system for timber 
production and single tree selection system for conversion of the current stand into a timber-
fodder forest garden. 

Example of application of DBq regime for Chapani Pine Forest (Chaubas, Kavre)
The Chapani Community Forest is a 83 ha mix Pinus wallachiana (Gobre Salla) and Pinus 
patula (Patte Salla) forest planted in the early 1980s managed by 117 households located in 
Chaubas, Kavre district (Nepal Australia Community Resource Management and Livelihoods 
Project, 2006). Chapani forest was established through the Australian Forestry Project which 
initial aim was generally to reforest the denuded hills in Nepal providing villagers with timber, 
fuelwood and fodder. The forest provides it forest users’ need for timber, fuelwood, leaf litters 
and grasses. Additionally, the forest also sells a small amount of timber to the Chaubas Sawmill 
of which it is a component of the forest comprising the sawmill board. 

A small portion of the forest has been thinned at around 8-10 years old but after since then 
forestry operation has been dominated mainly with regular (yearly) small volume of harvest 
of fuelwood and timber generally guided by an extremely conservative annual allowable cut. 
Grasses and leaf litter are regularly collected in the forests generally by women but they often 
compete for good quality grasses due to closed forest canopy. The Chapani forest user group 
(FUG) is in consensus that forest management should improve to increase harvest volumes as 
well as to increase grass growth in open spaces. 

From the forest inventory conducted in the plot, the sizes of trees on the demo plot before 
treatment was found to range from 10 cm to 55 cm where the highest stocking is observed at 
DBH class 20-25 cm at a stocking of 136 trees per hectare (Figure 2 supplemented in Table 
2) with declining stocking from this DBH class. The low stocking in over 40 cm DBH classes 
are attributed to negative selection regime where only the dead, dying, disease and deformed 
trees are harvested indicating low quality of large trees and generally of the whole forest. It is 
also notable that approximately 22% of total stocking are pole stage (10-20 cm DBH class), the 
quality of these trees is low exhibited with small and dying crown due to lack growing space. 
It is believed that most of these poles are of the same age with the large trees but has stagnated 
due to lack of thinning. The last time the stand was harvested is believed to be 8-12 years before 
the EnLiFT demo plot is established indicating the inability of previous harvests to encourage 
regeneration establishment. 

Following DBq single tree selection regime, a considerable number of trees from DBH classes 
15-40 cm and removal of all trees over 40 cm is suggested. Using the marking guide in Table 
2 used by the FUG in selecting and marking residual trees, 30% of the standing tree volume 
was harvested. Due to the aim of distributing residual trees within the plot and achieving the 
minimum stocking for 10 mx 20 m marking plot, some trees from over 40 cm DBH was retained. 
Heavy thinning was also done DBH classes 15 cm – 30 cm to remove dying, diseased, dead 
and deformed trees. After treatment, Chap seedlings were planted to achieve a total stocking 
of around 900 tph. A plot demonstrating conversion of the pine plantation to timber forest 
garden was also established in the Chapani forest guided by ideal DBQ stocking Q-factor 1.3. 
A Q-factor of 1.3 was chosen for timber fodder forest garden because of the low stocking 
requirement for large trees and higher stocking in lower diameter classes.
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Figure 2. Actual pre-treatment stocking and ideal DBq stocking of Chapani forest (DBq stocking derived for 

Q-factor=1.2, target basal area = 30 m2, DBH limit = 40cm).

Table 2. Current stocking, ideal stocking, marking guide, residual stocking and harvest 
volume before and after DBq single tree selection treatment in Chapani Forest.

DBH 
class (cm)

Plot 
tree 

count*

Current 
stocking 

(tph)

Ideal DBq 
stocking 
(tph)**

Marking 
guide***

Plot residual 
tree count

Residual 
stocking 

(tph)

Plot harvested 
tree volume 

(m3)****

Plot residual 
tree volume 

(m3)****

0-5 -a - a 190 4 - - - -

5 - 10 0 0 158 3 - - - b - b

10 - 15 10 24 132 3 1 2 0.86 0.06

15 - 20 37 88 110 2 7 17 4.83 1.15

20 - 25 57 136 91 2 19 45 12.92 6.12

25 - 30 48 114 76 2 20 48 15.91 10.74

30 - 35 36 86 63 1 16 38 16.15 12.72

35 - 40 14 33 53 1 9 21 5.68 11.17

40 - 45 7 17 - - 5 12 3.11 8.02

45 - 50 2 5 - - 1 2 2.19 1.95

50 - 55 1 2 - - 0 1.37 -

Total 212 505 873 18 78 186 63.0 51.9

*Plot area is 4200 m2

**Ideal stocking = q factor 1.2, DBH limit=40cm, basal area 30m2.
***Marking guide = number of trees per 10m x 20m, the number of trees was derive by dividing the ideal stocking for 
each DBH class by 50 and rounded to the next higher number of trees.
****Standing tree volume was calculated following Cedamon et al. (2017)
aSeedlings were not counted during the pre treatment inventory but generally no seedlings was present
bTree volume for this DBH class was not calculated.
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Example of application of DBq regime for Lampata Sal Forest (Taksar, Lamjung)
Lampata community forest has a total land area of 75 hectare Sal (Shorea robusta) with some 
Katus (Castanopsis indica) and Chilaune (Schima wallaichii) managed by 246 household of 
which the effective forest area is estimated to be 55 ha. Like other community forests in Nepal, 
Lampata forest is managed for timber, fuelwood, grass and leaf litter. Due to high number of 
forest users, slow growth of timber and full stocking of forest, forest users often encounter 
shortage of fuelwood and fodder from the forest. Timber is generally provided to user on a 
priority basis at a forest user’s timber price that is 25% of the market price for Sal. Sale of Sal 
timber to outside the village has not been experienced by the forest users due to conservative 
annual allowable cut.

The Lampata forest is a natural regeneration that developed by a strict prohibition of open 
grazing in the forest and current has an uneven age structure showing and inverse J-shape DBH 
distribution (Figure 3). As argued earlier, this stocking distribution was achieved by adhoc 
negative tree selection, the forest user group is challenged by the lack of trees that may be 
available to meet forest users needs for timber. It is also observed that the quality of seedlings 
and saplings is very low although there is sufficient number on the forest floor. The quality of 
standing trees is also poor due to lack of information on assessing tree quality. The ideal DBq 
stocking shown in Figure 3 suggests that trees over 40 cm DBh may be available for harvest 
representing 6% of the total tree count. As shown in Figure 3, stocking in DBH classes in 15-
40 cm are all below or on the ideal DBq line indicating that all trees in these classes should be 
retained but is not the case due to the need to cut bad and deformed trees in the stand to make 
sure that regeneration is coming from healthy and vigorous mother trees.

The abundance of poor quality poles and saplings make the single tree selection regime for 
Lampata forest became challenging. Heavy thinning of sapling (5-10 cm DBH) and poles (10-
15 cm) removing deformed and thin trees on dense areas. As shown in Table 3, more than half 
of the saplings and poles were remove representing 39-45% of the total timber stock. The forest 
user group also decided to remove deformed and damage large trees to allow better and faster 
growth of good quality trees on the same size class and in lower size class removing just over 
half of the standing volume of sawlogs. The selection system implemented in Lampata may 
be seen as over harvesting but in reality the regime is able to refine the stand by removing 
badly damage large size Chilaune and Sal trees as well poles and saplings. The treated stand 
is currently showing abundant healthy regeneration and a faster and better growth of residual 
saplings and poles. The forest is proud of this system in that it has retained healthy and vigorous 
residual trees and having a better stand structure compared to irregular shelterwood system 
applied in a nearby forest. A plot demonstrating conversion of current forest to timber-fodder 
forest garden was established on Lampata forest using guided by the ideal stocking for Q-factor 
of 1.2.

The major challenge in implementing DBq-based single tree selection regime in forests like the 
Lampata forest is the difficulty in achieving the ideal stocking on a per hectare basis. This is due 
to the fact that most forests have irregular spacing of trees such that some patches are dense and 
others are sparse. Following the marking guide for a 10 m x 20 m plot (see Tables 2 and 3) it is 
possible that the residual stocking may be lower than the ideal stocking. However this can be 
easily corrected in the succeeding cutting operations.
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Figure 3. Actual pre-treatment stocking and ideal DBq stocking of Lampata forest (DBq stocking derived for 
Q-factor=1.2, target basal area = 30 m2, DBH limit = 40cm).

Table 3. Current stocking, ideal stocking, marking guide, residual stocking and harvest 
volume before and after DBq single tree selection treatment in Lampata Forest.

DBH 
class 
(cm)

Plot 
tree 

count*

Current 
stocking 

(tph)

Ideal DBq 
stocking 
(tph)**

Marking 
guide***

Plot 
residual 

tree count

Residual 
stocking 

(tph)

Plot harvested 
tree volume 

(m3)****

Plot residual 
tree volume 

(m3)****

0 - 5 -a - a 190 4 - - - -

5 - 10 134 335 158 3 2 5 - b - b

10 - 15 76 190 132 3 31 78 1.95 2.42

15 - 20 44 110 110 2 27 68 3.20 4.95

20 - 25 33 83 91 2 20 50 3.84 9.08

25 - 30 29 73 76 2 15 38 9.52 10.43

30 - 35 24 60 63 1 10 25 15.42 12.49

35 - 40 18 45 53 1 8 20 15.19 14.62

40 - 45 13 33 - - 5 13 14.98 11.17

45 - 50 7 18 - - 3 8 10.42 8.51

50 - 55 2 5 - - - - 6.22 -

Total 173 904.7619 873 18 121 303 80.75 73.68

5. Proposed Guidelines for Selection Silviculture System in Nepal (1000)
Moving on from demo plot to whole forest silviculture intervention, the following steps are 
proposed as a simple guideline for implementing single tree selection silviculture on community 
forests in Nepal.
Step 1: Decide on the desired basal area (m2) of residual stand and largest target diameter class,
Step 2. Decide on a q factor (between 1.1 - 2.0),
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Step 3. From Table of K values deverived by Cancino and Gadow (2002) provided in Table 1, 
find the K values for desired q factor and max, say q=1.3, largest DBH =40 cm = 0.684,
Step 4. Using K values, calculate the number of trees (Ni) for the largest diameter class for one 
hectare stand. For example, if the desired basal area of 30 m2, then Ni = 30/0.684=43.8596 ≈ 
44 trees,
Step 5. Once the derive the actual tree distribution by DBh classes number of trees in the largest 
diameter class is obtained, calculate for the next lower diameter class, Ni-1= 44*1.3 = 57.2 
… and so on. (Calculations for Q-factor 1.2-1.6 for basal area 30 m2 and 40 m2 is provided in 
Appendix 1),
Step 6. From data obtained from a forest inventory either following the Community Forest 
Inventory Guideline or based on Rapid Silviuclutre Appraisal (see Cedamon et al., 2017). Then, 
calculate for the number of harvestable stems per DBH class = actual stocking - ideal stocking,
Step 7. Calculate the harvestable volume per hectare (HVH) = average stem volume on the dbh 
class * number of harvestable stem per DBH class (step 6),
Step 8. Calculate for the harvestable volume for the whole forest (WFV) = HVH * area of the 
forest = example 200 cu.m./ha* 120 hectares = 200*120=24,000 cu.m.,
Step 8. Calculate for the Felling cycle = WFV/AAC, for example AAC = 600, 24000/600=40 
years,
Step 9. Determine the Annual Felling Area = Forest Area/ Felling Cycle Length (years) = 120 
ha/40 years = 3 ha/year,
Step 10. For each felling area, derive the ideal residual stocking per hectare and the number 
of trees per DBH class for 10m x 20m sub plot for marking residual trees. See examples from 
Lampata and Chapani forests for this procedure. Follow existing guidelines for marking trees 
and documentations required for obtaining harvesting permit.

6. Concluding Comments
Many community forests in Nepal are managed based on adhoc ‘selection system’ such removal 
of dead and dying trees as well as few big trees. There is now an increasing interest to manage 
community forests based on scientific forestry however examples of practicing scientific forest 
management and practical guidelines are lacking. This paper tried to present selection silviculture 
based on diameter distribution, basal area and q-factor (DBq). As shown in the examples for 
Chapani and Lampata Forests, DBq selection silviculture system is not necessarily difficult 
if target DBH distribution for residual stocking is provided to forest user groups in guiding 
harvesting. The authors believed that misunderstanding of how ‘proper’ selection silviculture 
works has caused much reluctance by foresters to accept or to apply it. The misunderstanding is 
exacerbated with confusions between late thinning and selection silviculture which boundaries 
between the two are often not understood. Another issue with regards to selection silviculture 
is the difficulty to harvest marked trees over a range of diameter classes without damaging the 
residual growing stock. To some degree this is true but this is other silviculture systems except 
clear felling may also pose damage to residual trees. Given that tree felling and skidding on 
community forests in Nepal is generally manual, tree damaged will always occur and that tree 
damaged is generally low. 
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Selection silviculture based on DBq is generally new in community forestry, trainings should 
be provided to foresters who are could then provide trainings to forest users. Silviculture 
demonstration plots established by EnLiFT are generally important show cases to assist these 
trainings. In delivering trainings, it is important that Foresters are refreshed with theories 
and principles of forest ecology and management to be able to fully grasp uneven age forest 
management and implementation of silviculture system based on diameter distribution.

The examples from Chapani and Lampata forests provided in this paper are simple guidelines 
for practicing selection silviculture based on revers J curve. In deriving the residual stocking 
for DBq selection, the K value is the key parameter for calculating the number of residual trees. 
These values are provided in Table 1 to allow foresters to calculate stocking not provided in 
Appendix 1. The implementation of DBq system is assisted with a tree marking guide which 
provide the number of residual trees in a particular DBH class for 10m x 20m subplot. The size 
of the marking plot may be decreased or increased depending on the pre-treatment tree density. 
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Appendix 1. Ideal stocking table of a 1-hectare forest based on DBq for basal area 
30m2 and 40m2, DBH limit of  40-50cm and q-factors 1.2 to 1.6
Basal Area of 30 m2, DBH limit 50 cm

DBH classes (cm) Q-factor
1.2 1.3 1.4 1.5 1.6

0 5 129 204 303 426 570
5 10 107 157 217 284 356
10 15 89 121 155 189 223
15 20 74 93 111 126 139
20 25 62 71 79 84 87
25 30 52 55 56 56 54
30 35 43 42 40 37 34
35 40 36 33 29 25 21
40 45 30 25 21 17 13
45 50 25 19 15 11 8
Total stocking (tph) 647 821 1025 1255 1506

Basal Area of 30 m2, DBH limit 45 cm

DBH classes (cm) Q-factor
1.2 1.3 1.4 1.5 1.6

0 5 154 234 335 459 602
5 10 128 180 240 306 376
10 15 107 138 171 204 235
15 20 89 106 122 136 147
20 25 74 82 87 91 92
25 30 62 63 62 60 57
30 35 51 48 45 40 36
35 40 43 37 32 27 22
40 45 36 29 23 18 14
Total stocking (tph) 744 918 1119 1343 1585

Basal Area of 30 m2, DBH limit 40 cm

DBH classes (cm) Q-factor

1.2 1.3 1.4 1.5 1.6

0 5 190 275 381 507 651

5 10 158 212 272 338 407

10 15 132 163 195 225 254

15 20 110 125 139 150 159

20 25 91 96 99 100 99

25 30 76 74 71 67 62

30 35 63 57 51 45 39

35 40 53 44 36 30 24

Total stocking (tph) 873 1048 1246 1463 1697
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Basal Area of 40 m2, DBH limit 50 cm

DBH classes (cm) Q-factor

1.2 1.3 1.4 1.5 1.6

0 5 171 272 404 568 760

5 10 143 209 289 378 475

10 15 119 161 206 252 297

15 20 99 124 147 168 185

20 25 83 95 105 112 116

25 30 69 73 75 75 72

30 35 57 56 54 50 45

35 40 48 43 38 33 28

40 45 40 33 27 22 18

45 50 33 26 20 15 11

Total stocking (tph) 862 1094 1366 1673 2008

Basal Area of 40 m2, DBH limit 45 cm

DBH classes (cm) Q-factor

1.2 1.3 1.4 1.5 1.6

0 5 205 311 447 612 803

5 10 171 239 319 408 502

10 15 142 184 228 272 314

15 20 118 142 163 181 196

20 25 99 109 116 121 123

25 30 82 84 83 81 77

30 35 69 65 59 54 48

35 40 57 50 42 36 30

40 45 48 38 30 24 19

Total stocking (tph) 992 1223 1491 1790 2112

Basal Area of 40 m2, DBH limit 40 cm

DBH classes (cm) Q-factor

1.2 1.3 1.4 1.5 1.6

0 5 253 367 509 676 868

5 10 211 282 363 451 543

10 15 176 217 260 300 339

15 20 146 167 185 200 212

20 25 122 128 132 134 132

25 30 102 99 95 89 83

30 35 85 76 68 59 52

35 40 71 58 48 40 32

Total stocking (tph) 1165 1396 1661 1950 2262
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Assessment of Regulation in Uneven 
Aged Forest its Concept and Practices in  

Dhansar Block Forest, Rautahat

Shyam Prasad Sharma1

Abstract
Uneven aged regulation of forest is for continuous wood flows and manipulation 
of age and diameter of forest in proper way. Nepal is managing scientific forest 
in government managed forest since 2014. The objective of this study is to assess 
regulation of uneven aged forest of Dhansar Block forest of Rautahat in context of 
reserve growing stock, cutting cycle, diameter distribution and proportionate area 
of forest management. The study is based on the extensive literature review mainly 
Dhansar Block forest management plan of Rautahat, Nepal and  other relevant 
literature. The key  findings were yield regulation, diameter distribution, cutting cycle 
of managed forest was not accurate in context of scientific forest management and 
diameter wise proportionate area of forest management was not considered in forest 
management. All government managed forest of Nepal need to reform plan in direction 
towards scientific management of forest in context of reserve growing stock, cutting 
cycle, diameter distribution and diameter wise proportionate area forest management.

Keywords: Cutting cycle, diameter distribution, proportionate area, reserve growing 
stock, scientific forest management  

1  Kathmandu Forestry College, Kathmandu; spsharma2016@gmail.com
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1. Introduction 
Davis et al. (2015) identifies three kinds of uneven aged forest. The first is the true all aged 
forest. The second kind of forest is one composed of small and irregular groups of more or less 
even aged trees. The last kind of forest is all sizes and ages are present individually stands are 
predominately one age and one size.  The concept of regulating the forest for continuous wood 
flows, obtaining these by manipulating the age of trees in the forest, and managing individual 
stands to obtain overall objectives. In Nepal, forest practitioners write scientific plan and 
prescribed different forest regulations in uneven aged forest.  However, question is whether 
practitioners apply concept of reserve growing stock, cutting cycle, diameter distribution and 
diameter wise proportionate area forest management in the proper way. This paper mainly 
reviewed and assessed regulation of  uneven aged forest in Dhansar Block forest management 
of Rautahat district in relation to the concept of reserve growing stock, cutting cycle and 
diameter distribution. Paper concluded general recommendations and reforms in uneven aged 
forest regulation in direction towards more scientific and sustainable approach. 

2. Materials and Methods
The study is based on the extensive literature review especially Dhansar Block forest 
management plan of Rautahat and other relevant literature about forest management in Nepal.

3. Results and Discussion 
Regulation of uneven aged forest depends on the conceptual clarity and practices of reserve 
growing stock, cutting cycle, diameter distribution and diameter wise proportionate area 
forest management. Firstly, understanding of the reserve growing stock level is essential for 
sustainable and scientific forest management of forest.

3.1. Reserve Growing Stock 
3.1.1 Concept

Reserve growing stock (RGS) is the amount of living tree material left on the stand after 
harvesting is called the RGS. RGS level is residual volume or basal area per acre to be left on 
the harvested area immediately after harvesting.  This can be illustrated with one example and 
Figure. The Table 1 shows area of forest, RGS and 10 years growth quantity in RGS and are 2000 
acres, 16 MBF and 6 MBF, respectively.  One way to maintain forest is to keep reserve growing 
stock level   such as 16 MBF and annual harvest in equal amount 0.6 MBF. Theoretically, 
sustainable harvest per year is 0.6 MBF which is shown in Figure 1. 
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Table 1. Area of forest (2000 acres), reserve growing stock and 10 years growth ( Adopted 
from Davis et al., 2015).

Years Volume per 
acre (MBF)

Acres by years 
since cutting Years Volume per 

acre (MBF)
Acres by years 
since cutting Remarks 

1 16.6 0.6 6 19.6 0.6  Reserve growing stock 
is 16 MBF

2 17.2 0.6 7 20.2 0.6 Maximum cutting 
compartment  size is 100 
acres

3 17.8 0.6 8 20.8 0.6  Note -1MBFM = 1000 
board feet

4 18.4 0.6 9 21.4 0.6 1BF = 1/12 cubic feet or 
6 MBFM = 500 cubic 
feet 

5 19 0.6 10 22 0.6

 10 years 6 MBF

Box 1.  The salient features of Block Forest management  plan 
•	 Total Forest area – 1,052.92 ha 
•	 Total effective area for management - 944.08 ha 
•	 Species mixture a ) Shorea robusta - 38%, Terminilia tomentosa - 27 %, rest  of species - 45% 
•	 Development class a) seedlings /ha – 13,744  b) saplings – 1,242/ha, c) pole - 234/ha, tree - 67/ha, e) 

no of tree more then 60 cm dbh - 9 (Based on CF inventory guideline 2004)
•	 Basal area/ha (tree, pole ) - 37.47 m2

•	 Average Growing stock - 170.92 m3 
•	 Average annual increment -  2%
•	 Annual allowable harvest 1,178 m3 a ) stem wood - 26,644 cubic feet b ) fuelwood - 15,840 cubic feet  
•	 Total growing stock – 171,040 m3 
•	 Annual increment -2 % (3421 cubic meter/year  (Based on CFIG)
•	 Silvicultural system – irregular shelterwood system 
•	 Compartments – 3
•	 Sub-compartments – 8 
•	 Cutting cycle – 10 years 

Figure 1. Volume per acre harvested volume in different years (Adopted from Davis et al., 2015).

In actual practice, Dhansar block forest plan of Rautahat is reviewed and assessed in relation 
to RGS. Plan was prepared by District Forest Office (DFO) Rautahat in 2071 and period of 
plan was 10 years. The salient features of plan is depicted in Box  1.  

In plan, average annual harvestable quantity mentioned is 1.24 m3/ha and based on  average 
annual growth of species it is 3.14 m3/ha. Difference between the real harvestable quantity and 
prescription is 1.9 m3/ha (Table 2 ).   
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Table 2. Real annual harvest based  on assumed growth of forest in plan and harvestable 
quantity.

 Annual allowable harvest 
based on  annual growth 

mentioned in plan 

Real annual harvest based 
on assumed growth of 

forest 

Differences between 
real and actual har-

vest/year/  

Real annual harvest 
based on assumed 
growth of forest 

1178 m3 in effective area it is 
1.24 m3/ha  

 Annual  growth of forest 
3.14 m3/ha 
 1st  Year AGS = 167 m3/ha

Minus 1.90 m3/ha 3rd year  AGS 161 m3/ha 

2nd year AGS  = 164 m3/ha 4th year  AGS 158 m3/ha 

5th year 155 m3/ha 

3.1.2 Discussion 
Theoretically, how much RGS level should be maintained after harvest is shown  in Figure 1. 
Each year same amount of volume 0.6 MBF is cut and level of RGS of 16 MBF is maintained. 
However, if we compare plan of Block forest of  Rautahat, annual allowable harvest is 1178 m3  
based on community forestry inventory guideline (CFIG)  and  annual growth rate @  of 2% 
in total growing stock is 3,421 m3 (based on real growing stock). Assumption based on CFIG 
growth and total growing stock, 3.1 m3/ha  could be harvested but in plan total average annual 
harvest is less then increment by 1.90 m3/ha. Question is whether regulated yield is scientific or 
not in relation to average growth of species. 

3.1.3 Results and Recommendations of RGS in Plan 

Yield regulated in Dhansar Block forest is not scientific and accurate in context of RGS. It is less 
in quantity and  RGS concept is not applied. 

Based on discussion, the RGS level is not clearly written in Block forest plan. Based on real 
growth, ideally average RGS could be managed as shown in Table 3 and Figure 2. The RGS 
of 170 m3/ha is recommended for improvement in plan and shown in Table 3 and Figure 2. In 
Figure 2  blue arrow level indicating each year RGS 170 m3/ha will be maintained.

Table 3. Ideal Reserve Growing stock, Accumulated Annual growth in cubic meter/ha of 
Dhansar forest.

Year

 Ideal 
Reserve 
Growing 

stock  to be 
maintained 

in ha 

 Accu-
mulated 
annual 
growth 
m3/ha 

Net 
growing 
stock/ha 

1 167 3 170

2 164 6 170

3 161 9 170

4 158 12 170

5 155 15 170
Figure  2. Ideal Reserve Growing  stock and  Accumulated Annual growth 

cubic meter/ha in Dhansar forest.
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3.2 Cutting Cycle 
3.2.1 Concept
The interval between stand entry 
and selective tree harvests in an 
uneven aged stand is called the 
cutting cycle. It is number of 
years between harvest entry on 
a stand or cutting compartment.  
Cutting cycle length depends on 
management objectives, species 
composition, financial needs 
and site. The cutting cycle for a 
single stand and cutting cycle for 
regulated uneven aged forest is 
shown in Figure 3.

In Dhansar Block forest, there are three compartments and  each compartment contains 8 sub-
compartments. Regeneration fellings area were prescribed in 11.08ha/year in different  sub- 
compartments given in Table 4. Cutting cycle length is 10 years.

Table 4. Cutting cycle and compartment  in Dhansar Block Forest plan.

1st year  
(area of regen-
eration felling  

11.08 ha/year  )

2nd 
year 

3rd 
year 

4th 
year 

5th 
year 

6th 
year 

7th 
year 

8th 
year 

9th 
year 

10 th 
year 

Total forest ac-
tively managed in 
10 years 1118.01 

ha 

C1S7 C1S7 C1S7 C1S7 C1S7 C1S7 C1S7 C1S7 C1S7 C1S7

C2S5 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5

C3S6 C3S6 C3S6 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5 C2S5

Note – C = Compartment 1 is no, S = sub compartment 1 = no

3.2.2 Discussion in Cutting Cycle Length 
Diameter and species composition data of each species in each sub-compartment is not shown 
in present plan in context of cutting cycle.

3.2.3 Results and Recommendation 

Stand wise cutting cycle is not defined in Dhansar plan and cutting cycle year is not shown in 
map. Hence, result of study shows that stand wise data of each species and cutting cycle in map 
was not shown for scientific management of forest.

Stand wise cutting cycle is recommended for each stand rather than sub-compartment. The site 
quality of stand is also deciding factor for cutting cycle which is not mentioned in plan.

Figure 3. Cutting cycle of uneven aged forest  
(adopted from William, 1984).
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3.3 Diameter Distribution 
3.3.1 Concept
A basic premise of uneven aged management 
is that the stand contains tree of all, or many, 
age classes and sizes. The relationship would be 
a straight line (a) from a purely optimal view 
(Figure 4). However, many younger trees (those 
with smaller diameter) do not survive as a result 
of either mortality  or cutting (Figure 4b). 

In Dhansar block forest diameter wise per ha tree, mixture of species  and volume is shown in 
Table 5 and Figure 5.

Table 5. Diameter wise estimated per ha tree and mixture of species and volume in 
Dhansar block forest.

Diameter class (cm ) Per ha  tree Mixture % Per ha volume 
(m3)

Average volume 
per ha (m3)

Mixture 
percentage 

10-20 138 47 12.946 0.0942  8

20-30 90 31 27.4437 0.3078 16

30-40 25 9 21.3719 0.8635 13

40-50 20 7 34.3312 1.7217 20

50-60 9 3 24.5364 2.6533 14

  More then 60 9 3 50.2908 5.3158 29

Total 291 100 170.92 0.5893

Figure 4. Diameter distributions in uneven aged stand 
a) desired level b ) actual.

 3.3.2 Discussion in Diameter distribution 
 Many smaller trees are needed in order to obtain larger ones in the future. That is, the forest 
manager needed attempt to carry more trees in the stand with smaller rather than larger diameter 
at breast height. For regulation of uneven aged forest, reverse J shaped curve (deLicourt law) is 
not applied  in Dhansar block forest. Such type of curve is not drawn in plan and deLicourt law 
formula    where  k and a are constants, are missing  in plan. Ideally q factor is ratio of where 
where x = the number of trees in diameter classes ‘d’ during time period ‘t’ and q= a constant. 
Yield table based on age and stem per ha of even aged forest of full stocked stand of Shorea 
Robusta, site quality I/II of Nepal is  shown in Table 6 (adopted from Olavi, 1995).
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Table 6. Even aged forest of full stocked stand of Shorea Robusta, site quality I/II  of 
Nepal.

Age Stems/ha Age Stems/ha Age Stems/ha Age Stems/ha Age Stems/ha

5 8581 21 1976 37 977 53 629 69 459

6 6802 22 1864 38 945 54 615 70 451

7 5590 23 1763 39 915 55 602 71 443

8 4716 24 1672 40 887 56 589 72 436

9 4061 25 1589 41 861 57 576 73 429

10 3533 26 1513 42 836 58 565 74 422

11 3148 27 1443 43 812 59 553 75 415

12 2820 28 1380 44 790 60 542 76 409

13 2548 29 1321 45 768 61 531 77 403

14 2320 30 1266 46 748 62 521 78 397

15 2127 31 1216 47 728 63 511 79 391

16 1960 32 1169 48 710 64 502 80 385

17 1816 33 1125 49 692 65 492

18 1690 34 1084 50 676 66 483

19 1579 35 1046 51 660 67 475

20 1481 36 1010 52 644 68 459

Hence, graph depicts that fully stock Shorea robusta forest is nearly reversed J shaped curve.

2.2.3 Results and Discussion 
Result shows that, In Dhansar Block forest neither Dicourts law nor reverse J shaped curve is 
discussed and managed in context of scientific forest management. For scientific and sustainable 
management of Sal forest; growth and yield models (Olavi, 1995) for uniform Sal forests in the 
Bhabar and Terai in Nepal could be applied in land scape level.  Based on empirical and few 
secondary data,  forest can  be regulated  on the basis of  quantification of q factor.  

Figure 6. Stems per ha and age in Site quality I/II of Shorea Robusta.
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2.3 Yield Regulation by Proportionate Area  
3.4.1 Concept and Application
Yield regulation by proportionate area  in hypothetical Shorea robusta forest  data could be 
applied  in  following steps:

1. Diameter class is measured in total forest area,

2. Total proportionate hectare is calculated by total area in each diameter class divided by 
per year cut,

3. One year class proportionate area is calculated by total proportionate area in each 
diameter class divided by number of years in age class,

4.  Rotation of Sal is determined by secondary data. 70 years’ rotation is fixed for forest 
regulation,

5. Total forest area is regulated at the rate of 100 ha per year upto rotation period,

6. 1000 ha and 10 proportionate area is considered as ideal state for regulation of 7000 ha  
in each age class,

7. Age class, area of forest in each age class, total proportionate ha and one year class 
proportionate ha is shown in Table 7,

8. Frequency distreibution of age classes at t = 0 and 50 years with 1.0 ha a year harvest 
(real area 100 ha harvest /year ) is shown in Table 8 and Table 9. 

9. Frequency distribution of age class at t = 30 with 1.25 ha i.e. 125 ha/year harvest  is 
shown in Figure 9. After 50  years  of forest regulation,  frequency distribution of age 
classes at t = 50 with 1 ha a year harvest is shown in Figure 8,

10. Frequency distribution  of age classes t= 30 after 125 ha or 1.25 ha proportionate area 
harvested is shown in Figure 9.

Table 7. Age class,  Total area, Total proportionate hectare and One year class proportionate.

Age class (years ) (I) Hectare (II) Total  (proportionate  
hectare )(III)

One year class proportionate 
hectare (IV)

0-10 750 7.5 0.75

11-20 250 2.5 0.25

21-30 250 2.5 0.25

31-40 750 7.5 0.75

41-50 1250 12.5 1.25

51-60 0 0 0

61-70 1250 12.5 1.25

71+ 2500 25.0 2.5

Total  7000 70.0
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Graph of above Table 7 is as shown in Figure 7. 

Table 8: Proportionate ha (area)  for forest regulation when t =0.

  Age class Total prop. area of each age class 
( total area/100) 

 1 year class 
 (prop area/10) 

1-10 7.5  (750) 0.75 

11-20 2.5  (250) 0.25 

21-30 2.5 ( 250) 0.25 

31-40 7.5 ( 750) 0.75 

41-50 12.5 ( 1250) 1.25 

51-60  0.0 ( 0 ) 0.0 

61-70 12.5 ( 1250) 1.25 

71+ 25.0 (2500) 2.5 

  7 class ( 1 – 91 ) 70  7000) 

Table 9:  After regulation when t =50.

Age class 10 year age 
class 

1 year  age 
class Number 

1 year age class  
proportionate  area 

 Real 
area 

51-60 51-60 10 0.75 750 

61-70 61-70 10 0.25 250 

71-80 71-80 10 0.25 250 

81-90 81-90 10 0.75 750 

1-12.5 1-10 10 1.0 1000 

--------- 11-20 2.5 1.0 250 

13.5-25 11-20 7.5 1.0 750 

------------ 21-30 5.0 1.0 500 

26-50 21-30 5.0 1.0 500  1+25 = 26 

--------- 31-40 10.0 1.0 1000 Initial felling 

------------- 41-50 10.0 1.0 1000  50 years 
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Figure 9.  Frequency distribution  of age classes t= 30 after 125 ha or 1.25 ha proportionate area harvested.

3.4.2  Results  and Recommendation in Proportionate Area Harvest 
After review of Dhansar Block forest management plan, it was found that age or diameter class 
distribution management   is not  shown as above mentioned step and it is not accurate and 
scientific in relation to proportionate area management of forest. Regeneration felling area 11 ha 
/year is shown in plan. The major advantages  in proportionate area harvest are: 1) that a normal 
age distribution is obtained rapidly and further in case of 100 ha cut/year shows that certain 
area is over matured forest and it decreases  total revenue, and 2) in case of 125 ha harvest/year  
abnormality is seen but revenue is high in comparison of per year 100 ha harvest.

Recommendations –  In the case of unregulated uneven aged forest of different diameter class, 
basis of proportionate hectare could be applied. Yield table of Shorea robusta developed (Olavi, 
1995) for  different diameter distribution could be managed in landscape level in Terai and 
Bhabar.  

4. Conclusion 
Assessment of regulation of uneven aged forest of Government managed Dhansar Block forest 
was compared to different dimensions of forest management such as RGS, cutting cycle, 
diameter distribution and diameter wise proportionate area management of forest.  Assessment 
revealed following results and it shows that forest management in Dhansar Block forest is not 
implemented towards scientific and sustainable forest management approach. 

Figure 8.  Frequency distribution  of age classes t= 50 after 100 ha or 1 ha proportionate area harvested.



PR
O

C
EE

D
IN

G
S

266

Proceedings of the First National Silviculture Workshop

•	 Yield regulated in Dhansar Block forest is not accurate in context of RGS.

•	 Stand wise data of each species and cutting cycle in map was not shown in context of 
scientific management of forest.

•	 Neither Dicourts law nor reverse J shaped curve is discussed and managed in context 
of scientific forest management.

•	 Age or diameter class distribution proportionate area management of forest   was not 
considered or analysed in context of forest management. 

Results show that all government managed forest need necessary amendment and further 
research  in context of RGS , cutting cycle, diameter distribution and proportionate area wise 
management of forest for sustainable, scientific and landscape level of uneven aged forest 
management.
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Preparation of Local Volume Table of 
Three Important Tree Species in 

Nawalparasi and Kapilvastu Cluster

Him Lal Shrestha1*, Mohan Raj Kafle2, Kapil Khanal3, Ram Asheshwor Mandal2 and 
Keshav Khanal3

Abstract

The local volume tables of specific species are very important to estimate and 
calculate the timber volume of standing trees but the site specific precise volume 
tables are lacking for important tree species, mainly Dalbergia sissoo, Shorea robusta 
and Terminalia tomentosa . This study was objectively carried out to prepare the local 
volume table and determine the form factor of 3 tree species adopting the combination 
of destructive and non-destructive methods for the measurement of the actual volume 
of the trees. Kapilvastu, and Nawalparashi districts were selected for this study. 
Altogether 96 vigorous trees were selected among the felled trees for measurement 
and actual volume calculation. The cross sections were made and the actual volume 
of stump, butt log, other sections and top portion was calculated using Cylindrical, 
Newton’s, Smalian’s and Cone’s formulae respectively. The cylindrical volume was 
estimated based on diameter of the stump portion.  The form factor was determined 
from the ratio of actual and cylindrical volumes. The diameter and height relationship 
was made and, based on this, the smooth curve was drawn to develop the local volume 
table.  The result showed that estimated form factor of 10 cm and 20 cm top diameter 
of selected species was between 0.50 to 0.69. In addition, local volume tables showed 
volume according to diameter. It was found 0.000975 m3 of 2 cm diameter of Shorea 
robusta upto 20 cm diameter. The volume of 70 cm DBH was about 4.400396 m3 of 
Shorea robusta upto 20 cm diameter. The values were for each selected species also 
varied according to the diameter class.  

Keywords: Cylindrical volume, destructive sampling, diametre height ratio, diameter 
at breast height, form factor

1  eG-Tech Pvt. Ltd., Kopundole, Lalitpur 
2  Department of Forests, Babarmahal, Kathmandu, Nepal
3  WWF/Hariyo Ban Project, Nepal
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1. Introduction
Around 1804 Heinrich Cotta was the first forester to introduce the concept of a volume table 
(Clark, 1902). However, an extensive study to collect data for constructing the first volume 
table was carried out many years later. This early study was mainly of Norway spruce. Volumes 
of current growing stock and future growth potential are both vital information for forest 
management. The former can be obtained through forest inventories and the latter can be 
estimated or projected from a current inventory by growth and yield models (Methol, 2001). 
Individual tree volumes are primary data for estimating stand volume per hectare (or stand 
volume for a fixed area), and are directly linked to forest inventory. Volume table is tabular 
statement showing the volume with respect to diameter of specific area. Globally, volume table 
keep a significant role for volume calculation of standing plants (Husch et al., 2003; Jayaraman, 
2000). The local volume table is prepared based on the limited data set to show the volume. 
Therefore, such volume tables are applied for that confined areas. In fact, there are several 
factors that affect the volume table. Some majors factors are local climate, soil condition, 
altitudinal gradient, aspect, inter and intra competition of species. The volume table is prepared 
for a particular species (Avery and Burkhart, 2000). The volume table of one plant species is not 
used for another plant species (Khanna and Chaturvedi, 1982). 

Three important tree species namely Shorea robusta, Dalbergia sissoo and Terminalia tomentosa 
were selected for this study as they are abundant in the study areas and those have the 
higher timber values at local level. 

1.2 Rationale of the Study
Current interest in multiple product timber harvesting has generated a need for improved volume 
prediction for individual tree and yield prediction for stands. Knowledge of total volume is no 
longer sufficient. Now we need to know what portion of a tree can be used for specific products, 
and we need to identify the entire array of products that can be obtained from specific stands. 
However, direct stem volume estimation is tedious, laborious, and costly.

There are very limited volume tables of plant species in Nepal. Volume equations adapted by 
Sharma and Pukala and collected by Tamrakar are used to calculate the volume of the plants in 
Nepal. They are used as general volume equation. There are several issues raised about these 
volume tables specifically what is the source, application scopes and limitation of the volume 
table in Nepal. Moreover, no any record is found about the development of local volume table in 
Nepal. Specifically, Dalbergia sissoo, Shorea robusta and Terminalia tomentosa are the major 
species in Tarai. So, the volume tables of these species are essential to evaluate the growing 
stock and values of standing plans. Realising these necessities, the local volume table reparation 
of these species is essential.

The aim of this study is to prepare the local volume table of the selected three tree species 
determining the form factors and diameter-height ratio for individual species.

2. Materials and Methods
2.1 Study Area
Kapilvastu and Nawalparashi districts were purposively selected for this research work. Simple 
random sampling was applied to select plants of healthy plants. It is assumed that the study sites 
will represent the cluster of Kapilvastu, Rupandehi and Nawalparasi districts.
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The data used in this study was 
taken from two research sites. 
Site 1 was at Kapilvastu district 
and site 2 was Nawalparasi 
district which represent all 
management regime and 
geographical area of the Terai 
forest in this cluster.

The climate is sub-tropical 
and sub-humid with regular 
monsoon between June-August. 
Frost occurs seldom and the 
annual average number of days 
with minus temperature is 0 (Jackson, 1994). Mean total annual precipitation is 2,452 mm of 
which more than 80% falls from June to September. Monthly mean maximum and minimum 
temperature are 31.4°C and 17.7°C, respectively, with an absolute minimum of 4.3°C (Jackson, 
1994). 

Sal forest consists of more than 80% Sal (Shorea robusta). Other associated tree species in 
such forests are bajhi (Anogeissus latifolia), asna (Terminalia tomentosa), amala (Phyllanthus 
emblica), barro (Terminalia belerica), bhalayo (Semicarpus anacardium) botdhairo 
(Lagestroemia parviflora), harro (Terminalia chebula), jamun (Syzygium cumini), kalikath 
(Myrsine semiserrata), karma (Adina cordifolia), raj briksha (Cassia fistula) and sindure 
(Mallotus philipinensis) (Ojha et al., 2008). 

2.1.1 Tree Selection and Felling 
Healthy trees having straight and clear bole were selected randomly for the study. Altogether 
186 (156 plants were felled, 32 plants) from each species. Cross sections were cut maintaining 
the least taper.

2.1.2 Data Collection 
The diameter at breast height  (DBH)  and height 
of selected trees were recorded before felling. The 
diameter of both ends and at the centre of each section 
and its length were recorded. 

The data from the field is collected using the ODK 
Collect Tool. The ODK Collect Tool available from 
the Google Play Store for Android based Smart phones 
for the easy data collection from the field after the 
development of field data collection format compatible 
to ODK using the Google platform. The field data 
collection format was more related to the destructive 
and standing tree measurements in the field which are 
the basics of this project. The data collection format 

Figure 1. Location map of Study area.

Figure 2.  Layout of  ODK Collect interface.
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basically includes the standing parameters to measure and the destructive data on biomass of 
different parameters as Annex - 1.

2.1.3 Data Analysis

Actual volume from destructive sample tree data
The Collected data were analysed using Microsoft excel (Office 2010). Actual volume of each 
section was calculated applying following formulae;

i. Volume and fuel wood calculation 

a) Volume of lowest section (stump) 

V= S×L (Assuming section as a cylinder)

b) Volume of first section (next to stump assuming Neoloid shape) using Newton’s formula

V= 

c) Volume of other sections (next to the first section considering paraboloid shape) using 
Smalian’s formula

V= 

d) Volume calculation top most sections using cone formula

V= 

Predicted volume from destructive and non-destructive sample tree data
The predicted volume of destructive sample trees was calculated using linear regression equation 
ln(v)=a+bln(d)+cln(h) where ln means logarithm, v=volume, d=diameter at breast height, 
h=tree height, a, b, and c are parameters. Likewise, the predicted volume of non-destructive 
sample trees was modeled indirectly with the help of a ratio which shows the proportion of tree 
top (v1) (beyond 10 cm diameter) of the total stem volume (v). In the same way, the difference 
in the timber volume (v2) between 10 cm and 20 cm top diameter was modeled using the ratio 
between v2 and total timber volume (vt). The equations for the ratio are as follows (Sharma and 
Pukkala, 1990):

Ln(v1/v)=a+bln(d)

Ln(v2/vt)=a+bln(d)

Fuel wood was quantified using the formula given in Forest Act 1993. 

Fuel wood in Chatta= (0.8776*Vclass1+ 1.4316*Vclass2+3*V class3)/1000

Whereas Class 1 is the three or more sections of 6ft, class 2 is maximum two sections of 6 ft 
and class 3 is not used for timber purpose.

(Note: 1 Chatta = 5m×5m×20m)

Form factor= Va/(S×L)

Va is actual volume of plant and S×L is volume of cylinder having same basal area and length. 
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ii. Volume table development

a) The natural log regression was established between diameter at breast height and height of the 
plants. Next, the smooth curve was drawn to determine the height of the plant. The volume was 
estimated based on the height and DBH applying above formulae and section wise form factors. 
The assumption of local volume table is same diameter has same height and same volume of a 
specific species. 

3. Results and Discussion
3.1 Relationship between Diameter at Breast Height and Height 
There is strong and positive relationship between DBH and height of the plant. Specifically, r2 
value was 0.889 of natural log regression of DBH and height of the plant of Shorea robusta. 
These values were 0.872 and 0.752 upto top height 10 cm and 20 cm. In addition, r2 value of this 
relation was 0.733 of Terminalia tomentosa which were 0.798 and 0.668 of top 10 cm diameter 
and 20 cm diameter respectively. 

3.1.1 Relationship between DBH and Height of Shorea Robusta
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3.1.2  DBH and Height Relationship of Terminalia Tomentosa

3.1.3  Relationship between DBH and Height of Dalbergia Sissoo
The r2 value of relationship between DBH and height of the plant of Dalbergia sissoo was 
0.789. The r2 values were 0.78 and 0.752 of 10 cm and 20 cm top diameter.
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3.2 Form Factor of Dalbergia Sissoo, Shorea Robusta and Terminalia 
Tomentosa
The form factors (ff) are differed according to species and diameter classes. The value of form 
factor was high in low diameter class than higher one. It was found about 0.69 of 20 cm top 
diameter of less than 10 cm diameter of Shorea robusta  and Terminalia tomentosa. The low 
value was about 0.5 of DBH class> 40cm of 10 cm top diameter of Dalbergia sissoo. The 
community forest inventory guideline  considers 0.5 as a form factor (MoFSC, 2004).  

Table 1. Diameter wise form factor of D. sissoo, S. robusta and  T. tomentosa.

DBH 
class 
(cm)

Dalbergia sissoo Shorea robusta Terminalia tomentosa  Remark

ff for 20 cm 
top diameter

ff for 10 cm 
top diameter

ff for 20 cm 
top diameter

ff for 10 cm 
top diameter

ff for 20 cm 
top diameter

ff for 10 cm 
top diameter

>40 0.51 0.50 0.52 0.51 0.53 0.52

30-40 0.53 0.52 0.54 0.53 0.56 0.55  

20-30 0.55 0.54 0.58 0.57 0.59 0.58  

10-20 0.63 0.61 0.67 0.65 0.68 0.66  

<10 0.65 0.63 0.69 0.67 0.69 0.67  

3.3  Local Volume Table and Relationship
3.3.1 Local Volume Tables
Local volume tables shows volume according to diameter. It found 0.000975 m3 of 2 cm diameter 
of Shorea robusta upto 20 cm diameter. The volume of 70 cm DBH was about 4.400396 m3 of of 
Shorea robusta upto 20 cm diameter. The values were also varied of Terminalia tomentosa and 
Dalbergia sissoo according to diameter class.  The volume table compiled by Tamrakar showed 
the volume of 15 cm DBH of Dalbergia sissoo was about 0.1092 m3 (Tamrakar, 2000) which 
was about similar value as the volume of plants of top 10 cm diameter was 0.0883. Besides the 
Acharya et al. (2003) showed that the volume of Shorea robusta of 15 cm DBH was about 0.08 
which was similar value of this work. The volume of Termainalia tomentosa having 15 cm DBH 
was about 0.85 (Amatya and Shrestha, 2002) which value was about similar.  

3.3.2 Diameter and Volume Relation
DBH and volume relationship Shorea

 
 

 
D
 
DBH and voolume relatioonship T.Tomentosa 

Proce

 

eedings of the Firrst National Silvic

Pr

culture Workshop

roceeding | 16

p | 

69 

 
 

 
D
 
DBH and voolume relatioonship T.Tomentosa 

Proce

 

eedings of the Firrst National Silvic

Pr

culture Workshop

roceeding | 16

p | 

69 



PR
O

C
EE

D
IN

G
S

274

Proceedings of the First National Silviculture Workshop

A
S
 
 

 
 

 
F
 
 
 

Actual and p
Shorea robus

Figure 8. Actu

predicted vo
sta 

ual and predi

olume relatio

icted volume 

onship 

of S. robustaa (up to 10 cm

Proce

m and 20 cm t

eedings of the Fir

 

 

tree top diam

rst National Silvic

Pr

meter). 

culture Workshop

roceeding | 17

p | 

71 

A
S
 
 

 
 

 
F
 
 
 

Actual and p
Shorea robus

Figure 8. Actu

predicted vo
sta 

ual and predi

olume relatio

icted volume 

onship 

of S. robustaa (up to 10 cm

Proce

m and 20 cm t

eedings of the Fir

 

 

tree top diam

rst National Silvic

Pr

meter). 

culture Workshop

roceeding | 17

p | 

71 

DBH and volume relationship T.Tomentosa

DBH and volume relationship D. Sissoo

Actual and predicted volume relationship

Shorea robusta

It has been used to measure the variation in the dependent variable being explained by the 
independent variable i.e. the larger the R2 value, the better the result. Here the trend line shows 
0.9909 and 0.9989 R2 values respectively.
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Terminalia tomentosa

It has been used to measure the variation in the dependent variable being explained by the 
independent variable i.e. the larger the R2 value, the better the result. Here the trend line shows 
0.9981 and 0.999 R2 values respectively.

Dalbergia Sissoo

It has been used to measure the variation in the dependent variable being explained by the 
independent variable i.e. the larger the R2 value, the better the result. Here the trend line shows 
0.997 and 0.9987  R2 values respectively.

4. Validation
Table 2. Three tree species.

Species Volume up to 10 cm tree 
top diameter

Volume up to 20 cm tree top 
diameter Remarks

S. robusta -76.49 % 10.43 %

T. tomentosa 19.09 % 20.3 %

D. sissoo 22.14 % 26.16 %

Note: (-)ve means over estimate, (+)ve mean under estimate

The selected equations were checked by suing unused dataset to test the predicted value against 
the actual sample values for all species. The number of unused data used to validate equations 
were 14 for Sal and Saj each where as 10 for Sissoo. The validity of the equation was determined 
by applying the equation (∑actual volume-∑predicted volume)/∑actual volume*100). It was 
found that there was an over estimation of 76.49% for Sal (up to 10 cm tree top diameter) where 
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as an underestimation of 19.09% and 22.14% for Sal and Sissoo (up to 10 cm tree top diameter) 
respectively. Likewise, there was an underestimation of 10.43%, 20.3% and 26.16% for Sal, Saj 
and Sissoo (up to 20 cm tree top diameter) respectively.

5. Conclusion  and Recommendation 
The form factors were between 0.50 to 0.69 of Dalbergia sissoo, Terminalia tomentosa and 
Shorea robusta. The local volume table showed the value between 0.000975 to 4.400396 m3 
of diameter at breast height having 3 to 70 cm of Shorea robusta 0.000217 to 4.546178 m3 of 
diameter at breast height having 2 to 70 cm of Terminalia tomentosa and 0.000408 to 2.021768 
m3 of DBH having 2 to 50 cm of Dalbergia sissoo.

The product generated by using this methodology and data are more confined within the 
Nawalparasi, Rupandehi and Kapilvastu cluster however it lacks the data from Rupandehi. It 
is recommended to use these outputs within this cluster for the estimation of volume for listed 
species. Further refinement of the volume tables are also necessary if it is felt. The endorsement 
from the government authority is most to implement these findings in the field which are 
lacking in ground. The coordination among the district and national stakeholders during the 
implementation of such kind of project and to generate this sort of data.
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Linking Silvicultural Aspects of Pro-Poor 
Leasehold Forestry for Socio-Economic 

Benefits to the Poor and Vulnerable

Kamlesh K Yadav1*, Govinda Prasad Kafley2 and KP Yadav3

Abstract
This research paper has tried to highlight the significance of silvicultural aspects of 
leasehold forestry for overall socio-economic benefits to the poor and vulnerable forest 
users. Review of the existing policy and legal documents, studies and progress reports 
of leasehold forestry projects implemented during last two decades, consultation with 
leasehold forest user groups from five districts and author’s own experiences in the 
sector have been taken as main basis for the study. The study found that the existing 
practice of leasehold forest management has resulted into: (i) increased income of 
members i.e. poorest families (having less than 3 months secured foods) have reduced 
over years, (ii) group members have increased access to different networks and 
cooperatives, (iii) participation of women, poor and indigenous people has increased 
in the decision making process, and (v) forest coverage has increased with respect 
to the time of hand over. Some issues being raised include proper guidelines for 
practice of silvicultural methods, clustering approach for improved leasehold forest 
management and capacity building of leasehold forest user group members. 

Keywords: Leasehold forestry, poor, silviculture, socio-economic, women
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1. Introduction
Community based Forest Management (CBFM) modalities have been recognized by the Nepal’s 
Forest Act 1993 and Forest Regulation 1995 for management of nation’s forest resources. 
Currently, Community Forestry (CF), Collaborative Forest Management (CFM), and Leasehold 
Forestry (LF) are major CBFM modalities in practices. Out of these modalities, LF is only the 
modality which exclusively involve poor segment of forest dependent people. Poor focused 
LF is being implemented with dual goals of reducing national poverty and ameliorating the 
environment.  

Implemented with the twin objectives of the poverty reduction and maintenance of environmental 
balance through the management of the natural resources, the pro-poor LF programme has been 
the first priority programme of the Government of Nepal (GoN), which is based on the principles 
of the positive discrimination in favor of the people under the poverty line (DoF, 2014).

The Master Plan for Forestry Sector (MPFS) 1989 included the LF as a primary program, 
however, that LF program was conceptualized mainly for the supply of forest products for the 
wood based industries, in other words focused to lease the forests to private sectors. The LF for 
the poor was included in the Forest Act 1993 but it gave priority to CF over LF in forest hand 
over process, however the recent amendment has removed this priority and thus, LFs hand over 
process has become easier. Forest Policy 2002, approved by the GoN, has explicitly divided LF 
into: LF for the people living below the national poverty line and LF for industry and institution 
and LF for ecotourism. Other development plans: the Tenth Plan (2002-2007), Interim Plan 
(2007-2010), Interim Plan (2010-2013), Thirteenth Three Year Plan (2013-16) and current 
approach paper for 14th Three Year Plan all have considered and categorized the LF Program for 
poor as one of the priority program of forestry sector to achieve the national objective of poverty 
alleviation and has been implemented in a larger scale. 

At operational level, the poor focused LF commenced with the launching of Hill LF and 
Forage Development Project (HLFFDP) by the Department of Forest (DoF) of the GoN, 
then the His Majesty’s the Government of Nepal (HMGN) in 1992 with financial assistance 
form International Fund for Agriculture Development (IFAD). HLFFDP ended in 2002 in 10 
districts and the learning was helpful for the GoN to launch the second phase named “Leasehold 
Forestry and Livestock Programme (LFLP) under its regular funding which was later again 
funded by IFAD from 2005 to 2014; this programme was implemented in 26 districts including 
four districts under Food and Agriculture Organisation Technical Assistance (FAO’s TA). For 
effective implementation of LF, FAO provided technical assistance (TA) intermittently since 
1992. In addition, IFAD supported another project – “Western Uplands Poverty Alleviation 
Programme (WUPAP) which also implemented LF in high hills and mountains with focus 
on promotion of non-timber forest products (NTFPs). Following the learning and success of 
these projects, other donor funded projects and programmes also adopted the concept and up-
scaled in the country.  Bio-diversity Sector Programme for Siwaliks and Terai (BISEP-ST) 
implemented by the MoFSC with funding support from the Government of the Netherlands and 
Livelihoods and Forestry Programme (LFP) of the Government of the UK also implemented 
LF. Further, the concept has also been mainstreamed into CF in the form of land allocation for 
a short period lease. Nationwide, there are 7,419 leasehold forest user groups (LFUGs) having 
75,021 households (HHs) involved in utilising the forest resource bases developed on their 
leased forests of about 42,835 ha, initially of low productivity, for their sustainable livelihoods 
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(DoF, 2015). Currently, the DoF has been implementing the LF programme with government 
funding.

In the process of group formation and forest hand over, the households (HHs) living below 
the national poverty line are organized in small groups of 5-15 HHs, the groups are named as 
LFUGs. At the time of LFUG formation, participatory well-being ranking process is followed 
by the DoF staff with active participation of the local communities and priority is given to 
women, Dalits (untouchables), Janajatis (indigenous) and other excluded households (LFLP, 
2011). District Forest Offices (DFOs) hand over a part of national degraded forests to these 
groups on lease for first 40 years’ tenure, with possibility of extending the lease period for 
another 40 years and lease fee is waived for these poor groups (MoFSC, 2002). In terms of 
species composition, LFs are developed with combination of forest crops and forage crops in 
the ratios of 70% and 30% respectively, thus the model results into an agroforestry – silvo-
pastoral systems as the objective of promoting forage crops is to support the forest users for 
livestock rearing.

Experiences, results and achievements from the last 25 years of LFs have shown positive and 
commendable contribution in reducing the national poverty and in ameliorating the environment.  
However, the benefits from the LF can be maximised if proper management of LFs, especially 
for forest crops can be undertaken adopting silvicultural options. This paper has tried to link the 
silvicultural systems with socio-economic benefits for pro-poor involved.

2. Materials and Methods
Existing policy and legal documents, studies and progress reports of LF projects implemented 
during last two decades and other literatures/articles available in LF have been studied for this 
paper. Consultations with the staff of the DoFs working at the department as well as regional and 
district have been carried out to integrate their experiences and learning into this study. Further, 
members of LFUGs representing all the five development regions have also been consulted 
to validate the findings through literature reviews as well as to document their own feelings, 
experiences and future needs towards adopting silvicultural systems in general and managing 
leasehold forests in particular. Besides, the authors’ own experiences in the LF have also been 
taken as sources of information for the paper. 

3. Results and Discussion
3.1 Existing Practices: Silviculture and Leasehold Forest Management 
LFs for poor are parts of national forests handed over to the forest dependent poor people for 
uplifting their socio-economic benefits. At the hand over time, priority was used to give to 
CF earlier however the recent amendment (MoFSC, 2016) has provided equal footage to all 
modalities of CBFM. This change in legal framework was long awaited and will facilitate the 
timely execution of hand over process. The forests having crown cover up to 20% are identified 
as potential and handed over as LFs. The guidelines also recommend to plant forest crops and 
forage crops in the ratio of 70% to 30%. The latter is mainly encouraged to produce forage/
grasses for rearing goats and other livestock.  Thus, silvo-pastoral based agroforestry modality 
has been adopted in LF and this model of silvo-pastoral system of agroforestry model has been 
proved to be a scientific model (DoF, 2014).



PR
O

C
EE

D
IN

G
S

280

Proceedings of the First National Silviculture Workshop

LFUG members are trained on leased forest land development and the training include sessions 
to orient members on raising forest crops and forage species. Use of A-Frame has been 
introduced to plant forest/forage crops along the contour line in the hill slopes to protect lands 
from soil erosion. The trainings also orient the members on selection of good mix of forage and 
forest species.

Formally, the LFUG receives Patta (lease certificate) from the respective District Forest Officer 
and then LFUGs prepare their OPs with technical support from the DFO. Review of the OPs of 
the ten LFUGs from different regions revealed that the OPs are more focused on plantation of 
forage and forest species including NTFPs wherever potential. Silvicultural aspects or tending 
operations are hardly mentioned in any of the OPs. It is recalled here that LFs do also have 
poles and trees at the time of hand over and these poles and trees have now become either at 
exploitable size or are in need for management. LFs of Shaktikhor in Chitwan and some in Doti 
have Sal (Shorea robusta) as major species and they have reached at pole stages necessitating 
tending operations for their proper growth and development.

Thus, current management practices of LF management does not emphasize silvicultural 
systems though users practice knowingly or unknowingly few tending operations like weeding 
and cleanings. LFUGs do plantations inside the LFs and the trend of plantation is increasing 
over time.

The DoF has developed a guidelines and training manuals that guide LFUG members and 
forest technicians for carrying out leased forest land development activities such as plantation 
of forest crops and forage crops, balancing their composition ratios, plantations etc. However, 
these guidelines do not clearly provide guidance for silvicultural treatments or operations to 
be carried out in the LFs. Consultations with the staff and facilitators (Group Promoters, LF 
Rangers, Assistant Forest Officers, Experts) revealed that the staff and local resource persons 
are not trained specifically on silvicultural practices inside the LF. However, they agreed that 
these practices inside LF would benefit the forest users. Some guidelines/manuals developed 
e.g. Lopping guidelines in 2012/13 but not in use.

3.2 Leasehold Forestry Contributing for Socio-Economic Capital Formation
LF has provided an extended benefit of social cohesion and networking for the poor involved 
in the process. Women, Dalits, Janajatis and poor households have practice of gathering 
together to hold group committee meetings in which they discuss about their priorities towards 
implementation of their OPs. During the process, these groups have become more capacitated 
to lead the process. Especially women and Dalits who had great hesitation to speak with people 
and put forward their needs are now leading the groups; they can speak with visitors and they 
can access services and benefits from other support organizations as well. The findings have 
shown that proportions of women and the poorest in LFUG committees have increased from 
39% to 42% and 22% to 30%, respectively, during the period of 2010 and 2013.

LF programme has adopted the concept of building economic capital of the users starting from 
goat raising. Goats are distributed to each of the HH and forage production is expected to support 
goat rearing and graduating towards cattle rearing. The average goat herd size has increased 
from 3 goats per HH at hand over to 6 goats/HH in 2014. Further, each LFUG member saves 
from NRs. 5 to NRs. 50 or more in group’s saving credit scheme. About 97% of the LFUGs have 
saving/credit scheme and 91% of members save on monthly basis. Monthly saving rate per HH 
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has also increased from NRs. 18 to NRs. 25 between 2010 to 2014. About 77% of saved amount 
has been mobilized within the groups as soft loans. Further, the LFUGs have been associated 
with cooperatives, each cooperative (Rural Finance Associations) consisting of 10-15 LFUGs. 
LFUG members have increased access to financial services i.e. soft loan.

3.3 Leasehold Forests Benefiting the Poor and Vulnerable Communities
LF program has been adopted by the GoN exclusively for poor people residing near the forests to 
uplift their socio-economic status and at the same time to increase environmental conservation 
through their active participation. The impacts are now visible and poor people are getting 
benefits from the leased forests which ultimately contributes toward reducing national poverty. 
Though all the LFUG members are poor, they are further categorized into poor, poorer and 
poorest. The proportion of poorest households is decreasing over years. 

3.4 Expansion and Strengthening of Leasehold Forestry Concluded in the 
Regional Forum
The  organized the 4th LF Regional Workshop, 11-13 June 2014 to consolidate the key 
achievements of LF since 1992, major issues and way forward. This fourth workshop was 
organized as regional workshop integrating similar experiences by the experts and presenters 
outside the country as well. The workshop was concluded with some recommendations as 
presented in the Table 1 below. The table below highlights key progress on the declaration as 
well. 

Table 1. Regional Workshop Declaration 2014 and Progress.

Declaration Key recommendations Progress

Declaration 1 • LF and CF should be given equal footage dur-
ing hand over

• Amendment in Act addressed the 
issue

Declaration 2 • Increase the crown cover threshold of 0-20% • Under consideration
Declaration 3 • Benefit sharing mechanism for the trees pres-

ent at the time of hand over
• Amendment in Act addressed the 

issue
• Management and utilisation of LFs inside 

protection forests
• Ongoing, needs further attention

Declaration 4 • Promote and protect LF concept in CF and 
Public Land Agroforestry

• Ongoing, needs further attention

Declaration 6 • Integration of initiatives on CC issues in 
Leasehold Forestry

• Ongoing, needs further attention

Declaration 7 • Scale of of LF • Ongoing, needs further and attention 
and investments

Declaration 8 • Capacity building from community/local to 
Central level

• Ongoing, needs further and attention 
and investments

Declaration 10 • Publicity and extension of LF model • Ongoing, not adequate

As mentioned in the table, one of the major issues been faced in the implementation was priority 
of CF over leasehold forestry during the time of handover which has been resolved by the 
recent amendment in the Act (Forest Act 2073 amendment). Further, The amendment 2016 has 
provisioned for benefit sharing between the government and LFUGs for the older trees or the 
ones that were present at the time of hand over.
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3.5 Future Scope of Silvicultural Practices inside Leasehold Forests
Contexts of LF have changed with respect to the start of the concept in 1992. Many changes are 
visible in the ground, LFs which were handed over during the starting time have grown up with 
mix of regenerations, poles and trees. These LFs have enough potential to accrue additional 
benefits to the LFUG members. By applying the silvicultural practices, not only the condition 
of the forests will be improved  but also it will give more socio-economic benefits to the poor 
and vulnerable.

3.6 Issues, Concerns and Way Forward
The above findings and discussions witness that the LF has been fruitful in achieving dual 
objectives of environmental conservation and poverty reduction. The results and achievements 
are commendable as these are being obtained in the scenario where silvicultural aspects are not 
considered and followed. The below sub-sections provide some issues and concerns along with 
the actions that could be taken as ways forward.

Review and revision of LFUG OPs: LFUG OPs  do not cover in detail the silvicultural aspects 
to be followed by the group members. It merely describes about plantation of forest and forage 
crops. So, review and revision of OPs of the LFs which have potential of management could be 
done in phase-wise basis.

Capacity Building: Capacities of both LFUG users and staff are to be enhanced through 
trainings, workshops and exposures. Technical staff of DFOs have been capacitated with the 
technical prescriptions and their applications in the field and they are doing for CFs (including 
land allocation practices), national forests, public land agroforestry etc. They should be oriented 
for applying their knowledge and skills in revising LFUGs OPs and for practicing inside the 
LFs. Similarly, the capacities of LFUG members and local resource persons need to be enhanced 
with trainings, orientations and exposure visits to the CFs, national forests where such practices 
have been done.

Bundling of LFs: Observation of LF sites revealed that LFs have been handed over in cluster 
approach. In most cases, 5 to 10 LFs exist in a cluster. So, these LFs can be bundled for applying 
silvicultural practices. A common management plan for a cluster or separate management plan 
for each of LFs of a cluster could be prepared, LFUG members could be oriented and the 
practices can easily be executed.

NTFPs Management: The LF management prescriptions need to include considerations of NTFPs 
as well. Due to high potential of NTFPs including medicinal and aromatic plants (MAPs), LFs 
can be managed integrating NTFPs management. Promotion of LF at landscape level highly 
potential based on the model developed by FAO’s TA to LFLP. Therefore, considerations of all 
potential products from LF at landscape level could be considered and planned for maximising 
the benefits.

4. Conclusion
This paper concludes the following points for promoting use of silvicultural operations/
treatments inside LFs for maximising the socio-economic as well environmental benefits:
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• Poor focused LF, begun in 1992, has been instrumental in delivering dual benefits by 
contributing to environmental conservation and poverty reduction goals of the GoN,

• LFs have varying vertical compositions as well as varied species composition (forest 
crops, forage and NTFPs), LFUG OPs should be revised to address emerging needs of 
applying silvicultural operations for maximising the benefits,

• Older LFs i.e. handed over in early phases, are indeed in need to go through silvicultural 
operations.  LFUG members are keen to get their forests through silvicultural 
operations for increased benefits. Capacities of LFUG members and local facilitators/
local resource persons should be enhanced,

• DoF is expected to provide options to manage the LFs as per changing growing stock. 
Staff and professionals involved in LF should be well oriented,

• Existing guidelines and manuals developed are inadequate to address the current 
needs for silvicultural applications and so these guidelines/manuals should be revised, 
periodically reviewed and implemented for the purpose, and

• Monitoring, Follow up and reviews of the practices should be part of annual plans of 
the respective District Forest Offices, Regional Forest Directorates and Department of 
Forests for long term impact.
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Control Measures of Mikania micrantha 
and their Effectiveness

(A Case Study from Grassland in Sauraha Area of 
Chitwan National Park)

Upendra Aryal1*, Bishnu Hari Wagle2, Baburam Lamichanne3, Ashok Parajuli4 and 
Prakash Thapa5

Abstract
This paper was focused to explore the control measures of Mikania micrantha applied 
in Chitwan National Park and to find out the effective control measure where spread 
of M. micrantha is causing a serious threat to native ecosystem in the tropical and sub-
tropical parts of Nepal.

For this study, data on regeneration status of both invasive (Mikania) and native 
grass species were collected from three different grasslands. All grasslands were 
divided into three blocks of 100 m2 each based on different control measures used 
i.e. A-Firing, B-Fire control and C-Fire control and manually cutting. A random table 
method was carried out and 6 experimental plots of size 2 m × 40 cm were taken in 
each stratum whereas one way ANOVA followed by Least Significant Test (LSD) tests 
were performed for data analysis and interpretation.

The result shows that ‘firing’ was found to be the most effective strategy followed by 
Control and manually cutting however Control was found least effective in terms of 
Mikania control. The coverage and number of native grass species was higher in firing 
only, following less in Control and manually cutting and then in Control. The paper 
concludes that firing is wisely better than Control (no treatment) and than others for 
the management of grassland. Local people and forestry practitioners believed that 
cutting Mikania could be counterproductive as it promotes their growth but in case of 
grassland it seems different. This study would help different stakeholders to control 
its outreach, make polices, proper management of forest and local forest users that are 
being affected by this invasion. 

Keywords: Control measures, grassland, invasive species, Mikania micrantha, 
national park
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1. Introduction
Mikania micrantha, a perennial vine native to tropical, central and South America, is a pest 
in plantation crops and commercial forests, from Mauritius to West Africa and across Asia 
(Hills, 1999). It is one of the top 10 worst weeds in the world (Holm et al., 1977). It is a 
fast growing, perennial climber, commonly called mile-a minute weed, because of its vigorous 
and rampant growth habit. It has been reported to grow up to 27 mm a day (www.issg.org/
database). M. micrantha H.B.K. (Eupatorieae. Asteraceae) is a Perennial, sprawling vine with a 
wide distribution in the Neotropics, which extends from Mexico to Argentina (Holmes, 1982). 
M. micrantha is listed as one of the worst invaders (Holm et al., 1977; Lowe et al., 2000). It 
is a pernicious weed in crops such as rubber, cacao, oil palm, coconut, banana, pepper and tea 
and usually grows profusely in places receiving high rainfall or humid habitats (Holm et al., 
1977). The obnoxious character of this weed is mainly due to its rapid growth and spread, which 
smothers neighbouring plants, as well as its ability to root at the nodes when the stem comes in 
contact with soil (Macalpine, 1959). Since its introduction to China in 1919, M. micrantha has 
spread extensively. It has been called a plant-killer since it causes native species to disappear 
and homogenise the invaded landscape (Zhang et al., 2004). It is also reported that a single plant 
may cover over 25 m2 within a few months. It releases the substances that inhibit the growth of 
other plants (Tiwari et al., 2005). Mikania is a fast-growing perennial climbing vine, which has 
become menace to native ecosystem in its paleotropic exotic range (Holm et al., 1977; Zhang et 
al., 2004). Their impacts on native vegetation have been observed widely as they are severely 
damaging forestry crops (Zhang et al., 2004). This weed is one of the three worst weeds of tea 
in India and Indonesia and of rubber in Sri Lanka and Malaysia.

In Nepal, Mikania was first reported in 1963 in the eastern part (Tiwari et al., 2005) and spreading 
towards the western part, which now recorded in 20 terai districts of Nepal (Rai et al., 2011). 
Likewise, M. micrantha is assessed as one of the six high risk posed invasive alien species in 
Nepal (Tiwari et al., 2005) and later on, considered to be the most problematic in terrestrial 
ecosystem in eastern and central Nepal (Poudel et al., 2005). In Chitwan National Park (CNP), 
M. micrantha was found to be the most serious weed among the eight invasive species (IAS) 
in terrestrial ecosystem (Sapkota, 2006). The species is considered as the most problematic 
terrestrial invasive species in the tropical parts of Nepal (Poudel et al. 2005; Siwakoti, 2007). 
In Nepal, this plant is known by different names such as Lahare banmara and recorded up 
to 1300 m. The plant has very low use values except as fodder during the lean period-cattle 
only consume it if nothing else is available and people collect edible ferns that grow under the 
canopy of Mikania (Baral, 2004). 

Various methods of control have been adopted to control the growth of such species in 
local level including uprooting, burning and cutting during winter season as regular forest 
management operations. They found that such mechanical techniques are not appropriate 
because they promote the growth of M. micrantha. This may be caused by the operation season; 
during winter vines start flowering and fruiting, and cutting operations could be a means of 
dispersal. Since the 1960s, various efforts to control M. micrantha have been reported, such 
as mechanical, biological and chemical control (Bogidarmanti, 1989). Herbicides are effective 
in controlling this weed (Zhang et al., 2004), but they cause serious environmental problems. 

There are several methods in practice to constraint the spread of Mikania such as mechanical 
removal in Taiwan (Kuo et al., 2002), and bio-control in India (Abraham et al., 2002).  In 



PR
O

C
EE

D
IN

G
S

286

Proceedings of the First National Silviculture Workshop

 
 

 

F

 
 

F

 
 
 

Figure 9. Actu

Figure 1. Stud

ual volume an

dy area. 

nd predicted volume of D. sissoo up to

Proce

10 cm. and 2

eedings of the Fir

20 cm tree top

rst National Silvic

Pr

p diameter. 

culture Workshop

roceeding | 17

p | 

73 

 

practice, spraying chemicals may be the easiest way to control M. micrantha. However, the 
possibility of environmental contamination and public health risks if chemicals are used to 
control the widespread weed M. micrantha is of great concern. Using biological control may 
have a risk that the agent may convert into invasive itself in long-term.

A mechanical technique particularly consecutive cutting of the vines is found appropriate to 
control the growth of Mikania, without having any ecological negatives (Kuo et al., 2002). 
General mechanical control to M. micrantha includes Sickle weeding, uprooting and digging. 
Sickle weeding before flowering and seed setting gives temporary control. But quick regrowth 
from cut stumps frustrates this method. Uprooting during the initial stages of growth (before 
flowering and fruiting) is the most effective mechanical control method. The slash and burn 
technique is also practiced widely. However, the weed stock may survive and produce young 
shoots in a couple of months. Mechanical control is labour intensive and uneconomical. The 
manual operation is becoming quite popular to control the growth of M. micrantha in many 
Asian countries. For instance, in Guangdong province (China), pulling out M. micrantha was 
found effective before the end of October, i.e. before the flowers and seeds of Mikania 
are mature, or in the next rainy season in March (Zhang et al., 2002). In the growing 
season of Mikania in 2000, the Shenzhen government sponsored thousands of citizens to 
hand pull the weed. This was quite effective, as many dying trees damaged by M. micrantha 
recovered (Feng et al., 2006). Unlike other strategies including biological and chemical 
controls, manual control does not focus only to alleviate the vines, but also focus to have 
minimum damage to native vegetations and provide environment for their promotion. 

2. Methodology and Methods
2.1 Study Site Selection
The study was carried out at Sauraha area in eastern sector of CNP (Latitude: 270  35’ North 
and Longitude: 840 29’ East). The experiment plots lie on Padampur and Icharni Island near 
Rapti and Dungre River where permanent plots were established by National Trust for Nature 
Conservation (NTNC) 
for using and estimating 
the effectiveness 
of different control 
measures. Area has 
monsoon dominated 
sub-tropical climate 
with average monthly 
maximum temperature 
240C-380C, monthly 
minimum temperature 
110C-260C, average 
rainfall 2,437 mm/year 
and relative humidity 89-
98% (Thapa, 2011) and 
comprises the grassland 
habitat with major native 
tree and grass species Figure 1. Study area.
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Clerodendrum infortunatum (simali), Trewia nudifloria (gutel), kans, banso, amili ghans, siru, 
rudilo, etc.

Experimental plots were established in April 2013 and field survey for this study was 
carried in September 2013. Survey was carried out with the assistance of NTNC staff. 
In order to assess the performance of different treatments, three sites were selected with 
three different treatments applied on each. Three different treatments were defined to assess 
the performance of regeneration on Mikania and native grass species. Table 1 depicts the 
description of treatments given in the experimental plots. 

Table 1. Description of treatment.

Treatment Description Symbol Remarks

T1 Firing A In Control block, 

Any type of fire is restricted. T2 Fire Control (No treatment) B

T3 Control and manually cutting C

2.2 Sampling Design
Firstly, three permanent plots 
were delineated by Global 
Positioning System (GPS) 
receiver; Etrex 10.  In each 
plot, three blocks of an area 
(100*100) m2 were separated 
by fire line on all sides and 
sample plots were chosen 
randomly within each block. 
In each blocks six sample plots 
were taken to represent the 
whole area. The sample plots 
of size 2 m*40 cm (i.e. 0.8 m2) was designed as random sampling in which inventory was 
conducted to know the effect on regeneration of native flora. In each plot the total number of 
native species and Mikania were counted to know the condition of regeneration.

Firstly, the data obtained from the inventory designed as random sampling method gives number 
of native flora and Mikania which had been analysed and gives the effect of M. micrantha 
on regeneration status (no. of species per ha) by the MS-excel 2010 and SPSS 22. Different 
categories were designed according to control measures being used. The comparative study of 
different control measures were made by the use of ANOVA test (for testing of hypothesis) and 
Least Significant Difference (LSD) test. 

3. Results and Discussion
3.1 Control Measures Used in Chitwan National Park
In consultation with CNP and NTNC staffs, experimental plots having three different 
treatments i.e. mechanical control measures were identified:

Figure 2. Sampling design.
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1. Firing

2. Fire Control (preventing grassland from any type of fire)

3.  Control and manually cutting

No chemical and biological control measures were reported from the area. 

3.2 Effectiveness among Control Measures
Descriptive statistics of coverage of both Mikania and native grass species for each treatment 
have been presented in Table 2. The average coverage and number of M. micrantha is higher in 
control plot (i.e. Block B), followed by Control and manually cutting (i.e. Block C) and at last 
in firing only (i.e. Block A). The coverage of native grass species is higher in Block A, followed 
by Block B and at Block C, respectively. The average number of native grass species is higher 
in Block A, followed by Block C and at last in Block B.

Table 2. Descriptive statistics of different Blocks.

Treatment N Mean Std. Deviation Minimum Maximum

Firing only Coverage (%) of native spe-
cies (Native cov.)

18 67.61 5 99 32.863

no. of native species 18 513.72 5 1780 491.313

Coverage (%) of Mikania 
(Mikania cov.)

18 10.00 0 90 23.432

no. of Mikania 18 7.89 0 43 12.658

Fire Control Native cov. 18 56.11 6 98 30.513

no. of native 18 243.67 16 941 246.304

Mikania cov. 18 23.94 0 90 27.830

no. of Mikania 18 30.06 0 106 32.012

Control and 
manually 
cutting

Native cov. 18 50.44 10 98 29.189

no. of native 18 279.06 22 1277 312.799

Mikania cov. 18 19.44 0 90 29.350

no. of Mikania 18 19.61 0 124 30.742

Effect of treatments on Mikania and native grass species coverage and number

Figure 3. Effects of treatments on Mikania.
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ANOVA Test (LSD) for change in Mikania and native grass coverage and number by treatment

LSD test with 10% and 5% level of significance was used to identify. In each dependent variable, 
mean difference and significant difference had been calculated between three treatments which 
have been described below.

3.3  LSD Test for Coverage and Number of Mikania 
From the Table 3, we can conclude that there is no significant difference among any treatments; 
it means that one treatment did not have significant effect than others in context of Mikania 
coverage. In contrary, there is significant difference between firing and fire control (i.e. 0.016) 
by mean difference of -22.167, it means that firing consist 22 Mikania plants less than fire 
control. So, firing is far better than fire control treatment and in terms of other treatments there 
is no significant difference in case of mikania number.  

Table 3. LSD test for coverage and number of Mikania.

Dependent Variable (I)Treatment (J)Treatment Mean Difference p-value
Mikania coverage Firing Fire Control -13.94 0.127

Control and manually cutting -9.4 0.299
Fire Control Firing 13.94 0.127

Control and manually cutting 4.5 0.619
Control and manually 
cutting

Firing 9.4 0.299
Fire Control -4.5 0.619

Mikania Number Firing Fire Control -22.167* 0.016*
Control and manually cutting -11.722 0.193

Fire Control Firing 22.167* 0.016*
Control and manually cutting 10.444 0.245

Control and manually 
cutting

Firing 11.722 0.193
Fire control -10.444 0.245

3.4 LSD Test for Coverage of Native Grass Species
From the Table 4, we can conclude that there is no significant difference among any treatments; 
it means that any treatment did not have significant effect than others in context of native grass 
species coverage. But there is significant difference between firing and fire Control (i.e. 0.031) 

Figure 4. Effects of treatments on native grass species.
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by mean difference of 270.056, it means that firing consists 270 native grass more than fire 
control as well as there is significant difference between firing and fire control and manually 
cutting (i.e. 0.059) by mean difference of 234.667, it means that firing consists 234 native grasses 
more than Control and manually cutting. So, firing is far better than fire control treatment and 
Control and manually cutting and in terms of other treatments there is no significant difference 
in case of native grass number.

Table 4. LSD test for coverage of native species.

Dependent Variable (I)Treatment (J)Treatment Mean Difference p-value

Native grass species 
coverage

Firing Fire control 11.503 0.269

Control and manually cutting 17.169 0.102

Fire control Firing -11.503 0.269

Control and manually cutting 5.667 0.585

Control and manually 
cutting

Firing -17.169 0.102

Fire control -5.667 0.585

Native grass species 
number

Firing Fire control 270.056 0.031*

Control and manually cutting 234.667 0.059**

Fire control Firing -270.056 0.031*

Control and manually cutting -35.389 0.772

Control and manually 
cutting

Firing -234.667 0.059**

Fire control 35.389 0.772
*   - significant at 5 % level of significance
** -significant at 10% level of significance

4. Conclusion
Regeneration of Mikania is more in Fire control block than others in grassland of Sauraha area 
of CNP. This could be due to higher propagation of Mikania in natural situation. Firing only 
can reduce the growth of Mikania and promote regeneration of native vegetation of grassland 
i.e. least coverage 10% with 7.89 Mikania’s number as well as highest native species coverage 
67.61 with 513.72 native species number in firing block.

There is less regeneration of Mikania with firing treatment that means firing only is more 
effective to reduce Mikania than others in grassland area. There is no statistically significant 
difference between three treatments in Mikania coverage and native grass species coverage 
but in Mikania number, firing only (i.e. treatment A) is statistically significant difference with 
Fire control (i.e. treatment B) and in native grass species number, there is significant difference 
between firing only and Control (i.e. A and B) as well as firing only and Control and manually 
cutting (i.e. A and C). Firing only is better than Fire control and Control and manually cutting 
which not only reduces Mikania but also promotes the native grass species of grassland. The 
result of comparison between three treatments shows that firing only (i.e. Treatment A) is most 
effective than other treatments (i.e. Treatment B and C). Hence, Firing only could be the most 
appropriate strategy to promote native grass which also constraints the growth of Mikania in 
grassland.
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Puccinia spegazzinii (biological agent) be worthy to experiment it in Nepal first in isolation 
and if found to be effective without harm to local ecosystem then introduce in the wild. It is 
also recommended to include invasive species management plans and activities in National 
Parks and community forest user groups including buffer zone community forest user group’s 
operational plan to manage invaded grassland. While preparing invasive species management 
plan, best control method of firing should be chosen.
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Silvicultural Management Issues of Urban 
Green Spaces of Nepal: A Case Study of 

Pokhara City, Nepal

Dhruba Bijay G.C.1 and Jyoti Bhandari1*

Abstract
Along with growing urbanisation, urban green spaces should be given equal importance 
as other forest management modal to build sustainable urban city in Nepal. Technically, 
tree species selection and different silvicultural operations are of significance for the 
sustainable urban forest development and management in the context of Nepal. The 
purpose of this study was to examine the status of urban green space, to assess the 
condition of urban forest and to examine local people’s perception towards urban 
forest management in Pokhara city, Nepal. Total numbers of trees that were sampled in 
roadside and park trees were 157. Tree species like Delonix regia. Ficus bengalensis, 
Saraca indica and Cinnamomum camphora were the most frequently planted species in 
roadside and park areas in Pokhara city. The findings suggested that the sustainability 
condition of roadside and park tress is poor. From respondents’ survey participants were 
aware of urban forest’s importance and its benefit. But majority of participants could 
not participate in urban forest management activities due to lack of policy and plan to 
mobilise community in urban forest management. Accurate and timely monitoring of 
the status of urban greenery is essential for the protection and management of urban 
environments. Based on the findings, recommendations were made to the government 
of Nepal to develop policy and plan for sustainable management of urban forest with 
high priority in Pokhara city of Nepal.

Keywords: Management, Pokhara city, silvicultural operations, sustainable, urban 
green space

1 Tribhuvan University, Institute of Forestry, Pokhara Campus, Pokhara. 
* Corresponding author: jbhandari@iofpc.edu.np and angeljb7@yahoo.com
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1. Introduction
Urban cities are constantly changing landscapes, where both social and ecological processes are 
important to provide ecosystem services that are beneficial for the people, society and ecology 
(Grimm et al., 2008; Dobbs et al., 2014). Konijnendij et al. (2006) have defined urban forestry 
as the art, science and technology of managing trees and forest resources in and around urban 
community ecosystems for the physiological, sociological, economical and aesthetic benefits 
that trees provide society. Urban green space is the focal part of urban forestry which covers 
single green space elements to whole essential green space (Miller, 1997; Konijnendij and 
Randrup, 2004; Konijnendij et al., 2006). The main objective of creating and managing urban 
forest is to achieve sustainability. However, the concept of sustainability in urban forests is 
poorly defined in both scope and application (Gatto, 1995; Kaufmann et al., 1995; Clark, 1997).

Urban green spaces provide the environmental benefits such as minimizing air, water, and noise 
pollution and also providing ecological benefits which include preservation of biodiversity 
and nature conservation. Beside these, they also allow for health-promoting activities, such as 
physical activity or rest and relaxation, to take place. In this way, the urban forests have a direct 
relationship with the quality of life of urban dwellers (Lee et al., 2015), whereas in Nepal urban 
forestry is generally perceived as an activity to maintain aesthetic beautification of the city but 
not necessarily essential for health and environment of urban people (Gurung et al., 2012).

Even though urban forests serve broad range of social, economic and environmental services, 
there have been less researches and promotion of urban forests in Nepal as compared to other 
forest regimes such as community forestry, leasehold forestry, private forests and protected 
areas (Gurung et al., 2012). Urban forest management is a newly introduced concept for Nepal, 
therefore rarely few initiations on urban forest management have been taken place (Lamichhane 
and Thapa, 2012). Therefore, adapting silvicultural management systems to urban forests of 
Nepal is highly essential for the development of urban green spaces in Nepal.

2. Materials and Methods
2.1 Study Area
The study was carried out in urban city of Pokhara, which is a beautiful Mid-hill valley with 
several lakes which is also the famous tourist destination of Nepal. Pokhara lies in Kaski district, 
Gandaki zone of Western Development Region. Geographically, the city is located between 
28°10’ to 28°16’ North latitudes and 83°58’ to 80°02’ East longitudes. The total area of Pokhara 
is 55.22 km2. According to the population census of Nepal 2011, the population growth rate is 
about 7.4% and the average literacy rate is 83%. Total population is 264,991. There are 68,398 
households in the city and population density is 892.1/km2.

2.2 Methodology
Using a systematic random sampling method, sample plots sized 30 m×30 m (900 m2) were 
laid out at intervals of 200 m along the main roads starting from the entry point and ending at 
exit point of municipal area (Lamichhane and Thapa, 2012). Recorded data and information 
included the type of tree species, measurement of diameter at breast height (DBH) and height, 
morphological characteristics, tree health, and other management aspects. In case of city park 
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total enumeration was conducted (Sudha et al., 2000). Direct observation, semi- structured 
interview and open discussion with key-informants and secondary data through literature 
review were used to assess urban forest activities of Pokhara city. Respondents were randomly 
selected regardless of their social status or professional background. Respondents approached 
for questionnaire survey were informed about survey’s objective and answering procedure. The 
obtained data were analysed both quantitatively and qualitatively using SPSS  and Microsoft 
Excel 2010.

3. Results
3.1 Species Composition 
A total of 30 different species were found in the studied area. Tree species like Delonix regia, 
Ficus bengalensis, Saraca indica and Cinnamomum camphora were the most frequently planted 
species in roadside and park areas in Pokhara city as shown below in Table 1.

Table 1. Status of Tree Composition of top 10 species in Pokhara city.

Roadside/Park tree species

S.N Species Percentage

1 Delonix regia 16.2

2 Ficus bengalensis 14.4

3 Saraca indica 12.8

4 Cinnamomum camphora 9.8

5 Ficus religiosa 7.1

6 Magnifera indica 6.5

7 Dalbergia sissoo 4.4

8 Ticum astans 2.1

9 Bombax ceiba 1.9

10 Cassia fistula 1.5

11 Other Tree Species 23.3

3.2 Assessment of Urban Tree Condition
Total number of plants sampled was found to be 157 in roadside/park area of Pokhara city. 
The mean DBH and height of trees from roadside and park plantation can be seen below in the  
Table 2.

Table 2. Diameter at breast height and height of the trees.

Roadside and park areas

S.N Measurement No. of trees Minimum Maximum Mean

1 DBH 157 5.2 215.6 40.25

2 Height 157 4.7 35.2 25.21
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3.3 Institutions Working in the Field of Urban Forestry
Different governmental and non-governmental organizations (NGOs), are still working directly 
or indirectly in prompting and protecting urban forestry in Pokhara city. The government 
bodies mainly include Institute of Forestry, Tribhuvan University, District Forest Office, 
District Coordination Committee Office, Kaski, Pokhara-Lekhnath Metropolitan City Office, 
Department of road and District Soil Conservation Office. Their main tasks were to help 
raise awareness, help in plantation and monitor the urban forest and provide technical help 
and assistance like in silvicultural operations. Likewise different NGOs such as Annapurna 
Conservation Area Project, Self-help Environmental Awareness Camp, Bird Conservation Nepal, 
Pokhara, Branch, Nepal Tourism Board, Pokhara, Branch, Trekking Agencies’ Association of 
Nepal, Pokahara, Branch, local mother groups and many schools and colleges in Pokhara city 
have been participating in different urban forestry activities such as plantations and awareness 
raising programs among the local people.

3.4 People’s Perception about Various Aspects of Roadside and Park 
Forest in Pokhara
3.4.1 Level of Awareness 
78% of the respondents replied that they were aware about the importance or benefits of urban 
green spaces whereas 12% of respondents were unknown about the importance of urban forestry. 
According to those 78% respondent’s urban forestry is important because it provides benefits 
such as pollution control, recreational and aesthetic value, biodiversity conservation, good for 
human health and economic benefits too.

3.4.2 Community Participation in Urban Forestry Activities
60% of the respondents had not participated in any activities such as planting, weeding, cleaning 
and management works related to urban forestry whereas 25% of respondents had participated 
in plantation program and remaining 15% of respondents had participated in both plantation and 
park management activities organized by different organizations like district forest office, local 
NGOs and mothers’ groups.

3.4.3 Status of Green Space in Pokhara City
35% of the respondents indicated that the greenery is decreasing, 50% indicated increasing 
and 15% indicated same status of greenery as before. According to those 50% respondents the 
reasons for increasing greenery in Pokhara city are due to increase of park numbers, extension 
of roadside plantation and increasing number of nurseries. According to those 35% respondents 
the reasons for decreasing greenery is due to over population, unplanned urbanisation and 
construction of infrastructure in the city.

3.4.4 Recommended Activities for the Development of Urban Green Space in Pokhara
70% of the respondents had recommended awareness program and extension of road side and 
park area plantation programs whereas on the other hand, 30% respondents recommended 
allocation of budget and development of technical management plans for plantation area should 
be conducted by the concerned authorities.
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4. Discussion
Urban areas are expanding, changing the structure and productivity of landscapes (Briber et al., 
2015) whereas on the other hand presence of urban vegetation can decrease cognitive fatigue, 
improve worker attitudes on the job, and reduce stress as well as feelings of anger, depression, or 
anxiety (Kaplan and Kalpan, 1989; Wolf, 2010). The results of this study showed that the urban 
green space is poor in the context of Nepal, expect the community forestry which has been able 
to maintain greenery thorough out the Nepal.  Government and concern authorities lack proper 
guidelines and management plans to promote urban forestry in the context of Nepal. Our results 
of poor condition of urban green space in Nepal is consistent with previous studies conducted 
by Lamichhane and Thapa (2012) and Gurung et al. (2012) which explained that urban forest in 
the city is poor and unsystematic, and that little attention is given to its importance. This result 
clearly showed that management priority of urban green spaces in the process of urbanisation 
by the concern bodies in Nepal is very less. In comparison of importance given to the urban 
infrastructure, green spaces component of urban city is still poor.

Management of urban green space excluding community forestry in tourist city like Pokhara 
faces many problems such as problems of resource conservation, problems with community 
involvement and problems related with policy-making and management (Lamichhane and 
Thapa, 2012; Gurung et al., 2012). Problems related to the conservation of green spaces 
in urban city of Nepal is mostly connected with silvicultural and technical operations after 
plantation other problems such as insects diseases, invasive species and pollution problems are 
ignored, but it is always wise to quantify these urban ecosystem services which are provided 
under different socio-political-biophysical conditions because they provide a useful framework 
for understanding how these socio-political-biophysical factors influence the provision of 
ecosystem services (Dobbs et al., 2014). 

5. Conclusion and Recommendations 
This study indicates that poor situation of road and park trees in Pokhara city is due to the lack 
of urban green space management policy and exclusion of local community in management 
process. There is a lack of co-ordination between different organisations and lack of mobilisation 
of community in management. Although there are a number of institutions working in the field 
of urban forestry in Pokhara, but their achievement is limited because these institutions are not 
fully devoted towards urban forestry.

Urban forests should also be approached on regional and landscape scales to encompass more 
natural environments in and around cities, rather than within arbitrary municipal boundaries. 
Intensive researches covering the ecology, socio-economy and sustainable management aspects 
should be emphasised in urban forest research and policies should be developed based on these 
kinds of research results. As urban green spaces are highly important for urban quality life, 
management of urban forest should be given equal priority like community forest in Nepal. 
There should be a motivational factor so that the scientists, planners, and managers would work 
together and adopt a broader landscape ecology approach to urban forestry, and in doing so, 
better address the pressing needs for improving the quality of life in urban environments for the 
benefits of urban dwellers. Therefore, it is important for promoting urban greenery in different 
developing cities of Nepal.
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Bamboo Growing for Environmental 
Conservation and Rural Development  

in Nepal

Annapurna Nand Das1

Abstract
Nepal has a favourable climate for bamboos as such they occur both in natural forests 
and private farmlands. They are widely cultivated family of plants both in the Terai 
and Midhills of Nepal. Bamboo is an important source of income and sustaining 
livelihoods for bamboo grower households, craftmakers and traders. The multiplicity 
of uses, easy marketability, and increased non availability of forest products have 
considerably raised rural households’ towards bamboo growing. The development of 
bamboo resources and its wise use can help conserve environment, alleviate poverty 
and bring prosperity for many rural households. Bamboo is also widely promoted in 
soil and watershed conservation programmes. In recent years, its potential has been 
identified both by government and nongovernmental organisations in Nepal. However, 
its development and commercial use are not yet fully explored to its potential. 
The natural occurrence of bamboo in forests have been dwindled due to excessive 
extraction and human induced disturbances. Bamboo seeds of desirable species are 
rare and vegetative propagation is not so easy and costly as such planting materials 
are lacking. Enhancing productivity is desirable, however, scientific management of 
bamboo forests and plantations are not commonly carried out.  This paper reviews 
efforts made until now for its development with particular emphasis to bamboo 
propagation and management and suggests possible actions.
Keywords: Bamboo, propagation, management, flowering phenomenon,, rural 
development

1 Forestry and Bamboo expert, Former Secretary, Government of Nepal; E-mail: dasannapurna@hotmail.com
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1. Introduction
Bamboo has intimately been associated with mankind since ancient time in Nepal. They occur 
in homestead and farmlands and also in natural forests. Bamboos are an important component of 
rural farming system, and help sustain livelihoods of many rural households that include social 
and economically disadvantaged groups. It is extremely difficult to imagine the rural economy 
without it (Das, 2001, 2002a and b). Bamboos also have cultural and religious significance. 
There is a common proverb, which explains that everything can be made using bamboos except 
plough and is essential for mankind from birth to death (Das, 2001 and 2002b). Its versatile 
characteristics such as being easy to bend, strip and split into large and small pieces have made 
it applicable not only for construction but for making a variety of woven products and furniture. 
The multiplicity of its uses has made it one of the most widely used not only in Nepal but also 
throughout South and South-East Asia. Bamboos are one of the important renewable natural 
products that can reduce poverty if grown and managed on sustainable basis. 

Very little is understood about the different aspects of bamboos amongst forest managers, 
policymakers, planners, growers and practitioners in Nepal. There are still not any large 
scale successful bamboo plantations in Nepal. The success in bamboo propagation is also not 
very good in the nursery in absence of knowledge amongst nursery practitioners and so is in 
achieving optimum productivity. The present paper is based on the author’s long association 
with pioneer bamboo research in Nepal. The objective of this paper is to give brief account 
of bamboos found in Nepal, silvicultural aspects to be considered, appropriate propagation 
techniques, environmental aspects, management trends, pests and diseases, role in sustaining 
rural livelihoods. Besides that some facts and figures are given and constraints and potential for 
its development in Nepal are analysed.

2. Distribution
Bamboos are one of the commonest species on the farmlands (Das, 1999b and 2003b; Das 
and Oli, 2001) and widely distributed throughout Nepal, but they are more common in the 
east. Bamboos are mostly grown on the private farmlands and are also now being increasingly 
introduced or conserved in degraded forests managed by the communities. 

There are 12 general and more than 53 species/varieties in Nepal (Das, 2003a). The genera 
found in Nepal are Ampelocalamus, Arundinaria, Bambusa, Borinda, Cephalostachyum, 
Dendrocalamus, Drepanostachyum, Himalayacalamus, Melocanna, Phyllostachys, 
Thamnocalamus, and Yushania (Stapleton, 1994). Most of the bamboo species growing in 
Nepal are indigenous. The natural range of bamboo species extends from Terai (flat plains) 
to the high mountains (50-4000 masl) (Das, 1988; Stapleton, 1994; Das, 2003a). Most of the 
bamboo species of Nepal have pachymorph type rhizomes (clump-forming) (Stapleton, 1994). 

2.2 Silvicultural Aspects
2.2.1 Flowering: A Strange Phenomenon
Flowering of bamboo is a strange phenomenon, which is not yet well understood (Liese, 1986), 
and differs significantly from other plant species. While most of the herbaceous Bambusoideae 
grasses flower throughout the year, most bamboo species flower only once in many years. 
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Generally all culms including those of the current year die soon after flowering. The duration of 
the vegetative state and the incidence of flowering depends on the species and flowering can be 
annual, sporadic or gregarious. Sporadic flowering is observed in Dendrocalamus hamiltonii, 
D. giganteus, Bambusa nutans subsp. cupulata, B. tulda and many small diameter bamboo 
species. Only the culms that flower die, not the entire clump (Chaturvedi, 1986; Stapleton, 
1994). Gregarious flowering is typical of most bamboo species and is sharply defined for each 
species. Populations of a given bamboo species raised from the same seed source, no matter 
where they are situated, start flowering at the same time and the whole clump dies. This cycle 
is also called the physiological cycle. In Nepal, D. hookerii has never been seen flowering 
gregariously even though this species was reported to have flowered once in India. The reason 
for the sudden and unpredictable simultaneous flowering is still unknown. A short rainy season 
followed by a severe drought is reported to stimulate flowering. Congestion, overcutting and 
heavy damage from insects and pathogens are other possible stimulants. Bamboos flower at 
long irregular intervals in Nepal, around 30-120 years. In Nepal, the shortest flowering period 
is 30-40 years in D. hamiltonii (Tama bans), Drepanostacyum sp. and Himalayacalamus sp. 

2.2.2 Growth Habits 

Bamboo grows well under moderate shade and prefers well drained moist sandy-loam soil. 
However, they can grow in wide range of climatic conditions and even on clay soil. Some 
species can grow even on dry sites e.g. D. strictus and D. intermedium. New shoots start to 
emerge from the soil mostly at the beginning of the rainy season. The new shoots emerge 
with full diameter and reach full height within 60-120 days. During the growing season shoot 
elongation continues day and night. A culm of Phyllostachys bambusoides, Japan’s commonest 
bamboo, grew almost four feet in 24 hours (Chaturvedi, 1986). The growth ceases during winter 
season and starts at the beginning of Spring Season in February. However, between February 
and June, the new branches or secondary branches develop but the new shoots do not elongate.

2.3 Bamboo Propagation Techniques
2.3.1 Bamboo Growing from Seed Source
Bamboo can be successfully propagated from seed. However, one should have to know flowering 
pattern in bamboo which vary significantly from other species. For growing plants of a species 
in which gregarious flowering has occurred recently, there are no options other than to wait 
for seed collection for planting. The plants of this species produced from vegetative methods, 
having the same genetic base would also die. Therefore, whenever the seed is available, it 
should be collected and sown as quickly as possible (Das, 1992; Stapleton, 1994; Chaturvedi, 
1986). 

2.3.2 Vegetative Propagation
Bamboo growers in Nepal are traditionally using vegetative parts for propagation since ancient 
time. This is particularly because non-availability of bamboo seed. As the bamboo seed is not 
normally available for raising seedlings, more priority has now been given to culm cutting 
propagation techniques in several countries. In India and Bangladesh, double node culm cuttings 
and branch cuttings are also used for propagation. However, double node culm cuttings seems 
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unpractical in mountainous countries like Nepal where transport is difficult and besides that 
double node is difficult to carry in baskets. Single node culm cuttings are easier to transport in 
comparison to double node culm cuttings. The month of taking cutting is February-April, just 
before the end of dormancy of buds at branches or nodes. The age of the plants raised in the 
nursery should be more than 1 year old for the best result in planting. 

2.4 Bamboo Plantation Establishment
Bamboo seedlings should be planted during the rainy season (July-August). The 45 cm x 45 cm x 
45 cm pits should be dug-out for plants raised from big diameter sized single node culm cuttings. 
Cuttings with good rhizome development and have at least 2 shoots should be selected for 
planting in the field. It takes 4-7 years to produce full size culms from a clump established from 
single node culm cuttings. The period depends upon site quality and management prescriptions 
applied. The clump of big diameter size bamboo (Bambusa and Dendrocalamus) raised from 
single node culm cuttings at Belbari in eastern Nepal took 4-5 years to produce full size culms 
(Thapa et.al., 1998). The clump raised from single node culm cuttings is well established within 
10 years of planting provided the good management prescriptions are applied. It takes 3-5 years 
to produce full size culms from a clump raised from traditional method. However, the period 
for clump formation is the same as that of plants raised from single node culm cuttings. It takes 
8-10 years to become clump well established. It takes longer to get well established clumps of 
bamboo from seedlings. It takes longer period of 5-6 years for small diameter bamboos (Nigalo) 
to get full sized culms from a clump established from the traditional method. The clump is well 
established within 10-12 years after planting. The full sized culms is normally obtained after 
8-10 years from a clump raised from seedlings and 12-20 years to get well established clumps.

2.5 Pests and Diseases of Bamboos
2.5.1 Nursery Pest and Diseases
Termites (Odeonetotermes microdentatus and O. obesus) have been observed causing direct 
injury to the roots of germinating seedlings or very young plants raised from single node culm 
cuttings in the nursery in Nepal. Chafer grubs (Holotrichia consaguinea) are another important 
pests which eat developing rhizomes that results in the death of the seedlings. The chafer grubs 
were found to be a problem in Chalnakhel research nursery during the earlier propagation trials 
conducted. Grasshoppers and their nymphs can cause leaf defoliation but this is a minor pest in 
bamboos and need not to be of much concern. The application of appropriate insecticide will be 
necessary to control insects. 

Damping-off is a common fungal disease seen in bamboo nursery and may be caused by many 
different fungi which are always present in soils. It was observed in the bamboo research nursery 
at Chalnakhel, Hetauda and Tarahara Forest Research Nurseries during early 90s’. It affects 
young seedlings and plants/shoots produced from single node culm cuttings. The damping-off 
should be prevented by reduced watering; removing shade; not sowing seed or burying cuttings 
too deep; ensuring free air circulation over the beds; keeping the nursery free of weeds and 
unmanaged, old seedlings; using a well-drained, sandy medium; covering the beds with plastic 
sheets during heavy rain. 
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2.5.2 Pests and Diseases in Natural Stands and Plantations
Bamboo stands (natural and plantation) generally do not give much cause for concern from 
pests and diseases (Liese, 1986). About 150 insect species were reported to be fed on green 
standing bamboos in India. Young shoots in their first year of growth can be affected by bamboo 
blight. Many fungi can infest bamboo, causing mostly diseases of the leaves like the rust fungi. 
Bamboo blight is a serious disease because it attacks the growing culm, stops growth and 
leading to dieback which may in some cases kill the culm completely. The effect of the disease 
can be more serious, especially when the already significant effects of blight are compounded 
by overcutting. The best thing to do is to remove such culms immediately and to maintain 
sanitation in bamboo stands.

2.6 Environmental Aspects
Growing bamboo is environmental friendly as it produces 33% more oxygen than trees and 
assimilates 12 tons of carbon dioxide per hectare. For climate change adaptation and mitigation 
programmes bamboos are the best species. Increase in bamboo plantations will substantially 
reduce pressure on forests. Bamboos are also the best species for soil conservation and watershed 
management as such it will be an important species in river control and Chure conservation 
programme. 

As the forest is degrading and the availability of timber for construction is getting scarce, 
timber has become too expensive to afford and has become a luxury item for many people. 
Bamboo has become an alternative to timber in some countries of Asia and Latin America. 
The wide distribution and natural occurrence of bamboos coupled with its low cost and easy 
availability have made bamboos already an alternative of timber and a popular component in 
house construction. The use of bamboo for house construction has considerably increased in 
recent years and its level of use varies with the availability and economic status of households 
(Das and Seeley, 1996). Bamboo-based furniture, which was rare, has increasingly become a 
common item, not only in rural areas but also in major cities like Kathmandu, Pokhara and 
Biratnagar. Bamboo based matboards, bamboo ply and parquets are very attractive, durable and 
considered as environment friendly products world-wide. 

3. Existing Trends of Bamboo Cultivation, Utilization and 
Management Practices in Nepal
Bamboo can be seen growing everywhere in the rural and the urban parts of Nepal. It has been 
found that bamboo plantations have been established extensively in the large area where there 
is very little or no natural forest. Bamboos have not been grown much in those areas where 
natural forests are still abundant. In districts such as Saptari, Siraha and Dhanusha, where there 
is virtually no natural forest, bamboos are being grown extensively (Das,1991). In the districts 
such as Jhapa, Morang, Sunsari, Sarlahi and Mahottari, which have only a very small amount 
of natural forest, bamboos are being grown by farmers on a large scale. Even in the midhills, 
bamboos are abundant in those areas where only a small percentage of natural forest exists e.g. 
Dhankuta, Ilam and Pyuthan. In districts, where there are large areas of forest, villages near 
to the forests have smaller numbers of bamboo clumps in comparison to those villages which 
are farther from the forest. In Terai and Midhillls of far-western Nepal, there are less bamboo 
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cultivation due to the abundance of natural forest. In Terai, bamboos are managed extensively 
for uses such as house construction, scaffolding, fencing and sale. Even branches are used or 
sold by farmers in the Terai, for making walls of houses and fencing works. However, branches 
are left mainly unused in most parts of the Nepalese midhills. In the midhills, farmers grow 
nigalo for weaving whereas for construction purposes and fodder they usually grow large 
stature bamboos (Das, 1988). 

The standard management systems have not seen practiced anywhere in Nepal. Bamboo 
occurring in natural forests are not scientifically managed and subjected to overexploitation 
particularly in Churia hills. However, the places where there is a good market for bamboos, 
bamboos are intensively managed and clumps are seen in good condition. Old stumps with 
rhizomes are dugout in the Terai by progressive farmers which in turn space for emerging new 
shoots. The new soil is added each year and dead, dying or diseased culms are immediately 
removed. However, this practice is not commonly observed in the Midhills. The culms are 
usually cut above the first node from base which is a good practice as it does not affect the 
production of new shoots. The farmers also usually at least plant 2-3 species of bamboos having 
different uses and also a means to diversify risks of damages that may occur due to diseases or 
gregarious flowering. 

4. Bamboos Role in Sustaining Rural  Livelihoods
The income from the sale of bamboo culms is one of the many important strategies that rural 
households take to maintain their livelihoods. It was found that even though households can get 
merchantable, mature bamboo culms from the clumps they own on sustainable basis annually, 
all of them do not do so. Some of the households sell bamboo culms in alternate years.  It was 
found that in the Terai, many bamboo grower households keep bamboo to generate cash to use 
in emergencies such as serious sickness, bad harvest, and school fees (Das, 2002b). The study 
on eastern Nepal found that bamboo is an important source of income for people living in the 
vicinity of villages near roads with good transport services, both in the Terai and Midhills. 

It has been found that there are many people involved in making woven products and some 
even in making higher value products and furniture. In the Terai, there are some socially and 
economically disadvantaged ethnic groups (Doms, Mahali) whose main source of income is 
from making woven products with almost all the family members involved in the business. 
Bamboo craftmaking is a source of off-farm and part time income for a considerable number 
of ethnic groups both in the Terai and Midhills. The collection and sale of bamboo culms and 
its young shoots is an important source of food and valuable source of income for many people 
living around Churia hills in the Terai region of Nepal. The value of bamboo trade of Churia 
hills alone is worth millions of rupees. However, this trade is unorganised and no hard data is 
available. 

Bamboo culms, which were considered unmarketable in the Midhills, are increasingly 
becoming an important source of income for households near the roadside villages and are also 
sold and bought on a smaller scale in remote villages. A large number of new bamboo traders 
and craftmakers has entered this profession. Bamboo culms and crafts are also exported to 
India where the price is even higher than in Nepal. There is also an ever-increasing market for 
bamboo shoots, both in domestic and international markets (see box also). 
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5. Problems and Constraints for Bamboo Development 
•	 There is no large bamboo forest in Nepal as in China and some Asian countries. They 

are found in scattered patches, so any bamboo-based industry will need to purchase raw 
material from many private growers.

•	 The detailed inventory on available bamboo resources has still not been done. 

•	 Due to the long flowering cycle in bamboo, getting viable seed is difficult and hinders large-
scale planting. 

•	 The traditional propagation method is difficult to apply due to high costs and the 
unwillingness of bamboo owners to sell rhizomes as that may reduce production of new 
shoots in following years. Not all useful species in Nepal have been successfully propagated 
from culm cuttings (Stapleton, 1985; Das, 1992).

•	 If gregarious flowering occurs, then all clumps of a particular species having the same 
genetic base will die, irrespective of their age classes. At present, very little is known about 
flowering cycle of many bamboo species in Nepal. 

•	 Bamboos can grow on a wide range of soil types, but they prefer well-drained sandy loam 
to loamy-clayey soils. The optimal soil acidity lies between 5 and 6.5. The soil of the Terai 
(pH usually >6.5) is less suitable than the hills of Nepal.

•	 The protection of bamboo against theft is difficult as they are lighter and easier to harvest 
than trees.

•	 As bamboo roots form a mat-like structure in the ground, it inhibits the growth of other 
plants and is therefore not suitable for intercropping.  

Box1: Some facts about bamboo trade in Nepal
•	 More than 1 million winnows are annually produced and sold which is valued at Rs 250-300 millions. 
•	 Bamboo leaves are considered one of the five best fodder species in eastern Midhills and rural people keep 

it for dry winter months when fodder is scarce (Das, 2000).
•	 Average income from the craftmaking is 30% of the annual household income in Ankhisalla VDC in Dhan-

kuta district of eastern Nepal.
•	 Estimated total number of culms traded at all other towns and small market places in Morang and Sunsari 

districts is 340,000 culms/year (does not include direct trade between growers and local consumers). 
•	 More than 200,000 culms are sold in Kathmandu alone. It is estimated that over 3 million culms are sold 

for house construction, scaffoldings and craftmaking at market places of towns and cities of Nepal. The 
value of these culms are Rs. 450-600 million. This does not include direct trade between growers and local 
purchasers at rural places.

•	 Price of bamboo varies from Rs 150 to Rs 300 per culm in Nepal, depends upon the locality, size and spe-
cies.

•	 The bamboo of eastern hills is still under-utilised due to lack of transport and access to the market.
•	 On average, 8,750 kgs. of bamboo shoots sold by each vegetable trader in eastern Nepal in four months 

(June-September). 
•	 Well-managed clumps of Mal bans (Bambusa nutans subsp. cupulata) or Bambusa tulda (Japhta bans) can 

help earn income from Rs 5.60 to 18 lakhs.per ha per annum, (4-12,000 culms at price of Rs150/culm). 
•	 More than 50,000 culms are transported to the Terai from hills via Koshi river system alone in eastern 

Nepal (Das, 1999a).
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•	 Congestion is another common problem in bamboo clumps of some important species in 
Nepal (Das, 1992). Bamboo species which are thorny require regular thinning and pruning 
operations which are costly and time consuming (Chaturvedi, 1986; Banik,1988).   

•	 The felling of culms is done manually and is a highly labour-intensive operation because 
the clump forming bamboo species have culms of different age classes and only the mature 
culms should be harvested.

•	 Bamboo has a low natural resistance compared with wood. Untreated bamboo has an 
average life of less than 1-3 years when they are in contact with soil or exposed to the 
atmosphere. 

•	 There are considerable taboos, beliefs and superstitions associated with bamboo in Nepal 
and that inhibits large-scale bamboo planting among many rural communities (Das, 1999a).

•	 There is yet no concrete policy framework and action plan for the development of bamboo 
resources in Nepal. Financial resources for bamboo research and development (R & D) are 
lacking.

6. Potentials of Bamboo Development 
The potentials for bamboo development are listed below:

•	 A multipurpose species, which provides building materials, food, fodder, and fuelwood at 
shortest possible time and can reduce pressure on national forests.

•	 Increase in number of cottage industries, which use bamboo for making furniture, handicrafts 
and woven products (Das, 2002b).

•	 Bamboo shoots are largely consumed in the country and are very popular as a source of 
nutrition so there is potential to grow them as a commercial crop for local consumption as 
well as for export. 

•	 They are highly productive even on those sites where other fast-growing tree species cannot 
be grown.

•	 Once bamboo clumps are well established (5-8 years), sustained annual production can be 
achieved without any further intervention. 

•	 Bamboos are one of the best species for soil conservation due to their massive rhizome 
structure and they help to prevent soil erosion that occurs due to monsoon rain. There is a 
potential to promote it on a wider scale in degraded lands commonly available at river sides, 
gullies and in most community forests and leasehold forests of Nepal.

•	 Most of the commercially important bamboo species can be successfully propagated from 
single node culm cuttings, which are cost effective and can be the basis for large-scale 
bamboo planting in future.

•	 They can be grown in various climatic, physiographic and edaphic zones of Nepal.

•	 There is an increased interest towards use of bamboo as an environmental friendly product.
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•	 Some bamboo species in Nepal are tested at international laboratories for strength and 
quality for making plyboards and matboards and is comparable to international standards. 
The pulp and paper industry in Nepal may also use bamboo in future.

•	 The demand for bamboo products is increasing at local and international levels and so the 
markets.

•	 Increased number of government institutions and non-governmental organizations (NGOs) 
is promoting bamboo planting programmes and cottage industries based on bamboos in 
Nepal. 

•	 There is a government subsidy on taxes for agro-based industries in Nepal. 

•	 Various policy measures of the government brought in recent years has brought favourable 
condition for its development in Nepal.

7. Conclusion
Although bamboo farming is not a new idea, it can be a powerful tool for the government to 
foster rural development. Bamboo farming favours the development of small landholdings and 
the use of intensive labour suited to the Nepalese quest of eliminating poverty by improving 
the means of livelihood of the rural poor. Government support for the intensive development 
of small bamboo farms owned by small farmers and the rural poor can be a strategic move in 
upgrading the quality of life of rural people. 

The establishment of bamboo-based cottage industries can be one of the important means of 
improving the income level of poor people in Nepal. The bamboo-based handicrafts can be 
made even in rural areas and are easy to transport, as they are lighter than the handicrafts or 
furniture made of wood. The raw materials are locally available for bamboo-based products all 
over Nepal. To make bamboo-based handicrafts, very basic tools are needed and can be made 
locally, so it will require very little investment other than the extension works to motivate the 
people and provide help towards getting market for their products. Bamboo crafts are readily 
saleable and therefore directly contribute to the household economies of craftmakers family. 
The promotion of bamboo craftmaking can improve the income for many rural women in Nepal 
as they can work part time and can often be done at home in harmony with domestic tasks.

Even though there is a potential for bamboo development nationwide, the greatest potential for 
industrial development of bamboo resources is in eastern Nepal, where there are large numbers 
of bamboo growers, rich in bamboo diversity and good quality bamboo species, and large 
availability of skilled craftmakers. The establishment of bamboo-based large scale industries 
and promotion of bamboo-based cottage industries and formation of bamboo cooperatives for 
bamboo growing and primary industrial processing and industrial promotion by government on 
the other hand will bring the prosperity for many rural people in eastern Nepal and will greatly 
help towards poverty reduction in the region.  
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Agarwood and its Status in Nepal

Navin Giri1

Abstract
Agarwood is a resinous wood that forms in species of genus Aquilaria, Gyrinops 
and several other genera native to Southeast Asia. These species produce a dark 
aromatic resin in response to infection by a type of fungal mould. The resin-
embedded wood, called Agarwood, is highly valued for its fragrance and is used to 
produce incense, perfumes traditional medicines and various other expensive products 
from the time immemorial. Aquilaria malaccensis, the primary source of Agarwood, 
was listed in Appendix II of the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) in 1995. World’s most valuable tree  
Agarwood is fast growing tree with seed viability period of 7-10 days, and can be 
cultivated upto 750 m asl in humid climate. Artificial inoculation technique is done 
by wounding of trees aged 5-6 years in a specific manner and applying treatments 
to accelerate the natural responses of the tree against the infection. In Nepal, five 
naturally occurring Agarwood trees have been just reported in Basanta Community 
Forest of Danabari VDC of Ilam district. Some private cultivation in farms and 
home gardens have been initiating since 25 years in eastern Nepal. Few artificial 
inoculations of Agarwood trees have been reported but yet to see the results. Ministry 
has formed Agarwood study team to recommend Agarwood management policies. 
Agarwood brochures and some articles on Agarwood have been published. Demand 
of recognition of Agarwood cultivation and its legalization from the government is 
increasing in Nepal. There is dire need of information sharing and capacity building on 
silviculture, cultivation, artificial inoculation, harvesting and processing of Agarwood. 
After getting the entire appropriate environment from the government, the rural people 
of Nepal can get handsome profit by cultivating Agarwood trees.

Keywords: Agarwood, cultivation, fungal infection, incense, inoculation

1 District Forest Officer, Sindhuli; navingiri919@yahoo.com
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1. Introduction
Agarwood is a resinous wood that forms in species of Aquilaria, Gyrinops and several other 
genera of family Thymelaeaceae native to Southeast Asia. There are more than 17 species of 
Aquilaria. These species produce a dark aromatic resin in response to infection by types of 
fungal mould. 

The resin-embedded wood, called Agarwood, is highly valued for its fragrance and is used to 
produce incense, perfumes, medicines and various other products. 

                            

The best quality of Agarwood is obtained from wild and mature agar trees. The process by 
which the resin and wood fibres integrate and transform into the aromatic resinous Agarwood is 
known as ‘incense formation or ‘Agarwood formation’. 

Agarwood is a large evergreen tree growing up to 40 m tall and 1.5 to 2.5 in diameter. It grows 
in mixed forest habitat at altitudes up to 1000 m asl. Unlike most forest plantation tree species, 
this species is fast growing, hardy and can be harvested within a short rotation period of about 
5-8 years.

Aquilaria malaccensis, the primary source of Agarwood, was listed in Appendix II of the 
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 
in 1995 and all other Agarwood producing species of the genera Aquilaria and Gyrinops were 
listed in Appendix II in 2004, and their listings entered into force on 12 January 2005. 

2. Uses and its Values
In Southeast Asia Agarwood is regarded as the wood of the God and the oil as liquid gold. The 
precious, expensive, fragrant Agarwood has been used for centuries as incense in Buddhist, 
Hindu and Islamic ceremonies. It is burnt in its natural state as wood chips or powder to emit a 
highly fragrant aroma. The resinous wood can be distilled to produce oil. Oil from the Agarwood 
tree is worth far more than gold, making it a 21st century object of desire worldwide.

The Agarwood is used in perfumes, incense, carved into beautiful sculptures, soap, tea, 
cosmetics and decorative purposes. It is used as traditional medicines for the treatment of 
asthma, hypertension, relieve gastric problem, cough, rheumatism and high fever and also for 
weight loss. The Agarwood aroma induces a sense of well-being and is frequently used for 
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meditation as the gentle, calming experience gained from the fragrance to refresh the mind, 
body and spirit.

        

3. Market Status
Three grades of oil are being extracted from the Agarwood chips. The rate of oil varies from 
INR 500 to 12000 per tola (11.62 gram) in the Northeast India. However, in the international 
market, the value of first grade Agarwood is extremely high. Prices range from of a few dollars 
per kg for the lowest quality to over 30,000 USD for top quality oil.

The trade in Agarwood chips alone is estimated at six million kg per year. Global trade is 
estimated to be USD 6-8 billion per year. The main countries importing Agarwood are Singapore, 
Hongkong, China, the United Arab Emirates (UAE), Taiwan, Saudi Arabia and Japan. 

Form a single tree 3-5 kg Agarwood is produced after planting of 5-8 years. 15 kg of dried 
Agarwood is required to produce 1-2 tola of oil.

Other than infected heartwood, sapwood is also marketable for making incense and low grade 
oil. The rate of sapwood oil in India varies from INR 800-1200 per tola. Sapwood chips price 
ranges from INR100-200 per kg and sapwood after extraction of oil ranges from INR 80-100 
per kg.

4. Distribution 
The Agarwood is indigenous species common only to Southeast Asia, mainly in regions in 
South China, Vietnam, Cambodia, Laos, Malaysia, Thailand, Burma, India and Indonesia. 

5. Cultivation
5.1 Soil and Climate
•	 Prefers warm and humid subtropical climate with rainfall 1800-3500 mm.

•	 Grows on a wide range of soils including poor sandy soils.

•	 Grows well in well drained deep sandy loam to loam rich in organic matter.

•	 Prefers acidic soil reaction. The micorrhiza and other beneficial fungi being soil borne 
require acid soils for their population buildings.
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•	 Agar tree is Sun loving and rarely found in deep forest.

•	 Produces good quality agar oil/Agarwood when grown on South slope of hill/hillock 
receiving high amount of Sunshine.

•	 Grows in boarders of forest, scrub jungle and in homestead.

5.2 Propagation
•	 Normally germinate by seeds.

•	 The best time for seed collection is July-August.

•	 No. of seeds per kg – 1500.

•	 Seed viability – one week.

•	 Average germination: 40-50%. highest germination obtained in experimental field 88.89%.

•	 Germination takes place between 16-63 days. Sowing in mother beds, after 20-25 days 
transferred them to poly bags.

5.3 Planting Method
•	 Planting hole size 40cm x 40 cmx40cm.

•	 Leave for 2-3 weeks for weathering.

•	 spacing : 2 m x 2 m to 4m x 4m

•	 Intercropping with lemon grass, turmeric, tea gardens, other tree species etc.

5.4 Artificial Inoculation
In natural condition, the fungal infection may occur in a long time, may be more than 50 
years. To overcome this problem, artificial inoculation technique has been developed and is 
found to be most effective and reliable method for the extraction of Agarwood. It is done by 
mechanically wounded with nails and tree drilling with chemical injection. This effort involves 
drilling of trees and keeping the wound open by placing a small piece of plastic pipe in those 
holes followed by a chemical injection to stimulate tree defense mechanism that produces resin.
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6. Status in Nepal
In Nepal, five naturally occurring Agarwood trees have been just reported in Basanta 
community Forest of Danabari Village Development Committee (VDC), Ilam district. But, 
yet to confirm whether it is natural or planted one. Some private cultivation in home gardens 
has been initiated since 25 years in eastern Nepal. Demand of Agarwood cultivation and its 
legalization is increasing. Few artificial inoculation of fungus has been reported in Jhapa but 
yet to see the results. Ministry of Forests and Soil Conservation has formed Agarwood study 
team to recommend Agarwood management policies. Some Agarwood brochures and articles 
on Agarwood have been published. Department of forest has participated in two international 
conferences on Agarwood management. District Forest Office Sindhuli is going to plant some 
Agarwood plants this year and plan to planting in large scale in coming years.

6.1 Cultivation Status
•	 No massive and systematic cultivation practices.

•	 Past 2-3 years, private plantation of Agarwood is increasing.

•	 None of local people getting benefits from Agarwood yet.

•	 Gajurmukhi Herbal Pvt. Ltd. has planted 5000 Agarwood seedlings in Duwagadi, Jhapa 
4 years ago and similarly 15000 seedlings in Jyamirgadi, Jhapa, last year. It has a plan to 
planting 20000-25000 Agarwood seedlings this year.

•	 Retired army personnel started cultivation from his personal interest in Bharse village of 
Gulmi district, west Nepal at 1000-1500 m asl. 4 hectors land is covered by Agarwood 
seedling in mix-plantation pattern with local fruits and fodder trees.

•	 Inoculation technique is introduced in 3 sample trees by Chinese experts two years ago in 
Jhapa. 200 more trees are inoculated with the preparation prepared by Asian Institute of 
Technology (AIT) and Management, Purbanchal University. Yet to see the results.

•	 About 600 matured trees were planted by villagers (15-20 yrs ago) in Eastern Nepal 
(Scattered in several houses in their home garden). These are the sources of seed for Nursery 
practices.

•	 Now, 100000 seedlings are ready for sell in Jhapa.

•	 Selling price per seedling is NRs. 100-160 ($ 1-1.5) in Jhapa district.



PR
O

C
EED

IN
G

S

313

Proceedings of the First National Silviculture Workshop

•	 One processing unit is ready for installation.

•	 It is estimated that about  300000 seedlings have been planted till now in Nepal.

6.2 Issues and Challenges
•	 Nowadays high demand of Agarwood plantation and its legalization  

•	 Demanding Recognition from the government because they should get permission from 
Government to introduce exotic species.

•	 Risk analysis (assurance of investment)

•	 Royalty is not fixed by the government yet

•	 Market and Purchase assurance

•	 Capacity building (Silviculture and inoculation Knowledge)

•	 How to increase the quality of Agarwood?

•	 Border: Porous, multiplicity of routes, ease of crossing,

•	 source of seed origin

•	 Definition of processing to export. 

7. Way Forward
•	 Establish research  plot on Agarwood cultivation by government.

•	 Government should start cultivation registration process.

•	 Improve distillation/extraction and make value addition.

•	 Make economically viable and attractive by adopting inter cropping with other Medicinal 
Aromatic Plants (MAPs).

•	 Encourage to plant Agarwood for wasteland utilization.

•	 To develop techniques for harvesting the infected trees.

•	 Population status survey should be done immediately.

•	 Formulate Agarwood cultivation, harvesting and processing guidelines

•	 Immediate workshop is needed in Nepal for cultivation and management of Agarwood

•	 Massive awareness campaign is necessary on Agarwood.

•	 Information sharing among or between concerned authorities.

•	 Capacity building of villagers, traders and government personnel are necessary.
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Experiences of Management Practices of 
Shrikhand (Santalum album) in Pyuthan 

District, Nepal

Pravin Bindari1, Ishwari Prasad Poudel2* and Hemraj Shahi1

1. Introduction 
Shrikhand (Santalum album) belongs to family Santalaceae. It is well known as Sandalwood 
in English, Shrikhand in Nepali, Chandan and Seto Chandan in Hindi. Historically, it has been 
cultivated, processed and traded since ancient times especially in South India (Rai, 1990). It 
has significant cultural value in Hinduism, Jainism, Buddhism, Islam, Chinese and Japanese 
religions. It is sensitive plant for accepting its host thus; there is need of precaution on selecting 
silvicultural operation for better growth. It is new species for Nepal however economically vital 
for income generating activities.

1.1. Habit and Habitat
It is an evergreen tree and a semi root parasite (Rai, 1990). It can grow to a height of 20 m and 
attains a girth of over 1.5 m (Rai, 1990). It flowers and fruits twice a year during March-April 
and September-October. It starts flowering from 3 years of age.  Santalum album  species are 
capable of developing haustoria and are usually partially parasitic on the roots of other plants. 
Santalum album  is said to be an obligate parasite and must therefore be associated with suitable 
hosts if it is to survive (Sinha, 1961; Mathur, 1961)  It is considered a slow growing tree in 
natural forest although it grows faster in plantation.

1.2. Distribution 
It is native to semi-arid areas of the India subcontinent, now planted in Srilanka, Indonesia, 
Malaysia, Australia and Nepal. It thrives best under rainfall conditions of 500-2,000 mm and 
at elevations of 650-1,200 m. It is capable of growing in different kinds of soils like sand, clay, 
laterite, loam, and black-cotton soil (avoiding water-logged conditions), even very poor and 
rocky soils can support Sandalwood. It is capable of regenerating profusely in the absence of 
fire and grazing, if protected, established plants start fruiting and regenerating naturally, and 
birds may help in propagation (Rai, 1990). 

1.3. Nursery Techniques
Vegetative propagation methods for Shreekhanda have not been successful (Uniyal et al., 
1985). Sandalwood is raised in open beds, either sunken or raised, according to the climate. 
1 District Forest Office, Pyuthan
2 Under Secretary, Department of Forests

*Corresponding Author:poudel.01@gmail.com
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Great attention should be given to treating seed, seedlings, and potting soils with fungicides and 
nematicides. Germination is normally carried out in sand, sand and soil mixes, or vermiculite. 
Sandalwood seedlings should be grown in pots with a suitable host. Raising sandalwood 
seedlings in a dual-host system, short-lived “primary” host in the nursery stage (Tomato, 
Merdicago, Calitropis, Capsicum, or any small legume such as Cajanus or Acacias), longer-
lived “secondary” host (Albizia spp., large legumes, Acacia catechu, Bauhinia biloba, Cassia 
siamea, Dalbergia sissoo, Pongamia pinnata, Terminalia alba, T. arjuna and Wrightia tinctoria) 
is planted near the sandalwood to support it. Nepal could easily adopt this dual-host approach, 
as some of the potential hosts for each stage are already successfully grown in the country (Neil, 
1990). Mortality rate is very high, but this can be controlled by the application of nematicide 
and fungicide. When the seedlings have 5 to 6 leaves, they are transplanted to the polyethylene 
bags along with the seed of the primary host. Shade can be provided for a week immediately 
after the transplanting. Watering should be done daily, but excess moisture is to be avoided.  
Host plants are pruned frequently, 
so that they do not overgrow the 
Sandal and hamper its growth.  
Poly bags should contain a soil 
mixture in the ratio 2:1:1 (sand: red 
earth: farmyard manure). Poly bags 
30 by 14 cm are best. A plantable 
seedling of about 30 cm height 
can be raised in 6-8 months. At 
the time of planting in the field a 
perennial host, if given, increases 
the growth of sandal. It is ideal to 
plant sandal in 50 cm3 pits, 3 x 3 
m apart in alternate rows with host 
plants (Rai, 1990). 

1.4. Regeneration from Seed
Seeds from known superior population are desirable. Fruits are collected fresh from the tree, 
soaked in water and rubbed to remove the soft pulp. The wet seeds are dried under shade. Fresh 
seeds usually have a dormancy period of 2 months. The seed takes 4 to 12 weeks to germinate 
after the dormancy period. The germination rate is about 80% under laboratory conditions and 
60% under field conditions (Rai, 1990).

2. Uses 
Santalum album has multiple uses (Orwa et al., 2009). Some of them are highlighted 
below:

2.1 Products
Food : Fruits are edible.

Fodder: Trees are lopped for fodder, the foliage of S. album is palatable to grazing animals.

Fuel: The wood has been used as a fuel but is generally considered too valuable for this purpose.

Figure 1. Cultivation of Sandalwood from seeds (Rai, 1990).
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Timber: Santalam album is mainly grown for its timber, which weights 870 kg/cubic metre, is 
durable and strong. Its close grained heartwood is used for ornament and carving work.

Tannin or dyestuff: The bark contains about 12-14% tannin and has good potential in the 
tanning industry. Seeds yield oil that can be used in the manufacture of paint.

Essential oil: Valuable oil, ‘the Sandal oil’, is distilled from the heartwood and is used in 
perfumery, soap making and medicines. The roots contain maximum quantity of oil and hence 
are more valuable.

Other products: Powder from the heartwood is used to make incense sticks, burnt as perfumes 
in houses and temples or is ground into a paste and used as a cosmetic.

2.2 Services
Shade or shelter: Branches grow densely and are capable of intercepting high wind velocity, 
thus protecting crops.

Soil improver: Leaves make good green manure.

Ornamental: Sandal tree is planted in house gardens as an ornament.

Boundary or barrier or support: Trees can be planted along hedges and field boundaries.

Intercropping: S. album can be profitably raised along with other trees near or on the farm, 
thereby providing farmers with additional income.

3. Distribution of S. album in Pyuthan District
Sandalwood is mainly distributed in Dakhakwadi, Vingri, Bijuwar, Majhkot, Tiram, Nayagaon, 
Belbas, Tighra, Bijayanagar, Ramdi, Khaira, Baraula, Pakala and Maranthana village 
development committees (VDCs). It was initially introduced in Dakhakwadi  and subsequently 
it has been  dispersed  in others VDCs of Pyuthan district (DFO Pyuthan, 2073).

Figure 2.  S. album distribution in Pyuthan district, Nepal.
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4. History of S. album Practices in Pyuthan
Around 40 years ago, Mr. Mathbar Singh Khatri of Dakhakwadi VDC–3 Pyuthan planted 2 
seedlings brought from Madras India. Those two seedlings nurtured by him started fruiting 
after 5 years. Amount of seeds increased after those nurtured Santalum trees reached their 
maturity. Seeds were dispersed by birds in ward no. 2, 3 and 4 of Dahakwadi VDC which 
resulted as natural regeneration on private and national forest of respective wards. This trend has  
now expanded rapidly in other VDCs of Pyuthan district as well. Plenty of Santalum  
album trees have grown in private land as well as natural (national forest, Community forest, 
leasehold forest, abandoned land) forest in Pyuthan and its surrounding districts (DFO Pyuthan, 
2073). 

5. Management Practices in Pyuthan District
Since Sandalwood is not indigenous to Nepal, interest has recently increased in many parts of 
the country. There are abundantly germinated seedling and sapling in marginal (kharbari) land  
along with irrigation channel and lower part of government managed forest. These valuable 
resources need appropriate protection and management.

5.1. Management Practices by DoF/DFO Pyuthan
About a decade ago, District Forest Office (DFO), Pyuthan has started protection and 
management of Sandal wood forest with establishment of demonstration plot. According to 
DFO record, more than Hundreds of Thousands seedlings were distributed to local farmers, 
community and leasehold forest users and private sectors by 2016 for its establishment and 
plantation. Silviculture Division of Department of Forests has established a seed stand.

5.2. Management Practices by DFRS in Collaboration with Local CFUGs
Department of Forest Research and Survey (DFRS) has been established a research plot in 
Kanyakumari community forestry user group (CFUG), Dhakhakwadi in 1.12 hectares area. 
Preparation and implementation of 5 years management plan regarding expansion of Santalam 
album cultivation, collaboration with local users and community institutions, promotion and 
motivation of quality seeds collection and their distribution.

5.3. Management Practices by Local People
Local people are directly and indirectly involved in seedlings production, plantation activities 
and trade both inside and outside of the Pyuthan district. Moreover, seedling production, 
plantation activities and trade have been increasing especially in private sectors. Two success 
case stories are given in the box. 
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5.4 Case Stories of Two Well-known Chandan Traders in Pyuthan District 

1. Case story one (Local trader):
“ I am Giru Prasad Sharma, inhabitant of  Pyuthan Municipality-8,
 Punyakhola. I have been trading Shrikhanda since a decade. As per government
 rules, I collect Sandalwood from Vingri, Sari, Khungri (Rolpa),
 Naya gaun, Ramdi, Dhuwang, Khaira, Bijuwar, Bijayanagar. I sell  it 
for NRs. 7,500-10,000 (heartwood) per Kg. I have my own nursery too. Very 
frankly speaking, I have earned more than 6 million (60 lakhs) till now.
 I have visited South India many times and planning to establish oil 
extraction  plant. I have gained name and fame from this business. I am quite
satisfied but policy related to sell and distribution should be farmer friendly.” 

2.Case story two( Local farmer)
“ I am Gir Bahadur (Santosh) K.C., inhabitant of Pyuthan Municipality-8.
I am a Graduate. I have registered a private forest in DFO, Pyuthan.
I have planted 1,500 seedlings of Sandalwood in 28 ropani land, out of 
which 700 have survived. I have realized there is high mortality of this plant.
 I have established a nursery of my own and supply Shrikhand seedlings all 
over Nepal and earn around NRs. 250,000 anually. I am practicing this
 because I know it is a long term investment. I have also made exposure visit 
to Kerala and Gujrat of India on my own effort, learnt about it and
established a private nursery named Unique Afro-Farm and Nursery in 
Pyuthan. Government should emphasise in awareness and private sector
participation by providing incentives and  technical supports.”

6. Trade in Pyuthan District
This species has historically been cultivated, processed and traded since ancient times. Due to 
its high value and steeply rising demand both in internal and external markets, Sandalwood 
prices have skyrocketed. Government royalty is NRs. 800 per kilogram but it is traded up to 
10,000 per kilogram in Kathmandu. According to 3 years records of DFO, Pyuthan, transaction 
of heartwood of Santalum album (Seto Chandan) is as below:

• Fiscal year 2070/071- 305 Kg

• Fiscal year 2071/072- 208.16 Kg

• Fiscal year 2072/73- 275 Kg 

Above mentioned data reflects that each year approximately 250 Kilograms of Santalum album  
is exported from Pyuthan district.

7. Issues
Some issues on cultivation and management of Shrikhanda are:
•	 Lack of understanding of the dynamics of parasitism has been the cause of failure of pure 

plantations,
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•	 Appropriate nursery techniques and silviculture of planted forests have not been properly 
known,

•	 Lack of coordination among DFRS and academic institutions,
•	 Lack of farmer friendly policy,
•	 Potentiality of commercial plantation and marketing has not been explored.
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Joa:yfkg k|0ffnL cGtu{t Joj:yfkg ug]{ cfhsf] cfjZostf / ;j}sf] rf;f]sf] ljifo klg xf] . lbuf] 
?kdf jg Joj:yfkg ug{ jgsf] pd]/ cg';f/ tLg lsl;dsf] sfd -s_ k'g?Tkfbg, -v_ 6]lG8ª ck/]zg 
/ -u_ clGtd s6fg of]hgf cg';f/ ;dod} ug'{ kb{5 . b]zdf jg Joj:yfkgnfO{ tLj|tf lbg ;do 
;dodf gLlt lgod, lgb]{lzsf, dfu{bz{g / sfo{ljlw ;/sf/n] agfPsf] 5 . t/ clxn];Dd ckgfPsf] 
lqmofsnfkn] jgsf] j[l4 ;tt x'g] b]lvb}g h;n] ubf{ jgsf] agfj6 klg kl/jt{g eO/x]sf] 5 . ;d'bfodf 
cfwfl/t sl/a !* nfv x]S6/ jg / t/fO{sf] rSnf jgnfO{ Joj:yfkg ug]{ ;+efjgf  5 . t/ oL ;j} 
j}1flgs lx;fjn] Joj:yfkg k4ltdf uPsf 5}gg\ . o;f] gx'g'sf d'Vo sf/0fdf  ;/sf/åf/f j]nf j]nfdf 
xl/of] ?v gsf6g] kl/kq, ;+/If0fd'vL lgb]{lzsf / dfu{bz{g, ljefuLo b'/b[i6L / lglZrt dfkb08sf] 
cefj, sd{rf/Lsf] k|ltj4tf / sfo{ ;Dkfbg d"Nof+sgsf] cfwf/ /x]sf] 5 h;n] ubf{ rfx]cg';f/sf] jg 
Joj:yfkg x'g ;s]sf] 5}g . jg Joj:yfkg ug{ cg's"n jftfj/0f / ;+:yfut Ifdtfsf] cefj /x]sf] 
b]lvG5 . k|fljlws lx;fjn] jg Joj:yfkg dfu{bz{gdf q"l6 /x]sf] / ;dfg a'emfO{ klg g ePsf]n] j9L 
s6fg e} d'2f dfldnfjf6 aRg klg jflif{s :jLsfo{ s6fg 36fP/ s6fg l;kmfl/; ug]{ kl/kf6L a;]sf] 
b]lvG5 . t/ o;sf] b"/ufdL c;/ jg IfoLs/0fdf tyf /fli6«o :t/df jg k}bfjf/sf] cefasf] ;fy} 
cy{tGqdf jfwf k'¥ofO{ /x]sf] 5 . 

o; sfo{ kqdf jt{dfg cj:yfdf t/fO{ tyf cGo If]qdf jg Joa:yfkgsf] ax'cfoflds kIfdf b]lvPsf 
;jfnx? tyf ;dfwfgsf pkfojf/] rrf{ ul/Psf] 5 . o; jfx]s o; sfo{kqdf n]vsx?sf] cg'ej 
tyf ljleGg lhNnfdf Joj:yfkg ;DjGwL ul/Psf k|of;sf] glthf klg ;dfj]; ul/Psf] 5 h;n] ubf{ 
eljiodf sdL sdhf/L ;Rofpg] 6]jf ldNg] 5 . 

d'Vo zJbM jg Joj:yfkg, jg ;+/If0f, gLltut tyf k|ljlws ;jfn, jg ;Djw{g 

*Corresponding Author: rakeshkarna107@yahoo.com
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!= k[i7e"ld

;fdflhs, cfly{s tyf jftfj/0fLo lx;fjn] pko'Qm / jgn] k|bfg ug]{ a:t' tyf ;]jfsf] lg/Gt/tf 

jf a[l4 x'g] u/L ul/g] jg Aoj:yfkg g} lbuf] Aoj:yfkg xf] . lbuf] jg Aoj:yfkg ;'lglZrt x'g] 

u/L ul/g] jg Aoj:yfkgnfO{ j}1flgs jg Aoj:yfkg klg eGg ;lsG5 . jg Aoj:yfkg ubf{ 

jftfj/0fLo kIfsf cltl/Qm ;fdflhs tyf cfly{s kIfx?nfO{ ;d]t plrt Wofg lbg' kb{5 .

jg Ps dxTjk"0f{ gjLs/0fLo k|fs[lts ;|f]t xf] . o;sf] plrt Aoj:yfkg tyf ;b'kof]uaf6  :yfgLo 

tyf /fli6«o cy{tGqdf ;d]t pNn]vgLo ?kdf of]ubfg k'U5 . o; afx]s jg Aoj:yfkg dfkm{t 

jgsf] x}l;otdf ;'wf/ cfpg] / o;af6 jftfj/0fLo nfe k|fKt x'g] b]lvG5 . t/ xfn clwsfFz 

;fd'bflos jgx? ;+/If0f eO{ w]/} xb;Dd xl/ofnL j9]s]f 5 t/ w]/} ;fd'bflos jgx? lbuf] ?kdf 

Jojl:yt ePsf] b]lvb}g . olb ;fd'bflos jgx? Joj:yfkg ePgg\ eg] ;d"xn] rfx] cg';f/sf] 

jg k}bfjf/ k|fKt ug{ ;Sb}gg\ . jgaf6 ;d'bfosf] jg k}bfjf/sf] cfjZostf, cfly{s pkfh{g / 

jtfj/0fLo ;]jf k|bfg ug]{ ;+efjgf ePklg o;sf] plrt Joj:yfkgaf6 dfq rfx] cg';f/sf] kmfO{bf 

kfpg ;lsG5 . xfn clwsf+z jg Joj:yfkgsf] cefjdf ;+/If0fd'vL ePsf 5g\ h;n] ubf{ jgsf] 

cj:yf ;'lw|g'sf] ;f6f] jgsf] jgfj6 kl/jt{g eO{/x]sf] 5 / u'0f:t/Lo jg k}bfjf/ k|fKt e} /x]sf] 

5}g . o;sf] sf/0f jgsf] plrt Joj:yfkg geP/ g} xf] . lautdf jg ljefuaf6 j}1flgs jg 

Joj:yfkg ug]{ s]xL k|ofz ePtfklg To;af6 ;sf/fTds kl/0ffd  k|fKt ePsf] b]lvb}g . 

jg Aoj:yfkgaf6 jg k}bfjf/sf] cfk"lt{ lg/Gt/ ?kdf x'g ;S5 . oL kmfObf kfpgsf] nflu lbuf] 

jg Aoj:yfkg ug{' kb{5 . t/ clxn] lbuf] jg Aoj:yfkg gePsf]n] o;n] g t /fli6«o cy{tGqdf 

of]ubfg k'u]sf] b]lvG5 g t ;f]r] cg';f/ c? kmfObf g} ePsf] 5 .

clxn] klg jgsf] j}1flgs Joj:yfkg ug]{ ;+efjgf tyf ljsNkx? 5g . o:tf] d"Nojfg ;|f]tsf] 

j'l4dQfk"0f{ ?kn] Joj:yfkg uof]{ eg] jgsf] cj:yfdf ;'wf/sf] ;fy ;fy} yk cfo cfh{g tyf 

/f]huf/L l;h{gf ug{ ;lsG5 . ;fd'bflos / ;fem]bf/L jgdf ul/Psf] sfo{d"ns cWoog ;f]sf] 

glthf / cg'ejsf] cfwf/df, g]kfndf jg Joj:yfkgsf] ;jfn, r'gf}tL tyf ;+efjgfsf] af/]df o; 

n]vdf rrf{ ug]{ k|of; ul/Psf] 5 . 

@= p2]Zo

lbuf] jg Aoj:yfkgdf b]lvPsf] ;jfn tyf jg Aoj:yfkgsf] kmfObf Pj+ ;Defjgfx?nfO{ hg 
;dIf NofO lbuf] jg Joj:yfkgug{ of]ubfg k'¥ofpg] .

cGo ljlzi7 p2]Zox?df

•	 lbuf] jg Aoj:yfkgdf b]lvPsf ;jfnx?nfO{ hg ;dIf Nofpg],

•	 lbuf] jg Aoj:yfkgdf b]lvPsf ;Defjgfx?nfO{ hg ;dIf Nofpg],
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•	 lbuf] jg Joj:yfkgdf b]lvPsf] ;jfnx?nfO{ sd ug{ tyf ;Defjgfx?nfO{ cufl8 
a9fpg of]ubfg   k'¥ofpg] . 

#= cWoogsf] ljlw

cWoogsf] nflu n]vsx?n] ;lqmo jg Joa:yfkg, jg Aoj:yfkg ;DaGwL sfddf h:t} jg 
sfo{ of]hgf lgdf{0f tyf sfof{Gjogdf nfdf] ;do b]lv ;+nUg e} k|ToIf tyf k/f]If ?kdf b]v]sf], 
ef]u]sf], sfd u/]sf] cfwf/df k|fKt hfgsf/LnfO d'Vo cfwf/ agfOPsf] 5 . o; jfx]s ljleGg 
;dodf ePsf ldl6+u dfOGo"6; ;d]t cjnf]sg u/L ;dfj]z ul/Psf] 5 . jg sfo{ of]hgf jgfO 
;dofg's"n kl/dfh{g ug{ lnOPsf] k|lqmof, jg ;Da4{g sfo{ ;DaGwL jg pkef]Qmf, sd{rf/Lx?nfO{ 
lbOPsf] cg'lzIf0f k|lqmof tyf ljutdf u/]sf] sfo{d"ns cWoogsf] glthfnfO{ ;d]t ;dfj]z 
ul/Psf] 5 . o; cltl/Qm s]xL k|bz{gL Kn6x?sf] kl/0ffdnfO{ klg ljZn]if0fsf] cfwf/ agfOPsf] 
5 . To;}u/L ljleGg lsl;d / cj:yfsf ;fd'bflos tyf ;fem]bf/L jgx?sf] jg sfo{ of]hgfx?sf] 
5gf}6 u/L cWoog ul/g'sf ;fy} jg ;|f]t dfkg lgb]{lzsf, @)^! tyf Af}1flgs jg Aoj:yfkg 
sfo{lalw, @)&! sf] ;dLIff u/L jg Joa:yfkgsf j}1flgs tyf Jojxfl/s cfwf/ lnOPsf] 5 . 
o; jfx]s ljleGg pkef]Qmf / sd{rf/Lx?sf] egfO, dfldnf cWoog, k|sflzt tyf ck|sflzt n]v 
/rgf, /]s8{ cflbnfO ;d]t ;|f]tx?sf] ?kdf lnOPsf] 5 . 

$= lbuf] jg Aoj:yfkg ;DaGwL jt{dfg cj:yf

lbuf] jg Joj:yfkg ;DaGwL at{dfg cj:yf;Fu ;DalGwt lqmofsnfknfO{ ;jfn tyf ;+efjgfsf] 
?kdf c+lst ul/Psf] 5 jf hf]l8Psf] 5 To;}n] ;dLIff ubf{ ;du|df lgDg cj:yf /x]sf] b]lvG5 M 

•	 jgdf s]xL ;d"xåf/f sfF65fF6, uf]8d]n, emf8L ;kmfO{, PSNofpg], ktNofpg], l5dNg] h:tf 
;dfGo sfdx?  e}/x]sf] cj:yf 5 h;af6 jg k}bfjf/sf] cfk"lt{ jf cfjZostf k"/f e}/x]sf] 
5}g . ;du| jgsf] cj:yfdf ;'wf/ EfPsf] b]lvb}g .

•	 u}/sfi7 jg k}bfjf/ ;+sng e}/x]sf] 5 . o;sf] nflu ;FsnsnfO 1fg tyf ;Lksf] cefa 
b]lvG5 .

•	 jgaf6 cfjZos cfwf/e"t cfjZostf -bfp/f_ k"lt{ e}/x]sf] 5}g .

•	 jg Joj:yfkgsf ;DaGwdf km/s km/s a'emfO{ /x]sf] kfO{G5 . 

•	 xfn s]xL 7fFpdf a}1flgs jg Aoj:yfkgsf] z'?jft ePsf] 5 .

•	 cem} klg lbuf] jg Aoj:yfkgsf ;DaGwdf yf]/} dfq ;sf/fTds tyf w]/} gsf/fTds wf/0ff 
/x]sf] b]lvG5 .

•	 jgIf]qn] aflif{s ?kdf s]xL >dlbg /f]huf/L l;h{gf u/]sf]] 5 .

t/ xfn laleGg kIfx?df s]xL sdL sdhf]/L tyf gfsf/fTds wf/0ff /x], eP klg ;lqmo jg 
Joj:yfkg cufl8 j9]sf] 5 . s]xL xb;Dd oL s'/fx?nfO{ ;d]6]/ sfo{of]hgfdf ;dfj]z u/L jg 
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;Dj4{g sfo{x? ;++rfng u/]/ jgsf] cj:yfdf ;'wf/ x'Fb} hfg] / pkef]Qmfx?n] a9L eGbf a9L  jg 
k}bfjf/x? k|fKt ug{ ;Sg] cfzf knfPsf] 5 . 

%= lbuf] jg Aoj:yfkg ;DaGwL ;jfnx?

lbuf] jg Aoj:yfkg ;DaGwL s'/fnfO afwf k'Ug], k|lalwsf] k"0f{ ?kn] kfngf gx'g], lhDd]jf/ 
AolQmx?Aff6 ug'{ kg]{ sfd ;dodf gug]{, b]z tyf hgtfnfO a]kmfObf k'Ug] h:tf lqmofsnfkx?nfO{ 
;jfn cGtu{t /flvPsf] 5 .

%=! k|fljlws;Fu ;DalGwt ;jfnx?

;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{g, @)^! nfu" ePkl5 o;sf cK7\of/fx? s] s] eP < 

p2]Zo cg';f/ jg Joj:yfkg eO{ /x]sf] 5 ls 5}g < eGg] jf/] ;do ;dodf n]vfhf]vf x'g' kg]{ 

xf] . jg Joj:yfkg ug{ ;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{gsf sltko k|fjwfg jfwf tyf  

jg lgodfjnL;+u aflemg] ePsf]n] o;sf] kl/dfh{Gf ug{ @)^#, @)^^ / @)&! Dff ;/sf/L 

:t/af6} ePsf k|of;sf] ;fy} clVtof/ b'?kof]u cg';G+wfg cfof]un] klg dfu{bz{g kl/dfh{g ug{  

lgb]{zg lbPsf] ePklg xfn;Dd kl/dfh{g x'g ;s]sf] ePsf] 5}g / of] ;jfnsf] ?kdf sfod} /x]sf] 

5 .

;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{g, @)^! df ePsf sltko k|fjwfg :ki6 gePsf]n] jg 

sfo{of]hgf klg yl/ yl/sf aGg] u/]sf 5g\ . k|fljlws q"l6n] ubf{ jg Joj:yfkg ug{sf nflu 

pko'Qm sfo{of]hgf alg/x]sf 5}gg\ h;sf] kmn:j?k jg sd{rf/L jg Joj:yfkg ug]{ tkm{ pT;'s 

b]lvb}gg\ / jg Joj:yfkgsf] gfddf 9nfk8f ?vx? ;+sngdf dfq hf]8 lbPsf] b]lvG5 . t/ jg 

gLlt, P]g lgod / ;fd'bflos jgsf] k|df0fkqdf ;+nUg sfo{ of]hgf jdf]lhd jg Joj:yfkg u/L 

;b'kof]u ug{ ;fd'bflos jgsf] ?kdf ;'lDkPsf] 5 eGg] pNn]v ul/Psf] x'G5 . t/ klg lsg jg 

Joj:yfkg e}/x]sf] 5}g < o;sf] sf/0f jf afws eg]sf] jg ;|f]t ;j]{If0f dfu{bz{g, @)^! / o;sf] 

a'emfO{ g} xf] . pbfx/0fsf nflu s]xL k|fljlws ;jfnx? o; k|sf/ /x]sf 5g\ M

-s_  jg ;|f]t ;j]{If0f dfu{bz{g, @)^! cg';f/ jg ;|f]t ;j]{If0f ubf{ k|lt Kn6 ;dfGotof !% 

j6f ?v kg'{ kb{5 eGg] pNn]v ul/Psf] 5 h'g s'/f k|fljlws lx;fjn] ldNb}g lsgeg] 

k|lt Kn6 !% j6f ?v x'g' eg]sf] k|lt x]S6/ #)) j6f ?v x'g' xf], h'g ;+ej g} b]lvb}g .

-v_  jg lgodfjnL, @)%! / jg ;|f]t ;j]{If0f dfu{bz{g, @)^! cg';f/ ?vsf] u'0f:t/ 

d"Nof+sg ug]{ cfwf/df Ps?ktf 5}g . ?vsf] u'0f:t/ 5'6\ofpg] -juL{s/0f ug]{_ cfwf/x? 

km/s km/s ePsf]n] sf7, bfp/fsf] kl/df0f km/s km/s x'g hfG5 h'g tnsf] tflnsfjf6 

:ki6 x'G5 . 
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jg ;|f]t ;j]{If0f dfu{bz{g, @)^! cg';f/ jg lgodfjnL, @)%! cg';f/

Snf; ! M ;fdfGotof /fd|f] / ;f]emf] sf08 
ePsf]  ?v . o:tf] sf08 ePsf] 
?vjf6 ^ lkm6 nDjfO{sf tLg jf 
;f] eGbf a9L uf]lnof sf7 k|fKt 
x'g  
;S5 .

 Snf; @ M 7Ls}sf] sf08 ePsf] ?v . o:tf] 
?vjf6 ^ lkm6 nDafO{sf @ 
j6f;Dd uf]lnof sf7 k|fKt x'g 
;S5 .

 Snf; # M ;fdfGotof jfËf] l6Ëf] sf08 
ePsf] ?v . ;f]emf] sf08 eP 
klg wf]b|f] jf ufF7f–u'+7L ePsf]n] 
sf7sf] uf]lnof k|fKt ug{ g;lsg] 
/ ;a} bfp/f dfq x'g] ?v .

5ftLsf] prfO{df !! OGrL jf ;f] eGbf 
a9L Jof; ePsf ?vx?sf] lgDg jdf]lhd 
juL{s/0f ug'{  k5{ M– 

Snf; ! M xl/of], dg{ nfu]sf] jf d/]sf], 
v8f jf 9n]sf] 7f]; /fd|f] tgf 
ePsf] ?v h;df s'g} /f]u jf 
3fp rf]6n] aflx/jf6 bfuL 
gb]lvg] . 

Snf; @M xl/of], dg{ nfu]sf] jf d/]sf], 
v8f jf 9n]sf] ?v h:df 
wf]w/ jf cGo bfuLn] ubf{ k"/f 
cfotg gkfpg] t/ * O{GrL 
8fold6/;Dddf sDtLdf ^ 
lkm6 nfdf] @ j6f ;f]emf] d'8f 
jf !) lkm6 nfdf] Pp6f ;f]emf] 
d'8f ;Dd cfpg] .

 Snf; #M Snf; ! / @ df gkg]{ afFsL 
;a} ?v .

 Jfg sfo{of]hgf jgfpFbf s'g cfwf/ dfGg] jg ;|f]t ;j]{If0f dfu{bz{g, @)^! ls jg 
lgodfjnL, @)%! < oL b'j}sf] bf]>f] bhf{ -Snf; @_ sf] ?v 5'6\ofpg] cfwf/ km/s b]lvG5 
h;n] ubf{ sf7 / bfp/fsf] kl/df0f km/s x'G5 .  dfu{bz{g tyf lgodfjnLdf lsg km/s 
km/s < bf]>f] bhf{sf] ?v eGbf km/s ^ lkm6 uf]nfO{ / % lkm6sf] sf08 x'g] ?v s'g 
Snf; sf] x'g] xf] < t]>f] bhf{sf] ?vjf6 ;a} bfp/f dfq x'g] cfwf/ s] xf] <, s'g ;fO{h 
sf] bfp/f x'g] xf] < 

-u_ jgsf] cj:yf lgwf{/0f / jflif{s j[l4 tyf jflif{s :jLsfo{ s6fgsf] cfwf/ 

 jgsf] df}Hbft / k'g¿Tkfbgsf] cfwf/df jgsf] cj:yf lgwf{/0f ubf{ jgsf] hDdf 
df}Hbftsf] /]Gh w}/] b]lvG5 h;jf6 jgsf] jf:tljs j[l4 yfxf x'Fb}g . hDdf df}Hbftsf] 
jflif{s j[l4 b/sf] cg'dfg, jg ;|f]t ;e]{If0f dfu{ bz{g, @)^! cg';f/ jgsf] k|hflt Pj+ 
cj:yf cg';f/ lx;fa ub{f @)) 3g dL6/ -3=dL=_j[l4 df}Hbft /x]sf] /fd|f] cj:yfsf] 
l9nf] j9g] jgdf # k|ltzt aflif{s j[l4 b/ x'G5 h;jf6 aflif{s j[l4sf] &% k|ltzt 
:jLsfo{ s6fg AAC cg';f/ $=% 3=dL= x'g hfG5 hals MAI df cfwfl/t AAC 
sf] lx;fa ubf{, @)) 3= dL= df}Hbft ;+lrlt /x]sf] ;fnsf] jgdf *) aif{sf] s6fg 
rqm tyf MAI sf] &% k|ltzt :jLsfo{ s6fg cg';f/ k|lt x]S6/ !=* 3=dL+= dfq x'g 
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cfpF5 . o; cg';f/ k|lt x]S6/ !=* 3=dL= sf] ;§f $=% 3=dL=s6fg x'g hfG5 / oxL 
cg';f/ sf6\of] eg] jgdf s] c;/   k5{ < csf]{ s'/f t/fO{sf] Mature / Over mature 
forest h;sf] hDDff df}Hbft @)) 3=dL= jf  ;f] eGbf j9L ePsf] jgdf jflif{s j[l4 b/ 
# k|ltzt x'G5 eGg' k|fljlws lx;fjn] sltsf] plrt x'G5 < olb o;nfO{ ;lx dfGg] xf] 
eg] j'9f], l5lKkPsf] ?vn] j9L sfj{g ;f]:b5 eGg] s'/f ;fljt x'g hfG5 h'g ls ;+ej  
x'b}g .

;+sng ug{ ;lsg] jg k}bfjf/ -sf7 / bfp/f_ sf] kl/df0f lgsfNg] tl/sf klg :ki6 
5}g . ¿v / kf]nsf] j[l4 df}Hbftjf6 sf7, bfp/fsf]  kl/df0f lx;fa ubf{,  jg ;|f]t 
;e]{If0f dfu{bz{g, @)^! cg›;f/ t]>f] bhf{sf] ?vjf6 bfp/f dfq lg:sg] u/L sfo{ 
of]hgfdf pNn]v ul/G5 hjls t]>f] bhf{sf] ?vjf6 sf7 klg lgl:sG5 h;n] ubf{ sfo{ 
of]hgfdf n]v] eGbf j9L sf7 sf6]sf] b]lvG5 . o;sf] kl/0ffd s] xf]nf < o;} u/L kf]nsf] 
klg stem volume / AAC lgsfnL ;f] a/fa/ kf]n sf6\g] k|fjwfg 5 . o;af6 s;/L 
jgsf] Joj:yfkg tyf thinning ug{ ;lsG5 <

-3_ sf7, bfp/fsf] kl/df0f olsg s] sf] cfwf/df < sf08 cfotg ls ?v cfotgsf] 
cfwf/df <

clxn];Dd jg sfo{ of]hgfdf sf08 cfotgsf] cfwf/df ug]{ ul/G5 t/ ?v sf6\bf 
?vsf] cfotg lg:sG5 h'gls sDtLdf #) k|ltzt sf08 cfotg j9L x'G5 . o;/L jg 
sfo{ of]hgfdf pNn]lvt AAC eGbf j9L kl/df0f sf7, bfp/f sf6\of] eg] s] x'G5 < of] 
g} clgoldttfsf] cfwf/ x'g hfG5 <

jg sfo{ of]hgfdf s6fg kl/df0f j9L x'g] csf]{ cfwf/

bfp/fsf] kl/efiff jg lgodfjnL cg';f/ nDjfO{ @ lkm / uf]nfO{ !=% lkm6 eGbf sd . 
u|]l8ª lgod cg';f/ l; u|]8 sf7 eg]sf] nDjfO{  / uf]nfO{ @=% lkm6 eGbf j9L . s] o; 
lx;fjn] klg t]>f] bhf{sf] ?vjf6 sf7 lgl:sb}g < csf]{ s'/f jg lgodfjnL / u|]l8ª 
gd{;sf] leGgtf d'8fsf]  nDafO @ b]lv @=% lkm6 / uf]=!=% b]lv @=% lkm6sf] 6'qmf s] 
x'g] < sf7 ls bfp/f <

jg sfo{ of]hgfdf pNn]lvt kl/df0f eGbf s6fg j9L x'g] sf/0fdf ?vsf] u'0f:t/ 
-Snf;_ lgwf{/0f cfwf/ l7s gx'g], sf08sf] cfotgsf] cfwf/df dfq sf7, bfp/fsf] 
kl/df0f olsg ug]{ kl/kf6L / bfp/fsf] kl/efiff d'Vo /x]sf] 5 .

oL ljleGg lsl;dsf q"l6n] ubf{ sfo{ of]hgfdf pNn]v ePsf] eGbf s6fg kl/df0f a9L 
b]lvG5 . 

lhNnf :t/df oL ;d:ofaf6 jRg jg sfo{ of]hgfdf /flvPsf] k|fjwfg 

jg ;|f]t ;j]{If0f dfu{bz{g, @)^! cg';f/ ;j]{If0f u/] klg jflif{s s6fg lgoGq0f ug{ 
jflif{s j[l4 ! k|ltzt dfgL o;sf] @% k|ltzt dfq jflif{s :jLsfo{ s6fg sfod u/L 
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sf7, bfp/fsf] kl/df0f jg sfo{ of]hgfdf pNn]v ug]{ rng 5 t/ of] t j9L s6fg x'G5 
ls eGg] lgoGq0f ug{ nfO{ dfq xf] . o;jf6 cGo q"l6x? ;lRrb}gg\ .

-ª_  j}1flgs jg Aoj:yfkg sfo{ ljlwdf b]lvPsf] ;jfn

j}1flgs jg Aoj:yfkg sfo{ljlw @)&!, df klg sDkf6{d]G6 ljefhg (Division of Block 
into Compartments) df sdL sdhf]/L b]lvG5 h:t}, o;df pNn]v ul/Psf] 5, cj:yf x]/L 
@)) b]lv $)) x]S6/ If]qkmnsf] sDkf6{d]G6 lgdf{0f ug'{ pko'Qm x'G5 . tNnf] c+s b'O{ ;o 
x]S6/ g} lsg < s] o; eGbf sd If]qkmnsf] jgdf j}1flgs jg Aoj:yfkg ug{ ldNb}g < 
o;n] j}1flgs jg Joj:yfkgnfO{ lg?T;flxt u/]sf] a'lemG5 . 

To:t} ;a–sDkf6{d]G6 laefhg (Division of compartment into sub-compartments) 
;]Nkm sG6]G8 cjwf/0ff cg';f/ Aoj:yfkg ug]{ ePdf x/]s sDkf6{d]G6nfO{ Periodic 
block/Annual coupe/Felling area sf] ;+Vof a/fa/sf] ;+Vofdf ;a–sDkf6{d]G6x? agfpg' 
k5{ . ;a–sDkf6{d]G6sf] If]qkmn @%–%) x]S6/ sfod /fVg' plrt x'G5 . lsg @% x]S6/ 
eGbf sd ;a–sDkf6{d]G6 x'g] jg j}1flgs Aoj:yfkgsf] nflu pko'Qm x'b}g < j}1flgs jg 
Joj:yfkgsf] a'emfOnfO{ ;+s'lrt / lglZrt If]qkmn tf]Sbf jg Joj:yfkg ug{jf6 j+lrt 
ug]{ dg;fo xf] h:tf] b]lvG5 .

-r_  a}1flgs jg Aoj:yfkg ubf{ aflif{s?kdf pTkfbg x'g] sf7 bfp/fsf] kl/df0f lgwf{/0f

j}1flgs jg Aoj:yfkg sfo{lalwdf, laQLo÷cfly{s laZn]if0fsf] nflu cfjZos kg]{ 
ePsf]n] OlG8s]l6e ?kdf ePklg aflif{s ?kdf pTkfbg x'g] sf7 bfp/fsf] kl/df0f 
lgsfNg' cfjZos kb{5 . aflif{s ?kdf pTkfbg x'g] sf7 bfp/fsf] kl/df0f cg'dfg ug{sf] 
nflu XofGhlnssf] ;"q k|of]u ug{ pko'Qm x'g] pNn]v ePsf] 5 . h'g o; k|sf/ 5 .

   Y = V/R + i/2

Y = aflif{s ?kdf pTkfbg x'g] kl/df0f

V = s'n df}Hbft cfotg -jg ;|f]t ;j]{If0faf6 lgsflnPsf] ?v / kf]nsf] s'n cfotg_

R = afnL rqm

i = aflif{s a[l4 kl/df0f

dflysf] ;"qdf a[l4sf] efu -i/2) x6fpg klg ;lsG5 . s] ;"qjf6 s'g} value x6fpg ldN5 <  
olb  I sf] value x6fP/ aflif{s ?kdf k|fKt x'g] kl/df0f Go"gtd eP/ jf:tljs s6fg 
w]/} j9L ePdf s] x'g] < of] ;fd'bflos jgsf] jg ;|f]t dfu{bz{gsf] j[l4 b/ / AAC ;+u 
d]n vfb}g . jg ;|f]t dfkgsf] 8f6f / jg ;Dj4{g k|0ffnL cg';f/ l;kmfl/zjf6 pTkfbg 
x'g] jg k}bfjf/sf] kl/df0fsf] cfwf/df ubf{ a]]; x'G5 .

-5_  jg ;Dj4{g k|0ffnL lgwf{/0f / jflif{s s6fg

jgsf] cj:yf, Aoj:yfkgsf] p2]Zo / cGo s'/fx? h:t} e"–jgfj6, e"–Ifosf] 
;+j]bgzLntf cflb ;d]t ljrf/ u/L ;+/If0f, pTkfbg tyf olGqsLs/0f s]nfO{ hf]8 lbg] 
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xf] ;f]sf] cfwf/df pko'Qm jg ;+j4{g k|0ffnL 5gf}6 ug'{ kb{5 . s6fgsf] ltj|tf (Felling 
intensity_, s6fgsf] dfqf (Magnitude of felling), s6fg :j?k -Felling pattern) / 
k'g?Tkfbg ljlw -Mode of regeneration) n] jg ;Da4{g k|0ffnLsf] lgwf{/0f ub{5 . t/ 

a}1flgs jg Aoj:yfkg sfo{lalw, @)&! Dff ;fdfGotof s6fgsf] dfqf kxf8sf] xsdf 

a9Ldf @ x]S6/ tyf t/fO{sf] xsdf a9Ldf % x]S6/ eGbf a9L x'g' x'b}g eGg] pNn]v 5 . 

5gf}6 s6fg u¥of] eg] s] ug]{ < % x]S6/sf] cfwf/ s] xf] < % x]S6/ eGbf a9L If]qdf 

s6fg ePdf s] x'G5 < of] xb -% x]S6/_ jg ;Dj4{g k|0ffnLsf] cjwf/0ff;+u d]n vfb}g 

lsg eg] ;]N6/p8 k|0ffnL d} pTkfbgzLn ;+lrltsf] &) b]lv () k|ltzt s6fg ug{ 

;lsg] eGg] sfo{lalwdfdf g} pNn]v 5 .

-h_  aflif{s ?kdf s6fg ug]{ ?vx?sf] ;+Vof lgwf{/0f / klxrfg

a}1flgs jg Aoj:yfkg cGt/ut pkh -ON8_ s6fg ubf{ ?vsf] ;+Vofsf] cfwf/df 

dfq ug]{ hals ;lhnf]sf] nflu If]qkmn jf cfotgsf] cfwf/df ON8 lgWff{/0f ubf{ /fd|f] 

x'G5 . ?v ;+Vofsf] cfwf/df jflif{s s6fg ubf{ ;}4flGts  / Aojxfl/s ?kn] pko'Qm 

gx'g] b]lvG5 . To;}u/L a}1flgs jg Aoj:yfkg sfo{lalw, @)&! d} thinning ug]{ pole 
;fOhsf] ?vdf klg stem mapping ug'{ kg]{ Aoj:yf u/]sf] 5 o;sf] pko'Qmtf s] 5 < 

o;}u/L kf]n lylgª ubf{ *))–!@)) k|lt x]S6/ /fVg] eGg] pNn]v 5 h'g ls 56gLsf] 

cjwf/0ff eGbf km/s xf] . o;}nfO{ cfwf/dfgL sfo{ of]hgf tof/ ul/Psf] 5 t/ jg 

;Dj4{g ubf{ k|lt x] kf]n *)) klg g ePsf]n] sfo{ of]hgf sfof{Gjog ug{ cK7\of/f] 

ePsf] 5 .

-em_ jg Joj:yfkg ug{ AAC df cfwfl/t jg sfo{ of]hgf tof/L

xfdLn] agfPsf] jg sfo{ of]hgf jg ;Da4{g k4ltdf cfwfl/t x'g'eGbf jflif{s :jLsfo{ 

s6fg sf] cfwf/df ug]{ ul/G5 . t/ ?v s6fg s'g} g s'g} jg ;Da4{g k4ltdf cfwfl/t 

x'G5 . clxn]sf] sfo{ of]hgf cg';f/ sfd ubf{ klg jgsf] :jf:Yodf ;'wf/ x'Gf ;s]sf] 

5}g . oL x'g'sf] sf/0f sGh/e]l6e km]lnª g} /x]sf] b]lvG5 o;sf] kl/0ffd k"/} jgdf 

5gf}6 s6fg geP/ 5fgL 5fgL ?v sf6g] k|a[lQ km:6fPsf] 5 o;/L jgsf] :jf:Yo /fd|f] 

x'g'sf] ;f6f] g/fd|f] e}/x]sf] b]lvG5 .

-`_ jg Joj:yfkg ug{ jflif{s :jLsfo{ s6fgsf] cjwf/0ff / Jojxf/

jg Joj:yfkgnfO{ s;/L a'‰g] < clxn] ;Dd k|fljlws / ck|fljlws ;j}n] jg ;+/If0fnfO{ 

g} jg Joj:yfkg eGg] u/]sf] a'lemG5 . jg lj1fgsf cg';f/ jg Joj:yfkgn] jg 

;+/If0f, ;Djw{g / pkof]u ;d]tnfO{ hgfpF5 . jg Joj:yfkgsf] dxTjk"0f{ kIf jg 

;+/If0f ;lxt jg ;Djw{g sfo{x? (Tending operation) / Jfg ;Dj4{g k|0ffnL xf] h;n] 

k'g?Tkfbg -jgrqm_ sf] ;'lglZrttf ub{5 . 
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%=@ sfg'gL Pj+ gLlt;Fu ;DalGwt ;jfnx? 

;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{g, @)^! n] vf; u/]/ ljleGg cj:yfsf] jgnfO{ s;/L 
Joj:yfkg ug]{ eGg] hfgsf/L tyf pkfo jf/] w]/} sd ljsNkx? k|bfg u/]sf] 5 . tYofÍ ljZn]if0f 
s} cfwf/df dfq ljleGg cj:yfsf] jgsf] lbuf] Joj:yfkg x'g sl7g x'G5 lsgeg] tYofÍn] dfq 
jgsf] cj:yfsf] jf/]df k"0f{ hfgsf/L lb+b}g . xfnsf] kl/k|]Ifdf jg sfo{ of]hgf tof/ ubf{ sltko 
cj:yfsf] jgdf l;kmfl/; ul/Psf] jg ;Dj4{g sfo{ pko'Qm b]lvPsf] 5}g .

jg lgodfjnL, @)%! n] jg x:tfGt/0f ubf{ jg sfo{ of]hgf lgdf{0f ug]{ k|fjwfg /fv]sf] 5 hjls 
sfo{ of]hgfdf pNn]v ePsf] Joa:yfkg pkrf/ ;+ls0f{ (Very conservative) 5 ->]i7 / cdfTo, 
@))), cfrfo{, @))#, sF8]n / sg]n, @))$_ . jg P]g, @)$( n] ;fd'bflos jgsf] Joa:yfkg 
/ ;b'kof]u pkef]Qmf cfkm}n] lgdf{0f u/]sf] sfo{ of]hgf cg'?k ug]{ Joa:yf ePtfklg clwsf+z 
;d"xx?n] ;+/If0f u/]sf 5g\ eg] yf]/}n] dfq Joa:yfkg klg u/]sf 5g\ -a|fgL / ofbj, !((*_ . 
clwsf+z sfo{ of]hgfx?df jg k}bfjf/ ;+sng ug]{ n]v]sf] x'G5 t/ s'g ;Da4{g k|0ffnL ckgfpg] 
n]lvPsf] x'b}g . Jns cg';f/ s6fg ul/g] 5 dfq pNn]v eP klg k|ofKt k|fljlws ;xof]usf] 
cefjdf jg ;Da4{gsf sfo{ x'g ;ls/x]sf] 5}g . jg gLlt ;sf/fTds /x]klg jg lgodfjnL tyf 
lgb]{lzsfdf ePsf k|fjwfgx? klg s]lx xb;Dd ;lqmo jg Joj:yfkgsf] jfws /x]sf] b]lvG5 .

jg dGqfno, jg ljefu, / clVtof/ b'?kof]u cg';Gwfg cfof]usf] lgb]{zg klg jg Joj:yfkgsf] 
jfws jg]sf] 5 h:tf] ls M

	;fd'bflos jgsf] jflif{s s'k agfO{ ;f] cg';f/ lqmofsnfk to ug]{ . s] of] ;j} ;fd'bflos 
jgdf ;+ej 5 < $) x]S6/ eGbf sd If]qkmn ePsf ;fd'bflos jgx?df jflif{s s'k 
pko'Qm x'b}g ls < 

	l9nf] j9g] k|hflt (Hardwood) sf] AAC to ubf{ cf}ift jflif{s j[l4 k|lt x]S6/ !=% b]lv 
@ 3=dL= eGbf j9L gx'g] u/L sfod ug]{ . o;sf] cy{ s] xf] < of] kl/df0f to ug]{ cfwf/ 
s] xf] < 

	h'g ljlwjf6 AAC u0fgf ul/Psf] xf], ;f]xL ljlw sf7 bfp/f ;+sng ubf{ cjnDjg ug]{ 
Joj:yf ldnfpg] . o;sf] cf;o s] xf]nf < AAC u0fgf ug]{ ljlw s] xf] < ?vsf] 8fodL6/ 
/ pFrfO gfk]/ sf08 cfotg lgsflnG5 / o;}sf] sf7 / bfp/f lx;fj ul/G5 . t/ ?v 
sf6\bf lg:sg] cfotg ?vsf] cfotg xf] . of] tree volume jg sfo{ of]hgfdf pNn]v 
u/]sf] x'b}g . o; cj:yfdf jg sfo{of]hgf eGbf j9L sfl6Psf] 7xb}{g < clg of] lgb]{zgsf] 
cy{ s] xf] < 

o; jfx]s ;do ;dodf xl/of] ?v g sf6\g] h:tf kl/kq tyf unt Goflos JofVofaf6 
jgsdL{ g} bf]ifL 7xl/g'n] jg sd{rf/Lx? jg Joj:yfkg k|lt pT;'s /x]sf] b]lvb}g . jg 
ljsf; ug{ b]zdf jg gLlt, u'? of]hgf, lhNnfsf] k+rjifL{o of]hgf jg]sf] 5 t/ of] 
xflQsf] b]vfpg] bf+t h:t} ePsf] 5 lsgeg] o;nfO{ Jojxf/;+u hf]l8Psf] 5}g, h;n] ubf{ 
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jg Joj:yfkg e} b]z / hgtfn] kmfO{bf kfPsf] ;"rs b]lvb}g . k/Dk/fut tl/sfaf6} jg 
;+/If0f eO{ jg Joj:yfkg e}xfN5 eGg] a'emfO{ hgdfg;, /fhgLlts, jg ;DaGwL sfd 
ug]{ lgsfox? tyf cGo ;xof]uL lgsfosf] klg /x]sf] x'Fbf jg Joj:yfkgn] k|fyldstf 
kfPsf] 5}g .

%=# /fhg}lts tyf k|zf;lgs If]q;Fu ;DalGwt ;jfnx?

gful/s ;dfh / ;/f]sf/jfnfx?, jg Joj:yfkg k|lt ;r]t gx'g' / jg ;Djw{g u/]/ jg Jojl:yt 

x'G5 eGg] cg'ejsf] sdLn] ubf{ klg jgIf]q /fhg}lts / ;+rf/ dfWodsf] ;jfn ag]sf]n] jg 

Joj:yfksx?n] lsg of] emGem6 lng] < eg]/ Joj:yfkg ug{ grfxg' 7"nf] ;jfnsf] ?kdf b]vf 

k/]sf] 5 . xl/of] ?v sf6\bf k|fljlws b[li6n] gx]/L /fhg}lts tyf k|zf;lgs b[li6n] x]l/G5 / 

ljleGg lsl;dsf] cf/f]k nufOG5 h;af6 k|flalwsx?n] kfOnf cufl8 ;fg'{sf] ;f6f] k5fl8 ;f/]sf] 

b]lvG5 . jg ;|f]t Joj:yfkg u/L cfly{s pkfh{g ug]{ /fhgLlts ;f]r gx'g' / jgdf /fhgLlts 

x:tIf]k, s/, rGbf, cltqmd0f / ef]6sf] nflu jg ck/fw lj?4 sfo{jfxL gug{ bjfj lbg] kl/kf6Ln] 

/fhg}lts g]t[Tj tyf /fi6«;]jsx? klg /fli6«o lxt eGbf JolQmut lxtdf s]lGb|t x'g' klg jg 

Joj:yfkg x'g g;Sg'sf] sf/s tTj dflgG5 . jgIf]q /fhg}lts tyf k|zf;lgs kIfjf6 k|efljt 

ePsf]n] ljleGg lsl;dsf ljs[lt tyf ;d:of pTkGg eO{/xgfn] sltko jg k|fljlwsn] /fd|f] sfd 

ug{ rfx] klg k|fljlws lx;fjn] sfd ug{ ;ls/x]sf] cj:yf b]lvb}g .

%=$ ;fdflhs If]q;Fu ;DalGwt ;jfnx? 

ufFp3/sf] a'9fkfsfx?n] klg slxn] sfFxL jg Aoj:yfkgsf] sfo{df afws ag]sf] b]lvPsf] 5 . 

n]vsx?n] :jod lkmN8df pkl:yt eP/ jg Aoj:yfkg ug]{ u/fpg] sfd ubf{, ufFp3/sf] 

a'9fkfsfx?n] ;]G6Ld]G6n s'/f AoQm u/L c?nfO klg e8sfPsf] b]lvPsf] 5 . Jfgdf 6]lG8u 

ck|]zgsf] sfd u/fpg nfUbf, of] jgnfO{ 5f]/f 5f]/L eGbf a9L dfof u/L xfdLn] x'sf{Psf] xf], o;df 

ePsf] ?v a'6fnfO{ sf6g] < eGg] h:tf s'/fn] klg afwf k'u]sf] b]lvG5 .

%=% cfly{s If]q;Fu ;DaLGwt ;jfnx?

Jfg k}bfjf/ ;+sngjf6 /fli6«o :t/df cf=a=@)^%÷^^ df ?= %( s/f]8 @! nfv /fh:j ;+sng 

ePsf] b]lvG5 -xfd|f] jg, jg ljefu @)^&_, hj ls t/fO{sf] jgsf] j}1flgs Joj:yfkg gu/]/ 
jflif{s ?kdf ?= %#() k|lt x]S6/sf b/n] sl/j @=& c/j 3f6f e} /x]sf] 5 -lxn, !(((_ . t/fO{sf] 

jg t:s/L, clgoldttfsf] df/df k/L Jofks ljgfz e} o;jf6 em08} $@ c/j ?k}of j/fj/sf] 

gf]S;fgL e} /x]sf] 5 -jGhf8] / cf]emf, @)^^_ / o;sf] ;fy} jg Joj:yfkgsf] cefjdf jgjf6 x'g] 

cGo kmfO{bf /f]huf/L, cfocfh{g u'Dg] / jgsf] cj:yf klg gfh's x'b} uPsf] 5 .
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%=^ cGo ;jfnx? 

;/sf/åf/f Jojl:yt jgsf] a}1flgs Joj:yfkgsf] cefjdf jg ;Dkbfsf] lbg k|lt lbg x|f; x'Fb} 
uPsf] kfO{G5 / o;sf] c;/n] ubf{ ;fd'bflos jg klg ;+/If0fd'vL jGb} uPsf] 5 . g]kfndf p2]Zo 
cg'?k jg Joj:yfkg gx'g'df tnsf sf/0fx? b]lvPsf 5g\ M

•	 /fli6«o:t/df of]hgf th'{df eP klg jg Joj:yfkg of]hgf th'{df eO{ /x]sf] 5}g . 

•	 lhNnf:t/df j}1flgs jg Joj:yfkg ug{ jh]6 k7fP klg lhNnfdf cg's'n jftfj/0f 
jg]sf] b]lvb}g / ;/f]sf/jfnfx?sf] k'/fg} ;f]rn] ubf{ sd{rf/L klg 9nfk8f g} ;+sng ug{ 
rfxG5g\ h;n] ubf{ of]hgf sfof{Gjog ePsf] b]lvb}g .

•	 jg k|fljlwsx?nfO{ jgsf] j:t'l:ylt yfxf gx'g', h:tf] ls s;/L k|fs[lts ?kn] jg 
kl/jt{g -Ecologically forest cover change) e}/x]sf 5 ;f] jf/]df cgle1 x'g'n] klg jg 
Aoj:yfkg k|lt ;+j]bgzLn gePsf] b]lvG5 . 

•	 j}1flgs ?kn] jgsf] Joj:yfkg ug{ ;lsG5 eGg]df jg sd{rf/Ldf cfTdljZjf; / 
tYofFs / cg'ej sf] sdL x'g' .

•	 jg lgsfosf] ljleGg txdf ljZjf;sf] sdLn] ubf{ sltko lhNnfn] k|ljlws sfd ug{ 
rfx] klg dflyNnf] lgsfojf6 ;xof]u gkfpg' .

•	 jg k|fljlwsx? k|fljlws sfd eGbf k|zf;lgs sfo{df jl9 Jo:t x'g' .

•	 jg dGqfno tyf ljefun] ;/sf/nfO{ jg Joj:yfkgsf] cfjZostf jf/] dx;'; u/fpg 
g;Sg' . 

•	 ;fd'bflos jg x:tfGt/0f ul/ lbPdf Joj:yfkg ug]{ lhDdf ;d"xsf] x'G5 h] ;'s} u/f]; 
egL k+l5g] k|j[lt /xg' . 

•	 j}w / cj}w ?kdf sf6]sf ?v jg sfof{nodf hDdf eO{ ;b'kof]u geP/ aiff}+ b]lv 
s'lx/x]sf] b]Vg kfO{G5 of] klg jg ;|f]t Joj:yfkg ug{ g;s]sf] ;"rs  xf] .

•	 Jfg sd{rf/Lsf] lj:t[t sfo{ ljj/0f gePsf]n] jg x]g]{ sfd u/] hflu/ k'/f x'g] kl/kf6L / 
cg'udg tyf d"NofÍg ug]{ kl/kf6L gePsfn] sfd ug'{ eGbf xflsd v'lz kfg]{ kl/kf6Lsf] 
ljsf; ePsf] .

•	 jg lj1fgsf] ;}4flGTfs 1fgnfO{ Jofjxfl/s 1fg / lzkdf kl/jt{g ug{  g;Sg' . 
ljb]zL lzIff rfxg] t/ nfu" ug{ grfxg] . wgL ;|f]tsf] ul/j Joj:yfks ePsf]n] jgsf] 
Joj:yfkg x'g g;s]sf] .

•	 pRr cf]xbfsf jg k|fljlwsx? jg k|j]z gug'{ / jgsf] ultljwL;+u 6fl9g' / hfGg] OR5f 
gx'g' kmn:j?k 1fg / l;k update gx'g' h:n] ubf{ klg jg Joj:yfkg ug'{ kb{5 eGg] 
bfloTj jf]w gx'g' .
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^= lbuf] jg Aoj:yfkg ;DaGwL ;+efjgfx? 

lbuf] jg Aoj:yfkg ;DaGwL ;+efjgfx? cyfx /x]sf] b]lvG5 t/ ;+efjgf÷cj;/sf] klxrfg tyf 
sfof{Gjog oy]i6 dfqfdf ePsf] b]lvb}g . xfn Aojxf/af6 k|dfl0ft geP klg ;}4flGts ?kdf lgDg 
;+efjgf /x]sf] b]lvG5 . Aojxfl/s b[li6sf]0faf6 ?v la?jf Pj+ h8La'6L÷u}x|sfi7 ag k}bfaf/sf] 
v]tL ug{ ;lsG5 h'g jftfj/0fLo, ;dflhs tyf cfly{s ?kn] g} kmfObfsf/L b]lvG5 .

;lqmo ag Aoj:yfkg u/L lgDg kmfObf lng ;lsG5 M

•	 jgsf] pTkfbsTj a9fpg ;lsG5 .

•	 jg If]qaf6 yk cfDbfgL Pj /f]huf/Lsf] l;h{gf ug{ ;lsG5 . 

•	 hnjfo' kl/at{gsf] c;/nfO cg's"ng, Go"gLs/0f jf sd ug{ ;lsG5 . 

•	 h}ljs lalawtf sf] k|a¢{g ug{ ;lsG5 .

•	 k|fs[lts k'g?TkfbgnfO{ a9fpg ;lsG5 . 

•	 jg k}bfaf/sf] ;xh cfk"lt{ ug{ ;lsG5 .

•	 jgIf]qdf ;'zf;g sfod ug{ ;lsG5 . 

cfly{s, /fh:j Pj+ /f]huf/L ;DalGw ;+efjgfx? 

;lqmo jg Joa:yfkgaf6 /.]huf/Lsf] ;[hgf Pj+ a[l4 ePsf] 5  

jg ;+/If0f, ;Da4{g Pj+ ;b'kof]uaf6 /f]huf/L l;h{gf ePsf] 5 
/ ljutsf] t'ngfdf o;df a[l4 ;d]t ePsf] kfOG5 . ;d"xx?n] 
tnjL jg x]/fn' /fv]sf 5g\ eg] jg ;Da4{g sfo{af6 /f]huf/L 
a[l4 ;d]t ePsf] 5 . ;fd'bflos jg pkef]Qmf ;d"xx?n] 
cfˆgf] cfDbfgLsf] @% k|ltzt /sd jg Joa:yfkg sfo{df 
nufgL ug{‘sf] ;fy} #% k|ltzt /sd ul/j pkef]Qmfx?sf] 
cfo cfh{g sfo{df kl/rfng u/L /f]huf/L l;h{gf u/]sf] 
pbfx/0fx? w]/} 5g\ . o:sf] ;fy} jg k}bfjf/ ;+sng u/L glhssf] ahf/df laqmL u/L cfDbfgL ug]{ 
sfo{sf] klg z'?jft ePsf] 5 .

o;sf s]xL pbfx/0fx? 

t/fOsf] jg Hofb} pTkfbgzLn ePsf] sf/0fn] /fd|f];+u 
Joj:yfkg ug]{ xf] eg] jflif{s %) c/j ?k}of eGbf j9Lsf] 
kmfO{bf lng ;lsG5  -jGhf8] / cf]emf, @)^^_ . o;}u/L 
t/fOsf] pTkfbgzLn jgsf] Joj:yfkg u/L sf7, bfp/f laqmL 
u/]df jflif{s ?kdf sl/j !# c/j ?k}of cfl{y{s pkfh{g ug{ 
;lsG5 -;fx / l;Ub]n ;lxt, @))$_ . 

lrqM !M of]hgfj4 ?v s6fg

lrq @M l6ssf] uf]lnof
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o:tf] ;+efjgf ePsf] jgnfO{ ;/sf/n] lsg Joj:yfkg ug{ ult lng ;s]sf] 5}g < clxn] sfj{g 
Jofkf/sf] s'/f lgs} rrf{df 5 t/ s] jg Joj:yfkg ljgf sfj{g Jofkf/ ;Dej 5 t < jfo'd08nLo 
sfj{g zf];g ug{] ult j9fpg tyf pT;h{g sd ug{ klg jgsf] Joj:yfkg g} ug'{ kb{5 . 
jfo'd08ndf sfj{gsf] dfqf ;+t'ng ug{ sfj{g Joj:yfkg /0fgLlt rflxG5 h'gls lglZrt ?kdf 
jgsf] lbuf] Joj:yfkg;+u ;DalGwt 5 . 

o;} ;+be{df @)^% ;fndf ?kGb]xL lhNnfsf] lrlnof 
uf=lj=;=l:yt jfpGgsf]6L ;fd'bflos jg !%$=&% x]= l6s 
/ l;;f}sf] jgdf sfo{d"ns cg';Gwfg yflnof] . pQm jg 
j[Iff/f]k0f ePsf]n] sfo{ ;+rfng ;dodf $! jif{ ePsf] 
lyof] t/ ;f] ;do ;Dddf jg ;+/If0f jfx]s k|fljlws 
lx;fjn] s'g} jg ;Djw{g / ck/]zg ePsf] lyPg . 
jflif{s?kdf ;'Vvf,8nf k8f eg] ;+sng ul//x]sf lyP . 
@)^% kmfu'gdf l6s Kn6sf] % x]S6/df /x]sf !,^)) j6f 
?v dWo] ;]N6/p8 s6fg k|0ffnL cGtu{t dfp ?v /fvL 
l5lKkPsf], jf+uf] / j9g g;s]sf] u/L !!&@ j6f -&# k|ltzt_ ?v s6fg ubf{ !),#)) So"= lkm6 
sf7 / @% r§f bfp/f lgl:sof] . clxn]sf] k|rng / jg ;|f]t ;j]{If0f dfu{bz{g cg';f/ AAC 
cGt/ut ())  So"= lkm6 sf7 bfp/f sf6\g' kYof]{ t/ o;jf6 jgsf] cj:yfdf ;'wf/ x'g] lyPg, 
To;}n] jgdf AAC eGbf j9L ?vx? sf6\g] lg0f{o eof] . sfl6Psf sf7 pkef]Qmf leq ;x'lnot 
b/, cf}ift ?=#^&=) k|lt So"= km'6df laqmL ljt/0f ubf{ sf7 / bfp/fjf6 hDdf ?=#^,&(,^#@=)) 
cfDbfgL eof] . ?v s6fg, 6'g 6'qmf / 9'jfgL ubf{ ?=%,)!,^$^=)) vr{ ePsf] lyof] . o; lx;fjn] 
?=#!,&&,(*^=)) v'b cfDbfgL ePsf] b]lvG5 . o; sfo{df s]xL pkef]Qmfx?n] !%)) >dlbg 
j/fj/sf] /f]huf/L klg kfP eg] !(&% 3/w'/Ln] sf7 / bfp/f kfP -ofbj / cGo, @)!!_ . 

&= ;'emfjx?

•	 olb j}1flgs jg Joj:yfkg b|'t ultdf ug]{ p4]Zo xf] eg] o;df b]lvPsf] cGof]n 

x6fpg'sf] ;fy}, k|fljlws jLr ;dfg a'emfO{, nIo pGd'v, / o;sf] k|ljlwnfO{ ;/nLs/0f 

ug'{ kb{5 . 

•	 jg Joj:yfkg ;DaGwL k|fljlws ljifo tyf k|ljlw jf/] Jofks 5nkmn tyf cg'ej 

cfbfgk|bfg x'g' kb{5 .

•	 jg ;|f]t ;j]{If0f dfu{bz{g cg';f/ jg]sf sfo{of]hgf sfof{Gjog ubf{ Joj:yfkgsf] 

b[li6sf]0fn] w]/} ljifodf cGof}n b]lvPsf] x'gfn] cg'ej tyf Jojxfl/s kIfnfO{ ljrf/ u/L 

jg lgod, u|]l8+u gd{; tyf jg ;|f]t ;j]{If0f dfu{bz{g, sfo{ljlwdf ;'wf/ tyf kl/dfh{g 

x'g'kb{5 .

lrq #M s6fg kl5 k'g?Tkfbg
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*= pk;+xf/ 

of] cfn]v tof/ ug{sf]nflu d]?b08sf] ?kdf b]lvPsf ;jfnx? M ;fd'bflos tyf ;fem]bf/L jg 
;+/If0fd'vL x'g', jgsf] Ifdtf adf]lhd s6fg geO cf]e/:6ls+u x'g', pkef]Qmfsf] dfu cg';f/ 
cfk"lt{ x'g g;Sg', ;fd'bflos jg ;|f]t ;e]{If0f dfu{bz{g tyf a}1flgs jg Aoj:yfkg sfo{lalw 
Jojxfl/s x'g g;Sg' cflb x'g\ . oL ;jfnx?sf] ;§f y'k|} ;+efjgfx? klg cf}NofOPsf] 5, jgdf 
;'zf;g / k|ltj4?kn] sfd ubf{ jgsf] :jf:Yo /fd|]f x'g'sf] ;fy} b]zn] cfly{s kmfObf kfpg ;S5 
/ jgIf]qn] yk /f]huf/L klg l;h{gf ug{ ;Sb5 . 

;+Gbe{ ;fdfu|Lx?

jg ;|f]t ;e]{If0f dfu{bz{g, @)^! M ;fd'bflos jg dxfzfvf, jg ljefu, sf7df08f}

j}1flgs jg Joj:yfkg sfo{ljlw, @)&! M jg tyf e"–;+/If0f dGqfno, sf7df08f}
Branny, P. and Yadav, K.P. 1998. Changes in community forest condition and management 1994-1998: 

Analysis of information from the forest resources assessment study and socio-economic study in the 
Koshi Hills. Nepal UK Community Forestry Project. Kathmandu: Project report G/NUKCFP/32, 
Nepal.

Kanel, Keshav R. and Kandel, B. R. 2003. Community Forestry in Nepal: Second generation issues, a 
paper published in CF Bulletin, No 10. Kathmandu: Community Forestry Division, Nepal.

Kanel, Keshav R. and Niroula, Durga. 2004. Relation between Community Forestry and Livelihood: an 
experience from four districts, a paper published in CF bulletin, no 11, 2004 (2061).

Kanel, Keshav. R. 2004. Economic Impacts of forest Policy Changes: Perspective from Nepal, a Paper 
prepared for the Workshop on Workshop at Indian University, Bloomington, USA.

Hill, I. 1999. Forest management in Nepal, Economics and ecology. Technical Paper 445, World Bank, 
Washington DC, USA.

Shreshtha, R.K. and Shrestha, R.B. 2002. Changing forest ecosystem in the mountain region, a paper 
presented at International Seminar on Mountain, Kathmandu, Nepal, March 2002.

Suwal, M.R. 2004. Silvicultural demonstration plots-means to promote community based silviculture 
management in Community Forests, a paper submitted for the fourth national community forestry 
workshop, 4-6 August 2004, Kathmandu, Nepal.

Yadav, N. P. and Acharya, M. P. 2062. Workshop Report & Suggestion on Inventory guidelines, LFP, 
MW, Dang (unpublished report).

Yadav, N.P. 2009. Impacts of Participatory forest management on forest, economic development and 
employment. A case presented in 5th national community forestry workshop in 2009.

Yadav, N.P., et al 2011. Active Forest Management as a Means for Promoting Economic Development and 
Poverty Reduction in Community Forest User Groups, Nepal, paper presented in IOF Pokhara, 
national workshop June 2011 

Frank H.J. van Schoubroeck, R.N. Sah and H. Sigdel. 2004. Linking the forestry sector financial system 
with local government institutions. Banko Jankari: 14(1): 3-12.

jGhf8], d, / cf]emf x]= -@)^^_ t/fO{ jg Joj:yfkgsf] ?kfGt/0fM /fli6«o ;xdltsf] Ps k|:tfj, gLlt ut 
jx; >[+vnf !%, km/]:6 PS;g g]kfn, sf7df08f} .
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t/fO{ ;fn Jfgsf] lbuf] Joj:yfkg M  
;fd'bflos tyf ;fem]bf/L jgsf] cWoog

8f= gfu]Gb|k|;fb ofbj* / /fs]z s0f{

;f/f+z

g]kfn k|fs[lts ;|f]tdf wgL 5 . vf; u/]/ t/fO{sf] k|fs[lts ;fn jg ljut b]lv g} hgtf 
tyf b]zsf] pGgltsf] nflu k|of]u e}/x]sf] 5 eGg] dfGotf 5 . k|fs[lts ;|f]tsf] ?kdf /x]sf] 
;+/lIft / 3gf jgnfO{ æxl/of] jg g]kfnsf] wgÆ eGg] w]/} k'/fgf] syg -pvfg_ rn]sf] lyof] . 
xfd|f] b]zsf] ;Gbe{df wg ;DkQLnfO{ cfly{s d"No (Economic Value) sf] lx;fjdf bfFHg] rng 
ePsf]n] xl/of] ;fnsf] jgnfO{ cfly{s d"Nosf] cfwf/df JofVof u/]sf] kfO{G5 .

;j{;fwf/0fdf jg gl/lQg] 9's'6L xf], sf6]kl5 cfkm} cfO{xfN5 eGg] wf/0ffn] ubf{ Pstfsf 
clwsf+; jg ljgf; ePsf] lyof] . jg Joj:yfkgsf] gfddf jg ;+/If0f ug]{ / 9nfk8f ;+sng 
u/L cfjZostf kl/k"lt{ ug]{ kl/kf6L a:b} uof] . ;fd'bflos tyf ;fem]bf/L jgsf] ;+/If0fd'vL 
Joj:yfkgn] ubf{ sf7sf] cefj x'g uO{ ljb]zjf6 sf7 cfoft ;d]t x'g nfUof] . ljutdf 
t/fO{sf sltko lhNnfdf jgsf] j}1flgs Joj:yfkg ug]{ of]hgf jg] klg nfu" ePgg\ h;n] 
ubf{ g} jg ljgf;, IfoLs/0f tyf jg k}bfjf/sf] cefj  / /fhZj ;+sngdf sdL cfO{/x]sf] 
b]lvG5 .

;fn jg Joj:yfkgsf] cefjdf IfoLs/0fsf] ;fy} jgsf] jgfj6 kl/jt{g e} /x]sf] 5 . t/fO 
If]qdf /x]sf gfsf] cj:yf x]bf{ M !_ clwsfF; ;fn jgdf kl/kSj ?vx? / s]xL If]qdf dfq 
k'g?Tkfbg ePsf], @_ ;fn jgsf] dWo txdf cGo k|hfltsf] jfx'Notf / ;fn k'g?Tkfbg Go"g 
/x]sf], #_ ;fn jgdf k'g?Tkfbgsf] cefj / cTolws rl/r/0f tyf s6fgn] ubf{ cGo k|hfltsf] 
jfx'Notf j9g nfu]sf], $_ kf]n cj:yfsf] ;fn jg, %_ ldl>t pd]/sf] ;fn jg, / ^_ cGo 
s8f sf7 ePsf] jg cflb /x]sf] kfOG5 . oL ljleGg lsl;dsf jgsf] Joj:yfkg ug{ ljleGg 
jg ;Dj4{g k|0ffnL cGt/ut ljleGg lsl;dsf jg ;Dj4{g sfo{x? ug'{ kb{5 . lbuf] jg 
Joj:yfkgsf] cjwf/0ff cg';f/ jgsf] pTkfbg ;tt\ x'g' kb{5, o;sf] nflu jgnfO{ ljleGg 
pd]/ tyf 8fodL6/ Snf;df kl/jt{g ug{ pko'Qm jg ;Dj4{g sfo{ ;do d} ug'{ kb{5 . jg 
lj1fg cg';f/ jgsf] lbuf] Joj:yfkg u/L ;tt\ ?kdf jg k}bfjf/ / kfl/l:yltsLo ;]jf kfpg 
;lsG5 / o;n] cfDbfgL tyf /f]huf/L l;h{gf ub{5 . 

ljut s]xL bzs cl3 b]lv ;fd'bflos tyf ;fem]bf/L jgdf ul/Psf] jg ;Dj4{g ck/]zgsf] 
glthfn] ;sf/fTds k|efj b]vfPsf] 5 . o;} kl/k]Ifdf t/fO{sf s]xL lhNnfx? bfª, slknj:t', 
?kGb]xL, gjnk/f;L, df]/ª cflb lhNnfdf j}1flgs jg Joj:yfkg z'? ePsf] 5 . of] n]vdf  
ljleGg cj:yfsf] ;fn jgdf ul/Psf jg ;Dj4{g ck/]zgsf] glthf ;dfj]z ul/Psf] 5 . 
o;}u/L jgsf] j}1flgs Joj:yfkgsf]] d'Vo vDjfsf] ?kdf /x]sf ;fdflhs, cfly{s / jftfj/0fLo 
kIfdf pNn]vgLo k|efj kfg'{sf] ;fy} jg ;Dj4{g k|0ffnL cg';f/ Joj:yfkg u/] kl5 jgsf] 
cj:yfdf k/]sf] c;/ tyf ;'wf/ jf/] rrf{ ul/g] 5 . 

*Corresponding author: npyadav7@gmail.com



PR
O

C
EED

IN
G

S

335

Proceedings of the First National Silviculture Workshop

!= k[i7e"dL

g]kfnsf] jg If]q dWo] t/fO{df ^=( k|ltzt jg /x]sf] 5 h; cg';f/ jg ePsf] If]q $,!!,%*) x]= 
/ cGo ?v ePsf] If]q dWo] ?vsf] 5q 9sfO{ % b]lv !) k|ltzt ePsf] If]q %,%&# x]= / emf8L If]q 
#,(#) /x]sf] 5 -l8=Pkm=cf/=P;=, @)!%_ . o; dWo] t/fO{df ;+/lIft If]q eGbf jflx/ #,!$,^^) 
x]= jg If]q /x]sf]5 .

ljutsf] P]ltxfl;s sfndf ;/sf/n] t/fO{sf] jgnfO{ /fd|f] cfocfh{gsf] ;|f]tsf] ?kdf k|of]u ub}{ 
cfPsf] kfO{G5, . Tolta]nf klg xl/of] jgnfO{ cfly{s d"Nosf] cfwf/df JofVof u/]sf] kfO{G5 . ;g\ 
!(@% b]lv lj|l6; OlG8ofsf] jg ;]jfaf6 jg ;Nnfxsf/sf] ;xof]udf a}1flgs jg Joj:yfkg ug]{ 
sfd z'? ePsf] lyof] . t/ Toltv]/ /fHosf] gLlt jgnfO{ s[lif If]qdf kl/0ft u/L /fhZj c;"n 
ug'{ /x]sf]n] ;g\ !(%) b]lv !(&) sf] bzsdf cTolws dfqfdf t/fO{sf] ;fn jg ljgfz eof] 
eg] kxf8sf] jg klg ljleGg sf/0fn] ubf{ ljgf; eof] . sl/j ^ bzs b]lv sltko lhNnfdf 
jg Joj:yfkg of]hgf jg], kl5nf] bzsdf jg Joj:yfkg sfo{of]hgf (OFMP), lhNnf :t/Lo 
sfo{of]hgf cflb gfd /flvPsf of]hgf tof/ ul/P klg nfu" geP/ jg Joj:yfkgdf ;kmntf 
xfFl;n u/]sf] kfO{b}g . lj=;+=@)%& ;fndf ;/sf/åf/f Jojl:yt jg gLlt cg';f/ t/fO{df ;fem]bf/L 
jgsf] Joj:yfkg ug]{ sfo{sf] z'?jft eof] h; cGt/ut k;f{ lhNnfsf] ;j}of ;fem]bf/L jgsf] jg 
sfo{ of]hgf tof/ eO{ sfof{Gjogdf NofOof]] . o;sf] l;sfO{ lj:tf/} cGo lhNnfx?df klg km}lng 
uO{ ;fem]bf/L jg Joj:yfkgsf] lj:tf/ eof] .

!=! ;fn jgsf] k|s[lt / j[l4 x'g] jftfj/0f

;fn (Shorea robusta) g]kfnsf] vf; u/]/ t/fO{sf ;dy/ e"efu / r'/] tyf efj/ If]qdf kfO{G5 . 
g]kfndf $% dL6/ ;Dd cUnf] ;fnsf] ?v kfO{Psf] 5 -h]S;g, !(*)_ . ;fn 3fd a9L rflxg] 
(Light Demander) k|hflt xf] . ;fn ktem/ vfn] k|hflt xf] t/ ktem8 x'g] cjlw 5f]6f] x'G5 . 
sFxL–sFxL ;'Vvf, v8]/Lsf] cjlw nfdf] ePdf ktem8 cjlw nfdf] x'g;S5 . ;fn ljleGg lsl;dsf] 
df6f]df x'ls{G5 t/ Psbd jnf}6] / 9'+u]g, gofF df6f] / anf}6] If]qdf ;fnsf] lj?jf /fd|/L x'ls{b}g . 
o; jfx]s Psbd lrD6\ofOnf] / r'g9'+uf ePsf] If]qdf ;fnsf] ?v, lj?jf /fd|/L kmi6fpb}g . ;fn 
l5lKkPsf] df6f] (Climax Soil), sfnf], /ftf] / ulx/f] df6f] ePsf] If]qdf /fd|/L x'ls{G5 . 

t/fO{ If]qdf hxfF a9L jiff{ x'G5 To; If]qdf / gbL lsgf/df ;fnsf] jg cGo ldl>t jgdf kl/0ft 
ePsf] x'G5 . 8f]j|]e]n -!(&^_ sf] cg';f/ ;fnsf] jg ( k|sf/sf / r]DkLog / ;]7sf cg';f/ ;f] 
eGbf a9L k|sf/sf ;fn jg g]kfndf kfO{G5g\ . ;fnsf] ?vsf] pknJwtf / u'0f:t/sf] cfwf/df klg 
t/fO{sf] ;dy/ e"efusf] ;fn jg, r'/] efj/sf] ;fn jg / kxf8L ;fn jg (Hills Sal Forest) km/s 
km/s 5g\ . oL If]qx?df ?vsf] j[l4b/ / pFrfO{ km/s kb{5 . ;fdfGotof Joj:yfkg gePsf] jgsf] 
jflif{s j[l4 k|lt x]= u|f]O{ª :6ssf] !Ü x'G5 t/ jg ;Dj4{g u/L ^Ü ;Dd j[l4 ePsf] kfO{Psf] 5 
-s]=kL= ofbj !((*_ .  t/fO{df klg Joj:yfkgsf] cefjdf ljleGg cj:yf / k|hfltsf] jfx'Notfsf] 
cfwf/df ldl>t lsl;dsf] ;fn jg kfO{G5 .
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!=@ lbuf] jg Joj:yfkgsf] ;}4flGts cfwf/

lbuf] jg Joj:yfkg lglZrt p2]Zo k|fKt ug]{ jg Joj:yfkgsf] k|lqmof xf] h;af6 ;tt ?kdf 
cfjZosLo jg k}bfjf/ / ;]jf kl/k"lt{ eO{/xG5 . of]] Tolt j]nf ;+ej x'G5 hj jgdf pTkfbg ;tt 
x'G5 . 'Forests are managed to obtain a sustained product which is obviously possible through 
sustained growth" – Prof. P R Trivedi 1994. o;/L g} jg Joj:yfkg eg]sf] lglZrt p2]Zo k|fKt 
ug{sf] nflu jgdf ljleGg ;dodf pko'Qm sfo{x? ug'{ xf] . jg Joj:yfkgsf] k|ltkmn Joj:yfksn] 
ug]{ nufgLsf] k|s[lt / dfqfdf e/ kb{5 . pTkfbg ;tt x'gsf] nflu jgdf laleGg pd]/sf rflxg] 
k|hftLsf] lj?jf b]lv ?v ;Dd plrt cg'kftdf ePsf] x'g' kb{5 . k|fs[lts jg ljleGg ;|f]tn] 
k/Lk"0f{ x'g] ePsf]n] o:tf] jgjf6 ljleGg lsl;dsf] cfjZostf k/Lk"lt{ x'g] lglZrttf j9L x'G5 
t/ of] klg Joj:yfkg tl/sfdf e/ kb{5 . lbuf] jg Joj:yfkg k|0ffnLn] jflif{s ?kdf lgsfNg] 
jg k}bfjf/sf] k/Ldf0f g36fO{ ;w}+ kfO{/xg] cj:yf l;h{gf ub{5 . 

!=# lbuf] jg Joj:yfkgsf] cfwf/ / ;"rs

ljZjJofkL ?kdf lbuf] Joj:yfkgsf] ?kdf oL cfwf/ / ;"rsnfO{ ;j{dfGo ?kdf lnPsf] 5 .

!=  lbuf] jg Joa:yfkg ug{ cg's'n jftfj/0f l;h{gf M sfg'gL, cfly{s / ;+:yfut ;+/rgf;+u 
;DjlGwt . 

@=  jg ;|f]tsf] ;'lglZrttf M pTkfbg / s6fgjLr tfnd]n .

#=  jgsf] cj:yf, :jf:Yo / kfl/l:yltsLo k|0ffnL h;n] jg k}bfjf/ / ;]jfsf] kl/df0f tyf 
u'0f:t/sf] ;'lglZrttf ub{5 .

$=  jgjf6 pTkflbt j:t'sf] pknJwtf .

%=  h}ljs ljljwtf .

^=  e" tyf hnfwf/ ;+/If0f .

&=  cfly{s, ;fdflhs / ;f+:s[lts lx;fjn] jgjf6 jg k}bfjf/ / ;]jfsf] pknJwtfsf] 
;'lglZrttf .

dflysf cfwf/x?nfO{ ;d]6]/ sfo{ of]hgf agfO{ sfof{Gjog ePdf dfq lbuf] jg Joj:yfkg e}/x]sf] 
eGg ;lsG5 . at{dfgdf lbuf] jg Joa:yfkg ug{ cg's'n jftfj/0f / ;+:yfut Ifdtfsf] cefj 
/x]sf] b]lvG5 . lbuf] jg Joa:yfkgsf] cfwf/sf] ?kdf oL a'+bfx? ffO{ lng ;lsG5 M 

s_  jgsf] jflif{s a[l4 eGbf jflif{s s6fg kl/df0f sd x'g' kg]{ . 

v_  ;tt jg k}bfjf/ cfk"lt{sf] nflu æpTkfbg jf j[l4Æ ;tt x'g' kg]{ . 

u_  ;tt pTkfbgsf] nflu jgdf ljleGg pd]/ / rflxg] k|hfltsf ?v, vfFjf, jNnfjNnL, nfy|f 
/ lj?jfx? plrt cg'kftdf x'g' kg]{ .
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jg Joj:yfkg rqmM jgsf] ljleGg pd]/ tyf cj:yfdf ckgfpg' kg]{ jg ;Dj4{g sfo{x?

lrq !M jg Joj:yfkg rs|M from Nylar

lbuf] ?kdf jg Joj:yfkg ug{sf] nflu jgdf tLg lsl;dsf d'Vo ck/]zgx? nuftf/ ?kdf ug{ 
cfjZos 5 . h:tf] ls !_ k'g?Tkfbg (Regeneration), @_ ;Dj4{g (Tending), #_ l5lKkPsf] ?vsf] 
s6fg (Felling), h;n] p2]Zo cg';f/ jg ;Dj4{g k|0ffnLsf] cfjZostf jf/] lg0f{o ub{5 . jg 
;Dj4{g eg]sf] jg jfnL pTkfbg ug]{ snf / lj1fg xf] . jg ;Dj4{g k|ljlw lj1fg ;Ddt ePsf]n] 
jg k}bfjf/sf] pTkfbg o;sf] tTjx? Dffly lge{/ ub{5 . jg ;Dj4{g k|0ffnL Pp6f o:tf] k|lqmof 
xf] h;jf6 jgn] ;tt ?kdf jg k}bfjf/ lbO{ /xG5 . Silvicultural System is planned program 
of treatments over the entire life of the stand (Tony D’Amato 2011) . of]hgfj4 lsl;dn] ?vsf] 
hLjgsfndf ul/g] pkrf/ g} jg ;Dj4{g k|0ffnL xf] hxfF lj?jf, nfy|f jNnfjNnL, kf]n clg ?v 
pTkfbg ug]{ rqm lg/Gt/ rln/xG5 . ljleGg cj:yfdf lglZrt p2]Zosf] nlfu km/s–km/s jg 
;Dj4{g lqmofsnfkx? ug'{kg]{ x'G5 .

!=$ jg ;Dj4{g k|nfnLsf] 5gf}6

s'g} klg jg÷k|hfltsf] nflu jg ;Dj4{g k|0ffnL 5gf}6 ubf{ ljleGg tTjnfO{ Wofg lbg'kb{5 . 
s[lif k|0ffnL h:t} jg k|0ffnL ePsf] x'Fbf o;sf nflu cfly{s kIf ;'xfpFbf] jg ;Dj4{g / :yfgLo 
dfunfO{ Wofg lbg'kb{5 . jg Joj:yfkgsf] nflu pko'Qm jg ;Dj4{g k|0ffnLsf] 5gf}6 ubf{ tnsf 
tTjx?nfO{ cfwf/ jgfpg' kb{5 (Dwivedi  A.P ,1998) :
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!_ jgsf] d'Vo k|hfltsf nflu pko'Qm x'g] jg ;Dj4{g tl/sf

@_ e" jgf]6 / df6f] 

#_ jflx/L Iflt vKg] 

$_ Joj:yfkgsf] p2]Zo

%_ cfly{s dfGotf

^_ bIf hgzlQm / HofdLsf] pknJwtf

&_ ;|f]t dflysf] jt{dfg hg clwsf/

*_ ;f+:s[lts Pj+ /d0fLo, d"No dfGotf, cflb

lbuf] jg Joj:yfkgn] jt{dfgdf jgaf6 kfpg] jg k}bfjf/ / ;]jf eljiodf klg kfpg] ;'lglZrtf 
ub{5 / bL3{sfnLg ljsf;df of]ubfg k'¥ofpF5 . j[xb ?kdf lbuf] jg Joj;yfkgn] k|zf;lgs, 
sfg'gL, k|fljlws, cfly{s, ;fdflhs / jftfj/0fLo kIfnfO{ ;d]6]sf] x'g' kb{5 h;n] ubf{ jgsf] 
ef}lts cj:yf tyf kfl/l:yltsLo k|0ffnLnfO{ sfod /fVg'sf] ;fy} ljleGg lsl;dsf] pTkfbg / 
;]jf k|bfg ug{ d2t ub{5 .

jgsf] cj:yf, Aoj:yfkgsf] p2]Zo / cGo s'/fx? h:t} e"–jgfj6, e"–Ifosf] ;+j]bgzLntf 
cflb ;d]t ljrf/ u/L pko'Qm jg ;Dj4{g k|0ffnL 5gf}6 ug'{ kb{5 . s6fgsf] tLj|tf (Felling 
Intensity_, s6fgsf] dfqf (Magnitude of felling), s6fg :j?k (Felling pattern) / k'g?Tkfbg 
ljlw (Mode of regeneration) n] jg ;Da4{g k|0ffnLsf] lgwf{/0f ub{5 . o;df k|lt x]= u|f]O{u+ 
:6ssf] slt hlt s6fg ug]{ ;f] jdf]lhd lgDg jg ;Dj4{g k|0ffnL 5gf}6 ul/G5 -j}1flgs jg 
Joj:yfkg sfo{ljlw @)&!_.

jg ;Dj4{g k|0ffnLsf] cjwf/0ff cg';f/ s6fgsf] tLj|tf l;kmfl/; ug'{ kb{5 o;nfO{ AAC sf] 
kl/lwleq l;ldt ug'{ x'b}g . ljleGg k|0ffnLdf s6fg tLj|tf km/s x'g] x'gfn] jgsf] cj:yf / 
Joj:yfkgsf] p2]Zo cg';f/ jg ;Dj4{g k|0ffnL l;kmfl/; ug'{ kb{5 . 

!=% cWoogsf] pknJwL

t/fO{sf lhNnfx?df clwsfFz ?kdf d"Nojfg ;fn jg /x]sf] 5 h;sf] j}1flgs tl/sfn] Joj:yfkg 
ug]{ sfo{ z'? ePsf] 5 . jg ;Dj4{g k|0ffnL cg';f/ ;fn jgsf] Joj:yfkg ubf{ jgsf] cj:yfdf 
;'wf/ cfpg'sf] ;fy} cfocfh{g tyf /f]huf/Lsf] l;h{gf ;+u} jg Joj:yfkssf] Ifdtf clej[l4sf] 
;fy;fy} b]zdf jg Joj:yfkg ug]{ cg's"n jftfj/0f alg/x]sf] 5 . 
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!=^ cWoogsf] p2]Zo

;du|df t/fO{ If]qsf ;fn jg ljleGg k|sf/sf / clwsfl/s ?kdf ljleGg lsl;dsf Joj:yfksåf/f 
;+/If0f tyf Joj:yfkg eO{/x]sf 5g\ . of] cWoogsf] p2]Zo t/fO{df ljleGg lsl;dsf ;fn jg 
Joj:yfkgsf] nflu pko'Qm jg ;Dj4{g k|0ffnL jf/] hfgsf/L u/fpg] /x]sf]   5 . o; cltl/Qm 
;fnsf] ljleGg cj:yfsf] jg Joj:yfkgsf] nflu ckgfPsf] jg ;Dj4{g k|0ffnLsf] glthfsf] ;fy} 
pknlJw tyf l;sfO{x? ;d]t k|:t't ul/g] 5 .  

@= cWoogsf] ljlw

t/fO{df ;fn jg ljleGg cj:yfsf 5g\ h;df k|hflt / pd]/ cg';f/ ?v, vfjf, nfy|f, ;fgf] 
lj?jf, cflbsf] jfx'Notfn] jgsf] u'0f:t/ lgwf{/0f ub{5 . ;do ;dodf jg Joj:yfkg jf/]] s]xL 
;d'bflos tyf ;fembf/L jgdf ul/Psf] sfo{d'ns cWoogsf] glthf / cg'ejsf] rrf{ o; n]vsf] 
cwf/ xf] . o; jfx]s o; n]vdf n]vs åon] jgsf] cj:yf ljZn]if0f, jg sfo{of]hgf lgdf{0f tyf 
sfof{Gjog / sfo{d"ns cWoog, tflnd, cg'lzIf0f jf/] nfdf] cg'ejaf6 k|fKt hfgsf/L klg cfwf/  
xf] . o; jfx]s tnsf a'bfFx?nfO{ ;d]t o; n]vsf] cfwf/ jgfPsf] 5 M

•	 sfo{d"ns cWoog

•	 jg ;|f]t dfkg / ljZn]if0f 

•	 sfo{of]hgf / jgsf] cj:yfsf] ljZn]if0f

•	 ;fd'bflos, ;fem]bf/L jgsf] ;+o'Qm cjnf]sg / Joj:yfkg sfo{x?sf] 5gf}6 

•	 Jfg ;Dj4{g sfo{x? jf/] k|fljlws ;xof]u / cg'udg 

•	 :jo+ dgg / sfo{ ;Dkfbg

•	 ;]s]G8«L tYof+s ;+sng M h;df pkef]Qmf / jg sd{rf/Lsf] egfO{, dfldnf cwoog, 
k|sflzt n]v, /rgf, /]s8{ cflbnfO{ o;sf] >f]tsf] ?kdf lnPsf] 5 .

#= ljleGg cj:yfsf] jgdf jg ;Dj4{gsf] cfjZostf / glthf 
t/fO{df ;fn jgsf] cj:yf Ps}gf;sf] 5}g . ;Dk"0f{ t/fO{ ;fn jgsf] nflu pko'Qm eP klg 
jf:tljstfdf dfgjLo sf/0f tyf Joj:yfkgsf] cefjn] ubf{ ;fn jgsf] cj:yf gfh's xF'b} uPsf] 
b]lvG5 . t/fO{ jgdf u|f]O{u+ :6ssf] lx;fjn] ljleGg pd]/ / 8fodL6/ Snf;df ?v lj?jfsf] ljt/0f 
o; k|sf/ b]lvPsf] 5 .

tflnsf !M t/fO{ jgsf] j[l4 df}Hbft k|lt x]= ;+Vof / cfotg 

;+Vof / cfotg k|lt x]=

lj?jf Nffy|f
8f= !)–@) 

;]= dL=
8f= @)–#) 
;]= dL=

8f= #)–%) 
;]= dL=

8f= %) ;]= 
dL= dfly

 hDdf -!) 
;]=dL dflysf]_

;+Vof @(,^$( !,(&! !^&=$) $(=#! #%=^! @!=*& @&$=!(

cfotg 3=dL= !^=*& !&=$! $)=)* *&=@( !^!=^^

;|f]tM l8=Pkm=cf/= P;= @)!%
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Tfflnsf @M cf}iftdf t/fO{df ;fn jgsf] agfj6

 t/fO{ jgsf] jgfj6 ;+Vof k|lt x]=  

k|hflt
8f= %–!) ;]= 

dL=
8f= !)–@) 

;]= dL=
8f= @)–%) 

;]= dL=
8f= %) ;]= 
dL= dfly

hDdf Kf|ltzt

;fn 86.4 56.8 31.69 13.23 188.16 32.25

;fh 42.06 23.10 5.70 2.60 63.40 10.86

afFemL 11.37 5.68 3.72 0.91 21.68 3.71

sdf{ 1.14 0.28 1.07 0.86 3.35 0.57

hfd'g 4.55 2.56 2.72 0.68 10.51 1.80

l;Gb'/]] 35.24 20.18 7.70 0.05 63.17 10.83

jf]6wu]/f] 13.64 9.38 5.02 0.18 28.22 4.83

a/f]{ 1.14 0.85 2.12 0.36 4.47 0.76

bjbj] 0 0.28 1.93 0.59 2.80 0.48

lkof/ 14.78 8.24 4.10 0 27.12 4.64

cGo 98.90 50.04 19.20 2.42 170.55 29.23

hDdf 309.20 167.40 84.92 21.87 583.40 100

:ffn % 27.94 33.95 37.32 60.49 32.25  

;|f]tM DFRS 2015

Dfflysf] tflnsf cg';f/ o:tf] jgnfO{ ;fn jg eg] klg ;fu|df ;fnsf] pkl:ylt #@ k|ltzt 
hlt dfq 5 . clxn] ;Dd jg]sf ;fd'bflos tyf ;fem]bf/L jgsf] sfo{of]hgfdf ;fnsf] jfx'Notf 
*) k|ltzt sfod ug]{ pNn]v ePsf] 5 o; cj:yfdf pQm k|ltzt sfod ug'{ 7"nf] r'gf}tL /x]sf] 
5 . dflysf] tYof+sn] s] b]vfPsf] 5 eg] ;fnsf] jfx'Notf ;du|df %) k|ltzt eGbf sd ePsf]n] 
t/fO{sf jg ldl>t jg x'g . t/ ljleGg lhNnfdf z'4 ;fnsf] jg klg 5 . jgsf] jgfj6 / 
cj:yfnfO{ ljrf/ ubf{ t/fO{df ljleGg lsl;dsf] ;fn jg kfO{G5 h;sf] Joj:yfkg ug{ km/s 
km/s pkrf/ tyf jg ;Dj4{g k|0ffnL ckgfpg' kb{5 . t/fO{df d'Vo ?kdf kfO{g] ;fn jgx? o; 
k|sf/ 5g\ .

#=! kl/kSj ;fn jg / s]xL If]qdf dfq k'g?Tkfbg ePsf] 

Clear felling system Shelter-wood system

t/fO{sf sltko jg jf Jnsdf 7"n7"nf, afËf, l5lKk;s]sf ?vn] 9fs]sf] eP klg k'g?Tkfbg guGo 
5, rl/r/0f eO{/x]sf] 5 . sFxL–sFxL sfd gnfUg] -sf7 gcfpg]_ ?v dfq afFsL 5g\ . o:tf] jg 
Joj:yfkgsf] cefjdf k|To]s aif{ ?v 36\b} uO{ gfËf] If]qdf kl/0ft eO{/x]sf] 5 . oL ;fd'bflos 
jg eP klg jg ;Dj4{g k|0ffnLdf cfwfl/t sfo{ of]hgf gePsf]n] Joj:yfkg x'g ;s]sf 5}gg\ . 
o:tf lsl;dsf jg k|foM h;f] t/fO{sf] /fhdfu{ jl/kl/ tyf leqL If]qdf 5g\ hxfF /fd|f]–/fd|f] ?v 
sf6L;s]/ afËf]l6Ëf] ?vx? (Deformed tree) dfq afFsL 5g\ . rl/r/0f, 89]nf] tyf cGo lsl;dn] 
bf]xg eP/ k'g?Tyfg x'g g;sL  oL jgx? IfoLs/0f eO{ /x]sf 5g\ . 

#=!=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL

o; cj:yfsf] jgnfO{ Rotation cg';f/ compartment and sub compartment df ljefhg u/L 
;]N6/ p8 jg ;Dj4{g k|0ffnL cGt/ut seeding felling df !% b]lv @% j6f k|lt x]= pko'Qm 
vfnsf dfp ?v /fvL jfFsL ?vx? x6fpg' kb{5 . jgsf] cj:yf x]/L /fd|/L k'g?Tkfbg x'gsf] nflu 
k'g?Tkfbg s6fg kl5 cfjZostf cg';f/ jLp emg'{ cufl8 lgolGqt cfuf] nufpg] tyf vghf]t 
ug{ ;lsG5 h;n] ubf{ k|z:t jLp pld|g ;S5 .

#=@ ;fn jgsf] dWo txdf cGo k|hfltsf] jfx'Notf / ;fnsf] k'g?Tkfbg Go"g /x]sf] jg

o; k|sf/sf jg vf; u/]/ t/fO{sf ljleGg lhNnfsf ;/sf/L tyf ;fd'bflos jgx? 5g\ hxfF 
jg ;+/If0f x'g yfn]kl5 jgsf] crown density j9L xF'b} hfFbf 5fFofdf x'ls{g] k|hflt /f]lxgL -l;Gb'/]_ 
/ wf}6L h:tf k|hfltsf] k'g?Tkfbg eO{ dWo txdf o;} k|hfltsf] jfx'Notf x'g uof] / ;fnsf] 
k'g?Tkfbg x'g ;s]g . k|foh;f] ;fnsf] ?v jl/kl/ ;fn s} lj?jf tyf nfy|f 5}gg\ . /f]lxgL / cGo 
k|hfltn] ;fnsf] ?v jl/kl/sf] If]q 9fsL 5fofFdf x'ls{g] k|hfltsf] nflu pko'Qm jftfj/0f l;h{gf 
u/]sf 5g\ . o:tf] jgdf ;fn / c;gfsf] k'g?Tkfbgsf] nflu plrt jftfj/0f jf Joj:yfkgsf] 
sdLn] ubf{ bL3{sfndf dflyNnf] txsf] ?v d/] 9n] kl5 jgsf] bf]>f] tx (Middle Story) df /fl]xgL 
/ wf}6Ln] jfx'Notf kfpF5 / d'Vo k|hflt nf]k x'g hfG5 . o:tf] cj:yfdf jg ;Dj4{g k|0ffnLdf 
cfwfl/t Joj:yfkg z'? u/]df ;fn / ;fhsf] k'g?Tkfbg u/L Joj:yfkg ug{ ;lsG5 .  

70-90%
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t/fO{sf sltko jg jf Jnsdf 7"n7"nf, afËf, l5lKk;s]sf ?vn] 9fs]sf] eP klg k'g?Tkfbg guGo 
5, rl/r/0f eO{/x]sf] 5 . sFxL–sFxL sfd gnfUg] -sf7 gcfpg]_ ?v dfq afFsL 5g\ . o:tf] jg 
Joj:yfkgsf] cefjdf k|To]s aif{ ?v 36\b} uO{ gfËf] If]qdf kl/0ft eO{/x]sf] 5 . oL ;fd'bflos 
jg eP klg jg ;Dj4{g k|0ffnLdf cfwfl/t sfo{ of]hgf gePsf]n] Joj:yfkg x'g ;s]sf 5}gg\ . 
o:tf lsl;dsf jg k|foM h;f] t/fO{sf] /fhdfu{ jl/kl/ tyf leqL If]qdf 5g\ hxfF /fd|f]–/fd|f] ?v 
sf6L;s]/ afËf]l6Ëf] ?vx? (Deformed tree) dfq afFsL 5g\ . rl/r/0f, 89]nf] tyf cGo lsl;dn] 
bf]xg eP/ k'g?Tyfg x'g g;sL  oL jgx? IfoLs/0f eO{ /x]sf 5g\ . 

#=!=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL

o; cj:yfsf] jgnfO{ Rotation cg';f/ compartment and sub compartment df ljefhg u/L 
;]N6/ p8 jg ;Dj4{g k|0ffnL cGt/ut seeding felling df !% b]lv @% j6f k|lt x]= pko'Qm 
vfnsf dfp ?v /fvL jfFsL ?vx? x6fpg' kb{5 . jgsf] cj:yf x]/L /fd|/L k'g?Tkfbg x'gsf] nflu 
k'g?Tkfbg s6fg kl5 cfjZostf cg';f/ jLp emg'{ cufl8 lgolGqt cfuf] nufpg] tyf vghf]t 
ug{ ;lsG5 h;n] ubf{ k|z:t jLp pld|g ;S5 .

#=@ ;fn jgsf] dWo txdf cGo k|hfltsf] jfx'Notf / ;fnsf] k'g?Tkfbg Go"g /x]sf] jg

o; k|sf/sf jg vf; u/]/ t/fO{sf ljleGg lhNnfsf ;/sf/L tyf ;fd'bflos jgx? 5g\ hxfF 
jg ;+/If0f x'g yfn]kl5 jgsf] crown density j9L xF'b} hfFbf 5fFofdf x'ls{g] k|hflt /f]lxgL -l;Gb'/]_ 
/ wf}6L h:tf k|hfltsf] k'g?Tkfbg eO{ dWo txdf o;} k|hfltsf] jfx'Notf x'g uof] / ;fnsf] 
k'g?Tkfbg x'g ;s]g . k|foh;f] ;fnsf] ?v jl/kl/ ;fn s} lj?jf tyf nfy|f 5}gg\ . /f]lxgL / cGo 
k|hfltn] ;fnsf] ?v jl/kl/sf] If]q 9fsL 5fofFdf x'ls{g] k|hfltsf] nflu pko'Qm jftfj/0f l;h{gf 
u/]sf 5g\ . o:tf] jgdf ;fn / c;gfsf] k'g?Tkfbgsf] nflu plrt jftfj/0f jf Joj:yfkgsf] 
sdLn] ubf{ bL3{sfndf dflyNnf] txsf] ?v d/] 9n] kl5 jgsf] bf]>f] tx (Middle Story) df /fl]xgL 
/ wf}6Ln] jfx'Notf kfpF5 / d'Vo k|hflt nf]k x'g hfG5 . o:tf] cj:yfdf jg ;Dj4{g k|0ffnLdf 
cfwfl/t Joj:yfkg z'? u/]df ;fn / ;fhsf] k'g?Tkfbg u/L Joj:yfkg ug{ ;lsG5 .  

70-90%
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#=@=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL 

o; cj:yfsf] jgnfO{ Compartment and sub compartment df jg ;Dj4{g k|0ffnL cGt/ut 
Regeneration felling df pko'Qm dfp ?v /fVg] / dWo 5qsf] grflxg] k|hfltx? x6fpg' kb{5 . 
jgsf] cj:yf x]/L Thinning / emf8L ;kmfO{ ug'{ kb{5 h;n] ubf{ k|z:t jLp pld|g ;S5 .

#=# ;fn jgdf k'g?Tkfbgsf] cefjdf Iflos/0f tyf jgsf] jgfj6 kl/jt{g  

o; k|sf/sf] jg slt ko lhNnfsf ;/sf/åf/f 
Jojl:yt jg tyf ;fd'bflos jgx? 5g\ . jgsf] 
cTolws bf]xg / rl/r/0fn] ubf{ jgsf] IfoLs/0f 
tyf cGo k|hflt afFemL, /f]lxgL / wf}6L cflbsf] jgdf 
kl/gt eO{ /x]sf] 5 . of] If]q ;fnsf] nflu pko'Qm 
eP klg dfgjLo sf/0fn] jgsf] jgfj6 kl/jt{g 
eO/x]sf] 5 . oL jgx?nfO{ k'gM ;fn jgdf kl/0ft 
ug{ 7"nf] r'gf}tLsf] ;fy} nufgL klg 7"n} rflxG5 . 
jg Joj:yfkgsf] cefjdf ;fn jgsf] ljgfz eof] . 
o;/L o:tf jg csf]{ k|hfltsf] jgdf kl/jt{g / 
;fn lj:yflkt eof] eg] 7"nf] cfly{s 3f6f x'g]5 .   

#=#=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL

o; cj:yfsf] jgdf ePsf] ?v dWo] pko'Qm dfp 
?v 5gf}6 ug]{, df6f] v's'nf] ug{ hf]Tg], ;fnsf] jLp 
5g]{ / rl/r/0f /f]Sg] . o;} u/L jfFemLsf] jgnfO{ k'gM 
;fn jg agfpg 5q v'nf u/L ;fnsf] dfp ?v 5gf}6 ug]{, vg hf]t ug]{, jLp 5g]{ / jgsf] ;+/If0f 
ug]{ . o; jfx]s pko'Qm k|hfltsf] j[Iff/f]k0f klg ug{ ;lsG5 . 

#=$ kf]n cj:yfsf] ;fn jg 

#=$=! ;fnsf] k'g?Tkfbgaf6 x'sL{ jNnfjNnL tyf kf]n cj:yfsf] jg
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o:tf] k|sf/sf] jg k|foh;f] ;+/If0f ug{ yfn] kl5 Root sucker -k'/fgf] ?vsf] h/f_ af6 d'gf 
knfPsf x'g\ . o:tf] jg ;dfg pd]/sf] eP klg 8fodL6/df s]xL km/s x'g ;S5 . o:tf] ;fnsf] 
jgdf k'g?Tkfbg ePklg o;sf] vf;} dtnj x'Fb}g lsgeg] kf]n jfSnf] eP/ a9\g} kfpFb}g . sfF65fF6 
gu/]sf] jgdf @,)))–#,))) nfy|f tyf jNnfjNnL / kf]n /x]sf] b]lvG5 h'g ls cfjZostf eGbf 
a9L afSnf] 5 . o; cj:yfdf ?vsf] j[l4 rfx] h:tf] eO{/x]sf] x'Fb}g . jNnfjNnL / vfFjfsf] pFrfO{sf] 
j[l4 /fd|f] eP klg df]6fO{ eg] sd /x]sf] x'G5 . 

#=$=@ jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL 

o; cj:yfsf] jgsf] Joj:yfkg ug{ Tending Operation; Thinning sf] l;4fGt cg';f/ ug'{  
kb{5 . o:tf] lsl;dsf] jgsf] Joj:yfkg jg >f]t ;j]{If0f dfu{bz{gsf] AAC tyf ;+Vofsf] 
cfwf/df ug{ ;lsb}g . Thinning sf] Thumb rules, cfO h] d]s|\ofs]g @)$(, cg';f/ rf}8f kft] 
k|hfltsf]nflu d= D*17 (d=distance, D=Diam.), o;} u/L csf]{ ;'q Lauri's formula cg';f/ d= 
1.5*D (d=distance in ft, D=Diameter in inches) ckgfO{ 56gL ug{ ;lsG5 .  Jfgdf aNnfjNnL, 
kf]nsf] ;+Vof slt jfSnf] 5 To; cg';f/ 56gLsf] tLj|tf ckgfpg' kb{5 . o;sf] nflu oL kmd'{nf 
;xfos x'g ;S5 . jg Joj:yfkg sfo{ljlwdf *)) b]lv !@)) k|lt x]= /fVg] tf]Sg' plrt xf]O{g . 
k|To]s % b]lv !) jif{df 56gL u/L kl/kSj ?v ePsf] jg jgfpg ;lsG5 . 

#=% ldl>t pd]/sf] ;fn jg 

clxn] klg t/fO{sf sltko lhNnfdf z'4 ;fnsf jgx? 5g\ . ;fd'bflos jgx? ;+/lIft ?kdf 
Joj:yfkg u/] klg ;fn jgsf] ?kdf sfod /fVg ;kmn ePsf] 5 . o:tf] jg d'Vo ?kdf ;fnsf] 
jfx'Notf ljleGg pd]/df 5g\ . o:tf jgnfO{ ;fn jgs} ?kdf Joj:yfkg u/L jg k}bfjf/ cfk"lt{sf] 
;fy} cfly{s pkfh{g ug{ ;lsG5 .   

#=%=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL

o; cj:yfsf] jgnfO{ Joj:yfkg ug{ Rotation cg';f/ compartment and sub compartment df 
ljefhg u/L ;]N6/p8 jg ;Dj4{g k|0ffnL cGt/ut Regeneration felling ug]{ / pko'Qm dfp 
?vx? /fVg] . olb o; jgsf] Joj:yfkg 5gf}6 s6fg cGt/ut Joj:yfkg ubf{ ;dfGotof j[l4 
df}Hbft -u|f]O{Ë :6s_ sf] @ k|ltzt cfotg  lgsfNg] cg'dfg ubf{, olb s6fg rqm % jif{sf] 5 eg] 
o; s'kaf6 nueu u|f]O{Ë :6f]ssf] !) k|ltzt jg k}bfjf/ / s6fg rqm !) jif{sf] 5 eg] To; 
sDkf6{d]G6af6 nueu u|f]O{Ë :6f]ssf] @) k|ltzt jg k}bfjf/ lgsfNg ;lsG5 . 

Jfflif{s s6fg cfotgÖsDkf6{d]G6sf] u|f]O{Ë :6s X)=)@ X s6fg rs| jif{ -slt jif{ kl5 

o; 7fpFdf k'gM sf6\g]_

cj:yf x]/L k'g?Tkfbg s6fg kl5 56gL / emf8L ;kmfO{ ug'{ kb{5 . 
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#=^ cGo s8f sf7 ePsf] jg

o; k|sf/sf jgx? t/fOsf sltko lhNnfx?df ;/sf/L tyf ;fd'bflos jgsf] ?kdf /x]sf 5g\ . 
jgsf] cTolws bf]xg, dfgjLo sf/0f / Joj:yfkgsf] cefjdf jgsf] jgfj6 kl/jt{g eO{ /x]sf] 
5 h:tf] ls t/x/f, lghu9 d'lg, slknj:t', ctl/of dfly cflb 7fpFsf] jg . of] If]q ;fnsf] nflu 
pko'Qm eP klg Joj:yfkgsf] cefjdf rf}8f kft] s8f sf7sf] jgdf kl/jt{g eO{/x]sf] 5 . oL 
jgx?sf] pQ/L efudf ;fn b]lvG5 eg] jfFsL If]qdf k'gM ;fn jg sfod ug{ 7"nf] nufgL rflxG5 . 

#=^=! jg Joj:yfkgsf] nflu ;+efJo jg ;Dj4{g k|0ffnL

o; cj:yfsf] jgnfO{ Joj:yfkg ug{ k|hfltsf] k|s[lt cg';f/ Rotation cg';f/ compartment and 
sub compartment df ljefhg u/L jg ;Dj4{g k|0ffnL cGt/ut Joj:yfkg ug]{ . o; cj:yfsf] 
jgdf ePsf ?v dWo] pko'Qm dfp ?v 5gf}6 ug]{ / 5q v'nf ug]{, ;fn jg rflxPdf ;fn jg 
agfpg 5q v'nf u/L ;fnsf] jLp 5g]{ / jgsf] ;+/If0f ug]{ . lj?jf x's]{ kl5 qmdz ?v x6fpFb} 
hfg] .

#=& ljleGg ;fn jgdf ul/Psf] jg ;Dj4{gsf] k|efj

#=&=! Kf'g?Tkfbg / jgsf] cj:yfdf ePsf] kl/jt{g

k|fs[lts ?kdf ;fnsf] cj:yf sdhf]/ /x]sf] s/L{ ;fd'bflos jg r}nfxL–#, bfªdf @)^@ df u/]sf] 
Joj:yfkg jf/] Ps sfo{d'ns cEof; pkef]Qmf ;d"xsf] ;xeflutfdf ul/Psf] lyof] . ldl>t jgdf 
;fnsf] k'g?Tkfbg j9fpg] / jgsf] jgfj6df ;'wf/ Nofpg] p2]Zon] 5gf}6 k|0ffnL cGt/ut pQm 
jgsf] %) x]=df cEof; ul/Psf] lyof] h;df #! k|hflt dWo] ;fn @! k|ltzt dfq lyof] .
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Tfflnsf #M s/L{ ;fd'bflos jgsf] jgfj6

k|fs[lts ;fn jgsf] jgfj6M %) x]= Jnsdf k|lt x]S6/ ?v ;+Vof 

k|hflt lj?jf nfy|f
8f= !)–!% 

;]=dL=
8f= !%–@) 

;]=dL=
8f= @)–#) 

;]=dL=
8f= #) ;]=dL 

dflysf]
;fn 1169 211 74 26 78 11
wf}6L 1600 147 26 47 32 10
c:gf 316 189 21 16 22 5
lkof/ 147 232 0 5 0 1
l;Gb"/]] 168 526 234 26 0 0
sdf{{ 0 0 0 11 5 4
cGo 4300 861 137 79 30 13
s'n hDdf 7700 2166 492 210 167 44
;fn k|ltzt 15 9 15 12 47 24

Dfflysf] tflnsf cg';f/ jgsf] jgfj6 k|hfltsf] pd]/ tyf 8fodL6/ Snf; cg';f/ ljZn]if0f ubf{ 
d'Vo k|hflt ;fnsf] pkl:ylt %) k|ltzt eGbf sd /x]sf] 5 eg] nfy|f tyf kf]ndf ;+Vof Go"g 
5 . o; cj:yfdf jgn] lbuf] ?kdf jg k}bfjf/ lbg ;Sb}g . o; cj:yfdf jgnfO{ Joj:yfkg 
ug{ pQm Jnsjf6 hDdf !,@^) j6f ?vx? s6fg u//] h;jf6 sl/j !@,))) So' lkm6 sf7 / 
!!) r§f bfp/f / @^* j6f jNnfjNnL lg:s]sf lyP . h'g jflif{s :jLsfo{ s6fgsf] kl/lw eGbf 
j9L sfl6Psf lyP lsgeg] k|fljlws lx;fjn] tL ?vx? x6fpg' kg]{ g} lyof] . sf7, bfp/fjf6 
?=!%,#&,*#&.)) ;d"xdf cfDbfgL / ?=%,%),))).)) j/fj/sf] /f]huf/L l;h{gf eof] . o;jf6 
jgsf] cj:yfdf ;'wf/, ;d"xsf] cfDbfgL a9g'sf] ;fy} Ps l;hgd} olt 7"nf] dfqfdf /f]huf/L 
l;hgf ePsf] lyof] . pQm jgdf p2]Zo cg'?k Joj:yfkg ubf{ a'9f], wf]b|f] ?v / l;Gb'/]sf] emf8L 
x6fO{ vfnL 7fpFdf hl8j'6L v]lt klg ul/of] . @ jif{ kl5 s6fg If]q / hl8j'6L v]lt ul/Psf] If]qdf 
k|lt x]= ;fnsf] lj?jf #,$^) / vo/ nufot cGo k|hftLsf] %,!!# lj?jfx? k'g?Tkfbg ePsf 
5g\ -ofbj, @))*_ . To; If]qdf clxn] nfy|f eGbf cUnf] lj?jf x's]{sf 5g\ eg] afFls ?vx?sf] 
j[l4 klg /fd|f] ePsf] 5 .

#=&=@ lkk/fsf]6L dlxnf ;fd'bflos jg slknj:t'
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@)^$ ;fndf lkk/fsf]6L dlxnf ;fd'bflos jg, slknj:t'df jg Joj:yfkg ug{ ljleGg cj:yfsf] 
jgdf % j6f Kn6 :yfkgf u/]sf lyP . h; cg';f/ klxnf] Kn6df kmf6km'6 ?v ePsf] Kn6df dfp 
?v /fv]/ jfFsL ?v x6fO{ hf]t]/ ;+/If0f ubf{ pNn]vgLo glthf b]lvPsf] 5 h'g 7fpFdf ;fnsf] 
lj?jf lyPg Tof] 7fpFdf k|z:t lj?jf pd|]sf] dflysf] lrqjf6 yfxf kfpg ;lsG5 . o;n] 7"nf] ?v 
ePsf] jgnfO{ Joj:yfkg ug]{ pkfosf] ?kdf dfu{bz{g ub{5 .

#=&=# ltnf}/fsf]6 ;fem]bf/L jg, slknj:t' 

slkna:t' lhNnfsf] jg If]q dWo] (,$@&=$* x]= cf]u6]sf] ltnf}/fsf]6 ;fem]bf/L jg Joj:yfkgsf] 
nflu @ j6f If]qsf] 5'6\6f 5'6\6} jg Joj:yfkg of]hgfdf /fhdfu{ blIf0fsf] efu @,&@@ x]= sf] 
;fem]bf/L jg Joj:yfkg z'? ePsf] 5 . To;}u/L xfn ;DDfdf !# j6f ;j sDkf6{d]G6df k'g?Tkfbg 
s6fg ug]{ eg] klg !) j6f ;j sDkf6{d]G6df k'g?Tkfbg s6fgsf] yfngL ePsf] 5 / @ j6f ;j 
sDkf6{d]G6df dfq ktNofpg] sfdsf] z'?jft ePsf] 5 . j}1flgs jg Joj:yfkg sfo{ @)^* ;fn 
b]lv z'? ePsf] 5 h;sf] glthf tn k|:t't ul/Psf] 5 . 

#=* k'g?Tkfbg s6fg kl5sf] cj:yf 

Jfg sfo{ of]hgf cg';f/ k'g?Tkfbg s6fg x'g] ;j sDkf6{d]G6df s6fg kl5 $ jif{sf] glthf 
dflysf] kmf]6f]df b]vfOPsf] 5 h; cg';f/ @)^* ;fndf pQm Kn6df *^& j6f lj?jf lyP eg] 
Tolx Kn6df $ jif{ kl5 !#,*^& j6f ;fnsf lj?jfx? pTkfbg ePsf] b]lvG5 . o;jf6 k'g?Tkfbg 
s6fgsf] p2]Zo k"/f ePsf] b]lvG5 . 
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;|f]tM ltnf}/fsf]6 ;fem]bf/L jg ;d"x, slknj:t' 

  

#=( jg k}bfjf/ pknJwtfdf ePsf] kl/jt{g

;fem]bf/L tyf ;fd'bflos jgsf] ;3g Joj:yfkg x'g yfn] kl5 t/fO{sf hgtf k/fk"j{ sfn b]lv 
jgjf6 ljleGg lsl;dsf] jg k}bfjf/ pkef]u ub{} cfP klg s]xL jif{ b]lv jgaf6 jg k}bfjf/ 
;+sng ug{ alGrt lyP . l;hgdf 6f9fsf ufpFsf afl;Gbfx?n] ljleGg lsl;dsf jg k}bfjf/x? 
;+sng ug]{ uy]{ . jg k|j]zdf k|zf;lgs s8fO{, uf]? uf8f lnnfd / d'2fn] ubf{ ;a{;fwf/0f tyf 
;DkGg hgtfsf] klg jg k|j]z ug]{ qmd 36b} uof] . bfp/fsf] cefjdf sltko 7fpFdf nfz klg 
u'O{7fn] g} hnfpg' kb{Yof] . 6f9f a;f]jf; u/]sfn] s[lif tyf 3/sfhsf] nflu  geO{ gx'g] jg k}bfjf/ 
sf7, bfp/f, / s[lif cf}hf/ / cGo 3/]n' h8Lj'6L cflb rf]/L lgsf;L ug]{ JolQmx?af6 rsf]{ d"No 
lt/L lsGg jfWo x'g] ub{y] . ;fem]bf/L jgsf] Joj:yfkg z'? eP kl5 jg k}bfjf/ ljqmL ljt/0f ug]{ 
;+oGqsf] lgdf{0f x'g'sf ;fy} ;/n k|lqmofaf6 jg k}bfjf/ cfk"lt{ x'g] sfo{sf] yfngL eof] . cf=j= 
@)^*.^( b]lv @)&@.&# ;Ddsf] 
jg k}bfjf/ cfk"lt{sf cj:yf tn 
k|:t't ul/Psf] 5 . 

cf j= @)^*÷^( b]lv @)&@÷&# 
;Dddf !,$%,%(@ So"= lkm6 sf7 
/ #(& r§f bfp/f ltnf}/fsf]6 
;fem]bf/L jg ;d"xdf ljt/0f 
ePsf] 5 . o;jf6 ljleGg cf=j= 
df nfeflGjt ePsf 3/w'/L o; 
k|sf/ 5g\ . 

Tfflnsf $ M ljleGg cf= j= df jg k}bfjf/ kfPsf 3/w'/L ;+Vof

 l;= g+=  cf=j sf7 kfpg] bfp/f kfpg] kf]n kfpg]  s}lkmot

 1 2068/69 420 0 0  

 2 2069/70 805 163 115  

 3 2070/71 1110 0 65  

 4 2071/72 1020 264 121  

 5 2072/73 1510 219 153  

  4865 646 454  

;|f]tM ltnf}/fsf]6 ;fembf/L jg ;d"x, slknj:t'

jg sfo{ of]hgf cg';f/ pTkfbg ePsf] jg k}bfjf/x? cfjZos ePsf pkef]Qmfx?nfO{ dfu 
cg';f/ 5fgljg u/L ljt/0f ul/Psf] 5 . clxn] ;Dd ljleGg cf=j= dfsf7 bfp/f kfpg] u/]sf 
3/w'/L j9bf] qmddf /x]sf] 5g\ / sf7sf] cfjZostf kl/k"lt{ k"0f{ ?kdf e}/x]sf] cj:yf 5 . 

#=!) jg k}bfjf/af6 ePsf] cfly{s nfe

k/Dk/fut tl/sfn] jg If]qsf 9nfk8f ?v ;+sngjf6 cf=a=@)%(÷)^) df jg ljefun] t/fO{sf 
@$ lhNnfaf6 jg k}bfjf/ ;+sng u/L @* s/f]8 () nfv -@*( ldlnog_ /fhZj ;+sng u/]sf] 

;|f]tM ltnf}/fsf]6 ;fem]bf/L jg ;d"x, slknj:t'



PR
O

C
EE

D
IN

G
S

348

Proceedings of the First National Silviculture Workshop

lyof], cf=a=@)^!÷^@ df ?= $# s8f]/ ^! nfv / cf=a=@)^%÷^^ df ?= %( s8f]/ @! nfv 
cf=a=@)^&÷^* df ?= !# s8f]/ @& nfv / cf=a=@)&)÷&! df ?= ($ s8f]/ @% nfv /fhZj 
;+sng ePsf] b]lvG5 -xfd|f] jg, jg ljefu @)^^, @)&!_, hj ls t/fO{sf] jgsf] j}1flgs 
Joj:yfkg gu/]/ jflif{s ?kdf ?=%,#() k|lt x]= sf b/n] sl/j @=& c/j 3f6f e} /x]sf] 5 -lxn 
!(((_ . olb t/fO{sf] pTkfbgzLn jgsf] Joj:yfkg u/L sf7 ljqmL u/]df jflif{s ?kdf sl/j !# 
c/j ?lkof cfl{y{s pkfh{g ug{ ;lsG5 -:sf} j|f]Os, ;fx / l;Ub]n @))$_ . t/fO{sf] jg Hofb} 
pTkfbgzLn ePsf] sf/0fn] /fd|f];+u Joj:yfkg ug]{ xf] eg] jflif{s %) c/j ?k}of eGbf j9Lsf] 
kmfO{bf lng ;lsG5  -jGhf8] / cf]emf @)^^_ . o:tf] ;Defjgf ePsf] b]zdf xfn s]xL If]qdf 
dfq jg ;|f]t Joj:yfkg eO{ /x]sf]5 . ltnf}/fsf]6 ;fem]bf/L jgsf] Joj:yfkg ubf{ ePsf] cfly{s 
pkfh{g tnsf] tflnsfdf k|:t't ul/Psf] 5 . 

tflnsf %M ltnf}/fsf]6 ;fem]bf/L jgsf] Joj:yfkgjf6 ePsf] cfDbfgL / vr{sf] ljj/0f -?=_

cf=j=
;fem]bf/Lsf] 
cfDbfgL

;fem]bf/Lsf]
 vr{

;/sf/sf] 
cfDbfgL

;/sf/sf] 
Vr{

hDdf
cfDbfgL

hDdf
 vr{

s}lkmot

2068/69 2115386 0 8609031.3 6200000 10724417 6200000

2069/70 6587468 8579945.18 7374332 4480000 13961800 13059945.18

2070/71 3060555 6703739.86 7371728 2383685 10432283 9087424.86

2071/72 9137158 12342430.0 8619331 2000000 17756489 14342430
30436510
:6s jg 
k}bfjf/sf] /sd

2072/73 6689817 11943776.0 28501282 3500000 35191099 15443776

hDdf 27590384 39569891.04 60475704.3 18563685 88066088 58133576.04

o; ;fem]bf/L jgsf] ;Lldt If]q Joj:yfkg ubf{ rfx] cg';f/ cfDbfgL x'g g;s] klg pNn]vgLo 
cfDbfgL ePsf] 5 . ;fem]bf/L jgsf] cfDbfgL ut % jif{df j9b} uPsf] b]lvG5 . jgjf6 x'g] cfDbfgL 
jflif{s jg Joj:yfkg If]q / ;f] jf6 pTkfbg x'g] jg k}bfjf/sf] kl/df0fdf e/ kb{5 . hlt jg If]q 
Joj:yfkg x'G5 To;} cg'?k ;fem]bf/L jg ;d"x / ;/sf/n] cfDbfgL kfpg ;S5 . jgsf] cj:yf 
cg';f/ clxn] eO{ /x]sf] vr{ k|ofKt geP klg z'?jft ePsf] ;/fxgLo / pko'Qm g} b]lvG5 .

#=!)=! ltnf}/fsf]6 ;fem]bf/L jg Joj:yfkgjf6 ePsf] /f]huf/L l;h{gf

tflnsf ^M ltnf}/fsf]6 ;fem]bf/L jgsf] Joj:yfkgjf6 ePsf] /f]huf/L / cfo

l;= g+= cfly{s jif{ >d lbg cfo /sd ?= s}lkmot

1 2068/69 34133 9386575
2 2069/70 16559 4553725
3 2070/71 12257 3370675
4 2071/72 18753 5625900
5 2072/73 19361 6485935

 hDdf 101063 29422810
;|f]tM ltnf}/fsf]6 ;fembf/L jg ;d"x, slknj:t'
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;fem]bf/L jgsf] Joj:yfkg ubf{ /f]huf/L l;h{gf x'G5 h'g :yfgLo :t/df pNn]vgLo 5  / 
of] :yfgLo hgtfsf] cfDbfgLsf] >f]t ePsf] 5 . ;fem]bf/L jg ut % jif{ b]lv :yfgLo:t/df 
/f]huf/Lsf] ;|f]tsf] ?kdf j9b} uPsf] b]lvG5 . jgdf x'g] /f]huf/L tyf cfo cfh{g jflif{s?kdf jg 
Joj:yfkg ug]{ If]qdf e/ kb{5 . hlt jg If]q Joj:yfkg x'G5 To;} cg'?k /f]huf/L / cfDbfgL 
kfpg ;lsG5 . dflysf] tflnsfdf jflif{s /f]huf/L / cfDbfgL km/s km/s b]lvG5 h;sf] cy{ ;dfg 
?kdf jg Joj:yfkg e} /x]sf] 5}g . jg sfo{ of]hgf cg';f/ Joj:yfkg x'b} uPdf ljleGg yl/sf 
/f]huf/Lsf] cj;/ j9b} hfg] 5 / :yfgLo tyf /fli6«o:t/df cfo >f]t j9g] 5 . 

#=!)=@ :yfgLo /f]huf/Lsf] lsl;d

tflnsf &M ltnf}/fsf]6 ;fem]bf/L jgsf] Joj:yfkgdf ;+nUg /f]huf/Lsf] lsl;d

l;= g+= /f]huf/Lsf lsl;d Jfflif{s /f]huf/L ;+Vof hDdf >d lbg Hofnf /sd ? k|ltzt

! Dffl;s jg x]/fn' 15 5475 1834125 22.23

@ b}lgs HofdL 20212 20212 6063600 73.49

# Jfg k|fljlws ! 1 360 292800 3.55

$ Nf]vfkfn !  180 60000 0.73

 hDdf 26227 8,250,525 100.00

;|f]tM ltnf}/fsf]6 ;fembf/L jg ;d'x, slknj:t'

Dfflysf] tflnsf cg';f/ ;fem]bf/Ln] ljleGg lsl;dsf] /fh]uf/L l;h{gf u/]sf] 5 . h;df ;j eGbf 
j9L b}lgs Hofnfbf/Ldf sfd ug]{ >lds kb{5g\ eg] bf]>f]df jif}{ e/L sfd ug]{ dfl;s Hofnfbf/Ldf 
!% hgf 5g\ . jg Joj:yfkgsf] sfd j9b} hfbf /f]huf/Lsf] cj;/ klg j9b} hfG5 .

#=!)=# jgsf] cfDbfgLjf6 cfocfh{g / ;fdflhs ljsf;

o; ;fem]bf/L jgdf ePsf] cfDbfgL k|fyldstf cg';f/ jg ljsf; d} vr{ ePsf] b]lvG5 . ;fem]bf/L 
jgsf] lgb]{lzsf cg';f/ cfDbfgLsf]  %) k|ltzt /sd ;fdflhs ljsf;df vr{ ug]{ pNn]v eP klg 
;f] cg';f/ x'g ;s]sf] 5}g, lsgeg] ;d"x s} cfDbfgL sd ePsf]n] jg Joj:yfkgnfO{ k|fyldstf 
lbFbf ;fdflhs ljsf; ug{ ;lsPsf] 5}g .   

#=!! jg Joj:yfkgsf d'Vo l;sfO{x?

	 t/fO{sf] pTkfbgzLn jgsf] ;3g Joj:yfkg eO{ To;jf6 jgsf] cj:yfdf ;'wf/ cfpg'sf] 
;fy} jg k}bfjf/sf] lbuf] pTkfbgjf6 cfTdlge{/ tkm{ pGd'v x'g] .

	 :yfgLo tj/df jg If]qdf u/Lad"vL /f]huf/Lsf cj;/x? a[l4 eO{ jgdf cfwfl/t 
pBf]ux? tyf cfod"ns sfo{qmdx? ;~rfng x'g] .

	sf7, bfp/fsf] cfk"lt{ k|lqmof Jojl:yt eO{ o; If]qjf6 /fli6«o cy{tGqdf yk of]ubfg 
k'Ug] .
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	 jg If]q cltqmd0f, rf]/L s6fgL, cfunfuL tyf clt rl/r/0fsf] /f]syfd x'g] .

	 jg If]qsf] ;+/If0f, ljsf; tyf Joj:yfkgsf nflu :yfgLo ;|f]t ;fwgsf] kl/rfng x'g] 
/ :yfgLo Ifdtf Pjd ;Lksf] ljsf; x'g] . 

	pkef]Qmfx?df ;fem]bf/L jg Aoj:yfkg ;DjGwL hgr]tgf j[l4 tyf ;+:yfut Ifdtfdf 
clej[l4n] 6f9fsf pkef]Qmx?NffO{ jg k}bfjf/ ;'ne tl/sfjf6 pknJw x'g] .

#=!@ s]xL ;'emfjx?

olb ;d[l4sf nflu jg / jg Joj:yfkg o;sf] dfWod xf] eg]]M

•	 lbuf] jg Joj:yfkgsf] cjwf/0ffnfO{ Jojxf/df nfu" ug'{ kb{5 .

•	 Joj:yfkgsf] lx;fjn] ;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{g, lgb]{lzsf, sfo{ljlw / 
lgodfjnLdf ;wf/ x'g' kb{5 .

•	 jg Joj:yfkgsf nflu cg's"n jftfj/0f, Jfg Joj:yfks / ;xof]uLdf jg Joj:yfkg 
ug]{ k|ltj4tf rflxG5 .

•	 jg Joj:yfkg jf/] /fli6«o :t/jf6 Kf|fyldstf / k|lta4tf tyf cWoog x'g' kb{5 . 

•	 jg Joj:yfkg of]hgf th'{dfsf] nIf Jfflif{s sfo{qmddf ;dfj]z ug'{ kb{5 .

•	 cfjZos bIf hgzlQm / Jfg Joj:yfksLo Ifdtf clej[l4 / jg sd{rf/Lsf] sfo{ 
;Dkfbg Joj:yfkg u/]sf] cfwf/df d"Nof+sg ug]{ kl/kf6L a;fNg' kb{5 .

•	 cfjZos jh]6 lgwf{/0f / vr{ ug]{ kl/kf6L ;/n x'g' kg]{ .

•	 ;+:yfut ljsf;, institutional memory, handover takeover, performance agreement 
DoF- DFO, DFO-Sector, Sector–Illaka.	Ul/g' kg]{ .

•	 Jfg Joj:yfkg G.S., AI/ AAC eGbf jg ;Dj4{g k|0ffnL ckgfO{ jg sf{of]hgf tof/L / 
sfof{Gjog ug'{ kg]{ .

•	 t/fO{sf] jgdf /]8 Kn; cGt/ut sfj{g Jofkf/ / kfl/l:ylts ;]jf k|jw{g ug{ pko'Qm 
jg ;Dj4{g sfo{ ;dodf ug'{ kb{5 . 

$= lgisif{

jg k|fs[lts / gjLs/0fLo >f]t xf] . of] dflg;sf] x:tIf]kn] ubf{ ljgfz tyf ;'wf/ x'G5 . lbuf] 
jg Joj:yfkg Action oriented k|lqmof xf] To;y{ of] ukm jf s'/fdfq u/]/ jgsf] lbuf] ?kdf 
Joj:yfkg x'g ;Sb}g . lbuf] jg Joj:yfkgsf] cjwf/0ff jg lj1fgdf cwfl/t 5 h;sf] z'?jft 
s]xL If]qdf cf+lzs ?kdf e}/x]sf] 5 t/ cem o;df tLj|||||tf Nofpg h?/L  5 . lbuf] cfk"lt{sf] nflu 
pTkfbg lbuf] x'g' kb{5 h'g ls pko'Qm jg ;+jw{g ;dodf u/]df dfq ;+ej x'g ;S5 .

t/fO{sf] d'Vo d'Nojfg k|hflt ;fn ePsf]n] j}1flgs jg Joj:yfkg ug{ jgsf] cj:yf cg';f/ 
ljleGg jg ;Dj4{g k|0ffnLsf] th'{df / sfof{Gjog u/] kl5 glthf /fd|f] b]lvPsf] 5 . t/fO{sf] jg 
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Joj:yfkg ug{ 7f]; of]hgf ;lxt ;/f]sf/jfnfx? jLr jg ;Dj4{g k|0ffnLjf/] ;dfg j'emfO sfod 
ug{' kb{5 .  jgjf6 9nf k8f ;+sng, jg >f]t ;j]{If0f cg';f/ Annual allowable cut cg';f/ 
jg Joj:yfkg eGbf klg jg ;Dj4{g k|0ffnL cg';f/ jgsf] Joj:yfkg ug'{ kb{5 . 

s]xL lhNnfdf j}1flgs jg Joj:yfkgsf] ?kdf jg ;Dj4{g k|0ffnL cg';f/ z'? u/]sf] sfo{sf] 
;sf/fTds glthf b]lvPsf] 5 . t/fO{sf] jgdf Joj:yfkg k4lt ckgfO Joj;foLs/0f ug]{ k|z:t 
;+efjgf 5 . o;jf6 jgsf] cj:yfdf ;'wf/sf] ;fy} ;d"x / ;/sf/sf]] cy{tGqdf 6]jf k'¥ofpg'sf 
;fy} w]/} xb ;Dd /f]huf/L ;d]t l;h{gf ePsf] 5 . clxn] ;+/If0f dfq ul//x]sf jgx?sf] ljleGg 
;+j4{g k|0ffnL cGtu{t Joj:yfkg ug{ jg k|fljlws tyf ;/f]sf/jfnfx?sf] nflu r'gf}tL / 7"nf] 
cj;/ klg xf] . 
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jGhf8], d, / cf]emf x]= -@)^^_ t/fO{ jg Joj:yfkgsf] ?kfGt/0fM /fli6|o ;xdltsf] Ps k|:tfj,gLlt ut 
jx; >[+vnf !%, km/]:6 PS;g, g]kfn sf7df08f} .

ofbj, gfu]Gb| k|= -@))*_, ;xeflutfd'ns jg Joj:yfkg k4ltjf6 jg, cfly{s ljsf; / /f]huf/Ldf k/]sf] 
k|efj, Pn=Pkm=kL= /flKt If]qsf] cWoogM ;f=jg /fli6|o uf]i7L @)^%, g]kfn

xfd|f] jg -@)^@_ M jg tyf e" ;+/If0f dGqfno, jg ljefu, jj/dxn sf7df08f} .  

j}1flgs jg Joj:yfkg sfo{ljlw @)&!, jg tyf e" ;+/If0f dGqfno, sf7df08f}

ltnf}/fsf]6 ;fembf/L jg ;d"x tyf lhNnf jg sfof{no, slknj:t'sf ljleGg /]s8{x?
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afx|jg ;fem]bf/L jgsf] k'g?Tkfbgsf] cj:yf, 
cg'ej, l;sfO{ / cfufdL dfu{lrq

(Regeneration Status, Experiences, Lesion Learnt and 
Wayforward of Barahban Collaborative Forest in Kailali)

Krishna Bahadur Bhujel1*, Ramesh Bahadur Chand2 and Thakar Bikram Sahi3

;f/f+z

g]kfndf pTkfbgzLn ?kdf /x]sf jgnfO{ jg ;Da4{g k|0ffnLsf] cfwf/df ljljw s6fg k|0ffnLx? ckgfO{ 
k'g?Tkfbgåf/f jgsf] lbuf] Aoj:yfkg u/fO{ k'g u'0f:t/Lo pTkfbg jg :yfkgf u/fpg] nIosf ;fy 
sfo{s|d ;+rfng e} /x]sf 5g\ . o;} ;Gbe{df afx|jg ;fem]bf/L jg s}nfnLdf klg O{/]u'n/ ;]N6/p8 l;i6d 
ckgfO{ jgsf] k'g?Tkfbg k|s[ofåf/f jgsf] lbuf] Aoj:yfkg ul/Psf] 5 . o; Aoj:yfkg of]hgfn]] % aif{sf] 
sfo{sfn k"/f ul/;s]sf] 5 . ctM o; jgsf] k'g?Tkfbg s6fg ul/Psf jg If]qdf k'g?Tkfbgsf] cj:yf 
s] s:tf] 5, ;f] cg'ej / l;sfO{ s] /x]sf] 5 eGg] kQf nufpg] p2]Zosf ;fy of] cWoog ul/Psf] xf] . 
o; cWoogdf k'g?Tkfbg  !Ü :ofDkn O{lG6]gl;6Lsf] cfwf/df @) x]S6/ k'g/Tkfbg s6fg If]qdf hDdf 
*) :ofDkn Kn6x? tof/ u/L  % ld6/ nDjfO{ / % ld6/ rf}8fOdf If]q lgwf{/0f k'g?Tkfbgsf] ;e]{If0f 
ul/of] . o;sf ;fy} r]slni6 tof/ u/L ;DalGwt ;/f]sf/jfnfx?sf] wf/0ff ;d]t a'lemof] / ljZn]if0f 
ul/of] . ljutsf] sfo{of]hgf, k|ult k|ltj]bg / ;f] ;DaGwL cGo n]vx? cflb, bf];|f] txsf] ;"rgfx?sf] 
?kdf ;+sng u/L k'g/fjnf]sg ul/of] . cWoog cg';f/ s6fg If]qdf k'g?Tkfbgsf] cj:yf ;du|df pQd 
-*),(%)÷x]=lj?jf_ /x]sf] 5 h;df ($=$Ü lj?jf ≤! ld6/ prfO{sf] /x]sf], lj?jfsf] cf};t prfO{ #=% 
lkm6 / d'gf k|lt lj?jf ;+Vof $ /x]sf] 5 . lj?jf a[l4b/ cf};t ?kdf !=% Ü k|lt aif{ /x]sf] b]lvG5 . 
s/Lj *)Ü ;DalGwt ;/f]sf/jfnfx?sf] wf/0ff k'g?Tkfbg k|lt ;Gtf]ifhgs /x]sf] b]lvG5 . kmn:j?k jg 
Aoj:yfkgdf a9fjf ldn]sf] 5 . lj?jf ;+Vof clws /x]sf] t/ ;fn k|hfltsf] ;+Vof sdL /x]sf]n] ;fn 
afx'Notf sfod ug{sf nflu k'g?Tkfbg clea[l4 sfo{s|d ;+rfng ul/g' kb{5 . o; cWoogaf6 k|fKt 
glthf, cg'ej / l;sfO{ o; k|sf/sf] Aoj:yfkg ul/g] If]qdf ;d]t pkof]uL x'g ;Sg] b]lvG5 . 

Abstract
The silviculture system based management practices has been taken as an intiation for 
sustainable forest management focusing on the mature productive forests in Nepal. The irregular 
shelterwood system has been applied in the Barhaban collaborative forest in Kailali district for 
sustainable forest managment. The forest management scheme has completed 5 years period. 
The study was carried out to find out the present status of regeneration and its’ experience and 
lessons learnt. The 80 numbers of permanent regeneration sample plots were designed under 
the 1% sampling intensity and allocated in the regeneration felling plots. The 5x5 meter size 
was taken for regeneration survey. The concerned stakeholders’ perception was taken through 
pre-tested check list. The information was analyzed by using the excel program, GIS functions 
and presented in graph, chart, tables and maps.The results showed that 80,950 number of various 
species seedling per hectares with 46% Sal (Shorea robusta) species composition was found. 
The average height 3.5 ft and 4 shoots/plant were showed with 1.5% growth rate per year. 
Average 80% concerned stakeholders’expressed their opinion in satistactory on this type of forest 
management practices in Barhaban collaborative forest. The findings of study will contribute 
to establish baseline information of regerneration that will be useful to policy makers, forest 
managers and communities for sustainable forest management. 

1  Forest Management specialist and freelancer 
2  District Forest Officer, Kailali
3  Coordinator of Barahban Collaborative Forest

*Corresponding author: bhujelkb@gmail.com
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!= kl/ro (Introduction)
o; afx|jg ;fem]bf/L jg kl/kSj ?vn] el/P/ /x]sf] Ps pTkfbgzLn rSnf jg xf] . o; jgsf] 
s'n If]qkmn  !,^(!=&( x]= /x]sf] 5 . ;f]dWo] ;lqmo jg Aoj:yfkg jgsf] ?kdf !,$)&=$$ x]= 
/x]sf] 5 eg] jfFsL @*#=(% x]= jg j:tL;+u hf]l8Psf] efu Fringe area sf] ?kdf /x]sf] 5 . o; 
jg jl/kl/sf] jg If]q ;ftj6f ;fd'bflos jgsf] ?kdf x:tfGt/0f u/L Aoj:yfkg e}/x]sf] 5 . o; 
jgdf z'4 ;fn, t/fO{ ;fn xf8{p8 / vo/ l;;f} cflb lsl;dsf] jg /x]sf] 5 . o; jg If]qsf] k"/} 
efu t/fO{ / efj/sf] ;dtn If]qdf kb{5 . o; jg If]qjf6 k/fDk/fut 6f9f /x]sf pkef]QmfnfO{ 
;d]t ckgTjsf] efjgf ljsl;t u/fO{ jg ;Da4{g k|0ffnLsf] cfwf/df lbuf] Joj:yfkg u/L j9bf] 
jg k}bfjf/sf] cfk"lt{, /f]huf/Lsf] l;h{gf, h}ljs ljljwtf, jftfj/0fsf] ;+/If0f ub]{ :yfgLo tyf 
/fli6«o cy{tGqdf 6]jf k'¥ofpg] nIosf ;fy of] Aoj:yfkg of]hgf tof/ ul/Psf] 5 . o; ;fem]bf/L 
jgsf] cf=j= @)^^÷)^& b]lv % aif]{ sfo{sfn ;DkGg u/L cfufdL !) aif]{ of]hgf tof/ ul/Psf] 
5 . 

o; ;fem]bf/L jgsf] k|efljt If]qsf] ?kdf ;fljssf wgu9L pkdxfgu/kflnsf, cQl/of gu/kflnsf, 
rf}dfnf, v}/fnf, uf]bfj/L uf=lj=;=x?sf #) j8fx? sfod ul/Psf] 5 . oL k|efljt If]qsf #!,@&@ 
3/w'/Lsf !,^#,^%& hg;+Vof k|ToIf ?kdf nfeflGjt /x]sf 5g\ -/fli6«o hgu0fgf @)^*_ . o; 
jg If]qdf k|lt x]S6/ lj?jf $,^)@ j6f, nfy|f %@& j6f, kf]n &% j6f / ?v &# j6f 5g\ eg] 
$) ;]=dL= jf a9L 5fltsf] prfO{df Aof; ePsf ?vx? k|lt x]S6/ cf}ift ^@ j6f dfq /x]sf] 5 . 
o:t} ?v / kf]nsf] k|lt x]S6/ cfwf/ If]qkmn (Basal area) @$=*@ ju{ ld6/ 5 eg] qmk Aof; 
(Crop Diameter) %=^@ ld6/ /x]sf] 5 . o; tYof+sn] a[4 tyf kl/kSj ?vx?sf] afx'Notf /x]sf] 
O+lst ub{5 . k|lt x]S6/ ?vsf] df}Hbft @!*=!# 3=ld= / kf]nsf] &=(! 3=ld= u/L hDdf @@^=)$ 
3g ld6/ /x]sf] 5 . ?vsf] cg'kftdf kf]nsf] ;+Vof / cfotgsf ;fy} nfy|f / k'g?Tkfbgsf] cj:yf 
Go"g /x]sf] b]lvG5 . ;du|df xfn /x]sf] df}Hbftsf] cj:yf cg';f/ jgsf] cj:Yff /fd|f] b]lvPsf] 5 . 
;fk]lIfs ?kdf h}ljs ljljwtfsf] cj:yf /fd|f] ePsf] lrq0f ub{5 . h}ljs ljljwtf / h}ljs dfu{ 
;d]tnfO{ dha't agfO{ jgsf] :jf:Yodf ;'wf/ Nofpg] o; of]hgfsf] nIo /x]sf] 5 . 

o; Joj:yfkg of]hgf cg';f/ $ j6f sDkf6{d]G6sf Ps Ps j6f ;j– sDkf6{d]G6x?df k'g?Tkbfg 
s6fg sfo{ !) aif{;Dd ul/g]5 . o;/L s6fg ubf{ ljut Aoj:yfkg of]hgf cg';f/ k'g?Tkfbg 
s6fg ePsf If]qx?nfO{ lg/Gt/tf lbO{g]5 . ;fy} ;+u} hf]l8P/ /x]sf] sDkf6{d]G6sf] Ps j6f 
;a–sDkf6{d]G6df Preparatory felling ul/g] k|:tfj ul/Psf] 5, h;n] cfufdL !) aif{ ;Ddsf] 
cjlwdf k'g?Tkfbg x'g] cg's"n jftfj/0f l;h{gf x'g'sf] ;fy} cfufdL !) aif{df k'g?Tkfbg s6fg 
ubf{ k'g?Tkfbgsf] ;'lglZrttf ug{ ;xof]u ub{5 . ;fy} 9nfk8f / ;'v8 v8f ?vx? ;Dk"0f{ 
sDkf6{d]G6 If]qaf6 ;sng ul/g] 5 . ljut of]hgfsf] cjlwdf k'g?Tkfbg s6fg ul/Psf] jg If]qdf 
k'g?Tkfbg clea[l4 sfo{s|d !) aif{;Dd ;3g ?kdf ;+rfng ul/g] Aoj:yf 5 . 

o; Aoj:yfkg sfo{of]hgfdf O/]u'n/ ;]N6/ p8 (Irregular Shelterwood) jg ;+jw{g k|0ffnL 
cg';f/ jg Joj:yfkg ug]{ k|:tfj ul/Psf] 5 . o; jgsf] Aoj:yfkgdf ;fn k|hfltsf] ax'Notf 
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/x]sf]n] *) aif{ afnLrqm sfod ul/Psf] 5 . o; Aoj:yfkg of]hgfsf] cjlwe/df k|To]s 
sDkf6{d]G6sf] Pp6f Pp6f ;j–sDkf6{d]G6df k'g?Tkfbg s6fg ul/g] 5 . afFsL ;j sDkf6{d]G6x?df 
cGo jg ;+jw{gsf lqmofsnfkx? ;+rfng x'g]5g . k'g?Tkfbg s6fgsf] xsdf k|To]s jif{ s6fg 
x'g] ?v ;+Vofsf] cfwf/df cfotg cg'dfg ul/Psf] x'gfn] jflif{s ?kdf ;j sDkf6{d]G6 leq ?vx? 
s6fg ubf{ lglZrt If]qkmn cyf{t jflif{s sfo{If]q 5'66\ofO{ /xg' kb}{g . ;f] ;j sDkf6{d]G6df 
pknJw ?vx?sf] jfSnf]kgf, t'ngfTds ?kdf j'9f ?vsf] jfx'Notf / df}h'bf k'g?Tkfbgsf] 
cj:yfsf] cfwf/df k'g?Tkfbg s6fgsf] sfo{ ;'?jft ul/g]5 . o;sf ;fy} ljut sfo{of]hgf 
cg';f/ k'g?Tkfbg sf6g ul/Psf If]qx?nfO{ lg/Gt/tf lbO{g]5 . lglZrt jif{df s6fg ul/g] ?vsf] 
;+Vof k"/f x'gf;fy s6fgsf] jfFsL sfd ToxL ;dfKt x'g]5 . o; If]qnfO{ s6fg PsfO{sf] ?kdf 
lnO{g]5 . 

o; jg If]qdf ljut sfo{of]hgfsf] cjlwdf k'g?Tkfbg s6fg ul/Psf If]qx?df k'g?Tkfbgsf] 
;+/If0f / ;Da4{gsf sfo{x? ;+rfng e}/x]sf] 5 . k'g?Tkfbgsf] cj:yf s] s:tf] 5, s'g b/df 
a[l4 e} /x]sf] 5 / s] s:tf ;d:ofx? 5g / ;f] sf] ;dwfgsf] nflu s] s:tf pkofx? /x]sf 5g 
egL cWofjlws ?kdf cWoog cg';Gwfg u/L lbuf] ?kdf Aoj:yfkg ug]{ sfo{qmd /x]sf] 5 . o;} 
sfo{qmd cg';f/ k'g?Tkfbg s6fg If]qsf] % aif]{ sfo{sfn k"/f ul/;s]sf]n] of] cWoog ul/Psf] 5 . 

@= cWoogsf p2]Zox? -Objectives)

@=! d'Vo p2]Zox?

o; cWoogsf] d'Vo p2]Zo s6fg If]qsf] k'g?Tkfbg cj:yf ljZn]if0f u/L tYyf+ssf] cWofjlws 
ug]{ /x]sf] 5 . 

@=@ ljlzi6 p2]Zox? (Specific objective)

o; cWoogsf ljlzi6 p2]Zox? lgDgfg';f/ 
/x]sf 5g\ M 

•	 s6fg jg If]qdf k'g?Tkfbgsf]] jt{dfg 
cj:yfsf] n]vfhf]vf ug]{ .

•	 k'g?Tkfbgsf] ljut / jt{dfg cj:yfsf] 
t'ngfTds ?kdf ljZn]if0f ug]{ .

•	 k'g?Tkfbg ;DaGwdf :yfgLo:t/sf 
;DalGwt ;/f]sf/jfnx?sf] wf/0ff klxrfg 
ug]{ .

•	 ;+:yfut ;+/rgfsf ljut aif{x?df 
k|fKt cg'ej, ;d:of, l;sfO{ / cfufdL 
dfu{lrqsf] cWoog ug]{ . 
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#= cWoog ljlw (Materials and Methods)

#=! cWoog If]q

afx|jg ;fem]bf/L jgsf] ljut sfo{of]hgfsf] cjlwdf k'g?Tkfbg s6fg ul/Psf] If]qnfO{ cWoog 
If]qsf] ?kdf lnO{Psf] 5 . o; jgsf] If]qkmn !,^(!=&( x]] /x]sf] 5, h;df ;lqmo jg Aoj:yfkg 
If]q !,$)&=$$ x]= / @*#=(% x]= jg j:tL;+u hf]l8Psf] efu Fringe area sf] ?kdf /x]sf] 5 . 
of] cWoog ;lqmo jg Aoj:yfkg If]qdf ulPsf] 5 . o; jgsf] of]hgf cf=j= @)^&÷)^* b]lv 
@)&@÷)&#  ;Ddsf] Ps sfo{cjlw ;DkGg u/L cfufdL !) aif{sf] Aoj:yfkg of]hgf tof/ u/fO{ 
sfof{Gjog e} /x]sf]    5 . ljut sfo{of]hgf cg';f/ % j6f Kn6x?sf] @) x]= If]qkmndf k'g?Tkfbg 
s6fg ul/Psf] lyof] . o;} s6fg If]qdf k'g?Tkfbg ;e]{If0f ul/of] . o; k'g?Tkfbg ;e]{If0fsf nflu 
lh=lk=P;=, ;fwf/0f 6]k, DBH tape, ;e]{If0f kmf/d cflb ;fdfu|Lx? k|of]u ul/Psf] 5 .  

#=@ :ofDkn l8hfO{g, Kn6 ;+Vof / ;e]{If0f

tL k'g/Tkfbg s6fg ul/Psf If]qx?df !Ü :ofDkn OG6]gl;6L lnFbf :ofDkn Kn6sf] hDdf If]qkmn 
)=@ x] /x]sf] 5 . o;}sf] cfwf/df Kn6 ;+Vof lgwf{/0f ul/of] . h; cg';f/ @) x]S6/ k'g/Tkfbg 
s6fg If]qdf hDdf *) :ofDkn Kn6x? /x]sf 5g . oL Kn6x?nfO{ lh=lk=P=df /fvL purposive 
sample sf] cfwf/df :ynut ?kdf Kn6sf] klxrfg ul/ % ld6/ nDjfO{ / % ld6/ rf}8fOdf If]q 
lgwf{/0f u/L pQm If]qdf /x]sf lj?jfsf] lgwf{l/t kmf/ddf k'g?Tkfbg ;e]{If0f ul/Psf] ljj/0f 
;+sng ul/of] . o; cWoogsf] qmddf cfjZos bf];|f] txsf ;"rgfsf] ?kdf ljutsf] sfo{of]hgf, 
k|ult k|ltj]bg / ;f] ;DalGwt cGo n]vx? cflbsf] ;+sng u/L k'g/fjnf]sg ul/of] . 

k|yd txsf] ;"rgf / tYof+sx? lng] qmddf k'g?Tkfbg ;|f]tsf] ;e]{If0f jg ;e]{If0f lgb]{lzsf 
cg';f/ tof/ ul/Psf] Kn6df lglZrt ;fO{hdf lj?jf ;fO{h dfkg / u0fgf u/L ;+sng ul/of] . 
o;/L k'g?Tkfbg s6fg If]qdf ;e]{If0f ug]{ qmddf ≤ ! ld= eGbf sd= / ≥ ! ld= eGbf a9L prfO{sf 
lj?jf dfkg / h/fdf slk;sf] ;+Vof ;d]t u0fgf ul/of] . o;sf ;fy} k'g?Tkfbg ;DalGwt 
:yfgLo ;/f]sf/jfnfx?sf] wf/0ff a'‰g tof/ ul/Psf] r]slni6sf] cfwf/df lglZrt jg Aoj:yfkg 
sfo{;ldltsf kbflwsf/L, :yfgLo:t/sf a'l4lhjL, ;dfh;]jL, gful/s ;dfh / ;Grf/sdL{;+u 
5nkmn / cGt/lqmof u/L cfjZos ;"rgf ;+sng ul/of] .  

#=# tYofÍ ljZn]if0f

o; k'g/Tkfbg s6fg If]qdf k'g?Tkfbgsf] cj:yf, a[l4b/ / :yfgLo ;/f]sf/jfnfx?sf] k'g?Tkfbg 
k|ltsf] wf/0f ;d]t ;+sng u/L Excel program / pie chart / tflnsfsf] cfwf/df ljZn]if0f ul/of] .  

$= glthf / 5nkmn (Result and Discussion)
o; ;fem]bf/L jgsf] ljut % aif]{ sfo{of]hgf cg';f/ k'g?Tkfbg s6fg If]qx?df ul/Psf] cWoog 
cg';f/ k|fKt glthfx? lgDgfg';f/ /x]sf] 5 . 
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$=! k'g?Tkfbgsf] cj:yf (Regeneration Status)

o; k'g?Tkfbg s6fg ul/Psf] sDkf6{d]G6 ! sf] ;j–sDkf6{d]G6x? qmdz !, @ / % df d'Vo 
k|hfltx?df ;fn, hfd'g, xNb' / c:gf cflb /x]sf 5g . k'g?Tkfbg lj?jfx? ≥! ld6/ prfO{ 
ePsf] k|lt x]S6/ hDdf ;+Vof $,%*# -%=^ Ü_ /x]sf] 5 eg] ≤! ld6/ prfO{sf k|lt x]S6/ hDdf 
;+Vof &^,#^& -($=$ Ü_ /x]sf] 5 . ;du|df k|lt x]S6/ k'g?Tkfbg ePsf lj?jfx?sf] ;+Vof clws 
g} b]lvG5 . ctM cfufdL aif{x?df ul/g] k'g?Tkfbg clea[l4 sfo{qmdx?df kTNofpg], Ps\Nofpg] / 
;/kmfO{ sfo{qmd ;+rfng u/L qmdzM rfx]sf k|hfltsf] ;+Vof sfod ul/g' kb{5 . o; k'g?Tkfbg 
s6fg If]qdf /x]sf lj?jf ;+Vofsf] ljj/0f b]xfosf] tflnsfdf k|:t't ul/Psf] 5 . 

tflnsf g+= ! M k'g?Tkfbg s6fg If]qdf /x]sf lj?jfx?sf] ljj/0f

sDkf6{d]G6 g+=!
If]qkmn  
-x]=_

Df'Vo k|hflt -;j} 
;j–sDkf6{d]G6sf]_

k|lt x]= ;+Vof

≥! ld6/ prfO ≤! ld=p= hDdf

C1S1 * ;fn 1,816 35,366 37,183

C1S2 $ hfd'g 400 1,266 1,666

C1S5 * xNb' 150 16 166

c:gf 2,216 39,716 41,933

hDdf @) 4,583 76,367 80,950

k|ltztdf 5=6 94=4
;|f]tM k'g?Tkfbg ;e]{If0f k|ltj]bg, @)&#

$=@ k'g?Tkfbg lj?jfsf] ;+ld>0fsf] cj:yf (Species Composition)
k'g?Tkfbg s6fg ul/Psf] ;j–sDkf6{d]G6x?df /x]sf k'g?Tkfbg lj?jfx?sf] ;+ld>0fsf] cj:yf 
M ;fn–$^Ü, hfd'g–@Ü / cGo k|hflt–%@Ü /x]sf] 5 . o; If]qdf cGo k|hfltx?sf] ;+Vof klg 
pNn]vgLo ?kdf /x]sf] kfO{G5 . ;fn k|hfltsf ;+ld>0f $^Ü /x]sf] 5 . o; Aoj:yfkg of]hgf 
cg';f/ ;fn k|hfltsf] *)Ü ax'Notf sfod u/L pTkfbgd"ns jgsf] ?kdf ljsf; u/L lbuf]?kdf 
jg k}bfjf/sf] cfk"lt{ ug]{ /x]sf] 5 . t/ 
jt{dfg cj:yfdf /x]sf ;fn k|hfltsf] 
t'ngfTds ?kdf sdL /x]sf] b]lvG5 . 
ctM ;fn k|hfltsf] ax'Notf sfod ug{sf 
nflu k'g?Tkfbg clea[l4 sfo{s|dx? 
h:t} ;fnsf] aLp 5g]{, k'g?Tkfbg ;+/If0f 
/ ;Da4{gdf ljz]if hf]8 lbg cfjZos 
b]lvG5 . o; jg If]qdf /x]sf k'g?Tkfbg 
lj?jfx?sf] ;+ld>0fsf] cj:yf lrq g+=! 
df k|:t't ul/Psf] 5 . 
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$=# k'g?Tkfbg lj?jfdf d'gfsf] cj:yf (Condition of Regeneration Shoot)

k'g?Tkfbg ePsf lj?jfsf] Go"gtd prfO{ ! b]lv !) lkm6;Dd /x]sf] kfO{G5 . h;sf]  cf};t 
prfO{ #=% lkm6;Dd /x]sf] b]lvG5 . o;sf ;fy} k'g?Tkfbg ePsf lj?jf dWo] slk; lbg ;Sg] 
;fn k|hfltsf Ps lj?jfdf @ b]lv ^ j6f;Dd d'gfx? /x]sf] kfO{G5 eg] s'g} s'g} lj?jfdf !) 
j6f;Dd klg d'gfx? u0fgf ul/Psf] 5 . ;fnfvfnf ?kdf d'gfsf] cf};t  ;+Vof $ j6f /x]sf] 
kfO{G5 . clwsf+z lj?jfdf h/fsf] efu d'gf eGbf cf}ift !–# ;]dL uf]nfO{ ePsf] df]6f] b]lvG5 . 
o; k|sf/sf] cj:yfn] s] ;+s]t ub{5 eg] k'g?TkfbLt lj?jfx? aLp eGbf klg al9 slk; -d'gf_ 
k|0ffnLsf] cfwf/df cfPsf] b]lvG5 . 

o; cWoogn] s] klg b]vfpF5 eg] oL d'gfx?sf] cj:yf x]bf{ k'g?Tkfbg s6fg ug'{ k"j{ g} oL ;fn 
k|hfltsf lj?jfx? k'g?Tkfbg e} dying back & over grazing h:tf sf/0fx?n] ubf{ dg]{ / pd|g] 
sfo{ lg/Gt/ e}/x]sf] / jt{dfg cj:yfdf k'g?Tkfbg s6fg kZrft k'g?Tkfbgsf nflu pko'Qm 
jftfj/0f l;h{gf ePsf]n] df}Hbft d'gfx? xnSs a9\g u} lj?jfsf] cj:yf /fd|f] ePsf] kfO[G5 . 
t/ ;fn k|hftLdf dying back  h:tf ;d:of s]xL aif{ ;Dd /xg] ePsf]n] ;+/If0f / ;Da4{gsf 
sfo{x? ;jwfgLk"j{s ;+rfng ug{ cfjZos /x]sf] b]lvG5 . o; k'g?Tkfbg ePsf d'gfsf] cj:yf 
b]xfosf kmf]6f]df b]vfO{Psf] 5 .  

$=$ :yfgLo ;/f]sf/jfnfx?sf] k'g?Tkfbg k|ltsf] wf/0ff (Perception of Concerned 
Stakeholders)

k'g?Tkfbg s6fg If]qdf jt{dfg cj:yfdf /x]sf] k'g?Tkflbt lj?jfsf] cj:yf / l;lNesNr/ 
k|0ffnLdf cfwfl/t jg Aoj:yfkg sfo{s|ddf :yfgLo pkef]Qmf÷kbflwsf/L, ;+rf/sdL{, gfufl/s 
;dfh / jg sdL{x?;+u 5nkmn P+j k|Zgkqsf] cfwf/df b]xfo adf]lhdsf] wf/0f AoQm u/]sf 5g\ . 

	$) hgf :yfgLo pkef]Qmf÷kbflwsf/Lx?sf] wf/0ff &%Ü ;Gtf]ifhgs b]lvG5 . 

	 !) j6f ;+rf/sdL{x?nfO{ ;f]lwPsf] k|Zg cg';f/ *) Ü ;Gtf]ifhgs b]lvG5 eg] @) Ü 
;Gtf]ifhgs b]lvb}g . 
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	 !% hgf gfufl/s ;dfhdf cfj4 ;b:ox?df ul/Psf] k|Zgdf &# Ü ;Gtf]ifhgs b]lvG5 
eg] @& Ü ;Gtf]ifhgs b]lvb}g . 

	 o;} u/L !% hg jgsdL{x?nfO{ ;f]lwPsf] k|Zgdf *) Ü ;Gtf]ifhgs b]lvG5 eg] @) Ü 
;Gtf]ifhgs b]lvb}g . 

	;du|df k'g?Tkfbgsf] jt{dfg cj:yf k|lt ;DalGwt ;/f]sf/jfnfx?sf] wf/0ff ;Gtf]ifhgs 
?kdf /x]sf] b]lvG5 .

$=% sfo{of]hgf sfof{Gjogsf] cg'ej / l;sfO  
	;fem]bf/L jg Aoj:yfkg sfo{qmd sfo{fGjogsf] k|f/lDes cj:yf ePsf]n] :yfgLo ;d"x, 

a'l4lhjL, /fhg}lts kf6L{, gfufl/s ;dfh, kqsf/ nufot ;j} ;DalGwt ;/f]sf/jfnx?sf] 
?rL, rf;f]sf] ljifosf ;fy} lbuf] Aoj:yfkg k|lt s]xL cGof]nsf] cj:yf /x]sf] dx;'; 
ul/Psf] . 

	 jgsf] Aoj:yfkgdf ;DalGwt k|fljlws, pkef]Qmf ;d"x, Aoj:yfkg ;ldlt, /fhg}lts 
kf6L{, gfufl/s ;dfh, kqsf/ nufotsf ;/f]sf/jfnfx?sf] lg/Gt/ k|ofz kZrft jt{dfg 
cj:yfdf b]lvPsf] k'g?Tkfbgsf] cj:yfn] ;j} ;/f]sf/jfnfx?sf] o; k|sf/sf] jg 
Aoj:yfkg k|0ffnLdf ;sf/fTds wf/0ffsf] ljsf; e} xf};nf a9]sf] cj:yf klg ljBdfg 
/x]sf] . 

	;+:yfut ?kdf /x]sf] sfof{Gjog OsfO{nfO{ a9L k|fljlws / ;+:yfut ;DalGwt 1fg / 
;Lkdf bIf agfpg ;s]df lbuf] jg Aoj:yfkgsf ;fy} jgn] lbg] ;]jf r':t / b'?:t 
agfpg ;lsg] /x]5 eGg] l;sfO{ ePsf] .

$=^ sfo{of]hgf sfof{Gjogdf b]lvPsf s]xL ;jfnx? 

o; ;fem]bf/L jg Aoj:yfkg of]hgf sfof{Gjog ug]{ qmddf b]lvPsf s]xL ;jfnx? lgDgfg';f/ 

/x]sf 5g\ M 

	 k'g?Tkfbg clea[l4 sfo{qmd cGtu{t uf]8d]n, ;/;kmfO{ h:tf sfo{qmdx? ;do tflnsf 

cg';f/ sfof{Gjog x'g g;Sg' .

	 sfo{qmd sfof{Gjogdf :yfgLo jg Joj:yfkg ;ldlt / lhNnf jg sfof{no aLr pko'Qm 

;dGjo x'g g;Sg' . 

	 k'g?Tkfbg s6fg If]qdf dfp ?vsf] ;+Vof a9L -#) j6f÷x]=_ /x]sf]n] hldgdf cfjZostf 

cg';f/sf] 3fd gk/L k'g?Tkfbg ePsf lj?jf a[l4df gsf/fTds c;/ kg'{  . 

	 k'g?Tkfbg s6fg If]qdf zq'hLjx?sf] 5f]6f] ;dodf clws km}nfj6 x'g' . 

	 ;fem]bf/L jg Aoj:yfkg ;ldltsf kbflwsf/Lx?n] lgz'Ns ;]jfsf] cfwf/df v6L sfo{s|d 

;+rfng ug'{ kg]{ ePsf]n] cfjZos ;do lbg g;Sg'  .
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	 ;fem]bf/L jg Aoj:yfkg sfo{df ;+nUg jg k|fljlws / ;ldltsf lhDd]jf/ AolQmx?df 

k|fljlws / ;+:yfut ljsf; ;DaGwL 1fg / ;Lksf] sdL /xg' . 

	 If]qLo jg lgb]{zgfno, lhNnf jg sfof{no nufot ;DalGwt lgsfox?sf] ;do ;dodf 

cg'udg / d"Nof+sgsf ;fy} ;f]sf] k[i7kf]if0fsf] lg/Gt/tf x'g g;Sg' . 

%= lgisif{ -Conclusion) 
	;fem]bf/L jgsf] @) x]S6/ jg If]qdf k'g?Tkfbg s6fg If]qdf ;+/If0f / ;Da4{g sfo{n] 

ubf{ k'g?Tkfbg lj?jfsf] ;+Vof j[l4 ePsf] . 

	 lj?jfx?sf] a[l4 b/ cf};t ?kdf !=% Ü /x]sf] . 

	 k'g?Tkfbg s6fg If]qdf ≤ ! ld6/=prfO{ ePsf lj?jfsf] ;+Vof clws /x]sf]n] ;+/If0f / 
;Da4{gsf sfo{x? ;+rfng u/L lj?jf a[l4df hf]8 lbg' kg]{ . 

	;fn k|hfltsf] k'g?Tkfbg lj?jfsf] ;+Vof $^Ü /x]sf] . 

	h}ljs ljljwtf ;+/If0fdf Wofg lbg' kb{5 . 

	;fn k|hfltsf] k'g?Tkfbg clwsf+z slk; -d'gf_ /x]sf] / cGo k|hftLx?sf] jLpaf6 
k'g?Tkfbg ePsf] b]lvPsf] . 

	 k'g?Tkfbg s6fg If]qdf s6fg k"j{ g} ;fn nufot cGo k|hfltx?sf] k'g?Tkfbg ePsf] 
t/ afSnf] 5q 3gTj / Dying back & over grazing sf sf/0f dg]{ u/]sf] / jt{dfg 
cj:yfdf ;+/If0f / ;Da4{g sfo{ kZrft k'g?Tkfbg lj?jfsf] cj:yf /fd|f] b]lvPsf] . 

	s6fg If]qdf k'g?Tkfbgsf] jt{dfg cj:yf / jg Aoj:yfkg k|0ffnL k|lt :yfgLo 
;/f]sf/jfnfx?sf] wf/0ff ;Gtf]ifhgs /x]sf] .  

	 k'g?Tkfbg s6fg If]qdf zq'hLj km}nfj6 / clws dfp?vsf sf/0f 5q sd v'nf ePsf] 
sf/0fn] k'g?Tkfbgdf gs/fTds c;/ kl//x]sf] .

	;du|df k'g?Tkfbgsf] cj:yf ;Gtf]ifhgs ?kdf /x]sf] . 

^= k'g?Tkfbg clea[l4sf nflu eflj sfo{s|dx? (Way Forward for 
Regeneration Promotion)
	 k'g?Tkfbg s6fg If]qdf k'g?Tkfbg lj?jfsf] ;+Vofdf cToflws /x]sf] / ;fnsf] ;+ld>0fsf] 

cj:yf sdL /x]sf]n] nIo cg';f/ ;fnsf] afx'Notf ePsf] jg tof/ ug{sf nflu 
k'g?Tkfbg clea[l4 sfo{s|dx? lj?jf kl/kSj geP;Dd ;+rfng ul/g' kb{5 .  

	 k'g?Tkfbg s6fg If]qdf clws dfp?vsf sf/0f afSnf] 5q 3gTjn] k'g?Tkfbgdf 
gsf/fTds c;/ kl//x]sf]n] bf];|f] s6fgåf/f dfp ?v x6fO{ k'g?Tkfbgdf ;xof]u k'Ug] 
cg's"n jftfj/0f l;h{gf ul/g' kb{5 .
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	 s6fg If]qdf ! ld6/ eGbf sd prfO{sf lj?jfx? clws /x]sf]n] cfufdL !) aif]{ 
of]hgfsf] cjlwdf sl/j %) Ü lj?jf ! ld6/ eGbf a9L prfOsf] cj:yf k'Ug] ePsf]n] 
lj?jf 56gL / slk;df PSNofpg] sfo{ ;+rfngsf ;fy} lj?jfsf] nfO{g Aoj:yfkg klg 
ub]{ hfg' kg]{ b]lvG5 . 

	 sfo{qmdsf] k|efjsf/L sfof{Gjogsf nflu sfof{Gjog OsfO{nfO{ k|fljlws / ;+:yfut 
?kdf bIf agfpg' kb{5 .   

	 ;fem]bf/L jg sfo{qmdsf] k|efjsf/L sfof{Gjogsf nflu ;DalGwt lgsfox?sf] cg'udg, 
d"Nof+sg / k[i6kf]if0f lgoldt ul/g' kg]{ b]lvG5 .

	 ;fem]bf/L jg Aoj:yfkgdf ;+nUg k|fljlws, n]vf, ;"rgf Aoj:yfkg / jg x]/fn'x?nfO{ 
cfjZostf cg';f/sf] Ifdtf clea[l4 ug]{ tflnd, uf]i7L ;+rfng ul/g' kb{5 . ;fy} jg 
x]/fn'x?nfO{ k'g?Tkfbg ;+/If0fdf % aif{;Dd k"0f{ lhDd]jf/L lbO{g' kb{5 .

;Gbe{ ;fdfu|Lx?  
Chaturvedi, A. N. and Khanna, L.S. 1982. Forest Mensuration. Dehradun: International Book Distributors, 

India.

Khanna, L.S. 1997. Principles and Practice of Silviculture. Dehradun: International Book Distributors, 
India.

Khanna, L.S. 2004.  Theory and Practie of Indian Silvicultural Systems. Dehradun: Khanna Bandhu, India.

g]kfn ;/sf/, :yfgLo ljsf; dGqfno, lhNnf ljsf; ;ldltsf] sfof{no s}nfnL -@)^*_ M s}nfnL 
lhNnfsf] kfZj{ lrq . 

lhNnf jg sfof{no s}nfnL @)^*M afXjg ;fem]bf/L jgsf] ;fem]bf/L Joj:yfkg of]hgf . 

jg tyf e"–;+/If0f dGqfno -@)^*_ M ;fe]mbf/L jg Joj:yfkg lgb]{lzsf, @)^* . 

g]kfn ;/sf/ M jg P]g, @)$( -z+zf]wg @)&# ;lxt_, jg lgodfjnL, @)%! .

;fd'bflos jg dxfzfvf, -@)^% _ M ;fd'bflos jg ;|f]t ;j]{If0f dfu{bz{g  .

jg tyf e"–;+/If0f dGqfno @)&! M j}1flgs jg Joj:yfkg lgb]{lzsf, @)&! .
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r'/] If]qdf j}1flgs jg Joj:yfkgsf l;sfO{ 

/fh' If]qL*, s]bf/ kf}8]n, s[i0f kf7s

;f/f+z
/fli6«o cy{tGqdf dxTjk"0f{ of]ubfg k'¥ofpg] pTkfbgzLn jg If]qsf] lbuf] ?kdf Joj:yfkg ug{' ckl/xfo{ 
/x]sf] dx;'; u/L g]kfn ;/sf/åf/f @)&! df j}1flgs jg Joj:yfkg sfo{ljlw tof/ u/L sfof{Gjogdf 
NofPsf] b]lvG5 . sfo{ljlwn] t/fO{, lelqdw];, kxf8 tyf lxdfn ;j} If]qdf lbuf] jg Joj:yfkgsf nflu 
dfu{bz{g k|bfg ug]{ sf]l;; u/]sf] b]lvG5 . o; sfo{kqdf lrtjg lhNnfsf r'/]If]qsf /x]sf kfFrj6f 
;fd'bflos jgsf] j}1flgs Joj:yfkg ubf{sf l;sfO{x?nfO{ ;d]6g] sf]l;; ul/Psf] 5 . lrtjg lhNnfdf 
/x]sf] s'n !,@*,%)) x]S6/ jg If]q dWo] lrtjg /fli6«o lgs'~h cGt/ut *#,%^$ x]S6/ / lhNnf jg 
sfof{nosf] sfo{If]q cGt/ut $$,(#^ x]S6/ jg If]q /x]sf] 5 . lhNnf jg sfof{nosf] sfo{If]qdf /x]sf] 
jgIf]q dWo] *$ j6f ;fd'bflos jg pkef]Qmf ;d"xnfO{ @),)** x]S6/, a/08fef/ ;+/lIft jg If]q 
cGt/ut !),#)@ x]S6/, #&^ j6f sa'lnotL jg ;d"xnfO{ ##! x]S6/, $ j6f wfld{s jgnfO{ !) x]S6/ u/L 
jgsf] 7"nf] lx:;f ;d'bfoåf/f Joj:yfkg ul/b} cfPsf] b]lvG5 . 

g]kfn ;/sf/sf] jg gLlt tyf cGo lhNnfdf ul/Psf] j}1flgs jg Joj:yfkgsf k|of;x?nfO{ dgg 
ub}{ lrtjg lhNnfdf cf=j= @)&!÷)&@ df sfo{of]hgf :jLs[t u/L cf=j= @)&@÷)&# b]lv j[xQ/ 
;/f]sf/jfnfsf] ;xeflutfdf jg sfo{of]hgf sfof{Gjogdf NofOPsf] 5 . lrtjg lhNnfdf jgsf] j}1flgs 
Joj:yfkg ul/Psf lzjk'/L, lzjzQmL, jgb]jL, kz'klt s}nfzk'/L / ho>L jXd:yfgL ;fd'bflos jgsf] 
sfo{of]hgf tof/ ug]{ qmddf r'/] If]qdf jg Joj:yfkg sfo{of]hgf tof/ ug]{ gLltut cfwff/ tyf sfo{ljlw, 
@)&! cg';f/ le/fnf]kgsf cfwf/df )–@) l8u|L;Ddsf] If]qnfO{ gd{n,  @)–#) l8u|L;Ddsf] If]qnfO{ 
;+j]bgzLn / #) l8u|L eGbf a9L le/fnf]kgf ePsf] If]qnfO{ clt ;+j]bgzLn u/L tLg v08df juL{s/0f 
ul/Psf] b]lvG5 . ;f]xL cfwf/df kfFr j6f ;fd'bflos jgsf] s'n If]qkmn (!*=$$ x]S6/ eP tfklg jg 
Joj:yfkg ug{ ;lsg] If]qkmn *#)=^) x]S6/ /x]sf] b]lvG5 . ;|f]t ;e]{If0f cg';f/ cf}ift k|lt x]S6/ %( 
j6f ?v, $#( j6f kf]n, @,!%( j6f nfy|f / !%,#&! j6f lj?jf /x]sf] x'Fbf jgsf] x}l;ot dWod :t/sf] 
b]lvG5 . jg If]qdf ;fn k|hfltsf] afx'Notf b]lvP tfklg c;gf, af]6wu]/f], cdnf k|hfltsf] pkl:ylt klg 
/fd|f] b]lvG5 . 

jg ;Djw{gsf sfo{x?df clUg /]vf lgdf{0f tyf emf8L ;kmfO{ k|d'v /x]sf 5g . ;lqmo jg Joj:yfkg 
ug{ ;lsg] gd{n If]q *#)=^ x]S6/nfO{ cf7 j6f sDkf6{d]06df ljefhg ubf{ cfufdL bz jif{df k'g?Tkfbg 
s6fgsf] nflu $#=## x]S6/ 5'6\ofO{Pdf cf=j= @)&@÷)&# df $=## x]S6/ k'g?Tkfbg s6fgsf] l;nl;nfdf 
*( ?vx? s6fg ul/Psf]] 5 .  cf=j= @)&@÷)&# df $=## x]S6/ If]qdf k'g?pTkfbg s6fg ubf{ s'n 
@)$*=# So"= lkm6 sf7 / (=$# r§f bfp/f pTkfbg ePsf] b]lvG5 . sf7sf] pTkfbg kl/df0f k'g?Tkfbg 
ul/Psf] jg If]qsf] cj:yfdf e/ kg]{ b]lvPsf] 5 . ;f=j=sf] Joj:yfkg ubf{ sf7af6 s'n ?=@@,%#,!#).— / 
bfp/faf6 ?=@,#%,&%).— u/L hDdf ?=@$,**,**).— ;f=j=p=;=nfO{ cfDbfgL ePsf] b]lvG5 . To;}u/L 
k'g?pTkfbg s6fg tyf pTkfbg ePsf] jg k}bfjf/ Joj:yfkgsf] nflu ?=@,!#,)(^.— vr{ ePsf] b]lvG5 . 
jg Joj:yfkg vr{ s6fP/ klg ;d"xnfO{ { ;/b/ k|lt x]S6/ ?=%,^^,%&!.— art ePsf] 5 . ;d:ofx?df 
ljjfb:kb gLltut Joj:yf, sfof{Gjog :t/df :ki6 a'emfO{ x'g g;Sg', bIf hgzlQmsf] sdL, cfw'lgs 
cf}hf/sf] cefj /x]sf 5g . To;}u/L j}1flgs jg Joj:yfkg cEof;nfO{ ?v sf6\g] s'/fdf dfq l;ldt u/L 
k'g?Tkfbg sfo{df Wofg glbFbf jgsf] cj:yf emg lju|g ;Sg] r'gf}tL b]lvG5 . j}1flgs jg Joj:yfkgsf 
k|d'v l;sfO{x?df le/fnf]kgfnfO{ dWo] gh/ u/]/ ;lqmo jg Joj:yfkgsf] dfqfnfO{ lgwf{/0f ul/g' kg]{, 
pkef]Qmf ;d"x ;lqmo ePsf] ;fd'bflos jgdf dfq emf8L ;kmfO{ tyf clUg /]vf lgdf{0f sfo{sf] /fd|f];Fu 
;DkGg x'g], jg Joj:yfkgaf6 :yfgLo hgtfsf] jg k}bfjf/sf] dfunfO{ s]xL xb;Dd eP tfklg ;Djf]wg 
ug{ ;lsg], jg Joj:yfkg ubf{ /fd|f] ?v /fv]/ g/fd|f] s6fg ul/g], emf8L ;kmfO{ ul/g], clUg/]vf lgdf{0f 
ul/g] x'Fbf jgsf] ;f}Gbo{tfdf j[l4 x'g'sf] ;fy} x}l;otdf ;'wf/ cfpg], /f]huf/Lsf] cj;/ l;hgf ug{'sf] ;fy} 
cfocfh{gdf klg j[l4 x'g] cflb /x]sf 5g\ .

*Corresponding author:  raju_chhetri@yahoo.com
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!= k[i7e"ld

g]kfnsf] s'n If]qkmnsf] $) k|ltzt eGbf a9L e"—efu cf]u6g] jg If]qsf] Joj:yfkg u/L jgsf] 
;+/If0f u/L jgdf cfl>t hgtfsf] hLjg:t/ psf:g g]kfn ;/sf/n] ;do;fk]If kxn sbdL 
ul//x]sf] b]lvG5 . /fli6«o cy{tGqdf dxTjk"0f{ of]ubfg k'¥ofpg] pTkfbgzLn jg If]qsf] lbuf] ?kdf 
Joj:yfkg ug{' ckl/xfo{ /x]sf] dx;'; u/L g]kfn ;/sf/åf/f @)&! df j}1flgs jg Joj:yfkg 
sfo{ljlw tof/ u/L sfof{Gjogdf NofPsf] b]lvG5 . sfo{ljlw tof/ ug{' eGbf cufl8 g} ljleGg 
lhNnfsf ;fem]bf/L tyf ;fd'bflos jgdf j}1flgs jg Joj:yfkg k|0ffnL cjnDjg u/L jgsf] 
lbuf] Joj:yfkgsf] nflu ul/Psf k|of;x?sf] l;sfOnfO{ cg';/0f u/L tof/ ul/Psf] sfo{ljlwn] 
lglb{i6 u/] jdf]lhd ;fem]bf/L jg tyf ;fd'bflos jgsf] Joj:yfkg sfo{of]hgfnfO{ kl/dfh{g tyf 
;+zf]wg u/L lglZrt cjlwsf] nflu sfof{Gjog ug]{ cEof; z'? ePsf] b]lvG5 . 

lrtjg lhNnfsf] s'n If]qkmn @,!*,))) x]S6/ dWo] jgsf] If]qkmn !,@*,%)) x]S6/ /x]sf] 5 . 
pQm  jg If]qdWo] lrtjg /fli6«o lgs'~h cGt/ut *#,%^$ x]S6/ / lhNnf jg sfof{nosf] 
sfo{If]q cGt/ut $$,(#^ x]S6/ jg If]q /x]sf] 5 . lhNnf jg sfof{nosf] sfo{If]qdf /x]sf] jgIf]q 
dWo] *$ j6f ;fd'bflos jg pkef]Qmf ;d'xnfO{ @),)** x]S6/, a/08fef/ ;+/lIft jg kl/ifbnfO{ 
!),#)@ x]S6/, #&^ j6f sa'lnotL jg ;d"xnfO{ ##! x]S6/, $ j6f wfld{s jgnfO{ !) x]S6/ u/L 
jgsf] 7"nf] lx:;f x:tfGt/0f e} ;s]sf] x'Fbf lhNnf jg sfof{non] k|ToIf ?kdf Joj:yfkg ub}{ 
cfPsf] If]q !&,%*% x]S6/ /x]sf] b]lvG5 . 

g]kfn ;/sf/sf] jg gLlt tyf cGo lhNnfdf ul/Psf] j}1flgs jg Joj:yfkgsf k|of;x?nfO{ 
dgg ub}{ lrtjg lhNnfdf klg cf=j= @)&!÷)&@ df kfFr j6f ;fd'bflos jgsf] sfo{of]hgfdf 
cfjZos kl/dfh{g u/L j}1flgs jg Joj:yfkg sfo{sf] nflu k|of; ul/Psf] 5 . pQm :jLs[t 
sfo{of]hgfsf] clwgdf /xL cf=j= @)&@÷)&# df ?v gSzf+sg nufotsf lj:t[t bz jif]{ of]hgf 
tof/ u/L k/LIf0fsf] ?kdf pQm ;fd'bflos jgx?df j}1flgs jg Joj:yfkg sfo{sf] yfngL ePsf] 
5 . j}1flgs jg Joj:yfkg sfo{df j[xQ/ ;/f]sf/jfnfx?sf] ;xeflutf u/fpg] k|of;:j?k lhNnf 
jg sfof{no lrtjgn] jg k|ffljlws ;dfh lrtjgnfO{ ;]jf k|bfossf] ?kdf 5gf}6 u/L j}1flgs 
jg Joj:yfkg ;DjGwL tflnd, ;fd'bflos jg pkef]Qmf ;d"xsf k|ltlglwx?nfO{ cjnf]sg e|d0f, 
jg If]q ;dGjo ;ldtLsf kbflwsf/Lx?;Fu Joj:yfkgsf ljljw kIfx?sf af/]df 5nkmn u/]sf] 
lyof] . j}1flgs jg Joj:yfkgsf sfo{sf] yfngL jg dGqfno, If]qLo jg lgb]{zgfno, ;fd'bflos 
jg pkef]Qmf dxf;+3, /fhg}lts bnsf k|ltlglwx?, :yfgLo hgtfsf ;fy} ;~rf/sdL{x? nufotsf 
j[xQ/ ;/f]sf/jfnfx?sf] pkl:yltdf ul/g' Hofb}g} k|z+;gLo b]lvG5 . 

@= laifo k|j]z

;fdfGotof lbuf] jg Joj:yfkg x'g' kb{5 eGg] ;f]r eP klg o;sf] lglDt rflxg] gLlt, ;|f]t;fwg, 

hgzlQm / cf}hf/ h:tf d'Vo cfwf/x? tof/ x'g g;Sg' / b[9 O{R5f zlQmdf qmdzM Åf; x'g' g} 

jg Joj:yfkg x'g g;Sg' xf] eGg] lgZrosf ;fy} lbuf] jg Joj:yfkg sfo{nfO{ ;xh / ;/n 
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?kdf ;~rfng ug{ g]kfn ;/sf/n] j}1flgs jg Joj:yfkg lgb]{lzsf, @)&! sfof{Gjogdf NofPsf] 

b]lvG5 . j}1flgs jg Joj:yfkg sfo{nfO{ ;xh ?kdf a'‰g ;lsof]; eg]/ ;fdflhs, cfly{s tyf 

jftfj/0fLo lx;fjn] pko'Qm / jgn] k|bfg ug]{ a:t' tyf ;]jfsf] lg/Gt/tf jf a[l4 x'g] u/L ul/g] 

jg Joj:yfkg sfo{sf] ?kdf lnO{Psf] 5 . jf:tjdf eGg' kbf{ jg ;+jw{g k|0ffnL (Silvicultural 

System) df cfwfl/t x'g] jg Joj:yfkg sfo{ g} j}1flgs jg Joj:yfkg sfo{ xf] . j}1flgs jg 

Joj:yfkg k|0ffnLsf k|jw{sx?sf] egfO{df jg ;Dj4{g k|0ffnLsf] cfwf/df oyfy{ gfkhfFr u/]/ 

jg lj1fgsf l;4fGt adf]lhd sfd ul/g] jg Joj:yfkg g} j}1flgs jg Joj:yfkg xf] . o; 

Joj:yfkgn] ;fdflhs tyf cfly{s s'/fnfO{ ;d]t dxTj lbPsf] b]lvG5 . 

j}1flgs Joj:yfkg eGgfn] sltkon] commercial exploitation sf] ?kdf klg a'em]sf] b]lvG5 . 

To;}n] Joj;flos eGbf klg lbuf] jg Joj:yfkg eGg] zAb pko'Qm xf]nf eGg] /fo s]xL jg 

k|fljlwsx?sf] b]lvG5 . xfdLn] k9b} tyf ;'Gb} cfPsf] kl/efiff klg Forest Management is defined 

as art and science of managing forest g} xf] . o;/L zflAbs ?kdf jg Joj:yfkg eGgfn] jg 

Joj:yfkg snf tyf lj1fg b'j}nfO{ hgfpF5 .  Forest Management ;+u ;DjlGwt cGo zAbx?df 

Active Forest Management, Adaptive Forest Management, Effective Forest Management, 

Scientific Forest Management, Sustainable Forest Management, Smart Forestry cflb rrf{df 

cfPsf zAbfjnLx? x'g . “jgsf] a}1flgs Aoa:yfkg jf lbuf] jg Aoa:yfkg” eGg] jfSof+z s] 

/fVg] eGg]df jg k|fljlwsx? aLrdf xfn;Dd klg bf]xf]/L rln/x]sf] b]lvG5 . To; af/]df jg lj1 

8f= /fhg s'df/ kf]v/]n eGg' x'G5 h;nfO{ h] zAb k|of]u ug{ dg nfU5 k|of]u u/] e}uf]gL t/ 

Field df sfof{Gjog ubf{ lglZrt Silvicultural System sf] k|of]udf ;femf a'emfO{ rfFxL x'g' k5{ . 

Technical Jargon sf] nflu ;do aaf{b ug{' pko'Qm gxf]nf .

#= gLltut Joj:yf

g]kfndf lbuf] jg Joj:yfkg jf j}1flgs jg Joj:yfkg ug{' kg]{ s'/f /fli6«o jg Joj:yfkg 

of]hgf, @)## -;g !(&^_ tyf jg ljsf; u'? of]hgf, @)$% -;g\ !(**_ b]lv g} dx;'; ul/Psf] 

b]lvG5 . To;}u/L jg P]g, @)$( n] pQm gLltsf] sfo{Gjog kIfdf hf]8 lbPsf] b]lvG5 . jg P]g, 

@)$( n] /fli6«o jgnfO{ ;fd'bflos jg, wfld{s jg, ;/sf/åf/f Jojl:yt jg / ;+/lIft jgsf] 

?kdf Joj:yfkg ug{ ;lsg] k|fjwfg /fv]sf] 5 . ;/sf/åf/f Jojl:yt jgnfO{ :yfgLo lgsfo, 

g]kfn ;/sf/ / :yfgLo pkef]Qmfx?sf] ;xsfo{df ;fem]bf/L jgsf] ?kdf Joj:yfkg ug]{ sfo{ ;d]t 

e}/x]sf] 5 . ;/sf/åf/f Jojl:yt jgnfO{ Ans km/]i6sf] ?kdf Joj:yfkg ug]{ k|fjwfg /x]sf] 5 . 

j}1flgs jg Joj:yfkg sfo{qmdnfO{ ;kmn ?kdf sfof{Gjogsf] nflu g]kfn ;/sf/åf/f @)&! df 

j}1flgs jg Joj:yfkg sfo{ljlw tof/ u/L nfu" u/]sf] b]lvG5 . 
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$= j}1flgs Joj:yfkg ul/Psf ;fd'bflos jgsf] cj:yf 

lrtjg lhNnfdf jgsf] j}1flgs Joj:yfkg ug]{ p2]Zosf ;fy lkKn] uf=lj=;= cGt/utsf lzjk'/L, 

lzjzQmL, jgb]jL, kz'klt s}nfzk'/L / ho>L jXd:yfgL u/L cf=j= @)&!÷)&@ df kfFr j6f 

;fd'bflos jgsf] sfo{of]hgf :jLs[t u/]sf] b]lvG5 . lrtjg lhNnfsf pQm ;fd'bflos jgx? 

r'/] If]qdf kg]{ ePsf] x'Fbf r'/] If]qdf jg Joj:yfkg sfo{of]hgf tof/ ug]{ gLltut cfwf/ tyf 

sfo{ljwL, @)&! cg';f/ le/fnf]kgsf cfwf/df )–@) l8u|L, @)–#) l8u|L, #) l8u|L eGbf j9L 

u/L gd{n, ;+j]bgzLn / clt ;+j]bgzLn u/L tLg v08df juL{s/0f ul/Psf] 5 . h; cg'?k kfFr 

j6f ;fd'bflos jgsf] s'n If]qkmn (!*=$$ x]S6/ eP tfklg jg Joj:yfkg ug{ ;lsg] If]qkmn 

*#)=^) x]S6/ /x]sf] 5 .

j}1flgs jg Joj:yfkg sfo{of]hgf tof/Lsf] l;nl;nfdf cf=j= @)&!÷)&@ ul/Psf] ;|f]t ;e]{If0f 

cg';f/ k|lt x]S6/ %@ j6f b]lv ^& j6f ;Dd ?v, #$% b]lv %#$ ;Dd kf]n, !,^&# b]lv @,^$$ 

;Dd nfy|f / *,))) b]lv @@,&$@ ;Dd lj?jf /x]sf] b]lvG5 . pQm jg ;|f]t ;e]{If0fsf] cfFs8fnfO{ 

cfwf/ dfGbf j}1flgs jg Joj:yfkg sfo{ yfngL ul/Psf] ;fd'bflos jgsf] x}l;ot dWod :t/sf] 

b]lvG5 . jg If]qdf ;fn k|hfltsf] afx'Notf b]lvP tfklg c;gf, af]6wu]/f], cdnf k|hftLsf] 

pkl:ylt klg /fd|f] b]lvG5 . 

:jLs[t sfo{of]hgfn] lglZrt ;j sdkf6{d]06df k'g?Tkfbg s6fg nufPtsf cGo Joj:yfkg sfo{ 

ug]{ u/L tf]s]sf] eP tfklg lj:t[t ?v dfkg tyf gSz+fsg sfo{ ePsf] lyPg . cf=j= @)&@÷)&# 

df lj:t[t ?v dfkg tyf gSzf+sg sfo{ ;DkGg u/L k|ltj]bg tof/ e};s] kl5 lhNnf jg 

sfof{no, Onfsf jg sfof{no, ;fd'bflos jg pkef]Qmf ;d"x / lj1 k|fljlwsx?sf] ;+o'Qm 6f]nLn] 

:ynut cg'udg tyf lg/LIf0f u/L dfp ?v tyf cf=j= @)&@÷)&# df s6fg ug]{ ?vx? Plsg 

ul/Psf] 5 . 

%= jg ;Djw{gsf sfo{x?

jg ;+Djw{gsf sfo{x?df clUg/]vf lgdf{0f tyf emf8L ;kmfO{ sfo{ k|d'v /x]sf 5g . ;fd'bflos 
jgsf] :jLs[t sfo{of]hgf cg';f/ ;DalGwt ;f=j=p=;=n] cfufdL !) jif{;Dd k'g?Tkfbg s6fg 
ul/g] ;j sDkf06{d]06 If]qsf] jl/kl/ # dL6/ rf}8fO{ ePsf] clUg/]vf lgdf{0f u/]sf 5g . To;}u/L 
k'g?Tkfbg s6fg ul/g] ;j sDkf06{d]06 If]qdf ul/Psf k'g?Tkfbg sfo{df cj/f]w ug]{ emf8Lbf/ 
k|hfltx?sf] s6fg tyf ;kmfO{ sfo{ ;DkGg ePsf] 5 . 

^= k'g?Tkfbg s6fg

lhNnf jg sfof{no lrtjgsf] ;lqmotfdf j[xt ;/f]sf/jfnfx?sf] ;xeflutfdf k'g?Tkfbg 
s6fg sfo{sf] z'?jft ul/Psf] lyof] . k'g?Tkfbg s6fg z'?jftsf] lbgdf jg tyf e"–;+/If0f 
dGqfno, dWodf~rn If]qLo jg lgb]{zgfno x]6f}8f, lhNnf jg sfof{no lrtjg, Onfsf jg 
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sfof{no, ;fd'bflos jg pkef]Qmf dxf;+3 lrtjg, jg k|fljlws ;dfhsf k|ltlglwx? Nufot 
;~rf/sdL{x?sf] pNn]Vo pkl:ylt /x]sf] lyof] . ;j} ;/f]sf/jfnfx?n] j}1flgs jg Joj:yfkg 
sfo{ klg lrtjgdf z'?jft ePsf]df v'zL JoQm ub}{ o;sf] k"0f{ ;kmntfsf] z'esfdgf lbg'sf ;fy} 
Joj:yfkg sfo{nfO{ k|efjsf/L agfpg lgoldt cg'udgsf] Joj:yf ug{' kg]{ / ;j} ;/f]sf/jfnfx? 
;hu /xg' kg]{ ;'emfj lbPsf lyP . 

kfFr j6f ;fd'bflos jgsf] s'n If]qkmn (!*=$ x]S6/ dWo] ;lqmo jg Joj:yfkg ug{ ;lsg] gd{n 
If]q *#)=^ x]S6/ /x]sf] 5 . pQm If]qnfO{ klg cf7 j6f sDkf6{d]06df ljefhg ubf{ cfufdL bz 
jif{df k'g?Tkfbg s6fgsf] nflu $#=## x]S6/ 5'6\ofO{Psf] 5 . cf=j= @)&@÷)&# df k'g?Tkfbg 
s6fg ul/Psf] jg If]q $=## x]S6/ /x]sf] 5 . To;}u/L $#=## x]S6/df ul/Psf] ?v gSzfFsgaf6 
pQm If]qdf s'n !,^#& ?v /x]sf]df &@& j6f ?vx? dfp ?vsf] ?kdf /fvL (!) j6f ?vnfO{  
bz jif{df s6fg ug]{ of]hgf /x]sf] 5 . To;dWo] cf=j= @)&@÷)&# df *( ?vx? s6fg ul/Psf] 
5 . 

&= jg Joj:yfkgaf6 pTkfbg ePsf] jg k}bfjf/

cf=j= @)&@÷)&# df $=## x]S6/ If]qdf k'gg?Tkfbg s6fg ubf{ s'n @)$*=# So"= lkm6 sf7 / 
(=$# r§f bfp/f pTkfbg ePsf] b]lvG5 . sf7sf] pTkfbg kl/df0f k'g?Tkfbg ul/Psf] jg If]qsf] 
cj:yfdf e/ kg]{ b]lvPsf] 5 . k'g?Tkfbg s6fg ul/Psf] If]qaf6 cf}iftdf k|lt x]S6/ $&@=^ 
So"= lkm6 sf7 pTkfbg ePsf] 5 . To;df ;j} eGbf a9L kz'klt s}nfzk'/L ;f=j=df k|lt x]S6/ 
!#@)=! So"= lkm6, ho>L jXd:yfgL ;f=j=df k|lt x]S6/ $&^=^ So"= lkm6 sf7 pTkfbg ePsf] 5 
eg] lzjk'/L ;f=j=df k|lt x]S6/ #)%=! So"= lkm6, lzjzQmL ;f=j=df k|lt x]S6/ !$(=^ So=" lkm6, 
jgb]jL ;f=j=df k|lt x]S6/ !@$=( So"= lkm6 sf7 pTkfbg ePsf] 5 . jg k}bfjf/ To;df klg sf7 
pTkfbg kl/df0fsf] cfwf/df j}1flgs jg Joj:yfkg k|of;sf] yfngL ul/Psf] jgsf] x}l;ot Hofb} 
g} sdhf]/ b]lvG5 . 

*= cfDbfgL vr{sf] ljZn]if0f 

cf=j= @)&@÷)&# df lrtjg lhNnfsf] kfFr j6f ;f=j=sf] Joj:yfkg ubf{ pTkfbg ePsf] sf7 

:yfgLo d"No k|lt So"= lkm6 ?=!!)).— sf b/n] ljqmL ljt/0f ubf{ s'n ?=@@,%#,!#).— / bfp/f 

k|lt r§f ;/b/ ?=@%,))).— sf b/n] ljqmL ubf{ ?=@,#%,&%).— u/L hDdf ?=@$,**,**).— 

;f=j=p=;=nfO{ cfDbfgL ePsf] b]lvG5 . To;}u/L k'g?Tkfbg s6fg tyf pTkfbg ePsf] jg 

k}bfjf/ Joj:yfkgsf] nflu ?=@,!#,)(^.— vr{ ePsf] b]lvG5 . jg Joj:yfkg vr{ s6fP/ klg 

;f=j=p=;=nfO{ ?=@@,&%,&*$.— art ePsf] 5 . emf8L ;kmfO{ tyf clUg/]vf lgdf{0f sfo{sf] nflu 

hg;xeflutf kl/rfng ul/Psf] 5 . jg Joj:yfkgaf6 @,)$*=# So"= lkm6 sf7 / (=$# r§f 

bfp/f :yfgLo hgtfnfO{ ljt/0f ubf{ s]xL xb;Dd eP tfklg jg k}bfjf/sf] cfk"lt{df ;xh ePsf] 

5 . cfDbfgL tyf vr{sf] cg'kft klg jgsf] cj:yf / x}l;otdf lge{/ ug]{ b]lvG5 . u'0f:t/Lo sf7 
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pTkfbg x'Fbf kz'klt s}nfzk'/L ;f=j=df jg Joj:yfkgaf6 k|lt x]S6/ ?=!%,$!,@!).— cfDbfgL 

ePsf] 5 eg] u'0f:t/Lo sf7 pTkfbg gxF'bf lzjzQmL ;f=j=df k|lt x]S6/ cfDbfgL ?=!,&!,@#&.— 

l;ldt x'g k'u]sf] 5 . o;/L x]bf{ j}1flgs jg Joj:yfkaf6 k|fKt x'g] jg k}bfjf/ / cfDbfgLdf klg 

jgsf] cj:yf / x}l;ot cg';f/ 7"nf] leGgtf b]lvG5 . oBlk j}1flgs jg Joj:yfkg ug{ ;s]sf] 

v08df ;/b/ k|lt x]S6/ ?=%,^^,%&!.— art x'g] lrtjgdf ul/Psf] j}1flgs jg Joj:yfkg 

cEof;n] b]vfPsf] 5 .

(= ;d:of, r'gf}tL tyf l;sfO{

(=! ;d:of

•	 ljjfb:kb gLltut Joj:yf .

•	 gLltut ?kdf :ki6 a'emfO{ gx'g' .

•	 sfof{Gjog :t/df klg :ki6 a'emfO{ x'g g;Sg' .

•	 ljleGg ;/f]sf/jfnfn] j}1flgs jg Joj:yfkg cEof;nfO{ cfˆg} a'emfO{df JofVof ug]{ 
k|j[QL .

•	 ;j} ;/f]sf/jfnfnfO{ j}1flgs jg Joj:yfkgaf/]df :ki6 ?kdf a'emfpg g;Sg' .

•	 bIf hgzlQmsf] sdL .

•	 cfw'lgs cf}hf/sf] cefj .

•	 Joj:yfkg tof/Lsf] nflu cfly{s ;|f]tsf] cefj .

(=@ r'gf}tL 

•	 j}1flgs jg Joj:yfkg cEof;nfO{ ?v sf6g] s'/fdf dfq l;ldt u/L k'g?Tkfbg sfo{df 
Wofg glbFbf jgsf] cj:yf emg lju|g ;Sg] .

•	 pTkfbg j[l4df dfq hf]8 lbFbf h}ljs ljljwtf ;+/If0f, jGohGt'sf] jf;:yfg Joj:yfkg h:tf 
ljifox? 5fofdf kg{   ;Sg] .

•	 Joj:yfkgdf unt dg;fo ePdf /fVg' kg]{ ?v sfl6g] tyf s6fg ug{' kg]{ ?v /xg ;Sg] 
cj:yf l;h{gf x'g ;Sg] .

(=# l;sfO{ 

•	 c;n dg;fosf ;fy s'g} sfd cfTdb]lvg} nfu]/ ug{ ;s]sf] v08df ;kmn x'g] s'/f lrtjgsf] 
j}1flgs jg Joj:yfkg cEof;sf] k|d'v l;sfO{ /x]sf] 5 .

•	 ;/f]sf/jfnf ;j}df Ps} vfnsf] a'emfO{ x'b}g To;nfO{ qmlds ?kdf :ki6 kfb}{ hfg' kb{5 . 
;/f]sf/jfnfnfO{ a'emfpg ;kmn ePdf uGtJodf pg}n] k'¥ofpF5g .
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•	 nfeflGjt ;d'bfosf] ;lqmotf /fd|f] ePsf] jg If]qsf] Joj:yfkg klg /fd|f] x'g], x}l;ot klg 
qmlds ?kdf ;'wf/ x'b} hfg] /x]5 . 

•	 j}1flgs jg Joj:yfkg cEof; cfkm}n] gubf{ ;Dd dfq sl7g x'g] /x]5 . 

•	 j}1flgs jg Joj:yfkg ubf{ /fd|f] ?v /fv]/ g/fd|f] s6fg ul/g], emf8L ;kmfO{ ul/g], clUg /]vf 
lgdf{0f ul/g] x'Fbf jgsf] ;f}Gbo{tfdf j[l4 x'g'sf] ;fy} x}l;otdf ;d]t ;'wf/ cfpg] /x]5 .

•	 j}1flgs jg Joj:yfkgsf] cEof;n] /f]huf/Lsf cj;/ l;h{gf ug{'sf] ;fy} cfocfh{gdf klg 
j[l4 ubf]{ /x]5 .

(=$ casf] af6f] 

•	 j}1flgs jg Joj:yfkgsf ;}4flGts tyf Jojxfl/s kIfnfO{ Jofks ?kdf k|rf/ k|;f/ ug{' 
kg]{ .

•	 sfo{of]hgf tof/L, ?v gSzf+sg tyf k'g?Tkfbg s6fg l;kmfl/; ubf{ lhNnf jg sfof{no, 
Onfsf jg sfof{no, pkef]Qmf ;d"x tyf lj1 6f]nL jLrdf Jofks cGt/lqmof x'g kg]{ .

•	 j}1flgs jg Joj:yfkg sfo{of]hgf tof/L ubf{ u}/sfi7 jg k}bfjf/sf] pkof]u, h}ljs ljljwtf 
;+/If0f, kfgL d'xfg ;+/If0f, tfn tn}of ;+/If0f, e"–Ifo lgoGq0f, kof{ko{6g k|jw{g h:tf 
ljifodf klg Wofg lbg' kg]{ . 

•	 k'g?Tkfbg s6fg tyf cGo jg ;Djw{g s6fg sfo{ ;f=j=p=;=sf] ;xeflutf tyf ;lqmotfdf 
ul/g' kg]{ tyf O=j=sf=af6 lgoldt cg'udg x'g' kg]{ .

•	 emf8L ;kmfO{, clUg/]vf lgdf{0f, kx'r ;8s lgdf{0f, rl/r/0f lgoGq0f, k'g?Tkfbg ;+/If0f, dfp 
?v ;+/If0f, /f]u ls/f lgoGq0f h:tf s'/fx?df ljz]if Wofg lbg' kg]{ .

•	 k'g?Tkfbgsf] nflu cfjZos ;Dk"0f{ k"j{ tof/L eP kl5 dfq s6fg cg'dlt kfpg] Joj:yf 
ul/g' kg]{ .

•	 j}1flgs jg Joj:yfkg sfo{sf] tof/L tyf yfngLsf] nflu ;f=j=p=;=nfO{ g]kfn ;/sf/n] 
Go"gtd kfFr nfv ?k}+of cg'bfg lbg] Joj:yf x'g' kg]{ .

•	 jg Joj:yfkgaf6 k|fKt jg k}bfjf/sf] ;b'kof]usf] nflu Ps lhNnfdf sDtLdf Ps jg pBd 
:yfkgf ul/g' kg]{ .

!)= lgisif{ 

j}1flgs jg Joj:yfkg cEof; ;}4flGts lx;fan] jg k|fljlwsx?sf] nflu gof s'/f geP tfklg 
Jojxfl/s lx;fan] cem} klg s;/L k|efjsf/L agfpg ;lsG5 eg]/ cEof; ub}{ l;Sb} cfPsf 
5f} . cfh;Ddsf] g]kfndf ljleGg lhNnfdf ul/Psf] cEof;sf] l;sfO{af6 cj j}1flgs jg 
Joj:yfkg ;kmn ?kdf sfof{Gjogdf Nofpg ;lsg] b]lvPsf] 5 . gLltut tyf Jojxfl/s ?kdf 
b]lvPsf c:ki6tfx?nfO{ qmlds ?kdf ;'wf/ ub}{ hfg] tyf lbuf] jg Joj:yfkg cEof;nfO{ Jofks 
?kdf n}hfg' kg]{ cfhsf] cfjZostf b]lvPsf] 5 . lrtjg lhNnfsf] kfFrj6f ;fd'bflos jgdf 
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ul/Psf] j}1flgs jg Joj:yfkg cEof;af6 klg ;a} ;/f]sf/jfnfx?df lbuf] jg Joj:yfkgsf] 
nflu j}1flgs jg Joj:yfkg cEof; ;xfos l;4 x'g] ;femf a'emfO{ ePsf] b]lvG5 . jgsf] lbuf] 
Joj:yfkg, jg k}bfjf/sf] ;xh tyf ;tt cfk"lt{, /f]huf/Lsf] cj;/ l;h{gf tyf cfocfh{gdf 
j[l4sf] j}1flgs jg Joj:ykg sfo{ ckl/xfo{ ePsf] 5 . oBlk jg Joj:yfkg sfo{of]hgf tof/L 
tyf sfo{Gjogsf] lznlznfdf h}ljs ljljwtf ;+/If0f, jGohGt'sf] jf;:yfg ;+/If0f tyf e"–;+/If0f 
tyf kfgLsf ;|f]tsf] ;+/If0fdf ;d]t Tolts} Wofg lbg' kg]{ b]lvG5 .

;Gb{e ;fdfu|Lx?
j}1flgs jg Joj:yfkg lgb]{lzsf, @)&! .

lzjk'/L ;f=j=p=;=sf] jg Joj:yfkg sfo{of]hgf -cf=j= @)&!÷)&@ b]lv @)*)÷)*!_ / ?v gSz+fsg 
k|ltj]bg .

lzjzQmL ;f=j=p=;=sf] jg Joj:yfkg sfo{of]hgf -cf=j= @)&!÷)&@ b]lv @)*)÷)*!_ / ?v gSz+fsg 
k|ltj]bg .

kz'klt s}nfzk'/L ;f=j=p=;=sf jg Joj:yfkg sfo{of]hgf -cf=j= @)&!÷)&@ b]lv @)*)÷)*!_ / ?v 
gSz+fsg k|ltj]bg .

jg b]jL ;f=j=p=;=sf] jg Joj:yfkg sfo{of]hgf -cf=j= @)&!÷)&@ b]lv @)*)÷)*!_ / ?v gSzf+sg 
k|ltj]bg .

ho>L jXd:yfgL ;f=j=p=;=sf] jg Joj:yfkg sfo{of]hgf -cf=j= @)&!÷)&@ b]lv @)*)÷)*!_ / ?v 
gSz+fsg k|ltj]bg .

r'/] If]qdf jg Joj:yfkg sfo{of]hgf tof/ ug]{ gLltut cfwf/ tyf sfo{ljwL, @)&! .

/fli6«o jg Joj:yfkg of]hgf, @)## -;g !(&^_

jg ljsf; u'? of]hgf, @)$% -;g\ !(**_

jg P]g, @)$(

kl/dflh{t jg gLlt, @)%& -;g @)))_
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;Nnfsf] jg Joj:yfkg M wgs'6fsf] cg'ej

s[i0f k|;fb j:tL!* / ;'hg lwdfn@

!= jgsf] ;fdfGo hfgsf/L

jg ;+/If0fsf] b[li6sf]0fn] lj=;+= 
!($% df wgs'6f uf}+8fsf] 
:yfkgf eP kl5 ;f]xL ;dodf 
tTsfnLg /f0ff zf;sx?åf/f 
vf]6];Nnfsf] j[Iff/f]k0f u/L 
:yflkt ;Nn]/L jg wgs'6f 
lhNnf ;b/d'sfdsf] uxgfsf] 
?kdf /x]sf] 5 . of] jg ;+/If0fsf] 
k|d'v p2]Zo eg]sf] ;b/d'sfd 
If]qsf] e"–;+/If0fsf ;fy} ko{6g 
k|j4{gsf] nflu pko'Qm x'g] u/L 
wgs'6f ahf/sf] ;f}Gbo{tfdf yk 
6]jf k'¥ofpg' /x]sf] lyof] .

z'?sf lbgx?df j[Iff/f]k0f If]qsf] ;+/If0f clt g} k|efjsf/L x'g k'uL j[Iff/f]k0f ;du|df ;kmn 
ePtfklg kl5Nnf lbgx?df eg] jgsf] plrt Joj:yfkg x'g g;Sbf jgsf] x}l;otdf sdL x'Fb} 
uPsf] kfOG5 . o;sf] d'Vo sf/0fx?df 5q 3gTj clt afSnf] eO{ gofF k'g?Tkfbg :yflkt x'g 
g;Sg', jg If]qsf] ;txdf ;Nn]lk/sf] afSnf] tx hDdf eO{ k'g?Tkfbg k|lqmof k|efljt x'g' h;n] 
ubf{ bf]>f] k':tfsf lj?jfx? :yflkt x'g g;Sg', clt kl/kSj ?vx?sf] h/f sdhf]/ x'g uO{ ?v 
9Ng] qmddf j[l4 x'g'sf] ;fy} le/fnf] :yfgdf ?v 9Nbf e"–IfonfO{ k|>o k'Ug hfg', xfn}sf jif{x?df 
cfunfuLsf] af/Daf/tfdf j[l4 x'g' cflb h:tf sf/0fx?n] ubf{ jg If]qsf] x}l;ot qmlds ?kdf 
gfh's x'+b} uPsf] b]lvG5 . o; cnfjf jgn] ;a} k|sf/sf afnL rqm (Rotation Period) x? kf/ 
ul/;Sg'sf ;fy} plrt Joj:yfkg gePsf sf/0fn] To; jgaf6 k|fKt x'g] /fhZjsf ;fy} ;tt 
?kdf sf7 bfp/f cflb pknAw x'g ;ls/x]sf] 5}g . To;}n] dfly pNn]lvt ;d:ofx? ;Daf]wg x'g] 

;Nn]/L jg wgs'6f

!* lhNnf jg clws[t, lhNnf jg sfof{no, wgs'6f, kposti2000@yahoo.com
@ /]~h/, lhNnf jg sfof{no, wgs'6f
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lsl;dn] o; jgIf]qsf] j}1flgs jg Joj:yfkg x'g ckl/xfo{ b]lvG5 . o; ;Nn]/L jgsf] plrt 
Joj:yfkg ug]{ p2]Zon] @)^! ;fndf Pp6f jg Joj:yfkg of]hgf tof/ ul/Psf] lyof] . oBlk 
pSt of]hgf sfof{Gjog x'g ;s]g / æ;Nn]/L /fli6«o jgsf] jg Joj:yfkg of]hgf gjLs/0f, @)&!Æ 
tof/ e} xfn sfof{Gjogsf] r/0fdf 5 . 

@= jgsf] lj:t[t ljj/0f

@=! cfIf+fz / b]zfGt/ 

of] jg wgs'6f ahf/sf] pQ/ tkm{ /x]sf] 5 eg] of] ;Nn]/L /fli6«o jg If]q 260 58’ 49.1’’ b]lv 
260 59’ 18.09” pQ/L cIff+z / 870 19’ 58.85” b]lv 870 20’ 32.71” k"jL{ b]zfGt/df cjl:yt 
/x]sf] 5 .

@=@ jgsf] l;dfgf

o; ;Nn]/L /fli6«o jgsf] l;dfgf lgDgfg';f/ /x]sf] 5 .

k"j{M g]kfnL ;]gfsf] Jof/]s l;dfgf, wgs'6f lxn] nf]sdfu{

klZrdM cfjfbL a:tL

pQ/M cfjfbL 5'6\ofpg] sRrL ;8s -g]kfnL ;]gfsf] Jof/]s leqsf]_

blIf0fM wgs'6f lxn] nf]sdfu{, cfjfbL j:tLsf ;fy} ;+;f/L / sfOof]3f/L ;fd'bflos jgsf] 

l;dfgf 

@=# If]qkmn

of] jgsf] If]qkmn $#=&# x]S6/ /x]sf] 5 . 

@=$ e"–jgf}6 / df6f]

of] jg If]qsf] df6f]nfO{ ;du|df x]bf{ ;'vf bf]d6 df6f] /x]sf] ePtf klg anf}6], /ftf] / km';|f] df6f] 
;d]t /x]sf] kfOG5 .

@=% xfjfkfgL

e"–w/ftnLo ljljwtfsf] sf/0fn] of] If]qdf pkf]i0f k|b]zLo (Sub-Tropical) xfjfkfgL kfO{G5 . of] 
If]q dg;'gL xfjfkfgLjf6 k|efljt 5 . oxfFsf] jflif{s cf};t clwstd tfkqmd @$=%$) ;]lG6u|]8 
/ Go"gtd tfkqmd $=&) ;]lG6u|]8 5 eg] jflif{s cf};t jiff{ (Annual average rain fall)  !!)=)* 
ld=ln= ePsf] tYofÍn] b]vfpF5 . 
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@=^ gbL gfnf, tfn tyf vf]nf vf]N;Lsf] ljj/0f

;Nn]/L /fli6«o jg If]q leq To:tf] pNn]Vo vf]nf vf]N;L g/x]sf] ePtf klg jg If]qsf] l;dfgfdf 
/ ljrdf s]xL ;–;fgf vf]N;Lx? eg] /x]sf 5g\ . 

@=& e"–pkof]u

;Nn]/L /fli6«o jgsf] clwsf+z If]q vf]6] ;Nnfsf] jgn] 9fs]sf] 5 . oBlk ljutsf] åGbsfn b]lvg} 
oxfFsf] jg If]qdf cToflws rfk kg{ u} jgsf] x}l;ot lau|g'sf ;fy} ahf/ If]qtkm{sf] s]xL If]q 
cltqmd0fsf] rk]6fdf ;d]t k/]sf]   b]lvG5 . 

@=* jgsf] cj:yf

o; jg If]qdf clwsf+z vf]6];Nnf k|hfltsf] kl/kSj cj:yfsf ?vx? /x]sf 5g\ eg] kmf6km'6 
dfqfdf lrnfpg], plQ;, lzl/if, hfd'g, df}jf, lv/f]{, l;dn cflb k|hfltx? /x]sf 5g\ . o;df ePsf 
vf]6];Nnf k|hfltsf clwsf+z ?vx? cltg} kl/kSj cj:yfdf 5g h;n] ubf{ lt ?vx?af6 aLp 
pTkfbgdf ;d]t k|lts"n k|efj k/]]sf sf/0f jgsf] k|fs[lts k'g?Tkfbg ;fx|} gfh's cj:yfdf /x]sf]] 
5 . o; jg If]qleq w]/} a'9f ?vx? x'g', aLp pTkfbg sd x'g', kof{Kt k'g?Tkfbg gx'g', rl/r/0f 
lgoGq0f gx'g', jif]{gL cfunfuL x'g' h:tf sf/0fx?n] ubf{ jgsf] cj:yf lbg k|ltlbg sd;n x'Fb} 
u}/x]sf] 5 .

@=( jgsf] lsl;d / k|hftLsf] ljj/0f

of] vf]6];Nnf (Pinus roxburghii) k|hfltsf] j[Iff/f]k0f ul/Psf] jg xf] . oxfF lj=;= !($% ;fndf 
;Nnfsf] j[Iff/f]k0f u/L x'sf{OPsf] w]/} k'/fgf vf]6];Nnfsf clt kl/kSj (Over matured) ?vx?sf] 
jfx'Notf /x]sf] 5 . jgsf] clwsf+z If]q To:tf a'9f k'/fgf ;Nnfsf ?vx?n] 9fs]sf] 5 eg] 
;j–sDkf6{d]G6 C1S2 / C1S4 df a'9f ?vx?sf ;fy} s]xL dfqfdf kf]n tyf ckl/kSj ;fO{hsf 
;Nnfsf ?vx? /x]sf] kfO{G5 . ;du| jg If]qnfO{ x]bf{ st} st} cln lr:ofg If]qdf lrnfpg] 
(Schima wallichii), plQ; (Alnus nepalensis),  l;dn (Bombex ceiba), lzl/if (Albizia spp), 
hfd'g (Syzygium cumini), lv/f]{ (Holorrhyena antidysentrica), df}jf (Madhuca indica) cflb 
h:tf k|hfltx? /x]sf] kfOG5 eg] tNnf] txdf ´f8Lsf] ?kdf jgdf/f (Lantana camera),  w'/;'n 
(Chlerodendron infortunatom) cflb /x]sf 5g\ . k|hfltut lx;fjn] ;a} eGbf a9L vf]6];Nnf (@Ü 
/x]sf] kfOG5 . 

@=!) jgsf] jlu{s/0f

of] jgsf] If]qkmn $#=&# x]S6/ dfq /x]sf]n] j}1flgs jg Joj:yfkgsf] lx;fjn] ;du| jg 
If]qnfO{ ! j6f sDkf6{d]G6 (Compartment) dfgL ;f] sDkf6{d]G6nfO{ $ j6f ;j–sDkf6{d]G6 (Sub-
Compartment) df ljefhg ul/Psf] 5 .  of] jg If]q vf]6] ;Nnfsf] jfx'Notf /x]sf] j[Iff/f]k0f 



PR
O

C
EE

D
IN

G
S

372

Proceedings of the First National Silviculture Workshop

ul/Psf] jg If]q xf] . of] jgnfO lbuf] 
Pj+ j}1flgs jg Joj:yfkg ug{ $ 
j6f ;j–sDkf6{d]G6df ljefhg u/L 
O{/]u'n/ ;]N6/p8 l;:6d (Irregular 
Shelter Wood System) cg';f/ 
Joj:yfkg cl3 a9fOPsf] 5 . 

@=!! jgsf] jt{dfg cj:yf

jg If]qsf] le/fnf]kgf !%–$) 
l8u|L;Dd /x]sf] 5 eg] ;du| jg 
If]q blIf0f klZrdL df]x8f tkm{ kms]{/ 
/x]sf] 5 . o; jg If]qsf] aLr aLrdf 
;–;fgf vf]N;L tyf df]6/ af6f] nufot s]xL uf]/]6f] af6f]x? /x]sf 5g\ . o;sf ;fy} o; jgsf] 
s]xL If]q eO{ wgs'6f–lxn] hfg] sf]zL /fhdfu{ ;d]t uPsf] 5 . jgsf] leqL efudf cfFvf c:ktfn, 
cfo'j]{lbs c:ktfn / kmf]xf]/ Joj:yfkg If]q (Landfill site) /x]sf 5g\ . oxfFsf] e"–jgf}6df ljljwtf 
b]lvP tfklg oxfFsf] jg:kltsf] ;ld>0fdf eg] vf;} ljljwtf b]lvb}+g . 

@=!!=! k'g?Tkfbgsf] cj:yf

o; jg If]qdf ;du| ?kdf k'g?Tkfbgsf] cj:yf cltg} gfh's /x]sf] 5 . lj?jf tyf nfy|fsf] 
cj:yfnfO{ x]g]{ xf] eg] ;j–sDkf6{d]G6 g+= C1S2 df nfy|f / ;j–sDkf6{d]G6 g+= C1S4 df lj?jfsf] 
;+Vof a9L b]lvG5 . clwsf+z If]qdf cgfjZos k|hflt -jgdf/f_ n] jgIf]q 9fSb} uPsf] 5 eg] 
Psbd} sd dfqfdf lrnfpg], plQ;, ;]tLsf7, df}jf, v';f{g], lv/f]{ h:tf rf}8f kft] k|hfltsf 
lj?jfx?sf] k|fs[lts k'g?Tkfbg /x]sf] kfOG5 . ;du|df jg If]q leqsf] k'g?Tkfbgsf] cj:yfnfO{ 
x]bf{ ;fgf] lj?jf *^ / nfy|fsf] ;+Vof (( j6f k|lt x]S6/ /x]sf] b]lvG5, h'g Psbd} sd xf] . 
;j–sDkf6{d]G6 cg';f/sf] ljleGg cj:yfsf lj?jfx?sf] k|lt x]S6/ ;+Vof tflnsf g+= ! df k|:t't 
ul/Psf] 5 M –

tflnsf–!M jgdf /x]sf] k'g?Tkfbg, nfy|f, kf]n / ?v ;+Vof

;j–sDkf6{d]G6 g+= k|lt x]S6/ lj?jf ;+Vof
k|lt x]S6/ nfy|f 

;+Vof
k|lt x]S6/ kf]n 

;+Vof
k|lt x]S6/ ?v 

;+Vof

1  –  – 8.18 80.18

2 40.91 163.64 233.18 76.09

3 90.00 – 45.00 49.50

4 128.57 34.29 154.29 105.43

cf}ift 86.49 98.96 110.16 77.80

;a sDkf6{d]G6 ljefhg gS;f
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@=!!=@ ;lGrt df}Hbft (Growing Stock)

jgIf]q ;j]{If0faf6 k|fKt tYofÍ cg';f/ hDdf $#=&# x]S6/ If]qkmn ePsf] of] ;Nn]/L /fli6«o jgsf] 
kf]n tyf ?vsf] s'n ;lGrt df}Hbft (Growing Stock) qmdzM !!#^=(& / ^%*%=$* 3=ld= u/L 
hDdf &&@@=$% 3=ld= /x]sf] 5 . k|hfltut lx;fjn] ;a} eGbf a9L vf]6];Nnf -(@Ü_ tyf cGo 
-*Ü_ /x]sf] b]lvG5 . ;j–sDkf6{d]G6 cg';f/sf] k|lt x]S6/ df}Hbft tyf s'n df}Hbftsf] cj:yf 
tflnsf g+= @ df b]vfOPsf] 5 . 

tflnsf–@M k|lt x]S6/ df}Hbft

;j– 
sDkf6{d]G6  

g+=

 sf7  
-3=ld=_

bfp/f       
-3=ld=_

sf7 tyf 
bfp/f    
-3=ld=_

Kff]n   
-3=ld=_

?vsf] a];n  
Pl/of k|lt x]S6/

-ju{ dL=_

kf]nsf] j];n  
Pl/of k|lt x]S6/ 

-ju{ dL=_

1 123.82 63.45 187.27 3.24 16.79 0.45

2 82.04 43.27 125.30 40.48 12.14 6.99

3 73.19 39.72 112.91 16.11 10.42 2.49

4 115.88 59.28 175.17 48.03 15.63 6.67

cf}ift 98.73 51.43 150.16 26.97 13.75 4.15

@=!@ jg k}bfjf/ ;+sngsf] cj:yf

wgs'6f lhNnfsf] k~rjifL{o jg Joj:yfkg sfo{of]hgf tyf lhNnf jg sfof{nosf] tYofÍ cg';f/ 
cf=j= @)^$÷)^% b]lv cf=j= @)^^÷)^& tfsf s]xL dfqfdf vf]6f] ;+sng afx]s xfn;Dd of] 
If]qaf6 s'g} klg jg k}bfjf/ nufot u}/ sfi7 jg k}bfjf/ ;+sng tyf lgsf;L ePsf] 5}g . o; 
jgIf]qdf Joj;flos ?kdf ;+sng ug]{ lx;fjn] s'g} k|sf/sf u}/ sfi7 jg k}bfjf/ oy]i6 dfqfdf 
pknAw 5}gg\ . 

xfn xfd|f] b]zdf /x]sf] /fli6«o jg If]qaf6 sf7 ;+sng ug]{ ljlw eg]sf] jg If]qel/af6 9nfk8f 
tyf ;'v8v8f ?vx? 5gf}6 u/L 5kfg d"NofÍg u/]/ k|rlnt lgb]{lzsf adf]lhd ;+sng tyf 
jgIf]q aflx/ NofP/ 3f6ul2 ug]{ xf] . of] ljlw ;/;tL{ x]bf{ ;'/lIft Pj+ /fd|f] b]lvP tfklg jf:tjdf 
jgsf] x}l;otdf s] c;/ kb{5 egL x]bf{ lgs} xflgsf/s Pj+ cj}1flgs b]lvG5 . o;sf] d'Vo 
sf/0fx? lgDgfg';f/ 5g\ M 

-!_ of] ljlwn] gofF k'g?Tkfbg j[l4 ug{ 6]jf k'¥ofpb}g lsgeg] 9nfk8f ;+sng ljlwn] k'g?Tkfbgsf] 
nflu cfjZos dfqfdf 5q v'nf ub}{g, 

-@_  x/]s jif{ ;a} jgIf]qdf 9nfk8f ;+sng ul/g] ePsf] x'Fbf ?v s6fg, uf]lnof ntfg]{ tyf 
kN6fpg], rfª nufpg], 6«]S6/÷uf8faf6 9'jfgL ug]{ sfo{af6 clncln cfPsf] k'g?Tkfbg tyf 
ePsf nfy|f÷kf]n;d]t Jofks?kdf gf]S;fg x'G5g, 

-#_  9'jfgL k|s[ofdf 6«]S6/ tyf 6«s lx8\g] 6«ofs lgdf{0f eO{ 7fpF7fpFdf uN5L ;d]t aGg] ub{5, 
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-$_  jgsf] x/]s If]qdf ul/g] sf7 ;+sng tyf 9'jfgLsf] k|s[ofdf ;+nUg x'g] sfdbf/x?af6 ;d]t 
k'g?Tkfbg tyf ;fgf lj?jf cghfgdf IftL x'g] ub{5, 

-%_  ;Dk"0f{ jgIf]qdf ;Fw}e/L jg k}bfjf/ ;+sng sfo{ e} /xg] x'gfn] k"/} jgIf]qdf rl/r/0f tyf 
cfunfuL lgoGq0f ug{ ;d]t sl7gfO{ x'g] x'Fbf k|efjsf/L ;+/If0f x'g ;Sb}g . 

To;}n] jgsf] plrt Joj:yfkg u/L k'g?Tkfbg klg a9fpg] tyf ;fdflhs–cfly{s cfjZostf 
-rl/r/0f nufot 3fF;, bfp/f, sf7 cflb kl/k"lt{ ug]{_ klg k"/f ug]{ pkfo eg]sf] lbuf] jg 
Joj:yfkg g} xf] . 

@=!# jGohGt'

;du|df 7"nf ?v dfq x'g', clwsf+z ;Nnf k|hflt dfq /xg', kfgLsf] plrt ;|f]t gx'g', jif]{gL 
cfunfuL x'g' cflb h:tf sf/0fx?n] ubf{ o; jgdf jGohGt'sf] ljljwtf e]l6+b}g . o; If]qdf 
d'Vo ?kdf :tgwf/L jGohGt'x?df :ofn (Anins aureus), /ftf] afFb/ (Macaca mulata), b'D;L 
(Hystrix indica, Herpestes wardisii), jg la/fnf] (Felis chaus), v/fof] (Lepus nigricallis), hËnL 
d';f (Rattuss spp.), dn ;fk|f] (Martes flarigulas), Gofp/L d';f (Herpestes wardisii), nf]vs]{  
(Funambulus spp.) cflb :tgwf/L jGohGt'x? /x]sf] b]lvG5 eg] r/fr'?ËLx?df 9's'/, ?kL, d}gf, 
sfu cflb /x]sf] kfOG5 .

@=!$ e"–;+/If0fsf] cj:yf

o; ;Nn]/L /fli6«o jg If]qsf] leq y'k|} vf]N;Lx? ljBdfg /x]sf], jg If]q leq pNn]Vo ;+Vofdf 
uf]/]6f] af6f]x? /x]sf] tyf clwsf+z If]q dWod b]lv clt le/fnf] If]qsf] ?kdf /x]sf]n] e"–;+/If0fsf] 
b[li6sf]0fn] ;Dk"0f{ jgIf]q ;+j]bgzLn cj:yfdf 5 eg] ;j–sDkf6{d]G6 g+= C1S4 sf] blIf0fL efu 
-lkr ;8sn] 3]/]sf] aLrsf] efu_, ;j–sDkf6{d]G6 g+= C1S2 sf] k"jL{ efu / ;j–sDkf6{d]G6 g+= 
C1S3 sf] blIf0f klZrdsf] s]xL If]qx?nfO{ clt ;+j]bgzLn If]qsf] ?kdf lng ;lsG5 . 

#= jg Joj:yfkg

#=! j}1flgs jg Joj:yfkg tyf sfo{of]hgf

jg Ps dxTjk"0f{ gjLs/0fLo k|fs[lts ;|f]t xf] . o;sf] plrt Joj:yfkg tyf ;b'kof]uaf6 
:yfgLo tyf /fli6«o cy{tGqdf ;d]t pNn]vgLo ?kdf of]ubfg k'Ug ;Sb5 . ;fdflhs, cfly{s 
tyf jftfj/0fLo lx;fjn] pko'Qm / jgn] k|bfg ug]{ j:t' tyf ;]jfsf] lg/Gt/tf jf a[l4 x'g] u/L 
ul/g] jg Joj:yfkg g} lbuf] jg Joj:yfkg xf] . lbuf] jg Joj:yfkg ;'lglZrt x'g] u/L ul/g] jg 
Joj:yfkgnfO{ j}1flgs jg Joj:yfkg klg eGg ;lsG5 .

Scientific Forest Management is defined as the systematic application of forestry science 
knowledge for the management of forests based on the correct assessments of attributes of 
forest crop to maximize and sustain benefits (including indirect benefits such as environmental 
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and ecosystem services) accruing from the forest. Scientific forest management essentially 
follows silvicultural system. 

ef}uf]lns agfa6, jgsf] cj:yf / k|hfltx?sf] ;ld>0fnfO{ cWoog u/L] j}1flgs Joj:yfkgsf] 
nflu æ;Nn]/L /fli6«o jgsf] jg Joj:yfkg of]hgf gjLs/0f, @)&!Æ tof/ e} xfn sfof{Gjogsf] 
r/0fdf 5 . pQm of]hgf cg';f/ Irregular shelterwood system adf]lhd afnLrqm -Rotation Age_ 
$) aif{, k'g?Tkfbg cjlw !) jif{ tf]lsPsf] sfo{of]hgfsf] klxnf] sfo{ cjlw !) jif{ /x]sf] 5 . 
$#=&# x]S6/ If]qkmn ePsf] o; jgdf j}1flgs jg Joj:yfkgsf] lx;fjn] ;du| jg If]qnfO{ ! j6f 
sDkf6{d]G6 / $ j6f ;j–sDkf6{d]G6df ljefhg ul/Psf] 5 . pSt sfo{of]hgfsf] k|d'v p2]Zo ;f] 
If]qsf] k|fs[lts ;f}Gbo{ sfod /fVg], jgsf] ;l~rt df}Hbft (Growing Stock) / pTkfbg Ifdtfsf] 
j[l4 u/L jg k}bfjf/sf] dfunfO{ ;/n / ;'ne ?kn] lg/Gt/ ?kdf cfk"lt{ ub}{ h}ljs ljljwtf, 
kfl/l:yltsLo k|0ffnL / jftfj/0f ;+/If0f, ;+jw{g / a'l4dQfk"0f{ pkof]u ug]{ /x]sf] 5 . lbuf] jg 
Joj:yfkgsf] l;4fGt adf]lhd jg If]qdf ljleGg pd]/ ;d"x / hftsf ?v lj?jfx? /xg] u/L jg 
Joj:yfkgsf ljleGg lqmofsnfkx? ;~rfng ul/b} 5 .

lbuf] jg Joj:yfkg tyf pd]/ ;d"x ljefhgsf lx;fjn] ;du| jg If]qnfO{ Self Contained Unit 
sf] ?kdf lnO{Psf] 5 . of] jg Joj:yfkg sfo{of]hgfsf] ;kmn sfof{Gjog kZrft\ k|To]s ;j–
sDkf6{d]G6df )–!) jif{ pd]/ ;d"x b]lv lnP/ qmdzM #)–$) jif{ pd]/ ;d"xsf ?vx? x'g]5g\ . 
o:tf pd]/ ;d"xnfO{ ;j–sDkf6{d]G6x?n] k|ltlglwTj ug]{5 . xfn jg Psgf;sf] -Regular_ 
gePsf]n] To:tf] cj:yf Nofpg sDtLdf klg Ps afnLrqm;Dd s'g'{kg]{ x'G5 . 

vf]6];Nnf hftsf] afnLrqmnfO{ ;fwf/0ftof ̂ ) jif{sf] dflgPtfklg o; jg If]qsf] clwsf+z efudf 
sl/j !$) jif{ k'/fgf ?vx? ePsf sf/0fsf ;fy} jgIf]qnfO{ $ j6f ;j–sDkf6{d]G6df ljefhg 
u/L jg Joj:yfkg lqmofsnfkx? l;kmfl/; ul/Psf] x'Fbf ^) jif{ ge} $) jif]{ aflnrqm /flvPsf] 
5 .

olb casf] $) jif{df o; jgnfO{ Psgf;sf] ug]{ xf] eg] ;f] jg If]qsf] Pp6f ;j–sDkf6{d]G6df !) 
jif{ ;Dd sfd ug]{ / To; kl5sf] !) jif{sf nflu csf]{ ;j–sDkf6{d]G6 ub}{ $ j6} ;j–sDkf6{d]G6df 
qmdzM sfd ub}{ hfg'kg]{ x'G5 . kmn:j?k jg Joj:yfkg ug{ z'? ul/Psf] $) jif{df clxn] /x]sf 
;Dk"0f{ a'9f k'/fgf ?vx? k"0f{ ?kdf x6L ;f] 7fpFdf xfn cfPsf k'g?Tkflbt jf j[Iff/f]k0f ul/Psf 
lj?jfx? $) jif]{ x'g] / ;f]sf] qmdzM clGtd s6fg (Final Felling) u/L o; jgIf]qnfO{ 
lgoldt pTkfbg lbg] Psgf;sf] jgdf ljsf; ug{ ;lsg] s'/f sfo{of]hgfdf bzf{OPsf] 5 .  

gf]6M C Ö sDkf6{d]G6, S Ö ;j–sDkf6{d]G6

l;=g+= s] ug]{ < sxfF ug]{ < pd]/ ;d"x -jif{_

!= kt\Nofpg] (Thinning) C1S2 / C1S4 0-10/11-20

@= k'g?Tkfbg tof/L s6fg (Preparatory Felling) C1S1 21-30

#= k'g?Tkfbg s6fg (Regeneration Felling) C1S3 31-40
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#=@ s6fg, k'g?Tkfbg / a[Iff/f]k0f

o; jg If]qsf] If]qkmn hDdf $#=&# x]S6/ dfq ePsf]n] o;nfO{ ljefhg ul/Psf] $ j6f ;j–
sDkf6{d]G6x? dWo] !) jif{;Dddf Pp6f ;j–sDkf6{d]G6df k|lt x]S6/ !) b]lv !% j6f;Dd dfp 
?vx? (Mother Trees) /fvL afFsL c? ;Dk"0f{ ?vx? s6fg u/L x6fO{g] s'/f sfo{of]hgfdf /flvP 
tfklg cEof;ut x]bf{ % b]lv & ?v kof{Kt x'g] b]lvG5 . o; sfo{ of]hgfdf Area / Volume 
Control b'j}nfO{ cfwf/ dfGbf !) jif{df Pp6f ;j–sDkf6{d]G6sf] ;a} efudf k'g?Tkfbg s6fg 
x'g]5 eg] ToxfF ePsf ?v ;+Vof (No. of Stem) sf] cfwf/df k|To]s jif{ s6fg ul/g] ?v ;+Vofsf] 
lgwf{/0f  ul/G5 .

o;/L ?vx? s6fg u/L x6fP kZrft\ ;f] If]qdf 5q v'Nnf (Canopy Opening) x'g uO{ dfp 
?vaf6 k|fKt jLpåf/f k|fs[lts k'g?Tkfbg x'g]5 . t/ w]/} a'9f dfp ?vx? /fVg' kg]{ afWofTds 
kl/l:yltsf sf/0f k|To]s jif{ /fd|f] jLp pTkfbg gx'g', ljpsf] pd|g ;Sg] Ifdtf sd x'g', jg 
If]qdf lr:ofg sd x'gsf ;fy} df6f] a9L cDnLo ePsf sf/0f k|z:t k'g?Tkfbg gx'g] ePsf] xF'bf 
sDtLdf klg !* b]vL @$ dlxgf ;Dd g;{/Ldf /fvL tof/ kfl/Psf] :oflKnË cj:yfsf lj?jfx? 
NofO{ j[Iff/f]k0fsf] sfd ;d]t tof/L cj:yfdf 5 . 

#=# jg ;Dj4{gsf lqmofsnfkx?

o; jgIf]q leq /x]sf ;j–sDkf6{d]G6x?sf] jgsf] jt{dfg cj:yf / pd]/ x]/L lgDg jg ;Dj4{g 
lqmofsnfkx? ;~rfng ul/g] 5 M

#=#=! uf]8d]n (Weeding)

of] sfo{ d'Vo?kdf k'g?Tkfbg s6fg ePsf ;j–sDkf6{d]G6x?sf] ;fy} j[Iff/f]k0f ul/Psf] If]qdf 
ul/g] 5 . uf]8d]nsf] d'Vo p2]Zo cgfjZos lj?jf x6fO{ OR5fOPsf jf j[Iff/f]k0f ul/Psf ;Nnf 
nufot cGo rf}8fkft] lj?jfx?nfO{ k|lt:kwf{ x6fO{ x'sg]{ jftfj/0f k|bfg ug'{ xf] . uf]8d]n sfo{ 
k'g?Tkfbg s6fg ePsf / j[Iff/f]k0f ePsf ;j–sDkf6{d]G6x?df sDtLdf % jif{;Dd ul/g] Joj:yf 
5 . 

#=#=@ kt\Nofpg] (Thinning)

kt\Nofpg] sfo{ vf;u/L kf]n cj:yfsf] jg /x]sf] ;j–sDkf6{d]G6 tyf t?0f ?v cj:yfsf] 
jg /x]sf ;j–sDkf6{d]G6x? -xfnsf] cj:yfdf ;j–sDkf6{d]G6 C1S2 sf] blIf0fL efu / ;j–
sDkf6{d]G6 C1S4 sf] blIf0f klZrdL efu_ df of] sfo{ ug{ cf}NofPsf] 5 . 

#=#=# xfFuf sf6g] sfo{ (Pruning)

ufF7f gePsf] u'0f:t/Lo sf7 pTkfbg ug]{ clek|fon]] kf]nx?sf] afx'Notf /x]sf] ;j–sDkf6{d]G6x?df 
kt\Nofpg] (Thinning) sf cnfjf xfFuf sf6\g] (Prunning) sfo{ ;d]t ul/g] 5 . xfnsf] cj:yfdf 
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o; jgsf] ;j–sDkf6{d]G6 C1S2 sf] blIf0fL efu / ;j–sDkf6{d]G6 C1S4 sf] blIf0f klZrdL 

efudf tf]lsPsf] 5 . 

#=#=$ s6fg kZrft\sf] kmf]x/ x6fpg] (Removal of post harvest debris) 

?v s6fg ePsf :yfgdf ?v s6fg kZrft\ afFsL /x]sf xfFufla+uf, kftkltË/ tyf cGo kmf]x/ 

-Debries_ k'g?Tkfbgsf] ;do eGbf klxnf g} x6fOg] 5 . h;n] jgdf :j:y jftfj/0f sfod 

/fVg d2t ug]{5 . o; sfo{sf] nflu :yfgLo pkef]Qmfx?nfO{ ;d]t kl/rfng ul/g]5 lsgeg] 

ToxfF ;+sng ug{ ;lsg] le+mhfld+hf tyf af]qmf bfp/fsf] ?kdf :yfgLo pkef]Qmfx?n] k|of]u ug{ 

;Sb5g\ . o;/L k|of]u gePsf cGo kmf]x/x? ;+sng u/L ;'/lIft :yfgdf nuL hnfOg] k|fjwfg 

5 .  

#=#=% k'g?Tkfbg ;+/If0f (Regeneration protection)

k'g?Tkfbg s6fg kZrft\ ;fgf] lj?jf ;+/If0f ug'{ cToGt dxTjk"0f{ / r'gf}tLsf] ljifo xf] . 

rl/r/0f, cfunfuL tyf dfgjLo Ifltaf6 o;nfO{ hf]ufpg x]/fn'sf] Joj:yf u/]/ jf h}ljs jf/ 

tof/ ug'{ h?/L x'G5 . k'g?Tkfbgsf] ;+/If0f slDtdf klg !) jif{;Dd nuftf/ ?kdf ug{'kg]{ x'G5 . 

k'g?Tkfbg ;+/If0fsf] lglDt clUg lgoGq0f /]vfsf] lgdf{0f ul/P kZrft lg/Gt/ ?kdf To;sf] 

;/;kmfO{sf ;fy} dd{t ;'wf/ ;d]tsf] Joj:yf 5 . 

#=#=^ clUg lgoGq0f /]vf lgdf{0f tyf dd{t (Fire line construction and maintenance)

jg Joj:yfkgsf] sfo{ cufl8 a9fpFb} hfFbf Ps ;j–sDkf6{d]G6af6 csf]{ ;j–sDkf6{d]G6sf] l;dfgf 

5'6\ofpg] ;dodf cfjZostfg';f/ cUgL /]vf agfO{g] 5 . xfn ljefhg ul/Psf] ;j–sDkf6{d]G6x? 

aLrsf] l;dfgf :ki6 ug]{ ;d]tsf] p2]Zosf] nflu em08} !=% ls=ld= nDafO{ / # ld= rf}8f clUg/]vf 

-´f/kft, kftkltË/, ´f8L ;kmfO{ u/L_ lgdf{0f ul/g] 5 . o;sf] ;fy} lgdf{0f ePsf clUg/]vfx?sf] 

lgoldt ?kdf d/dt ;Def/ ;d]t ub}{ hfg] sfo{qmd tf]lsPsf] 5 . 

$= jg ;b'kof]u 

$=! jg k}bfjf/sf] laqmL ljt/0f k|lqmof

of] jgsf] Joj:yfkg ubf{ k|fKt jg k}bfjf/x? -;fdfGotof :ofpnf, ;f]t/, le+mhf bfp/f afx]s_ 
g]kfn ;/sf/sf] k|rlnt jg k}bfjf/ ;+sng tyf ljlqm ljt/0f lgb]{lzsf, @)&# cg';f/sf 
k|lqmofx? cjnDjg u/L laqmL ljt/0f ul/g] 5 . ;fy} lhNnf jg sfof{no, wgs'6fn] ToxfF ;+sng 
ePsf] sf7, bfp/fsf] laqmL ljt/0f tyf Joj:yfkgsf] nflu cfjZos ;Dk"0f{ k|lqmofx? ldnfpg' 
kg]{5 .
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$=@ jg k}bfjf/sf] d"No 

sf7sf] d"No lgwf{/0f ubf{ k|rlnt P]g lgod tyf lgb]{lzsf / ahf/ d"No ;d]tnfO cfwf/ dfGg' 
kg]{ x'G5 . of] ;Nn]/L jg Joj:yfkg If]q leq pTkfbg ePsf] sf7, bfp/f g]kfn ;/sf/sf] k|rlnt 
jg k}bfjf/ -sf7, bfp/f_ ;+sng tyf ljqmL ljt/0f lgb]{lzsf, @)&# cg';f/sf] k|lqmof / k|rlnt 
/fh:j d"Nodf g36\g] u/L lhNnf jg sfof{no, wgs'6fåf/f Joj:yfkg Pj+ ljqmL ljt/0f ug]{ 
k|fjwfg 5 .

$=# of]hgf sfof{Gjogsf nflu cfjZos kg]{ hgzlQm 

o; of]hgf sfof{Gjog ug{sf] nflu lhNnf jg sfof{no, wgs'6fdf /x]sf] df}h'bf k|fljlws hgzlQm 
afx]s !) jif{df hDdf *^%% >dlbg hgzlQm cfjZos kg]{ b]lvPsf] 5 . t;y{ cf}ift jflif{s 
*^^ >dlbg :yfgLo /f]huf/L l;h{gf x'g]5 . h'g jflif{s cf}ift # hgf dflg;x?n] jif}{ e/L sfd 
ug]{ u/L /f]huf/L kfpg' a/fa/ xf] . 

%= jg Joj:yfkgsf] k|ltkmn

%=! klxnf] sfo{ cjlw -bz jif{_ kl5sf] cj:yf

o; jgnfO{ lbuf] pTkfbgzLn Joj:yfkgsf nflu j}1flgs jg Joj:yfkgsf k4ltx? / cfly{s 
nufgL (Input) sf] ?kdf !) jif{;Dd lg/Gt/ ;dfj]z ul/g] 5 . o;/L lg/Gt/ ?kdf nufgL u/L 
Joj:yfkg ul/Psf] jgaf6 jg tyf ;fdflhs If]qx?df cfpg] kl/jt{gx? lgDgfg';f/ x'g] cg'dfg 
ul/Psf] 5M

	 ljleg lsl;dsf Joj:yfkg k4lt ckgfO{ a'9f], k'/fgf], /f]6]zg pd]/ k'u]sf ?vx¿nfO{ 
qmlds ?kn] x6fO{ ljleGg hft tyf ljleGg pd]/sf ?vx¿ sfod u/L ax'tnLo 
-Multistoreyed) jg :yfkgf x'g]5 . h;df vf]6];Nnf / cGo rf}8fkft] k|hfltsf] cg'kft 
slDtdf klg $M! sf] x'g]5 . 

	 o; jgIf]qsf] lbuf] jg Joj:yfkg e} o;af6 lg/Gt/ ?kdf :yfgLo hgtf / ahf/sf] 
dfu cg';f/sf] k|lt:kwf{sf] cfwf/df jg k}bfjf/sf] cfk"lt{ x'g]5 .

	 :jLs[t sfo{of]hgfsf] cfwf/df jg If]qdf lg/Gt/?kdf nflu/xg] jg 89]nf]sf] lgoGq0f 
/ /f]syfdsf] nflu cfjZos k'jf{wf/ lgdf{0f -clUg/]vf÷jg ky_, ;|f]t / ;fwfgsf] 
pknAwtfsf ;fy :yfgLo hgtfdf jg 89]nf] lgoGq0f ;DaGwL r]tgf clej[l4 u/fO{ jg 
89]nf] lgoGq0f eO{ jgsf] x}l;otdf ;'wf/ e} xfnsf] df}Hbft ;+lrltdf j[l4 x'g]5 .

	;Nn]/L /fli6«o jg / l5d]sL ;fd'bflos jgsf] ;dGjo / ;xsfo{df plrt rl/r/0f 
Joj:yfkgsf ;fy e'O{ tyf 8fn]3f+;sf lj?jf Jofks ?kdf pTkfbg tyf j[Iff/f]k0f u/fO{ 
jgdf x'g] rfk sd eO{ xfnsf] k'g?Tkfbgsf] cj:yfdf ;'wf/ x'g]5 .



PR
O

C
EED

IN
G

S

379

Proceedings of the First National Silviculture Workshop

	 jg tyf s[lif If]q;+u ;DalGwt xl/t pBdx?sf] :yfkgf u/fO{ /f]huf/Lsf cj;/x? 
l;h{gf eO{ :yfgLo ul/j, blnt, hghftL / dlxnfx?sf] hLljsf]kfh{gdf pNn]Vo ?kn] 
;'wf/ x'g]5 .

%=@ bz jif{ kl5sf] ;3g Joj:yfkg If]qdf ul/g] lqmofsnfk

o; ;Nn]/L /fli6«o jg Joj:yfkg sfo{of]hgfsf] bz jif{ kl5 ;3g Joj:yfkg If]qdf ul/g] 
s[ofsnfkx? bzf}+ jif{df jg ;|f]tsf] k'gM dfkg u/L gofF of]hgf agfP/ dfq ;f]xL of]hgf adf]lhd 
o; of]hgf kZrft\ sfo{qmdx? ;~rfng ug'{kg]{ x'G5 . o;sf ;fy} dWofjlw tyf ;do ;dodf 
cg'udg eO{ cfPsf] cfjZos ;'emfj, k[i7kf]if0f / l;sfO{nfO{ cfwf/ dflg ;f]xL] adf]lhd sfo{ ub}{ 
hfg' cfjZos 5 .

%=# bL3{sfnLg jg Joj:yfkg k/LIf0f of]hgf 

of] jg Joj:yfkg sfo{of]hgf sfof{Gjog kZrft\ lbuf] Joj:yfkgsf] qmddf k|fKt x'g] ;kmntfsf 
pknlAw, k[i7kf]if0f / l;sfO{x?sf] glthf x]/L cfufdL !) jif]{ sfo{of]hgf agfO{ Joj:yfkg sfo{ 
ul/g]5 . casf] @)–@% jif{df of] jg pTkfbgzLnsf ;fy} ;bd'sfdsf] zx/df Pp6f P]ltxfl;s 
/d0fLo jgsf] ?kdf kl/0ft x'g] ck]Iff ul/Psf] 5 . 

;Gbe{ ;fdfu|Lx?
lhNnf ljsf; of]hgf wgs'6f, @)&)

wgs'6f lhNnfsf] k~rjifL{o jg sfo{of]hgf -@)&)÷@)&!—@)&$÷@)&%_

jg k}bfjf/ ;+sng tyf ljqmL ljt/0f lgb]{lzsf, @)&#

j}1flgs jg Joj:yfkg sfo{ljwL, @)&!

;Nn]/L /fli6«o jgIf]qsf] Joj:yfkg of]hgf gljs/0f, @)&!
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Cross- Cutting  
Issues and  
Challenges 
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A Criteria and Indicators-based Approach to 
Sustainable Forest Management: Towards a 

Participatory Governance Framework

T. Cadman1*, T. Maraseni2 and F. Lopez-Casero3

Abstract
This paper presents an established set of principles, criteria and indicators for 
evaluating and developing quality of governance standards for forest sector projects 
and programmes. Using the outcomes of projects aimed at developing governance 
standards for REDD+ conducted in Nepal, the paper presents a methodology for 
coordinating public and private sector stakeholder interactions across jurisdictions 
and sectors. The approach towards engaging stakeholders in a multi-stage, multi-
sector and multi-regime process for developing quality of governance standards for 
forest sector project and programmes is discussed. After the deployment of an initial 
online survey, stakeholders were engaged through face-to-face interviews, workshops, 
and field-level consultations to develop substantive content for a standard suitable 
for assessing forest management activities in Nepal, from a governance perspective. 
This research suggests, that a range of forest management regimes may be suitable 
for governance standards, and governed accordingly. The paper identifies the issues 
confronting the development of collaborative approaches to forest management, 
applicable to both developed and developing countries, using Nepal as an indicative 
case study. The implications for intensive silviculture, as currently proposed, are that 
intensification and other methods of forest management, including scientific forest 
management, cannot be implemented without the use of governance standards to 
ensure that all stakeholders participate meaningfully in decisions that affect them and 
the forests on which they, the wider community, and the world, depends.

Keywords: Criteria and indicators, quality of governance, stakeholder collaboration, 
sustainable forest management, intensive silviculture

1  Institute for Ethics, Governance and Law, Griffith University, Australia
2  Institutes for Agriculture and Environment, University of Southern Queensland, Australia
3  Institute for Global Environmental Strategies, Japan
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1. Introduction
1.1 Sustainable Forest Management in Nepal – REDD+ as a Case Study
Sustainable forest management (SFM) has been at the forefront of efforts to involve civil society, 
private industry and the state in the development of new regulatory approaches, such as forest 
certification and voluntary standards (Mackendrick, 2005). SFM exemplifies “the increasing 
tendency for collaboration in many sectors where political and economic trade-offs also exist” 
(Overdevest, 2004). The work of scholars who have emphasized the importance of collaborative 
arrangements in contemporary governance was particularly useful (Kooiman, 2000). So too was 
the pioneering research of early advocates of SFM (Lammerts van Beuren and Blom, 1997). 
This research was in response to calls from the forest research community to maximize the 
potential for criteria and indicators as a means of conceptualizing, promoting and reporting 
SFM (ITTO, 2015). 

In response to the governance challenges identified, the authors, in cooperation with a number of 
project partners, embarked on a five-year research project to investigate stakeholder perceptions 
of forest governance quality in Nepal, relevant to Reducing Emissions from deforestation and 
Forest Degradation in Developing Countries (REDD+) and other forest project and programmes, 
using a governance quality framework. The research team worked with stakeholders to develop 
context-specific governance standards, relevant for REDD+ and related forest management at the 
community forest level. The project utilized an action-research model of stakeholder engagement 
and standards development. The project focused on both REDD+ and forest management, using 
a hierarchically consistent framework of principles, criteria and indicators (PC&I), with field-
based means of verification provided by governmental and non-governmental participants 
from multi-sectors. The research highlighted the importance of providing stakeholders with the 
necessary resources to participate in forest management effectively. These standards, largely 
developed by the stakeholders themselves, have added value to the governance of national 
policy initiatives – such as the current push for the intensification of forest management – as 
they are implemented on the ground in specific forest policy contexts.

REDD+ activities started in Nepal and Papua New Guinea (PNG) in 2008. In Nepal they focused 
largely on capacity building around carbon accounting and arrangements for sharing the benefits 
arising from carbon payments. Various pilot projects were conducted by a range of international 
non-governmental organizations (INGOs) and local partners in Nepal’s well-developed system 
of community forests, which are managed by community forest user groups (CFUGs), while 
remaining under state control (Paudel and Karki, 2013). The experience of REDD+ on the ground 
to date has been both positive and negative. On the one hand the financial and social capacity of 
the CFUG network has improved, but this has been at the expense of autonomous decision-making 
and customary rights to forest access (Poudel et al., 2014). Despite Nepal’s history of inclusive 
forest management, the technical orientation of REDD+, it has been suggested, has contributed to 
inhibiting local participation (Vijge et al., 2016).

2. Materials and Methods
2.1 Evaluating Quality of Governance of Forest Sector Projects and 
Programmes in Nepal
In order to understand how the various institutional arrangements for good governance relate 
one to another, a hierarchically consistent framework of PC&I, drawn from the SFM literature, 
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was used. Consistency allows for the appropriate location of elements within the framework, 
avoiding overlap or duplication at another level, and enabling a ‘top-down’ analysis from 
principles to criteria and thence to indicators. A principle expresses a specific value. Criteria 
function at the next level down, and categorise aspects of a principle. Like principles, criteria 
are not measured directly but are used to determine the degree of compliance with the principle. 
They are connected to indicators that are hierarchically lower, and denote quantitative or 
qualitative parameters. Indicators (as they relate to the relevant criterion, and principle) can 
therefore be used for measurement (in this case quality of governance). Standards are a set of 
PC&I that serve as a basis for monitoring and reporting, or as a reference for assessment of 
conditions ‘on the ground’ – in this case, how governance is expressed at any institutional level 
(Lammerts van Bueren and Blom, 1997).  Table 1 below sets out the hierarchical relationship 
between these PC&I.

Table 1. Hierarchical framework for the assessment of governance quality (Cadman, 2011. 
Reproduced with permission of Palgrave Macmillan).

Principle (level 1) Criterion (level 2) Indicator (level 3)

“Meaningful participation” Interest representation Inclusiveness

Equality

Resources

Organisational responsibility Accountability

Transparency

“Productive deliberation” Decision making Democracy

Agreement

Dispute settlement

Implementation Behavioural change

Problem solving

Durability
Note: text format denotes hierarchical level (Principle, Criterion, Indicator)

This framework was used as the basis for an Internet survey of stakeholders participating in 
REDD+ related activities, conducted between in 2011. See Table 2 below. 

Table 2. Summary of survey questions.

Indicator Question

Inclusiveness Do you think REDD+ is inclusive of your interests?

Equality Do you think REDD+ treats all interests equally?

Resources What level of resources does REDD+ provide for you to participate?

Accountability Do you think the various institutional elements in which you participate are accountable 
in their dealings with you regarding the REDD+ process?

Transparency Do you think the various institutional elements in which you participate are transparent in 
their dealings with you regarding the REDD+ process?

Democracy Do you consider the REDD+ processes in which you participate to act in a democratic 
manner?

Agreement Do you consider the making of agreements in REDD+ to be effective?
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Indicator Question

Dispute settlement Do you consider the settling of disputes in REDD+ to be effective?

Behavioural change Do you think REDD+ will contribute to changing the behaviour that leads to deforestation 
and forest degradation in developing countries?

Problem solving Do you think REDD+ will help solve the problem of deforestation and forest degradation 
in developing countries?

Durability Do you consider REDD+ will be durable?
Note: explanatory text and introductory materials omitted

Survey participants were recruited through internet-searches of publicly available participants’ 
lists, and through the assistance and advice of local experts. The ensuing email addresses were 
entered into a database, and the online survey tool SurveyMonkey (http://www.surveymonkey.
net) was used to manage the survey. Survey respondents rated their perceptions of the governance 
quality of REDD+ by means of a five-point Likert scale, using the terms ‘very low’, ‘low’, 
‘medium’, ‘high’ and ‘very high’. Participants were sent a survey, and provided the option 
of clicking on a link, which took them to the survey, or they could select an option to remove 
themselves from the list. In addition to the Likert-scale, respondents were invited to make 
substantive comments relevant to each indicator, and asked if they wished to be interviewed. 
The surveys were deployed for one month, with three (weekly) reminder emails, and a final 
forty-eight hour closure notice. The survey was anonymous, with confidentiality assured, 
but with the option for the lead researcher to identify individual respondents. Respondents 
represented the relevant multi-stakeholder national and cultural composition, classified 
subject to consultation. In the case of Nepal this consisted of ‘Aid programmes’, ‘Community 
forest users’, ‘Dalit’, ‘Finance’, ‘Forest-based industry’, ‘Government’, ‘Indigenous peoples’ 
organization’, ‘Madhesi’, ‘non-governmental organization (NGO)’, ‘Women’s organization’ 
and ‘Other’. Respondents were also invited to identify their nationality, i.e. whether they were 
‘Nepali’, or ‘Other’. In the case of those who selected ‘other’ respondents were asked to specify 
their sector (in the case of stakeholder groups), or their country (in the case of nationality). A 
single survey was deployed in June 2011. An initial cohort of approximately three hundred 
target recipients generated sixty-six respondents or approximately nineteen percent. Although 
the response rate was relatively high for an Internet survey, completion was low, with one 
hundred and thirty-one attempts, or fifty percent. The largest numbers of respondents were 
NGOs (21) other (16) and government (11), followed by community forest users (7), aid 
programmes (3), forest-based industry (3), Dalit (2), finance (1), Indigenous people (1) and 
Madhesi (1), with no women identifying as such. ‘Other’ largely consisted of the academic and 
research communities, with a few individuals (such as ‘private consultant’ and ‘humanitarian 
organization’). The overwhelming majority of respondents identified themselves as being from 
Nepal. Significant numbers of respondents provided substantive comments with each indicator 
(on several occasions over twenty), and forty-two agreed to be interviewed. The survey was 
conducted in English and Nepali. See Table 3 below.

The written feedback from each indicator informed the development of a context-relevant 
quality-of-governance standard for REDD+ in Nepal. The comments were used to generate 
verifiers to contribute to a ‘proto standard’ for REDD+ at the national level. The verifiers 
constituted the sources of information for the indicators, and helped determine the reference 
values for indicators. Those who agreed to be interviewed also provided further input into the 
creation of materials for the standard. Additional interviewees were sought, to ensure greater 
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representation from the lower numbers of survey respondents (women, etc.). Over sixty key 
informants were interviewed. The verifiers generated from the initial survey were taken to a 
national stakeholder forum-cum-workshop in each country, at which the verifiers were further 
consulted, and checked. Participants, constituting a balanced representation of the sectors 
identified, determined whether these verifiers related to the national, subnational, and local level. 
Forty-three stakeholders participated in Nepal, in PNG thirty-five. Participants also prioritized 
those indicators whose verifiers required consultation first (transparency, inclusiveness, 
accountability, and resources – TIAR). 

Nationally, a ‘draft national quality-of-governance standard for REDD+ and the forest sector’ 
was circulated to the initial survey cohort, interviewees, workshop participants, and other 
stakeholders. Once again, the materials were circulated to more than three hundred and fifty 
stakeholders. Those verifiers identified by stakeholders as relevant for community forests 
were further consulted at the CFUG level, in REDD+ pilot areas, and selected control CFUGs, 
focusing the TIAR indicators. At the CFUG level, it became clear that means of verification 
(MoV) for each verifier were necessary. These were identified by the CFUGs themselves, and 
were later classified as either verification methods or practices necessary for the standard to be 
applied, and verified, at the community level. Stakeholders were particularly concerned about the 
provision of resources for emissions reduction activities, and to ensure effective benefit sharing 
systems for poverty alleviation, and ongoing sustainable management of forests. Approximately 
three hundred additional stakeholders from twenty CFUGs were involved in these consultations. 
Further guidance was sought from a national workshop of twenty-eight multi-stakeholders (all 
levels) on how to proceed with standards development. On their recommendation, all materials 
were incorporated into a national standard, which combined national level verifiers, and regime 
specific MoVs (i.e. for community forests). A final ‘checking’ workshop at the CFUG level was 
held with previous participating communities, with some additional national and district level 
input (thirty four attendees). This ‘modular’ standard was consulted over the course of 2015-16, 
and further modules relating to other forest management regimes (e.g. plantations, leasehold 
lands, collaborative forests, etc.) would be developed as resources permit. 

In a world first, and in the lead up to the United Nations Framework Convention on Climate 
Change (UNFCCC) Twenty Second Conference of the Parties (COP 22) to be held in Marrakesh 
this month, the Quality of governance standard for forest sector activities and programmes 
in Nepal at the community forest management level. Version 1.0. Pilot standard was released 
in Nepal in November 2016. The Institute for Global Environmental Strategies (IGES) in 
collaboration with Dr. Tim Cadman of Griffith University, Australia, and Dr. Tek Maraseni 
of the University of Southern Queensland, Australia, has prepared a voluntary Pilot Quality 
of Governance Standard for forest management, including emissions reduction activities, in 
community forests of Nepal. The standard was the result of five years of consultation with multi-
stakeholders and is applicable to sustainable development projects occurring in Nepal’s forests 
including the UNFCCC initiative, REDD+. The standard was developed by multi-stakeholders, 
including CFUGs, government and NGOs, and provides a benchmark for evaluating the good 
governance of development programmes, including stakeholder participation in decision-
making, accountability and transparency, and implementation. More than six hundred 
international, national, local, and community-level stakeholders have been directly involved in 
the standard’s development (IGES, 2016).
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3. Results and Discussion
3.1 Governance Quality of REDD+ in Nepal
The results from the surveys were analyzed using Statistical Package for the Social Sciences. 
The ratings at the indicator scale were aggregated under the relevant criterion; in turn the 
relevant criteria were combined to provide a result at the principle level. These principle-level 
results were added to provide an overall ‘‘legitimacy score’’, out of 55. A conventional pass/
fail target value of 50% was applied to the overall score. The comprehensive results across all 
11 indicators and associated criteria and principles are produced in Table 3 above. Overall, the 
results appear to demonstrate that stakeholder perspectives regarding the governance quality 
and legitimacy of REDD+ in Nepal have been relatively positive to date, with an average overall 
score of 34.9 out of 55. There were both similarities and differences in respondents’ perceptions 
of REDD+. In terms of the final scores, Forest users were the most negative, with an overall 
score of 29.1, closely followed by Indigenous (30) and Dalit (32) groups. Regarding Forest 
users, this is of some concern, as they are clearly one of the most important stakeholder groups. 
However, this is mitigated by the fact that this score was still a ‘‘pass’’ for the mechanism (27.5 
is the pass score). The highest scores were for Finance (46), and a cluster around Aid, Forest 
Industry and Madhesi (36 each). The remaining sectors, namely NGOs, Others and Government 
scored REDD+ somewhere in the middle, and were relatively close to each other: NGOs were 
the lowest (33.3), followed by Others (34.1), and Government (35.6). However, the results of 
sectors with low response rates should be treated cautiously, in view of the outlier effect referred 
to earlier.

The trends in overall scores generally followed a similar pattern amongst respondent sectors 
at the indicator level. However, it is worth noting that there was an obvious ‘‘low’’ cluster for 
the resources indicator amongst all sectors, with the average rating in Table 4 being only 2.3 
(‘‘medium’’), 1.7 for Aid (‘‘low’’) and 2 for Forest Industry, Dalit and Madhesi (also ‘‘low’’), 
respectively. Previous research suggests this is a feature in other areas of global environmental 
governance, and forestry in particular. A lack of financial, technical and institutional support 
(money, know-how and infrastructure) can have a knock-on effect for interest representation, 
impacting on the efficacy of both inclusiveness and equality (Cadman, 2011). However, by way 
of mitigation, it should be noted that inclusiveness was the highest scoring indicator overall 
(3.8). Equality also performed on a par with problem-solving and dispute settlement (3.2). It 
is encouraging to note that respondents awarded behavior change relatively well by sector, 
resulting in the second highest overall rating (3.6). This may reflect positively on REDD+ in 
Nepal: respondents in this survey appeared to think that REDD+ would help change behavior 
that led to deforestation and forest degradation. The next highest indicator was agreement (3.3): 
again, the response across sectors was relatively positive; this may demonstrate that stakeholders 
are content with the methods used to reach agreement within processes for REDD+ decision-
making. Transparency and durability performed less well (3.1), and the same can be said for and 
accountability and democracy (3), but all are still well over the ‘‘pass’’ threshold of 2.5.

Nevertheless, there are some poorly performing indicators amongst specific sectors. The 
Indigenous respondent rated inclusiveness ‘‘low’’ (but there may be an outlier effect here). 
Ratings of ‘‘low’’ were also given to accountability by Dalit, and to durability by Forest users; 
this rating by Forest users is again of concern   if this sector does not have confidence that 
REDD will last, there may be a lack of interest in implementation. Dispute settlement and 
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Democracy also only achieved a rating of 2.1 each with this sector   possibly further signs that 
Forest users are not entirely happy with REDD+ decision-making.

On the basis of the responses to this survey it is fair to say that (with the exception of the 
one identified Indigenous representative), REDD+ in Nepal was perceived to be inclusive. 
Interest representation is functioning relatively well functioning well in the country, but the 
‘‘low’’ rating for resources should be of concern to all stakeholders. In so far as this reflects 
a trend across the research undertaken by the authors, REDD+ policy-makers at the national 
and international levels should be concerned. Decision-making appears to be functioning well 
in REDD+ in Nepal, challenging the trend identified by the authors amongst stakeholders in 
REDD+ at the international level, who were far more negative about the mechanism’s ability to 
settle disputes. However, there is no room for complacency at the national level, with the survey 
possibly revealing that those forest users who responded to the survey had unresolved disputes 
regarding the mechanism, and did not consider it particularly democratic.

4. Conclusion
4.1 Implications of the Research for Governance SFM and Intensified 
Silviculture in Nepal
This study has presented a nuanced framework of evaluation based on a complex of institutional 
arrangements (such as interest representation and decision-making) for ‘‘good’’, governance, 
which has been equated with quality and legitimacy. Forest management in Nepal comprises 
multiple actors and is an ideal context in which to examine stakeholder perceptions of governance 
quality. Given the mix of actors, the methods of participation and deliberation associated 
with negotiations are as important as the decisions made about a given issue. In view of the 
collaborative, and ‘‘partnership’’-based model of many contemporary forest sector projects and 
programmes on the ground, including REDD+, there are increased expectations about the role 
of non-state actors, and this has created some dynamic tensions in the relations between non-
state and state actors in the formulation of policy at the national and sub-national levels. 

Silviculture does not occur in a vacuum. The process of evaluating REDD+ governance quality, 
and developing quality of governance standards for community forests, focusing on REDD+ 
and forest sector projects and programmes, are of direct relevance to current proposals, which 
emphasize the sustainable use of Nepal’s forests through intensive silviculture. SFM recognizes 
the social, environmental and economic aspects of silviculture, and it is important to govern 
stakeholder relations, as they occur at multiples stages in the forest management cycle, multiple 
regimes, with multiple stakeholders. Current policy proposals for forest substitution, and 
intensification confront many challenges from a range of social, economic and environmental 
perspectives. Governance standards can reduce conflict and help avoid risk, whilst also serving 
Nepal as an assurance of ‘good governance’ for domestic markets, and providing linkages to 
international markets in legal timber, certification, and so forth. 

However, increasing production from Nepal’s community forests confronts a number of 
challenges. How it is to be reconciled with biodiversity conservation, how it affects the local 
community in terms of access, benefits and compensation, and who will decide forest treatments, 
harvest methods and objectives are all matters that require requires co-ordination (governance) 
of all stakeholders. Governance standards are required to address these and other important 
issues arising out of proposals to increase production from Nepal’s forests, notably the business 
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models adopted, and whether they focus on on-site processing (adding value and producing 
higher community returns) or felling only (producing stumpage fees only) – or if productions 
is to be domestic markets for import substitution, or export markets. In addition, it will be 
important to develop methods to avoid illegal timber entering sawmills, and to acknowledge 
the impacts of increased production on other forest sector projects and programmes, such 
as REDD+ and payments for ecosystem services (PES). Based on the experience gained in 
developing quality of governance standards for forest management at the community forest user 
level, consultations with stakeholders at the community, district, sub-national (provincial), and 
national levels will be essential. 
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Towards Active Utilisation of Community 
Forestry: Silvo-Institutional Model for 

Sustainable Forest Management in Nepal

Naya S Paudel*, Hemant Ojha, Krishna Shrestha, Rahul Karki,  
Govinda Paudel, Ian Nuberg, and Edwin Cedamon

Abstract 
This paper explains what we term the ‘silvo-institutional model’ for a more productive, 
sustainable and equitable management of community forests in Nepal. The paper 
draws on four years of action research in six research sites of Kavre and Lamjung 
districts, complemented by the review of silviculture-based forest management by 
Nepal government in various parts of the country.  The findings indicate that first, 
early silviculture-based forest management initiatives have failed because they did 
not adequately considered the policy and institutional dimensions. Second, current 
initiatives, while looked promising for the active utilisation of community forests, have 
faced with complex regulatory and institutional barriers. We argue that a new ‘silvo-
institutional model’ which combines technological and institutional dimensions, has a 
potential to increase the prospect of successful implementation of silvicultural-based 
forest management. 

Keywords: Community forestry, institutions, management, policies, silvo-
institutional model

1. Introduction
Underutilisation of community forests (CFs) has been widely documented in Nepal, despite 
growing need for timber and other forestry products in the time of earthquake recovery and 
reconstruction. In Nepal, with about 45% of forest in the country, it’s strongly argued that forest 
has potential to contribute to local livelihoods and national economy. However, studies have 
shown that Nepal’s forests have not provided economic benefits to its full potential (Subedi et 
al., 2014). The central reason is that there is little or no management of these forests (Paudel 
et al., 2014: Subedi, 2012; Yadav et al., 2008; Springate-Beginski et al., 2003). The question 
is then why these forests remain not actively managed, what are the causes and consequences 
and how these forests can be better managed. The paper explains one of the attempts we made 
as part of an action research project1 which tested what we term ‘silvo-institutional model’ as 
a potential strategy to catalyse active management of community forests in the hills of Nepal. 

1 The project is implemented in Kavre and Lamjung districts with an objective to enhance the livelihood and food security through 
community forestry and agroforestry in Nepal. 

*Corresponding Author:  nspaudel@gmail.com
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The Nepal government has in the past made several attempts to manage its forests through 
employing silviculture based interventions. However, most of these initiatives were either not 
implemented at all, or when implemented, failed to achieve stated objectives mainly because of 
weak political will, low institutional capacity and poor governance. Currently, the government 
is piloting an initiative within the brand of “scientific forestry”. Although the government is 
keen to scale out the piloting program, there are serious oppositions to scientific forestry on the 
grounds of inadequate consideration of institutional aspects. Therefore, it is important to analyse 
the previous efforts as well as review the current initiatives so as to identify and understand key 
issues, explore possible solutions to these issues and support active forest management through 
silviculture based sustainable forest management practices for materialising economic potential 
along with social and environmental benefits. 

This paper investigates key governance and institutional elements of silviculture based forest 
management practices in Nepal’s community forestry. In so doing, it will seek to answer the 
following questions surrounding silvicultural interventions in community forestry. Before 
presenting the silvo-institutional model, we review past attempts of active forest management 
in Nepal. We then analyse the challenges of active forest management in the two case study 
districts. Then we will analyse the cases to present the silvo-institutional model in our discussion 
and conclusion. 

2.  Quest for Active Forest Management: A Historical Overview
Despite 45% of the country’s area under forests, the contribution of the forest sector has 
remained much less than the potential in Nepal (Malla et al., 2003). As a result, the national 
discourse has now switched towards active forest management through developing and scaling 
out silviculture innovations. Several attempts for active forest management have been made. 
These have stimulated interesting debates in scientific forest management, though outcomes 
on the ground have remained limited. A case from the Bara forest piloting attempts by Enso, a 
Finish company in 1996 reveals some interesting insights. The piloting was meant to introduce 
modern sustainable forest management in Nepal and boost local and national economy. 
However, it triggered widespread opposition. Federation of Community Forestry Users Nepal 
(FECOFUN) and many civil society organisations launched protest campaigns across the 
country against the pilot project arguing that the project would convert the natural Sal forests 
into a barren land due to poor regeneration plan. The protesters also argued that the pilot failed 
to recognise the interdependencies of local communities, local livelihoods and forests. When 
a stakeholder consultation was conducted, it appeared that Community-Based Organisations 
(CSOs) and many local political representatives were against bringing the foreign company to 
manage forests. The forest officials in Kathmandu were divided as some maintained that rather 
the government should manage the forest, not a foreign company. Finally, the pilot project 
ended as Enso gave up the project (A memo from Finish Embassy in Kathmandu). 

Operational Forest Management Plan (OFMP) proposed for 17 Terai districts in 1996 is 
another case of failure in an attempt to manage the forest more actively. While, these were 
good technical plans to manage the Terai forests, these plans remained only in the paper. 
They did not go ahead due to the lack of adequate financial resources to implement the plan, 
together with problems coming from the opposition of local communities and lack of political 
will from the government. Little engagement with local communities and stakeholders resulted 
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in a widespread opposition from FEOCFUN and CSOs. Many District Forest Offices (DFOs) 
were not aware of the plans which were prepared by the project’s hired consultants. DFOs 
were largely excluded in the process. Consequently, DFOs were not sure about technical as 
well as administrative and financial details of the plans. Therefore DFOs were not prepared to 
implement the plan. Technical quality of the plans seemed to be poor, while DFO’s capacity 
to implement the plan remained weak. Most importantly, there was lack of financial resources 
needed to implement the plan. Neither the donor who supported the planning process, nor the 
Nepal government provided funding or commitment to implement the program at a larger scale. 
Consequently, these plans remained only in paper. 

Another interesting example is the Sagarnath Forestry Development Project, which covered 
about 10,000 ha of prime Sal forest in Nepal’s eastern Terai region, initially started with support 
from Asian Development Bank (ADB) and the Organisation of Petroleum Exporting Countries 
(OPEC) in 1978. The project shows challenges with governance and institutional aspects of 
active forest management in Nepal. The project was intended to increase supply of fuelwood 
to Kathmandu (other major cities) in the context of serious fuelwood crisis of the 1970s. 
Unfortunately, the project could not go as planned due to three reasons. First, it was driven by 
outsiders’ ideas, funding and technology. As a result, it had no local ownership of the project. 
Secondly, Sagarnath Forest Development Board – a semi government entity – was supposed to 
function independently outside the everyday government functioning. However, it was highly 
politicised because of the overt influences of politicians and senior bureaucrats in the strategies 
and functioning of the project.  Third, over 3,000 ha of the plantation area was encroached by 
the landless people and the management of land conflict was a chronic political challenge in this 
project and beyond, across the Terai. 

Based on the above analyses, it is clear that most of these initiatives were promoted by high 
profile international agencies, had purely driven by so-called ‘objective science’, and had 
sophisticated technical plans. However, these initiatives failed to give due attention required to 
anticipate, recognise and address governance and institutional aspects, which undermined the 
objective of those initiatives. Engagement with local actors remained limited, while it is most 
critical. In most cases, programmes could not garner needed local support and in some cases 
these even faced severe opposition. Protest of FECOFUN in Bara case is in point where there 
was lack of local support in Sagarnath and the absence of political will and institutional capacity 
of the Department of Forest (DoF) undermined the implementation of those initiatives. The 
failures of these initiatives provide a strong rationale for the exploration of innovative approach 
to silviculture-based forest management that integrates technical assessment and planning with 
institutional process in practice. 

The cases of passive forest management operations in the six research sites reveal deeply rooted 
institutional challenges to silviculture. There were problems in all three levels. At the national 
level, public discourse is heavily influenced by protection oriented forest management. In 
particular, media, political actors and Commission for the Investigation of Abuse of Authority 
(CIAA) actions were largely restrictive to any improvements in forest management. Policies, 
laws and regulation were designed accordingly. At the meso-level (district level) there is no 
incentive for forest officials to actively promote silviculture in their respective constituencies. 
Instead, they always feel insecure and threatened by any silviculture based operation. These 
fears are then passed on to OP, harvesting permits, sell and transportation permits. Quite often, 
officials interpret and adopt the regulatory instruments on their own benefit. At the community 
level, CF members are conditioned not to fell trees; there is serious mistrust between different 
groups within community forestry user group (CFUG). Silvicultural operation simply adds 
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risks to those CFUGs which are suffered by poor governance, internal conflicts, and weak 
institutional capacity. The legal and other obstacles that have posed challenges to regular forest 
management in these six sites has a chain effect that goes to lack of interests and investment in 
plantation, conservation and management of whole forests. 

As reflected in the past attempts of the government, or the widespread challenges in current forest 
management efforts by the CF groups, the policy environment and socio-institutional contexts 
are not very conducive to silviculture. The predominant response to this situation is anything 
cannot be done unless a favourable policy regulatory environment is established at the centre. 
However, given the prolonged political transition, frequent changes in the government and the 
short term tenure of officials in any particular role indicate that policy environment cannot be 
changed overnight. Neither can we wait for getting the policy and institutional environment 
getting perfect; as they may never be perfect even in the best case scenario. During last 25 
years since Bara forest case or OFMP there have been little change either in policy and legal 
framework or in the institutional environment of our forest agency or related other stakeholders. 
On the other hand there have been studies showing a huge annual loss form non-management of 
Nepal’s forest. In this context, a pragmatic strategy is to explore available windows in policies, 
laws, institutions through which one expand space and get through. In recent years at least in the 
discursive level there have been increased appreciations of the forest management which will 
provide forest officials and others a moral support to go ahead. 

The above cases show that all past initiatives on silviculture based forest management have 
failed to fully implement and achieve their stated outcomes. The cases also show that these 
initiatives were undermined by poor governance and inadequate considerations of institutional 
dimensions of active forest management. These include lack of proper engagement with local 
communities and concerned stakeholders, lack of transparency in the process, weak ownership 
of the relevant actors, and inadequate financial and other support mechanisms. 

3. Institutional Challenges in Community Forest Management in 
Kavre and Lamjung
Forest management, particularly timber management, is at the heart of community forestry 
process. Yet, forest management in CF is seriously undermined by a series of governance and 
institutional challenges, when one considers the issue of timber management. These include 
intra-group conflict within the CFUGs, lack of trust between the leadership and CF members, 
the delivery of support from DFO, and legal cases at DFO, court or with CIAA. Table 1 below 
presents a few sample cases from Kavre and Lamjung districts that have blocked or seriously 
hindered timber harvesting, transportation or sale.  

Table 1. Governance challenges in community forest management.

Sites Year Legal case 

Dharapani 069/70 Financial embezzlement by EC chair, CIAA case, auctioned timber could not 
be sold and fire damaged 950cft later in the year.

Chappani 072/73 Timber harvested after receiving DFO permit could not be sold. Reconstruc-
tion related circular was cited as a reason. Later 800cft damaged by fire.

Langdi Hariyali 073/74 Round wood were taken to saw mill after harvest as per the permit, police con-
fiscated it and a legal case was launched. DFO is looking at the case currently.
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Sites Year Legal case 

Langdi Hariyali 071/72 Few trees were felled due to Mid-Hill Highway construction; the road author-
ity was much higher and powerful, and therefore, CFUG was not involved at 
all in tree felling. Yet, DFO took action against CFUG. That seriously, killed 
forest management enthusiasm and a plan by the CFUG. 

Aapchaur 071/72 Difference between Chapan and actual harvest volume lead to a legal case that 
delayed release of timber for trade. Damaged timber sold at cheap price. It 
resulted in conflict between CF members and leaders and also with DFO staff. 

Kalopani 072/73 Despite harvest permit, CFUG leaders could not harvest trees, as people were 
yet to construct houses due to delayed release of grants by the reconstruction 
authority.

As shown by Table 1 above, a range of governance and institutional issues have hampered active 
forest management initiatives at the local level. In most cases, issues of poor transparency, 
embezzlement, lack of trust among CF members and their leaders, and weak institutional 
capacity of CFUGs in handling such cases are evident. This is particularly visible where there 
is a potential to earn substantial revenue from the sale of timber. The second type of issue is 
related with the technical and administrative support from DFO. In many cases, CFUGs are not 
getting the expected constructive support from DFOs, who demonstrate their own explanations. 
However, DFO actions have often resulted in loss of timber (from fire), financial and physical 
costs, psychological torcher and alienation from being actively involved in forest management. 
The third type of issue is related to national policies and legal framework such as cases from 
CIAA, or that of circulars from National Reconstruction Authority.  

Most of the studied sites have a good stock of pine forest. There was a massive plantation in the 
early 1980s by an Australian Forestry project. If one follows the best advice from silvicultural 
sciences, these forests must have been harvested by now. Unfortunately, policy, governance and 
institutional related issues we discussed above have seriously hinder the forest management 
activities in these forests. This provides a strong rational in exploring innovations that can 
address these rather subtle issues while advancing silvicultural based forest management 
initiatives. Below we present how technical and institutional aspects can be integrated through 
a silvo-institutional model that we developed in the research sites. 

4.  Developing Silvo-instiotutional Model through Integrating 
Technical Science with Institutional Processes 
In this section we describe our integrated approach to establishing silviculture demonstration 
plots in three research sites: two in Kavre and one in Lamjung. This is what we term ‘silvo-
institutional model’ in this paper, in which we have combined technical aspects of resource 
assessment, establishing demo-plots, actual felling and timber distribution with the institutional 
aspects involving various level of consultation, developing governance safeguards, prepare 
required documentation and getting the institutional process right. While this is time taking 
and slightly costly, it provided a secure, effective and sustainable pathway to silviculture based 
sustainable forest management in the respective sites. 

This approach builds on works that have emphasised integration of science and participation, 
adaptive and collaborative learning (King et al., 1990: Banjade, 2006: McDougall et al., 2007) 
and deliberative scientific practise in Nepal’s forest management (Ojha et al., 2010). 

In many cases, it has spill over effect to neighbouring groups. A summary of step-by-step 
process is given below (Figure 1) and detailed stories of the process in the text that follows. 
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While the above process provides generic steps taken in all research sites, there were some 
minor variations in specific sites based on particular socio-ecological characteristics. The above 
process can be clustered into four broader aspects which are elaborated below. 

i) Creating favourable institutional environment: Initially when we started early 
consultation with the DFO and CFUGs they indicated a number of risks and expressed 
feeling insecurity and therefore reluctant to go ahead. We organised a series of informal and 
formal meeting with DoF officials, DFO staff, FECOFUN and CF leaders. We presented 
the technical details of how we want to proceed, showed the policy and legal windows 
of secure operation and benefits of taking this initiative. We also organised meeting with 
media and political leaders in the district and forged meaningful and productive dialogue 
amongst these actors. These meetings resulted in collective commitment, increased 
enthusiasm and confidence. These processed provided us a strong but cautious mandate 
to go ahead with the proposed plan. 

ii) Resource assessment and planning: Next we carried out a participatory rapid assessment 
of the resources, particularly the forest stock, regeneration status, etc. and assessed it 
against the management priorities of the CF members. Gradually we arrived at preferred 
management objectives and treatments which were turned into demonstration plots. At 
the same time, we discussed on the potential threats such as loss of endemic species, fire, 
wind, grazing, heavy drought etc. Similarly, we also discussed on the expected inputs and 
distribution of potential harvest among the CF members. 

iii) Endorsement and approval:  While relatively informed CF leaders were involved in the 
above process, the plans had to be discussed and endorsed by larger mass of CF members. 
This has political as well as instrumental and mandatory objectives. Accordingly, the 
plans were presented; feedback and comments were received and adjusted. As the plans 
were approved along with few comments, these were then finalised and submitted to the 
respective authorities for approval. Some field visits and small meetings were organised 
between the CF members and DFO staff. 

Figure 1. Process adopted in establishing demo plots in research sites in Kavre and Lamjung.
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iv) Action and monitoring: After the approval, tree felling was carried out, proper 
measurements were carried out and products were distributed. A proper documentation 
was carried out and a regular/periodic monitoring of the ecological responses (regeneration 
etc.) and social responses (responses from CF members’ responses, SHs, media) were 
conducted. Later on actions were refined based on these responses.  

We now bring specific cases, where these principles were experimented with some minor 
variations based on their particular contexts and needs. 

5. Application of Silvo-Institutional Models: Processes and Outcomes 
5.1 Lampata CFUG, Lamjung 
Lampata CFUG in Madhya Nepal Municipality has 84 ha of mixed Sal forest in lower belt and 
Chilaune-Katus in upper belt. They used to practice low thinning that neither helped growth 
of matured trees nor provided needed timber to the CF members. CF members were frustrated 
with low productivity of the forest and huge gap between demand and supply. In this context, 
we established a demonstration plot there. 

The establishment of silviculture demonstration plots in Lampata CFUG involved an intensive 
engagement with diverse actors at various levels. After an initial meeting and understanding 
with the CFUG executive committee (EC), we identified the types of treatment, identified the 
site for demonstration plot and worked out on preparatory work. The chairperson of the EC was 
assigned with the responsibility to oversee the overall plantation activities, make arrangements 
for the plantation, including mobilizing user group members to dig the pits, and plantation. 
In addition, the staffs of EnLiFT, including an LRP, supported CFUGs in seedling supply and 
plantation. While the major human resources required for the plantation was managed by the 
CFUG.

Plantation of fodder trees was carried out in rows in the demo plots which are mostly covered 
with hill Sal trees. During the three day long plantation event, total of 16 CFUG members were 
involved, including 4 women. The members also discussed on ways to protect the plantation 
sites from grazing and fire. As a decision, grazing was banned, while road/trails around the 
plantation sites were considered as fire lines. Besides, the CFUG members were involved during 
the plot establihsment, selection of trees, and harvesting which ensured that they could continue 
the work in the future as well.

Apart from the engagement with CFUG members, the process of establishing demo-plots 
involved the District Forest Office (DFO) in order to obtain harvesting permits. Moreover, 
series of discussions with the concerned stakeholders including the DFO and FECOFUN was 
conducted to seek their views. Prior to preparing the MOU with the CFUG, a rapid silvicultural 
appraisal was carried out in order to have a better understanding of the type of species in 
the forest. Following the establishment of demo-plots, a management plan was prepared 
incorporating the details of harvesting within the plots, which was later endorsed by the general 
assembly of Lampata CFUG. The felling of the trees was carried out following the permission 
from the DFO. Besides, visits from the Department of Forests, including the Director General 
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and DFO was organized which was primarily aimed at seeking on-site feedback for enhancing 
the effectiveness of the demo-plots.

5.2 Kalopani CFUG, Kavre
Kalopani CFUG in Dhungkharka has 175ha of natural pine (Abies pindrow) and Khasru forest 
(Quercus semicarmifolia). The Pine forest is 20 years old and really dense (1300 poles/ha). 
While it needs a heavy thinning, there is no such provision in the OP and therefore DFO did 
not provide permit. It has seriously hampered growth of the poles. Similarly, the Khasru forest, 
a key source of fodder to contribute to the dairy enterprise, is heavily infected by Mistletoe 
parasite and is gradually dying. 

After initial discussion with the EC and the AFO of the area, different plots were established 
as a step on silviculture management, where one plot was established in the mature stand 
to demonstrate Shelterwood system, and two plots were established in the young stand to 
demonstrate selection silviculture. Plots with size of 60m x 70m with a total area of 0.42 ha 
were established for Thingre salla. Likewise, 40 trees were selected in order to demonstrate 
silviculture options for Khasru. 

The EnLiFT team members held meetings with the CFUG EC and other members to mainly 
discuss on the establishing demo-plots in Kalopani. The plots were mainly targeted for Khasru 
and Thingure Salla management and three different types of treatments were conducted. As 
a result, the Kalopani CFUG members opted for its management by establishing demo-plots. 
Most importantly, the CFUG members were involved right from the initial phase of plot 
establishment, selection of the mother trees, harvesting techniques among others. 

In addition to the support, the EnLiFT team organized a visit of the DG of DoF to Kalopani 
CF which provided a type of confidence among the CFUG members to carry out silviculture 
intervention in their forest. Moreover, people had a sense of fear when it came to felling trees, 
however following the visit of the DG, the misconception that felling of trees is not always 
illegal as long it is under the OP has been established. 

5.3 Dharapani CFUG, Kavre
Dharapani CFUG in Bhumlu Gaupalika has 40 ha of plantation pine forest (Pinue patula). It is 
already 35 years old, reached to its rotation cycle. Unfortunately, the forest management has 
been limited to removal of 4D trees. The CGUG is weakened due to its poor internal governance, 
embezzlement and is suffering from a legal case at CIAA. Last time, it could not get DFO 
permit to sell its harvest and lost about 950 cft due to fire. This has been an unfortunate group 
which has been unable to benefit its good and mature forest stock.  

The case of Dharapani is another illustration of how technical and institutional aspects should 
be integrated for silvicultural intervention. Realizing the need for proper forest management 
around Chaubas area, a visit of DG of DoF was organized by the EnLiFT project. The visit team 
had an impression that there is a need for silvicultural intervention in the forests of Chaubas 
including Dharapani CF. Following this; a training program was organized by the DFO Kavre 
along with EnLiFT project where CFUG members of Dharapani were invited along with other 
user groups in the region. A demonstration of shelterwood treatment system was carried out in 
Chapani CF. Citing the relevance of the treatment in their forest, CFUG members of Dharapani 
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expressed their interest in carrying out the intervention to the EnLiFT project. The time was 
perfect in the sense that the OP of Dharapani had expired and there was a space to incorporate 
the silviculture management aspect in the document. The EC called for a meeting and decided 
to incorporate sivliculture management in Dharapani CF, which was later endorsed by their 
general assembly. 

The CFUG members were involved during the selection of the mother tree in addition to applying 
harvesting techniques. The members were previously applying negative thinning, which too did 
not properly follow the guideline. However, following the introduction of shelterwood system, 
the user groups are optimistic on growth of the trees. With the onsite training provided by the 
EnLiFT, the user group members are now capable to carry out the treatment in the future.  

6.  Key Issues and Lessons 
As described above, our action research in Kavre and Lamjung tried to develop a silvo-
institutional model, that integrates technical measurement and assessment with institutional 
process towards effective and sustainable outcomes of silviculture based forest management. 
As presented in Table 1 above, it includes four major elements: 

•	 First, creating a supportive institutional environment at all levels through formal and 
informal engagement with range of actors beyond forest officials and CF members. 
This provides a secure working environment and increases the confidence of the 
officials and CF leaders. 

•	 Second, measurement, assessment and planning that involves science and civic 
perspectives. Unlike the dominant practice where technicians carry our technical 
assessment, prepared plan and share with CF members, we integrate these rather 
technical measurement and assessment with civic participation and consent. This is 
not only to inform the people about science, but at the same time, the assessment and 
plans being influenced by indigenous and local knowledge, practice and priorities. 

•	 Third element – endorsement and approval is to align technical assessment and plans 
with administrative, legal and institutional practice for their refinement, legitimacy and 
authenticity. 

•	 Fourth, action and constant monitoring is because, we take the silviculture science 
not as static end product, instead a moving, dynamic science which has rooms for 
improvement and refinement. 

The experimentation with silvo-institutional model in Kavre and Lamjug have shown a 
promising early success not only in garnering local support, stakeholder support, assurance to 
the forest officials, but also getting the technology right, relevant to local needs and aspiration. 
Silvo-institutional model also works by building capacity of forest technicians and CF leaders. 
The rigorous process of decision, measurement, assessment planning and implementation help 
develop both technical and institutional capacity of the relevant actors. 

The experimentation with the silvo-institutional model is on-going. We continue to monitor, 
measure and document the biophysical (regeneration, growth, viability of the stock, fire, grazing, 
wind) and institutional (CFUG governance, management of increased funds, distributional 
arrangement, stakeholder responses, future planning of CFUG) responses. As these processes are 
conducted locally with a low cost, we do not foresee major challenges in terms of replicability. 
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Of course, there needs a better appreciation of the Model by the forest officials, FECOFUN and 
other support agencies.  

Similarly, in order to institutionalise and incentivise the capacity aspects within the DoF, the 
field staff’s SFM achievements can be linked with periodic performance review so that there is 
a clear incentive attached to his/her initiatives in forest management. Reforms in all concerned 
agencies like government institutions, community and other service providers are vital to bring 
a national momentum on silviculture based forest management.  

The SIM option we have presented can help overcome unproductive polarisation of forest 
management approach among various lines. A new wave of intensive forest management 
initiatives including a ‘scientific forestry’ have been piloted and expanded in various part of 
the country. As these initiatives are in their early stages they must be carefully monitored, 
documented and lessons should be drawn. We should be careful for not to be a die-hard fan 
of any particular approach and instead be open, reflective and prepared to reform and revise. 
Underpinning silvo-institutional model (SIM) is an adaptive learning approach that integrates 
scientific, technological aspects with civic consent. This approach can help learn from past 
and current initiatives and tackle ongoing challenges to develop and promote silvicultural 
innovations towards productive, sustainable and equitable forest management in Nepal not only 
in CF but across the national forests. 

7. Conclusion
This paper has introduced the silvo-institutional model as it was practiced in Kavre and Lamjung 
in few research sites. Informed by the past failures and recognising the continuing challenges of 
intensive forest management in the project areas, we piloted an approach to active and equitable 
forest management, which we now call silvo-institutional model (SIM). We considered four 
key elements in the SIM: creating favourable institutional environment; integrating science 
and civic consent during measurement, assessment and planning; scrutinise and legitimise 
the planning process through endorsement and approval processes; and action and continuous 
monitoring, documentation and reflection.  

The initial result shows that a thorough and integrated approach to technical and institutional 
process which underpinned SIM has led to a good silvicultural based forest management in 
action research areas. Though these are very small and specific cases, these processes do not 
involve huge transaction cost and can be scaled out elsewhere. This means adopting a genuinely 
engaging process that brings scientific process into public scrutiny and community consent with 
proper documentation and periodic reflective learning amongst SHs that feeds into the policy 
process and help achieve sustainable forest management objectives. 

This research further points to the fact that more works need to be done to explore and  
identify SIM pathways that can work best for the poor and disadvantaged groups in the 
community. What is also needed is to test SIM tools that can work for various forest products 
and services which are marketable and have the potential to raise incomes to the unemployed 
rural youths. 
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Policy Instruments and Practices of 
Collaborative Forest Management

Bhola Bhattarai1*, Ram Asheshore Mandal2 

 and Ram Rup Prasad Kurmi3

Abstract
Collaborative Forest Management (CFM) is one of the participatory approaches in 
forest management system in Nepal. It is a new approaches so that there are only 25 
CFM plans, which are already approved by the Department of Forest (DoF) in Terai 
region of Nepal. CFM is a pioneer management unit for demonstration of Sustainable 
Forest Management (SFM), which implements the silviculture forest management 
practices in block forest area of CFM sites.  Forest policy 2015, Forest Act 1993, 
Regulation 1995, directives, guidelines and circulars are the main policies and laws 
which have been facilitating and enforcing the forest management process in the 
practice. In this paper, we critically examined the policy provisions and the practices 
in the field of forest management in CFM from the community perspectives and their 
practicality. This study is based in qualitative inquiry method so that we have selected 
our participants from Association of Collaborative Forest Users Nepal (ACOFUN) 
and three CFM sites from Kailali, Morang and Kapilvastu to conduct key informant 
interview, focus group discussions and field observation.  The analysis of data showed 
that there are immense strength like engagement of stakeholders, the distant users 
have also been benefitted from forest products, the government emphasized the 
implementation of collaborative forest management. Hence there are 25 CFM in 
Nepal. However, there are some challenges specifically benefit sharing, ineffective 
implementation and unclear about the products distribution are some of them.

Keywords: Collaborative forest, institution, management, policy, regulation
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1. Introduction 
The natural resources management is one of the prime important for any nation. If it is managed 
properly, the citizens get satisfactory. According to forest resources assessment of Nepal (DFRS, 
2015), Nepal forest area is about 5.96 million ha which is 40.36% of the total geographical area 
and other wooded land is nearly 0.65 million ha (4.38%). Hence, both forest and other wooded 
land together showed 44.74%. Out of that about 23.04% in Churia and 6.90% in Terai. However, 
only 63,933.41 ha forest is managed under the collaborative forest management (CFM) scheme, 
it is only 2% forest. 

CFM is loosely defined as a “working partnership between the key stakeholders in the 
management of a given forest—key stakeholders being local forest users and state forest 
departments, as well as parties such as local governments, civic groups and nongovernmental 
organizations (NGOs), and the private sector” (Carter and Gronov, 2005). Likewise, the 
Forest Act 1993 (2nd amendment in 2016) states that it is the collaboration between three main 
partners in forest management of the forest block of Terai. These three partners include: local 
community, Department of Forest (DoF) or District Forest Office (DFO) and local government. 
By its design, it seems that CFM is a multi-stakeholder approach in forest management. 

Actually, CFM approach has emerged after the failure of community forestry (CF) in Terai in 
terms of equity and transparency (Mandal and Bhattarai, 2014). With regard to the emergence of 
CFM, Carter and Gronow (2005) emphasized that the rationale for governments to collaborate 
is to address the issue of social injustices. They further argued that governments should 
collaborate in order to tap the strengths of other partners, to share the responsibilities of forest 
management and to reduce costs. On the other hand, people living in Terai have been engaging 
in CFM process, mainly because they did not have access to Terai forests before. 

The CFM emerged immediately after the political movements of 1990s. The concept of 
CFM also got momentum when the Maoist-government conflict was in rise. In that sense, 
empowerment of people and increased awareness on issues of equity and justice also impacted 
the forestry sector in Nepal. Likewise, Madhesh movements in Nepal can also be linked to 
the institutionalization of CFM in Nepal. I argue that political empowerment and increased 
awareness on issues of equity and justice have helped the debate on issues of access and control 
of forest resources in Nepal, in general, and in the Terai, in particular.

This study explored and assessed the policy and practice of CFM, particularly in terms of 
whether it contributes to meet these objectives through the effective implementation of policy 
in the field. For example, Ostrom (1990) argues that community based natural resources can be 
managed by local people in equitable, efficient and sustainable way. On the other hand, there 
have been very limited empirical studies that focus on equity issues in Terai’s CFM. As CFM is 
managed by three major partners (i.e. local communities, government and local government), it 
is different from the well-established policies and practices of hill model of CF in Nepal. CF in 
hill is managed by local communities who have autonomy to protect, manage and utilize forest 
resources. On the other hand, responsibility to manage forest in the Terai is distributed between 
the three major partners.  Moreover, there are forest policies, forest law and guidelines which 
provide some guidance on how equity issues are to be addressed in forestry sector, including 
the Terai’s CFM. In this study, we have examined the policies and practices of CFM which will 
identify the major gaps in effective implementation of the policies in the CFM.
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Inevitably, several questions have been raised regarding CFM. Some of them are technical 
issues and others are policy related. For instance, what is the current status of collaborative 
forests, what is use pattern and economic benefits? Importantly, why is it slow to functionalise 
the CFM, why is practical implementation is being complex? 

Additionally, our country is going to implement the constitution, this management will be 
definitely more complex for natural resource management. So, the paper can somehow 
explore the issues. In this context, this paper was objectively highlighted to show the status of 
collaborative forest in Nepal and to explore existing policies of CFM in regard to sustainability. 

2. Problem Statement
According to the Ministry of Forest and Soil Conservation (MoFSC), some of the major gaps 
for good governance in participatory sustainable forest management (SFM) are: exclusion of 
poor and marginalized in power and position, policy collision, underestimation of community 
capacities, people's priority on infrastructure development, and insufficient knowledge 
(MoFSC, 2015). Among the various forest management practices of Nepal, CFM has been 
considered as a participatory and multi-stakeholder approach in the Terai. In comparison to the 
protection-oriented traditional management system (e.g. state controlled forests), these systems 
are quite successful and are heading forward for sustainable management of forest resources. It 
is also considering the livelihood of the people as a primary need through the approach of social 
inclusion and good governance. Terai forest has historically benefited the state and ruling class 
rather than the local communities. It is because of the sociopolitical dimensions of the country. 
After the implementation of CF program in the country, local peoples are getting access and 
control over the forest resources in the country. But in Terai, CF has been captured by the local 
elites, as a result, people living in Terai and Madhes have been left out from the access, control 
and benefit sharing from forestry. In that context, CFM approach has been implemented as an 
alternative modality of forest management in Terai. There are different opinions among scholars 
about the equity in Terai forest. 

CFM plans and working procedures are the guiding documents to manage collaborative forest 
which covers the CFM group formation process, forest management process, and mechanism 
of benefit. However, it is also blamed that CFM management plan is not developed in the 
participatory way so that there is no ownership of the community over the plan (personnel 
communication with Chairperson of ACOFUN, 3rd Jan 2017). It is also argued that elites have 
their hold in the decision making process at different levels of management. The control of the 
elites in the sharing of benefits has raised equity concerns in the practices of CFM (ACOFUN/
NAFAN, 2015). 

CFM has also started with another assumption for sharing of benefits to the community who live 
in the south of the East-West Highway. But due to different reasons the communities living far 
from the forests are deprived from equitable benefit sharing. It is also found that there is clear 
provision of sharing of timber and firewood products between the government and community 
(50-50 %) and that of 100 % non-timber forest products (NTFPs) goes to community (DoF, 
2014). But, the control of the elites in the sharing of benefits among the groups and individuals 
is limiting the equitable outcomes of CFM implementation. Moreover, the hidden transactions 
and subsidies are found to be limiting the equitable benefit sharing within the groups. 
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Collaborative forest sites in Terai are increasing day by day. The government is also focusing 
on CFM implementation but there still remains a gap on issues of participation, representation, 
inclusion and benefit sharing. Moreover, while SFM Guideline 2015 has been implemented to 
manage CFM, it is quite silent in addressing the issues of inequity in CFM. In this context, this 
study intends to explore issues of sustainability in the policies and practices of CFM. With an 
increased understanding of these issues, it is hoped that the marginalised communities, CFM 
groups and its federation (ACOFUN) will also benefit in addressing the issues within their 
group and in advocating for conducive policies and laws in CFM.

3. Methodology of the Study
Primary as well as secondary data were collected according to the objectives of the paper. 
Primary data were collected organising the consultation meetings in Kailali, Morang and 
Kapilvastu. Simultaneously in depth interview, focus group discussion and field observations 
were also carried out. Secondary data were collected from DoFs, DFO and CFM office. In 
addition, Nepal’s constitutions, directives and guideline, schemes of collaborative forests, acts 
and regulation including amended version were also gathered. Hence, policy documents were 
reviewed and discussed in the workshop, interview and focus group discussion. The collected 
data were analysed statistically as well.

4. Purpose of the Study
The main purpose of this study is to explore and analyse the current policies and practices of 
CFM with a specific attention to sustainability issues through community perspectives.

5. Research Questions
This study will explore the following questions to examine the policies and practices in CFM.

•	 What are the key policy provision for forest management in CFM ?

•	 What are the paradoxes of forest management in CFM policy and practices in the context 
of sustainability?

6. Findings and Discussion
CFM is one of the participatory approaches in Nepal. However, CFM itself is a model of 
forest management in Nepal. It has been implementing in eleven districts of Terai. MoFSC 
has been focusing SFM in CFM sites and harvesting timber and NTFPs to distribute to the 
consumers and selling in the timber market. Likewise, more than 3.3 million people residing in 
Terai are also associated with CFM and struggling to get benefit from the forest. MoFSC has 
been formulating policies and program to increase the access and control of the marginalised 
peoples in the forest but the conditions are not satisfactory. In this context, this study will 
asses and explore the sustainability aspects through the advocacy paradigm of the qualitative 
research design which will help to identify the gaps between policy and practices so that 
relevant stakeholders will be able to change the policy in CFM. Due to the changing political 
situation of the country, Government role in making new policy in favour of people rights over 
natural resources have become a critical. On the same line, centralised and unilateral system of 
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administration is being replaced by federal system in the country.  In such political and social 
context, people’s participation in policy dialogue process has become an importance tools to 
influence in restructuring of the forestry policy sectors for foundation of appropriate policy in 
favour of the local people. 

6.1 Collaborative Forests: Piloting to Program Implementation 
At present there are 24 formally registered CFM groups in Terai which comprises of 0.6 million 
households, managing 63,933 ha of forest area (DoF, 2014). A total of 3,384,783 residents in 
the Terai are getting benefits from CFM (ibid.). The Government of Nepal (GoN) intends to 
manage Terai forests through the involvement of local government and local communities in 
decision-making, implementation, benefit-sharing and monitoring through various management 
modalities including CFM. In this context, one of the Terai focused management modalities 
i.e. the CFM aims to develop SFM in the region. Its other aims include:  (i) fulfill the need for 
forest products, (ii) help reduce poverty by creating employment, (iii) maintain and enhance 
biodiversity (iv) increase national and local income through active management of the Terai and 
Inner Terai forests (DoF, 2014). 

Experiences show that, throughout the modern history of the country, there has always been a 
tension between the local people and the state in relation to controlling the local forest resources 
(ACOFUN/NAFAN, 2015). On the other hand, Schoubroeck and Karna (2003) claim “Over 
the last two decades, promising models for Terai forest management (parks, CFM, scientific) 
were designed, proposed, and then failed to develop into modalities powerful enough to halt 
deforestation”. The CF was the major program to halt deforestation but the deforestation and 
forest degradation (DFD) was more serve in Terai (Mandal and Bhattarai, 2014). To address 
the DFD in Terai forest, government has endorsed the collaborative forest directives in 2004 
and started to pilot CFM in three districts of Terai, namely- Bara, Parsa and Rautahat. After the 
result from pilot program, government lunched CFM in other ten districts of Terai region. Now, 
the CFM directive 2004 has been revised and CFM directive 2011 is in function (Mandal and 
Bhattarai, 2014). Likewise, Forest policy 2015 and Forest Act 1993 (2nd amendment) has also 
elaborated the community access and control over forest resources in Terai. 

CFM has been practicing mostly in Terai districts such as Morang, Dhanusha, Sarlahi, Mahottari, 
Rrautahat, Bara, Parsa, Nawalparasi, Rupendehi, Kapilvastu, and Kailali. Till now, 25 CFM 
groups have been formed in 11 districts in Terai and managing around 6.5 million hectares 
of block national forest under the CFM regime (DoF, 2014). The details of CFM are depicted 
in annex 1. DoF 
claims that more than 
8.5 million household 
(HH) are getting 
benefiting from CFM. 
The CFM management 
plan has been approved 
by DoF since 2005. The 
year wise plan approval 
status is depicted in 
Figure 1.

Figure 1. The graph showed that the approval process is nearly constant after 2014.
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6.2 Major Policy Provisions
Constitution of Nepal 2015, Forest Policy 2015, Forest Act 1993 (2nd amendment), CFM 
guideline 2011 and Scientific Forest Management Guidelines 2014 are the major policy and 
legal documents which governs the CFM process in the field. According to the Directive 
Principles of the constitution, “natural resource management will protect, promote, and make 
environmental friendly and sustainable use of natural resources available in the country, in 
consonance with national interest and adopting the concept of intergenerational equity, and 
make equitable distribution of fruits, according priority and preferential right to the local 
communities” (GoN, 2015). It shows that common pool natural resources will be accessible or 
give the priority to local communities. As per our current practice, local communities do not 
represent the distant users in Terai as well as it does not include the issues of Indigenous Peoples 
(IPs). Likewise, Forest Act 1993 (2nd amendment) has provisioned the CFM management 
including preparation and implementation of management plan but it is not ensured the rights 
of communities including distant users. CFM can form the user groups but they do not have 
right to participation, right to representation etc. It is also observed that act is silent in case of 
biodiversity management in CFM. Moreover, benefit sharing ratio is also inequitable among 
three partners. In the same line, CFM guideline is also one of the major legal documents which 
have provisioned the forest management process in CFM. This guideline is insufficient formation 
of FUG, development of management plan and forest management in the field. Likewise, SFM 
guideline is another important documents in forest management which has provisions the 
silviculture based management. But it is not able to recognise the role of community in forest 
management processes.

As per the newly restructured the administrative states of Nepal, CFM are spread in five provinces 
out of seven. In province no 1, there are three CFM in Morang district. In province 2 there are 15 
CFM groups, likewise province four has only one CFM in Nawalparasi and province 5 is rich in 
CFM. There are five CFM sites. In province 7, there are one CFM in Kailali.

The following map shows the CFM sites in different provinces.

Figure 2. Status of CFM in Nepal.
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This map indicates that CFM is implemented only in 11 districts but other districts and people 
living in Terai do not have access over CFM. Only two provinces are rich in CFM, rests of 
others do not have access on it. It is assumed that there might be problem of forest resource in 
Terai.

6.3 CFM Practice
Collaborative forest has been practicing two types of forest management modality. The first one 
is traditional forest management and new is silviculture based forest management. Most of the 
CFM have traditional plan but newly approved plan are provisioned silvicultural management 
system in their forest management plan.

The review and analysis was emphasised on the plan development process, implementation and 
benefit distribution pattern from the forest .

During the field observation, it was observed that plan development process is adopted just 
for the formality. The domination of techno-bureaucratic was clearly seen in the plan and its 
implementation process as well. Peoples participation in planning phase is minimal. As per 
the forest act, management plan has to be developed by DFO so that peoples’ participation is 
neglected.

6.4 Formulation and Implementation: Policy Issues 

Figure 3. Formulation and Implementation of CFM.
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CFM plan is the key document for forest management. It is developed by DFO and approved by 
DoF. It covers social, environment and economic aspects of forest. It is the detail plan for 5 to 
10 years. During this research, it was found that plan development process is dominated by the 
consultant hired by the DFO. There was no adequate consultation with local communities and 
other stakeholders. The detail issues and problems are mentioned below.

6.5 Issues and Challenges in Policies
6.5.1 Management Plan Development Process is not Clear
In this study, we observed that CFM plan development process is not clear in forest management 
guideline and in any legal documents. Role of CFM groups is mandatory during the management 
plan development process which is not respected in the field. Hired consultant sends their staffs 
in the field but there is very poor participation of the stakeholders and right holders. Like wise, 
it is reported that the approval process of the plan is also lengthy. After preparation of the plan 
District Forestry Sector Coordination Committee (DFSCC) takes the decision to send the plan 
for approval. After that, DFO send the letter with plan to the Regional Director (RD) and RD 
recommend to DoF for the approval of the plan. There is mechanism in DoF to review the plan 
and provide comments and feedback. But this process is more bureaucratic and lengthy. During 
the discussion with our participants mentions that “It is already 8/9 months, we are starting to 
revise our plan but still not approved”. It was found that it takes around one year. Participants 
claimed that plan development process is delaying their management activities in the field. In 
another hand, plan development process is more technocratic so that it ignored the social aspects 
of the forest in management plan. Likewise, it is observed that the lengthy process is being the 
means of corruption in CFM. In the meantime, it is reported that there are very few people who 
can develop CFM management plan. But, some of our study participants disagree that the DoF 
people do not trust to other who have capacity to develop plan. Sometime, they are reluctant to 
approve the plan developed by outsiders.

During this study, one of the DFO said that “Why do they involve in CFM plan development 
process?”  there is no need to engage local people in the plan development process because it 
is a technical issue. Technicians develop the plan”. It shows that techno bureaucratic mind set is 
dominating the plan development process.

6.5.2 Forest Management
The key objective of the CFM is management of the forest in sustainable way. But participant 
argues “I am unable to implement the plan because it is not approved yet”. In this context, there 
is no effective mechanism which can facilitate the forest management activities properly and 
timely.  

6.5.3 Benefit Sharing
The harvested forest products is distributed to 50% to users and rest to government (40%) 
including local government (10%). What will be the benefit sharing mechanism of this after 
the implementation of new constitution. Another question is, if the benefit sharing is done 
on monetary value, this is logical. Some points are very positive like NTFPs can be traded 
in minimal price. The initiation of access of distance users is found. Another gaps have been 
observed particularly opportunity of social inclusion, gender equity and equality. The sharing 
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is very different in user level. There are several unclear practices and policies in benefit sharing 
at this level. 

Figure 4. Benefit sharing model in CFM.

6.5.4 Coordination and Collaboration
It is good sign of coordination among users of community and collaborative forest. In addition, 
users of CFM have established a good relation with government and nongovernment institutions 
however it is not so effective and cohesive. There are three pillars of sustainability. They are 
social aspect, environmental aspect and economic aspect.

Sustainability and Social Aspect
The CFM is functioning with two major written documents namely constitutions and 
management scheme. 

The constitution includes the social structure of users of collaborative forest. However, users’ 
right, duties and responsibility are not so clear. Obviously the unit is large enough like 19,448 
households in Sahaznath CFM and 34,426 households are the users of Halkhoriya collaborative 
forest but the issue of income generation activities and social security for disadvantaged group 
and scheduled caste are not mentioned in the constitution. They are not getting good benefits 
from these collaborative forests. Principally, those people contribute who are benefitted, if they 
do not get any benefit, their interests will be lessened and lastly they become inactive. This is 
the situation of user of collaborative forest. 

In fact, the collaborative forest is ideas of inclusion of distant users but oppositely who are 
living close to the forest they are more benefitted. At the same time, elite persons are more 
benefitted in comparison to others. Therefore, it needs to manage these issues soon. Otherwise 
sustainability will be in question.
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Environment Perspective
The environment is another important pillar of sustainability. Generally, the harvesting is applied 
in whole coup without assuring the balance of different stage of the plants. Most of matured 
and over matured plants are harvested. The sustainability is for maintaining the normal growing 
stock, normal increment and normal age gradation, therefore Biolley’s Method emphasised to 
maintain the proportion of volume of small: medium: old timber in 20:30:50 respectively. This 
risk is in the collaborative forests. Small timber is DHB<30cm, medium sized 30<DBH>50 and 
old timber is DBH>50cm.

The silviculture operations have been applied in order to collect the timber and firewood (DoF, 
2014) applying the Vonmetal’s yield regulation principle. Though the objective is to manage 
the forest scientifically but the activities are concentrated only income from trade of timber and 
fuelwood. The  Vonmetal’s yield regulation has many critics. 

The key questions are: i. can volume be maintained in the proportion scientifically provided 
as Biolley’s Method? ii. Is the method applied for calculation of yield regulation justify the 
scientific management? iii. Can it be assured the volume based on perpetuity? 

If yes, what are the logics and if no, then another important question is: forest management is 
long term practice, any small errors in management invite unpredictable result which cannot be 
resolved easily?

Therefore, rethink about the management policies and practices especially for slow growing 
species like Shorea robusta dominant and mixed forest.

Soil holding capacity of big plant is higher than the small one. Harvesting most of the plants 
at once can negative impact which can degrade the soil. In fact, the larger crown is effective to 
reduce the soil erosion. It takes about 40-50 years or even more to get such a large crown. 

The plantation done in Sagarnath Forest Development Project, Sarlahi to replace the Shorea 
robusta forests are major threat to farmers living close to this project. Removal of large sized to 
promote the regeneration can carry the temporary pleasure to technician but this might not be 
continued because there are big gaps in volume of different staged plant. 

Risk assessment is very important factor to implement the SFM. 

So, what will be future of agriculture land of Terai which fertility is regularly maintained by the 
manures of forest every year?

We have been practicing the policies of CFM for 20 years. It is the stage to reach the stand 
young to mature and small plants to young. Is there any research which states the condition? 
Then, questions ourselves where is the SFM?

These are some important quarries regarding application scientific forest management in 
collaborative forests in Terai. 

There is provision of Environmental Impact Assessment (EIA) and Initial Environmental 
Examination (IEE) but their implementation practices are very weak. 

Economic Gradient 
The CFM units have their own budget and their balance in the bank. Annually, there is some 
income from trade of forest products. This has been increased annually but the management 
aspect is weak.
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7. Conclusion and Recommendations
Institutional arrangement in CFM is found concrete, inclusive and democratic. The structure is 
representative and bottom up but not functional. The right, role and responsibility of different 
organisation (central, local) users, civil society and private sector are defined in CFM. The 
Key stakeholders including MoFSC, state forest departments, regional forest directorate, DFO, 
DFSCC, local governments, local forest users (CFM group), civil groups and NGOs and private 
sector have their own defined roles and responsibility.

There is good participation of both male and female in different programs such as preparation 
and implementation of management and operation plan in all CFMs. Although there is a 
provision of inclusion of women and disadvantaged groups in the CFM, the participation of 
women, Dalit and other ethnic people in decision making, implementation and benefit sharing 
is more of ‘presence’ of users rather than ‘participation’. The dominance of Elites is principal 
factor for the unwillingness of the local users in the decision making process. Moreover, the 
challenge of participation is due to dispersed population and financial cost associated with it. 
The participation of distant users is not actively involved in the current forest management 
practice.

It was found that there is clear provision of sharing of timber and firewood products between 
government and community is 50-50 % and that of 100 % NTFPs goes to community. The 
control of the elites in the sharing of benefits among the groups and individuals is limiting the 
equitable sharing of the benefit. Not only the control of elites but also the hidden transactions 
and subsidies are found limiting the equitable benefit sharing with in the groups. Sharing of 
technical financial and other management related information within the user groups, from 
GLAs to user groups and vice versa etc. were limited.

The drivers of weak governance in the CFM are improper and inefficient policy provisions, 
inadequate multi-stakeholder participation, limited gender and social inclusion, limited 
resources knowledge and attitude, coordination and information sharing.

The following recommendations are made according to the results and discussions for the 
effective CFMs  in the Terai regions.
•	 CFM should d be kept under high priority in National forest strategy formulation process as 

a participatory forest management approach
•	 The policy of 50% forest products should be shared to GoN should be amended and 50% 

royalty should be mentioned despite quantity of forest products. Furthermore, the provision 
of spending 50% of the royalty in the forest development should be guaranteed.

•	 The provision of 75% benefit should be given to user for implementation of scheme 
effectively. 

•	 Executive committee members of collaborative forests, staff and local government should 
be clear about their roles, responsibilities and duties 

•	 The roles and responsibility of DFO and EC should not overlap each-others part. The role 
of DFO should be more in the monitoring part and that of EC should be in implementation 
part 

•	 Working procedure should be prepared and implemented for the CFM executive and sub-
committees in ward level and VDC level
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•	 Coordination should be enhanced at staff and other partners of collaborative forests for 
implementation of CFM scheme effectively

•	 The problems like encroachment, illegal logging should be solved through mobilisation of 
district staffs and good co-ordination among stakeholders

•	 Research and development sector should be strengthened in CFM sector
•	 Forest development programmes should be launched to curb the deficit in forest product 

supply and demand
•	 The SFM should be implemented in all collaborative forests. That should be done and 

replicated through the results from small blocks managements
•	 Good governance programmes such as awareness programmes, trainings (as account 

management, capacity building etc) should be lunched
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Linking Land Use and Forestry Transition with 
Depopulation in Rural Nepal

Mohan Poudel*, Aswin Dhakal, Ujjal Acharya, Gopal Kafle,  
Kapil Khanal, Sindhu Dhungana, and B.N. Oli

Abstract
Migration borne depopulation has been emerging as a new dimension of conservation 
challenges. Existing body of knowledge, however, lack in-depth understanding of this 
emerging dynamics of depopulation and its forestry implications. 

Aiming to analyse implications of migration borne land use transition, this study 
investigated the nature and impacts of migration in rural communities involved in 
managing community forestry and other tree resources. This study was grounded 
in the experiences and perceptions of community forest users groups in Parbat and 
Lamjung districts and applied a pragmatic approach to social science, involving the 
collection of both qualitative and quantitative data. A total of 218 semi structured 
interviews, two focus group discussions and three stakeholders’ consultations were 
conducted. Spatial changes in land use were analyzed using Landsat images of year 
2000 and 2016 and other existing land use maps. 

The study found decreasing trend of population growth and identified out-migration of 
local youth as the main driver. Identified underpinning causes motivating for migration 
include desire of higher education, employments and resettlement, poverty and poor 
access to education, markets and other opportunities. The study found negative 
correlation between migration and farming activities but positive correlation with 
forest and tree coverage. Forests and other woodland increased but non-forest area, 
most of which were farmlands, decreased. Community forests were getting denser but 
lacking proper management, abandoned farmlands were turning into bushes hence 
increasing risk of forest fire. This study shows very poor understanding of REDD+ 
and related issues at community level and suggests substantial gaps in policies and 
procedures to translate migration borne land use transition into opportunities for 
generating multiple benefits including carbon finance as an additional benefit.

Keywords: Community forestry, employment, land use, migration, population
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1. Introduction
General understanding is that meeting local demands for fuel, timber, agricultural lands and 
other resources has been a major challenge in tackling deforestation and forest degradation 
and conserving biodiversity and providing environmental services in a sustainable manner. 
Contrary to this, however, studies have highlighted some issues of depopulation emerging as a 
new dimension of conservation challenges globally. 

Bremner and Hunter (2014) reported an estimation of 230 million international migrants by 
2013 and projected to double to over 400 million by 2050 and warned huge environmental 
consequences of migration. An investigation by Henry et al. (2004) in Burkina Faso identified 
migration as a coping strategy of poverty and environmental stresses. A study undertaken in 
Gorkha Nepal by Poudel et al. (2014) shows that youth migration for employment and education 
from rural communities has reduced labor force and the implication is that traditionally 
cultivated lands have been turning either into bare land or unmanaged bush. Basnet (2013) 
and Gautam (2008) also highlighted this issue as a new conservation challenge in Nepal's rural 
landscape. Poudel et al. (2014) revealed positive association between depopulation and tree 
covers and argues that reduced farming activities as a consequence of youths' out-migration 
from rural Nepal is likely to offer conducive environment for effective reducing emissions from 
deforestation and forest degradation (REDD+) implementation. Despite indicating an existence 
of correlation, the above-mentioned scholars, however, have argued that existing body of 
knowledge in Nepal lack in-depth understanding of this emerging dynamics of depopulation 
and its forestry implications including REDD+.

The main objective of this study was to reflect emerging depopulation borne issues of land use 
and forestry transition in the landscape of rural Nepal. The study involved following specific 
objectives:

a. Assess what correlation do exist between depopulation and land use practices in rural 
Nepal and explain underpinning reasons.

b. Explain opportunities and challenges of the land use and forestry transition linking 
REDD+.

c. Provide policy inputs for the Government of Nepal in the context of REDD+ readiness.

2. Methodology
2.1 Study Sites
This study was undertaken in Parbat and Lamjung districts considering these districts are areas 
of high migration. Two village development committees (VDCs) namely Arthur in Parbat and 
Maling in Lamjung were selected as the study sites. District Forest Offices (DFOs) and District 
Development Committees (DDCs) recommended these sample VDCs based on their official 
records particularly on migration trend and understanding on other social and environmental 
contexts driving migration.

Site 1: Arthur VDC, Parbat: The VDC, also known as Arhur Dandakharka, is situated (28.21°N 
83.78°E) in eastern part of Parbat district covering area of 1,446 ha. Walking distance from 
the district head quarter “Kusma” takes about 6 hours and road travel is about 25 kilometre.  
The area can also be accessed from Pokhara via Shyangjya. Climate varies from subtropical 
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to temperate. The VDC was characterized by a heterogeneous society with mixed castes and 
ethnicities. Major castes living in the area were Bramin-Chettri, Indigenous (Janajati) and Dailt 
comprising 60%, 30% and 10%, respectively. Population composition of male and female was 
55% and 45%, respectively, with average family size of 3.72.  According to the VDC record 
total population in 2011 was 2,818 (CBS, 2011).

Site 2: Maling VDC Lamjung: Maling VDC is located at western part of Lamjung (28.23°N 
84.29°E) covering 2,070 ha area in the Midhill region of Nepal. Climate varies from sub-
tropical (Sal forest) to temperate (Qurqus- rhododendron forest). Walking distance from district 
headquarter Bensisahar to Maling is 5 hours and the road travel is about 40 kilometer. Majority of 
the population belong to indigenous groups (Gurung and Magar: 74%) followed by Dalit (24%) 
and other (Barmin-Chetri: 2%). There were 308 households with 1,224 population, among them 
female population (54%) was higher than the male (46%) as reported in the population census 
2011.

Map 1: Location of Arthur VDC in Parbat Map 2: Location of Maling VDC in Lamjung.

2.2 Study Methods
This study primarily applied a cross sectional research design that provides the opportunity 
for an in-depth examination of many viewpoints in the case study sites, at one point in time 
(Kumar, 2011; Neuman, 2006). A mixed methods research approach that combines qualitative 
and quantitative data in a single research design was applied. Mixed research approach can be 
understood as a synergy of both qualitative and quantitative approaches, to obtain the complete 
picture of the phenomenon investigated (Bickman and Rog,  2009). 

The research demanded diverse data types including qualitative (perceptions and experiences 
of local people, civil society, development agencies and government agencies), quantitative 
(demography, income, land and other property holding etc.) and spatial data (images, maps, 
location etc.).  Meeting such a diverse data requirements this study collected data using 
household survey, focus group meetings and Landsat images. A comprehensive semi structured 
questionnaire was used for the household survey. Total of 218 households (112 from Maling and 
106 from Arthur) were interviewed using experienced local data collectors. Households were 
selected randomly from VDC record. Community level consultation meetings were organized 
in both case study sites followed by a district level stakeholder consultations in each case 
study district. District level government offices dealing with forestry, agriculture, livestock, 
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local development and social welfare; civil society organizations and other related agencies 
participated in the district level meetings. The policy level consultation meeting was organized 
to share preliminary findings and sought feedbacks. Landsat images of 2000 and 2016 were 
assessed for land use trend analysis. Spatial data available in VDC and DDC profiles were used 
to verify changes in land use and forestry.  Google maps/images were also used to verify spatial 
analysis.

Analysis of qualitative data begun with bringing all recordings and notebook entries together 
(aggregate) followed by identifying the main themes and classifying responses under the main 
themes (disaggregation). Local social and economic contexts that might have motivated local 
people to migrate from their place of origin were analyzed to identify drivers of migration. 
Perceptions of local people noted/recorded during survey, consultation meetings and informal 
talking were listed and prioritized based on the frequency (i.e. more the respondents reporting, 
highest the priority) followed by interpretation, explanation and findings synthesization.   
Considering objectives, findings were synthesized seeking trend of forestry transition, reasons 
behind the identified trend, livelihood effects, private forestry potential and likely implications 
to REDD+ policy implementation.

Collected quantitative data were used to display descriptive statistics, to develop figures, charts 
and graphs from variables of interest. Those figures and graphs were then used to substantiate 
related qualitative data.

Landsat images of year 2000 and 2016 covering the case study sites were orthorectified for 
geometric corrections using rigorous mathematical model (Toutin’s Model) with collected 
ground control points (GCPs) and high resolution digital elevation model (DEM). Geometrically 
and atmospherically corrected (for haze and cloud) and classified using object based image 
analysis (OBIA) method. Rule based classification was done on the segmented image objects 
using spectral and textural properties. Forest and non-forest areas were classified by defining a 
‘containment membership function’ for a threshold values for the defined spectral and textural 
properties of image objects. The GCPs were collected using national topographical vector 
features, roads and rivers in particular. Independent check points (ICPs) were collected for 
assessing the accuracy levels of the orthorectification process.

3. Results and Findings

3.1 Land Use and Forestry Transition
Land use transition was assessed comparing Landsat images of 2000 and 2016 and 
complementing from recent google maps, ground controlled points and experiences of local 
people. Overall accuracy of the classification was 93.67% on comparing the forest/non-forest 
classes with the visually interpreted points. The user’s accuracy of 91.71% was achieved in the 
forest class only. Similarly, producer’s accuracy of 79.70% was achieved for forest class. This 
is, however an indication of accuracy based on visual interpretation of Google Earth images 
using human judgment. 
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Result shows that forest area increased by 6 % (77 ha) Arthur VDC and 5% (75 ha) Maling VDC 
in between 2000 and 2016.  Map (3 and 4)  and Table (1) below show land use and forestry 
transition in the study sites.  

Although overall forest area appeared to be increased, there were both way shifts in the land 
uses (Table 1). For example 82 ha area under forest in 2000 in Arthur shifted into non-forest in 
2016. On the other hand 158 non-forest area came into forest area. Situation was not very much 
different in Maling also; 66 ha under forest in 2000 appeared to be converted into non-forest 
while 139 non-forest area converted into forest. Other woodland increased from 17 ha to 24 ha 
in Arthur while changes in other woodland found to be increased by 3 ha in Maling. Non-forest 
area decreased by 84 ha and 75 ha in Arthur and  in Maling, respectively.

Table 1. Wall to wall land use change matrix  in the case study sites.

 Wall to wall change matrix (area in ha): 2000-2016

Forest Non forest Other woodland Total 2000 Site

Forest 507 82 7 596 Arthur

Non-forest 158 555 10 723

Other woodland 8 2 7 17

Total 2016 673 639 24 1336

Forest 840 66 2 908 Maling

Non-forest 139 480 6 580

other woodland 4 1 2 7

Total 2016 983 505 10 1495

Map 4: Showing changes in forests area in MalingVDC (2000-2016).

Map 3: Showing  changes in forests area in Arthur VDC Prabat.
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Figure 4 illustrates spatial locations of land use changes occurred in between the two time 
points 2000 and 2016.  Looking at forest loss areas, they are mostly in linear fashion suggesting 
road construction was the main reason behind.  Spatial alignment of the increased forests and 
tree cover also to some extent appears to be in linear trend suggesting that marginal land and 
property boundaries were the first choice for retaining tree in the previously cultivated areas.

Map 5: Illustrating forest lost in case study sites in between 2002 and 2016.

Experiences and perception of local people in the case study sites were very much similar to the 
outcome of the above spatial (images) analysis. 90% of the survey respondents reported reduced 
farming activities and increased tree cover in the landscape. Participants of the consultation 
meetings in both sites confirmed the outcome of the spatial analysis of the land use transition. 
They reported that tree cover in cultivated lands has been increased more rapidly in recent years 
and most of the newly developed tree covers are in marginal land and around the land parcel 
boundaries.

Overall result of the forestry transition analysis is that tree cover has been increased in the study 
sites.  The following section analyses underpinning reasons of the tree cover increasing trend.

3.2 Underpinning Reasons Behind the Trend of Forestry Transition
This study found reducing trend of human population in the both case study sites. It was 
reduced by 26% and 34% in Arthur and  Maling,  respectively, in between 2000 and 2010. Total 
population of 3,436 in 2000 reduced to 2,618 in Arthur. For the similar period, total population 
of 1,857 reduced to 1224 in Maling. Figure 1 illustrates trend of population changes in the both 
sites.  Research participants also reported similar trend and described youth migration as the 
major reason of depopulation in the area. 

 

Figure 1: Showing population trend in the case study sites.

Year Arthur Maling

1990 3585 1745

2000 3436 1857

2010 2618 1224
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Figure 6 illustrates reasons and percentages of temporary migration. This figure does not reflect youth 
migration for higher education. In average, one youth from every two households was leaving home to pursue  
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Figure 7. Opportunities of migration on community forestry. 

Figure 8. Respondents feedback on forest schemes. 

Figure 6. Reasons and percentage of temporary migration.

0
10
20
30
40
50
60
70
80
90

M
ig

ra
nt

 %
 

Motives of migration 

Maling

Arthur

Total

Responding a concern related to the causes of depopulation, research participants reported 
“youths out-migration" as the main causes. They also reported that ongoing trend of outmigration 
has underpinned the increased tree cover in the study sites.  There were two categories of human 
migration in the study sites, namely permanent and temporary.  Permanent migration involved 
shifting the whole family from their original place to the new destination. This type of migration 
found to be negligible comparing to the temporary one. Temporary migration involved short-
term migration with no intention to settle down somewhere else, at least at the time of leaving 
home at the beginning. Education and job seeking were the main reasons of leaving home by 
youths. 77% youths from Maling and 55% youths from Arthur (i.e. 69% in average) were out 
of their home for temporary employment and most of them were working in Gulf countries. 
Permanent job holders (government job) were 13% in Maling and 36% in Arthur (i.e. 69% in 
average).

Figure 2 illustrates reasons and percentages of temporary migration. This figure does not 
reflect youth migration for higher education. In average, one youth from every two households 
was leaving home to pursue higher education. The desire to seek higher education has also 
been reported as one of the factors behind the migration of people from the case study sites. 
However, trend of leaving home for education was found higher in Arthur than that of Maling. 
Temporary migration seeking jobs was higher in Maling. Most of the participants in the CFUGs 
consultation meeting reported that youths have no choice but to leave their home if they would 
like to pursue further education after the high school education. Although higher secondary 
level study was reportedly started in some cases, cities appeared villagers’ first choice for their 
children’s higher education. One participant, who has recently sent his son to Kathmandu for his 
college study said, “the school in the village lacks qualified teachers and teaching materials”. 
In addition, marginal farm productivity and lack of employment in the village have also forced 
young people to migrate. In response 
to a question “what underpins 
villagers to leave their family?” 
55% participants from Arthur and 
50% from Maling reported poverty 
and 80% from Arthur and 75% from 
Maling reported lack of employment 
opportunities as the main reason 
underpinning migration. However, 
these figures do not incorporate 
migration for higher education. 
Participants described low 
productivity, difficult access to 
market, lack of support in income 
generating activities and lack of 
family respect as the underpinning 
reasons motivating youth to migrate. 

All of these reasons underpinning migration appeared to be influencing land use practices. 
Almost all research participants reported that farming activities such as crop growing and 
livestock holding capacity have been largely affected by the migration. Research participants 
described both positive and negative influences of migration on forest condition.

Figure 2: Illustrating reasons of migration from the study sites
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Positively, migration reduced farming activities hence reduced resource consumption. 63% of 
the household respondents (n=218) believed that the pressure in the forest has been reduced 
because of reduced livestock numbers and firewood demand. According to them extent of 
traditional farming has been shrinking each year. An elderly farmer from Arthur VDC Parbat 
said, for example:

“…because of migration, either old (retired) or disabled people are remaining in 
the village. This has resulted in a decrease in farming activities hence reduced fire 
and grazing in the forest…”.

On the negative side, however, with so many people migrating, villages lack the manpower 
to deal with emergency situations like forest fire. A village leader who has been supporting 
villagers in establishing community forests in Maling VDC argued for example:

“...if forest fire occurs during the season of migration (winter and early spring) 
that could be devastating because the village lacks young fire fighters...”

He also reported that seasonal migrants sometime access the forest illegally to get require 
resources (firewood in particular), because they usually miss the regular (annual) distribution.  

District level stakeholders such as DFOs, Federation of Community Forestry Users Nepal 
(FECOFUN) leaders and other line agencies totally agreed with the experiences and perceptions 
reported by the community forest users. 

Local people did not only report increased in forest. They also reported some losses in existing 
forest area. Explaining reasons behind the forest loss, consulted CFUG members from both sites 
reported two main reasons (i) road construction and (ii) landslides. One participants of age 34 
representing Dalit group in Maling said “ recent trend of road construction in our village has 
not only destroyed our forests but also increased landslide and soil erosion”.  Linear features of 
the deforested area as shown in the classified maps also justify this argument. 

It was also found that most of the trees being retained in the cultivated land were in linear 
arrangement and overall crown cover was not exceeding 10%. It was noticed during field visit 
that trees were mostly coming up in unproductive, marginal and sloppy land.  Supporting to this, 
one of the women respondents from Arthur VDC argued that villagers prefer to retain tree in 
less productive, sloppy and marginal land. She said, 

“productive land parcels are still cultivated and I do not think anyone in the 
village would like to retain trees in there soon”.  

To sum up, profound out-migration in both case study sites was resulting several social and 
environmental outcomes. Desire of higher education, poverty, lack of employment opportunities 
and inaccessibility were some major reasons motivating local people to leave their home. Most 
of the villagers migrated seeking better income and employments. Migration has both positive 
and negative influences in land use and forestry transition.

3.3 Opportunities of Emerging Forestry Transition
Findings discussed earlier suggest that migration has not only supported forest protection 
but also resulted into increased tree cover beyond the forest boundary. Land use transition 
from agriculture to agro-forestry, if not fallow-forestry, has offered several opportunities for 
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managing mountain landscapes in a sustainable manner. Opportunity has also been generated 
in contributing emissions reduction and climate change mitigation. This section examines 
emerging opportunities and challenges of improved and increased tree cover in the landscape. 

3.3.1 Opportunities for Community Forestry: Reduced demand of forest products has 
created opportunities for better and diversified management of community forests. High 
demand of forest products like fodder, fuelwood, timber and farming tools to meet subsistence 
requirements is considered major drivers of deforestation and forest degradation (MFSC, 
2010). Consulted study participants, including local communities, district level stakeholders 
and policy actors, reported that community forests around the villages have been getting better 
because of reduced grazing and less firewood and fodder collection. Survey data shows that 
livestock keeping strategy has significantly changed from all time grazing (throughout the year) 
to stall feeding in most of the households. Data shows that average livestock size (including 
buffalo, cow, goat and sheep) per household were reduced by 36% in between 2000 and 2016. 
Average livestock size per household in 2000 and 2016 were 7.5 and 4.5, respectively. Looking 
separately, livestock holding (.i.e. 6.5/hh) in Maling was significantly higher than in Arthur (i.e. 
3/hh). Firewood collection from forest was also reportedly reduced in recent years as compared 
to 15 years back. Local people from both sites reported three important reasons behind: (i) 
reduced demand (ii) availability of tree resources in farmland and (iii) use of energy efficient 
stoves and alternative energy. 

Local perception was that grazing, 
fodder collection, firewood collection 
and boundary encroachment for 
farmland expansion were the major 
reasons challenging better protection 
of community forests.  They believed 
that migration has provided an 
opportunity for making community 
forestry more sustainable and 
beneficial for local communities 
rather than just meeting subsistence 
requirements. They can sale surplus 
forest products like firewood, 
timber and non-timber forest products (NTFPs) to the market; they can go for payment for 
environmental services (PES) such as royalty for drinking water supply; biodiversity and 
ecotourism. Survey result substantiates the above arguments. 94% respondents believed that 
migration has positive effects on community forestry (Figure 3). Responding a concern on 
potential opportunities of migration on community forestry, district level stakeholders from 
both districts argued that reduced livelihood dependency on forest opens expanded scope like 
focusing on income generation through sustainable harvesting and marketing of forest products, 
benefiting from carbon trading project (i.e REDD+) and other PES projects in the long run. 
Research participants witnessed increased women leadership in rural communities as a result 
of young male migration. They argued that absence of young male in communities opens more 
opportunities for women in decision-making.

3.3.2 Opportunities for Government Managed Forests: As in community forestry, migration 
has directly and indirectly supported forest conservation. DFO officials working in the study 

Figure 3: Showing local peoples'  perception on migration effect to CF
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sites reported that incidents of illegal activities like timber smuggling, pole cutting, firewood 
and fodder collection and forest fires have been reduced in recent years. Local participants also 
agreed with the DFO staffs and added that reduced demand as a result of reduced human and 
livestock population and limited farming activities automatically reduced pressure in the forest. 

3.3.3 Opportunities for Private Forests: Depopulation mostly because of out-migration of 
youths opens opportunities for expanding tree cover outside the traditional forests in government 
land. As discussed earlier, so many previously cultivated land parcels have now been converted 
into tree cover areas. Although all of such land parcels in the landscape do not fall under the 
forest definition, they can be considered as tree dominated areas. Such a transition opens an 
opportunity for developing private forestry and exploring economic and ecological potentials.  
Although assessing opportunity costs of private forest and comparing economic benefits of 
farming with private forestry was beyond the scope, this study explored local experiences and 
perceptions unlikely economic implications. 

Study participants from both VDCs 
believed that tree growing in marginal 
and sloppy areas might be beneficial than 
that of farming. However, most of them 
argued that tree growing in productive 
farmland may not be so unless commercial 
and multipurpose tree species are planted 
with easy market access. 50% survey 
respondents believed cultivation is the best 
economic option in most of the previously 
cultivated areas (i.e. paddy field and other 
flat terraces). 38%, however, suggested tree 
plantation as the better economic option 

in the previously cultivated areas. They argued that effective and regular cultivation needs 
intensive daily inputs, which is almost unlikely to be happened because of lacking labourers. 
Rest 12 % respondents could not stand themselves to either sides (Figure 4). 

3.4 Challenges of Emerging Land Use Transition for Sustainable Forestry
This study found several challenges of migration borne depopulation and land use transition for 
development and sustainable management of forests and tree resources in the case study sites.  
The following paragraphs describe identified challenges for different management regimes.

3.4.1 Challenges for Community Forestry: Sustainable management of community forests 
requires active involvement of local communities throughout the process of its development 
and implementation.  Lack of young population in communities appears to be a huge challenge 
for managing community forests as an approach to deliver multiple benefits including timber,  
non-timber,  medicinal, economic, biodiversity, environmental and social. Study participants 
argued that community forests that have been getting denser have been increasing fire risks 
not only in the forest but also in the village. Increasing tree resources in the farmlands are 
connecting villages to the forests in many cases.  

Responding a concern “how do you link migration with forest fire incidents”, one of the CFUG 
chairperson from Arthur VDC said:

Figure 4: Local peoples' perceptions on economically potential  land use practices
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“...if forest fire occurs during the season of migration (winter and early spring) 
that could be devastating because the village lacks young fire fighters...”

He also reported that seasonal migrants sometime access the forest illegally to get required 
resources (firewood in particular), because they usually miss the regular (annual) distribution.  

Lack of technical understanding on forest management operations like thinning, pruning, 
and application of fire safety measures has been identified another challenge for effective 
management of community forests. 70% of the survey respondents identified migration as one 
of the main reasons behind lack of proper management of community forests. They argued that 
elderly people taking care of CFUGs lack required energy, skill and enthusiasm to plan and 
implement silvicultural operations in their forests. So they simply impose tight rules and protect 
forests rather than utilising sustainably. 

Challenges were also identified in capacity building. Despite delivering several capacity 
building activities like training, communities were lacking skilled human power like harvesting 
operators, nursery workers and NTFP collectors. Local communities consulted during the field 
visit reported that most of the trained youths have migrated and as a result activities could 
not be implemented effectively and efficiently. Income generating activities also could not 
be undertaken effectively because there were no young and interested people available in the 
village.

3.4.2 Challenges for Government Managed Forests: This research could not find many 
migration borne challenges for government managed forests.  Forest fire was one of the few 
challenges. As discussed earlier, access to forests for grazing and other activities has reduced in 
recent years mainly because of migration. As a result forest, mostly understory, become dense 
and increased fire hazard. Another challenge reported was the wildlife human conflict. Local 
people reported increased wildlife (e.g. monkeys, leopard and wild pig) population in the forest 
and so incidents of crop damages and cattle losses increased.  Government agencies will have 
to find better solution of these challenges. 

3.4.3 Challenges for Private Forests: Despite increased tree coverage in the landscape and 
associated opportunities as discussed earlier, this research identified several challenges for 
private forestry. 90% of the survey respondents were worried about possible degradation of 
their land, fire occurrences, wildlife attacks and other crimes hiding behind the bushes.  It was 
observed during field visit that abandoned cultivated land were partly covered by bushes and 
bamboos and partly remained fallow. Despite having potentials of growing multiple tree species 
and generate income, landowners were getting nothing from it.  

Inaccessibility and procedural hurdles were also found to be challenging for private forest 
development. Although both VDCs were connected with seasonal road network, substantial 
areas in the VDCs were still out of road access to export timber to market. 78% of the survey 
respondents appeared reluctant to retain tree in their land. They argued that there is no 
meaning of retaining trees in the farmland if there is no scope of marketing. It was not only 
inaccessibility demotivating landholders to retain trees in their land but also procedural hurdles. 
They reported several steps to be followed to get timber-harvesting permission from DFOs. 
All of the participants including survey respondents and other committee members reported 
that getting permission and delivering timber to the market is beyond the scope of the villager. 
Local contractors can only manage to get through and as a result tree grower are forced to sell 
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their trees to the local contractors. Implication is that tree growers lacked bargaining power 
and forced to sale at lowest price.  Few contractors operating in these sites were also not facing 
problems mainly because of unavailability of labours and high production cost.  One local 
contractor in Parbat reported that per unit cost in less accessible areas gets higher than the 
timber available in the market. 

3.5 Policy Gaps in Addressing Migration Borne Forestry Transition
Importance of private sector in addressing land use, forestry and climatic issues as discussed 
have been realised in recent years. Recent policy shows various initiatives to onboard private 
sector at the policy and institutional level have been undertaken. In last few years some major 
policies like the Climate Change Policy 2011, the Land Use Policy 2014, the Rangeland Policy 
2012, Forest Encroachment Control Strategy 2012, Biodiversity Strategy and Action Plan 2014, 
Forest Policy 2015 and Forestry Sector Strategy 2016 have been approved with recognition of 
private sector in managing environmental services. All of these policies pave important pathways 
towards sustainable forest management and reducing deforestation and degradation. However, 
most of the legal, regulatory and institutional arrangements are not revised in the spirit of these 
newly promulgated policies. At the same time the transition towards federal governance system 
would further delay the process. Full implementation of the policies may be compromised until 
these regulatory and institutions are reformulated. Based on current practices, this study found 
a huge policy gap in main streaming private forestry, migration borne forestry transition in 
particular.   

First and foremost gap identified was lack of promotional private forestry policy.  As discussed 
in the challenges section earlier, existing policies and practices of private forestry are not easy 
to comply. Private forestry activities are regulated under private forest policy. The policy has 
regulatory provisions like registration of each and every tree, harvesting procedures to be 
followed and the requirement of transportation permission. However, local communities and 
tree growers were found unaware of policy provision. 90% of the survey respondents were not 
having idea about the policy provisions. Participants in the consultation workshops reported 
that local people know nothing about legal procedures to be followed while harvesting and 
marketing tree products. Implications are that they cannot fix price of their tree products.  The 
contractors fix the price and tree growers have no option to agree with that.  Consulted district 
level stakeholders, entrepreneurs, civil society representatives and some policy level officials 
agreed that existing policy on private forestry regulates but does not promote tree growers.  An 
entrepreneur operating a small saw mill and furniture shop in Besisahar  said for example:

“ steps to be followed for getting harvesting and transporting permits from district 
forest offices is discouraging not only for tree growers but also for contractors 
and entrepreneurs” (a small forestry entrepreneur, Besisahar). 

Although the government has recently amended Forest Act 1993 and added several provisions 
favoring private forestry, local communities, tree growers and small entrepreneurs found to be 
unaware about it. This shows a huge gap in information dissemination. 

Lack of incentivised policy on planting and retaining trees in private land appeared to be limiting 
private forest. Research participants argued that unless tree growers are ensured that trees in their 
farmlands generate additional benefits, they wouldn’t be motivated to retain trees in it. So far 
there is no such an incentivising policy in Nepal. Farmers with limited land have to sustain from 
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regular farm income but tree planting does not generate immediate income. One should wait 
years, more than 20 years on average, to get income from trees. This has been a demotivating 
villager to plant trees in their land. Instead they prefer to keep it fallow so they can start farming 
again.  Many participants of this research reported that if the farmland is converted into bush 
or forests, then it would be difficult for them to cultivate there again.  They will have to put 
more efforts to cut the trees/bushes, remove roots from the soil and make terraces for cropping 
again and all of these increase production cost. Unless trees are insured, incentives (considering 
alternative land use income) are provided and access to market is eased, establishing forests in 
private land in the case study is unlikely. Increased tree cover as shown in the image analysis 
may no longer remain unless policies to incentivise tree grower are put in place.

Policy level experts and forestry officials also agreed that, to some extent, the existing forests 
and environmental policies have undermined possible scale of farm forestry and its ‘multiple 
scopes. In particular, gaps are reported in identifying private and farm forestry potentials in 
addressing climatic issues, promoting ecotourism, biodiversity and REDD+ policy.  Available 
research findings and policy documents are mostly focusing on government forests in dealing 
the said issues. Potentials of tree resources outside forests are not properly explored and reflected 
in the policy documents.  

4. Conclusion
This study assessed migration borne forestry transition in Arthur VDC Parbat and Maling VDC 
Lamjung and explained emerging outcomes, opportunities and challenges linking REDD+ 
policy mechanism. Based on the findings discussed earlier, the following conclusions are drawn.

Research concludes that traditional farm focused land use practices have been changing towards 
tree dominated farm forestry systems in the rural landscape of Nepal. Forests and tree cover 
areas found to be increased. Land use change was even pronounced in private lands where 
substantial areas under cultivation in 2000 were either converted into fallow land or partially 
covered by perennial plants, trees and bamboos in particular. 

Research confirms decreasing trend of rural population and concluded that migration is the 
only reason causing population shrinking. Drivers motivating local youths to leave their home 
included (i) desire of higher education and (ii) seeking employments. Only few were leaving 
their original area for resettlement, mostly in big cities and productive Terai areas.  20% to 30% 
of the migrants ever come back to the village they had left. 

Identified implications of depopulation include (i) food deficit increased in the area, (ii) 
productivity of the land degraded, (iii) development activities were affected due to lack of 
vibrant local leadership, (iv) social security could not be maintained, (v) forests could not be 
managed and utilised of its potentials, and (vi) local capacity in managing natural resources 
could not be build on. 

Opportunities emerging from migration borne forestry transitions for community forestry are: (i) 
reduced products demand (ii) enhanced forest condition (94% research participants confirmed 
enhanced community forest condition) (iii) enhanced availability of NTFPs and biodiversity 
and (iv) controlled illegal harvesting and encroachment for farm land expansion. Opportunities 
for private forestry are (i) better use of marginal and sloppy areas, (ii)  production of multiple 
products including crops, forages, timber, firewood and fodder, (iii) establishment of forest 
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based small enterprises, (iv) soil and water conservation, and (v) climate change adaptation.  
Migration borne forestry transition also appears to be supporting environmental services like 
water, biodiversity, ecotourism and REDD+. 

Challenges for participatory management of forest resources include: (i) lack of vibrant 
leadership, (ii) degradation of management practices (planting, harvesting etc.), (iii) increased 
fire risk, and (iv) human wildlife conflicts.

Lack of promotional private forest policy was the key policy gap. Existing private forest policy 
appears regulating rather than promoting landowner to grow trees. Provisions of incentives 
for tree growing in private land and required insurance for any losses like insect, pests, fire, 
market failure etc. were lacking. Policy hurdles were also realised in harvesting, transporting 
and marketing forest products from private lands.  Despite recent amendments in policies that 
acknowledge importance of private forestry in supporting sustainability of forests and delivering 
better environmental services, regulating laws, bylaws, procedural guidelines and mind set of 
executing agencies at local level remained unchanged. 

This research found migration borne forestry transition (i.e. increased forest area/ tree coverage 
and enhanced forest condition) offering conducive environment for reducing emissions and 
enhancing carbon sequestration. However, a lot yet to be done in developing local understanding, 
revising rules, regulations and service delivery approaches and providing necessary tools, skills 
and incentives so tree growers and managers remain motivated in managing tree crops in their 
lands. 

5. Recommendations
Based on the findings and the conclusions, this study provides the following recommendations:

5.1 Recommendations for Land Holding Migrants
•	 Do not leave your land unattended and fallow. In case of not being able to 

continue farming, plant multipurpose trees and perennial medicinal and aromatic 
herbs.

•	 Explore what benefits could be generated from the selected species and develop 
marketing networks.

•	 Consult related experts (technicians) available in government offices (DFO, 
District Soil Conservation Office-DSCO, etc.), civil society organizations and 
non-governmental organisations (NGOs) and acquired their supports.

•	 Insure your tree/herb crops as far as possible
•	 Appoint someone to look after your plants during your absence

5.2 Recommendations for Community Forest Users Groups
•	 Capacitate women and elders so they can provide effective leadership in 

managing community forestry (both users and forest).
•	 Undertake cleaning, pruning, thinning and harvesting operations as planned in the 

operation plan. CFUGs can contract out these operations to local entrepreneurs. 
This will not only reduce fire hazard in the forest but also generate income by 
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selling the products. However, a regular and close monitoring is must to make 
sure that contractor do not violated rules. 

•	 Seek regular support from local forestry authority.
•	 Change traditional management approaches and use of forests considering 

possibilities for getting PES like water source conservation, high value 
conservation sites, and ecotourism sites.    

5.3 Recommendations for Local Government Officials
•	 Implement capacity building activities targeting women and elders regularly.
•	 Provide incentives for planting trees in public and private lands. Introduce 

incentive packages and insurance policies. 
•	 Provide all required technical inputs in developing, managing, harvesting and 

trading forest products from community managed and privately owned 
•	 Provide fire fighting tools, techniques and incentives. Develop fire lines 

and undertake regular monitoring. Development of fire fighting teams and 
networking them could be a smart way to keep local people connected, vigilant 
and alert. 

•	 Make sure that children are getting better education in the local schools so 
parents are not forced to migrate city center seeking better education to their 
children. 

•	 Make sure that basic services like agriculture, livestock husbandry, health, 
market, transportation, legal, administrative etc. are easily accessible to the 
villagers.

•	 Encourage youths to engage in developing local resources base enterprises and 
income generating activities. 

5.4 Recommendation for Policy Level Stakeholders
•	 Identify drivers of migration and their underlying causes at different social and 

environmental contexts and consolidate at national scale.
•	 Develop an in-depth understanding on migration borne social and environmental 

implications. 
•	 Identify policy gaps in translating migration borne land use transition into 

sustainable landscape management opportunities.
•	 Identify opportunities and challenges for translating migration borne forestry 

transition into sustainable forestry and effective REDD+ policy intervention. 
•	 Develop necessary policies and mechanisms addressing identified gaps and 

challenges.
•	 Continue consultation and outreaching activities targeting tree growers and 

community forest users’ groups.  
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Economics of Reducing Deforestation  
in Nepal 
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Abstract 

This study estimates the costs and benefits of reducing deforestation in three community 
based forest management regimes including community forest, collaborative forest 
and protected forest in three physiographic zones of Nepal (Mid-hills, Siwaliks 
and Terai). Benefits and costs regarding forest management were estimated from 
household survey and records of concerned forest user groups, and forest condition 
was estimated from the forest inventory data. The study strongly assumed that main 
reason of the deforestation is subsistence farming and agriculture is the best alternative. 
Based on this, the estimated annual cost of reducing deforestation in Nepal is between 
NRs. 67,390 to NRs. 377,265 per ha, and the associated opportunity cost of carbon 
sequestration ranges from NRs. 115 to NRs. 366 per tCO2. 
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1. Introduction 
Deforestation in the developing economies are considered as one of the major contributors 
of carbon emissions (IPCC, 2014). Therefore, reducing emissions from deforestation and 
forest degradation (REDD) has been introduced an emission mitigation option, which is also 
considered as economically attractive (Angelsen, 2008; Stern and Treasury, 2006). Nepal is 
now close to implementing REDD+ program as it has successfully completed the readiness 
phase. Before implementing the program, it would be very helpful to know how much does it 
cost to reduce deforestation and/or to covert other land use into forest, since, deforestation is 
occurring in the Siwaliks and Terai, and reforestation occurring in the mid-hills (DFRS, 2015). 
In addition, it is also helpful to know how much forest managers have to bear to conserve and/
or enhance one unit of carbon, so that it would be easier to enter into negotiation process. 

While considering the reduction of deforestation, it is always better to know how much does it 
cost to protect a hectare of forest. In general, it is always argued that forest resources are mostly 
undervalued because existing accounting system has overlooked the contribution of forestry 
sector in other economic and ecosystem services provided by forest, which are not traded in the 
conventional market. For instance, the contribution of the Nepal’s forestry sector is 3.5% of the 
GDP in 2011-12 as per the official statistics and this figure would have been closer to 10.5% 
while accounting the contribution of forestry sector in other sectors including agriculture and 
tourism. This indicates that there is a risk of underfinance while following existing accounting 
system to design deforestation reduction program. 

The second issue is that REDD is followed by plus (+), indicates that this program is not limited 
to the tackling to deforestation and forest degradation. The plus (+) indicates conserving forest 
carbons, enhancing sustainable management of forests, and enhancing forest carbon stocks 
(Minang et al., 2010). This means carbon enhancement under REDD+ program should be 
promoted without compromizing the livelihoods of forest dependent communities. This aspect 
is very important in the countries like Nepal, which community based forest management 
(CBFM) is the dominant forestry approach. In this case, while implementing REDD+, forest 
users may have to bear additional cost to enhance carbon stock such as more group meeting, 
harvest less forest products, control grazing, and prepare proper management plan. 

In this context, the issue is whether the payment received by forest managers under REDD+ 
program is sufficient to cover their cost to conserve and/or enhance forest carbon or not. If not, 
how much they have to be paid? To know the cost of enhancing per unit forest carbon stock 
it would be better to understand how much they have to sacrifice in terms of additional cost 
to manage forest and/or to use alternative approach to fulfill the shortage of forest products. 
These foregone benefits to enhance carbon stock are known as opportunity cost. Computing 
opportunity cost may help forest managers to decide whether to participate in REDD+ or not. 
In other words, it provides them information on how much they require to enhance per unit of 
carbon, which is helpful in negotiation process. 

Therefore, properly accounted costs and benefits associated with forest management, and costs 
required to enhance forest carbon stock may contribute to REDD+ planning process. This 
study estimates costs and benefits of reducing deforestation, and opportunity cost of carbon in 
different community based forest management regimes in three physiographic zones. 
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2. Study Area 
The study were carried out in five locations representing three forest management regimes 
including community forest (CF), collaborative forest management (CFM) and protected forest 
(PF) in three physiographic regions namely, the Terai, the Siwaliks and the mid-hills (Table 
1). The sites were selected based on consultation with stakeholders at central and district level 
including REDD Implementation Center, National Planning Commission (NPC), District Forest 
Officers and forest users. These forest types covers more than half of the total forest area of the 
country. 

Management of CF of mid-hills is focus on fulfilling subsistence need for forest products of their 
users, while Siwaliks region is declared as environmental protection area and forest users are 
allowed to harvest only for their subsistence need. In the case of Terai, many CF are following 
timber and fuelwood production oriented forest management approach called scientific forest 
management (SFM). This approach has been initiated in the CFM, and CFM is limited in Terai 
region till date. PF has objective of balancing human and wildlife needs (Shrestha et al., 2014). 
Core area of PF is set aside as wildlife corridor, while fringe area are managed as CF. 

Table 1. Description of study sites.

Regimes Definition Forest management Location

Community forest Part of a national forest handed 
over to a local user group to 
develop, conserve, use and 
manage the forest, and to sell 
and distribute forest products 
independently by fixing 
their prices according to the 
operational plan

Harvest according to 
annual allowable cut 

Ludikhola Sub-watershed, 
Gorkha District (mid-hills)

Community forest Harvest only for 
household needs 

Kayarkhola Sub-watershed, 
Chitwan (Siwaliks)

Community forest Harvest according to 
annual allowable cut 

Five CFUGs, Kapilvastu 
(Terai)

Collaborative forest Jointly managed by communities 
and the government, with equal 
sharing of benefits from the 
forest. Households far from the 
forest are also included.

Follow the scientific 
forest management 
approach, focusing 
on timber production 

Lumbini CFM Rupandehi, & 
Tilaurakiot, CFM Kapilvastu 
(Terai)

Protected forest Forest corridors between the 
protected areas, which are 
divided into core zones, and 
forests allocated for production 
purposes and managed by village 
communities

Harvest only in 
peripheral area 
according to annual 
allowable harvest 
and Core area is 
conserved as a 
wildlife corridor 

Basanta Corridor, Kailali 
(Terai)

3. Methods 
3.1 Data Collection
Two types of data were collected for this study. The first type of data is related to socio-
economic information related to forest and forest management activities. The second type of 
information is related to the measurement of forest growing stock and computation of forest 
carbon stock. Both type of data are combined to achieve objectives of this study. The former 
data were collected through household survey and records of forest user groups, while latter one 
were collected through forest inventory. 



PR
O

C
EE

D
IN

G
S

434

Proceedings of the First National Silviculture Workshop

3.1.1 Socioeconomic Survey
The study team carried out several consultation meetings and focus group discussions. Focus 
group and consultations were carried out to identify study sites and understand the issues related 
to the forest management. Based on the focus group a questionnaire was prepared which was 
piloted and revised accordingly. This study used the household survey data from the field 
experiment carried out in REDD pilot sites in 2011-2013 (Sharma et al., 2015). These sites are 
belong to CF mid-hills and Siwaliks. In the rest three management regimes of Terai region, the 
study team carried out household survey. 

A total of 1,115 households were interviewed. The questionnaire was related to household 
socio-economic information, their dependency on and contribution to forest management. 
Households were selected using systematic random sampling. As data were from two time 
period i.e. REDD+ pilot field experiment from 2011 and household survey by the study team in 
2015, all nominal variables using USD exchange rates were adjusted while combining data sets 
from the two periods.  

3.1.2 Forest Carbon 
The forest inventory was carried out to estimate forest growing stock. The inventory for two 
of the study areas (CF-mid-hills and CF-Siwaliks) was prepared by Sharma et al. (2015) in 
2012, and the inventory for the other four study areas by the study team in 2015. Sample plots 
in the forest were laid using a systematic random sampling technique. The diameter at breast 
height (DBH) at 1.3 metre and the height of all trees with DBH greater than or equal to 5 cm in 
a circular plot (500 m2) were measured. A diameter tape, linear tape and clinometers, or vertex-
IV/transponder were used to measure tree diameter and height. 

In this analysis, below-ground (tree root) carbon is 15 percent of the above-ground carbon 
(MacDicken, 1997). The biomass per ha in each was multiplied by 0.47 to estimate carbon stock 
in tC/ha. 

3.2 Data Analysis 
This study assumes that agriculture is the best alternate land use of forest and conversion will 
continue for an indefinite period of time. The government of Nepal has identified encroachment 
of forests for subsistence farming as one of the major drivers of deforestation (MoFSC, 2010). 
Therefore, estimated values of costs and benefits are presented in annual cash flow in perpetuity.  
In addition, we assume that soil organic carbon in community forest and in agricultural land is 
not significantly different, and that the biomass of grass and herbs is equal to the biomass of 
cereal crops (Bajracharya et al., 2015; Gami et al., 2009).

3.2.1 Benefits and Costs of Reducing Deforestation 
Figure 1 reports the analytical framework for assessing the benefits and costs of reducing 
deforestation. The net benefit of reducing deforestation or net benefits of keeping forest is 
the difference between benefits and costs of reducing deforestation. The estimations can be 
expressed as;
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                                                                               (i)

Where, 

RDnb is the net-benefits of reducing deforestation, RDb is benefits of reducing deforestation 
and RDc is the cost of reducing deforestation. 

                                                                     (ii)

Where, DB is direct annual benefits from forest products, ES is benefits from other ecosystem 
services, Hc is harvesting cost and Mc is forest management cost. Due to lack of data, this study 
excluded many ecosystem services. 

                                                                 (iii)

Where, CCb and CCc are benefits and cost of clear cut, and Agb and Agc are benefits and cost 
of agriculture respectively. The converted lands are usually cultivated during three cropping 
seasons (paddy, maize and wheat), which suggests that the converted forestlands become 
irrigated lands during these seasons. 

The net benefits of clear cut, one time harvest of timber and fuelwood, can be invested in other 
production sector which brings annual return. Here, instead of estimating present value of net 
benefits, we estimated annual equivalent flow of net benefits from one-time harvest of timber 
and fuelwood. We use 8% discount rate to estimate the annual flow, which is the interest rate 
that the Central Bank of Nepal offers on the National Savings Certificate. 

4. Results 
4.1 Biomass 
In most of the forest area, Sal (Shorea robusta) is the main species. However, in the CF mid-
hills other species are also dominant equally. The results indicate that carbon stock is lowest 
in the CF-Midhills 499 tCO2/ha and highest in the CF-Siwaliks 1,097 tCO2/ha. Other forest 
regimes including CF -Terai, CFM, and PF have 653, 587 and 1,031 tCO2/ha respectively. In 
CF-Midhills, the lowest stock is due to the species composition and age of the forest. Similarly, 
in the CF-Terai and CFM it is mainly due to the intensive forest management. The results also 
suggested that protection oriented forest management regimes have high carbon stock. 

4.2 Benefits of Reducing Deforestation 
4.2.1 Benefits From Forest 
Table 2 reports the revenue from annual forest products and annual costs of harvesting. The 
revenue is highest in CFM followed by CF-Terai and lowest in protected forest indicating that 
intensive forest management practices can generate more benefits to forest managers. Similarly, 
protected forest which is managed for biodiversity conservation and utilization, having a 
significant area set a side, has the less direct benefits. In addition, the results also indicate that 
CFM which produce more benefits have the highest harvesting expenditure suggest that such 
kind of intensive forest management practice can generate more employment in the community. 
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Table 2. Direct benefits from forest (NRs/ha).

Regime Value of Annual forest 
products harvested  (A)

Annual costs of 
harvesting forest 

products (B)

Net  annual direct benefits 
(forest products harvest)  

(C=A- B)

CF (Mid-hills) 40,043 16,255 23,788

CF (Siwaliks) 58,783 33,821 24,962

CF (Terai) 87,567 34,737 52,830

CFM 200,010 85,210 114,800

Protected forest 15,705 6,229 9,476 
Note: Local market rate was used to estimate the value of forest products and cost of harvesting is based on time spent 
by forest users to collect per unit forest products. 

Other ecosystem service benefits considered for this study were biodiversity and tourism. 
This is based on the availability of relevant information. The value of hydrological services 
was estimated using the change in annual water flow due to the change from forest cover to 
agricultural land or bare soil (Chand, 2016). The value of hydrological services derived from 
reducing deforestation is negative, which is NRs. 286 per ha per year.  

The value of biodiversity was estimated taking bioprospecting for pharmaceutical products as 
a proxy (Rausser and Small, 2000). They estimate the option value of genetic resources in the 
eastern Himalayas to be USD 332 per ha and the annual flow in perpetuity at 8 percent discount 
rate is NRs. 2,736 (USD 26.56) per ha. Based on these three estimates, the estimated annual 
value of other ecosystem service benefits is 2,250 per ha. However, in the absence of green 
national accounting system, it is not easy to estimate other ecosystem service benefits, and it is 
even more difficult to assign values in per hectare terms. 

4.2.2 Forest Management Costs 
Two types of costs were included in this estimation i.e. costs related to forest management 
activities and administrative costs of forest user groups. The first type of cost is includes the 
costs of forest management activities such as thinning, pruning, cleaning, firefighting, fire line 
construction, plantation, and patrolling. Administrative costs are activities those facilitate the 
forest management process, such as meetings, user assemblies and visits to forest offices. Table 
3 reports the annual cost of forest management, which is highest in community forests of mid-
hills and Siwaliks, and lowest in protected forest. 

Table 3. Annual costs of forest management in NRs/ha.

Regime Forest management 
activities (A)

Administrative costs 
(B)

Total Forest Management 
cost (C= A+B)

CF  (Mid-hills) 1,713 1,380 3,093

CF  (Siwaliks) 1,543 1,031 2,574

CF (Terai)  544 304 848 

CFM 502 277 779 

Protected forest 323 375 698 

The lowest management cost in protected forest is mainly due to the fact that forest management 
activities are confined to the area designated for forest products harvest and no activities in 
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core zone. In the community forests of the Siwaliks and the mid-hills, forest users participate 
voluntarily and equally in all activities decided by the user group which results in lower marginal 
productivity of labor and hence high management cost. In Terai, forest user groups mostly use 
hired labor, which have higher productivity and hence lower per unit management cost. 

4.3 Cost of Reducing Deforestation  
The costs of reducing deforestation are divided into two part: (i) net benefits from one time 
forest harvest, and (ii) net benefits from agriculture. Once forest is converted into agriculture, 
it means there is one-time forest products from clear cutting. We estimated the quantity of 
forest products that can be extracted from the existing growing stock based on the operational/
management plan of the concerned forest user groups. The value of the stock then estimated 
based on the market price and harvesting costs were estimated from the annual harvesting cost. 
Then, we estimate the net value of one-time forest products, which is the value of products 
minus harvesting cost, which is reported in Table 4. 

Table 4. Expected value and harvesting cost of forest products from clear cut NRs/ha 
(USD/ha).

Regime Expected value of 
forest stock (A) 

Expected harvesting 
cost (B)

Net value of forest 
stock  (C= A-B)

Net annual flow of 
clear cutting (D)

CF (Mid-hills) 1,844,570 290,514 1,554,056 124,325

CF (Siwaliks) 5,480,270 1,774,713 3,705,557 296,445

CF (Terai) 2,379,453 1,181,061 1,198,392 145,751

CFM 3,266,893 1,369,708 1,897,185 151,775

Protected forest 4,911,277 508,151 4,403,126 352,250

In this study, we assume that farmers cultivate Paddy, wheat and maize in a year, as per the 
growing season. Therefore, total annual agriculture benefits is the sum of the net benefits of 
these three crops. The estimations based on the household survey is that annual net benefits 
from agriculture is NRs. 24,268/ha for CF-midhills, NRs. 11,132/ha for CF-Siwaliks, NRs. 
30,494/ha for CF-Terai, NRs. 32,086/ha for CFM and NRs. 36,243 / ha for PF. These figures are 
consistent with the estimates reported in a previous study (Bhandari et al., 2015). 

4.4 Net Benefits of Reducing Deforestation and Opportunity Cost of Carbon 
In this we estimate net benefits of reducing carbon and opportunity cost of carbon (Table 
5). Net benefits of reducing deforestation is benefits of reducing deforestation minus cost of 
reducing deforestation. The results clearly indicate that net cost of deforestation is lowest in 
CFM and highest in PF. Net cost of deforestation in PF (NRs. 377,265/ha)  is almost five times 
higher than that net costs of reducing deforestation in the CFM (NRs. 67,390/ha). This means 
production oriented forest management approach demotivate the agents to convert forestland 
into agriculture. At the same time, protection oriented approach may motivate agents to convert 
forest into agriculture. This argument can be justified by net cost of reducing deforestation of 
CF-Terai and Siwaliks. These estimates are in line with Indonesian case that the opportunity 
cost of deforestation is upto USD 3,787 per ha (Olsen and Bishop, 2009). 
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Table 5. Annual benefits and costs of reducing deforestation in NRs per ha. 

Regimes
Benefits of reducing 

deforestation 
(A)

Net benefits of 
reducing deforestation 

(C= A-B)

Forest carbon stock 
(tCO2/ha) 

(D)

Opportunity cost 
of carbon per 
tCO2 (E=C/D)

CF-Mid-hills 23,026 –125,567 499 252 

CF-Siwaliks 24,719 –282,858 1,097 258 

CF-Terai 54,432 –121,813 653 186 

CFM  116,471 –67,390 586 115 

Protected forest  11,228 –377,265 1,030 366 

The opportunity cost of carbon was computed dividing the net cost of deforestation by the 
carbon stock per ha. The estimated opportunity cost of carbon is between NRs. 115 to NRs. 
366 per tCO2. This means forest users have to receive at least this amount of benefits per tCO2 
to enhance their welfare through REDD+ program. These estimates are within the range of 
global estimations that the opportunity cost of carbon is between USD 0.84 and 4.18 per tCO2   
(Boucher, 2008; Overmars et al., 2014). In addition, this result also indicate that reducing carbon 
emission through reducing deforestation is the cheaper option in Nepal since the estimated cost 
of carbon sequestration using a bio-digestion plant in Nepal is USD 7.00/tCO2 (Dhakal et al., 
2016).

5. Conclusion
The estimated cost of deforestation is between NRs. 67,390 to NRs. 377,265 per ha. The lowest 
cost in CFM and highest in PF indicate that scientific forest management approach which 
emphasize on timber and fuelwood production generate more benefits to forest managers 
and hence demotivate agent to convert these forest into agriculture. At the same time, it also 
conserve forest carbon at the cheaper rate which may attract carbon buyers. On the other hand, 
forest management regimes having conservation objective may generate less direct benefits, 
which result in high carbon cost. However, this study did not included the value of biodiversity 
conservation properly, due to lack of information, the further study exploring the value of such 
indirect benefits would be helpful to justify the conservation goal of these forest management 
regimes and also de-incentivize agents  to convert these forest lands. 
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Role of Vegetation in Erosion 
Susceptibility in Mountainous Terrain: A 
Case Example from Setidevi Watershed, 

Matatirtha Kathmandu, Nepal

Prem Prasad Paudel1*,  Bijaya Raj Paudyal1 and Bimala Devi Devkota2

1. Introduction
A general trend of decreasing soil loss rates with increasing vegetation cover fraction is widely 
accepted and is a critical parameter of empirical and process based soil erosion prediction 
model. 

Nepal's Forest Policy 2015 has mentioned that "Forest will be classified based on erosional 
sensitivity" of the landscape. This statement is clearly aiming to answer the role of vegetation 
on landscape stability and accordingly what types of forest operations (selection, clear felling, 
coppicing, shelterwood) 
might be applicable to 
enhance the stability of 
mountain landscape is 
becoming matter of interest. 
After erosion also vegetation 
covers starts in landscape 
(Figure 1), however; in 
certain slopes repeated 
erosive conditions can 
restrict natural colonization 
and establishment of 
vegetation (Rey et al., 2005).

To assess the linkages between vegetation and erosion processes, two aspects of understandings 
are important viz. 1) scientific linkages between role of vegetation on erosion processes, and  
2) how forest management practices can influence the hill slope erosional processes. Although 
these two aspects covers wider ranges of sciences but in this study theoretical and empirical  
relationships are trying to examine based on certain case study. 

The restored plant communities can prevent soil erosion by intercepting raindrops, enhancing 
infiltration, transpiring soil water, providing additional surface roughness and anchorage to the 
soil (Styczen and Morgan, 1995). In recent years, study of revegetation process on past landslide 
scars is receiving increasing attention from both ecological and geomorphological prospective 
(Puigdefabregas, 2005). In case of Nepal, erosion prevention through use of vegetative cover is 
significant, because larger hardware structures are not affordable. 

1   Department of Soil Conservation and Watershed Management
2  Nepal Academy of Science and Technology

*Corresponding Author:  paudelpp98@gmail.com

Figure 1. Forest regeneration at eroded slope 
indicating its stability.



PR
O

C
EED

IN
G

S

441

Proceedings of the First National Silviculture Workshop 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 
F
a

 

 

                   

                   

Figure 3.  Sch
a: pull out vie

                    

                    

hematic view 
ew of individu

  a                

                   

of pullout ex
ual plant    b:

                   

                    

periment and
: Instrument 

                    

                  

d instrument
used for pull

Proce

                   b

                    

t used  
ling plant. 

eedings of the Fir

         b                  

  

rst National Silvic

Pr

                    

culture Workshop

roceeding | 18

                   

p | 

87 

                     

2. Study Area
In order to understand the vegetation characteristics and erosional processes, Setidevi watershed, 
located at Matatirtha, Kathmandu district of central Nepal was selected (Figure 2).

Figure 2.  Location map and view of the eroded slope in forested slope, Matatirtha.

The surrounding of the landslide sites within the Setidevi watershed (area of 2.52 km2)  examined 
to assess the vegetation and erosion relationship. The land use types are cultivated and forest 
including bushy patches. In forested slope, species like Alnus nepalensis, Schima wallichiana, 
Pinus roxburghii including other broad-leaved species were commonly distributed.

3. Principle and Approaches 
The morphological characteristics of plants like stem height, root numbers, maximum rooting 
depth of individual sample was identified among extracted plants. All the root tendrils of each 
species were counted manually, maximum diameter and lengths were measured with the caliper 
and the measuring tape, respectively. The roots were separated from the stem with using sharp 
blade. The soil on the root was separated carefully by hand wash and then was placed in the 
room ten days for air dried. The root: shoot ratio of each uprooted plant was calculated as the 
weight of dry root mass over the dry weight of shoots (Bohm, 1979). 
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3.1 Pull out Resistance of Grass Species
The uprooting resistance force provides significant information on role of root hairs played in 
anchorage (Bailey et al., 2002). When a plant is pulled vertically from soil, force is transmitted 
to the root system, the root-soil bond and the strengths of the roots themselves in tension. A 
single vertical force applied to a stem will be transmitted to numerous roots, because of either 
lateral branching or adventitious roots from the stem base (Enno, 1993). The Digital Push Pull 
Gauge (Figure 3 ) was used to uproot all the grass species colonized in the study sites. The 
uprooting resistive force has shown dependency on morphological characteristics of a plant like 
shoot height, diameter of roots and total roots.

Figure 3.  Schematic view of pullout experiment and instrument used 
a: pull out view of individual plant    b: Instrument used for pulling plant.

4. Results
The biophysical characteristics of the watershed area is important to understand the vegetation 
growth as well erosion potential. The Table 1 shows the general features of the watershed. 

Table 1. General features of the watershed (Devkota et al., 2006).

Parameters                                                        Value                                                                               

Slope gradient (degree) 34

Soil depth (m)   0.6

Soil hardness (mm) 15

Porosity (%)   63

Permeability (cm/sec) 0.024

Cohesion (kN/m2)  7.9

Density of soil (kN/m3) 12.74

Soil color (-) 5/2 Grayish yellow brown

In the landscape, natural forest, plantation, and colonized plants around the eroded scarp are 
distributed. The landslide is located in forested slope from its crown to toe part. However, the 
main effect of vegetation on landsliding part is linked with the root characteristics. The root 
distribution of larger woody species are difficult to extract and analysed;  because the following 

Figure 4 shows the general distribution pattern after the tree uprooting. But the extraction of the 
roots without damaging the root features was impossible.

a                                            b   
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Figure 4. Exposed view of the root features.

The capacity of the instrument was able to extract the grass species and hence morphological 
features of some grasses are given in Table 2.

Table 2.  Morphological features of some extracted grass species (Devkota et al., 2006).
                            Site 1                           Site 2

Plant species Rd Rf Rc IVI Plant species Rd Rf Rc IVI

Bohemia spicata 15.1 10.3 22.8 48.2 Hydrocotyle ramiflora 28.9 11.3 22.4 62.6

Miscanthus sinensis 5.8 10.3 24.2 40.3 Rubus minusculus 14.8 9.4 19.5 43.7

Solidago altissima 12.7 10.3 12.0 35.0 Microstegium vimineum 22.5 7.5 1.3 31.3

Trifolium sps. 12.2 6.0 10.1 28.3. Sphenomeris chinensis 5.9 11.3 13.7 30.9

Hydrocotyle ramiflora 11.9 8.6 2.8 23.3 Thelypteris glanduligeva 7.0 11.3 11.0 29.3

Carex lanceolata 8.8 8.6 4.5 21.9 Athyrium niponicum 6.6 11.3 8.5 26.4

Equisetum sps. 10.0 8.6 1.6 20.2 Boehmeria cylindrica 3.7 7.5 3.9 15.1

Reynoutria japonica 2.8 6.8 6.7 16.4 Reynoutria japonica 1.7 5.6 3.4 10.7

Sphenomeris chinensis 3.7 6.8 5.2 16.3 Ambrina ambrosioides 1.3 1.8 6.8 9.9

Erigeron canadensis 5.4 6.8 0.6 12.8 Antenoron filiform 1.9 5.6 1.6 9.1

Theypteris glanduligeva 6.3 8.6 6.2 21.1 Carex lanceolata 1.7 5.6 0.8 8.1

Artemisia sps. 3.1 3.4 2.3 8.8 Achyranthus japonica 1.7 5.6 0.8 8.1

Lespedeza juncea 1.6 3.4 0.3 5.3 Pleioblastus simonii 1.2 3.7 1.6 6.5

Rd : Relative density, Rf : Relative frequency Rc : Relative cover, IVI : Important Value Index.
Rl: maximum length of root, Tr : total numbers of roots, Dmax: maximum diameter of root        
Nat.: natural,  R:S : root shoot ratio, Ps : pullout strength.
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The woody vegetation relations with scarp surface was analyzed based on following principles 
and empirical relationships.

RSA (Root scarp Area) = RSL (Root scarp length) * Average vertical soil depth

                                                  Root scarp length 

Figure 5. Empirical relationship between landlsides and root network.

5. Discussion
In the studied watershed, vegetation restoration was controlled by site specific characteristics. 
For instance, in case of underlying rocky and stony areas, the scars are still bare or are 
sparse conditions. The types of species distributed in two sites were mainly influenced by 
terrain orientation. The correlation and regression analysis between measured morphological 
characteristics and pull out resistance force have indicated that taller plants with laterally 
distributed roots types are relatively more resistive against pulling compared to smaller plants 
consisting vertically directed roots. It can be expected that plants that invest more in their above 
ground parts would also invest more in the proliferation of their root system and also laterally 
distributed roots can provide better friction on the root-soil contact. This principle concept is 
fully applicable in larger woody plants too. In this study, it was lacking such data but the root 
morphological features should be examined through the other x-rays devices.  

The pulling strength was the results of combined action of all morphological factors (shoot, 
root numbers and sizes, root shoot ratio) and consideration with single factor sometimes might 
results in to an error. There is an increasing events of forest operations in these days and tree 
height, root growth on different slopes are affecting substantially. Hence. Impact different 
silvicultural operations on landscape slope stability should also be matter of consideration.

The root distribution pattern and its reinforcement features is prominent for hill slope stability. 
For instance, Athyrium niponicum consists maximum roots numbers but fails to give maximum 
pulling strength. It might be due to its root penetration structure and root tendrils size. Its roots 
are penetrated vertically downward without lateral spread and all the roots are fibrous type 
with maximum diameter of 2 mm. Thus to understand the role of an individual plant in erosion 
control, the consideration of all morphological features are essential.

Series of discussions with DoF/DFO/FECOFUN/CFUGs
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6. Conclusion
The vegetation analysis in eroded site might be a good indicator to know the site quality, 
subsequent erosion state and to examine the relationships between plant and soil. The pullout 
resistive strength of the plants was jointly determined by the morphological features of the plants 
like shoot height, roots morphology. The pullout resistance force of an individual species can 
provide better insight to know the role of an individual plant in erosion processes. The species 
with deep rooted with lateral spreading have shown greater pull out resistance and which are 
considered to be suitable species to prevent the landslide scars against surface erosion. 

In the Nepalese context, the research on role of vegetation in erosion processes in lacking 
significantly. hence, the ministry of Forests and Soil Conservation and its respective department 
should draw attention to analyse the vegetation and slope relationships. Only after the real 
concept of Forest policy to classify forests based on erosional sensitivity can be materialized. 
The root features management on hill slopes should be one critical parameters to take the 
decisions on forest operations application.
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Income and Employment Generation 
through Scientific Forest Management: 
An Analysis from Lumbini Collaborative 
Forest Management Group Rupandehi

Yajnamurti Khanal1*, Dipak Jnawali2 and Dhanishwor Neupane1

Abstract
Lumbini collaborative forest is one of the pioneer collaborative forest to implement 
scientific forest management plan in Nepal. This paper highlights the income and 
employment generation through implementation of scientific forest management 
plan of Lumbini collaborative forest in 4 years’ period. Progress reports of Lumbini 
collaborative forest management group (CFMG) were collected and reviewed to 
identify the implemented activities. Data related to forest products production, 
income and employment generation were collected from office records of District 
Forest Office (DFO) Rupandehi and Lumbini CFMG. Discussions with contractors, 
technicians and local labour groups were also carried out for collecting information. 
The collected data were analysed using computer software and presented in tables. 
The result shows that annually Lumbini CFMG made an income of NRs 1.36 million/
ha and DFO made NRs 1.6 million/ha from regeneration felling operation only. 
Similarly, regeneration promotion and management activities generates 1,521 man 
days/ha direct employment opportunities for local people. 

Keywords: Employment, income, Lumbini collaborative forest, scientific forest 
management, user group

1 District Forest Office Rupandehi    
2 District Forest Office Arghakhanchi

*Corresponding author: yajnamurti@gmail.com
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1. Introduction
Government of Nepal (GoN) has been making various efforts to manage forests of the Terai. In 
1970s first attempts at formal forest management planning were made through Department of 
Forest (DoF) although the plans were never fully implemented (Sigdel et al., 2005; Baral, 2002). 
During the 1990s, another attempt has been made by the government with Finnish technical 
assistance to prepare technically sound (for timber production) operational forest management 
plans (OFMP) for Terai districts which could not be implemented due to protest from local 
people (Bampton et al., 2007). 

In these circumstances, the GoN introduced a new forest policy on the Terai through a cabinet 
decision in May 2000 (MoFSC, 2000). This policy introduced a new concept of collaborative 
forest management (CFM) for the management of block forests in the Terai region of Nepal. The 
CFM aims to increase productivity through appropriate professionally managed silvicultural 
interventions and sustainable forest management on a large scale to fulfil the need for forest 
products and conserve biodiversity, while contributing to poverty reduction through employment 
generation with the involvement of local people and stakeholders (Ebregt et al., 2007). The CFM 
approach tries to bring together the different stakeholders considering the spatial configuration 
of the terai (close and distant user are often from a different ethnic background) while using 
the learning from the experiences of community forestry (CF) and different participatory 
management modalities operational in Nepal and other countries (Paudyal, 2007). The CFM 
program has been initiated with the approval of 3 pilot CFM scheme by Ministry of Forest and 
Soil Conservation (MoFSC) in 2004 (Bampton et al., 2007). However, it has not got momentum 
as assumed in formulating the revised policy. Till now 23 CFM groups have been formed and 
60,587 ha of forest area has been under this management system (DoF, 2016).  

In 2012, GoN developed the vision of ‘forestry for prosperity’, learning from past experiences 
and acknowledging the need for sustainable management of forest resources. To fulfill this 
vision few young government forest officers with several discussions with central forestry 
officials and also considering the past experiences prepared forest management plan based on 
silvicultural principle and was approved by DoF. With the learning from the results of the initial 
implementation of these plans, users of the surrounding areas were also eager to prepare and 
implement similar plans in their forests (Khanal and Jnawali, 2014) which further increase 
and replicate scientific forest management (SFM) activities not only on collaborative forests of 
Terai but also in CFs of Terai and midhills. Most of the scientific forest management plans were 
prepared for high value natural Sal forests and planted Teak (Tectona grandis) forests where 
emphasis was on timber production and few piloting has been done in planted pine (Pinus 
species) forests of hilly area (Jayaswal and Bishwokarma, 2016). 

Lumbini collaborative forest management group (CFMG) of Rupandehi is also one of the 
pioneer group to implement SFM plan in Nepal. It started implementing SFM plan since 2013. 
The supporter of the SFM argue that SFM not only create income and employment opportunities 
to the people but also create better forest condition for future and produce forest products 
sustainably. In this scenario, this study tries to highlight the initial 4 years learning of SFM plan 
of Lumbini collaborative forest in terms of forest products production, income and employment 
generation and investment in forest management activities.
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2. Materials and Methods
2.1 Study Area
This study was carried out in Lumbini CFMG of Rupandehi district, western Terai region 
of Nepal. This is the first collaborative forest of Rupandehi district. The forest of Lumbini 
CFMG lies in Saljhandi and Rudrapur Village Development Committees (VDCs). The users' 
of Lumbini CFMG are the residents of Saljhandi, Rudrapur, Bishnupura, Sandi, Jogada, 
Suryapura, Dhamauli, Sipawa and Lumbini Cultural Municipality (Initially Lumbini Aadarsa, 
Bhagawanpur, Tenuhawa, Masina, Aama, Madhuwani, Khudabagar and Ekala VDCs). The total 
households and populations of the users are 25,934 and 165,157, respectively (LCFMG, 2014). 
Location map of users's area and forest in Rupandehi district map is shown in Figure 1. The total 
area covered by Lumbini collaborative forest is 1,321 ha. Out of total area, northern 204 ha area 
lies in Chure region and regarded as protective zone. Periodic block division map of Lumbini 
collaborative forest is shown in Figure 2. Major species found in Lumbini collaborative forest 
includes Sal (Shorea robusta), Asna (Terminalia tomentosa), Karma (Adina cardifolia), Banjhi 
(Anogesius latifolia), Jamun (Syzazium cumini), etc. 

 
            

Figure 1. Location map of Lumbini CFM in Rupandehi. Figure 2. Periodic block division map of  Lumbini CFM

Though Lumbini CFMG has been in operation after approval of CFM scheme in FY 2066/67, it 
has not been run smoothly. After approval of revision of forest management scheme by DoFs in 
FY 2069/70, silviculture based forest management has  been implemented smoothly.

2.2 Silvicultural System Applied
Irregular shelterwood system is applied as a means of SFM in Lumbini CFM. In this method, 
few mother/shelter trees will be kept and remaining trees will be removed in regeneration 
felling operations and existing regenerations and poles will be kept for future crops resulting 
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a irregular crops and so called irregular shelterwood system. Irregular shelter wood system is 
one of the prescribed silviculture system for Sal (Shorea robusta) forest  management in Nepal 
(MoFSC, 2014).

Regeneration felling operation is the major intervention of forest management for opening the 
canopy of light demander species (Awasthi et al., 2015). Since the forest is Sal dominated, 
eighty years’ rotation period is fixed and forest is divided into 8 periodic blocks (PB) with 
10 years regeneration period. Area control method of yield regulation is used and the first 
periodic block is divided into 10 equal annual sub blocks for regeneration felling (LCFMG, 
2014). So for the first 10 years, regeneration felling operation will be carried out in PB I. Stem 
information (species, diameter, height, class, health condition and location: X, Y co-ordinate) 
of each individual tree of PB I were recorded and map of tree location is prepared, known as 
stem map. About 10–15 trees per ha with medium age, medium crown, solid and straight bole 
with good health condition were selected as mother trees and remaining trees were felled during 
regeneration felling operation (LCFMG, 2014). Majority of the mother trees were Sal and its 
associated species and efforts were made to make uniform distribution of mother trees.  

2.3 Data Collection and Analysis
Both primary and secondary data were collected. Primary data were collected through focus 
group discussions with local labours and contractors. Interaction has also been made with 
local forest staffs and committee members of Lumbini CFMG. Similarly, secondary data were 
collected through reviewing of management plan, annual plan, annual progress report, audit 
report and office records of Lumbini CFMG and district forest office (DFO) Rupandehi.

The collected data were analysed using computer software program MS Excel 2010 and 
descriptive statistics like mean and percentage were calculated and results were presented in 
tables and figures. 

3. Results and Discussion
3.1 Production of Forest Products
As per the SFM plan of LCFMG, annual regeneration felling operation is carried out in 9 ha area 
of periodic block I and the area is regenerated by natural means. Forest products (fuelwood and 
timber) produced during the regeneration felling operation is shown on Table 1.

Table 1. Annual production of forest products during regeneration felling.

S.N. Fiscal Year
Production (cubic feet) per ha Fuelwood 

(Chatta)Sal Others Total

1 2069/70 1,820.7 714.4 2,535.1 6.4

2 2070/71 1,449.2 1,125.8 2,575.0 7.0

3 2071/72 1,116.7 1,289.5 2,406.2 6.2

4 2072/73 1,246.4 1,496.6 2,743.0 7.2

Area control method of yield regulation is used in the forest. So annually regeneration felling 
operation is carried out in 9 ha area. The volume of timber and fuelwood produced during 
regeneration felling operation is more or less equal. It indicates that yield regulation by area 
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control method also produced more or less equal volume. Besides regeneration felling operation, 
additional poles and fuelwood were produced during post harvesting operation and cleaning 
operation which were not included in this study.

3.2 Sale of Forest Products and Income Generation
As per the collaborative forest management directives 2068, 50% of forest products produced 
during forest management operation in CFM goes to the user group and and 50% to the 
government on equal species and grade basis (MoFSC, 2012). All fuelwood and Sal timber that 
goes to the forest management group is distributed equally among the 16 user's VDCs. Similarly, 
about 1600 cft of timber of other species especially Asna and Banjhi which has some local use 
for households and agricultural purposes were also distributed VDC wise and remaining timber 
were sold by auction. The price of forest products sold and distributed by LCFMG to its users is 
equal to the price of district forest product supply committee (LCFMG, 2014). 

Similarly, forest products gained by DFO is sold either through district forest supply committee 
or through auction. On an average as per the DFO office record 50% of Sal timber and fuelwood 
as per demand is sold through district forest product supply committee with in the district area 
and remaining fuelwood, Sal timber and timber of other species were sold by auction. 

Table 2. Fiscal year wise income from forest products selling.

S. N. Collection Year
Income from sale of forest products from per ha area of regeneration felling 

(in NRs)*

LCFMG DFO Total

1 2069/70 1,198,869 1,428,052 2,626,921

2 2070/71 1,556,301 1,408,360 2,964,662

3 2071/72 1,337,614 1,683,522 3,021,136

4 2072/73 1,339,352 1,913,315 3,252,667

Average 1,358,034 1,608,312 2,966,346

* VAT is not included

From the Table 2 annually government made an income of NRs. 1.6 million per ha and LCFMG 
obtained NRs 1.36 million per ha through selling of forest products obtained from regeneration 
felling operation in periodic block I. It means there is a total income of NRs. 2.97 million per 
ha through regeneration felling. As most of the forest products gained by LCFMG is sold to its 
users the amount of income obtained is quite low than the income gained by the DFO. Because 
more than half of the forest products gained by the DFO is sold through auction. 

3.3 Expenditures on Forest Management and Employment Generation
Forest management itself is an expensive activity. For implementation of SFM activities, 
management plan of the forest should be prepared based on scientific principles. The 
expenditures include in this study were: cost of fencing of periodic block 1 in the first year and 
its annual maintenance cost, cost of stem mapping in first year, cost of mother tree identification, 
verification and ring painting and marking of felling trees. Cost involved in collection of marked 
trees, its logging, debarking, transportation to depot and piling etc. Similarly cost involved during 
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implementation of post harvesting operation, cleaning and bush cutting operation. Similarly cost 
involved for forest protection through one regular forest watcher and fire watcher (additional 
manpower) during forest fire hazard season and the cost involved for depot management. Cost 
involved for collection of dead dying and fallen trees, and construction and maintenance of fire 
line and inspection path were not accounted in this study. Similarly, the cost of loading of forest 
products from depot after selling of forest products is covered by buyers so it has not included 
in the study. All the cost involved in the implementation of management activities inside the 
intensive managed area i.e. 9 ha area is shown in Table 3 below. 

A lot of employment opportunities were created during implementation of silviculture based 
forest management. Employment opportunities created during implementation of above 
mentioned expenses plus loading of forest products from depot after sale of forest products were 
included in this study and shown in Table 3 below. The service provided by the regular office 
staffs under DFO and LCFMG for protection and facilitation were not included in the study.

Table 3. Fiscal year wise expenditure and employment generation details.

S.N. Fiscal Year
Annual expenditure and employment generation per ha

Expenditure (NRs.) Employment generation (mandays)

1 069/70 425,718 1,577

2 070/71 452,613 1,482

3 071/72 471,390 1,427

4 072/73 555,930 1,599

Average 476,413 1,521

Table 3 shows that there is an average expenditure of NRs. 476,413 per ha annually in intensive 
management area. Similar results of expenditure per ha has been found by the study conducted 
by Khanal and Jnawali (2014). A total of 1521 man days of employment is generated per 
ha during implementation of SFM plan in PBI, which is higher than the result obtained by 
Khanal and Jnawali (2014). Also, additional employment opportunities were created directly 
during construction and maintenance of fire lines and inspection paths and indirectly during 
transportation of forest products from depot and making end use of forest products by consumers 
which were beyond the scope of this study. 

4. Conclusion
The CFM aims to increase productivity of the forest through appropriate silvicultural 
interventions and to fulfil the need for forest products and conserve biodiversity, while 
contributing to poverty reduction through employment generation with the involvement of local 
people and stakeholders. Lumbini CFMG is one of the pioneer group to implement SFM plan. 
In this forest annually 9 ha of forest area is regenerated naturally by keeping 10-15 mother trees 
per ha and remaining trees will be removed during regeneration felling operation. In an average 
during regeneration felling operation about 2,500 cft of timber and 6 chhatta of fuelwood is 
produced per ha of area which generates NRs. 1.36 million for CFMG and NRs 1.6 million 
rupees per ha for district forest office. Annual cost per ha for regeneration promotion and forest 
management is NRs. 0.476 million and generates 1521 man days of employment opportunities 
for local people. 
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Silviculture for Enhancing Economic 
Contributions of Community Forestry: 

Experience from Lamjung District 

Govinda Paudel*, Durga Bahadur Karki, Madan Basyal and Naya S Paudel

1. Context
Community forestry is recognized globally as a trailblazing innovation in promoting effective 
community-based forest governance. It has tremendously contributed in increasing forest stock, 
promoting biodiversity and offering enormous environmental services. Restoration of ecological 
integrity, establishment of robust and democratic institutions, strengthening local democracy, 
empowering marginalized communities are some of the remarkable ecological and social 
outcomes of community forestry. However, there is virtually no management in Nepal’s forests 
which in turn result to low forest productivity (also low economic performance). Therefore, 
economic benefits of community forestry are far below its potential, thereby contributing little 
in supporting local (and national) economy and livelihoods of the poor. Community forestry 
user groups (CFUGs) have been protecting their forests despite local community’s decades long 
forest protection, they are not benefiting much from the forests. 

Government is trying to promote silviculture based forest management and has promulgated 
Scientific Forest Management Guideline in Nov, 2014. In this context, this study is conceptualized 
to understand how silviculture based management can enhance economic benefits of community 
forests. 

2. Objective
The objective of this study is to compare and contrast economic return(s) from the community 
forests before and after the application of silviculture based forest management (shelterwood 
system). 

3. Study Area
The study was carried out in five community forests located in Ishaneshwor, Samibhanjyang, 
Jita and Ramgha villages in Lamjung district (See Map).

 

*Corresponding author: paudelg@gmail.com
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4. Methods
The study methods involved the review of the operational plans (OP) of five CFUGs of Lamjung 
and analysis of their harvesting and sales records. The year-wise income projection from the 
sale of timber and fuelwood are copied from OPs and analyzed to calculate yearly cash flow 
of next five years (FY073/074, 074/075, 075/076, 076/077 and 077/078). Similarly, harvesting 
and sales records of CFUGs of the last five years (FY 068/069, 069/070, 070/071, 071/072 
and 072/073) have been examined to figure out the yearly income of the CFUGs previously. 
The data are then verified with the records maintained at the District Forest Office (DFO). The 
timber quantity and cash flow of the next five years (projection) are compared with the same 
data of the previous five years (actual).

5. Study Limitation
The study is based on the desk review of the OP and meeting minutes of CFUG and relevant 
documents of DFO Lamjung. It does not cover a host of governance challenges; particularly the 
institutional practice that shape actual amount of harvest and sale of timber.  

6. Findings
Table 1. Sale and distribution of forest products for internal consumption (previous years).

CFUG
FY
 

068/ 069 069/ 070 070 /071 071/ 072 072/ 073
Total

Qty Price Qty Price Qty Price Qty Price Qty Price

Parajuli   
Besi Timber 458.5 4585 1161.9 22458 1232.67 24580 643.94 16671 330.08 8252 76546

 Fuelwood 200 0 250 0 250 0 200 0 300 0  

Manaka 
mana Timber 137.6 3440 838.26 20825 409.8 10247 320 8000 1836.9 175640 218152
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CFUG
FY
 

068/ 069 069/ 070 070 /071 071/ 072 072/ 073
Total

Qty Price Qty Price Qty Price Qty Price Qty Price

 Fuelwood 0 0 0 0 0 0 0 0 500 5000 500

Akala Timber 590 22550   170 6800 250 12965 2907 116280 158595

 Fuelwood 800 8000   0 0 655 6550 1000 10000 24550

Badahare Timber  2550 184.48 4612 188 6775 226.81 8971 1563.46 62538.4 85446.4

 Fuelwood           0

Deurali Timber 370 2760 210 4760 115 2750   135 3375 13645

 Fuelwood           0

Table 2. Income and cost of CFUGs of external sale (previous years).

 FY 068/069 069/070 070/071 071/072 072/073 Total

CFUG        

Parajuli 
Besi Income 495825.2 0 290555 0 0 786380.16

 Cost 141433  82299   223732

Manaka-
mana Income 1883797  165432   2049228.6

 Cost 557865  47624   605489

Akala Income  436838.7 435656.1  935476.5 1807971.32

 Cost  114200.5 130867  276080.5 521148

Badahare Income  277086  493913 159475 930474

 Cost  94796  144516 45610 284922

Deurali Income   595963.1 713678.8  1309641.92

 Cost   179084.5 204400  383484.5

        

Table 3. Users are benefitted from heavy discount in timber purchase for internal 
consumption.

CFUGS Amount of timber sale (cft) 
outside group

Amount of timber sale (cft) internally 
within the groups

Parajuli besi 652.6 3827.09

Manakamana 1763.8 3542.56

Akala 1084.77 3917

Badahare 734.9 2162.75

Deurali 783.23 830

CFUG records of last five years show that the amount of timber distributed within the community 
is always greater than the amount of timber they have sold outside through open tender (see 
table below). However, record of income from external and internal sale shows that the users 
are getting timber in highly subsidized rate, far lower rate than the market price. Consequently, 
income from the sale of forest product outside CFUG is higher than from the internal sale even 
if the amount of timber distributed internally is higher than outside sale.
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Figure 2. Investment in Silviculture based forest management is viable. 

 

 
 
 
Figure 3. Status of timber before and after silviculture. 
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Figure 1. Silviculture based FM is profitable, and has potential to generate income and employment.

The year wise timber and cash flow projection of operational plans show that forest management 
according to the silviculture prescription is profitable. The benefits are higher than the associated 
costs. The investment (cost) in forest management, fire-line, regeneration management, 
forest protection, plantation etc is assimilated locally and therefore increases the income and 
employment opportunity locally.

Figure 2. Investment in Silviculture based forest management is viable.

Net present values of the year-wise income and costs and the financial analysis provided in 
operational plan have shown that the investment in the silviculture based forest management is 
viable. Benefit cost ratio of such investment is at least 1.38 and 2.1 at most. 
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SN CFUGs Net Present value of 
benefits (NPB)

Net Present value of 
costs (NPC) Benefit/cost ratio

1 Parajulibesi 896,830 427,460 2.1

2 Manakamana 495,250 563,300 1.38

3 Akala 610,150 365,900 1.66

4 Badahare 693,310 435,500 1.59

5 Deurali 883,280 458,960 1.92

Huge potential in increasing 
timber production and supply
The operational plans developed and 
approved according to principles 
of silviculture have shown a clear 
potential of huge increase in the 
timber supply from the forests. The 
comparison of timber supply in past 
five years (AAC based management) 
and next five years (silvi based 
management) shows that the later 
supplies far greater amount of timber 
than the former. 

7. Conclusion
1. Silviculture based forest management has potential of substantial increases in production of 

forest products and revenue. 

2. Increased yield due to silviculture based management will provide substantial amount of 
timber supply to the market which in-turn support in import substitution of timber. 

3. Such management helps to increase income and employment in the community and 
contributes to local (also national) economy. 

Acknowledgement
The study team would like to hearty thank DFO, Lamjung and all five CFUGS included in this 
study for their immense support and cooperation. We acknowledge ACIAR Project in Nepal 
(EnLiFT) for providing logistics and financial support to carry-out this research. 

Figure 3. Status of timber before and after silviculture.
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Tree Harvesting in Nepalese Forestry: 
Practices and Challenges

Raj Bahadur Shrestha1

Abstract

Tree harvesting, which is one of major elements of the forest management 
system, is not a common practice in Nepal as it is a strenuous job and 
needs skills. Traditional tools and technology are highly dominant in 
Nepalese forestry irrespective of low productivity, high wastage, and high 
risks- in terms of causalities and occupational health hazards. Advanced 
technology could be an option but determines on geographical terrain, 
texture of wood, cost of product, availability of human resources, and 
so on. Considering all these factors, appropriate technology with regular 
improvements over time has to be considered while working in harvesting 
sector. 

Keywords: Advanced technology, appropriate technology, harvesting, 
occupational health hazards, productivity 

1  Freelancer Forester, rajbsh59@gmail.com



PR
O

C
EED

IN
G

S

459

Proceedings of the First National Silviculture Workshop

1. Introduction
1.1 Background
Out of the total land area of the country, forest covers 40.36% excluding shrubland. Due to 
the wide range of climatic and topographic conditions across the country, almost every known 
forest type, except tropical rain forest, is available. The forests between 300 m and 2,600 m are 
quite diverse. Major species are: Sal (Shorea robusta) in Terai, Chir-Pine (Pinus roxburgii), 
Gobre-Sallo (Pinus Wallichii), Katus (Castanopsis sp.), Chilaune (Schima sp.) and Uttis (Alnus 
sp.) in the hills, Blue-pine (Pinus sp.), Oak (Quercus sp.) in the mountains and other coniferous 
species, Betula utilis and Rhododendron forest in high mountain.

Socially and economically forest has become an integral part of Nepalese people as we have 
always needed products from the forest, and overtime that demand has increased with the 
standard of living to which we have become accustomed. In Nepal, 70% of the country’s 
energy comes from forest for mainly cooking and heating (ANON, 1996). Tree leaves are fed to 
domestic animals. Leaf litter is equally important for animal bedding and compost preparation. 
An estimate shows 15% of gross domestic product (GDP) comes from forestry sector. Forests 
are not only for timber use but also for fuelwood and other essential input to the rural farming 
system. 

Besides, each year, country is receiving annual revenues by selling timber, fuelwood, and other 
forest products. In rural areas, people, formally or informally, are also involved in collecting 
timber, fuelwood, fodder, and minor forest product such as; medicinal herbs and aromatic plants 
(MAPs), fruits and seeds. Harvesting the forest products is therefore imperative and also from 
sustainable forest management point of view, as well. 

1.2 Importance of Tree Harvesting and their Technologies
Despite having technical definition, tree harvesting- in simple word is a set of practices that 
starts from measurement of wood volume and other bi-products and ends with selling of the 
products at the depo. In between, it includes felling, sectioning, transporting with or without 
value addition. Usually, tree is felled to meet demand of the market and supply of raw materials 
to the forest based industries. In terms of scientific definition, tree harvesting is a vital tool in 
renewing or enhancing and improving the diversity and beauty of the forest while providing 
benefits to society.  Similarly, tree harvesting promotes the growth of desirable trees and other 
plants, stimulates regeneration, and alters wildlife habitat to favor certain species.  

For harvesting of trees, it needs technologies. Therefore, Goulet (1975) categorised the 
technology into: hard and soft. According to him, hard technology is expensive, capital-
intensive, and complex whereas soft technology is inexpensive, labor intensive, flexible, 
and adaptable in local condition which is called basic technology. Heinrich (1983) has also 
distinguished harvesting technology in three different levels; labour intensive, intermediate, 
and fully mechanised. Similarly, Harstella (1993) has also classified it into the following three 
categories:

• Basic Technology (for example; axe, hand saw, animal or manual transport),
• Intermediate Technology (for example; chain saw, tractor transport), and
• Mechanised or Advanced Technology (for example; harvesters, forwarder).
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Choice of technology depends on several factors, such as availability of labours and their cost, 
infrastructure, occurrence of accidents and health hazards, internal factors, tree structures, soil 
condition, and maintenance costs. In this regard, few study results are discussed as follows. 

Almost all industrialised countries of the world have adopted mechanised harvesting technology 
whereas most of developing countries-like in Nepal is still under either in basic technology or in 
intermediate technology. In developing countries, availability of labour is high as well as the cost 
of labour is low. Mechanisation is most effective when supported by strong infrastructure such 
as road, communication, and mechanical services. Several mechanisation trails in developing 
countries have failed because of difficulties with one or more of these requirements (Kantola 
and Virtanen, 1986). Therefore, Sundberg (1981) has said that when the preconditions for forest 
mechanisation are not met, labour intensive methods are least costly to the employer. 

Occurrence of accident is low in manual logging in compare to mechanical logging. A study 
(ILO, 1981) carried out in Switzerland shows that percentage of accidents by tractor skidding 
was 45 whereas by manual sliding of logs on steeps slopes using sample was 20. Similarly, 
accident rate is high in chain-saw operator in compare to manual tool operators. Chain-saw 
operators and helpers account 61% of the identified wood accidents (ILO, 1977).

In the hilly areas, use of heavy machine causes impacts on soil compaction, soil erosion and 
forest regeneration. Especially when the surface is bare, a study carried out by Shisiuchi (1990) 
showed that influence of soil compaction and disturbance to growth of planted seedling was 
high during first growing seasons. In tropical countries, top soil is very much fragile. It can 
be easily eroded if exposed to heavy rains. Compared with heavy equipment, labour intensive 
methods could be expected to have a less harmful impact on the forest environment in a wide 
variety of circumstances (Kantola and Virtanen, 1986).

Mechanised technology means highly sophisticated machines. It needs highly trained man 
power. Developing countries such as Nepal could not afford to provide expensive training to 
her manpower, if she would adopt the mechanised technology. Untrained manpower causes 
less production rate. Therefore, Guangda and Murphy (1990) has said that due to the lack of 
trained personnel, the productivity and economic efficiency of forest operations are very low in 
developing countries. They have given a good example from the northeast China. In northeast 
China, forest operations have been mechanised but the productivity was only 260 to 290 cu m 
per man per year. Contrary to this, basic technology does not need highly skilled manpower. 
Choice of technology therefore depends on the situation of the county. 

1.3 Present Practices in Nepal
Tree harvesting, an important source of income, has unfortunately not received adequate 
attention in the country. However, two streams of harvesting system at present are existing in 
Nepal. The first is by villagers and the other is through government agencies, such as Timber 
Corporation of Nepal (TCN)1 and Forest Product Development Board (FPDB2). Villagers are 
still adopting traditional or conventional tools and indigenous harvesting technology. The 
harvesting activities are done by men. Similarly, government agencies are also following the 
same manual tools but with little advancement in the terrain transportation and large scale 
harvesting of timber and fuel wood.
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Commercial logging started in the Terai Region of Nepal during the Second World War for the 
supply of railway sleepers to India through Indian contractors and Indian workers (Strehlke, 
1987). Later, TCN was established in 1959. The initial objectives were to supply timber and 
fuelwood to Kathmandu valley and export the surpluses to India. Due to work uprooting dodgers, 
tractors with winch, trucks, and other capital intensive machinery were used. According to 
source from TCN, this technology was abandoned step by step due to lack of saw, axe, wedges 
and simple traditional tools are being used. The working system of the TCN is hiring contractor 
to log and transport the timber and fuelwood, at present.

In 1976, the government established another logging organisation as Forest Product Development 
Board. The objective was to meet the local demand of timber and fuelwood in districts of 
Terai Region. In 1978 with the assistance of Asian Development Bank (ADB), Sagarnath Forest 
Development Project was established under the FPDB in Sarlahi district. Harvesting of mature 
and non-economic timber was the main task of the project. The working pattern of the project 
was almost like TCN. Project imported some chain saws from German but these were not in 
frequent use because of unskilled manpower, lack of spare parts, soaring oil price, unsuitable for 
cutting big hardwood trees, and lack of interest in bureaucratic level. Axe and Indian Crosscut 
saws were also the main felling tools in the project. 

According to the source from FPDP, project has now started again using chain saw but only in 
thinning of small diameter trees. For cutting of big trees, project used to hire contractor. Labour 
from India and local labour fell trees with two men crosscut saw and terrain transport is done 
by agriculture tractor and trucks.

In the beginning, due to inaccessibility, no such harvesting effort was tried in the hilly region. 
Villagers are more or less free to collect and used timber, fodder and fuelwood. There is no 
control over the technique used by the individual in his own way. There are no specific logging 
tools. People have multi-used local tools which are also used in agriculture and domestic 
purpose.

In mid-80s, Hill Forest Development Project (HFDP) under the Ministry of Forests and Soil 
Conservation (MoFSC), ADB and Finnish International Development Agency (FINNIDA) 
was launched in Kathmandu Valley and Kaski district. The main objective was to manage 
surrounding forests to meet demand of timber and fuelwood in the Kathmandu and Pokhara 
Valley. The project tried to develop harvesting technology for small operation, plantation, trail 
improvement, and silvicultural activities. For this, it introduced brush hook, bow saws, and 
other accessories tools in some community forest of Kathmandu and Kaski district. This project 
had almost similar activities as HFDP had. Later, this project was also implemented in the few 
districts of Terai. This project was ended in 1996. Since then, no such project which looks after 
modern harvesting and utilisation aspect is going on in the Forest Department.

As described above, basic technology has been adopted in Nepalese Forestry since a long time. 
The same technology has been transferred from one generation to another. In the past no one 
had given attention to harvesting aspect. It might be due to low population pressure and large 
forest areas during that time. Now, the forest areas are limited and there is huge population 
pressure. Similarly demand for fuelwood and timber is high. Now, chain saw is being used, 
particularly in Terai Forests but not in larger scale. However, it is certain that use of appropriate 
technology that fits to Nepalese context will be considered in coming days. 
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2. Issues and Challenges
Not every person will be interested to engage in tree harvesting job as it is highly strenuous and 
laborious job if basic and intermediate technologies are used. A study conducted by Ayaz (1986) 
indicated that an average heart-rate of a tree harvester was 132 beats per min when traditional 
tools (Axe and cross cutting saws) were used.  Mikkonen (1992) has also made a study in Nepal 
about energy consumption in cutting operation of small sized tree by women. According to 
him, it was 21.2 to 24.3 KJ/min. Similarly, it requires sufficient calories to work in harvesting 
job. FAO (1957) says a tree harvester needs 3,200 to 4,400 calories per day if s/he works in 
tree harvesting. To meet the caloric amount, the person must eat high calorie foods. Labours in 
Nepal cannot afford this. 

Productivity is an important factor that determines profit and cost of the tree harvesting and 
forest products, as well. However, the production rate depends on various factors: (1) terrain, (2) 
techniques and tool, (3) tree characteristics, and (4) human factors. In general, if the technology 
is highly mechanised the productivity will be high as compared to using traditional tools and 
technology. But in Nepal, more basic with less intermediate technology is being used. With this 
approach, increase in productivity is hard.  

Due to traditional practices and tools, 
wastage has been noticed. For example: if 
Axe is used during tree felling and cross-
sectioning it has high wastage. About 30 
to 35% wastage of useful timber recorded 
in squaring alone by Sethi (1964) and 
Agrawal and Dutta (1968). Wastage 
means let most valuable parts of timber be 
allowed without use. In terms of cost, use, 
and maintaining demand-supply balance, 
the wastage has value. For conservation 
and sustainable use of a forest resource 
minimising the wastage is necessary 

and urgent need. But, minimising the wastage with present practices is highly challenging in 
Nepalese context.  

Tree harvesting job is also risky and prone to accident and consists of occupational health 
hazards. Accidents occurs partly by tools and partly by human behavior.  This is 10 times 
higher in developing countries as compared to industrialised. Similarly, health problems, such 
as shoulder and back pain are mostly being complained. To minimise accident and safe form 
health problems, tree harvester needs to wear safety gears and improve his/her working posture. 
For a Nepali worker, it is challenging because of that cost that it involves and knowledge and 
skills of using the safety gears which is hard to get. Besides, in Nepal, there does not exist any 
official data about accidents and occupation health injuries. Sometime, newspaper covers the 
news as given in the box.

It, particularly in Nepal, has been noticed damages to the small-to medium-sized trees that 
could make up future harvests. This usually occurs if the direction of the tree felling is not well 
planned and managed. Also during the log transportation, particularly in hilly areas, logs are 
skidded down that not only damages young trees but also creates erosion which might become 
severe during the rainy season.   

!( kmfu'g, tfKn]h'ª @)&# ?v sf6\g] qmddf kfFry/sf] 
lkmlbddf ;f]xL ?vn] lsr]/ tfKn]h'ªsf Pshgfsf] d[To' 
ePsf] 5 . d[To' x'g]df tfKn]h'ª bf]v' a:g] $@ aifL{o x]d 
s'df/ kfn'ªjf 5g\ . lkmlbd gu/kflnsf ! a:g] cfOt/
fh s]?ªn] ;f]lx 7fFp a:g] aGwgf df]Qmfgsf] 3/df /x]
sf] sfe|fsf] ?v sf6\g] qmddf pQm ?v n8]/ kfn'ªjfnfO{ 
lsr]sf] lyof] . 3fOt] kfn'ªjfsf] lhNnf c:ktfn lkmlbddf 
pkrf/sf] qmddf a'waf/ a]n'sf d[To' ePsf] lhNnf k|x/L 
sfof{no kfFry/n] hgfPsf] 5 . ?v wgL df]Qmfg / ?v 
sf6\g] s]?ªnfO{ k|x/Ln] kqmfp u/L sf/afxL k|lqmof ;'? 
u/]sf] 5 . Source: www.onlinekhabar.com
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 Geographical terrain is another factor that has become a challenge while transforming from one 
technology to another. Nepal is diverse in terms of geographical conditions. It ranges from flat 
land to high mountains. One technology which is suitable to one condition may not be suitable 
to another. For example: use of chain saw in steep slow is difficult. Similarly, construction of 
road for timber transportation is highly expensive and it is not cost effective as well to transport 
in such terrain. 

Women's participation which is getting stronger in every development, cannot be neglected 
also in forestry operation. Women’s participation is equally important for better management 
and utilisation of the forest products. In Nepal, particularly in community forests, men and 
women work together in forest harvesting operation as a family team. If men fell the trees, 
women support men in making fuelwood, tying fuelwood, carrying the load and so on. From 
commercial perspective, women participation in felling trees and cross sectioning is hard to 
notice and also challenging to bring them on board. 

As per the constitution of Nepal (2015), country is going to be federalised with three tiers of 
government system. Despite the clear list of competencies given in the constitution, it is still a 
challenge in terms of revenue sharing, use of forest resources, and use of authority for providing 
permission of tree harvesting and transportation.    

3. Conclusion and Ways Forward
Despite the importance, tree harvesting has been shadowed. The main reason is lack of policy 
and laws, political will, public awareness, and code of conducts and guidelines. It has led to use 
traditional tools and technologies which are highly dominant in Nepalese forestry irrespective 
of low productivity, high wastage, and high risks- in terms of causalities and occupational health 
hazards. Advanced technology could be an option but determines on geographical terrain, 
texture of wood, cost of product, availability of human resources, and so on. Considering all the 
factors, appropriate technology with regular improvements over time has to be considered while 
working in harvesting sector. 

As time goes on, technology should be also changed. It is not advisable to immediately jump 
from the base level to high. Every attempt will be successful, if it follows step by step. While 
transforming, the main thing is that three basic questions should be kept. These questions are:

• Is it socially acceptable?
• Is it economically feasible?
• Is it physically possible?

However, it can be suggested that intermediate technology 
should be applied in Terai forests because forests are 
being used from commercial point of view whereas basic 
technology with improved tools and working postures 
should be used in mountain forests because people are 
using the forests mainly for subsistence use. In addition, 
few major recommendations are suggested to make tree 
harvesting effective and user friendly.  

A time study was carried out to cut 
Balla-Balli of 20 to 25 CM in girth by 
using local khurpa (sickle) and small 
bow saw. This was done in a community 
forest of hilly district. The production 
rate of small bow saw was 2.42 cubic m 
per hour whereas for local khurpa was 
1.54 cubic m per hour.

Source: Shrestha, R. B. (1999) 
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Use of Appropriate Harvesting Technology: Appropriate technology is the one which is suitable 
for locally prevailing economic, social and environmental conditions (Kantola and Harstela, 
1991). Without any assessment, jumping from one technology to another does not mean that it 
will succeed. For example: Himanchal Pradesh, one of the state of India, started mechanised 
logging from late fifties. During that time, modern logging equipment and improved hand tools 
from Switzerland and Sweden were imported (Gupta, 1987a). This mechanised logging lasted 
for about 15 years and it was again reverted to conventional system with improved tools (Gupta, 
1987b). Thus, at the present context of Nepal, Intermediate Technology could be used in Terai 
forests but in Mountain forests basic technology is still valid. 

Skill Development: Tree harvester might have certain skills, mainly in using traditional tools 
and working postures. Since technology is changing overtime and is for commercialisation to 
gain more profit with less impact on forest, tree harvesters need to develop their skills to cope 
with the changes.  For this, a forest workers’ training institute, if it is established, can help to 
develop their skills. 

Policy and Tree Harvesting Laws: At present Forest Act (2017)1 exists. The Act has not covered 
tree harvesting practices. There is a forest product collection and sales and distribution manual 
developed by Department of Forests, which has covered few codes of harvesting. Therefore, the 
first step is that the government should recognise tree harvesting as one of main factors in forest 
management practices. Besides, a clear policy and accordingly an Act is required to encourage 
the continued production of forest products in compliance with standards norms and Code of 
Forest Harvesting Practices (compatible with the international standards). 

Safety and Occupational Health: Forestry operations in many parts of the world experience 
high injury rates of workers when compared to other industries. Within the timber-harvesting 
occupation, serious injuries and fatalities are by far the most common in timber felling. The 
problem is not new; indeed, it has been recognised as serious for a long time, and has received 
considerable attention. Thus, the situation is improving in other countries, but in case of Nepal, 
it has got less priority.  Labour Act could be a matter of discussion to support for safety and 
occupation health improvements, but labour working in industries and in tree harvesting sector 
is two different things. Labour in tree harvesting needs more attention. In this regard, since skill 
based training and proper planning reduces accidents and occupational hazards, regular training 
and orientation to the workers is also equally important. Besides, wearing safety gears should 
be made mandatory.   

Research and Development: Regular research and studies, particularly operation research 
and studies, are recommended to be carried out to know the status, issues and challenges, and 
way forwards. Having such research and studies helps to develop tools and techniques and 
ultimately it increases productivity.  It is also needed to make decision while transforming from 
one technology to another. This part is lacking in Nepal and it should therefore be given priority. 
Department of Forest Research and Survey already exists and it can play vital role.   

Political Commitment: Usually, it has seen that political parties influence workers to make 
them affiliated to their respective parties and promote their political will. Consequently, this 
creates less work and more politics. This has to be stopped totally.  Rather, political leaders 
should play active role for the welfare of the workers who work in the harvesting jobs by 
forming policies and laws. 

1  Forest Act (1993) is in the process of revision in accordance with the constitution (2015)
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Public-Private Partnership: The government alone is not enough to deal the challenges and 
issues. Equal role of civil society organisations and private sector should be considered. Under 
this approach, the government formulates and executes policies and laws, whereas civil society 
supports in developing technologies and skills of workers and the private sector invests and 
markets the tree products. For this, however, a strong coordination, collaboration and partnership 
is required among them. 

Planning, Monitoring and Supervision: Before carrying our harvesting operations, a harvesting 
plan is must. The plan can be a short-term or long term. The plan can also be and operation, 
tactic, and strategic plan.  If there is plan, it saves cost and time and increases productivity. The 
plan covers tree felling and its direction, used of tools and technologies, transportation, and 
safety and occupations health related matters. 

Monitoring and supervision, which needs to be integrated tree harvesting practices, are 
undertaken to ensure that tree harvesting proceeds in according to the terms and conditions, 
to see appropriate tools and technologies are being used to avoid damages, to ensure that 
environmentally and socially sensitive areas are excluded from harvesting, and to ensure 
that safety measures are taken care. This part is totally ignored in Nepal. Without active 
supervision and monitoring, productivity might go down. For example: untrained fellers who 
are not able to apply directional felling threaten significantly the minimising environmental 
impacts. It is therefore highly recommended to develop a monitoring mechanism and monitor 
regularly. Besides this also generates lessons that can be used for further improvement of skills, 
technologies, and tree harvesting procedures.  
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(Experiences of Association of Collaborative Forest 
Users Nepal (ACOFUN) in Policy Advocacy:  

“Story of Success”) 

;fem]bf/L jg Joj:yfkgsf] nflu ;fem]bf/L jg  
pkef]Qmf dxf;+3sf] gLltut k}/jL M ;kmntfsf] syf

/fw]Zofd lzjfs]6L, ef]nf e§/fO{*, /fd k|;fb rf}w/L, / 7Ss/ ljqmd zfxL 

Abstract
Association of Collaborative Forest Users Nepal (ACOFUN) is an umbrella 
organization of Collaborative Forest Management (CFM) groups of terai. From the 
very beginning of ACOFUN’s establishment, it has faced number of challenges. There 
were very strong resistances over CFM during that time. CFM was initiated without 
any legal basis so that there was not acceptance by the other stakeholders but the local 
community and the distant users were very positive and supportive to CFM.

During last fifteen years, CFM program is implemented without strong legal provisions 
so that time and again it has faced threats and challenges. In this paper, we will explore 
the cases and the ACOFUN’ss advocacy attempts to overcome from that difficulties. 
This paper will focus on the issues and interventions done by the ACOFUN.

We will mainly focus on the establishment of CFM, establishment of ACOFUN, 
CFM dissolved by Ministry of Forest and Soil Conservation (MFSC), withdrawn the 
decision of MFSC, CFM management in Kailali, CFM directives amendments, Forest 
act amendments etc. will be highlighted.

This paper will be developed in Nepali language so that community members and 
stakeholders will be able to learn the realities. 

*Corresponding author:  bhola_bhattarai@hotmail.com
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!= k[i7e"ld 

b]zsf] ;fdflhs–ef}uf]lns ljljwtf, jg Joj:yfkgdf b]lvPsf hl6ntf, ;dosf] cfjZostf 
h:tf kl/l:yltn] hGdfPsf] Ps ;d;fdlos jg Joj:yfkg k4ltsf] ?kdf ;fem]bf/L jgsf] 
cjwf/0ffnfO{ a'lemG5 . ;dfj]zL / ;xeflutfTds jg Joj:yfkg k|0ffnLsf] ;Gbe{df t/fO{ tyf 
dw];df of] ;fem]bf/L jg pkef]Qmfx?sf] Ps dxTjk"0f{ ;+:yfsf] ?kdf ljsf; ePsf]  5 . t/fO{ 
tyf leqL dw];df cjl:yt pTkfbgzLn rSnf jgsf] Joj:yfkgsf] nflu of] cjwf/0ff z'? 
ePsf] xf] . ;dfj]zLs/0fsf] cfwf/df jgsf] ;+/If0f, j}1flgs jg Joj:yfkg, nfef+z ljt/0fdf 
;xeflutfTds tyf Gofof]lrt ljt/0f k|lqmofnfO{ cl3 j9fpb} ;fem]bf/L jg Joj:yfkg ;d"x tyf 
;ldltx?df cfTdjn / :j–lge{/tf clej[l4 ub}{ Ps ;+ul7t ;+:yfsf] ?kdf ;/sf/nfO{ lbuf] jg 
Joj:yfkg gLlt lgdf{0f tyf To;sf] k|efjsf/L sfof{Gjogdf ;xof]u k'¥ofpg] d'Vo nIosf ;fy 
o; cjwf/0ffsf] ljsf; ePsf] xf] .

g]kfnn] emG8} ljut tLg bzs eGbf nfdf] ;dob]lv ;xeflutfTds jg Joj:yfkg k|0ffnLsf] 
;kmn cEof; ub{} cfO/x]sf] 5 . o;} cg'?k d'n'ssf] e"–/fhgLlts, :yfgLo Pjd\ ;fdflhs cfly{s 
kl/j]znfO{ b[li6ut ub{} ljleGg ;xeflutfTds df]8]nx?sf] k|of]u, To;sf] ljsf; Pjd\ lj:tf/ ub{} 
hfg] l;nl;nfdf g]kfn ;/sf/sf] jg gLlt, @)%& tyf jg lgodfjnL, @)%! sf] lgod ^& df 
lglb{i6 clwsf/nfO{ ;d]t cfwf/ jgfO{ cfly{s jif{ @)%(÷)^) b]lv g]kfn ;/sf/n] t/fO{ tyf 
leqL dw];df ;fem]bf/L jg Joj:yfkg sfo{qmd nfu" ub{} cfPsf] b]lvG5 .

g]kfn ;/sf/n] lj=;+= @)^) ;fndf …jgsf] ;fem]bf/L Joj:yfkg lbUbz{gÚ NofO{ t/fO{ tyf leqL 
dw];sf] ;/sf/åf/f Jojl:yt pTkfbgzLn jgsf] k|efjsf/L ;fem]bf/L Joj:yfkgnfO{ lbzf lgb{]z 
ub{} jg Joj:yfkgdf ;/f]sf/jfnfx?sf] ;xeflutfnfO{ ;'lglZrttf k|bfg ub{} hfg] k|of; cl3 
j9fPsf] xf] . k|:t't lbUbz{gsf cfwf/df k|yd r/0fdf dWo t/fO{sf lhNnf af/f, k;f{ / /f}tx6sf 
qmdzM ;xhgfy, ;a}of / /+uk'/df ;fem]bf/L jg Joj:yfkg of]hgf k/LIf0fsf] ?kdf sfof{Gjog 
ub{} To;jf6 k|fKt l;sfO{ / ;kmntfsf cfwf/df ;fem]bf/L jg Joj:yfkg k|0ffnLnfO{ cGo lhNnf / 
If]qx?df ;d]t lj:tf/ ub{} hfg] nIo lnPsf] lyof] . ;f]xL k|of]usf] ;kmntfsf] sf/0f cfh ljleGg 
lhNnfdf ;fem]bf/L jg ;sf/fTds ?kdf cl3 al9/x]sf] 5 (ACOFUN, 2013) .

o; kl/k|]Iodf :d/0fLo Pj+ ;j{ljlbt tYo s] 5 eg] ;fem]bf/L jg Joj:yfkg k|0ffnLsf] k/LIf0f 
k|of]usf] P]ltxfl;s 38Ldf o;n] Joxf]g'{ k/]sf lttf cg'e"lt / r'gf}tLk"0f{ sfnv08x?nfO{ sbflk 
e'Ng ;lsb}g . o; ;Gbe{df lhNnf jg ;dGjo ;ldltsf] :yfkgf / ;+rfng lgb{]lzsf, @)^@ 
hf/L ePkl5 ;fem]bf/L jg Joj:yfkg k|0ffnLsf] a9\bf] k|efj / cfsif{0fnfO{ lg:t]h kfg{] / o;sf] 
;kmn k/LIf0fnfO{ lakmn jgfpg] p2]Zon] sltko ;fem]bf/L jg;+u c;xdt /x]sf tTjx?n] jgsf] 

;fem]bf/L Joj:yfkg lbUbz{g, @)^) / lgb{]lzsf, @)^@ nfO{ vf/]h u/fpg] p2]Zon] tTsfnLg jg 
tyf e"–;+/If0f dGqL / jg ;lrjnfO{ bjfjd"ns ?kdf vf/]hLsf] lj1KtL hf/L ug{ nufOof] . h'g 
36gf ;fem]bf/L jg Joj:yfkg k4ltsf kIfw/x?sf] hLjgsfndf Ps clj:d/0fLo 36gfsf] ?kdf 
/lx/x]sf] 5 . o; qmddf pQm c:jefljs 9+ujf6 pTkGg k|lts"n kl/l:yltsf] lg/fs/0fsf] nfuL 
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@)^# cfiff9 !@ ut] af/f, k;f{ / /f}tx6sf ;fem]bf/L jgsf] k|ltlglw tyf z'elrGtsx?sf] af/fsf] 
l;d/fdf Ps e]nf ;DkGg eof] . pQm vf/]hLnfO{ k'gj{xfnL u/fpg tTsfn ;+3if{sf] sfo{qmd 
cl3 ;fb{} pQm e]nfn] xnvf]l/of ;fem]bf/L jg Joj:yfkg ;ldltsf cWoIf /fw]Zofd lzjfsf]6Lsf] 
;+of]hsTjdf !% ;b:oLo ;+3if{ ;ldlt u7g u¥of] . 

o; k|sf/ ;fem]bf/L cleofg / cfGbf]ngnfO{ ;+:yfut ?kdf cl3 j9fpg @)^# cfiff9 !$ ut] 
lhNnf jg sfof{no k;f{sf] ;efxndf @$ hgfsf] ;xefuLtfdf ;fem]bf/L jg pkef]Qmf dxf;+3 
g]kfnsf] s]lGb|o tby{ ;ldltsf] k|f?k v8f ul/of] kl5 o;}nfO{ dxf;+3sf] ?kdf :yflkt ul/of] .

o;/L ;+3if{ ;ldltsf] u7g / dxf;+3sf] ;+:yfut k|f?ksf] ljsf;;+u} ;+3if{sf ljleGg sfo{qmdx? 
cl3 ;fb{} vf/]hL lkmtf{ bjfj cleofgnfO{ ;zQm?kdf cl3 j9fOof] . !% lbg] clN6d]6d ;lxt jg 
tyf e"–;+/If0f dGqfno, k|wfgdGqL tyf dlGqkl/ifbsf]] sfof{no, ;efd'v, ;+;b ;lrjfno ;+;bLo 
bnsf sfof{nox? /fhg}lts bnsf sfof{nox?Dff k|ToIf Pjd\ ;DjlGwt lhNnf k|zf;g sfof{no 
dfkm{t 1fkg kq k7fOof] . ;+3if{sf sfo{qmd :j?k ljleGg lhNnfdf ¥ofnL, ;ef, lhNnf jg 
sfof{no 3]/fp / tfnfjGbL ug{] h:tf sfo{ ;DkGg ul/P . o; cleofgdf k|:tfljt ;fem]bf/L If]q 
;Kt/L b]lv  s~rgk'/ ;Ddsf pkef]Qmfx?jf6 P]sa4tf hfx]/ eof] . vf/]hL lkmtf{ cfGbf]ngnfO{ 
pTsif{df k'¥ofpg] qmddf emGb} b'O{ xKtf;Dd nuftf/ jg tyf e"–;+/If0f dGqfnosf dGqL Pjd\ 
;lrjsf] sfo{sIf 3]/fp u/L lgoldt sfdsfhdf cj/f]w k'¥ofpg] sfo{ eof] . o;af6 ;~rf/ 
hut / ljleGg ;/f]sf/jfnfsf] u+eL/ Wofgfsif{0f x'g k'Uof] . cGttM @)^# cfiff9 #) df pQm 
lg0f{o lkmtf{ eof] . o; cleofgdf tTsfnLg ;ef;b km/d'Nnfxf d+;'/, Clifs]z uf}td, pdfsfGt 
rf}w/L, cho rf}/l;of, cho l4j]bL, 8f= j+lzw/ ld>, bfg j= rf}w/L, /fh]Gb| dxtf], Åboz lqkf7L 
Pjd\ /fli6«o jg ;Dkbf pkef]Qmf ;+3, g]kfn /]~h/ ;+3, g]kfn jg k|fljlws ;+3, l;FrfO pkef]Qmf 
dxf;+3 h:tf ljleGg ;+3 ;+:yf tyf z'e]R5's ;xof]uLx?Jff6 cd"No of]ubfg ePsf] lyof] . 

;fem]bf/L jg ljleGg cf/f]x / cj/f]xsf] aLrjf6 cg]sf+} ;+3if{k"0f{ r'gf}tLsf 38Lx? Kff/ ub{} 
;xeflutfTds jg Joj:yfkg k|0ffnLsf] Ps gofF cfofdsf] ;+jfxssf] ?kdf b]zsf] cfjZostf / 
dfun] hGdfPsf] / :yflkt u/]sf] ;+:yf xf] . o;sf] kl/sNkgf ;fem]bf/L k|0ffnLsf] hLjgd/0fo'Qm 
sl7g Pjd\ ljifd kl/l:yltsf] aLrjf6 x'g k'usf] P]ltxfl;s k[i7e"ld xfdL s;}sf] ;fd' l5Kg 
;Sb}g . k|fs[lts ;|f]t dfly hgtfsf] clwsf/ / kx'Fr :yflkt u/fpFb} To;sf] lbuf] Pjd\ j}1flgs 
Joj:yfkgsf] nflu o; dxf;+3n] cfˆgf] :yfkgf b]lvg} h'emf? / lhDd]jf/ 9+ujf6 xfn;Dd klg 
cg]s k|lts"ntfx?nfO{ ;fdgf ub{} cl3 al9/x]sf] 5 .

@= ;fem]bf/L jgsf] kl/ro

t/fO{, r'/] tyf leqL dw];df /x]sf] 3gf jg If]qsf] Joj:yfkgsf] nflu g]kfn ;/sf/n] jg gLlt, 
;g\ @))) df Joj:yf u/L ;fem]bf/L jgsf] lgb{]lzsf, @)^* cg';f/ ;+rflnt jg Joj:yfkg 
k4lt g} ;fe]mbf/L jg  xf] . vf; u/L t/fO{ dw];df /x]sf nfvf} jgdf cfl>t ;d'bfosf] jg 
;|f]t dflysf] kx'Fr / lgoGq0f j9fpg, blIf0fL ;Ldfjlt{ If]q;Dd /x]sf dw];jf;L hg;d'bfosf] 
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jg clwsf/sf] ;'/Iff ug{ Pj+ jgsf] Joj:yfkgdf :yfgLo ;d'bfo, :yfgLo ;/sf/ / jg dGqfno 
jLrsf] ;fem]bf/Ltf j9fpg] p2]Zo ;lxt ;fem]bf/L jgsf] cjwf/0ff z'? ul/Psf] xf] (Carter & 
Gronov, 2005) . dWo t/fO{sf af/f, k;f{ / /f}tx6 lhNnfjf6 ;'? ePsf] ;fem]bf/L jgsf] cEof; 
xfn df]/Ë, ;'g;/L, wg'iff, dxf]Q/L, ;nf{xL, gjnk/f;L, slknj:t', ?kGb]xL, s}nfnL nufotsf 
lhNnfdf ;kmntfk"j{s ;+rfngdf /x]sf]  5 .

#= ;fem]bf/L jgsf] jt{dfg cj:yf  

xfn;Dd g]kfnsf !! j6f lhNnfdf @% j6f ;d"x u7g eO{ g]kfn ;/sf/jf6 :jLs[t …;fem]bf/L 
jg Joj:yfkg of]hgfÚ cg';f/ jgsf] Joj:yfkgf sfo{ ub{} cfPsf 5g\ . sl/j %) nfv hg;+Vof  
;d"xdf cfj4 ePsf 5g\ eg] oL ;d"xx?sf] dfWodjf6 jg k}bfjf/ k|fKt ug{ ;d]t yfn]sf 5g\ .

$= ;fem]bf/L jgsf] ;'zf;g  

tLgj6f ;fem]bf/ jLrsf] ;xsfo{df ;+rflnt o; cjwf/0ffdf :yfgLo ;d'bfosf] e"ldsf k|efjsf/L 
b]lvg yfn]sf]   5 . ;d"x u7g k|lqmof, k|ltlglw 5gf}6 b]lv jg Joj:yfkg / nfef+z jfF8kmfF8df 
;d]t ;d'bfosf] ;lqmotf j9\b} uPsf] 5 .

%= ;fem]bf/L jgsf] cfjZostf

t/fO{jf;L hgtfsf] jg clwsf/ :yfkgfsf] nflu ;'? ul/Psf] ;fe]mbf/L jg sfo{qmdn] 8]9 bzs 

k"/f u/]sf] 5 . t/fO{ If]qdf a9\b} u/]sf] hg;+Vof j[l4, j;fO{ ;/fO{, zx/Ls/0f Pj+ ljsf;sf] gfddf 

eO{/x]sf] ;|f]tdflysf] bf]xgsf] sf/0f t/fO{sf] blIf0f If]qdf a;f]af; ug]{ cflbjf;L ;d'bfosf] 

jg clwsf/ vf]l;Psf] sf/0f jg dflysf] t/fO{jf;Lsf] kx'Fr / lgoGq0f k"g{:yfkgfsf] nflu of] 

cjwf/0ff ;'? ul/Psf] xf] . ;fy} t/fO{df /x]sf] pTkfbgzLn jgsf] pTkfbsTj j[l4 ug]{ Pj+ :yfgLo 

/ /fli6«o cy{tGqdf 6]jf k'¥ofpg] o; sfo{qmdn] nIo lnPsf] kfO{G5 . kxf8L If]qdf ;kmn ePsf] 

;fd'bflos jg  k2ltnfO{ t/fO{df nfu" ug{ ;/sf/n] jg P]g, @)$( / jg lgodfjnL,  @)%! 

cg';f/ ;fd'bflos jg pkef]Qmf ;d"x u7g u/L jg x:tfGt/0f u/] klg t/fO{sf] ef}uf]lns, 

;fdflhs÷;f:s[lts sf/0fn] ubf{ of] cjwf/0ff ck]Iffs[t ?kdf ;kmn x'g ;s]g . jgaf6 6f9f 

/x]sf pkef]Qmfn] ;fd'bflos jgaf6 kmfObf kfpg   ;s]gg . /fli6«o jgsf] pTkfbgzLn jgIf]q 

;d'bfonfO{ ;'lDkP klg ;d"xsf 6f9fjf7f dflg;sf] sdfO{ vfg] efF8f] aGof] ;fd'bflos jg . o; 

kl/j]zdf t/fO{ If]qsf] pTkfbgzLn jgsf] lbuf] Joj:yfkgsf] cfjZostfnfO{ dx;'; u/]/ ;/sf/n] 

jg Joj:yfkgsf] j}1flgs cjwf/0ff cg';f/ lhNnfut of]hgfx? lgdf{0f u¥of] t/ pQm cjwf/0ff 

sfof{Gjog x'g glbg s]lx ;/sf/L lgsfo / afXo ;/f]sf/jfnfx? NffuL k/], h;sf] sf/0f pQm jg 

Joj:yfkg of]hgfx? ylGsg k'u] .
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t/fO{jf;L ;d'bfo cfˆgf] k/Dk/fut clwsf/sf] nflu ;+3if{/t lyP . TolQg} a]nf g]kfn ;/sf/n] 
lj=;+= @)%& jg gLlt ;fj{hlgs u/L t/fO{sf] Ans jgIf]qdf ;fem]bf/L jg sfo{qmd nfu' ug]{ 
lg0f{o u¥of] (DOF, 2011) . oBlk, s]xL sf7df08f}Fdf /x]sf ;+3 ;+:yfx?n] ;/sf/sf] ;f] lg0f{osf] 
lj/f]w u/]sf] sf/0f ;fem]bf/L jgn] tLj|tf kfpg eg]   ;s]g\ . :yfgLo ;d'bfosf] dfu, /fhg}lts 
kf6L{ tyf hgk|ltlglwx?sf] bjfj Pj+ jg dGqfnosf] ;xof]udf dWo t/fO{sf cf7j6f lhNnfdf 
t/fO{ lzjflnssf nflu h}ljs ljljwtf ;+/If0f sfo{qmd nfu" eof] . pQm sfo{qmdn] jg tyf 
h}ljs ljljwtf ;+/If0fsf] ;fy} af/f, k;f{ / /f}tx6df ;fem]bf/L jgsf] k|of]ufTds cEof;sf] 
yfngL u¥of] . :yfgLo ;d'bfosf] kl/rfng, :yfgLo ;/sf/sf] ;dGjo / lhNnf jg sfof{nosf] 
;xhLs/0fsf] glthf :j?k k|of]ufTds sfo{ ;kmntf pGd'v ePkl5 of] cjwf/0ff cGo lhNnfx?df 
lj:tf/ ul/of] . æ;d:ofn] g} ;dfwfgsf] af6f] vf]H5Æ eg] em} ;fem]bf/L jg pkef]Qmf dxf;+3, 
g]kfnsf] hGd ToxL clwsf/sf] kIfdf jsfnt ug{ ;g\ @))^ df eof] . hlta]nf g]kfn ;/sf/ jg 
tyf e"–;+/If0f dGqfnonfO{ ;fem]bf/L jg cjwf/0ff vf/]h u/fpg afWo kfl/Psf] lyof] . To;kl5 
nuftf/ ?kdf o; dxf;+3n] ;fem]bf/L jgsf] Joj:yfkg / o;sf] nflu cfjZos gLltut k}/jLsf] 
nflu cfjZos k}/jL ub}{ cfPsf] 5 . ;fem]bf/L jg vf/]hL, ;fem]bf/L jg lgb]{lzsf lgdf{0f, jg P]g, 
@)$( sf] bf]>f] ;+zf]wg, jg If]qsf] nf]stfGqLs/0fsf] nflu sfo{bnsf] l;kmfl/; tof/L, j}1flgs 
jgsf] sfo{ljlw, @)&!, /]8 /0fgLlt, hnjfo' kl/jt{g;+u ;DalGwt gLltut ;jfndf lgoldt 
k}/jL ub}{ of] dxf;+3 cufl8 a9]sf] 5 . ;fem]bf/L jgsf] cawf/0ff cfh !! j6f lhNnfdf /x]sf] @% 
j6f Ans jgIf]qdf nfu" ul/Psf] 5  . t/fO{df ;kmn o; sfo{qmdnfO{ lj:tf/} lxdfnL tyf kxf8L 
If]qdf klg nfu" ug{ ;lsg] ;Defjgf a9]sf] 5 . 

:yfgLo :t/df ;kmn aGb} uPsf] o; cjwf/0ffn] bzsf} b]lv jg k}bfjf/af6 jlGrt ;d'bfon] 
lgz'Ns tyf Go"gtd z'Nsdf sf7÷bfp/f k|fKt ug{ yfn]sf 5g\ . /fli6«o jgsf] ?kdf /x]sf] 
;fem]bf/L jgsf] dfq} geP/ lghL tyf ;fj{hlgs hldgdf j[Iff/f]k0f u/L xl/ofnL a9fOPsf] 5 . 
xfn j}1flgs jgsf] gfddf ;fem]bf/L jgIf]qdf jg Joj:yfkgsf] ;kmn cEof; cufl8 a9fO{Psf] 
5 . jg gLlt, @)&! / jg P]g, @)$( sf] bf]>f] ;+zf]wg u/L ;fem]bf/L jgnfO{ sfg'gL clwsf/ 
k|bfg ul/Psf] 5 . o; kl/j]zdf xfdLn] ;fem]bf/L jgsf] Joj:yfkgdf dxf;+3n] v]n]sf] k}/jL 
e"ldsf / cjnDjg ul/Psf] /0fgLlt af/] o; n]vdf phfu/ ug]{ k|oTg u/]sf 5f}+ .

^= ;d:of

;fem]bf/L jg sfo{qmd nfu" ePsf] sl/a !^ jif{kl5 o;n] sfg'gL dfGotf k|fKt u/]sf] 5 . oBlk, 
o;sf] sfof{Gjog x'g eg] cem} afFsL 5 . jg lgodfjnL, @)%! sf] ;+zf]wg / ;fem]bf/L jg 
lgb]{lzsf÷sfo{ljlw lgdf{0f geP ;Dd P]gsf] k|fjwfg sfof{Gjog x'g ;Sb}g . ;fem]bf/L jg leqsf] 
jg Joj:yfkg k|0ffnL, ;d"x leqsf] ;'zf;g, ;dGjo / g]6jls{Ë, ;fem]bf/x? aLrsf] ;fem]bf/Ltf–
clwsf/ / lhDd]jf/L afF8kmfF8 h:tf ;jfnx? cem} afFsL g} 5g\ . o; kl/j]zdf dxf;+3n] v]Ng'kg]{ 
k}/jLsf] e"ldsf cem alnof] / e/kbf]{ agfpg cfjZos 5 . ljutdf cjnDag ul/Psf k}/jL 
/0fgLltdf cfjZos k'g/fjnf]sg, ;+:yfut ;zlQms/0f, k|efjdf cfwfl/t k}/jL Ifdtf nufotsf 
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ljifodf dxf;+3 :jod\ / ;b:o ;d"xsf] Ifdtf / ;dGjo cfjZos 5 . dxf;+3 leq k}/jL ug{ 
;Sg] dfgjLo ;|f]tsf] ljsf; / kl/rfng cem} x'g ;ls/fv]sf] 5}g  . ;do, ;Gbe{ / ;jfn ;'xfFpbf] 
k}/jL /0fgLlt lgdf{0f / sfof{Gjog aLr k|z:t vf8n afFsL g} 5 . jg gLlt, jg P]gn] ;fem]bf/L 
jgsf]af/]df Joj:yf u/]klg o;sf] sfof{Gjog tkm{ cem Jojl:yt k}/jL sfo{df dxf;+3n] e"ldsf 
v]Ng'kg]{ b]lvG5 .

&= cWoogsf] p2]Zo

;fem]bf/L jg Joj:yfkg ;DaGwL gLlt tyf sfg'g lgdf{0fdf dxf;+3n] v]n]sf] e"ldsfsf]] n]vfhf]vf 
ug]{ o; cWoogsf] p2]Zo /x]sf] 5 .

&=! cWoogsf] nflu k|Zgx?

o; cWoog lgDg k|Zgx?df cfwfl/t eO{ ul/Psf] 5 M–

s_ ;fem]bf/L jgsf] gLltut k}/jLdf dxf;+3n] s]–s:tf ;jfnx?df k}/jL u¥of] <

v_ k}/jLsf] /0fgLltx? s] lyof] < / s] ;kmntf k|fKt eof] <

&=@ cWoogsf] ljlw

of] cWoog k"0f{?kdf u'0ffTds ljlwdf cfwfl/t 5 . u'0ffTds ljlw leq klg 36gf cWoognfO{ o; 
cWoogsf] k|d'v ljlwsf] ?kdf k|of]u ul/Psf] 5 . ck|sflzt clen]vx?, dxf;+3df ;+u|x ul/Psf 
kq, klqsf, clen]v, k|]; lj1lKt, dfOGo'6x? cflbnfO{ o; n]vsf] cfwf/sf] ?kdf lnPsf 5f} eg] 
s]xL ;jfnx?df :ynut cWoognfO{ klg k|of]u u/]sf 5f}+ . dxf;+3sf kbflwsf/Lx?;+usf] 5nkmn, 
s}nfnL, af/f / slknj:t' lhNnfsf ;fem]bf/L jgsf] lkmN8 cjnf]sg klg o; cWoogsf] ljlwsf] 
?kdf /x]sf 5g\ . o; afx]s n]vsx?sf] k|ToIf ;+nUgtf, cg'ej / l;sfO{nfO{ klg cWoogdf 
phfu/ ul/Psf] 5 .

*= lgisif{÷5nkmn

o; cWoogdf k|fKt lgisif{ / ;f] pk/sf] lj:t[lts/0fnfO{ lgDg cg';f/ k|:t't ul/Psf] 5 M–

*=! r'gf}ltaf6 l;Sg] cj;/

;fem]bf/L jgsf] cjwf/0ff z'? x'g] ljlQs} sf7df08f}+df cfwfl/t ;+3–;+:yfsf] lj/f]wsf] sf/0f of] 
sfo{qmd cufl8 a9\g ;s]g . ;fem]bf/L jgsf cu'jf sfo{stf{ eG5g\ æxfdLnfO{ hGdg' cl3 g} dfg]{ 
k|of; eof] . hlGdPkl5 klg lgoldt ?kdf k|xf/ eO{/x]sf] 5 . ;xof]uL xftx?nfO{ klg /f]lslbP .Æ 
;fem]bf/L jg sfo{qmdsf] cjwf/0ff nfu' x'g gkfpb} s]xL JoQmL / u}/ ;/sf/L ;+3–;+:yf of] 
cjwf/0ff cufl8 j9\g glbg] /0fgLltdf nfu] . o; qmdn] ubf{ g} t/fO{af;L ;d'bfo ;+ul7t aGg] 
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/ r'gf}tLsf] ;fdgf ug{ cl3 a9] . o; cWoogsf Ps ;xefuLn] cufl8 eg] ælj/f]w gePsf] eP 
;fem]bf/L jg t/fO{df km:6fpg g} ;Sb}gYof] .Æ ;fem]bf/L jg pkef]Qmf dxf;+3sf kbflwsf/Lx?sf] 
/fo 5  ær'gf}tL;Fu} of] dxf;+3 hlGdof], x'ls{of] / l;Sb} cuffl8 a9b}5 . pgLx? cufl8 eG5g\ 
æxfdLnfO{ ;xof]u ug]{ kl/of]hgfnfO{ g]kfndf sfd ug{af6 /f]Sg] sfd eof] .Æ t/klg bft[;+:yfsf] 
k};fdf rNg] ;+3–;+:yf h:tf] ;jfn ljxLg eP/ xfdL rn]sf 5}gf} . xfdL xfd|f] ;|f]t / Ifdtfdf 
g} k}/jL ub}{ 5f}+ .Æ jg Joj:yfkgsf] ;jfndf klg ;fem]bf/L jgn] cfˆg} k/Dk/fut tf}/tl/sfsf] 
;fydf g]kfn ;/sf/sf] sfo{qmd;+u dfq} ;xsfo{ ub}{ cfPsf] 5 .Æ ltg} r'gf}tLsf] sf/0f ;fem]bf/L 
jg sfo{qmdn] cfˆgf] p2]Zodf /x]/ lj:tf/} cufl8 a9]sf] kfO{G5 . jg Joj:yfkg sfo{df g;{/L 
Joj:yfkg, j[Iff/f]k0f, jg s6fgL, sf7÷bfp/f lgsfNg], h}ljs ljljwtfsf] ;+/If0f ug]{ h:tf 
lqmofsnfk ;fem]bf/L jgdf ;+rfng ul/b}cfPsf] 5 .

*=@ jg Joj:yfkg cjwf/0ff nfu' ug{'k"j{ Jofks k/fdz{ cfjZos 

;fem]bf/L jgsf] ;d"x u7g, sfo{of]hgf lgdf{0f / To;kl5sf] sfof{Gjogsf] r/0f k'Ug' cufj} 
:yfgLo tyf lhNnf:t/df Jofks rrf{ x'g' cfjZos 5 . h;n] ub{ /fhg}lts bn, gful/s ;dfh, 
pkef]Qmf, k|x/L–k|zf;g cflbdf ;fem]bf/L jgn] ug]{ jg Joj:yfkgsf tl/sfaf/] Aofks hfgsf/L  
x'G5 . hfgsf/Lsf] cefjdf b]lvg] åGb Go"lgs/0f ug]{ of] pQd pkfo ;fem]bf/L jgdf cjnDag 
u/]sf] kfOof] . vf;u/L ;fem]bf/L jgsf tLg d'Vo ;fem]bf/ dWo]] lhNnf jg sfof{no / ;fem]bf/L 
jg pkef]Qmf ;d"xsf] ;lqmotfsf] sf/0f of] sfo{qmd k|efjsf/L jGb} uPsf] b]lvG5 . k/fdz{ 
k|s[ofdf ;fem]bf/L jgn] ;~rf/ If]qsf] kl/rfng / ;/f]sf/jfnf jLr ug]{ 5nkmn / j8f:t/ 
b]lv ug]{ e]nf tyf hgr]tgfd"ns sfo{qmdsf] sf/0f jg Joj:yfkg sfo{ ;xh?kdf x'g ;s]sf] 
kfOof] . 

;fem]bf/L jgdf j}1flgs jg Joj:yfkg

Jfgsf] lbuf] Joj:yfkgsf] nflu ;fem]bf/L jgdf z'? ul/Psf] j}1flgs jg Joj:yfkgsf] cjwf/0ff xfn 
cfP/ ;kmn ;fljt ePsf] 5 . k;f{ lhNnfsf] ;j}of ;fem]bf/L jgdf z'? ul/Psf] ;f] cjwf/0ff k;f{df 
;kmn x'g g;s] klg slknj:t'sf] ltnf}/fsf]6 ;fem]bf/L jgdf ;kmn sfo{Gjog x'g ;Sof] . xfn cfP/ 
slknj:t', ?kGb]xL, df]/Ë, gjnk/f;L / s}nfnLsf] ;fem]bf/L jg If]qdf of] sfo{qmd nfu" ul/Psf] 5 .

lhNnf jg sfof{nosf] k|fljlwssf] ;xof]u P+j :yfgLo ;d'bfosf] ;dGjodf ;fem]bf/L jgdf z'? ePsf] 
o; cjwf/0ffsf] lgs} g} lj/f]w ePsf] lyof] . ;/f]sf/jfnf lgsfox?sf] ;xof]u / ;dGjosf] sf/0f 
lj/f]wsf cfjfhx? Dflng x'b} uPsf 5g\ . cfhsn t/fO{ / kxf8sf ;fd'bflos jgdf ;d]t j}1flgs 
jgsf] cjwf/0ff lj:tf/ ePsf] 5 . 

;fem]bf/L jgdf nfu' ul/Psf] j}1flgs jg Joj:yfkg sfo{qmdsf] z'?df hlt lj/f]w ePklg xfn 
Tof] cfjfh sdhf]/ aGb} uPsf] 5 . o;sf] d'Vo sf/0f eg]sf] g} :yfgLo :t/df / ;/f]sf/jfnf jLr 
ul/Psf] hfgsf/L k|jfx / pgLx?;Fu ul/Psf] k/fdz{ xf] . ltnf}/fsf]6 ;fem]bf/L jgsf k|ltlglw 
eG5g æ;"rgfdf kx'Fr / k|lqmofdf ;fd]n x'g] jftfj/0f ;fem]bf/L jgn] v'Nnf u/]sf] sf/0f of] 
sfo{qmd ;kmntftkm{ pGd'v ePsf] xf] .
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*=# gLlt lgdf{tfdf cGof}ntf 

;fem]bf/L jgsf] Joj:yfkgsf] ;kmntfsf] nflu gLlt lgdf{tfsf] e"ldsf dxTjk"0f{ b]lvof] . lglt 
lgdf{tf k|i6 ePsf] ;Gbe{df ;fem]bf/L jgdf x'g] gLltut cGof}ntf ;xh 9+un] ;dfwfg x'g] b]lvof] 
eg] gLlt lgdf{tfdf :ki6tf gePsf] v08df ;fem]bf/L jgsf] Joj:yfkgdf cj/f]w tyf /f]sfj6 x'g] 
u/]sf] kfO{of] . lj=;+= @)^# ;fndf ;fem]bf/L jgnfO{ vf/]h ug{ vf]lhof] . To; ;dodf !! hgf 
;f+;bx?n] ;fem]bf/L jgsf] dd{nfO{ cfTd;ft u/L tTsfnLg jg dGqLnfO{ bjfj lbPsf] sf/0fn] 
g} ;fem]bf/L jgn] lg/Gt/tf kfPsf] lyof] . oBlk k'gM @)&@ ;fndf ;+;bsf] jftfj/0f ;ldltsf 
;f+;bx?n] s}nfnLsf] afx|jg ;fem]bf/L jgdf ePsf] jg Joj:yfkgsf] :ynut cWoogaf6 
kmls{Pkl5 jg Joj:yfkg sfo{ /f]lsof] . o; jLrdf dxf;+3 tyf cGo ;+3–;+:yf / JolQm Pj+ 
:jo+ tTsfnLg jgdGqLn] jftfj/0f ;ldltnfO{ …jg Joj:yfkgsf] cfjZostf, jg Joj:yfkg 
k|0ffnL, tl/sfÚ cflbaf/] a'emfpg' eP kZrft\ ;ldltn] u/]sf] lg0f{o km's'jf ePsf] pbfx/0fx? 
5g\ . oL 36gfx?n] s] b]vfpF5g\ eg] gLlt lgdf{tfx?df ;fem]bf/L jgsf] cjwf/0ff, j}1flgs÷lbuf] 
jg Joj:yfkg nufotsf ;jfndf plrt ;"rgf ;do–;dodf lbg], cjnf]sg e|d0f u/fpg] / 
lgoldt 5nkmn / e]63f6 u/]df jg Joj:yfkg k|lqmofdf b]lvg] gLltut cj/f]w gx'g] jf ;xh 
9+un] ;dfwfg ug{ ;lsg] b]lvG5 . o;}u/L csf]{ 36gf af/f lhNnfdf ePsf] lyof] . af/f lhNnfsf] 
u9LdfO{ ;fem]bf/L jgdf k|:tfj ul/Psf] %)) x]S6/ jgIf]q ;/sf/n] lgs'~h lj:tf/ u/L lgs'~hdf 
;dfj]; u/]sf] lyof] . ;f] ;jfndf klg dxf;+3sf] k}/jLsf] kmn:j?k tTsfn} %)) x]S6/ jgIf]q 
u9LdfO{ ;fem]bf/L jgnfO{ lkmtf{ ePsf] lyof] . oL 36gfx?df tTsfnLg jg tyf e"–;+/If0f dGqLsf] 
pQ/bfoL e"ldsf, :yfgLo ;d'bfosf] P]Soj4tf, jg k|zf;gsf] ;xof]u, ;/f]sf/jfnf ;+3–;+:yfsf] 
;xhLs/0fn] k|efjsf/L e"ldsf v]n]sf] kfOG5 . 

*=$ gLlt lgdf{0f sfo{bndf dxf;+3sf] k|ltlglwTj / e"ldsf 

dxf;+3nfO{ gLlt lgdf{0fsf] ljleGg sfo{bndf ;dfj]z ubf{ dxf;+3sf] kIfdf jsfnt / nljË ug{ 
;lhnf] ePsf] kfO{of] . tTsfnLg jg dGqLx?n] jgIf]qsf] nf]stfGqLs/0fsf] nflu ;'emfj sfo{bn 
/ jg gLlt, @)&! th{'df sfo{bndf dxf;+3nfO{ ;b:osf] ?kdf dgf]gog ug{'ePsf] lyof] . oL 
b'j} sfo{bnx?n] t/fO{sf] jg Joj:yfkgsf] nflu ;fem]bf/L jgnfO{ d"n k|jfxdf Nofpg dxTjk"0f{ 
e"ldsf v]n]sf] kfOG5 . klxnf] sfo{bnn] ljleGg ;/f]sf/jfnf aLr ;fem]bf/L jgnfO{ lrgfpg / 
t/fO{sf] Ans jg If]qdf ;fem]bf/L jgsf] lglj{sNk Joj:yfsf] nflu k}/jL u/]sf] kfOG5 eg] jg 
lglt, @)&! n] ;fem]bf/L jgnfO{ gLltut dfGotf lbg] / ;/sf/sf] d'Vo sfo{qmdsf] ?kdf :jLsfg{ 
d2t k'¥ofPsf] 5 . oL b'j} 36gfaf6 s] lgisif{ lgsfNg ;lsG5 eg] dxf;+3sf] k|ltlglwTjdf 
ag]sf gLlt tyf sfg'gnfO{ pkef]Qmf ;d"xn] cfTd;ft ug{ ;xh x'g] b]lvG5 . csf]{tkm{ x]g]{ xf] eg] 
;/sf/n] ljgf k/fdz{ / Psnf}6L 9+uaf6 lgdf{0f u/]sf P]g tyf lgb]{lzsfdf b]lvg] q"6Lsf] sf/0f 
pkef]Qmf ;d"xx?n] b'Mv Joxf]g{ kg]{ cj:yf /xg] ub{5 .  jg P]g, @)$( sf] bf]>f] ;+zf]wg sf] 
nflu dxf;+3n] w]/} g} u[xsfo{ u/L d:of}bf P]g jg DfGqfnodf k]z ul/Psf] lyof] / kl5Nnf] ;dodf 
of] P]g ;+zf]wg ePsf] 5 . ;+zf]lwt P]gn] ;fem]bf/L jgnfO{ sfg'gL klxrfg lbPsf] ePtfklg cem} 
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sltko ;jfndf P]g pbf/ aGg g;s]sf] u'gf;f] pkef]Qmf ;d"xx?n] u/]sf 5g\ . jg Joj:yfkg 
dfly ;d'bfosf] clwsf/, nfef+z afF8kmfF8 h:tf ;jfnx?dfdf cem} k|Zgx? afFsL /x]sf 5g\ .

*=% ;dGjo, ;xsfo{ / nf]stflGqs cEof;

kxf8L If]qdf ;fd'bflos jg pkef]Qmf ;d"xn] jg Joj:yfkgdf pknJwL xfl;n u/]klg t/fO{, 
r'/] tyf dw];df o; ljifodf hgrf;f] a9g ;s]s]f 5}g . t/fO{ / dw];df jgdflysf] cltqmd0f 
cem} sfod} 5 . lj=;+= @)%& ;fndf ;/sf/n] jgfPsf] æjg gLltÆ sf] clwgdf /xL t/fO{ dw];df 
/x]sf] jg Joj:yfkg ug{ z'? ePsf] ;fem]bf/L jgsf] cEof;n] Ps bzs a9L ;do kf/ u/]sf] 5 . 
o;aLrdf ;fem]bf/L jg sfo{qmdn] y'k|} ;sf/fTds pknlAw xfl;n u/]sf] 5 . sltko Jojxfl/s 
/ gLltut ;jfnx?sf] sf/0f ;fem]bf/L jg cjwf/0ffn] Jofkstf eg] kfpg ;s]sf]  5}g .

:yfgLo ;/sf/, lhNnf jg sfof{no / :yfgLo ;d'bfoaLrsf] cfk;L ;fem]bf/Ltfdf rSnf jg 
Joj:yfkg ug]{ /0fgLltnfO{ t/fO{ / leqL dw];sf rSnf tyf pTkfbgzLn jgsf] j}1flgs Joj:yfkg 
u/L /fli6«o cy{tGqdf 6]jf k'¥ofpg], :yfgLo dfunfO{ ;xh cfk"lt{ ug]{ tyf ;/f]sf/jfnf lgsfosf] 
e"ldsfnfO{ :yfg lbg] o; cjwf/0ff k|lt kl5Nnf] ;dodf t/fO{ tyf dw];df pT;fxhgs dfxf}n 
eg] l;h{gf ePsf] 5 . 

t/fO{sf !@  lhNnfsf] sl/a &! xhf/ @ ;o ** x]S6/ jg Joj:yfkg ;fem]bf/L jg Aoj:yfkg 
;d"xn] ub}{ cfPsf 5g\ . % ;o * ufFp ljsf; ;ldlt / ( j6f gu/kflnsf If]qsf s/La %) nfv 
dw];L tyf cGo ;d'bfon] ;fem]bf/L jgaf6 k|ToIf / k/f]If nfe kfPsf 5g\ . 

;fem]bf/L jgdf ufpFb]lv lhNnf tx;Dd ;fem]bf/sf] cy{k"0f{ ;+nUgtfn] o;sf] pkfb]otf a9fPsf] 
5 . ;fem]bf/L jgsf] ufpF txb]lv lgdf{0f x'g] k|ltlglwTj k|0ffnL / ;+/rgfn] t/fO{ / dw];df 
nf]stflGqs cEof;nfO{ a9fpg d2t k'¥ofPsf] 5 . k|To]s ;fem]bf/L jgsf] @÷@ aif{df x'g] lgjf{rg 
k|lqmofdf a9\b} uPsf] hg;xeflutfn] oL ;+/rgfx? jg ;+/If0fdf dfq xf]Og :yfgLo nf]stGqsf] 
cfwf/ aGg] u/]sf 5g\ . :yfgLo lgsfosf] lgjf{rg x'g g;s]sf] cj:yfdf o;nfO{ g} nf]stflGqs 
cEof; dfGg] cj:yf 5 (Bhatta, Karna & Paudel, 2010) . 

;fem]bf/L jg sfo{qmdn] ;/sf/ / ;d'bfoaLr ;xsfo{ ug]{ atfj/0f h'6fPsf] 5 . lhNnf jg 
sfof{nosf sd{rf/L / pkef]Qmfx? ;Fu;Fu} jg cltqmd0f x6fpg nfu]sf 5g\ . rf]/L t:s/L 
lgoGq0fdf pgLx?n] ;xsfo{ u/]sf 5g\ . o;n] ;/sf/ / ;d'bfojLr cfk;L ;DaGw / ljZjf; 
a9fpg of]ubfg k'u]sf] 5 . ;/sf/sf] sfdnfO{ kf/bzL{ agfpg ;xsfo{n] d2t k'¥ofPsf] 5 . jg 
Joj:yfkgsf] of]hgf dfq} xf]Og cGo sfddf klg b'O{ kIfaLr ;+o'Qm of]hgf lgdf{0f, sfof{Gjog 
/ cg'udg k2ltsf] sf/0f o; cleofgn] tLj|tf kfPsf] 5 . ;fem]bf/L jgsf] sf7 bfp/f ;+sng, 
ljqmL ljt/0f lhNnf jg sfof{no / :yfgLo ;d'bfosf] cfk;L ;xsfo{df x'G5 . g]kfnsf] jg 
k|Zff;gsf] k/Dk/fut 9/f{nfO{ ?kfGt/0f ug{ / :yfgLo ;d'bfosf] e"ldsfnfO{ a9fpg ;fem]bf/L 
jgn] d2t ;d]t  k'¥ofPsf] 5 .
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*=^ kf/blz{tfsf] cEof; 

g]kfnsf ljleGGf ;xeflutfd"ns jg Joj:yfkg k4ltdf e|i6frf/, cfly{s clgoldttf ug]{] cf/f]k 
nfUg] u/]sf] 5 . Tof] cf/f]knfO{ sd ug{ ;fem]bf/L jg lgb]{lzsfn] b'O{j6f k|d'v ;fem]bf/nfO{ sf]if 
Joj:yfkgsf] lhDd]jf/L tf]s]sf] 5 . s'g} Pp6f dfq ;fem]bf/n] cfkm" v'zL vr{ ug{ ;Sb}gg\ . ;d"xn] 
cfDbfgL u/]sf] /sd ;d]t tf]lsPsf] sfo{df vr{ ug'{kg]{ jfWofTds Joj:yf u/L cfly{s ;'zf;gsf] 
af6f]df n}hfg] k|of; u/]sf] 5 . ;|f]taf6 cnlUuPsf g]kfnLnfO{ sf7–bfp/f pknAw u/fpg] sfd 
klg agn] u5{ . ;fem]bf/L jgaf6 sf7 / bfp/f kfpg] pkef]Qmfx?n] ;fem]bf/L jgsf cjwf/0ffsf] 
sf/0f cfˆgf afa'afh]n] pkef]u u/]sf] jgdf cfˆgf] clwsf/ k'g:yf{lkt ePsf] 7fGb5g\ (Mandal 
& Bhattarai, 2014) . 

;ldltsf cfly{s ultljlwnfO{ dxfn]vf k/LIfssf] n]vf k/LIf0fn] dfq j}wtf kfpb}g . Aoj:yfkg 
;ldlt, jg ;d"x tyf k6s–k6s x'g] j}7s, e]nf, ;fwf/0f ;ef cflbdf ;fj{hlgs n]vf k/LIf0f / 
hg;'g'jfO{ ug]{ ul/G5 . olb s'g} kbflwsf/Ln] cfˆgf] lhDd]jf/L k"/f gu/] sfjf{xL ug]{ ul/G5 . o;n] 
l;:6dnfO{ k|f]T;flxt u5{ . n]vf k4lt r':t b'?:t g/fVg] ;d"xnfO{ ;fem]bf/L jgsf] csf]{ ;fem]bf/ 
lhNnf jg sfof{non] Jojl:yt ug{ cfjZos ;xhLs/0f ub{5 . h;n] ;d'bfosf] Ifdtf ljsf;df 
;d]t d2t k'U5 . ;fem]bf/L jgdf Ifdtf ljsf;, k|fljlws 1fg / ;Lksf] pkof]u, cfDbfgL / vr{sf] 
kf/bzL{ Joj:yfkgsf ;jfndf lhNnf jg sfof{no / ;d'bfoaLrsf] ;xsfo{n] ;'zf;g sfod ug{ 
d2t k'¥ofPsf] 5 . of]hgf lgdf{0f, sfof{Gjog / cg'udgdf x'g] ;xsfo{n] cfk;L ljZjf; ;d]t 
a9fPsf] 5 . 

*=& ;fem]bf/L jgdf /f]huf/L l;h{gf

t/fO{ If]qdf jgn] k|z:t /f]huf/L l;h{gf ug{ ;S5 . j}1flgs Joj:yfkg ug{ ;s] lbuf] Joj:yfkg 
k4lt cg';f/ !% s/f]8 $ nfv !@ xhf/ So'ljs lkm6 sf7 lgsfNg ;lsG5 . o;/L lgsfNg] sf7 
rfn' b//]6 d} ljqmL u/] klg #( ca{ g]kfnL ?k}of /fhZjdf hDdf x'G5 . o;jf6 cbIf, cw{bIf / 

bIf u/L *@ xhf/ dflg;n] /f]huf/L kfpF5g (Subedi, 2014) . /fHon] Psnf}6L 9+un] pkof]u ub}{ 
cfPsf] t/fO{sf] pTkfbgzLn jgnfO{ :yfgLo ;d'bfon] ;+/If0f, ;Da4{g / ;b'kof]u ug{ yfn]sf 
5g\ . of] sfo{nfO{ k|f]T;flxt ug]{ bfloTj ;/sf/sf] xf] . :yfgLotf, ljs]Gb|Ls/0f, ;d'bfosf] kx'Fr 
lgoGq0fdf j[l4 ug]{ h:tf pknlAw xfl;n u/]sf] ;fem]bf/Lsf] /0fgLltn] ljlu|Psf] atfj/0f ;kfg]{ 
sfd klg u/]sf] 5 . 

*=* ;fem]bf/L jgsf] ;Defjgf / r'gf}tL

t/fO{ dw];sf afl;Gbf ;fem]bf/L jg lj:tf/ ug'{kg]{ kIfdf 5g\ . dw];df clwsf/ ;lxtsf] 
;fem]bf/L jgsf] jsfnt pgLx?n] u/]sf 5g\ . ;fem]bf/L jgk|lt cfzf 5 . jg ;|f]t blIf0fsf vfnL, 
klt{, P]nfgL hUufdf s[lif jg lj:tf/, ;fj{hlgs jg lj:tf/ / lghL hUufdf jg lj:tf/ h:tf 
of]hgf ;d]t pgLx?n] sf]/]sf 5g\ . ufFp ufpFdf ;fem]bf/L jgsf] j8f e]nfx? ub}{ sltko ufpFdf 
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;fj{hlgs jgsf] nflu rf}/, s'nf], vf]nf lsgf/df j[Iff/f]k0f u/]sf 5g\ eg] cfˆgf] gLlh hUufdf 
;d]t j[Iff/f]k0f u/]sf 5g\ . h;sf nflu ;d'bfodf cfwfl/t ;+:yfx? lgdf{0f ePsf 5g\ . 

/fHo k'g;{+/rgf ax;sf sf/0f kxf8L / dw];L ;d'bfoaLr lju|xsf] cj:yf b]lvPklg ;fem]bf/L 
jgn] jgsf] Joj:yfkgdf pkNnf] t6Lo / tNnf] t6Lo If]qaLr ;dGjo / ;xsfo{sf] cfjZostfnfO{ 
:jLsf/]sf] 5 . r'/] ;+/If0f, kxf8 x'b} t/fO{;Dd hfg] gbL–vf]nfx?sf] Joj:yfkg / jftfj/0fLo 
;]jfsf] e'QmfgL h:tf ;jfndf ;fem]bf/L jgleq ax; z'? ePsf] 5 . ;fem]bf/L jgsf] 5nkmn, 
ax; cflbdf hnfwf/ ;+/If0f, r'/] ;+/If0f, j[Iff/f]k0f, ;dfj];L ;+u7g lgdf{0f h:tf ;jfnn] 7fpF 
kfpg] u/]sf 5g\ . 

e"–Joj:yfkg sfo{qmd, hnjfo' kl/jt{g / cg's"ng, hLljsf]kfh{g / lbuf] jg Joj:yfkg, ;fdflhs 
;b\efj / ;dfj]zLs/0f nufotsf nf]stGq k|jw{g h:tf sfddf ;fem]bf/L jg k|efjsf/L dfWod 
jg]sf] 5 . cToflws hg;+Vof ePsf] t/fO{ dw]; If]qdf PsLs[t ;|f]t Joj:yfkg sfo{df ;fem]bf/L 
jg lj:tf/ / k|j4{g ug{ ;s]df yk pknlAw xfl;n x'g ;Sb5 . t/ km/s e"–w/ftn, blIf0fL 
;LdfjtL{ If]qsf] km/s e"–/fhg}lts cj:yf, ;fdflhs ;f+:s[lts / /fhg}lts ljljwtf ePsf] 
t/fO{–dw];sf  jfl;GbfnfO{ kxf8L If]qdf ;kmn dflgPsf] ;fd'blos jgsf] tl/sf x'ax' nfb\g 
vf]Hg] ;/sf/L gLlt lgod tyf s]xL u}/;/sf/L ;+:yfx?sf] /j}ofsf] sf/0f ck]Iffs[t ;kmntf 
;fem]bf/L jgn] kfpg ;s]sf] 5}g . /fhg}lts bn, ;+3 ;+:yfx? Pj+ dw];jf;L hgtfsf] rfxgf / 
jgdf lg0ff{os ;xeflutfsf] Uof/]l06sf] nflu jt{dfg ;fem]bf/L jg lgb]{lzsf, @)^* kof{Kt 5}g\ . 
jg lgodfjnL, @)%! sf] ;+zf]wg u/L t/fO{sf] jg Joj:yfkg ug{ cfjZos 5 . ;/sf/n] sfg'gL 
Joj:yf gu/] hgtfdf g}/fZotf cfpF5 .  

;fem]bf/L jgdf ljut rf/ jif{sf] d]/f] cg'ej

ldlt 2068.11.24 cufj} j*f ;ldlt u&g eO{ 24 ut] o; ;fem]bf/L jgsf] ;ldlt u&g  eof] . 
;fem]bf/L jgsf] sfo{of]hgf cg"?k 2069 ;fndf (nfk*F ?vjf^ bfp/f lgsfnL 3200 k^fs pTkfbg 
eO{ pkef]Qmfx?nfO{ k'/} 3200 k^Fs bfp/f ljqmL ljt/)f ul/of] . cf=j= 2070.071 df (nfk*f 
?vx? ;+sng ul/of] h;jf^ 1,23,060=28 So'=lKfm^ sf& pTkfbg eO{ lhNnf jg sfof{no / ;d'xdf 
jf+*kmf+* ubf{ ;fem]bf/Lsf] efudf 72,200=13 So'=lkm^ sf&  k¥of] . ;fem]bf/Lsf] sf& pkef]Qmf ;d'xdf 
ljqmL ljt/)f ;"? ul/of] . t/ ljt/)f k|)FfnL  ;d'x dfkm{t ug]{ lg)F{o ubf{ klg lhNnf jg sfof{non] 
hj/h:tL cfk'lt{sF] lgod cg";f/ ljt/)F ug"{k%{ eGbf clwsf+z pkef]Qmfx? sf& lngjf^ jlGrt 
eP . of] cj:yf clxn];Dd klg sfod} % . cf=j= 2070.071 df j}!flgs jg Joj:yfkg k"g?Tkfbg 
s^fg cGtu{t 20 x]S^/ / clUg /]vf 5=4 ls=ld=sf] s^Fg u/L 68,086 So'=lKfm^ sf& / 100=97 
r§f bfp/f pTkfbg eof] . pQm sf& jf+*kmf+* u/L ;d'xsf] efudf k/]sf] 33,855.62 So'=lKfm^ sf& 
/ 54=42 r§f bfp/f pkef]Qmx?nfO{ ljqmL ljt/)F ul/of] . pkef]Qmfn] gnu]sf] k"/fgf] sf& 45,143 
So"=lkm^ lnnfd ljqmL ul/of] . h;jf^ cfPsf] /sd ;d'xsf] vftfdf hDdf % . cf=j=2070.071 df 
k"g?Tkfbg s^Fg kl% uf]*d]n emf*L ;kmfO{sf sfdx? eO{/fv]sf] % . t/ ;fdflhs ljsf; tkm{ s"g} 
klg sFd ePsf] %}g . aflif{{s sfo{qmddf /sd %"^\ofO{Psf] ePtfklg lhNnf jg / sfof{Gjog O{sfO{ 
k|d"vn] sfddf Wofg glbbf ;ldltn] u/]sf lg)f{ox? sfof{Gjog gePsf] cj:yf % . o; ;fem]bf/L jgsf] 
sfo{of]hgf cf=j= 2066÷067 jf^ nfu' x"g] u/L klxn] :jLs[t ePsf] lyof] . ;ldlt 2068 df jg]sfn] 
ljefujf^ 2068 af^ g} nfu' x"g] u/L k"g :jLs[tL u/]sf] x"bf o;sf] cjlw 2073 cfiff( ;Dd x"g" 
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kg]{df lhNnf jgdf g} ljjfb b]lvPsf]n] cf=j=2072÷073 df sfd ug{ g;lsPsf] cj:yf % . xfn gof 
sfo{of]hgf alg/x]sf] cj:yf % . ;fy} ;d'xsf] cfk;L ljjfb, glhssf pkef]Qmfx?n] ;fdflhs ljsf; 
tkm{ 25 k|ltzt /sd dfu u/]sfn] ;fdflhs ljsf; sfo{df klg k|efj k/]sf] % . ;fy} clxn];Dd 
klg ;fem]bf/L jg xfd|f] xf] eGg] efjgf hfUg ;s]sf] %}g . sf& bfp/f pkef]u ug]{ ^f(Fsf pkef]Qmf 
j(L ePsf] / glhssf pkef]Qmx?nfO{ sf& bfp/f Tolt cfjZos gePsf] t/ ;d'xsf] gfddf hDdf 
ePsf] k};f :yfgLo ljsf;df vr{ gePsf] x"bf ;fem]bf/L jgdf ckgTj gePsf] ;fy} sfd ug]{ z}lndf 
klg lhNnf jgn] cfkm\g} tl/sfn] ubf{ ;d'x ;ldlt vfnL ;fIfL dfq ePsf] cj:yf % . jf:tj d} 
;fem]bf/L jgsf] h"g;"s} sfd ubf{ pk ;ldlt dfkm{t sfdsfh ug]{ k|fjwfg x"bfx"b} sfof{Gjog O{sfO{sf 
k|d"vn] To;nfO{ j]jf:tf u/L cfkm\g} tl/sfn] sfdsfh u/]sf] x"bf klg ;fem]bf/Lsf ;d'x, ;ldlt / 
pkef]Qmfdf ckgTjsf] efjgf gePsf] b]lvG% . xfn;Dd o; ;fem]bf/L jgdf ?=8 s/f]* hDdf ePsf] / 
To;nfO{ ul/jL lgjf/)f, ;fdflhs ljsf; / jg ljsf;df sfo{of]hgfn] lgwf{l/t u/]sf] dfkb)* cg";f/ 
k|Fyldstfsf ;fy Gofof]lrt tl/sfn] vr{ ul/g"k%{ eGg] ;d'xsf] dfGotf /x]sf] % . o; ;fem]bf/L 
jgdf b"|t ultdf sfd x"g g;Sg"sf] sf/)f lhNnf jg clws[tsf] rf*F] rf*f] ;?jf x"g"n] &'nf] k|efj 
kf/]sf] % . ;fy}, j}!flgs jg Joj:yfkg ;DaGwL k')f{ !fg ePsf bIF k|fljlwssf] cefjn] klg c;/ 
u/]sf] b]lvG% . gLlt lgod cg";f/ rNg"kg]{ sfdx? lhNnf jg clws[t / ;]S^/ k|d"vsf] thljhdf 
rNg] k/Dk/fn] klg sfddf l(nf;":tL ePsf] b]lvG% .  ;du| ?kdf j}!flgs jg Joj:yfkg g]kfnsf 
nflu cfjZos /x]sf] / jgnfO{ pTkfbgd"vL agfpg o; sfo{qmdn] &'nf] ;xof]u ug]{ / cfly{s ?kn] 
;fem]bf/L jgx?n] g]kfnsf] cy{tGqnfO{ / :yfgLo ljsf; ul/jL lgjf/)Fdf &'nf] ;xof]u ug]{ s"/fdf ;fob 
s;}sf] b"O{ dt gxf]nf . 

-&Ss/ ljqmd zfxL, cWoIf, afx|jg ;fem]bf/L jg pkef]Qmf ;d'x, s}nfnL_ 

(= lgisif{

;fem]bf/L jg sfo{qmd jg Joj:yfkgsf] ;fy} t/fO{ tyf dw];L ;d'bfosf] cfly{s, ;fdflhs / 
jftfj/0fLo clwsf/ ;d]tsf] /Iff ug]{ pko'Qm k4ltsf] ?kdf ljsf; ePsf] 5 . jg Joj:yfkg / 
To;af6 k|fKt nfesf] ;d'lrt jfF8KfmfF8n] qmlds ?kdf ul/j tyf k5fl8 kfl/Psf ;d'bfo;Dd k'Ug 
yfn]sf] 5 . lbuf] jg Joj:yfkgn] ubf{ h}ljs ljljwtfdf lj:tf/ ePsf] 5 . ;'zf;g / hjfkmb]lxtf 
tyf dw];df ljBdfg ;fdflhs c;dfgtf sd ug{ ;xof]u k'u]sf] 5 . jg Joj:yfkgsf] sf/0f 
l;h{gf ePsf] cj;/n] :yfgLo :t/df /f]huf/L l;h{gf ePsf] 5 . ;fy} >d If]qdf cfjZos k|ljlw 
;Lk / Ifdtf j[l4 x'g yfn]sf] 5 . s]xL r'gf}tLx?sf] sf/0f ck]Iffs[t ?kdf ;fem]bf/L jg cufl8 
j9g sl7g ePklg xfn} dfq ul/Psf] jg P]gsf] bf]>f] ;+zf]wgsf] sf/0f ;fem]bf/L jgn] cfufdL 
lbgdf cufl8 j9g ;Sg] ;Defjgfsf] 9f]sf v'n]sf] 5 .

!)= l;kmfl/;x?
-!_ ;fem]bf/L jg pkef]Qmf ;d"x u7g k|s[ofnfO{ cem a9L kf/bzL{ / ;dfj]zL agfpg'kg]{ .

-@_ lhNnf jg sfof{non] pkef]Qmf ;d"x btf{ u/L btf{ k|df0fkq lbg] Aoj:yf x'g'kg]{ . 

-#_ ;fem]bf/L agsf] sfo{of]hgf lgdf{0f k|s[of em+eml6nf], nfdf] / k|fljlws s]lGb|t ePsf]n] o;nfO{ 
;/nLs[t  ul/g'kg]{ . afXo k/fdz{bftf dfkm{t agfO{Psf of]hgfnfO{ ag ljefudf :jLs[t 
ug{ l9nfO{ ug]{ kl/kf6LnfO{ Aojl:yt ug'{kg]{ . 
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-$_  ;fem]bf/L agdf ul/g] ag Aoj:yfkg k4lt a9L dfqfdf ag Aoj:yfkgdf dfq s]lGb|t ePsf] 
sf/0f ;fdflhs / jftfj/0fLo kf6f] sdhf]/ 5 . To;}n] ;fdflhs / jftf/0fLo kIfdf ;d]t 
Wofg lbg'kg]{ . 

-^_  aflif{s sfo{qmddf ag Aoj:yfkg k|lqmofdf ?v sf6g] sfo{sf] ;fydf uf]8d]n nufotsf 
sfo{of]hgfdf pNn]lvt cGo sfo{x? ;d]t ug'{ kg]{ .  

-&_  ag Aoj:yfkgdf ;+nUg >ldsx?sf] k]zfhGo :jf:Yo / ;'/Iffsf ljifodf lgodfjnLdf 
;dfj]z x'g'kg]{ . 

-*_  dxf;+3 oltj]nf /fli6«o:t/sf] gful/s ;+u7gsf] lx;fjn] :yflkt x'Fb}5 . sfo{qmd t/fO{ 
tyf dw];df s]lGb|t ePklg cj kxf8 / lxdfnL If]qdf ;lxt cfˆgf] kx'r lj:tf/ ug{'kg{] 
blvPsf]n] tTsfn ;+/lIft jgx?df ;xsfo{ lj:tf/ ug{'kg]{ .

-(_  dxf;+3sf] :yfkgf g} jgdfly clwsf/ vf]l;Psf] ;d'bfosf] kIfdf sfo{ ug{ ePsf]n] gLltut 
jsfntnfO{ lgoldttf lbg' kg{] . jg gLlt, @)&! Nfu" ePsf] 5 t/klg To; gLltsf] 
sfof{Gjogdf k|efjsf/L e"ldsf   x'g'kg{] . o;}u/L ;/sf/ ;+u tTsfn jg P]g, @)$( sf] 
;+zf]wg u/L ;fem]bf/L jgsf] sfg'gL x}l;ot k|flKtsf] nflu k}/jL ul//xg' kg{] b]lvPsf] 5 . 
oL jfx]s cGo /fli6«o dxTjsf ;jfndf ;d]t dxf;+3sf] ;lqmotf x'Gf'kg{] .

-!)_ ;fem]bf/L jgdfly rf}tkmL{ cfqmd0f eO /x]sf]n] ;fem]bf/ lgsfox?;+u tTsfn 5nkmn u/L 
;fem]bf/L jgsf] cfGtl/s ;'zf;g dhj't kfg{] tkm{ Wofg lbg' cfjZos 5 . lhDd]jf/L / 
hjfkmb]lxtf jf]w ug{'÷u/fpg' kg{] jtdfg cj:yfdf dxf;+3n] ;xhLs/0f z'?jft ug{'kg{] . 

-!!_  ;fem]bf/L jgdf ul/j, blnt, dlxnf tyf cGo k5fl8 kfl/Psf ;d'bfosf] kx'Fr / ;dfj]lzs/0f 
cj:yf sdhf]/ ePsf]n] ;fem]bf/L jgdf n}lËs ;dfgtf / ;fdflhs ;dfj]zLs/0f cleofgs} 
?kdf cufl8 j9fpg' kg{] .

-!@_  ;fem]bf/L jgdf j}1flgs÷ lbuf] jg Joj:yfkg sfo{qmd nfu' ePsf 5g\ . o;sf] lgoldt 
cg'udg / d"Nofs+g cfjZos ePsf]n] dxf;+3n] cGo ;fem]bf/ lgsfox?;+u ;dGjo u/L 
cg'udg / d"Nofs+g kl/kf6Lsf] ljsf; / sfof{Gjog ug{'kg{] . 

-!#_ g]kfn ;/sf/n] jg bzs 3f]if0ff u/L sfo{qmd cufl8 j9fO/x]sf] ;Gbe{df dxf;+3n] jg 
bzs sfo{qmd sfof{Gjogdf g]kfn ;/sf/;+u xft]dfnf] ug{'kg{]  . 

-!$_ g]kfn ;/sf/n] t/fO{sf ljleGg lhNnfdf jg sfj{g pT;h{g Go"gLs/0f sfo{qmd nfu" 
ug{] tof/L ul//x]sf]n] pQm pT;h{g s6f}lt sfo{qmdsf] k|efjsf/L sfof{Gjogdf dxf;+3n] 
cfjZos e"ldsf lgjf{x ug{'kg{] . 

-!%_  ;b:o ;d"x tyf dxf;+3sf] k|ltlglwx?sf] Ifdtf ljsf; nufotsf ljifodf sfo{ ug{'kg{] . 

-!^_  ;fem]bf/L jgsf] cjwf/0ff lj:tf/ ug{] tyf sltko cj:yfdf ;–;fgf ;fd'bflos jgx?nfO{ 
;d]t PsLs/0f u/L Jns km/]i6 Joj:yfkg of]hgf nfu" ug{ cfjZos ;xhLs/0f ug{'kg{] .

-!&_ dxf;+3 leq t/fO{ jg ;DjGwL cWoog ;fdfu|L nufot cfjZos ;|f]t ;fdfu|Lo'Qm ;|f]t 
s]Gb|sf] :yfkgf / ljsf; ug{'kg{] . 
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-!*_ ;fem]bf/L jg ;DjGwL ljifodf cWoog cg';Gwfg ug{÷u/fpg ljleGg ljZjljBfno Pj+ 
;+:yfx?;+u ;dGjo ug{'kg{] .

-!(_ ;fem]bf/L jg tyf ;du| t/fO{ jg ;DjGwL ljifodf ljleGg cWoog ;fdfu|Lx?sf] k|sfzg 
/ ljt/0f ug]{ / dxf;+3sf] cfˆg} website nfO{ ;|f]ts]Gb|sf] s]Gb|sf] ?kdf :yflkt ug{'kg{] .

-@)_ dxf;+3nfO{ cfufdL tLg jif{df slDtdf klg tLg j6f cGt/fli6«o ;+~hfnx?;+u cfj4tf 
u/fpg]  h;jf6 xfd|f cEof; / cg'ejnfO{ cGt/fli6«os/0f ug{ ;d]t d4t ldNg]5 . 

-@!_ r'/] If]qsf] plrt ;+/If0f ePdfq t/fO{ tyf dw];sf] ;'/Iff x'g] ePsf]n] r'/] ;+/If0fsf] nflu 
ljz]if sfo{qmd ;+rfngsf ;fy} r'/] ;+/If0fsf] nflu 5'§} P]g lgdf{0fsf] nflu ;/sf/nfO{ bjfj 
lbg'kg]{ .

-@@_ ;fem]bf/L jg ;+rfng lgb{]lzsf, @)^* sf] ;+zf]wg tyf ;fem]bf/L jg ;+rfng lgb{]lzsf 
lgdf{0fsf] nflu ;/sf/;+u ;xsfo{ ug{'kg{]  .

-@#_ jflif{s ?kdf ;fem]bf/L jgsf] /fli6«o sfo{zfnf uf]i7L cfof]hgf u/L cg'ej cfbg–k|bfg ug{] 
Pj+ gLltut k}/jLsf] nflu ;jfnx?sf] k|fyldsLs/0f ug{'kg{]  .

;Gbe{ ;fdu|Lx?

;fem]bf/L jg pkef]Qmf dxf;+3 g]kfn -@)&!_ M ;f+u7lgs tyf k|ult k|ltj]bg

jg ljefu -@)^*_ M ;fem]bf/L jg Joj:yfkg lgb{]lzsf

ACOFUN. 2013. Consolidating management approach for sustaining Terai forestry in Nepal. An 
unpublished report. Kathmandu:  Association of Collaborative Forest Users, Nepal (ACOFUN).

Bhatta, L. D., Karna, A. L. and Paudel, R. K. 2010. Collaborating with communities: Lesson learnt and 
future perspective of collaborative forest management in Nepal. Kathmandu, Nepal: Netherland 
Development Organization, Nepal, Biodiversity Sector Program for Siwalik and Terai and Ministry 
of Forest and Soil Conservation, Government of Nepal.

Mandal, R. A. and Bhattarai, B. 2014.  Collaborative Forest: Issues, challenges and possible solution. 
Kathmandu:  NAFAN and ACOFUN, Nepal.

Carter, J. and Gronow, J. 2005. Recent experience in collaborative forest management. Jakarta: Center for 
International Forestry Research, Indonesia.

DoF. 2011. Collaborative forest management guideline.  Kathmandu: Department of Forest, Nepal.
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jg Aoj:yfkgsf ;+:yfut cK7\of/fx? 

lagf]b ;fksf]6f1

!= kl/ro

ljgfzpGd'v ag If]qsf] cj:yfnfO dWogh/ u/L s;/L ag ;|f]tsf] ;+/If0f / ljsf; ug{ ;lsG5 

eGg] lrGtfaf6 dfly p7\g / ;/sf/n] hgtfnfO ;';"lrt ug{sf nflu laleGg of]hgf NofO 

sfof{Gjog u/]tfklg ag ;+/If0fsf] ;§f ljgfz xF'b} uPk5L “x/Lof] jg, g]kfnsf] wg” “?v /f]kf}, 

ag hf]ufcf}” h:tf gf/fx?af6 klg ;Gb]z lbg vf]h]sf]  b]lvG5 . lsgls tTsfnLg kl/l:yltdf 

;a}lt/ gfªuf 8fF8fx? h'g 3fF;]d}bfg tyf rl/r/0fsf lx;fan] uf}r/gsf ?kdf k|of]u x'Fb} cfPsf 

lyP  eg] cs{]flt/  ePsf] agIf]q klg la:tf/ la:tf/ lagfzlt/ nDsb} uPkl5 o:tf vfnsf gf/f 

/ ;Gb]zx?sf] dfWodaf6 dfq geO laleGg ;dodf hgtfnfO{ jg h+unaf6 6f9f /fVg] u/L s8f  

sfg'g agfP/ klg jg ;+/If0f gePsf] tLtf] oyfy{ xfd|fdfEfm 5n{Ë 5 . agIf]qsf] Oltxf;nfO{ 

lgofNbf g]kfndf k|hftGq :yfkgf kZrft lj=;+= @)!# ;fndf jg h+unsf] /fli6«os/0f u/]kl5 

NofO{Psf jg P]g, @)!*, jg ;+/If0f laz]if Aoa:yfkg P]g, @)@$, tyf /fli6«o jg of]hgf, @)## 

n] klg jg ljgfz /f]lsPg . :yfgLo ;a{;fwf/0fx? jg k}bfjf/ kfpgaf6 al~rt eO{/x]sf], jg 

If]qdf rf}tkmL{ x:tIf]k a9]sf] ca:yfdf @)#% ;fndf k+rfotL jg lgodfjnL, k+rfot ;+/lIft 

jg lgodfjnL, sa'lnolt jg lgodfjnL NofO{ k+rfotsf] dfWodaf6 hg;xeflutf a9fpg] 

k|of; u/]tfklg jg ;+/If0fdf s'g} ;'wf/ gePsf], emgemg tTsfnLg k+rx?n] x:tIf]k u/L jg 

k}bfjf/sf] b'?kof]u u/]sf] lttf] oyfy{ xfd|f dfem 5n{ªu 5 . o;} ca:yfnfO{ dWogh/ u/L jg 

If]qsf] lasf;df :yfgLo ;d'bfosf] ;+nUgtf cfaZos 5 egL ;fd'bflos jgsf] cawf/0ffnfO{ 

c+lusf/ u/L NofO{Psf] jg ljsf; u'?of]hgf @)$%, To;s} efjgf cg'?k ag]sf] jg P]g, @)$(, 

jg lgodfjnL, @)%! Tfyf ;fd'bflos jg lgb]{lzsf, @)%@ sf] sfof{Gjog kl5 ;fd'bflos jg 

pkef]tmf ;d"xx? Uf7g u/L sfg'gL ?kdf :jfoQ ag]sf x'g . jgsf] ;+/If0f, ;Daw{g / pkof]usf] 

lhDdf :yfgLo ;d'bfon] kfPkl5sf] clxn]sf] /fli6«o klxrfg ag]sf] ;fd'bflos jg ljsf; sfo{qmd 

lbgfg'lbg k|efasf/L aGb} uPsf] xf] . jgIf]qsf] ;+/If0f, ;Daw{g / pkof]usf] lhDdf :yfgLo 

;d'bfon] kfP kl5sf] clxn]sf] /fli6«o klxrfg ag]sf] ;fd'bflos jg, o;sf] pknAwL gfª\uf rp/ 

vs{nfO{ jgfPsf] xl/ofnL g} clxn]sf] ;kmn jg Aoa:yfkgsf] cg'kd pbfx/0f xf] .

1 cWoIf – ;fd'bflos jg pkef]Qmf dxf;+3, sfe|]
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jgIf]qsf] Oltxf; tyf xfn;Ddsf] g]kfnsf] ca:yfnfO{ dWogh/ u/L of] cj:yf;Dd jgIf]qnfO{ 
Nofpg dxTjk"0f{ e"ldsf lgj{fx ug{] pkef]Qmfsf] of]ubfgsf] pRr ?kdf sb/ ug{} k5{ . o;/L jg 
;+/If0f ;Fu;u} g]kfnsf] ;fd'bflos jgnfO{ Aoa:yfkgsf dfWodaf6 cfocfh{g ug{ / :yfgLo 
blnt, cflbaf;L, hghflt tyf ca;/af6 al~rt ;d'bfosf] clwsf/nfO{ cfTd;ft u/L jgIf]qaf6 
cfly{s s|flGt ug'{kg]{ cfjZostf ePtfklg ;f] cg';f/ ck]Iffs[t ?kdf jg Aoa:yfkg x'g g;s]sf] 
lttf] oyfy{ xfd|f aLr 5n{Ë 5 . g]kfnsf] ;d[l¢sf  ;jfnx?nfO lnP/ a]nfa]nfdf x'g] /fhg}tLs 
cfGbf]ngn] Pp6f cWofo kf/ u/]sf] 5 . To;}n] g]kfnsf] clxn]sf] cfjZostf eg]sf] k|fs[lts 
;|f]tsf] ;tt\ pkof]u u/L o;sf] lbuf] ?kdf Aoj:yfkg ug{ / ;fd'bflos jgsf] cjwf/0fnfO d't{ 
?k lbg cfjZos 5 . t/ jg ;|f]t Aoa:yfkgdf y'k|} r'gf}tLx? xfd|f ;fd' kxf8 ag]/ plePsf 
5g\ . To;} cj:yfnfO{ dWogh/ u/L lautsf sdhf]/LnfO ;RofpFb} jg Aoj:yfkgsf nflu Pp6f 
gofF cWofo yfngLsf] cfjZostf dx;"; u/L o; leqsf ck7\of/fx? s]nfpg] k|of; ul/Psf] 
5 . ;fd'bflos jg Aoj:yfkgdf :yfgLo ;d'bfosf] eGbf klg ;+:yfut ;d:ofx? Jf9L lhDd]jf/ 
5g\ eGg] s'/fdf ;a} ;/f]sf/jfnfx?df hfgsf/L x'g h?/L 5 eg]/} of] laifoa:t' ;d]l6Psf] xf] . 

!=! sfe|] lhNnfdf ;fd'bflos jg ljsf; sfo{qmd M laut / at{dfg 

g]kfndf ;fd'bflos jgsf] Oltxf; sfe|] lhNnfaf6} z'? ePsf] b]lvG5 . @)$% ;fn ciff9 @* 
ut]sf] dlGqkl/ifbsf] lg0f{on] ;flas 6's'rf gfnf ufla; j8f g+ ! l:yt ;fgf] jgnfO{ g]kfns} 
klxnf] ;fd'bflos jgsf] ?kdf x:tfGt/0f u/L ;fd'bflos jg x:tf0ft/0fsf] z'?jft u/]sf] xf] .

lautdf 3fF;]d}bfg, vs{, rp/ tyf gfª\uf] 8fF8fkfvfsf ?kdf /x]sf sfe|]sf clwsf+z jg If]qdf 
la=;+ @)#@÷## ;fn b]lv g]kfn ci6«]lnof jg kl/of]hgfsf] ;xof]udf a[Iff/f]k0f ug]{ sfo{sf] 
z'?jft ePsf] xf] eg] afFsL agIf]q ;+/If0f u/] kZrft xfn 3gf h+unsf ?kdf lasl;t ePsf 
5g\ . sfe|] lhNnfsf] jgIf]q dWo] sl/a !),))) x]S6/ a[Iff/f]k0f u/]sf] If]q xf] h;df ;Nnf 
k|hfltsf ?vx? k|z:t dfqfdf /x]sf 5g\ . 

!=@ xfnsf] ca:yf 
	;fd'bflos jg x:tfGt/0f z'? M cf=a= @)$$÷$%

	g]kfns} klxnf] ;fd'bflos jg M ;fgf] kf08]ufpF, 6's'rf uf=la=;=

	;fd'bflos jg pkef]Qmf ;d"x btf{ ;+Vof M ^@* j6f 

	x:tfGt/0f ePsf ;fd'bflos jgsf] ;+Vof M %%( j6f  

	;fd'bflos jgn] cf]u6]sf] If]qkmn M @&,^#)=&)$ x]S6/ 

	;fd'bflos jg pkef]Qm ;d"xdf cfaå 3/w'/L ;+Vof M *),&@)

	lhNnfsf] hDdf 3/w'/L ;+Vof M *),&@)

	nfeflGjt hg;+Vof M #,!*,)!^

	lhNnfsf] s"n hg;+Vof M #,*!,(#^

	;fd'bflos jg lasf; sfo{qmd nfu' ePsf M &@ uf=la=;=
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!=# 7"nf] cfly{s ;|f]tsf] ;Defjgf 

lhNnfdf ;d'bfoåf/f Aoal:yt jg, tyf /fli6«o jg u/]/ sl/a %% k|ltzt If]q jg h+unsf] 
?kdf /x]sf] 5 . To;df /fli6«o jgsf] ?kdf dxfef/t If]qsf] h+un 5 eg] afFsL ;fd'bflos jg 
sa'lnolt jg / s]xL lghL jgsf] ?kdf /x]sf 5g\ . xfnnfO{ sfe|]df /x]sf %%( j6f ;fd'bflos 
jg dWo] ltgj6f ;fd'bflos jgdf cWoog ubf{ s/f]8f+} ?k}ofsf] sf7 pTkfbg x'g] b]lvG5 . o;}u/L 
xfn lhNnfdf a[Iff/f]k0f u/]sf clwsf+z ;fd'bflos jgx?df jg Aoa:yfkg ug{ xtf/ eO{;s]sf] 
5 . lj=;+= @)#@÷## ;fndf nufOPsf ;NNffsf ?vx? k/LkSj eO;s]sf 5g\ / ltgLx?sf] plrt 
Aoa:yfkg ug]{ xf] eg] c/af} ?k}ofsf] sf7 pTkfbg x'G5 / To;}af6 /fHonfO{ pNn]Vo /fh:j ;d]t 
k|bfg x'g] b]lvG5 . sfe|]sf tLg j6f ;fd'bflos jgdf EnLiFT kl/of]hgfn] u/]sf] cg';Gwfgn] of] 
s'/fsf] k'li6 ub{5 .

;f=j=sf] gfd Df'Vo k|hftL
Afflif{s s6fg     
So"= lkm6 

            Afflif{s cfDbfgL

;/sf/L b/ /]6df Afhf/ d"Nodf 

sfnfkfgL l7+u|] ;Nnf (@*! (@*,!)) &,$@$,*))

;f=kf=?=kf Vff]6] ;Nnf !&%) @^@,%)) !,#!@,%))

Kfmfu/ vf]nf Uff]a]| ;Nnf %** %*,*)) $$!,)))

hDdf !,@$(,$)) (,!&*,#))

@= lsg x'g ;s]g jg Aoa:yfkg <

@=! jg sfo{of]hgf :jLs[t ePklg sfd ug{ gkfpg' .

	;fd'bflos jg pkef]Qmf ;d"xn] tof/ u/]sf] lawfg tyf sfo{of]hgf cg';f/ sfd ug{ 
gkfpg' k|d'v ;d:of /x]sf] 5 . jg P]g, @)$( tyf jg lgodfjnL, @)%! cg';f/ 
;fd'bflos jg pkef]Qmf ;d"xn] jg k}bfjf/sf] d"No lgwf{/0f, laqmL lat/0f tyf cf];f/
k;f/ ;xh} ug{ kfpg' kg]{df jg k}bfjf/sf] s6fg b]lvsf x/]s ultlalwdf lhNnf 
jg sfo{fno wfpg'kg]{ afWotf 5 . ;d"xn] s6fg cfb]z kfPsf] sf7sf] d"No g} x/]s 
ultlalwdf wfpFbf wfpb} vr{ eP/ ;lsG5 clg s;/L of] emGeml6nf] k|lqmof ckgfP/ 
sfd ug{ ;lsG5 < 

	lautdf k|wfgdGqLn] u/]sf] s'g} :yfg laz]ifsf] efif0fnfO{ cfwf/ agfP/ ;fy} cGt/f{li6«o 
jg jif{sf gfddf b]zel/sf xl/of ?v sf6\g gkfpg] eg]/ k|ltaGw nufOof] . h;sf 
sf/0f pkef]Qmfn] sfo{of]hgf cg'?k sfd ug{ kfPgg\ / agIf]q TolQs} cAoal:yt x'g 
uof] .

	;+;bsf] jg tyf aftfa/0f ;ldltn] s'g} Ps :yfgdf ePsf] jg km8fgLnfO{ cfwf/ agfP/ 
b]ze/sf jg k}bfjf/ ;+sng tyf laqmL lat/0fdf /f]s nufO{of] . laleGg ef}uf]lns 
If]qdf /x]sf] km/s km/s k|hflt cg';f/ km/s km/s gLlt lgod aGg'kg{]df t/fOsf ;fn, 
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vo/ h:tf ax'd"No k|hfltsf sf7 kfOg] ;fd'bflos ag / g/d ;fy} sd d"Nosf s'sf7 
eg]/ lrlgg] kxf8sf ;fd'bflos agdf Ps} lsl;dsf] gLlt lgod nufP/ aGb]h nufpg' 
slQsf] Gofof]lrt / ts{ ;+ut x'G5 < 

	Jfg k|flalwsn] l;kmfl/; u/] adf]lhd :jLs[t ePsf] aflif{s :jLsfo{ s6fg ;d]t 
pkef]Qmfn] sfo{fGjog ug{ kfpFb}gg\ . ;d'xsf] sf7 lgsfNbf ;d]t klg cfGtl/sdf *% 
k|ltzt / afXodf ^) k|ltztsf] pNemg v8f ul/Psf] 5 t/ Tolt k|ltzt klg sf6\g 
kfO{b}g . :jLsfo{ s6fgsf] !)) k|ltzt sf6\g lsg gkfpg] < ;+lrt eP/ cfPsf] sf7 
sf6\g klg pkef]Qmfn] gkfpg] eP lsg ;+/If0f ug'{ < a}1flgs Aoa:yfkgsf gfddf 
;/k6 s6fg ug{ x'g] aflif{s s6fgsf] !)) k|ltzt sf6\g lsg gx'g] < clxn] ;d'bfoaf6 
o:tf vfnsf cfjfh pl7/x]sf 5g\ t/ ;DalGwt sfof{nox? Dff}g 5g\ .

	lhNnf jg sfof{noaf6 s6fg cfb]z lnP/ sf6]sf] sf7 ;d"xsf] dfu cfk"lt{ u/]/ aflx/ 
n}hfg lbO/x]sf] 5}g . e"sDk k|flws/0fsf gfddf hgtfnfO{ u'Df/fxdf /fv]/ lsg b'v lbg] 
sfd ePsf] 5 < ePsf] sf7 h+und} s'lxg];Ddsf] cj:yf ljBdfg 5 .

@=@ lhNnf jg sfof{nosf] k|flalws ;xof]u sd 

	df}h'bf jg P]g, jg lgodfjnL, dfu{bz{g cflbn] lhNnf jg sfof{no, ;]S6/ jg sfof{no 
/ Onfsf jg sfo{nonfO{ lgodgsf/L e"ldsf lbPsf] 5 . sfe|]sf] ;Gbe{df dfq eGbf klg 
%%( ;fd'bflos jg pkef]Qmf ;d"x / nueu Tolts} ;+Vofdf sa'lnotL ag ;d"x /x]sf 
5g\ . /fli6«o jg t 5b}5g\ tL ;d"xsf] aflif{s ;fwf/0f ;ef, sfo{of]hgfn] tf]s]sf] x/]s 
ultlalwx?df pkl:yt x'g slQsf] ;Defjgf 5 . cem ToxfF dfly d'2f dfldnf, dGqfno 
laefun]] tf]s]sf cGo sfo{qmdx? Tf 5b}5g\ sd{rf/L la/fdL knf{ la/fdL labf rflxof], ka{ 
labf, cGo labfx? s6fP/ sfd ug]{ lbg slt x'G5 < To;}n] oxL ;+/rgfsf] jg sfof{no 
/ oxL hgzlQmn] s;/L ag Aoa:yfkgdf ;xof]u ug{ ;S5 < 

	lhNnf jg sfof{no / o; cGtu{tsf sd{rf/Lx? ;]jf lbg gEofpg], aflx/sf k|lalwsaf6 
sfd u/fpF eg] To;sf] l/:s lng grfxg] sf/0fn] klg Aoa:yfkgdf hgzlQmsf] cefa 
5 . ePsf sltko sd{rf/Lx? clxn]sf] cfw'lgs k|lalw k|lt hfgsf/ hfgsf/ gePsf] 
;d]t cj:yf ljBdfg 5 .

@=# gLlt lgodx? ;+/If0fd'vL 5g\ 

clxn] g]kfnsf] jg If]qnfO{ nfUb} cfPsf] 7"nf] cf/f]k jg Aoa:yfkg x'g ;s]g, ;|f]tsf] pkof]u 
ePg eGg] 5 / clxn];Ddsf] Aoa:yfkg k|0ffnLnfO{ k|Zg lrGx v8f ub}{ a}1flgs jg Aoa:yfkgsf 
/fd|f zAbd'vL k|rf/ ug{ vf]lhPsf] 5 . clxn] ;DDf agfOPsf P]g, lgod, lgb]{lzsf kl/kq tyf 
cfb]z s'gn], slxn], jg Aoj:yfkg u/, sf7 lgsfn eg]/ eg]sf 5g\ < clxn];Dd t hgtfn] 
;+/If0f dfq u?g, ;se/ sd s6fgL xf]; eGg] clek|fon] aflif{s :jLsfo{ s6fg lgwf{/0f ug{] 
ul/Psf] 5 . To; :jLsfo{ s6fgdf klg ;a} s6fg u/L laqmL lat/0f ug{ kfO{b}g, sf6\bf ;s];Dd 
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4D ?vdfq sf6f]; eGg] 5 . Tolt x'FbfxF'b} klg sfo{of]hgfdf pNn]lvt ?v sf6\g w]/} nfdf] / 
emGeml6nf] k|lqmof agfO{Psf]  5 . clg s;/L jgsf] sf7 pTkfbg, laqmL lat/0f x'G5 < 

@=$ JolQm cg';f/ gLlt lgodx?sf] AofVof 

g]kfnsf] jg If]qdf sfd ug]{ b'O{ y/L dfG5]x? 5g\ . Psfy/L jg ;|f]t ;+/If0f ;d'bfon] u/], o;sf] 
pkof]u tyf Aoj:yfkg klg ;d'bfoåf/f g} ul/g' k5{, pgLx?nfO{ clwsf/af6 al~rt ul/g' x'GGf, 
jgn] g} b]znfO /fli6«o cGt/f{li6«o :t/df lrgfpg] sfd u¥of], h;sf dfWodaf6 w]/} AolQmx?n] 
l;Sg] df}sf kfP, To;}n] ;d'bfo g} k|d'v x'g'k5{ eGGf] dfGotf /fVg] AolQmx? 5g Efg] csf{lt/ 
;fd'bflos jg / ;d'bfosf] gfd} lng grfxg] AolQmx? 5g\ pgLx? ;d'bfosf] clwsf/ s6f}lt ug'{ 
k5{ eGg] dfGotf /fVb5g\ Hf;sf sf/0f ;d'bfon] ;xh tl/sfn] sfd ug{ kfO{/x]sf 5}gg\ .

	ToxL P]g, ToxL lgod, s'g} lhNnf jg clws[t cfpFbf ;d"xnfO{ clgafo{ PAN lng'k5{ 
elgof], s'g} DFO n] ;fd'bflos jg gfkmf sdfpg], afF8kmf8 ug{] Aoa;fo x}g o;nfO 
PAN lng cfjZostf 5}g eg] ljgf PAN klg sfd ul//x]sf 5g\ .

	;d"xsf] sfo{of]hgfsf] calw ;ls;s] kZrft s'g} DFO n] cfGtl/s k|of]u ug{ ;lsG5, 
ugf]{; eg]/ ;xh agfP/ sfd ug{] u/]sf] 5g\ eg] s'g}n] sfo{of]hgf kl/dfh{gdf cfˆgf] 
klg bfloTj 5 eGg] e'n]/ Tof] k"/} ca}wflgs xf] ToxfF ;+/If0f afx]s s]xL ug{ kfO{b}g eg]/ 
km/skm/s larf/ /fVg] u/]sf] oyfy{tf 5 . 

	Jfg sfo{of]hgf kl/dfh{gsf] r/0f tyf  jg sfo{of]hgf cg';f/sf] jg k}bfjf/ lgsfNg] 
k|lqmof ;fy} cGo ultlalw xF'b} ubf{ sd{rf/Lsf] ;?jf eO{lbof] eg] k'g z'?b]lvg} gofF 
k|s[of yfNg'kg]{ afWotf 5 . h;sf sf/0f ;do tyf /sd a9L vr{ x'g] u/]sf] 5 . 

	sf]xL sd{rf/L clxn]sf] ljBdfg sfg'g cg';f/ sfd u/f}+ ck7\of/f] kb}{g eGg]] sf]xL 
lautdf ePsf 36\gfx?nfO{ :d/0f ub}{ sfd ug{ grfxg] cfˆgf] hflu/sf] dfq ;'/Iff u/]/ 
;do latfpg] lsl;dsf sd{rf/L x'gfn] klg AolQm laz]ifsf] a'emfO{df gLlt lgodnfO{  
AofVof ug{] rng 5 h;sf sf/0f sfd p7fpg  ;lsPg .

@=% O{Ge]G6«L ufO{8nfO{g xf] ls lylgª ufO{8nfO{g <

Gf]kfnsf] jg If]q;Fu ;DalGwt sfg'gx? Gfag]sf xf]O{gg\ cem cGo If]qsf] t'ngfdf y'k}| gLlt, 
lgod, lgb]{lzsf, kl/kq cyjf To;}n] klg gk'u]/ 7f8f] cfb]zsf ?kdf sfd ug{] rng 5 . o;/L 
a]nfa]nfdf ag]sf gLlt lgodx? slt sfof{Gjog x'G5g\ / stL /l2sf] 6f]s/Ldf ˆoflsG5g\ . 
To:t} dWo]sf] Pp6f dfu{bz{g aGof] @)^$ ;fndf Tof] ljz]if u/L sfe|] / l;Gw'kfNrf]s nufotsf 
a[Iff/f]k0f ul/Psf lhNnfsf] ;NNff k|hfltnfO{ dWo gh/ u/L agfOPsf] lyof] . h;sf] gfd æg]kfndf 
kf6] / vf]6] ;Nnf, a[Iff/f]k0f jg kTNofpg] ;DaGwL dfu{bz{g @)^$Æ lyof] ;f] dfu{bz{g @)^$ 
df t cfof] t/ Tof] sfo{Gjog x'g ;s]g . Tof] sfof{Gjog ug{]ls gug{] eGg] s'/f :yfgLo :t/df 
dfq geO{ jg k|lalwsnfO{ ;d]t låljwf 5 . pgLx? cem} O{Ge]G6«L ufO{8 nfO{gnfO{ cfwf/ dfg]/ 
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sfo{of]hgf agfpg]ls lylgª\ ufO8nfOg eg]/ lg0f{o ug{ ;ls/x]sf 5}gg\ . h;sf] sf/0fn] sfe|] 
lhNnfsf clwsf+z a[Iff/f]k0f u/LPsf ;fd'bflos jgsf] aj:yf afSnf] pv'af/L h:tf] 5 .

#= ;du| jg If]q g} ql;t 5 
	g]kfnsf] jgIf]q dfly rf}tkmL{ ?kdf ;a}n] cfFvf uf8]sf 5g\ . klxnf] t sf7 nufotsf 

jg k}bfjf/ sf6\g tyf To;sf] cf];f/k;f/ ug{ jg sd{rf/Lx? g}  8/fpF5g\ . jg, P]g 
tyf lgodfjnL cg'?k sfd ubf{ klg clVtof/df kl/Pnf ls, hflu/ hfg] xf] ls eGg] 8/ 
5 To;}n] sfd ug{ rfxb}gg\ .

	bf];|f] gLlt lgod cg';f/ sfd ubf{ub}{ klg AolQmut l/l;O{aL tyf s'g} AolQmn] a]gfd] 
ph'/L ul/lbof] eg]klg ;f]emfl;wf pkef]Qmfx?n] lagfsfd b'v kfpg'kg]{, dfgl;s tgfa 
Aoxf]g'{ kg]{ sf/0fn] klg jg Aoa:yfkgdf ;d:of pTkGg 5 .

	To;}u/L sf7 cf];f/k;f/ ubf{ :yfgLo:t/ b]lv ;DalGwt jhf/ ;Dd k'¥ofpg klg 
cToGt emGem6 5 . :yfgLo, r'N7], d'Gb]«, k|x/L k|zf;g ;Dd sf7 af]s]sf] uf8L b'w lbg] 
ufOem} ;DemG5g . cem s;}n] unt l/kf]6{ u/]klg jf sf7 b]v]s} e/df sf7 af]s]sf] ufl8 
;dfpg], kmlg{r/df uP/ Aoa;foLnfO{ wDSofpg], klqmg] nufotsf ofjt ;d:ofsf] sf/0f 
jg If]q ql;t 5 . 

$= lgisif{

dfly pNn]lvt lautb]lv at{dfg;Ddsf] jgsf] ca:yfnfO{ dWogh/ ubf{, o;sf] Aoj:yfkgdf 
b]lvPsf ;jfn / r'gf}ltsf afjh'b jgIf]q of] ca:yf ;DDf cfpg' pknlAwd"ns g} dfGg'kb{5 . jg 
Aoa:yfkgsf] dxTjk"0f{ kf6f]nfO{ s;/L cufl8 a9fpg] eg]/ ;f]lr/xFbf dfly pNn]lvt sdLsdhf]/Lsf 
sf/0f ck]Iffs[t ?kdf jg Aoa:yfkg x'g g;s]sf] xf] . ;d'bfon] grfx]/, ghfg]/ jf lautsf 
gLlt lgod sfo{Gjog gu/]/ of] ;d:of cfPsf] xf]O{g eGGf]df b'O{dt 5}g . dfly pNn]lvt ;+:yfut 
;d:of / r'gf}tLnfO{ xn ub}{ ;do ;fk]If ;d'bfod'vL jg Aoa:yfkgsf] of]hgf Nofpg' g} cfhsf] 
cfaZostf xf] . o;d} ;a} ;d'bfo,  ;/sf/jfnfsf ;fy} ;du| /fHosf] lxt x'g]5 . 

ho ;fd'bflos jg .
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g]kfndf jg Joj:yfkg / jg >ldssf ;jfn

ef]nf e§/fO{* / s[i0f clwsf/L

!= k[i7e"ld 

g]kfnsf] lbuf] ljsf;df jg If]qsf] dxTjk"0f{ 
of]ubfg /lxcfPsf] 5 . b]zdf /f]huf/Lsf] 
l;h{gf, cfoj[l4, s[lif / l;FrfOdf ;d]t 
jg If]qsf] pNn]vgLo e"ldsf /x]sf] 5 . 
dflg;sf nflu geO{ gx'g] 3fF;–bfp/f–
sf7, h8La'6L, cGo u}/sfi7 jg k}bfjf/ / 
jftfj/0fLo ;]jfh:tf cTofjZos ;]jfx¿ 
jg If]qaf6 pknAw x'Fb} cfPsf] 5 . jg 
Joj:yfkgsf dfWodaf6 :yfgLo ;d'bfosf] 
;fdflhs, cfly{s ljsf; tyf :yfgLo 
g]t[Tj ljsf;df klg jg If]qsf] k|ToIf 
of]ubfg /x]sf] 5 . jg If]q s[lif, pmhf{, 
:jR5 kfgL / cf}Bf]lus sRrf kbfy{sf] 
;|f]t xf] . sl/a &) k|ltzt OGwg, em08} 
$) k|ltzt kz' cfxf/f / cGo jftfj/0fLo 
;]jf jg If]qaf6 pknJw x'Fb} cfPsf] 5 . 
h}ljs ljljwtfsf] k|r'/ e08f/ /x]sf] jg If]q g]kfnsf] k|d'v ko{6sLo uGtJo xf] . jg If]q 
ax';+Vos hgtfsf] cfocfh{g / hLljsfsf] k|d'v ;|f]t /x]sf] 5 . 

jg If]qn] s[lif, pBf]u, hn;|f]t, jftfj/0f / h}ljs ljljwtf ;+/If0fsf nflu dxTjk"0f{ cfwf/ 
k|bfg u/]sf] 5 . æ;d[l4sf nflu jgÆ eGg] d"n Wo]osf ;fy hg;xeflutfd"ns tyf ljs]lGb|t 
Joj:yfkg k|0ffnL cjnDag u/L ;du| jg If]qsf] lbuf] Joj:yfkgdfkm{t\ jgsf] pTkfbsTjdf 
j[l4 u/L /fli6«o cy{tGqdf lbuf] of]ubfg k'Ug ;Sb5 . jg, jg:klt, h8La'6L, jGohGt', h}ljs 
ljljwtf / hnfwf/sf] ;d'lrt ;+/If0f, ;+j4{g, Jofj;foLs/0f / ;b'kof]uåf/f /f]huf/L] l;h{gf tyf 
hLljsf]kfh{gdf ;'wf/ u/L kfl/l:yltsLo k|0ffnLaLr ;Gt'ng sfod ug{ jg If]qsf] Joj:yfkgdf 
hf]8 lbg cfjZos 5 . jg If]qnfO{ /fli6«o k|fyldstf k|fKt If]qsf] ¿kdf cfTd;ft u/fpg', 
o;nfO{ /fli6«o pTkfbgd"ns If]q agfO{ cfly{s pGgltsf] alnof] cfwf/ aGg ;Sb5 . 

slknj:t'df >ldssf] lxtdf ePsf ;sf/fTds kxn 

-36gf cWoog_

slknj:t'df kfFrj6f ;fem]bf/L jgIf]q /x]sf 5g\ . j}1flgs 
jg Joj:yfkgsf] ;'?jft slknj:t'sf] ltnf}/fsf]6 ;fem]
bf/L jgaf6 z'? ePsf] xf] . jg Joj:yfkgsf] ;dodf o; 
lhNnfsf] ;fem]bf/L / ;fd'bflos jgdf ;of}F jg >ldsn] 
sfo{ ub{5g\ . z'?sf jif{x?df >ldssf] kIfdf w]/} sfo{ x'g 
g;s] klg Ps÷b'O{ jif{otf s]xL ;sf/fTds sfo{x? ePsf 
5g\ . 

lhNnf ljsf; ;ldltn] lgwf{/0f ug{] Hofnf b/dWo] jg If]
qdf sfo{ ug{] >ldssf] sfdsf] k|s[ltsf] cfwf/df Hofnf yk 
ul/Psf] 5 . o;}u/L, jg Joj:yfkg ug{] ;d"xn] >ldssf] 
lxtsf] nflu b'3{6gf ljdfsf] Joj:yf z'? u/]sf] 5 . ;fy} 
sfddf nufpg' k"j{ sfdsf] k|s[lt, :jf:Yo / ;'/Iffnu-
fotsf ljifodf >ldsnfO{ cled'vLs/0f ug{] ul/Psf] 5 
. -lhNnf jg clws[t /fs]z s0f{;+u ul/Psf] s'/fsfgLdf 
cfwfl/t _ 

*Corresponding author:  bhola_bhattarai@hotmail.com
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g]kfndf jg jg >ldssf If]qdf lj:tf/} s]xL ;sf/fTds kxn klg z'? ePsf] 5 . ;/sf/L, 
u}/;/sf/L / ;fd'bflos txaf6 jg >ldsnfO{ cGo >lds ;/x dfGotf / clwsf/ lbg' kb{5 
eGg] s'/fdf hf]8 lbg yflnPsf] 5 . ;+o'Qm /fi6« ;ª\3n] kfl/t u/]sf] lbuf] ljsf; nIonfO{ 
:jLsf/ u/L To;cg';f/ /fli6«o nIo lgwf{/0f u/]sf] cj:yfdf tL nIox? xfl;n ug{sf nflu 
klg >ldssf] hLjg:t/df ;'wf/ Nofpg' h?/L x'G5 . lbuf] ljsf; nIosf !& j6f nIodWo] 
cf7f}+ gDa/sf] nIo >lds;Fu ;DalGwt 5 . o;df ;a}sf nflu lg/Gt/, ;dfj]zL / lbuf] cfly{s 
j[l4 tyf k"0f{ / pTkfbgd"ns /f]huf/L / dof{lbt sfdsf] k|j4{g ug]{ af/]df Joj:yf ul/Psf]] 
5 . o;}u/L ;+ljwfg;efaf6 ag]sf] klxnf] ;+ljwfgn] >d If]qdf u/]sf] Joj:yfn] cfufdL lbgdf 
>ldsx?sf] cfly{s, ;fdflhs :t/ tyf sfg'gL x}l;ot a9fpg d2t ug]{ g} 5 eg] ;/sf/n] 
;+zf]wg ug{ nfu]sf] >d P]gdf klg cgf}krfl/s If]qsf >ldssf] kIfdf ul/Psf] Joj:yfn] kSs} 
klg jg >ldsnfO{ d"nwf/df cfpg ;xh x'g]5 . ;fd'bflos txdf klg jg >ldssf] lxtdf s]xL 
;sf/fTds kxn ePsf] kfOG5 . 

!=! g]kfndf jg Joj:yfkg / jg >lds 

jg ;+/If0fdf :yfgLo ;d'bfosf] ;xeflutf 
a9\g yfn]kl5 clxn] jgsf] 3gTjdf 
a9f]Q/L ePsf] 5 . ;g\ @)!% sf] jg 
;|f]t ;j{]If0fcg';f/ jgn] 9fs]sf] If]q s'n 
e"–efusf] #(=^ k|ltztaf6 a9]/ $$=& 
k|ltzt k'u]sf] 5 . g]kfnn] cjnDag 
u/]sf] ;d'bfodf cfwfl/t jg Joj:yfkg 
-;fd'bflos jg, ;fem]bf/L jg, dWojtL{ 
;fd'bflos jg, sa'lnotL jg cflb_ ljZjd} 
pbfx/0fLo /x]sf] 5 . /fhgLlts k|efjdf 
k6sk6s jg kmF8fgL, cltqmd0f ePsf 
5g\ . tLa| jg ljgf;n] jgdf cfl>t ;d'bfo 
k|ToIf k|efljt aGg k'u]sf 5g\ eg] hnjfo' 
kl/jt{ghGo ljkb\x? a9\g yfn]sf] 5 . jgsf] ;+/If0f u/L o;sf] lbuf] pkof]usf nflu jg 
Joj:yfkgdf Wofg lbg' cfjZos x'G5 . o;n] jftfj/0fLo ;Gt'ng x'g'sf] ;fy} hLljsf]kfh{g / 
d'n'ssf] cfly{s ;d[[l4df of]ubfg k'Ub5 . 

d'n'ssf] cfly{s ljsf;sf] cfwf/ jg If]qsf] Joj:yfkgdf d'Vo e"ldsf v]Ng] jg >ldsx?sf] 
af/]df clxn];Dd /fHosf gLlt, lgod / sfo{qmddf s'g} pNn]v ePsf] kfOFb}g . jg;Fu cfkm\gf] 
hLjg lgjf{x ug]{ / o;sf] ;+/If0fdf g} cfkm\gf] eljio b]Vg] pgLx?sf] e"ldsfnfO{ ;Daf]wg gul/
P;Dd jg Joj:yfkgsf s'/f lg/y{s aGb5 . lsgsL lj?jfsf] g;{/L jf pd|]sf] If0fb]lv jo:s eO{ 
To;sf] s6fg u/L sf7 jf bfp/fsf] ?kdf pkof]udf Nofpg] qmd;Dd jg >ldssf] ;+nUgtf /xg] 

j}1flgs jg Joj:yfkg / jg >lds

g]kfn ;/sf/n] t/fO{sf] ;fem]bf/L tyf ;fd'bflos jg 
If]qdf j}1flgs jg Joj:yfkg sfo{qmd z'? u/]sf]  5 . 
jgsf] lbuf] Joj:yfkgsf] nflu pko'Qm l;lNesNr/ 
k|0ffnLdfkm{t jo:s ?vx? lgsfNg] / pTkfbgdf hf]8 lbg] 
o; sfo{qmdsf] nIo /x]sf] 5 . 

jgsf] Joj:yfkgsf] nflu sfo{of]hgf lgdf{0f, ;d'bfo 
txdf ;r]tLs/0f, jgsf] ;Ldfª\sg, clUg/]vf lgdf{0f, 
jgsf] /]vb]v, ?vsf] ykgL, s6fgL 9'jfgL, r§f lgdf{0f, 
ljj/0fb]lv k'gM pkef]Qmfsf] 3/w'/L;Dd sf7, bfp/f 
k'¥ofpg] sfo{df ;of}+ jg >ldsx? ;+nUg x'g] ub{5g\ . t/ 
oL >ldssf] lxtsf] nflu eg] g t ;/sf/n] s'g} ljz]if 
sfo{qmd g} nfu" u/]sf] 5, g t j}1flgs jg Joj:yfkg 
sfo{of]hgfdf g} s'g} k|fjwfg /flvPsf] 5 . 
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ePsfn] pgLx?nfO{ jg ;+/If0f / To;sf] pkof]usf jf:tljs ;fem]bf/sf] ?kdf lng'kb{5 . o; 
cWoogdf ltg} jg >ldsn] ef]Ug'k/]sf ;d:of / To;df ;DalGwt ;/f]sf/jfnfx?sf] e"ldsfsf 
af/]df rrf{ ug{ vf]lhPsf] 5 . 

!=!=! jg Joj:yfkg– jg Joj:yfkg eGgfn] lj?jfsf] g;{/L ug]{b]lv To;sf] uf]8d]n, j[If/f]k0f 
u/L ;+/If0f ub}{ x'sf{P/ kl5 s6fgL ug]{;Ddsf] sfdnfO{ a'lemG5 . Tolt dfq xf]Og, ?vsf] s6fgL 
u/L To;nfO{ bfp/f?kdf k|of]udf Nofpg]  tyf sf7nfO{ kmlg{r/ jf cGo :j?kdf pkof]udf Nofpg] 
;a} s'/fnfO{ klg jg Joj:yfkgsf] ?kdf lng] ul/G5 . lsgsL lj?jf nufpg'sf] cy{ To;nfO{ 
Tolts} ?vsf] ?kdf x'sf{pg' dfq xf]Og, jo:s ?vnfO{ sf7 jf bfp/fsf] ?kdf k|of]u x'g ;s]dfq 
To;sf] ;xL pkof]u x'G5 . 

!=!=@ jg >lds– jg >lds sf] x'g\, logn] jg Joj:yfkgdf s] s:tf] e"ldsf /fVb5g\ eGg] 
ljifodf clxn];Dd Wofg hfg ;s]sf] 5}g . jg / jg ;Da4 k]zf / Joj;fodf ;+nUg vf;u/L 
cgf}krfl/s If]qsf >ldsx?sf] xs clwsf/sf af/]df k|rlnt sfg'g df}g dfq /x]sf] 5}g, oL oL 
JolQmx? jg >lds x'g\ eg]/ kl/eflift;Dd u/]sf] kfOFb}g . h;n] ubf{ jg >ldssf] kIfdf ;/sf/L 
tyf u}/;/sf/L:t/af6 s'g} 7f]; sfo{ x'g ;s]sf] 5}g . d'n'ssf] cfly{s ljsf;sf] d'Vo cfwf/ jg 
If]qsf] ;+/If0f ug]{ sfo{df dxTjk"0f{ of]ubfg k'¥ofpg] jg >ldssf] hLjg:t/df ;'wf/ gcfP;Dd 
;d[[l4sf s'/fx? Joy{ x'G5 . 

g]kfnsf] ;+ljwfg, jg P]g, jg lgodfjnL tyf cGo s'g} klg sfg'gn] jgdf cfl>t dhb'/ jf 
>ldssf] af/]df s'g} :ki6 kl/efiff u/]sf] 5}g . sfg'gdf jg >ldssf] af/]df :ki6 pNn]v gx'Fbf 
o;df ;+nUg nfvf}F >ldsn] Go"gtd\ clwsf/ / ;'/Iffsf] cg'e"lt ug{ kfPsf 5}gg\ . g]kfnsf] 
;+ljwfg, @)&@ n] cGo If]qx?df h:t} >ldsx?sf] kIfdf s]xL dxTjk"0f{ Joj:yf u/]sf] ePklg jg 
>ldssf] kl/efiff gx'Fbf tL k|fjwfgx? jg >ldssf] xsdf s;/L sfof{Gjogdf cfpg] eGg ;lsg] 
cj:yf 5}g . ;+ljwfgn] >ldssf] Joj;fohGo :jf:Yo, ;'/Iff / dof{lbt >dsf] k|Tofe"tsf ljleGg 
k|fjwfgx? /x]sf 5g\ . ;+ljwfgn] df}lns xscGt{ut wf/f !^ df k|To]s JolQmnfO{ ;Ddfgk"j{s 
afFRg kfpg] xsb]lv wf/f !* df ;dfgtfsf] xs, wf/f @$ df 5'jf5"t tyf e]befjlj?4sf] xs, 
wf/f @( df /x]sf] zf]if0flj?4sf] xs, wf/f #) df k|To]s gful/snfO{ :jR5 / :j:y jftfj/0fdf 
afFRg kfpg] xs, wf/f ## df /f]huf/Lsf] xs, wf/f # df :jf:Yo;DaGwL xs, wf/f $@ df ;fdflhs 
Gofosf] xssf] Joj:yf u/]sf] 5 . wf/f #$ df >dsf] xscGt{ut k|To]s >ldsnfO{ plrt >d 
cEof;sf] xs x'g]5 . o; wf/fdf æ>ldsÆ eGgfn] kfl/>lds lnO{ /f]huf/bftfsf nflu zf/Ll/s jf 
af}l4s sfo{ ug{] sfdbf/ jf dhb'/ eg]/ kl/eflift;d]t ul/Psf] ePklg o;df jg >lds kb{5g\ 
jf kb}{gg\ egL cGo sfg'gn] :ki6 u/]sf] 5}g\ . 

g]kfnsf] >d P]g, @)$* -;=;_ df sfdbf/ eGgfn] æk|lti7fgsf] pTkfbg sfo{ jf ;]jf k|bfg 
ug]{ sfo{ jf ;f] sfo{sf] lgldQ k|of]u ePsf] 3/hUuf jf d]l;g/L jf To;sf] s'g} efudf sfo{ 
ug]{ jf To:tf] sfo{;Fu ;DalGwt sfd jf c? s'g} cfsl:ds sfd u/]jfkt kfl/>lds lbO{ sfd 
nufOPsf] JolQm ;D´g' k5{ / zAbn] lk;/]6, 7]Ssf jf s/f/cGt{ut sfd ug]{ sfdbf/nfO{ ;d]t 
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hgfpF5Æ . o; kl/efiffn] ;+ul7t pBf]u÷k|lti7fgafx]s cGo If]qdf sfo{/t >ldsx¿sf] ljifodf 
s'g} ;Daf]wg u/]sf] 5}g\ . 6«]8 o'lgog -klxnf] ;+zf]wg_ P]g @)%% df æsfdbf/Æ eGgfn] k|lti7fg 
/ k|lti7fgaflx/ ljleGg pBf]u, Jofkf/ Joj;fo jf ;]jfdf sfo{/t :yfoL, c:yfoL, s/f/, b}lgs 
Hofnfbf/L, lk;/]6, 7]Ssfdf jf To; cGtu{t sfd ug]{ sfdbf/ tyf s[lif >lds ;Demg' k5{ eGg] 
pNn]v ul/P klg jg >lds af/]df df}g /x]sf] 5 .  Joj:yflksf–;+;bsf] ;fdflhs ;ldltdf 
5nkmndf /x]sf] >d ljw]os / ;fdflhs ;'/Iff;DaGwL ljw]osdf cgf}krfl/s If]qdf ;+nUg 
>ldssf] kIfdf pNn]v ul/Psfn] cfufdL lbgdf jg >ldssf] klxrfg sfg'gtM x'g] s'/fdf ljZj:t 
/xg ;lsG5 .

k|rlnt s'g} sfg'gn] jg >ldssf] k|i6 kl/efiff gu/]sf] ePklg jgdf cfl>t /xL sfo{ ug]{ 
JolQmx?sf] sfo{ k|s[ltsf] cfwf/df jg >lds eGgfn] jg;Fu ;DalGwt sfo{ h:t}M jg ;+/If0f, jg 
Joj:yfkg, jghGo pBf]u÷Joj:yfkgdf sfo{/t sfdbf/nfO{ jg >ldssf] ?kdf kl/eflift ug{ 
;lsG5 . ljleGg cWoogx? / cg';Gwfgsf] cfwf/df jg;Fu ;DalGwt sfd ug]{, jg ;+/If0f sfo{df 
;+nUg >lds / jgdf cfwfl/t pBf]ux? h:t} M sf7df cfwfl/t pBf]ux? -;Mldn, kmlg{r/ cflb_ 
Pjd\ u}/sfi7hGo pBf]ux? -h8La'6L tyf ;'ulGwt cf}iflwhGo j:t'_ df sfo{/t sfdbf/x? tyf 
jg / o;;Fu ;DalGwt If]qdf ;+nUg sfdbf/x? -lghL, ;/sf/L lgsfo tyf u}/;/sf/L ;+3;+:yfdf 
;+nUg_ nfO{ klg jg >ldssf ?kdf lng ;lsG5 . o;/L g;{/L ug]{b]lv j[If/f]k0f, ;+/If0f ub}{ 
s6fgL u/L To;af6 ljleGg j:t'sf] lgdf{0f sfo{df ;+nUg ;a} jg >lds x'g\ . 

!=@ g]kfndf jg >ldssf] tYof+s

ljZjsf 8]9 ca{eGbf a9L dflg; jgdf lge{/ 5g\ eg] g]kfnsf] s"n hg;ª\Vofsf] em08} &$ 
k|ltzt dflg; s[lif / jgdf cfl>t /x]sf 5g\ . g]kfndf >d zlQm :fj]{If0f, @))* cg';f/ 
cgf}krfl/s If]qdf >ldssf] ;ª\Vof sl/a Ps s/f]8 &% nfv /x]sf] 5 . h;df dlxnfsf] ;ª\Vof 
^! nfv ^( xhf/ / k'?ifsf] ;ª\Vof Ps s/f]8 !# nfv #@ xhf/ /x]sf] 5 . jgnfO{ g} d'Vo 
hLljsf]kfh{gsf] cfwf/ dfGg] jf >ldssf] af/]df x]bf{ g]kfndf jg >ldssf] ;ª\Vof slt 5 eGg] 
oyfy{ ljj/0f /fHo;Fu 5}g / o;af/]df cGo lgsfox?af6 klg s'g} cWoog ePsf] kfOFb}g . 
;fd'bflos, lghL, sa'lnotL nufotsf jg, jGohGt' ;+/If0fsf If]qdf ;+nUg >ldsx¿ c;+ul7t 
/x]sf sf/0f >ldssf] jf:tljs tYofª\s kfpg sl7g 5 . 7"nf] ;ª\Vofdf  /x]sf jg x]/fn', s6fg 
/ 5kfg, nf]8 / cgnf]8 ug]{b]lv lghL If]qsf sf7 pBf]u, h8La'6L ;ª\sng tyf k|zf]wgnufotsf 
If]qdf klg c;+ul7t >lds 5g\ . 

s[lif / jg Psfk;df cGt;DalGwt klg ePsfn] ls;fg / jgdf cfl>t JolQmnfO{ cnu u/]/ x]g{ 
;ls+b}g . jg If]qdf lqmofzLn >ldsx¿ clwsf+z s[lifdf ;+nUg ePsfn] klg k"0f{sfnLg / cf+lzs 
>lds slt 5g\ eGg] olsg tYofª\s 5}g . u}/;/sf/L ;+:yfx? PnPkmkL / Ocf/On] ;g\ @)!! 
df u/]sf] cWoogn] cgf}krfl/s If]q cGtu{t ;/sf/L lgsfodf !% nfv !# xhf/ / cf}krfl/s 
If]qdf Ps nfv $# xhf/ >lds jg jftfj/0f If]qdf lqmofzLn 5g\ . o;/L x]g]{ xf] eg] jg tyf 
jftfj/0f If]qdf ;fdfGotM !^ nfveGbf a9L >ldsx¿ lqmofzLn /x]sf] cg'dfg ug{ ;lsG5 .
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@= cWoogsf] p2]Zo

lbuf] jg Joj:yfkgdf ;+nUg /x]sf em08} !^ nfv >ldssf] af/]df /fHon] clxn];Dd plrt 
;Daf]wg ug{ g;s]sf] cj:yfdf pgLx?sf] clwsf/sf af/]df ;DalGwt kIfnfO{ 3r\3Rofpg 
cfjZos 7fg]/ of] cWoog ug{ vf]lhPsf] xf] . jg, jftfj/0f / h}ljs ljljwtfsf] ;+/If0f / lbuf] 
Joj:yfkg jg >ldsaf6 dfq ;Dej ePsfn] pgLx?sf] e"ldsfnfO{ phfu/ u/L /fHonfO{ plrt 
sfg'gL cfwf/ tof/ ug{, >dsf] ;Ddfg ug{, cGo >lds;/x jg >ldssf] klg x}l;ot :yflkt 
u/fpg o; cWoogn] 7f]; cfwf/ tof/ ug{ ;Sb5 eGg] ljZjf; ul/Psf] 5 . 

#= ljlw

jg >ldsnufot cgf}krfl/s >d If]qdf sfo{/t >ldsx?sf] af/]df xfn;Dd s'g} cWoog, 
cg';Gwfg, gLltut Joj:yf tyf >dsf] ;Ddfg;d]t x'g g;s]sf] cj:yfdf ul/Psf] o; lgZro 
g}  lyPg . cWoogsf] qmddf k'/fgf b:tfj]hx?sf] cWoog tyf s}nfnL / slknj:t'df ;fem]bf/L 
jgdf ul/Psf] :ynut cjnf]sg e|d0faf6 k|fKt hfgsf/L / ;"rgfsf] cfwf/df g} g]kfndf jg 
>ldssf] cj:yfnfO{ ;'Id?kdf lrq0f ug{ ;lsPsf] 5 . 

$= glthf / 5nkmn 

$=! jg >ldssf] olsg tYof+ssf] cefj 

g]kfnsf] jg Joj:yfkgdf z'?b]lv g} ;+nUg /xFb} cfPsf jg >ldssf] af/]df clxn];Dd /fHosf 
;+jlGwt lgsfox? / cGo ;/f]sf/jfnfsf] Wofg k'Ug ;s]sf] 5}g\ . jg >lds sf] x'g\, logn] jg 
;+/If0f / Joj:yfkgdf s;/L of]ubfg k'¥ofO/x]sf 5g\ / ltgsf] ;]jf, ;'/Iff, Ifdtf clej[l4 s;/L 
x'g ;Sb5eGg] af/]df k|rlnt sfg'gdf pNn]v gx'g', jg;Fu ;DalGwt sfo{qmdx?n] Wofg glbg' 
tyf ;/f]sf/jnf lgsfox? uDeL/ gx'g'n] ubf{ em08} !^ nfvsf] ;ª\Vofdf /x]sf jg >ldsx? 
clxn] klg bf];|f] bhf{sf] gful/s ;/x /xg' k/]sf] 5 . 

$=@ jg >ldssf] sfo{ hf]lvdo'Qm 

jg If]qdf /x]/ sfd ug'{kg]{ ePsfn] jg >ldsx?sf] sfo{ cToGt hf]lvd / r'gf}tLk"0f{ /x]sf] 5 . 
ljZjdf jg hª\un tyf o;;Fu ;DalGwt sfd cToGt} hf]lvdk"0f{ k]zfsf] ¿kdf lnFb} a9\bf] b'3{6gf 
/ Joj;fohGo /f]u Go"gLs/0fsf nflu cg]sf}+ k|oTg eO/x]sf 5g\ . g]kfndf eg] jg If]qdf sfd 
ug]{ >ldsx¿sf] r]tgf hfu[t ug{ g;Sbf Joj;fohGo b'3{6gf / /f]usf] lzsf/ x'g afWo  5g\ . 

jg If]qdf ;Da4 k]zfdf nfu]sf >ldsx?NffO{ cf–cfˆgf] Joj;fosf] k|s[ltcg';f/ km/s vfnsf] 
hf]lvd Joxf]g'{ kl//x]sf] 5 . jg hª\undf hfFbf hª\unL hgfj/, ;k{, laR5Lsf] 8/ Psftkm{ 5 
eg] s6fgL lr/fgLdf ;+nUg >ldsnfO{ c;'/lIft / cj}1flgs xltof/ tyf sfd ug]{ 7fpFsf] sf/0f 
hf]lvd Joxf]g'{ kl//x]sf] 5 . o;}u/L ;Mldn, kmlg{r/ pßf]udf sfd ug]{ >ldsx?n] sf7sf] w'nf], 
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xltof/sf] k|of]u ubf{ x'g] b'3{6gfx?sf] ;dfg ug'{ kl//x]sf] 5 . h8La'6Lsf] k|zf]wg, 9'jfgL tyf 
ljt/0f If]qdf sfd ug]{, sf7 tyf u}/sfi7hGo j:t'sf] pkrf/ ubf{ sltko >ldsnfO{ v/fa 
cf}iflw -chemical_, Uof;h:tf kbfy{jf6 hf]lvd Aoxf]l//xg' k/]sf] 5 . o;/L jg >ldssf] sfo{ 
k|s[ltcg';f/ hf]lvdsf If]q / :j?k km/skm/s vfnsf /x]sf 5g\ . 

jif]{gL y'k|} jg >ldsx?n] sfds} l;nl;nfdf csfnd} Hofg u'dfpg'kg]{, cª\ueª\u x'g] ub{5g\ . 
eL/af6 n8\g], xltof/n] sf6\g], sf7n] r]Kg], cf}hf/sf] k|of]u ubf{ x'g] b'3{6gf, hËnL hgfj/af6 
cfqmd0f, ;k{–laR5Lh:tf ljiffn' k|hflt cflbsf] 8;fO{, hª\unL hgfj/af6 x'g;Sg] cfqmd0feGbf 
jg t:s/af6 x'g] cfqmd0f sd r'gf}tLk"0f{ 5}g . jg t:s/sf] cfqmd0f k/L jif{df Ps÷b'O{hgfsf] 
d[To' ePsf] jf y'k|} cª\eª\u x'g] u/]sf] ;dfrf/ k|sfzdf cfpg] u/]sf 5g\ . o:t} ljleGg xfgLsf/s 
/;fogsf] k|of]u ug'{kg]{ ePsfn] tTsfnLg jf bL3{sfnLg?kdf x'g] c;/sf] lzsf/ x'g' kb{5 . 

$=# gLlt tyf sfg'gsf] cefj 

g]kfnsf] ljBdfg P]g sfg'gdf jg >ldssf] af/]df :ki6 Joj:yf gx'Fbf cGo >lds;/x jg 
>ldssf] x}l;ot sfg'gL, cfly{s, ;fdflhs ?kdf aGg ;s]sf] 5}g . g]kfnsf] jg P]g, @)$( n] jg 
hf]ufpg], jgaf6 /f]huf/L l;h{gf ug]{, pBf]u tyf snsf/vfgf vf]Ng] Joj:yf u/]sf] ePklg To; 
sfo{df ;+nUg >ldssf] ;]jf ;'ljwfsf af/]df s'g} Joj:yf u/]sf] 5}g\ . sltko jg;Fu ;DalGwt 
lgb]{lzsfx? hf/L ul/Psf ePklg tL afWosf/L x'g ;Sb}gg\ . 

jg gLlt, @)&! n] aNn jg >lds zAb /fv] klg jg >ldsx? sfg'gsf] kl/efiffleq g/x]sf] 
eGb} sfg'gdf jg >ldssf] Hofnf Pj+ kfl/>lds, ;fdflhs ;'/Iffnufot ljifosf] cem} ;Daf]wg 
x'g ;s]sf] 5}g . jg ;DaGwL ljutdf ag]sf u'?of]hgf, jg P]g, @)$(, jg lgodfjnL @)%!, 
jg gLlt, @)%&, /fli6«o lgs'~h tyf jGohGt' cf/If;DaGwL P]g lgod s'g}df klg jg >ldsaf/] 
pNn]v 5}g . jg gLltcg';f/ jg P]g, @)$( ;+zf]wg gePsfn] gofF jg gLltsf] k|efjsf/L 
sfof{Gjog x'g ;s]sf] 5}g . ha;Dd ;+ljwfg, jg jf >lds P]gdf g} jg >lds oL x'g\ / logLx? 
klg cGo cf}krfl/s If]qsf >lds;/x g} x'g\ eGg] :ki6 sfg'gL Joj:yf aGg ;Sb}g, ta;Dd jg 
>ldssf] hLjg / k]zfut ;'/Iff tyf cfly{s ;fdflhs cj:yfdf ;'wf/ cfpFb}g . 

jg gLlt @)&! nfu" ePkl5 klg s]xL P]g, gLlt lgod Pjd\ lgb]{lzsf klxn]sf] ?kdf /x]sfn] o;df 
kl/dfh{gsf] vfFRff] /x]sf] 5 . jg gLltcg';f/ jg P]g -@)$(_ / lgodfjnL -@)%!_ df tTsfn} 
>lds:fDaGwL Joj:yf ug'{kb{5 . o:t} /fli6«o lgs'~h tyf jGohGt' :f+/If0f P]g -@)@(_, jftfj/0f 
:f+/If0f P]g -@)%#_ jGohGt' :f+/If0f lgodfjnLnufot lgodfjnL :f+zf]wg u/L >ldssf] xs / 
lxtsf k|fjwfg :fdfj]z ug{ cfjZos 5 .

$=$ ;Lk, Ifdtf, bIftfsf] cefj M jg >ldsn] sfdcg';f/sf] bIftfnfO{ clej[l4 ug]{ ;Lk ljsf; 
tflnd kfPsf 5}gg\ . pgLx?n] k/Dk/fut 9ª\uaf6} sfd ug'{ k/]sf] 5 . jg >ldssf] bIftfcg';f/ 
klxrfg eO{ klxrfg sf8{ -k|df0fkq _ gx'Fbf klxrfg x'g ;s]sf] 5}g . goFf k|ljlw, pks/0f / 
cfw'lgs cf}hf/sf] ljsf; eO;s]sf] cj:yfdf jg >ldsx?nfO{ To;;DaGwL 1fg Pjd\ k|of]u 
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ug]{ ;Lksf] ljsf;sf nflu tflndsf] 
Joj:yf x'g' h?/L 5 . jg >ldsnfO{ 
hLljsf]kfh{g ;'wf/sf nflu Ifdtf 
clej[l4 / /f]huf/Ld"ns sfo{qmd 
;~rfng x'g ;s]df pgLx?sf] 
sfo{bIftf a9\g hfG5 / To;n] 
pTkfbsTjdf j[l4 NofpF5 . >ldssf] 
cfwf/e"t clwsf/df ;Lk ljsf; klg 
k5{ . >ldssf] ;Lk ljsf;n] pTkfbg 
j[l4 u/fpF5 eGg] ;f]rsf] sdL 5 . 

$=% 6«]8 o'lgog clwsf/af6 al~rt  

d'n'sdf nf]stflGqs k|0ffnL :yflkt 
ePklg jg >ldsx? cem} 6«]8 o'lgogsf] 
clwsf/af6 al~rt 5g\ . 6«]8 o'lgog 
-klxnf] ;+zf]wg_ P]g @)%% sf] bkmf 
#-!)_ n] ;DalGwt k|lti7fgsf sfdbf/
x?n] cfkm\gf] k]zfut xslxtsf] ;+/If0f 
/ ;Da4{g ug{ k|lti7fg:t/sf] 6«]8 
o'lgogx?sf] u7g ug{ ;Sg] clwsf/sf] 
Joj:yf u/]sf] 5 . t/ pkbkmf -$_ 
df ;DalGwt k|lti7fgsf] sDtLdf @% 
k|ltzt sfdbf/x? ;b:o gePsf] 
k|lti7fg:t/sf] 6«]8 o'lgogsf] ;b:o 
x'g ;Sg] 5}g eGg] Joj:yfn] c;ª\ul7t 
If]qdf ;+nUg jg >ldssf] 6«]8 o'lgog 
clwsf/ s'l08t ePsf] 5 . ;/sf/n] 
6«]8 o'lgogsf] tkm{af6 k|ltlglw dgf]gog ubf{ jf 6«]8 o'lgogaf6 k|ltlglwTj u/fpFbf ljifoj:t';Fu 
;DalGwt 6«]8 o'lgogx? PseGbf a9L ePdf To:tf] 6«]8 o'lgogaf6 ;dfg'kflts ?kdf jf cfnf]kfnf] 
u/L dgf]gog jf k|ltlglwTj u/fpg] ;DaGwdf 6«]8 o'lgog -klxnf] ;+zf]wg_ P]g, @)%% df Joj:yf 
u/]kl5 jg >ldssf] k|ltlglwTj x'g ;s]sf] 5}g .

blIf0f Pl;ofnL d'n'sd} jg jftfj/0fdf ;+nUg >lds ;+ul7t ePsf] b]lvFb}g . ef/tnufotsf 
ljleGg d'n'sdf ev{/} jg >ldsx¿sf] 6«]8 o'lgog :yfkgf ug]{ tof/L /x]sf] kfOG5 . 6«]8 o'lgog 
eGg]lalQs} /fhgLlts bnsf] eft[ ;+u7g eGg] dfq} a'emfO   5 . 6«]8 o'lgogsf] sfd eg]sf] s'g} 
/fhgLlts bnsf] lk5nUu' gsg]/ dhb'/sf] clwsf/nfO{ s]G›df /fv]/ sfd ug{'k5{ . g]kfndf clxn] 

jg k|df0fLs/0f If]qdf jg >lds

g]kfndf jg k|dfl0fs/0f sfo{qmd ;'? ePsf] Ps bzs 
lalt;s]sf] 5 . bf]nvf / aemfËsf ;fd'bflos jg tyf tL 
jg If]qjf6 lgsflnPsf] sRrf kbfy{sf] k|of]u u/L pTkflbt 
j:t'x?sf] k|df0fLs/0f cGt/f{li6«o:t/sf] km/]i6 :6]jf8{l;k 
sfplG;nsf] dfkb08cg';f/ x'Fb} cfPsf] 5 . sfplG;nsf] 
l;4fGt g+= @ df >ldssf] xs clwsf/sf] af/]df pNn]v 
5 . ;f]xL l;4fGtcg';f/ xfn ;fd'bflos jgsf] ljwfg tyf 
sfo{of]hgfx? ;+zf]wg u/L jg >ldssf] xs / lxtsf] 
kIfdf ;fd'bflos jgsf sfo{of]hgfx?df ;dfj]; ul/Psf] 
kfOG5 . o;}jif{ ;+zf]wg ePsf] bf]nvfsf &# j6f ;fd'bflos 
jgsf] sfo{of]hgfdf Pj+ uf}/Lzª\s/ ;+/If0f If]qsf !& j6f 
;+/If0f jg ;d"xsf] sfo{of]hgfdf jg >lds;DaGwL Joj:yf 
lj:t[t?kdf ;dfj]z ul/Psf] 5 . ;dfg Hofnf kfpg'kg{], 
jfn>lds /fVg gx'g], dlxnf >ldssf] lxt;DaGwL Joj:yf, 
6«]8 o'lgogdf cfj4 x'g kfpg], Hofnfdf ;f}bfjfhL ug{ kfpg], 
tflnd tyf ;'/Iff ;fdu|Lsf] pknAwtf, Ifltk"lt{, ladfnu-
fotsf k|fjwfgx? ;d]l6Psf] 5 .

oBlk, k|df0fLs/0f ePsf / k|df0fLs/0fsf nflu tof/L 
ul//x]sf ;fd'bflos jgsf] sfo{of]hgfdf >ldssf] xslxtaf/] 
Joj:yf ePsf] / ;fdfGo cled'vLs/0f ul/Psf] ePtfklg tL 
jgx?df jg k}bfjf/ / ;]jfdf cfwfl/t Joj;fod"ns ultljl-
wx? ;lqmo jf k"0f{?kdf ;~rfngdf cfOg;s]sf sf/0f o;sf] 
sfof{Gjog kIfsf] k|efjsfl/tf x]g{sf nflu eg] cem} s]xL 
;do nfUg] b]lvG5 . aemfËsf k|df0fLs/0f ePsf ;fd'bflos 
jgsf] tTsfn sfo{of]hgf kl/dfh{g u/L of] Joj:yf /fVg'kg{] 
cj:yf 5 eg] b]ze/sf cGo ;fd'bflos jgdf klg >ldssf] 
xslxt;DaGwL k|fjwfg ;dfj]z ul/g'kg]{ b]lvG5 . csf{]tkm{ x]g{] 
xf] eg] sfo{of]hgfdf ;dfj]z ul/Psf Joj:yf sfof{Gjogdf 
k|ofKt hf]8 lbg'kg{] cfjZostf b]]lvG5 .
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sl/a Ps bh{g 6«]8 o'lgog ;+:yfx? ePklg jg jftfj/0fdf lqmofzLn /fhgLlts bnsf 6«]8 
o'lgogn] klg jg >ldsnfO{ ;+ul7t ug{ ;s]sf 5}gg\ . 6«]8 o'lgogx¿;Fu ;xsfo{ u/L jg tyf 
jftfj/0f >ldssf] /fli6«o:t/sf] 6«]8 o'lgog dxf;+3 aGg ;s] jg >ldssf ;d:of ;dfwfgsf 
nflu /fHonfO{ plrt sfg'g th'{df ug{ abfa lbg ;lsG5 .

$=^ Go"gtd kfl/>ldssf] cefj 

/fHon] cGo lgsfosf >ldssf] Go"gtd\ kfl/>lds lgwf{/0f u/]klg cem} jg >ldsn] plrt Hofnf 
kfpg ;s]sf 5}gg\ . pgLx? lgo'lQm ;d]t gkfO{ sfd ug{ ljjz 5g\ . pgLx?sf] sfdsf] d"Nofª\sg 
ePsf] 5}g eg] sfdsf] ;fdflhs dof{bf gx'Fbf cfkm"nfO{ lg/Lx, ckdflgt / lgM;xfo dfGg ljjz 
5g\ . pgLx?n] hf]lvdk"0f{ jftfj/0fdf sfd ug'{kg]{ ePklg :jf:Yo / ;'/Iffk|lt s'g} Wofg hfg 
;s]sf] 5}g . ;fd'bflos jgdf dfgfkfgL cGg jf dfl;s @÷# xhf/ ?k}ofF tnadf sfd ul//x]sf 
5g\ .

jftfj/0f dGqfnon] ;g\ @)!! ;fndf u/]sf] Ps cWoogdf ;g\ @))! df dsjfgk'/df dfq &^ 
xhf/ !@% df5f, jg / s[lif If]qdf ;+nUg dhb"/ /x]sf] pNn]v u/]sf] lyof] . @)!) df of] ;ª\Vof 
(@ xhf/ &%* k'Ug] cg'dfg ul/Psf] lyof] . ;g\ @)!@ df dsjfgk'/df ul/Psf] k];fut :jf:Yo 
/ ;'/Iff;DaGwL cWoogdf !!( j6f jg;Fu ;DalGwt pBd /x]sf] / To;df Ps xhf/ !@# hgfn] 
/f]huf/L kfPsf] b]lvPsf] 5 -e§/fO{ @)!@_ . ;f] cWoogcg';f/ !) k|ltzt >lds dfq cf}krfl/s 
If]qdf /x]sf 5g\ . () k|ltztn] lgo'lQm lagf g} sfd u/]sf lyP . pgLx?nfO{ lgo'lQm lng' kb{5, 
;fd"lxs ;f}bfjfhL ug{ ;lsG5 eGg];Dd hfgsf/L gePsf] kfOPsf] lyof] .

$=& ;'/Iff / :jf:Yosf] cefj  

g]kfnsf] ;Gbe{df k|ltjif{ ljleGg If]qdf sfo{/t sl/a Ps xhf/ sfdbf/ b'3{6gfdf kg]{ / tLdWo] 
em08} Ps;o hgfn] Hofg u'dfpg] u/]sf] tYo ;fj{hlgs ePsf] 5 . sfdbf/sf] :jf:Yosf] nflu 
sfo{ynf] cToGt dxTjk"0f{ kIf ePklg o;tkm{ ;/sf/, /f]huf/bftf ;Da]bgzLn b]lvFb}g eg] >lds 
cfkm}F klg hfgsf/ jf uDeL/ /x]sf]   kfOFb}g . sfo{ynf]sf] plrt Joj:yfkgsf] cefjdf w]/} b'3{6gf 
x'g], :jf:Yo / ;'/Iffdf gsf/fTds c;/ kg]{ u/]sf] 5 . jg >ldssf] pko'Qm af;:yfg / kf}li6s 
tTjo'Qm ef]hgsf] clwsf/nfO{ klg Wofg lbg' h?/L 5 .  

jg >lds ;w}Fh;f] jg hª\undf /x]/ sfd ug]{, jGohGt';Fu le8\g'kg]{ / cfkTsfnLg cj:yfdf 
klg sfd ug'{kg]{ ePsfn] pgLx?sf] tTsfn p4f/, pkrf/ / cfkTsfnLg ;]jfsf] ;'lglZrt x'g' 
kb{5 . c;'/lIft sfo{:ynsf] sf/0f ljleGg b'3{6gf x'g], sfd ubf{ rf]6k6s nfUg] hf]lvdo'Qm If]qdf 
cfkTsfnLg p4f/ tyf k|fylds pkrf/sf] Joj:yf clgjfo{ u/fpg' kb{5 .

$=*= k]zfut xsclwsf/sf] ;Da4{g  

6«]8 o'lgogdf cfj4 g/x]klg k]zfut xslxtsf nflu ;d]t pgL ;+ul7g x'g ;s]sf 5}gg\ . ;+ul7t 
eP/ tna eQf, aLdfh:tf Go"gtd\ ;]jf ;'ljwfsf nflu ;f}bfafhL ug]{ cj:yf g/x]sfn] Go"g 
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Hofnfdf hf]lvdk"0f{ sfd ul//fVg' 
k/]sf] 5 . jg >lds ;+ul7t gx'Fbf 
Go"gtd\ ;]jf ;'ljwfaf6 al~rt 
eO/x]sf 5g\ . /fHon] pknAw 
u/fpg' kg]{ cfwf/e"t clwsf/af6 
al~rt x'g' k/]sf] cj:yf 5 . jg 
k}bfjf/ pTkfbg If]qdf ;a}eGbf 
a9L c;+ul7t >lds /x]sf] If]q 
xf] . jg tyf jftfj/0f tyf ;+/If0f 
If]qdf ;+nUg >ldssf] juL{o Pjd\ 
k]zfut xsclwsf/sf] ;Da4{g 
ug{, jg tyf ;Da4 If]qsf >lds 
tyf s[lif >lds / Joj:yfkgaLr 
;'dw'/ cf}Bf]lus ;DaGw ljsf; ug{ 
tyf jg jftfj/0f / ;+/If0f If]qdf 
;+nUg >ldssf] xs clwsf/sf 
nflu /fHosf] gLlt lgdf{tf tyf 
lg0f{o k|lqmofdf >ldssf] ;xeflutf 
/ k|ltlglwTjsf] ;'lglZrttf x'g 
;s]sf] 5}g . 

dof{lbt sfdsf nflu x/]s >ldsnfO{ ;fdflhs ;'/Iffsf] clwsf/, ;dfg / plrt kfl/>ldssf] 
clwsf/, cfkm" tyf cfkm\gf] kl/jf/sf nflu dfgj ;Ddfgo'Qm hLjg ;'lglZrt ug{ kfpg] clwsf/ 
x'G5 . k|To]s >ldsnfO{ sfdsf] lglZrt ;do, tnaL labf, ;lxt cf/fd tyf dgf]/~hgsf] 
clwsf/ x'G5 . To;}u/L sfdnfO{ dof{lbt agfpg cfOPnf]sf] dxf;lGwx¿n] ;fd"lxs ;f}bfafhLsf 
dfWodaf6 ;fdflhs ;+jfbsf] clwsf/sf] Joj:yf u/]sf] kfOG5 .  oL pNn]lvt clwsf/ pkof]u 
ug{ ;Sg] cj:yfdf >ldsx¿sf] Ifdtf / Pstf clej[l4 ug{ ;s]dfq g]kfnL >ldsx¿sf] nflu 
dof{lbt sfdsf] ;'lglZrttf ug{ ;lsG5 . x/]s pBf]u k|lti7fg÷sfo{ynf]df sfd ug]{ jftfj/0f 
>ldsd}qLk"0f{ agfpg' k5{ . 

$=( sd Hofnf  

jg >lds;DaGwL :ki6 sfg'gL Joj:yf gx'Fbf c;dfg / ckof{Kt Hofnfdf sfd nufpg] qmd 
a9\bf] 5 . jg tyf jghGo pBf]udf sfd ug]{ bIf hgzlQmnfO{ klg ;fwf/0f HofdLsf] ?kdf a'em\g] 
ul/G5 . jg >ldsnfO{ bIf hgzlStsf] ?kdf dfGotf glbg' / jflif{s Hofnfb/ /]6 lhNnf ljsf; 
;ldltn] ;fwf/0f Hofnf lgwf{/0f ul/G5 . /fHon] cGo If]qdf h:tf] Go"gtd kfl/>lds lgwf{/0f 
u/]sf] 5}g . cGo If]qsf >ldssf] h:Tff] :yfoL lgo'lQm, ;~ro sf]if, lgj[QLe/0f, ljdfnufotsf 

afx|jg ;fem]bf/L jgsf] 36gf cWoog

b'O{ jif{cl3 afx|jg ;fem]bf/L jgdf jg Joj:yfkg sfo{ z'?   eof] . 
jgsf] sf7 s6fgL / 9'jfgLsf] nflu :yfgLo jg >ldsx? cfkm}Fn] 
7]Ssf lng eg]  kfPgg\ . pgLx?;Fu btf{jfnf -Eof6, Kofg_ sDkgL 
gePsfn] aflx/sf] sDkgLn] ;f] sfd lnof] . :yfgLo >ldsx?n] 
pQm sDkgL;Fu k]6L 7]Ssfdf sfd lnP . ;fem]bf/L jg / sDkgL-
aLr ;Demf}tf x'Fbf >ldssf] kIfdf s'g} s'/f pNn]v  ePg . sf7 
s6fgL / 9'jfgL ubf{ >ldsx? 3fOt] eP . ;fgf] rf]6k6s nfUbf 
>lds :jodn] pkrf/ ug'{kg{] jfWotf /x\of] eg] sf7 nf]8 ubf{ 
3fOt] ePsf >ldssf] pkrf/ >ldsx?af6} k};f p7fP/ ul/of] . 
o:tf] cj:yfdf ;fem]bf/L jg, lhNnf jg sfof{no, 7]s]bf/ sDkgLn] 
lhDd]jf/L lng'kg{] >ldsx?sf] dfu /x]sf]  5 .  t/ tL lgsfon] 
o:tf] lhDd]jf/L lnPsf] kfOPg .

csf{]tkm{, sf7 ;ª\sngstf{ >ldsn] ;dod} ;Demf}tf u/]sf] /sd 
gkfpg], ;Demf}tfdf tf]lsPeGbf a9L sfd ug'{kg{] cj:yf b]lvof] . 
sf7 s6fgL / 9'jfgLkl5sf] ;/;kmfO{ s;n] ug{] eGg] s'/f ;Demf}tfdf 
n]]lvPsf] 5}g\ t/ >ldsn] Tof] ;kmfOsf] ;d]t sfd ug'{ k/]sf] u'gf;f]] 
5 . csf{]tkm{, ?vsf] s6fgL, 9'jfgL;DaGwL tflndsf] cefjdf w]/} 
b'3{6gf Joxf]g'{ k/]sf] >ldsx? atfpF5g\ . -:yfgLo >lds;Fu !( 
gf]e]Dj/ @)!^ df ul/Psf] s'/fsfgL _
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;'ljwf jg >ldsn] kfPsf 5}gg\ . jg >ldsx?n] jg If]q Pjd\ jghGo pBf]udf hf]lvd k"0f{ sfo{ 
ug{' kg]{ xF'bf pgLx?sf] k];fhGo ;'/Iff, hLjg ljdf / cGo ;'ljwfsf] Joj:yf x'g ;s]sf] 5}g\ .

$=!) kf];fs tyf JolQmut ;'/Iff ;fdu|Lsf] cefj  

s'g} klg sfof{no, sfo{ynf], sfo{ jftfj/0fcg';f/ sfddf ;+nUg dflg;x¿nfO{ ljleGg s'/fsf] 
Joj:yf kg]{ x'G5 .  sfd ;DkGg ug{ cfjZos kg]{ ;fwg tyf dflg;x¿ hf]lvdaf6 aRg ;'/Iff 
;fdu|L / kf]zfssf] ;d]t Joj:yf ug'{k5{ . ;/sf/sf] ljleGg ;]jfdf sfo{/t sd{rf/Lx¿sf] 
klxrfg kf]zfsaf6} x'G5 . k|x/L, ;]gf, sd{rf/L, lrlsT;s kf]zfss} cfwf/df klxrfg x'g'sf] ;fy} 
dof{bf;d]t sfod ub{5 . jg hËndf sfd ug]{ >ldsx¿sf nflu sfdsf] k|s[ltsf] cfwf/df 
kf]zfssf] Joj:yf ug'{ h?/L x'G5 .

cGTodf ;/sf/n] jg >ldsnfO{ cGo cf}krfl/s If]qsf >lds;/x sfg'gL Joj:yf u/L jg 
Joj:yfkgdf jg >ldssf] e"ldsfnfO{ cem k|efjsf/L u/fpg cfjzos b]lvG5 . cGt/f{li6«o 
dxf;lGwx?df JoQm ul/Psf k|ltj4tfx?sf] OdfGbf/Lk"j{s kfngf ug{' /fHosf] st{Jo klg xf] . 
;+o'Qm /fi6«;+3n] ;g\ @)!% b]lv @)#) ;Ddsf] nflu lgwf{/0f u/]sf] lbuf] ljsf;sf nIocGt{ut 
!& j6f nIodWo] >lds;Fu ;DalGwt /x]sf] cf7f}+ gDa/sf] nIocg';f/ ;a}sf nflu lg/Gt/, 
;dfj]zL / lbuf] cfly{s j[l4 tyf k"0f{ / pTkfbgd"ns /f]huf/L / dof{lbt sfdsf] k|j4{gdf klg 
Wofg lbg'kg]{ x'G5 .  

>ldssf] ;fdflhs ;'/Iff Pjd\ sNof0fsf/L sfo{qmdsf] ;~rfng / ;fdflhs Gofosf] k|Tofe"lt ug{ 
;lsP dfq xl/t /f]huf/L l;h{gf ug{ an k'Ub5 . >ldssf] ;Lk / Ifdtf clej[l4 ug{, >ldssf] 
cfTd;Ddfg / k]zfut :jf:Yo / ;'/Iffsf] ;'lglZrttf geP;Dd jg jftfj/0fsf] lbuf] Joj:yfkg 
;Sb}g . jg;Fu ;DalGwt >ldssf ljifodf j[xQ/ cWoog x'g'kg]{, :jf:Yo / ;'/Iffsf] af/]df 
yk cWoog x'g'kg]{ b]lvG5 . /f]huf/bftfn] klg jg jftfj/0f If]qsf >ldssf] Jofj;floshGo 
;'/IffnfO{ cfTd;ft ug{ / tbg'?k Ifdtf ljsf; / ;'ljwf pknAw ug'{kb{5 . jg tyf jftfj/f0f 
If]qdf cfl>t eO{ cfkm\gf] k]zf / /f]huf/L kfO/x]sf Pjd\ :j/f]huf/ >ldsx? hf] ?v s6fgL, 
9'jfgL, ;ldn tyf kmlg{r/ pBf]udf sfd ug]{, hl8a'6L tyf u}/sfi7sf] ;ª\sng, k|zf]wg / 
ahf/Ls/0fdf cfa4 /x]sf 5g\ . ltg} >ldsx?sf] ;fdflhs ;'/Iff, ladf tyf Joj;fohGo :jf:Yo 
/ ;'/Iffh:tf ;d:ofsf] ;dfwfg ug'{ h?/L 5 .

jg gLlt, @)&! cg'?k jg P]g, @)$( / jg lgodfjnL, @)%! Dff ;'wf/ u/L jg >ldsx?sf] 
af/]df k|fjwfgsf] Jo:yfkg ug'{kg]{ b]lvG5 . jg >ldssf] 1fg ;LknfO{ cfw'lgsLs/0f ug{ >d 
ljljwLs/0fcg';f/ ;Lk clej[l4 ug'{kb{5 .  jg >ldsx?sf] 6«]8 o"lgogsf] sfg'gL dfGotf lbg] 
Joa:yf u/L >d P]gdf g} x'g cfjZos 5 . jg jftfj/0f If]qsf >ldsx?sf] Joj;fohGo ;'/Iff, 
;fdflhs ;'/Iff / Ifdtf ljsf;df ;xof]u u/L ljZjJofkL?kdf b]vfk/]sf jftfj/0fLo ;d:ofnfO{ 
:yfgLo cu|;/tf / ljZjJofkL ;xsfo{af6 ;dfwfg ug{] ;zQm, ;+ul7t / ;Ifd ;+:yfsf] ?kdf 
:jLsf/ ug{ ;lsPdf jg hª\unsf] ;+/If0f / hLljsf]kfh{gdf ;xof]u k'Ub5 .
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-gf]6 M of] n]v tof/L lkmN8 cWoog sfo{sf] nflu 8An' 8An' Pkm g]kfnaf6 cf+lzs ;xof]u pknAw ePsf] 
lyof]_

;Gbe{ ;fdfu|L

rf}wf}F of]hgf -cfly{s jif{ @)&$–@)&%÷&^_ cfwf/kq, g]kfn ;/sf/ /fli6«o of]hgf cfof]u l;+xb/af/, 
sf7df8f}+ @)&#

t]x|f}+ of]hgf -cfly{s jif{ @)&)÷&!–@)&@÷&#_ g]kfn ;/sf/ /fli6«o of]hgf cfof]u l;+xb/af/, sf7df8f}F 
@)&! c;f/

;+o'Qm /fi6«;+3Lo hnjfo' kl/jt{g ;DaGwL dxf;GwL -UNFCCC)

Sustainable Development Goals 2016-2030 National (Preliminary) Report, Government of Nepal National 
Planning Commission 2015

jg P]g, @)$(

jg gLlt, @)&!

>d P]g, @)$*, / >d lgodfjnL, @)%), sfg"g lstfj Joj:yf ;ldlt, sf7df8f}F

/fli6«o >d gLlt, @)%^, >d dGqfno, l;+xb/jf/

6«]8 o'lgog -klxnf] ;+zf]wg_ P]g, @)%%

>d tyf /f]huf/ gLlt, @)^@, >d tyf /f]huf/ dGqfno

jg ljsf; u'?of]hgf, @)$^ 

/fli6«o h}ljs ljljwtf /0fgLlt / sfof{Gjog of]hgf, -@)&!–@)&&_ 

h8La'6L Pj+ u}/sfi7 jg k}bfjf/ ljsf; gLlt, @)^! 

hnjfo' kl/jt{g gLlt, @)^* 

jg If]qsf] /0fgLlt, @)&! 

g]kfn ;/sf/ -dGqL:t/_ åf/f @)^( df3 !@ df :jLs[t …;d[l4sf nflu jgÚsf] cjwf/0ff

jg lj1 s[i0fk|;fb kf]v/]nåf/f @)&# sflt{s ( /fhwfgLdf cfof]lht Ps uf]i7Ldf k|:t't …jg >lds 
;DaGwL laBdfg cj:yf / ;'wf/sf kIfx?Ú ljifos  sfo{kq .
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jg Joj:yfkgdf ;fd'bflos jg pkef]Qmf 
dxf;+3, g]kfnsf] wf/0ff

7fs'/ e08f/L1

!= kl/ro

;fd'bflos jg pkef]Qmf dxf;+3, g]kfn -km]sf]kmg_ sf] jt{dfg kl/j]z g]kfnel/ 5l/P/ /x]sf 
pGgfO; xhf/eGbf a9L ;fd'bflos jg pkef]Qmf ;d"xx?sf] k|ltlglwd"ns 5ftf ;+u7g xf] . 
;fd'bflos jg pke]fQmf dxf;+3, g]kfnnfO{{ c+u]|hLdf Federation of Community Forestry Users' 
Nepal (FECOFUN) elgG5 . ;fd'bflos jg ;d"xx?sf] xs, lxt clwsf/ /Iffy{ tyf :yfkgfy{ 
@)%@ ;fndf h]i7 !* ut] :yfkgf eO{ ;+3 ;+:yf btf{ P]g @)#$ cGtu{t lhNnf k|zf;g sfof{no, 
sf7df8f}+df !^* btf{ g+ ;lxt ljlwjt btf{ eO{ ljleGg sfo{qmdx? ;~rfng ub}{ cfO{/x]sf] 
5 . o;sf ;fy} of] ;+:yf ;dfh sNof0f kl/ifb\df ;d]t cfj4 eO{ k|fs[lts >f]t Joj:yfkgsf 
;jfnut tyf ;fdflhs lqmofsnfkx?df lg/Gt/ nflu/x]sf]  5 . 

cfd ;xeflutfsf] cfwf/df jgsf] lbuf] Joj:yfkg / pkof]usf] dfWodaf6 hLljsf]kfh{g / ul/aL 
Go"gLs/0fsf cj;/x?nfO{ ;'b[9 ub}{ ;d'bfosf ;a} ju{nfO{ gLlt lgdf{0f / sfof{Gjog k|lqmofdf 
;+nUg u/fpg jg pkef]Qmf / ;d"xx?df ;'zf;g / ;zQmLs/0f, cfTdan, cfTdlge{/tf / 
cfd;xdtL clej[l¢ ub}{ n}hfg] ;fd'bflos jg pkef]Qmf dxf;+3, g]kfnsf] nIo xf] . 

@= dxf;+3sf] ;+/rgf

1  ;fd'bflos jg pkef]Qmf dxf;+3, thakurb01@yahoo.com



PR
O

C
EED

IN
G

S

499

Proceedings of the First National Silviculture Workshop

;+/rgf OsfO{ ;+Vof 

/fli6«o dxf;+3 !

lhNnf dxf;+3 &%

:yfgLo dxf;+3 !!))

#= ;fd'bflos jgsf] cj:yf

g]kfn ;/sf/sf] @)!& hgj/L ;Ddsf] tTYof+scg';f/ !(,#^! ;fd'bflos jg pkef]Qmf ;d"xx? 
x:tfGt/0f u/L ;+ul7t e};s]sf 5g\ eg] @$,^!,%$( 3/w'/Lsf pkef]Qmfx?n] !*,!#,$&* x]S6/ 
jg If]qkmnsf] ;+/If0f, ;+j4g / ;b'kof]u ub}{ cfPsf 5g\ . o;sf cnfjf dlxnfn] Joj:yfkg 
u/]sf ;fd'bflos jgsf] ;+Vof !)&@ 5g\ .

dxf;+3n] cfˆgf] ;+:yfut d"No dfGotfcg';f/ dxflwj]zg, kl/ifb\ tyf /fli6«o sfo{ ;ldltaf6 
cfˆgf] /0fgLlt / of]hgfx? kfl/t ug]{ u/]sf] 5 . h;df ljz]ifu/L jg If]qdf nf]stGq, ;dfj]zLs/0f, 
;dtf, ;'zf;g, pBd, /f]huf/L cfocfh{g / hLljsf]kfh{g h:tf s'/f ;fd'bflos jgsf jf:tljs 
;jfnx? x'g\ . g]kfndf ;/sf/n] ;fd'bflos jgdf g} lg/Gt/ ?kdf ;+/lIft If]q 3f]if0ff / lj:tf/ 
ug]{ sfo{ ub}{ cfPsf] 5, h'g s'/f g]kfnsf] ;Gbe{df ;fd'bflos jgsf] d'Vo r'gf}lt aGb} cfPsf] 5 . 
of] ;jfn ;+af]wg ug{sf nflu dxf;+3n] cfˆgf] cleofgnfO{ lg/Gt/tf lbFb} cfPsf] 5 .

$= ;fd'bflos jgsf ;kmntfx?
•	 nf]stflGqs u0ftGqsf] cEof;

•	 g]t[Tj ljsf; -dlxnf, blnt, k5f8L kfl/Psf] ju{ cfbL====_
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•	 ;dfj]lztf 

•	 jftfj/0f ;+/If0f

•	 h}ljs ljljwtf ;+/If0f

•	 kof{ko{6g ljsf;

•	 cfocfh{gdf j[l4

•	 jg If]q j[l4

•	 ;fdflhs ljsf;

•	 ef}lts ljsf; 

%= jgsf] lbuf] Joj:yfkg

jgsf] lbuf] Joj:yfkg eg]sf] xfnsf] k/Dk/fut 1fgsf] cfwf/df pknAw pQd pkfox? 
ckgfO{ ljleGg j:t' tyf ;]jf k|fKt ug{ / ltgLx?sf] ax'pkof]usf] nflu jgsf] Joj:yfkg 
ug'{ xf] h'g cfly{s ?kn] nfek|b, jftfj/0fLo lx;fjn] ;'/lIft / ;fdflhs lx;fan] :yfgLo 
;d'bfonfO{ :jLsfo{ x'g' kb{5 . lbuf] ?kdf Jojl:yt jg / kfl/l:yltsLo k|0ffnLn] efjL 
;GttLx?sf] nflu jgaf6 k|fKt x'g] j:t' tyf ;]jfx?sf] pkof]u ug{ kfpg] clwsf/sf] 
;'lglZrttf ub}{ jt{dfg cfjZostfsf] kl/k'lt{  ub{5 .

%=! ;fd'bflos jgdf j}1flgs jg Joj:yfkgn] kf/]sf] gsf/fTds c;/x?

•	 of]hgf k|lqmofdf pkef]Qmfsf] ;xeflutf gx'g' .

•	 cfkm\gf] ;fd'bflos jg Joj:yfkgsf] lg0fo{ ug{ pkef]Qmf :jtGq gx'g' . 

•	 :yfgLo ;d'bfodf /x]sf] 1fg ;Lk / k|ljlwnfO{ k"0f{?kdf pk]Iff ul/g' .

•	 sfo{of]hgf agfpg / o;sf] sfof{Gjog ubf{ jg sd{rf/Lx? k"0f{ ?kdf xfjL x'g' .

•	 :yfgLo ;d'bfosf] b}lgs cfjZos kg]{ dxTjk"0f{ jg k}bfjf/ 8fn]3fF;, :yfgLo h8Lj'6Lx? 
tyf h}ljs ljljwtfsf cGo s'/fx? k'gM cfpg} g;Sg] u/L lgld6\ofGg kfl/g' .

•	 sf7nfO{ dfq dxTj lbOg' .

•	 s]jn /fh:j j[l4nfO{ dxTj lbOof], :yfgLo ;d'bfosf] lhljsf]kfh{gnfO{ ;/f]sf/ gul/g' .

•	 pkef]Qmf ;d"xsf] vftfdf hDdf u/]sf] /sdsf] k|of]udf klg lhNnf jgsf] cg'dtL lng' 
kg]{ .

•	 k|fljlws lx;fjn] hl6n tyf cfly{s lx;fjn] vlr{nf] x'g] x'Fbf ;d"xn] Joo ef/ ug{ g;Sg] 
agfOg' .

•	 ;fdflhs, ;f+:s[lts, k/Dk/f tyf d"No dfGotfdf x:tIf]k x'g' .
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•	 o; k|lqmofaf6 u/]sf] cfDbfgL u/Lj, ljkGg;Dd gk'Ug' ,sfo{of]hgf lgdf{0fsf] qmddf nfe, 
nfut cg'dfg ljZn]if0f ubf{ clxn] ;Dd pkef]Qmfn] u/]sf] nufgLsf] lx;fj gx'g' .

•	 o;sf x/]s k|lqmofx? cfly{s, lg0f{o k|lqmof / ;xefuLtfdf cToGt ckf/blz{tf x'g' .

•	 k'/fgf tyf /}yfg] k|hfltx? df;]/ gofF tyf cfofltt k|hftLx? nufOg' .

•	 jgjflnnfO{ ds}, wfg jfnL h:tf] JofVof ul/Psf] 5 h'g k|fljlws Pjd\ Jofjxfl/s ?kdf 
unt x'g' .  

^= casf] af6f]

jg P]g / lgodfjnLn] lbPsf] clwsf/nfO{ s6f}tL x'g] tl/sfn] jg Joj:yfkgsf gfddf pkef]QmfnfO{ 
b'Mv glbg] u/L ;fd'bflos jg pkef]Qmf ;d"xsf] xf] eg]/ :jLsf/ ug'{k5{ . jgdfly å}w :jfldTj 
cGTo ub}{ x/]s k|lqmofx? ;xeflutfd"ns / :yfgLo ;d'bfon] ckgTj dxz'; ug{'k5{ . sfo{of]hgf 
lgdf{0f tyf sfof{Gjog k|lqmof ;xeflutfd"ns, ;/n, pkef]Qmfx?sf] 1fg, ;Lk / bIftfn] ;d]6\g 
;Sg] x'g' kb{5 . pkef]Qmfn] cfkm\gf] rfxgf, cfjZos >f]t, ;fwg / jgsf] cj:yf x]/]/ s:tf] jg 
Joj:yfkg ug]{ eGg] lg0f{osf cfwf/df Joj:yfkg ug'{kg]{ / dfu{bz{g tyf lgb]{lzsfx? km'sfpg] 
eGbf klg afFWg] lsl;dsf] agfpg' x'Fb}g . 
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jg ;Djw{g k|0ffnLdf cfwfl/t ;fd'bflos jg 
Joj:yfkg sfo{ljlw–@)&$

-d:of}bf_

k|:tf]tfM k|sfz nD;fn1

!= k|:tfjgf

;fd'bflos jg ljsf; sfo{qmdsf] dfu{bz{g, @)&! n] lglb{i6 u/]sf] >[+vnfj4 sfo{x?dWo] jgIf]q 
leq ul/g] lqmofsnfknfO{ ;3g, lj1fg;Ddt tyf jg ;Djw{gdf cfwfl/t jgfpg] sfo{nfO{ ;/n 
/ ;xh 9+ujf6 lj:tf/ u/L ;fd'bflos jgnfO{ pTkfbg :ynsf] ?kdf ?kfGt/0f ub}{ pTkfbg / 
pTkfbsTj j9fpg, jgdf cfwfl/t ;]jf / j:t'sf] j9\bf] jhf/ dfunfO{ ;Djf]wg ug{, ;fd'bflos 
jgsf pTkfbgnfO{ jg pBd, cfo cfh{g / /f]huf/L l;h{gf;Fu hf]8\g, :yfgLo jg pkef]Qmf ;d"x, 
sd{rf/L tyf ;xhstf{nfO{ sfo{:yndf ;xof]u k'¥ofpg jfG5gLo ePsf]n] jg ;Djw{gdf cfwfl/t 
;fd'bflos jg Joj:yfkg sfo{ljlw, @)&$ tof/ ul/Psf]] 5 . 

@= k[i7e"ld

/fli6«o jgsf] em08} Ps ltxfO{ If]qsf] ;+/If0f Pj+ Joj:yfkg dfkm{t ;fd'bflos jg pkef]Qmf 
;d"xx? u|fdL0f If]qdf ;fdflhs, jftfj/0fLo / ef}lts k'FhLsf] gjlgdf{0f, ljsf; tyf Joj:yfkg 
sfo{df ;+nUg 5g\ . lhNnf jg sfof{nosf] ;xof]u tyf ;xhLs/0fdf ;fd'bflos jgn] :yfgLo 
;d"xnfO{ cfˆgf ;d:of / ;dfwfgsf pkfo cfkm} s]nfpg ;Sg] / cfˆgf] sfd cfkm} ug{]] cj;/ 
k|bfg u/]sf] 5 . k||To]s ;d"x PsLs[t u|fdL0f ljsf;sf nflu cGtxLg kl/jt{gsf jfxs tyf 
l;sfO{ s]Gb|sf] ?kdf ljsl;t ePsf 5g . gLltut, sfg'gL tyf sfo{ljlwut Joj:yf dfkm{t 
:yfgLo pkef]Qmf ;d"x / ;xof]uL lhNnf jg sfof{nosf] ;+:yfut ;'b[l9s/0f ub{} Ifltu|:t jg 
k'g?Tyfg tyf jg k}bfjf/sf] cfwf/e"t cfjZostf k"/f ug{] h:tf klxnf] k':tfsf r'gf}ltx?nfO{ 
;kmtfk"j{s ;fdgf ub{} ;fd'bflos jg cfhsf] cj:yf;Dd cfO{k'u]sf]] 5 . o; sfo{df ;xof]uL 
u}/;/sf/L ;+:yfsf ;xhstf{ tyf ;fd'bflos jg ;+hfnx?sf] ;d]t pNn]Vo ;xsfo{ /x]sf] 5 .

;fd'bflos jgsf] o; k|lqmofdf gofF / ;d;fdlos ;jfn, ;d:of / r'gf}tLx? klg b]vfk/]sf 
5g\ . ;'b[9 jg ;+/If0fsf ;fy} Ifltu|:t gfËf kfvfx?sf] k'g?Tyfgdf pNn]Vo k|ult xfl;n 
ePtfklg ;3g tyf ;lqmo Joj:yfkgdf ck]Iffs[t k|ult xFfl;n ug{ ;lsPsf] 5}g . cWootfx?n] 
;fd'bflos jgsf] implementation-science interface df tfnd]n ldNg g;s]sf] cf}FNofPsf 5g\ . 

1  ;fd'bflos jg dxfzfvf, jg laefu; pplamsal@yahoo.com
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;fd'bflos jgsf] pTkfbsTj j[l4 u/L jg k}bfjf/df cfwfl/t j9\bf] jhf/ dfunfO{ ;Djf]wg ug{], 

lghL If]q ;d]tsf] ;xsfo{ / ;fem]bf/Ldf ;fd'bflos jg dfkm{t jg pBd, cfo cfh{g / /f]huf/Lsf] 

l;h{gf u/L :yfgLo / /fli6«o cy{tGqdf 6]jf k'¥ofpg], hnjfo' kl/jt{g cg's'ng tyf Go"lgs/0fdf 

jgsf] e"ldsf phfu/ u/L ;fd'bflos jg Joj:yfkgdf yk ;|f]t ;fwg h'6fpg] h:tf sfo{ gofF 

r'gf}ltsf] ?kdf b]vf k/]sf 5g\ .

gofF ;f]r, of]hgf, /0fgLlt / sfo{of]hgfsf ;fy pNn]lvt ;jfnsf] ;Djf]wg tyf r'gf}ltsf] 

;fdgf ug]{ k|of; :j?k ;fd'bflos jgIf]q leq (Inside the Community Forest Boundary)] ul/g] 
sfo{x?nfO{ lj1fg;Ddt tyf jg ;Djw{gdf cfwfl/t Joj:yfkg z}nL] ckgfO{b}5 . g]kfn ;/sf/n]] 

klxrfg u/]sf] o; ljlwnfO{ ;/n tyf ;xh 9+ujf6 lj:tf/ ub{} :yfgLo jg pkef]Qmf ;d"x, 

:ynut ;xof]uL sd{rf/L tyf ;xhstf{nfO{ dfu{bz{g ug{ jg ;Djw{gdf k|0ffnLdf cfwfl/t 

;fd'bflos jg Joj:yfkg sfo{ljlw tof/ u/L sfof{Gjogsf] nflu pknJw u/fpg'kg{] ePsf] 5 . 

;/sf/ tyf ;/f]sf/jfnf lgsfosf] ;fem]bf/L / ;xsfo{df tof/ u/L Jofks sfof{Gjogdf /x]sf] 

;fd'bflos jg ljsf; sfo{qmdsf] dfu{bz{g, @)&! n] lglb{i6 u/]sf >[+vnfj4 sfo{x? dWo] jgleq 

ul/g] sfo{nfO{ ;'Jojl:yt ug{]tkm{ of] sfo{ljlw nlIft 5 . 

o;sf] ;kmn sfof{Gjogn] jg gLlt, @)&!, gLlt g+= ! ælbuf] jg Joj:yfkgåf/f jg If]qsf] 

pTkfbsTj / jg k}bfjf/sf] pTkfbg j[l4 ug]{Æ cGt{utsf] sfo{gLlt -@_ æ;/sf/ tyf ;d'bfoåf/f 

Jojl:yt jgdf ;Djw{g k|0ffnLdf cfwfl/t pko'Qm sfo{of]hgf jgfO{ Joj:yfkg ul/g]5Æ sf] 

;kmn sfof{Gjog dfkm{t gLltsf] p2]Zo g+= # æ;fd'bflos jg nufotsf ;d'bfodf cfwfl/t jg 

Joj:yfkg k4ltsf] ljsf; / k|j4{g ug]{Æ xfFl;n ug{ d"Vo e"ldsf v]Ng]5 . t;y{ o; sfo{ljlwsf] 

sfof{Gjogjf6 jg If]qsf] zfg / cGt/f{li6«o klxrfg jg]sf] ;fd'bflos jg k|lqmof tyf xfn;Ddsf] 

pknlJwnfO{ ;'b[9 ub{} ;fd'bflos jgsf] pTkfbg tyf pTkfbsTj j9fO{ uGtJo M æ;Dj[l4sf] nflu 

jgÆ xfF+l;n ug{ 6]jf k'¥ofpg] ljZjf; ul/Psf] 5 .

#= jg sfo{of]hgf tof/L tyf k'g/fjnf]sg k|lqmof

;fd'bflos jg pkef]Qmf ;d"x u7g, gofF sfo{of]hgf tof/L, cjlw ;lsPsf jf k'/fgf sfo{of]hgfsf] 
k'g/fjnf]sg nufotsf ;Dk"0f{  sfo{x?df ;fd'bflos jg ljsf; sfo{qmdsf] dfu{bz{g, @)&! sf 
ljlw / k|lqmof cjnDjg ug{] dfGotf :yflkt / ;j{:jLsfo{ e};s]sf] 5 . jg ;Djw{g k|0ffnLdf 
cfwfl/t jg Joj:yfkgsf] nflu sfo{of]hgf tof/ / sfof{Gjogdf dfu{bz{g @)&! n] lglb{i6 u/]sf 
jgleq ul/g] sfo{x?nfO{ pknJw k|ljlw / jg ;Djw{gsf] xfn;Ddsf] l;sfO{nfO{ j:t'lgi7 tyf 
j}1flgs 9+ujf6 pkof]u ul/G5 . jg ;|f]tsf] lj:t[t ljZn]if0f x'G5 . lj:t[t ljZn]if0fnfO{ cfwf/ 
dfgL ;d'bfos} O{R5f / cfjZostfsf k}bfjf/ pTkfbg u/L / ;d'bfoåf/f g} lgwf{l/t p2]Zo k|fKt 
ug{ jg ;Djw{gsf l;4fGtx? ckgfO{G5 . s:tf / s'g jgdf s'g tl/sfjf6 o; lsl;dsf jg 
Joj:yfkgsf lqmofsnfk ug{] eGg] ljifo lgSof}{n ug{ lgDg cg';f/sf] k|lqmof ckgfpg' kb{5 .
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#=! ;fd'bflos jgsf] klxrfg

h'g;'s} ;fd'bflos jgdf klg jg ;Djw{g k|0ffnLdf cfwfl/t Joj:yfkg k4lt nfu' ug{ ;lsG5 . 

tyflk j}1flgs Joj:yfkg ubf{ ;3g lqmofsnfkx? ug'{kg{] x'Fbf jg If]qsf] oftfoft;+usf] kx'F+r, 

pTkfbg x'g] k}bfjf/sf] jhf/sf] cj:yf, jgsf] If]qkmn, pknJw x'g;Sg] dfgjLo tyf cfly{s 

;|f]tnfO{ ;d]t Wofg lbg'kb{5 . jg Joj:yfkgsf] nfut / nfesf] ljZn]if0f u/L nfe clws x'g] 

cj:Yffdf dfq o; lsl;dsf] jg Joj:yfkgdf hfg' kb{5 . ;fdfGotof lgDg cj:yfsf ;fd'bflos 

jgx? 5gf}6 ug'{ kb{5 M 

•	 !) x]S6/ eGbf j9L If]qkmn ePsf 

•	 ;8s tyf jhf/sf] kx'Fr /fd|f] ePsf]

•	 $% l8u|L eGbf sd le/fnf]kgf ePsf] -r'/] If]qdf r'/]sf] dfGotf jdf]lhd_

•	 kl/kSj k|fs[lts tyf j[Iff/f]k0f jgnfO{ k|fyldstf lbg' kg]{ 

;d"xsf] cfGtl/s vkt / u}/ Joj;flos k|of]hgsf] nflu Joj:yfkg ubf{ jg ;Djw{gdf cfwfl/t 

Joj:yfkg k|0ffnL hl6n, vlr{nf] jf cfˆgf] Ifdtfn] gEofpg] ePdf ;fdfGo Joj:yfkg k|0ffnL 

ckgfpg' kb{5 . lhNnfdf ;fd'bflos jgsf] cg'udg tyf d"NofÍgsf] ljZn]if0f ubf{ o; lsl;dsf 

;Defljt ;fd'bflos jgsf] klxrfg u/L ;DjlGwt pkef]Qmf ;d"xnfO{ hfgsf/L lbg' kb{5 . o;f] 

ubf{ ;lqmo / O{R5's ;d"xjf6 O{nfsf jg sfof{no dfkm{t jf l;w} lhNnf jg sfof{nodf j}1flgs 

jg Joj:yfkgsf] nflu :jtM:km"t{ dfu cfpg] cj:yfsf] l;h{gf x'G5 . 

#=!=! ;fd'bflos jg pkef]Qmfx?;Fu 5nkmn

klxrfg ul/Psf ;DjlGwt ;fd'bflos jg pkef]Qmf ;d"xx?;Fu 5nkmn u/L jgsf] ;3g Joj:yfkg 

lsg / s;/L ug{] < ;d"xsf] rfxgf / cfjZostf s] xf] < jg ;Djw{g k|0ffnL tyf tl/sf, nfut 

tyf nfesf] ljZn]if0f h:tf ljifodf Jofks 5nkmn ug'{kb5{ . o; k|lqmofdf ;fd'bflos jg 

pkef]Qmf dxf;+3, l5d]sL pkef]Qmf ;d"xsf k|ltlglw, :yfgLo tx tyf cGo ;/f]sf/jfnfx?nfO{ 

klg 5nkmndf ;xefuL u/fpg ;lsg]5 . :yfgLo O{nfsf jg sfof{nosf k|fljlwssf] pkl:yltdf 

pkef]Qmf ;d"x÷;ldltaf6 lnlvt ?kdf lg0f{o ug'{kb{5 . of] k|fljlws ljifo ePsf]n] jgsf] 

;+j]bglzntf, pknJw ;fwg, ;|f]t, k|ljlw tyf 1fg / pkef]Qmfsf] rfxgfsf] cfwf/df dfq lg0f{o 

lng' kb{5 .

dfu{bz{g @)&! sf] j'+bf %=* cjnDjg u/L ;dfg rfxgf ePsf ;d"xx? ldn]/ cf–cfˆgf] 

;fd'bflos jgdf ;Djw{g k|0ffnLdf cfwfl/t Joj:yfkg ug{ cGt/;d"x ;fem]bf/Ldf jhf/ Joj:yf, 

k|fljlws kl/rfng u/L j[xt If]qdf Ps}k6s sfo{ ug{  ;lsG5 . o;f] ubf{ cGt/ ;d"xdf  

lzk, pBd, k|ljlw cflbdf ;fem]bf/L tyf ;xsfo{ u/L j9L nfe lng ;lsg] kl/kf6Lsf] ljsf; 

x'G5 .
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#=!=@ ;fd'bflos jgsf] of]hgf k|lqmofdf ;dfj]z 

;d"xsf] lg0f{o kZrft ;DjlGwt O{nfsf jg sfof{no dfkm{t jf l;w} lhNnf jg sfof{nodf 
;Djw{gdf cfwfl/t jg Joj:yfkgsf] nflu cfjZos ;xof]u k|fKt ug{] Joj:yf ldnfpg' kb{5 . 
lhNnfdf k|fKt dfusf] ljifodf lhNnf jg sfof{nosf] dfl;s j}7s / sfof{no:t/sf] of]hgfaf6 
5nkmn u/L s'g s'g O{nfsfsf] s'g s'g ;fd'bflos jgdf ;Djw{gdf cfwfl/t jg Joj:yfkgsf] 
sfo{ ;~rfng ug]{ xf] lg0f{odf k'Ug'k5{ . lhNnfdf dfu j9L ePsf] cj:yfdf lhNnf jg ;dGjo 
;ldltsf] j}7sdf ;d]t 5nkmn u/fO{ ;j{k|yd s'g s'g ;fd'bflos jgdf o:f lsl;dsf] jg 
Joj:yfkg sfof{Gjog ul/g] xf] k|fyldstfsf] cfwf/df klxrfg ug{ ;lsg]5 . k|fyldsLs/0f ubf{ 
dfly pNn]lvt dfkb08nfO{ g} cfwf/ dfGg' kb{5 . o;/L jgsf] 5gf]6 u/L ;s]kl5 ;3g jg 
Joj:yfgsf] nflu ;DjlGwt pkef]Qmf ;d"x÷;ldltsf] ;+nUgtfdf jg ;e]{If0f sfo{ z'? ug]{ .

#=@ jg ;e]{If0f

jg sfo{of]hgf tof/ jf k'g/fjnf]sg ubf{ jgsf] l;dfgf ;e{]If0f, vf]nfgfnf, l;d;f/, kfgLsf d"n 
nufotsf j:t'l:yltsf] ef}lts cjl:ylt lng'kb{5 . 

#=@=! l;dfgf ;e]{If0f

dfu{bz{g @)&! sf] pklzif{s $=% df Joj:yf eP cg';f/ gfkL zfvfjf6 k|fKt gS;f tyf lhlkP; 
pks/0fsf] k|of]u u/L jg l;dfgf ;e]{If0f ug'{kb{5 . l;dfgf ;e{]If0f ubf{ jg Joj:yfkgsf] p2]Zo 
tyf jgsf] k|s[lt cg';f/ ;Defljt v08 tyf pkv08sf] l;dfgf ;d]t ;e{]If0f ug{'kb{5 . l;dfgf 
ljjfb x'g], jgIf]q 5'6\g] jf cGo If]q ufleg] h:tf q"6Lx? x'g ;Sg] x'Fbf of] sfo{nfO{ j9L ;ts{tfsf 
;fy ug{{ lgDg tl/sf ckgfpg' plrt x'G5 M

•	 l;dfgf hf]l8Psf ;d"xsf k|ltlglwx?, lghL hUuf wgLx? / cfjZostf cg';f/ gfkL 
sfof{nosf] pkl:yltdf ;j]{If0f ug]{ .

•	 ;e]{ 6f]nLdf # b]lv % hgf ;Dd x'g] Joj:yf u/fO{ 6f]nL k|d'vn] cfjZostfg';f/ sfd 
afF8kmfF8 u/L ;e]{If0f sfo{ ;DkGg ug]{ . 

•	 jg l;dfgfsf x/]s 3'DtLdf lhlkP;n] dfs{ u/L 8f6f lng] . lhlkP;n] s'g} ljGb'sf] dfs{ 
ug'{ cufl8 To;kl5sf] ljGb' klxrfg u/L ;xof]uL ;fyLnfO{ To; :yfgdf pleg nufpg] 
/ kl5 To; :yfgdf k'uL lhlkP;n] 8f6f lng] . ;xof]uL ;fyLnfO{ k'gM cufl8sf] csf]{ 
laGb'df pleg nufpg] . Pj+ l/tn] ;e]{ ub}{ hfg] . vf;u/L U cfsf/sf] df]8df uNtL x'g] 
;Defjgf Hofb} x'g] ePsf]n] of] k|lqmof clgjfo{ ?kdf ckgfpg] .

•	 o;/L ;e{] ub{} hfFbf :yfoL k|s[ltsf :yfgx? cfPdf l/km]G;sf] nflu To:tf ljGb'sf] ;d]t 
dfs{ u/L gf]6 ;d]t ug{] .
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#=@=@ cGo dxTjk"0f{ j:t'l:yltsf] ;e]{If0f

;fd'bflos jg If]qleq k/]sf vf]nf, gbL, af6f], uf]/]6f], klx/f] uPsf] :yfg, kfgLsf d"n tyf kf]v/L, 
lghL cfjfbL, cltqmldt jgIf]q, emf8L a'6\ofg If]q cflb ;a}sf] cjl:ylt lhlkP;n] dfs{ ug'{ 
kb{5 . j:t'l:ylt ;e]{If0fsf] nflu lkmN8 a'ssf] gd"gf qmdzM cg';"lr ! / @ df k|:t't ul/Psf] 5 .

#=# gS;f tof/L tyf v08 ljefhg
#=#=! l;df tyf j:t'l:ylt gS;f tof/L

;fd'bflos jgsf] :ynut ;j]{If0f sfo{ k"/f ul/;s]kl5 lhlkP; 8f6faf6 lhcfO{P; ;km\6j]o/sf] 
;xfotfn] l;dfgf gS;f / dfly pNn]lvt j:t'l:ylt :ki6 b]lvg] u/L gS;f tof/ ug'{ kb{5 . 

#=#=@ v08 ljefhg 

jg Joj:yfkgsf p2]Zo cg'?k jgsf] pTkfbg / pTkfbsTj j9fO{ jflif{s k|fKtL (Annual Yield) 
nfO{ ;/n / k|efjsf/L tl/sfaf6 lng jgnfO{ v08–v08df ljefhg ug'{kb{5 . jgsf] ef}uf]lns 
cjl:ylt, ;+/rgf, k|sf/, 3gTj, If]qkmn cflbsf] cfwf/df v08 ljefhg ug'{ kb{5 .  o;/L v08 
ljefhg ubf{ ;s];Dd k|fs[lts l;dfgf / jgdf ckgfO{g] jg ;Djw{g k|0ffnLnfO{ cfwf/ lnO{G5 . 
If]qkmn yf]/} /x]sf] / k|fo Ps}gf; pd]/ cj:yf ePsf] jgnfO{ Pp6f dfq v08 jgfO{G5 . Pp6} 
jgIf]q leq km/s km/s k|sf/sf jgx? ePdf ltgsf] k|sf/ cg';f/ leGbf leGb} v08df kfg'{kb{5 . 
vf]nf lsgf/, l;d;f/, eL/ kx/f, jGohGt'sf] k|hgg :yn h:tf ;+/If0f dfq ug'{kg{] If]qx?nfO{ 
5'6\ofO{ 5'§} ;+/lIft v08 sfod ug{'kb{5 . o;/L tof/ ePsf v08x? jg ;Djw{gdf cfwfl/t 
j}1flgs Joj:yfkgsf] nflu k"0f{ O{sfO{sf] ?kdf u|x0f ul/g'kb{5 . 

#=#=# pkv08÷cfjlws sfo{ O{sfO ljefhg 

jg ;Djw{gdf cfwfl/t Joj:yfkgsf] nflu k"0f{ O{sfO{sf] ?kdf v08 ljefhg e};s]kl5 jgleq 
;~rfng ul/g] sfo{nfO{ ;xh, ;/n / k|efjsf/L agfpg k|To]s v08nfO{ ;s];Dd j/fj/ If]qkmn 
x'g]u/L pkv08x?df ljefhg ul/G5 . pkv08sf] ;+Vof / If]qkmn ckgfO{g] jg ;Djw{g k|0ffnLdf 
lge{/ ub{5 .  

;]N6/p8 k|0ffnL ckgfO{g] ePdf k|hflt cg';f/ cfjZos k'g?Tkfbg cjlwsf] cfwf/df k|To]s 
v08nfO{ cfjlws sfo{ O{sfO{ -Periodic Block_ sf] ?kdf pkv08df ljefhg ul/G5 . k|hflt 
cg';f/ k'g?Tkfbg cjlw km/s km/s x'g] x'Fbf pkv08 jf cfjlws sfo{ O{sfO{sf] ;+Vof klg km/s 
x'G5 . pbfx/0fsf] nflu s6'; lrnfpg] k|hfltsf] k'g?Tkfbg :yflkt x'g ^ jif{ nfU5 / jfnLrqm 
%$ jif{ / v08sf] If]qkmn &@ x]S6/ 5 eg] pQm v08nfO{ * x]S6/sf ( j6f pkv08÷cfjlws 
sfo{ OsfO{df o;/L ljefhg ul/G5 . 

pkv08sf] ;+Vof Ö jfnLrqm÷k'g/f]Tkfbg cjlw Ö %$÷^ Ö ( j6f rflxof] . 

t;y{, pkv08sf] If]qkmn Ö v08sf] If]qkmn÷pkv08sf] ;+Vof Ö &@÷( Ö *=) x]S6/ x'G5 .



PR
O

C
EED

IN
G

S

507

Proceedings of the First National Silviculture Workshop

5gf]6 k|0ffnL -Selection System_ ckgfO{g] ePdf k|To]s pkv08nfO{ jflif{s s6fg If]qsf] ?kdf 
Joj:yfkg u/L pkv08sf] j/fj/s} ;+Vofdf s6fg rqmsf] cjlw lgwf{/0f ug'{kb{5 . olb s6fg 
If]q Ps eGbf j9L pkv08df lj:tf/ ug]{ cj:yf 5 eg] k|To]s pkv08sf] jflif{s s6fg If]q ;f]xL 
cg';f/ lgwf{/0f ug'{ kb{5 .  

#=$ jg ;|f]t ;j]{If0f 

Jfg ;|f]t ;j]{If0f sfo{ pkef]Qmf ;d"xnfO{ ;+nUg u/fO{ ;fd'bflos jgsf] ;|f]t ;j]{If0f dfu{bz{g, 
@)^! cg';f/ ug'{kb{5 . jg ;|f]t ;j]{If0f ubf{ ;+/lIft v08df sDtLdf )=! / ;lqmo jg 
Joj:yfkg ug]{ v08df )=% k|ltzt :ofDKnLË O{G6]lG;6L lng l;kmfl/; ul/Psf] 5 .

#=$=! gd"gf Kn6 lgwf{/0f tyf ?v lj?jf dfkg

:ofDKnLË O{G6]lG;6L / Kn6sf] ;fO{hsf] cfwf/df gd"gf Kn6x? lgwf/0f ug'{ kb{5 . Kn6sf] ;+Vof 
/ Ps Kn6af6 csf]{ Kn6sf] b'/L lgwf{/0f ePkl5 lhcfOP; ;ˆ6j]o/sf] ;xfotfn] jgsf] l8lh6n 
gS;fdf gd"gf Kn6x? /fVg' kb{5 . x/]s pkv08df sDtLdf % j6f gd"gf Kn6 x'g'kb{5 . 
o;/L lhcfO{P; gS;fdf c+lst Kn6sf] sf]cl8{g]6 lhlkP;df cknf]8 jf cf+km}n] OG6«L u/L ;f]xL 
sf]cl8{g]6sf] cfwf/df lhlkP;sf] ;xfotfn] lkmN8df gd"gf Kn6sf] Plsg nf]s];g kQf nufpg'  
kb{5 . o;/L jgleq gd"gf Kn6 nf]s]6 ul/;s]kl5 rf/lsNnf lrGx nufO{ gd"gf Kn6 :yfkgf 
x'G5 . lgwf{l/t gd"gf Kn6leqsf ?v, kf]nsf] dfkg / lj?jf÷nfy|fsf] hft cg';f/ u0fgf u/L  
;fd'bflos jgsf] jg ;|f]t dfu{bz{g, @)^! sf] cg';"lr #=* sf] 9fFrfdf /]s8{ ug'{ kb{5 . 

#=$=@ jgsf] df}Hbft ljZn]if0f

lkmN8af6 jg ;|f]t dfkgsf] tYof+s k|fKt e};s]kl5 tYof+ssf] ljZn]if0f u/]/ jgsf] df}Hbft 
lgsfNg'kb{5 . df}Hbft ;DjGwL ljZn]if0fsf] glthf v08 v08sf]] cnu÷cnu / jgsf] Psd'i7 
lgsfNg' kb{5 . ljZn]if0faf6 lgDg s'/fx? :ki6 x'G5g\ M

•	 k|lt x]S6/ k|hflt cg';f/sf] ?v, kf]n, nfy|f / lj?jfsf] ;+Vof tyf ?v / kf]nsf] cfotg

•	 ?v tyf kf]nsf] cf}ift Aof; -cnu–cnu_ tyf j]zn Pl/of k|lt x]S6/

•	 k|hflt cg';f/sf] ;ld>0f b]lvg] u/L k|lt x]S6/ ?v, kf]n, nfy|f / lj?jf ;+Vofsf]] cj:yf, 
j];n Pl/ofsf] cj:yf / cfotsf] cj:yf b]lvg] cnu cnu kfO{ rf6{ 

•	 Jof; ;d"x cg';f/ k|lt x]S6/ ?v tyf kf]nsf] ;+Vof / cfotgsf] af/ rf6{ 

•	 Jof; ;d"x cg';f/ /fd|f / 4D ?vx?sf] k|lt x]= ;+Vof / cfotg -af/ rf6{df b]vfpbf 
/fd|f]_

•	 Jof; / prfO{sf] ;DjGw, Jof; / cfotgsf] ;DjGw -cnu÷cnu rf6{df b]vfpg]_

•	 pNn]lvt ;"rsf+sx?nfO{ cfwf/ dfgL v08sf] ;du| cj:yfnfO{ /fd|f], l7s} jf sd;ndf 
5'§ofpg' kb{5 . 



PR
O

C
EE

D
IN

G
S

508

Proceedings of the First National Silviculture Workshop

#=$=# jflif{s ?kdf pTkfbg x'g] sf7 bfp/fsf] kl/df0f lgwf{/0f

k|fKt df}Hbft / k'g?Tkfbgsf] cj:yfsf] cfwf/df k|To]s v08sf] ;du| cj:yf Plsg u/L jflif{s 
j[l4b/ cfFsng ug'{kb{5 . ;fdfGotof jflif{s j[l4b/nfO{ k|To]s jif{ s6fg ug{ ;lsg] ;f+s]lts 
kl/df0f dflgG5 . t/ aflif{s :jLsfo{ s6fg ug{ ;lsg] sf7 bfp/fsf] kl/df0f ;fd'bflos jgsf] 
jg ;|f]t ;e]{If0f dfu{bz{gn] lglb{i6 u/] cg';f/ /fd|f], l7s} / sd;n jgsf] nflu jflif{s j[l4 b/sf] 
qmd;M &%, ^) / $) k|ltztsf] kl/df0fnfO{ ;f+s]lts kl/df0fsf] ?kdf lnO{ pTkfbg x'g ;Sg] 
sf7 bfp/fsf] kl/df0f cg'dfg ul/G5 .

;jeGbf 3gf tyf kl/kSj ?vsf] jfx'No ePsf] pkv08df ;j{ k|yd sfo{ ul/g] x'Fbf klxnf] 
cfjlws sfo{ OsfO{ -pkv08_ sf ;Dk"0f{ ?vx?sf] dfkg u/L Jof; tyf prfO{ tflnsf tof/ 
kfl/G5 . ckgfO{g] ;Djw{g k|0ffnL / ?vsf] Jof;sf] cfwf/df k|To]s jif{ s6fg ul/g] ?vx?sf] 
klxrfg  ul/G5 . o;/L klxrfg ul/Psf ?vjf6 pTkfbg x'g] jflif{s kl/df0f lgsflnG5 . of] 
kl/df0f ljlQo÷cfly{s ljZn]if0fsf] nflu ;d]t cfjZos kg]{ ePsf]n] ;f+s]lts ?kdf ePklg 
lgsfNg cfjZos x'G5 . aflif{s ?kdf pTkfbg x'g] sf7 bfp/fsf] kl/df0f cg'dfg ug{sf] nflu 
lgDg z"q k|of]u ul/G5 . 

 Y = V/R + i/2

Y = aflif{s ?kdf pTkfbg x'g] kl/df0f

V =s'n df}Hbft cfotg -jg ;|f]t ;j]{If0faf6 lgsflnPsf] ?v / kf]nsf] s'n cfotg_

R = afnLrqm

i = aflif{s a[l4 kl/df0f

kl/kSj / k'/fgf ?v jfx'No ePsf] jgdf dflysf] z"qdf j[l4sf] efu -i/2) x6fpg tyf kf]n jfx'No 
ePsf] jg v08df k'/} z"q k|of]u ug{ ;lsG5 . o;f] ubf{ jflif{s ?kdf k|fKt x'g] Go"gtd kl/df0f 
cfpF5 . ;f+s]lts lx;fj ePsf]n] j[l4sf] efu -i/2)  5f]8\bf klg vf;} km/s kb}{g .

dflysf] z"qdf s'n cfotg /fVbf jflif{s ?kdf k|fKt x'g] kl/df0f -sf7 bfp/f_ Psd'i7 ?kdf 
cfpF5 . k|hflt cg';f/ jflif{s pTkfbg x'g] kl/df0f cnu–cnu lgsfNg' kb{5 . 

#=% jg Joj:yfkgsf] ;f]r tflnsf

df}h'bf gLlt, lgod tyf jg sfo{of]hgf leq /x]/ ;d"xsf] pknJw ;|f]t, ;fwg kl/rfng u/L 
jgsf] jt{dfg cj:yfnfO{ ;d"xn] lrtfPsf] cj:yfdf ?kfGt/0f ug{ / jgjf6 lbuf] pRr nfe k|fKt 
ug{] ;du| ;+/rgfnfO{ ;f]r tflnsf elgG5 . o;df jg tyf ;d"xsf] lb3{sfnLg Joj:yfkgsf] 
nIo, p2]Zo, p2]Zo xfFl;n ug{ cfjZos pknlJw, pknlJw xfFl;n ug{ cfjZos sfo{x? / 
sfo{ ;+rfng ug{ cfjZos ;|f]t ;fwgsf] ljZn]if0f ul/Psf] x'G5 . o; lsl;dsf] ljZn]if0fn] jg 
;Djw{gdf cfwfl/t Joj:yfkg sfo{nfO{ l;nlznfj4 jgfpg / ;|f]t ;fwgnfO{ nIodf ?kfGt/0f 
ug{ lbzflgb{]z ub{5 . jgsf] ;du| Joj:yfkgsf] lb3{sfnLg ;f]r lgdf{0f u/L pQm ;f]r k|fKt ug{ 
k|To]s cfjlws sfo{of]hgfdf ;3g tyf jg ;Djw{gdf cfwfl/t Joj:yfkgsf lqmofsnfkx? to 
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ug'{ kb{5 . t;y{ Jojl:yt of]hgf th'{df, sfof{Gjog tyf cfjlws ?kdf jgsf] l:ylt cf+sng u/L 
lb3{sfnLg nIo;+u t'ngf ug{ jg Joj:yfkgsf] ;f]r tflnsf tof/ kf/L sfo{of]hgfdf ;dfj]z 
ug'{ kb{5 .

#=^ jg ;+jw{g k|0ffnL lgwf{/0f
#=^=!= rf}8fkft] k|fs[lts jg Joj:yfkg

jgdf ljBdfg kl/kSj ?vx?nfO{ qmdzM x6fpFb}} e}/x]sf] k'g?Tkfbgsf] clej[l4 tyf vfnL :yfgx?df 
k'g?Tkfbg u/fP/ jgnfO{ cfk"mn] rfx]sf] cj:yfdf ?kfGt/0f ub}{ jgsf] pTkfbg tyf pTkfbsTj 
j9fpg] ljlw tyf k|lqmof g} jg ;Djw{g k|0ffnL xf] . kl/kSj ?vx?nfO{ j9\g] pd]/sf ?v lj?jfn] 
k|lt:yfkg ug{] x'Fbf jg ;Djw{g k|0ffnL ckgfpFbf jgsf] ;du| pTkfbg tyf pTkfbsTj j9\b5 . 
eljiodf jgsf] ?k s:tf] x'g] -Regular or irregular) eGg] s'/f ckgfO{g] jg ;Djw{g k|0ffnLn] 
lgwf{/0f ub{5 . pbfx/0fsf nflu ;+/lIft jg v08df k|fs[lts 5gf}6 k|0ffnL ckgfO{G5 / k|fs[lts 
?kdf d/]sf / 9n]sf ?vx?dfq s6fg ul/G5 . pTkfbgzLn jg If]qdf s6fgsf] tLj|tf -Felling 
Intensity_, s6fgsf] dfqf -Magnitude of Felling_, s6fg :j?k -Felling Pattern) / k'g?Tkfbg 
ljlw -Mode of Regeneration) n] jg ;Djw{g k|0ffnLsf] lgwf{/0f ub{5 . k|fs[lts k'g?Tkfbg x'g 
g;Sg] cj:yfdf cfjZostf cg';f/sf k|hflt g;{/Ldf pTkfbg u/L ;d[l4 j[Iff/f]k0f ug'{ kb{5 . 
;fdfGotof Ps} 7fpFdf s6fgsf] dfqf kxf8sf] xsdf j9Ldf @ x]S6/ tyf t/fO{ / r'/]sf] clwstd 
*=% l8u|L le/fnf] If]qdf j9Ldf % x]S6/ / r'/]sf] *=% b]lv !( l8u|L ;Ddsf] le/fnf] jgsf] xsdf 
! x]S6/ eGbf j9L x'g' x'b}g .

jg ;Djw{g k|0ffnL / o;sf] ljz]iftf -k|fljlws zJb ePsfn] c+u]|hLdf n]lvPsf]_

jg ;Djw{g k|0ffnL laz]iftf o:tf] jgdf pko'Qm
Clear felling system 
and its variants (clear 
strip system, alternate 
strip system etc.)

jfnLrqm j/fj/sf] ;+Vofdf pkv08 
annual coupes agfO{ k|To]s jif{ Ps j6f 
s'kdf s6fg tyf j[Iff/f]k0f ub}{ hfg] .

x}l;ot ljlu|Psf], k|fs[lts k'g?Tkfbg 
cfpg] ;+efjgf gePsf] jg, emf8L a'6\ofg 
ePsf] If]q / vfnL If]q . 

k|hflt kl/jt{g u/L cGo k|hlftsf] jg 
x'sf{pg rfx]]sf] If]q .

Shelter-wood system 
and its variants

(Uniform shelter-wood 
system, irregular 
shelter-wood system, 
shelter-wood strip 
system etc.)

jfnLrqm / k'g?Tkfbg cjlwsf] cfwf/df 
jg v08nfO{  cfjlws pk v08df 
ljefhg ug{] . 

s6fg pd]/ k'u]sf cfjlws pkv08df 
k'g?Tkfbg s6fg ul/g] / k'g?Tkfbg 
cjlw e/Ldf k'g?Tkfbg s6fg / 
k'g?Tkfbg sfo{ k'/f ul/g] .

k'g?Tkfbg s6fg ubf{ uniform shelter-
wood system df advance growth (sap-
lings and poles) nfO{ eljiosf] afnLsf] 
?kdf sfod ul/b}g .

Uniform shelter-wood system : ;Nnf 
k|hflt vf; u/L vf]6] ;Nnfdf . 

irregular shelter-wood system : t/fO{sf] 
;fn, ;fn ldl>t tyf cGo rf}8fkft] 
k|hfltx?df .

Shelter-wood system:

k|fs[lts ?kdf k'g?Tkfbg cfpg ;Sg] 
cj:yfdf ePdf .

k|hftL x]/L aLp÷5xf/Lsf] nflu sfod 
ul/g] ?v ;FVof km/s kb{5  h:t}M 
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jg ;Djw{g k|0ffnL laz]iftf o:tf] jgdf pko'Qm

Irregular shelter-wood system df advance 
growth nfO{ eljiosf] afnLsf] ?kdf 
/flvG5, ;fdfGot k'g?Tkfbg /fd|f] /x]sf] 
:yfgaf6 s6fg z"? ul/G5 . 

;fndf !%–#), vf]6];Nnfdf !)–!%, k|lt 
x]=, b]jbf/df cln a9L dfp÷5xf/L ?v 
cfjZos kg{] .

lj?jf x's{gnfO{ cfjZos kg]{ 
k|sfz÷5xf/Lsf] dfqfn] ;d]t dfp÷5xf/L 
?vsf] ;+Vof lgwf{/0f ub{5 .

Selection system Natural selection system  df k|fs[lts 
sf/0fjf6 ;'s]sf tyf 9n]sf ?vx?dfq 
x6fO{g] .

True selection system df lglZrt 
Jof; eGbf dflysf kl/kSj ?vx? 
;a} jgIf]qaf6 s6fg ul/g] / ;fgf 
la?jfx?nfO{ x's{g] jftfj/0f l;h{gf 
ug]{, s6fg ubf{ g} kTNofpg], ;/;kmfO{ 
ug]{ tyf uf]8d]n ;d]t ul/g], jgdf ;a} 
cfsf/sf -;fgf b]lv s6fg ug{ nfos_ 
?vx?sf] ;+Vof pko'Qm dfqfdf sfod 
ul/g] . 

True selection system df k'g?Tkfbgsf] 
nflu pko'Q jftfj/0f l;h{gf gx'g] / 
Joj:yfkg sfo{ klg hl6n x'g] ePsf] 
x'Fbf Felling cycle sf] cfwf/df Joj:yfkg 
ul/g] selection system df %–!) aif{sf] 
Felling cycle lgwf{/0f u/L jg If]qnfO{ 
laleGg Felling area df laefhg ul/g] 
/ k|To]s aif{ Ps j6f Felling area df 
exploitable diameter eGbf dflysf ?vx? 
s6fg u/L lgsflng], cGo jg ;Daw{gsf 
sfo{x? klg ;Fu;Fu} ul/g] .

;+/lIft jg v08df o:tf] k|fs[lts 5gf}6 
k|0ffnL nfu' ul/G5 .

jftfj/0fLo lx;fjn] ;+j]bgzLn, !))
Ü eGbf a9L le/fnf], e"–Ifo x'g] ;+efjgf 
/x]sf] sdnf] e"–agfj6 /x]sf] :yfg, a9\g 
x's{gsf] nflu a9L 5xf/L cfjZos kg]{ 
k|hfltsf] jgdf .

Selection system /fd|f] ePtfklg Jojxf/df 
hl6n 5 . lj?jf x's{g a9gsf] nflu 
pko'Qm jftfj/0f l;h{gf gx'g] ePsf]n] 
%–!) aif{sf] felling cycle ckgfP/ ug'{ 
/fd|f] x'g] b]lvG5 .

;fgf jg If]q, pbfx/0fsf] nflu ;fnsf] !) x]S6/sf] jg 5 / jgjf6 d'Votof sf7 pTkfbg ug]{ xf] 
eg] eg] ;fd'bflos jgsf] k"/} If]qnfO{ g} Ps v08 dfgL tn pNn]lvt k4lt ckgfpg  ;lsG5 .

1. Irregular shelterwood system ckgfpg *) jif{sf] jfnLrqm / !) jif{ k'g?Tkfbg cjlw 
/fVbf !) x]S6/nfO{ * j6f pkv08df ljefhg ug]{ . o;/L jgfOPsf * j6f pkv08 dWo] 
jg ;Djw{g sfo{sf] cfwf/df Regeneration Improvement Felling, Thinning cflb s] s:tf] 
pkv08 5g\ Detail df k|To]s pkv08df Inventory of]hgf lgdf{0f ug]{ . olb k'g?Tkfbg 
Nofpg] pkv08 5 eg] !) jif{sf] cjlwdf Regeneration complete x'g] x'Fbf pQm pkv08nfO{ 
!) efu nufO{ k|To]s jif{ )=!# x]S6/ If]qdf ?vnfO{ x6fO{ Mother tree /fvL k'g?Tkfbg 
Nofpg' kb{5 . o;/L * j6f pkv08 jgfO{ sfd ug{ ;lsG5 .
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2. Selection System cg';f/ ubf{ * jif{sf] s6fg rqm ckgfO{ k|To]s jif{ jflif{s s6fg 
kl/df0fdf gj9\g] u/L Jof; ;d"x jf If]qkmnsf] cfwf/df kl/kSj ?vx? lgsfNg] / jgnfO{ 
pTkfbgzLn jgfpg] . 

o:t} tl/sfn] kxf8L If]qdf ;Nnf k|hfltnfO{ ^) jif{sf] Rotation /fvL Joj:yfkg ug]{ xf] eg] 
!) x]S6/sf] jgnfO{ ^ j6f pkv08 jgfO{ k|To]s pk v08df !) jif{sf] sfo{ ub}{ k"0f{ jgnfO{ 
Joj:yfkg ug{ ;lsG5 . To:t} $) jif{ jfnLrqm jgfO{ l6s, l;;f} k|hfltsf] jg Joj:yfkg ug{' 
5 eg] !) x]S6/sf] jgnfO{ $ j6f pkv08 jgfO{ k|To]s pkv08df !) jif{ sfd ub}{ n}hfbf k'gM 
jgsf] Joj:yfkg ug{ ;lsG5 . tn pNn]v ul/Psf] 6]jndf !) b]lv !)) x]S6/sf] ;fd'bflos 
jgdf jg ;Djw{g k|0ffnLdf cfwfl/t jg Joj:yfkgsf] vfsfsf] ?kdf pNn]v /x]sf] 5 . 

jgsf] If]qkmn cfjlws v08sf] ;+Vof / If]qkmn s6fg ul/g] jgsf] If]qkmn / v08sf] ;+Vof

 8 6 4 8 6 4

10 1.25 1.67 2.5 0.13 0.17 0.25

20 2.5 3.33 5 0.25 0.33 0.5

30 3.75 5 7.5 0.38 0.5 0.75

40 5 6.67 10 0.5 0.67 1

50 6.25 8.33 12.5 0.63 0.83 1.25

60 7.5 10 15 0.75 1 1.5

70 8.75 11.67 17.5 0.88 1.17 1.75

80 10 13.33 20 1 1.33 2

90 11.25 15 22.5 1.13 1.5 2.25

100 12.5 16.67 25 1.25 1.67 2.5

s'g jgdf s'g jg ;Djw{g k|0ffnL nfu' ug]{ xf] eg] s'/f jgsf] cj:yf eGbf klg lgDgfg';f/sf] 
cfwf/df e/ kb{5 M

•	 pkef]Qmf ;d"xsf] jg Joj:yfkgsf] p2]Zo

•	 ;+/If0fsf] cfjZostf tyf l:ylt

•	 pks/0f tyf k|ljlwsf] k|of]u / pknJwtf

•	 k|hfltsf] k|s[lt 

•	 Go"g nfut tyf tyf clws nfe lng ;lsg] cj:yf -Efficiency and Cost Effectiveness)

gf]6M jgsf] cj:yfsf] cfwf/df jg ;Djw{g k|0ffnL ckgfO{b}g . t/ lglZrt jg ;Djw{g k|0ffnL 
ckgfO{;s]kl5 jgsf] cj:yfsf] cfwf/df jfnL s6fg, kNofpg], emf8L ;kmfO{ ug{] tyf ;'wf/ s6fg 
h:tf sfo{x? lgwf{/0f ul/g] xf] . 
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#=^=@= ;Nnfsf] k|fs[lts jg / j[Iff/f]k0f Joj:yfkg

a[Iff/f]k0f u/]/ x'sf{Og] jgnfO{ jgsf] -d'Vo k|hfltsf]_ ;du|tfdf jfnL kl/kSj x'g] pd]/ / 
p2]Zosf] cfwf/df Joj:yfkg ug'{kb{5 . s'g jg ;Djw{g k4lt pko'Qm x'G5 eGg] s'/f To; jgdf 
/x]sf ?vx?nfO{ pd]/ k'u]/ x6fOPkl5 nufO{g] csf]{ jfnL / ;d"xn] rfx]sf] k|hfltsf] ;ld>0f / 
;+/rgf agfpg] eGg]df lge{/ x'G5 .  

;fdfGotof e}/x]sf] j[Iff/f]k0fnfO{ lgDgfg';f/ Joj:yfkg ug{ ;lsg]5 M

(1) e}/x]sf] k|hfltx?nfO{ g} sfod /fVg]

(2) e}/x]sf k|hfltx?nfO{ sfod /fVb} ljleGg pd]/ ;d"xsf ?v lj?jfsf] jg ;+/rgf agfpg]

(3) ;Nnf / rf}8fkft]sf] ldl>t k|hflt / ldl>t pd]/sf] jg agfpg]

(4) ;a} rf}8fkft] k|hfltsf] ldl>t pd]/sf] jg agfpg]

e}/x]sf] j[Iff/f]k0fnfO{  lglZrt cjlw leq qmdzM x6fO{ dfly pNn]lvt jgjfnL ;+/rgfdf 
?kfGt/0f  ug{ ;lsG5 .  s'g pd]/df x6fpg] eGg] s'/f a[Iff/f]k0f ul/Psf d'Vo k|hfltdf lge{/ 
ub{5 . g]kfnsf ;fd'bflos jgx?df vf;u/L kf6] ;Nnf / vf]6] ;Nnfsf] j[Iff/f]k0f a9L dfqfdf 
kfOG5 . o; dfu{bz{gdf vf]6] / kf6] ;Nnfsf] a9L pbfx/0f lbO{Ptf klg cGo k|hfltx?nfO{ :yflkt 
:yfgLo / /fli6«o tyf cGt/f{li6«o cEof; cg';f/ x6fpg' kg]{ x'G5 . xfn ePsf j[Iff/f]k0f u/L 
x'sf{OPsf kf6] ;Nnfsf] jgnfO{ a9Ldf $% aif{sf] pd]/ leq / vf]6] ;NnfnfO{ a9Ldf ^) aif{sf] 
pd]/ ;Dddf x6fO{;Sg' kb{5 . o;/L x6fpFbf k|f/Deb]lv g} jgsf] pd]/ / ?vsf] 3gTj cg';f/ 
tkl;n adf]lhdsf] ;+Vofdf ?vx? sfod /xg] u/L qmdzM x6fFpFb} hfg' kb{5 .

pd]/ ;d"x
s6fg kl5 k|ltx]S6/ /xg' kg]{ ?v ;+Vof

kf6] ;Nnf vf]6] ;Nnf

5-10 1100-1200 1100-1200

10-15 900 900

15-20 750 750

20-25 650 600

25-30 450 500

30-35 250 420

35-40 150 320

40-45 10-15% 240

45-50 180

50-55 0 10-15%

55-60 0

® k'g?Tkfbgsf] nflu s6fg
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kf6] ;NnfnfO{ $)–$% aif{df / vf]6] ;NnfnfO{ ^) aif{df clGtd s6fO{ u/L k'/fgf ?vnfO{ z"Go 
sfod u'g{ kg]{ ePtf klg ;/k6 s6fg u/L csf]{ jfnL nufpg ;fd'bflos jgx?df jftfj/0fLo 
/ Joj:yfksLo lx;fjn] pko'Qm gx'g] x'Fbf gofF jg jfnLsf] ljsf; gx'Fbf;Dd ?vsf] ;+Vofdf 
z"Go kfg{' x'Fb}g . dfly pNn]lvt p2]Zox? k|fKt ug{ gofF jfnLsf] ljsf;df k'g/f]k0f jf k|fs[lts 
k'g?Tkfbg jf b'j}af6 ug'{ ;lsG5 . o;sf nflu jgsf] cj:yf / Joj:yfkg p2]Zo cg';f/ b'O{ 
j6f l;lNesNr/n k4lt ckgfpg ;lsG5 .

5gf}6 ljlw (Selection System)

obL jgnfO{ dflysf] tflnsf cg';f/ ?v 5gf}6sf] cfwf/df kTfNofpFb} hfFbf xfd|f] rfxgf cg';f/sf] 
k|hfltx?sf] k|fs[lts ?kdf k'g?Tkfbg x's{]df j[Iff/f]k0f ul/Psf ?vx?nfO{ qmdzM x6fO{ kf6] 
;Nnfs]f xsdf $% aif{sf] pd]/df / vf]6] ;Nnfsf] xsdf ^) aif{sf] pd]/df k'/fgf] jfnLnfO{ clGtd 
s6fgL ug]{ .

dfp ?v ljlw (Shelter Wood System)

afSnf] 3gTj ePsf jgdf xfd|f] rfxgf cg';f/ k|hfltsf] k|fs[lts ?kdf k'g?Tkfbg cfpg ;Sb}g . 
t;y{ e}/x]sf ?vx? dWo]af6 dfp ?vx? 5gf}]6 u/L afFsL ?vx?nfO{ x6fO{ k|fs[lts k'g?Tkfbg 
u/fpg ;lsG5 . ;Nnf] k|hfltsf] k'g?Tkfbg ;fwf/0ftof % b]lv * aif{sf] pd]/df k"0f{ ?kdf ljsf; 
e};Sg] x'Fbf clGtd s6fgsf] sl/a %–* aif{ cufj} dfp ?v ljlwsf k|lqmofx? Zf"? ug'{ k5{ . dfp 
?v ljlwaf6 cfjZostf cg';f/sf] k|hflt / ;+Vof k'g?Tkfbg gePdf ;d[l4 j[Iff/f]k0f u/L /f]h]sf] 
k|hfltsf] ld>0f / cfjZos ;+Vof k|fKt ug{ ;lsG5 . 

kf6] ;Nnfsf] xsdf dfly tflnsfdf pNn]v eP cg';f/ #%–$) aif{sf] pd]/df kf6] ;Nnfsf] ;+Vof 
!%) j6f ?v k|lt x]S6/ sfod u/L ;s]kl5 dfp ?v ljlw ;'? ug'{kg]{ x'G5 . h;sf nflu k|lt 
x]S6/ !)–!% j6f dfp ?v 5gf}6 u/L afFsL ?vnfO{ x6fpg' kb{5 / gofF k'g?Tkfbgsf] ljsf; 
e};s]kl5 -sl/a %–* aif{ nfUb5_ tL dfp ?vnfO{ x6fpg' kb{5 . vf]6] ;Nnfsf] pd]/ $%–%) 
aif{ x'Fbf !*) j6f ?v k|lt x]S6/ sfod u/]kl5  nuQ} of] ljlw cjnDag ug]{ . o;sf nflu k|lt 
x]S6/ !)–!% j6f dfp ?v 5f]8L afFsL x6fpg' kb{5 . goFf k'g?Tkfbg k"0f{ ljsf; ePkl5 -sl/a 
%–* aif{_ dfp ?v x6fpg' kb{5 . olb j9L le/fnf] / w]/} gfª\uf] x'g] cj:yf cfPdf b'j} k|hfltsf] 
xsdf k|lt x]S6/ !%)–!*) j6f ?vaf6 !)–!% df emfg'{ cl3 klxnf k|lt x]S6/ @%–$) j6f dfp 
?v /fvL sl/a % aif{ kl5 k|lt x]S6/ !)–!% ?vdf emfg{ ;lsG5 . t/ dfp ?vx? s6fg ubf{ 
k'g?Tkfbgdf gf]S;fgL a9L x'Gf ;Sg] ePdf j9L gf]S;fg k'¥ofpg ;Sg] To:tf ?vx?nfO{ gx6fO{ 
sfod /fVg ;lsg]5 . 

#=^=@ k'g?Tkfbg Joj:yfkg 

;Nnf k|hfltdf k'g?Tkfbg s6fg u/] kZrft 5f]l8Psf dfp ?vx?sf aLp em/]/ afSnf] k'g?Tkfbg 
x'g] u/]sf] kfOG5 . o;}u/L sltko 7fpFdf cfjZos hft / u'0f:t/sf lj?jf gcfpg klg ;Sb5 . 
t;y{ oL b'j} cj:yfdf tn pNn]lvt k'g?Tkfbg Joj:yfkgsf lqmofsnfkx? cfjZos kb{5 . 
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;d[l4 j[Iff/f]k0f M cfjZostf cg';f/sf] hft, ;+Vof / u'0f:t/sf lj?jf k'g?Tkfbg gePdf 
glhs}sf] afSnf] 7fpF jf g;{/Ldf x's]{sf u'0f:t/Lo lj?jf NofO{ /f]k0f ug'{kb{5 .

kTfNofpg]M k'g?Tkfbg ePsf lj?jf k|foh;f] afSnf] x'G5 . tL lj?jfnfO{ sl/a @–@=% ld6/sf] 
b'/Ldf /fVg' kb{5 . of] sfo{ k'g?Tkfbg ePsf] ! aif{ kl5 ug'{kb{5 . @–@=% ld6/sf] n7\7Lsf] k|of]u 
u/L cfjZos b'/Lsf] glhssf] u'0f:t/Lo lj?jf /fVgsf] nflu 5gf}6 u/L afFsLnfO{ km]b}af6 s6fg 
ug'{kb{5 . 

k|yd 56gL kl5 sl/a % b]lv !) aif{leq tL lj?jfx?nfO{ k'gM kTNofO{ sl/a !!))–!@)) k|lt 
x]S6/sf]] b/n] /fvL bf];|f] 56gL ug'{kb{5 .  

xfFuf s6fgLM bf];|f] 56gL ;Fu;Fu} klxnf] r/0fsf] xfFuf s6fgL ug'{kb{5 . klxnf] r/0fdf lj?jfsf] 
pd]/ % aif{ k'u]kl5 # efusf] ! efu xfFuf sf6\g' kb{5 . bf];|f] r/0fsf] xfFuf s6fgL ?vsf] pd]/ 
!% aif{ ggf£b} ?vsf] k'/f prfO{sf] cfwf xfFuf /fvL afFsL sf6\g' kb{5 .

#=& lalQo laZn]if0f -Financial Analysis_

jg ;Djw{gdf cfwfl/t Joj:yfkg lb3{sfnLg dxTj ;lxt pTkfbgd'vL x'Fbfx'Fb} klg jt{dfgdf 
cjnDjg ul/Psf] k4lt eGbf clws vlr{nf] klg x'G5 . t;y{ jg Joj:yfkg of]hgf nfek|b eP–
gePsf] lalQo laZn]if0f ug'{ kb{5 . lalQo laZn]if0faf6 ;fdfGotof k|ToIf nfe–nfut cg'kft, 
v'b jt{dfg dfg÷d"No (Net present value-NPV or Net present worth-NPW) / Internal Rate of 
Return (IRR) lgsflnG5 . nfe–nfut cg'kft Ps eGbf a9L, v'b jt{dfg dfg÷d'No ;sf/fTds 
(positive) jf  IRR vr{ ul/g] /sdsf] a}slNks d"No -Opportunity cost of Capital) eGbf a9L 
ePdf of]hgf lalQo ?kdf nfek|b dflgG5 . s'g} klg of]hgfsf] nflu of] cTofjZos 5 . lsgeg] 
plrt k|ltkmn gcfpg] of]hgfdf nufgL ug'{ eg]sf] l;ldt ;|f]t ;fwfg v]/kmfNg' xf] .

NPV jf jt{dfg v'b d"No eGgfn] jgsf] nfut / k|Tofe"ltnfO sfod ul/Psf] l8:sfpG6 b/df 
z"Go jif{df u0fgf ubf{ cfpg] of]u xf] . of] g]u]l6e jf kf]h]l6e x]/]/ kl/of]hgfsf] 5gf}6 ul/G5 . 
csf]{ dfkg cfGtl/s k|Tofe"lt b/ xf] h:nfO lgDg jdf]lhd u0fgf ug{ ;lsG5 .

     NPVL

cfGtl/s k|Tofe"lt b/ Ö tNnf] b/ ± ––––––––––––––––– * b/df km/s
    NPVL   –    NPVH

hxfF NPVLeGgfn] tNnf] b/df lgsflnPsf] v'b jt{dfg d"NonfO a'emfpF5 eg] NPVH

eGgfn] dflyNnf] b/df lgsflnPsf] jt{dfg v'b d"NonfO a'emfpF5 . o;/L lgsflnPsf cfGtl/s 
k|Tofe"lt b/ Go"gtd l:jsfo{ b/ eGbf j9L jf j/fj/ 5 eg] dfq kl/of]hgf :jLs[t x'g ;S5 . 
nfut nfe cg'kft eGgfn] Joj:yfkg of]hgf sfof{Gjog ubf{ k|To]s jif{ nfUg] vr{ / k|fKt x'g] 
cfDbfgLnfO{ jt{Dffgsf] d"Nodf -z"Go jif{df_ u0fgf u/L lx;fj ul/Psf] cg'kft xf] . nfutsf] 
t'ngfdf nfe ePsf Joj:yfkg of]hgf Joj:yfkg of]hgf :jLsf{o x'g ;Sb5 .
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of] elgG5 ls kl/of]hgf 5gf}6df pk/f]Qm tLg dfkgx? k|of]u ubf{ Ps} lsl;dsf] glthf k|fKt x'G5 
t/ o:tf s}og pbf/x0f Jojxf/df kfpg ;lsG5 hxfF pk/f]Qm egfO ;xL x'b}g . l;ldt sf]ifjf6 
clwstd\ nfe lng ;lsg] ePsf] x'Fbf Jofkfl/s j[tdf cfGtl/s k|Tofe"lt b/ nf]slk|o 5 . gfkmf 
gf]S;fg cg'kft h:t} t/ jt{dfg v'b d"No eGbf km/s of] dfkb08n] 7'nf] z"?sf] nufgL jf nfdf] 
cjwL cf]u6g] kl/of]hgf cg's'n 5}g . To;}n] sf]lng k|fO; !(*( n] jg kl/of]hgfnfO{ cfGtl/s 
k|Tofe"lt b/sf] cfwf/df 5gf}6 ug{ pko'Qm 7fGb}gg\ . gfkmf gf]S;fg cg'kftnfO{ Jofkfl/s j[t / 
;/sf/ ljleGg kl/of]hgf dWo] pko'Qmsf] 5gf}6sf] nflu k|of]u ug]{ ub{5g\ . csf]{ zJbdf eGg' kbf{ 
gfkmf gf]S;fg cg'kftsf] ljZn]if0fn] s'g} lgsfosf] kl/of]hgfsf] nfut jf k|ltkmn s'g j9L 5 elg 
lgsf}{n ug{ ;3fp k'¥ofpF5 . To;}n] gfkmf gf]S;fg cg'kftnfO s'g} klg kl/of]hgfsf] dxTjk'0f{ 
dfkgsf] ?kdf lng ;lsG5 .  To;f] ePtfklg cfwf/e"t tYofFs pknJw ePsf] v08df EXCELsf] 
k|of]u u/L dfly pNn]lvt tLg tl/sfsf dfkg ;lhn};Fu lgsfNg ;lsG5 . ljlQo ljZn]if0f ubf{ 
j}1flgs jg Joj:yfkg sfo{ljwL, @)&! nfO{ cg';/0f ug{ ;lsG5 .

#=* ;Djw{gdf cfwfl/t Joj:yfkg sfo{tflnsf

nIo, p2]Zo, to e};s]kl5 ;f] xfFl;n ug{sf] nflu s'g cfjlws pkv08df s] s] sfd s;n] slxn] 
s;/L ug]{ egL k|i6 sfo{tflnsf jgfP/ sfo{of]hgfdf g} lj:t[t ?kdf /fvL ;f]xL cg';f/ sfo{ 
;+Rffng ug'{kb{5 . h;af6 pkef]Qmfn] cfkm\gf] jgdf slxn]af6 s] sfd z"? x'G5 / Tof] sfdjf6 
s'g s'g lsl;dsf jg k}bfjf/ pTkfbg x'G5 eGg] s'/f yfxf kfpg ;Sb5g\ / cfkm\gf] of]hgf ;f]xL 
cg';f/ to ug{ ;Sb5g\ . sfo{tflnsfsf] 9fFrf cg';"lr $ df lbO{Psf] 5 .

#=( sfo{of]hgf tof/L

;a} ljifo ljZn]if0f ul/;s]kl5 jg Joj:yfkg sfo{of]hgf n]vg ug'{ kb{5 . ;fd'bflos jg ljsf; 
dfu{bz{g, @)&! df ePsf ;Dk"0f{ k|lqmofnfO{ cjnDjg u/L sfo{of]hgf tof/ ug'{kb{5 . 

gofF jf ;+zf]lwt jg sfo{of]hgfsf] d:of}bf tof/ ePkl5 dfu{bz{g–@)&! df pNn]v eP jdf]lhd 
ljwfgdf btf{ ePsf 3/w'/Lsf] Go"gtd %!Ü sf] pkl:ylt ePsf] ;fwf/0f ;efdf 5nkmn u/fO{ 
k|fKt /fo ;'emfjx? ;dfj]z u/L d:of}bf cufl8 j9fpg] lg0f{o u/fpg' kb{5 . o;/L ;fwf/0f 
;efjf6 kfl/t sfo{of]hgfsf] clGtd d:of}bf :jLs[ltsf] nflu ;DjlGwt O{nfsf jg sfof{no dfkm{t 
lhNnf jg sfof{nodf k7fpg' kb{5 . lhNnf jg clws[taf6 :jLs[t ePkl5 sfo{of]hgf sfof{Gjog 
r/0fdf hfG5 . 

$= sfo{of]hgf sfof{Gjog

jg sfo{of]hgf tof/ e};s]kl5 sfo{of]hgfdf pNn]lvt sfo{x?nfO{ oyfy{tfdf jg leq n}hfg s]xL 
ljz]if ljlw tyf lzksf] cfjZostf kb{5 . :ynut sfof{GjognfO{ ;xh t'Nofpg ckgfO{g] tl/sf 
o; efudf pNn]v ul/Psf] 5 . 
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$=! v08 / pkv08 l;dfgf lgwf{/0f tyf lrGx nufpg]

jg sfo{of]hgfdf v08 tyf pkv08x? sxfFjf6 5'6\ofpg] eGg] pNn]v u/L gS;fdf ;d]t b]vfO{Psf] 
x'G5 . sfo{of]hgfdf lbO{Psf :yfg ljGb'nfO{ k|lji6 u/]/ lhlkP;sf] ;xfotfn] v08 tyf pkv08sf] 
l;dfgf lgwf{/0f ug'{kb{5 . sfo{of]hgfdf ;dfj]z ul/Psf ljGb'x? kof{Kt gePdf lhcfO{P; 
gS;fjf6} l;df ljGb'x? lgwf{/0f u/L lhlkP;sf] ;xfotfn] pQm ljGb'x? kQf nufO{ hldgdf v08 
tyf pkv08sf] l;df lrGx nufpg' kb{5 . k|fs[lts l;dfgf gePsf] cj:yfdf v08 tyf pkv08 
jl/k/L jgky lgdf{0f u/]/ l;dfgf 5'6\ofpg ;lsG5 . o;/L jgkyn] l;dfgf 5'6\ofpFbf jg 
cg'udg tyf ul:t ug{, jg 89]nf] lgoGq0f ug{, jg k}bfjf/ cf];f/k;f/ ug{ tyf cGo Joj:yfkg 
sfo{df  ;lhnf] kb{5 .

;j} pkv08x?sf] l;df lgwf{/0f u/L Ps} jif{df ;j} jgky lgdf{0f ug{] sfo{ vlr{nf] x'g] x'Fbf ;d"xsf] 
;|f]t, ;fwg / sfdsf] rfk x]/L qmdzM ub{} hfg' kb{5 . 

$=@ ljleGg jg ;Djw{g sfo{x?sf] nflu pkv08x?sf] klxrfg

sfo{of]hgfdf pNn]lvt ljleGg jg ;Djw{g sfo{x?sf] nflu  pkv08x?sf] klxrfg ug'{kb{5 . ;j} 
pkv08x?df Ps}k6s ;Djw{g sfo{ gul/g] x'Fbf tTsfn ug'{kg{] sfo{x?sf] nflu pkv08x? Plsg 
ug'{ kb{5 . jg ;Djw{gsf ljleGg sfo{x? jgsf] cj:yf / pd]/df e/ kb{5 . jgsf] cj:yfn] 
ldn];Dd lgDg jg ;Djw{g sfo{x? x/]sf pkv08df ug{] lx;fjn] jg ;Djw{gsf sfo{qmd to 
ug'{ kb{5 . klxnf] jif{df g} ;j} pkv08df sfd gu/] klg of]hgf cjlwdf ;j} pkv08df sfd 
x'g] lx;fjn] sfo{qmd ldnfpg' kb{5 . d"Vo jg ;Djw{g lqmofsnfkx? tnsf] tflnsfdf k|:t't 
ul/Psf] 5 .

l;=
g+=

jg ;Djw{g sfo{ tyf sfod /flvg] 
?v ;+Vof

sfo{ ;+rfng x'g] 
pk v08

;Djw{g sfo{ 5gf}6sf] cfwf/

!= ;du| jg ;+/If0f ug{] ;j} v08 tyf pk 
v08df

rf]/L, cltqmd0f tyf jfXo x:tIf]kjf6 
jgnfO{ jrfpg

@= k'g?Tkfbg tof/L s6fg -k|hflt x]/L 
&%–!@% ?v k|lt x]_

;j} v08sf] s'g} 
Ps pk v08df

j'9f, Go"g j[l4 x'g] ?vsf] jfx'Notf /x]sf] 
cj:yf, csf{] of]hgf cjlwdf k'g?Tkfbg 
s6fgL ug'{kg{] :yfgx?

#= k'g?Tkfbg s6fg

#=! l;l8ª km]lnª -k|hflt x]/L !)–$) 
?v k|lt x]S6/_

Ps j6f pk 
v08df

j'9f, j[l4b/ sd ePsf ?vx?sf] jfx'Notf 
/x]sf], j'9f ?v lgsfnL k'g?Tkfbg 
u/fpg'kg{] cj:yf, k'g?Tkfbgsf] cj:yf 
/fd|f]÷g/fd|f] /x]sf]

#=@ OG6/d]l8o6 km]lnª -z"?df 
/flvPsf dfp ?vsf] cfwf ;+Vofdf_

Ps j6f pk 
v08df

l;l8ª km]lnª ul/Psf] t/ dfp ?vsf] 
;+Vof #) eGbf j9L /x]sf] cj:yf eO{ gof 
lj?jfnfO{ j9\gsf] nflu k|sfzsf] dfqf sd 
ePsf] cj:yf .
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l;=
g+=

jg ;Djw{g sfo{ tyf sfod /flvg] 
?v ;+Vof

sfo{ ;+rfng x'g] 
pk v08

;Djw{g sfo{ 5gf}6sf] cfwf/

#=# kmfOgn km]lnª -$–% ?v k|lt 
x]S6/_

Ps j6f pk 
v08df

k|z:t k'g?Tkfbg cfPsf] -nfy|f / kf]n_, 
k'g?TkfbgnfO{ j9\g] / x's{g] jftfj/0f 
l;h{gf ug{ j'9f ?vx?nfO{ x6fpg'kg{] 
cj:yf /x]sf], klxnf] of]hgfdf k'g?Tkfbg 
s6fg ul/Psf] If]q

$= ?v lylgª–I -!&%–@@) ?v k|lt 
x]S6/_

;j} v08sf] s'g} 
Ps pk v08df

j9\bf] pd]/sf ?vx?sf] jfx'Notf /x]sf], 
?vnfO{ cem j9\g] jftfj/0f l;h{gf ug{ 
ktNofpg] cj:yf /x]sf], jfnLrqmsf] &) 
b]lv *) k|ltzt pd]/sf ?vx?

%= ?v lylgª– II -#%)–$%) ?v k|lt 
x]S6/_

;j} v08sf] s'g} 
Ps pk v08df

j9\bf] pd]/sf ?vx?sf] jfx'Notf /x]sf] 
jfnLrqmsf] %) b]lv &) k|ltzt pd]/sf 
?vx?

^= ?v lylgª– III -%))–&)) ?v k|lt 
x]S6/_

;j} v08sf] s'g} 
Ps pk v08df

j9\bf] pd]/sf ?vx?sf] jfx'Notf /x]sf] 
jfnLrqmsf] #) b]lv %) k|ltzt pd]/sf 
?vx?

&= kf]n lylgª -*))–!@)) ?v k|lt x]S6/_ ;j} v08sf] s'g} 
Ps pk v08df

kf]nx?sf] jfx'Notf /x]sf], jfnLrqmsf] !% 
b]lv #) k|ltzt pd]/sf ?vx? /x]sf]]

*= nfy|f ktNofpg] -@)))–$))) nfy|f 
k|lt x]S6/_

;j} v08sf] s'g} 
Ps pk v08df

nfy|fsf] jfx'Notf /x]sf], clwNnf] of]hgfdf 
k'g?Tkfbg s6fg ePsf] jf clGtd s6fg 
ePsf] If]q

$=# jg ;Djw{gsf lqmofsnfkx?
$=#=! k'g?Tkfbg ;e{]

k'g?Tkfbg s6fg ug{] pk v08sf] k'g?Tkfbgsf] cj:yf yfxf kfpg k'g?Tkfbg ;e{] ug'{kb{5 . 
k'g?Tkfbg ;e{]jf6 lj?jfsf] kl/df0fsf] cnfjf :ynut ljt/0fsf] cj:yf kQf nfUb5 . k'g?Tkfbg 
;e{] @%–%) dL6/sf] b'/Ldf $ ju{dL6/sf uf]nfsf/ jf juf{sf/ :ofDkn Kn6 x'g] u/L l8hfO{g 
ug'{kb{5 . lhcfOP; gS;fjf6 k|To]s :ofDkn Kn6sf] sf]cl8{g]6 lhlkP;df k|lji6 u/fO{ :yn 
ljGb'x? kQf nufO{ u0fgf u/L k|To]s :ofDkn Kn6sf] glthf k'g?Tkfbg tflnsfdf eg'{ kb{5 . 
pkef]Qmf ;d"xn] k|fyldsLs/0f u/]sf k|yd b'O{ k|hfltnfO{ gfdg} pNn]v ug{] / pko'Qm jf+ls 
k|hfltsf xsdf cGo k|hfltdf ;dfj]z ug{] .

tflnsfM k|d'v, d"Vo ;xfos tyf cGo k|hfltsf] lj?jf ;+Vof

Kn6 
g+=

k|d'v k|hflt d"Vo ;xfos k|hflt cGo k|hflt

! dL eGbf 
cUnf]

! dL eGbf xf]+rf]
! dL eGbf 

cUnf]
! dL eGbf 

xf]+rf]
! dL eGbf 

cUnf]
! dL eGbf 

xf]+rf]
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k'g?Tkfbg ;e{]jf6 tYofÍ k|fKt ePkl5 ljZn]if0f u/L k'g?Tkfbg gS;f lgsfNg' kb{5 .

$=#=@ pk v08÷cfjlws sfo{ OsfO{sf ?v u0fgf tyf dfkg

of]hgf cjlwdf ;3g sfd ul/g] pk v08sf ;j} ?vx?sf] Jof; tyf prfO{ dfkg u/L jflif{s 
s6fg th'{df ug{' kb{5 . dfly lzif{s #=$=# df pNn]v ePsf] jflif{s :jLsfo{ s6fg / / #=#=# 
cg';f/ lgwf{/0f ul/Psf] cfjlws If]qkmn;Fu tfnd]n ldnfP/ jflif{s s6fg th'{df ug'{ kb{5 . 
jg ;Djw{gdf cfwfl/t Joj:yfkgdf cfotg / If]qkmn b'j}sf] cfwf/df jflif{s k|flKt lgsflng] 
x'Fbf k|To]s jif{ p:t} -j/fj/L_ If]qdf sfd u/L lg/Gt/ lglZrt kl/df0fdf jg k}bfjf/ pTkfbg 
;'lglZrt ug'{ kb{5 .

$=#=# dfp ?v 5gf}6, DoflkË / l/ª k]lG6ª

k'g?Tkfbg s6fg ug{] pk v08sf] klxnf] jif{ s6fg ug{] If]qdf /x]sf dfly pk lzif{s $=#=# 
cg';f/ u0fgf tyf dfkg ul/Psf ?vx? dWo]jf6 lgDg cwf/df dfp ?v 5gf}6 u/L l/ª k]l06ª\ 
tyf 6\ofluª\ u/L lhlkP;jf6 nf]s]zg lng' kb{5 . 

	s6fg If]qdf sl/j sl/j j/fj/ b'/Ldf ljt/0f x'g] u/L

	cGo ?vx? s6fg ubf{ dfp ?vdf gf]S;fg gk'Ug] tyf ;'/lIft x'g] u/L

k'g?Tkfbg s6fg ;fdfGotof sfo{of]hgf cjlwsf ;j} jif{df ul/g] x'Fbf dfp ?v 5gf}6, Doflkª\ 
tyf l/ª k]l06ª\ ug{] sfo{ k|To]s jif{ ug'{kb{5 . o;/L dfkg u/L lnO{Psf] ljj/0f eljiosf] 
pkof]usf] nflu ;'/lIft /fVg'kb{5 .

$=#=$ jflif{s ?kdf s6fg ug{] ?vx?sf]  ;+Vof lgwf{/0f / klxrfg

k'g?Tkfbg s6fg ug{] pk v08df /x]sf ?vx? of]hgf cjlwsf k|To]s jif{df sl/j sl/j j/fj/ 
sf7 bfp/f pTkfbg x'g] lx;fjn] s6fg ug'{ kb{5 . pk lzif{s $=#=@ cg';f/ ul/g] ?v u0fgf tyf 
dfkgaf6 dfp ?vsf] ?kdf sfod x'g] ;+Vof 36fP/ pQm pk v08df s6fg ul/g] ?vsf] s'n ;+Vof 
k|fKt ul/G5 . s'n s6fg ul/g] ?v ;+VofnfO{ of]hgf cjlwn] efu u/]/ k|To]s jif{ s6fg ul/g] 
?vsf] ;+Vof lx;fj ug'{ kb{5 . ;Djw{gdf cfwfl/t Joj:yfkg of]hgfsf] klxnf] jif{df s6fg ug{] 
pk v08sf] ;j}eGbf j'9f ?vx? /x]sf] If]qjf6 s6fg sfo{ z"? u/L sfo{of]hgf cjlwdf qmd;M u/L 
;j} pk v08df k'g?Tkfbg sl6ª\ ug'{ kb{5 . o;/L ul/Psf] jflif{s k|flKt (Annual Yield) kl/rfng 
-Regulation_ cfotg / If]qkmnsf] cfwf/df lgoGq0f x'g] x'+bf k|To]s jif{ sl/j j/fj/  If]qkmndf 
s6fg u/L lg/Gt/ p:t} kl/df0fdf sf7 bfp/f pknJw u/fpg ;lsG5 .

$=#=% ?v 5kfg tyf 5kfg d"NofÍg

s6fg ug{] ?vx? klxrfg eP kZrft pk lzif{s $=#=$ df klxrfg tyf lgwf{/0f ul/Psf ?vx? 
;fd'bflos jgsf] sf7 bfp/f ;+sng tyf ljqmL ljt/0f lgb{]lzsf, @)&! sf] kl/R5]b # a'Fbf ( 



PR
O

C
EED

IN
G

S

519

Proceedings of the First National Silviculture Workshop

/ !) jdf]lhd Jn]h nufpg], ;d"x tyf lhNnf jg sfof{nosf] 6fFrfjf6 5kfg ug{], 5kfg t]/Lh 
tof/ kfg{] tyf 5kfg r]shfFr ug{] sfo{ ug'{ kb{5 .

$=#=^ 5kfg ul/Psf ?v s6fg, d'5fg tyf 3f6u2L

5kfg ul/Psf ?vx?sf] s6fg sfo{ lgodfg';f/ 7]Ssf jf cdfgtjf6 ug'{ kb{5 . s6fg ubf{ 
dfp ?vnfO{ cz/ gkg{] u/L tyf s6fg If]qd} 9Ng] u/L s6fg ug'{kb{5 . cl3Nnf jif{df s6fg 
ePsf If]qdf ?v 9Ng] u/L tyf To; If]qjf6 lx8\g] u/L ?v 9fNg x'+b}g . s6fg eO{;s]sf] If]qdf 
k'g?Tkfbg x'sf{pg'kg{] ePsfn] o:tf] If]qdf cz/ kg{]u/L s'g} sfo{ ug{ u/fpg x'+b}g . 

$=#=& xfFuf ljuf x6fpg] sfo{ (Cleaning) 

k'g?Tkfbg ul/Psf :yfgdf ?v s6fg ul/;s] kZrft ;j} xfFuf ljFuf, 6'Kkf 6'KkL tyf kft kltË/ 
x6fP/ ;kmf agfpg' kb{5 . ;fy} efFlrPsf emf8L ;d]t s6fg u/L k'g?Tkfbgsf] nflu ;f] :yfgnfO{ 
k"0f{ ?kdf tof/ kfg'{kb{5 . o:tf sfo{x? ubf{ ;d"xn] rfx]sf k|hfltsf cfjZos lj?jf tyf nfy|f 
arfpg] u/L ug'{ kb{5 .  s6fg sfo{ ;dfKt eP nuQ} ?vsf jLp kfs]/ emg{] ;do eGbf slDtdf 
b'O{ xKtf cufl8 g} ul/;Sg' kb{5 .

$=#=* d'gf lgsfNg] (Coppicing)  

k'g?Tkfbg s6fg ul/Psf :yfgdf ?v 9Nbf efFlrPsf kf]n tyf nfy|fx? gf]S;fg x'g glbO{ d'gf 
k4ltjf6 gofF lj?jf sfod ug{ ;lsG5 . o;f] ug{ efFlrPsf kf]n÷nfy|fsf] km]bdf ^ O~r dfly 
wfl/nf] cf}hf/ jf cf/fn] af]qmf gRoflQg] u/L sf6\g' kb{5 . o;/L sfl6Psf] 7"6fjf6 cfpg] d'gf 
lj?jfnfO{ d'gf (Coppice) elgG5 . s6fg sfo{ ;dfKt eP kZrftsf xfFuf ljFuf x6fpg] sfo{     
-pklzif{s $=#=&_ / d'gf lgsfNg] sl6ª\ ug{] sfo{ ;fy ;fy} ug{ pko'Qm x'G5 . pTs[i6 d'gf k|fKt 
ug{sf] nflu of] sfo{ df3 dlxgf leq ul/;Sg' kg{]5 . t;y{ df3 dlxgf leq} k'g?Tkfbg s6fg 
tyf cGo s6fg -lylgª\_ ;d]t ;Sg] u/L lj:t[t sfo{of]hgf (Workplan) tof/ u/L tbf?stfsf 
;fy nfu' ug'{ kb{5 .

$=#=( k'g?Tkfbg clej[l4 (Regeneration Promotion)

k'g?Tkfbg s6fg ePsf] If]qdf gofF lj?jf cfpg] / x's{g] jtfj/0f l;h{gf ug{] sfo{nfO{ k'g?Tkfbg 
clej[l4 elgG5 . of] sfo{ k'g?Tkfbg s6fg ;dfKt eP kZrft h]i7 dlxgf leq ul/;Sg' kb{5 . 
k'g?Tkfbg clej[l4 sfo{leq lgDg sfo{x? kb{5g\ M 

•	 cfunfuL, rl/r/0f, cglws[t jg k|j]z tyf hyfefjL ?kdf jgaf6 uPsf jf6fx? /f]Sg]

•	 s6fg kZrft 5fl8Psf xfFuf ljFuf kft kltË/ x6fpg]

•	 cj:yf x]/L df6f] v's'nf] jgfpg], jLp cGoqaf6 ;+sng u/L 5g'{ kg{] ePdf To;f] ug{]

•	 k|fs[lts k'g?Tkfbg cfpg g;Sg] tyf gofF k|hflt nufpg'kg{] cj:yfdf j[Iff/f]k0f ug{]

•	 cj:yf x]/L ;'Svfjf6 arfpg l;+rfO{sf] Joj:yf ug{] .
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$=#=!) ktNofpg] sfo{ (Thinning) 

?v jfSnf] eO{ 5q hf]l8Psf] cj:yfdf ?vsf] df]6fO{ j[l4df tLj|tf Nofpg] p2]Zo /fvL l;Ë} ?v 
sf6]/ jg kftnf] jgfpg] sfo{nfO{ ktNofpg] sfo{ elgG5 . of] Ps dxTjk"0f{ jg ;Djw{g sfo{ 
xf] . ;fdfGotof sd pd]/sf] cj:yfdf dfq ?vsf] prfO{ tLj| ?kdf  j9\g] / kf]n cj:yfdf k'u] 
kZrft qmdzM sd x'Fb} cGtt prfO{ a9\g /f]lsg] x'G5 . o;} s'/fnfO{ dWogh/ u/L cfjZostf 
eGbf j9L jfSnf ?v ePsf] cj:yfdf pd]/ cg';f/ l7Ss dfqfdf ?v ;+Vof sfod u/L jfFsL ?v 
sfl6G5 . ;fdfGotof sd pd]/sf] ?v /x]sf] pk v08df cln j9L ?v sfod x'g] u/L /  j9L 
pd]/sf ?v /x]sf] pk v08df sd ?v ;+Vof sfod u/L sl6ª\ tLj|tf lgwf{/0f ul/G5 . nfy|f 
cj:yfdf k|lt x]S6/ $,))) ;Dd, kf]n cj:yfdf k|lt x]S6/ !,@)) ;Dd, cGtdf k|hflt x]/L !&%  
b]lv @@) ?v k|lt x]S6/ ?v sfod u/L ktNofpg] sfo{ ul/G5 . ;fn k|hfltsf] jgsf] xsdf df]6f 
df]6L slt ?v sfod ug{] eGg] s'/f lzif{s $=@ df k|:t't e};s]sf] 5 . o;}nfO{ cfwf/ jgfP/ 
cGo k|hfltsf] xsdf s]xL x]/km]/ u/L nfu" ug{ ;lsG5 . ;Nnf k|hfltsf] xsdf pklzif{s #=^=@ 
df k|:t't ul/;lsPsf] 5 .

k'g?Tkfbg tof/L s6fg tyf kg?Tkfbg s6fg ul/g] pk v08x?df jfx]s cGo pk v08x?df 
ktNofpg] sfo{ ug'{kb{5 . ;fdfGotof %) jif{ jf ;f] eGbf jl9 jflnrqm x'g] k|hfltsf] xsdf !) 
jif{sf] rqmdf ktNofpg] sfo{ ug'kb{5 . l56f] j9\g] tyf 5f+]6f] jflnrqm ePsf k|hfltsf] xsdf 
cln l56f] ktNofpg] sfo{ ul/G5 .  clGtd ktNofpg] sfo{ jflnrqmsf] Ps rf}yfO{ ;do jf+ls 
x'+bfg} ug'{kb{5 .

k|fs[lts jgdf jg ;Djw{gdf cfwfl/t Joj:yfkgsf] sfo{ yfNbf ljleGg pd]/ ;d"xsf ?vx? 
cnu cnu pk v08df /x]sf] cj:yf lj/n} x'G5 . jgsf] lbuf]kgfsf] lx;fjn] hlt ;Sof] l56f] 
slDtdf rf/ pd]/ ;d"x cnu cnu pk v08df tof/ ug{ ;lsof] eg] lbuf] jg Joj:yfkgsf] 
nflu /fd|f] x'G5 .

$=#=!! xfFuf s6fg (Prunning)

ufF7f /lxt sf7 pTkfbg ug{] p2]Zon] nfy|f tyf kf]nsf] cj:yfdf xfFuf sf6\g] sfo{ ul/G5 . vf; 
u/L lxpFbsf] ;dodf xfFufsf] Jof; # ;]=ld= jf ;f] eGbf sd ePsf] cj:yfdf jf]qmf gRofltg] / 
sf08df ;6\g] u/L sf6\g' kb{5 . ;fdfGotof nfy|fsf] xsdf s'n prfO{sf] cfwf / kf]nsf] xsdf 
s'n prfO{sf] b'O{ ltxfO{ efu ;Ddsf xfFuf sf6]/ k|'lgª ul/G5 . sltko k|hfltx? -pbfx/0fsf] nflu 
;fn_ sf] k|fs[lts ?kd} cfFkm} k|'lgª (Self Prunning) x'G5 . lj?jf jLrsf] b'/L sd ePdf sd xf+uf 
cfpg] / cfFkm} k|'lgª x'g] tyf jl9 b'/L ePdf jl9 xf+uf cfpg] / ;Djw{g sfo{jf6 ug'{kg{] x'G5 .

$=$ jg ;+/If0f

jg ;+/If0f cToGt} ;Dj]bgzLn tyf dxTjk"0f{ sfo{ xf] . jg If]q ;fdfGotof c;lhnf :yfgdf x'g] 
x'Fbf kx'Fr sl7gg} x'G5 . o; cj:yfnfO{ kmfO{bf p7fO{ jg If]qdf rf]/L l;sf/ tyf s6fgL ;d]t x'g 
;Sb5 . jg sfo{of]hgfdf Jojl:yt jfx]ssf cGo sfo{x? gx'g], rl/r/g, jg 89]nf] tyf jfx\o 
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rf]/L h:tf sfo{x?af6 jgnfO{ lg/Gt/ hf]ufO{ /fVg' ;fd'bflos jg Joj:yfkgsf k"j{ zt{x? x'g . 
jgdf e}/x]sf ultljlwx? tTsfn yfxf kfpg] pkfo eg]sf] lgoldt ul:t xf] . ul:t ug{ cfjZos 
hgzlQm, ;jf/L, pks/0f, ;+rf/ tyf cGo e}k/L cfpg] sfo{sf nflu e/kbf{] Joj:yf ldnfpg'  
kb{5 . k|efjsf/L jg ul:t jg ;+/If0fsf] d]?b08 g} xf] .

$=% pks/0f tyf sfo{:yndf sfdbf/sf] ;'/Iff

jg If]q leq tyf jflx/ ul/g] jg ;DjGwL sfo{x? cGo sfo{eGbf c;lhnf, hf]lvdo'Qm tyf ljz]if 
lsl;dsf x'G5g\ . sf7 sf6\g], 6'g6'qmf agfpg] tyf 9'jfgL ug{] sfo{df pks/0fx? k|of]u ug'{ kbf{ 
lzk / bIftf ePsf sfdbf/x? Nfufpg'sf ;fy} sfdbf/x?sf] ;'/Iffdf ljz]if Wofg lbg' kb{5 . 

$=^ h}ljs ljljwtf ;+/If0f tyf jg ;+/If0fsf cGo sfo{qmdx?

jg ;Djw{gsf sfo{ / ;+/If0fsf cGo lqmofsnfkx? Ps cfk;sf kl/k"/s 5g\ . jg ;Djw{gsf ;fy} 
jg sfo{of]hgfdf pNn]lvt cGo ;+/If0fsf sfo{x?nfO{ klg plQs} k|fyldstfsf ;fy sfof{Gjog 
ug'{kb{5 . kfgLsf d'xfg, l;d;f/, jGohGt'sf k|hgg :ynx?, dxTk"0f{ cjnf]sg :ynx?, vf]nf 
lsgf/ ;+/If0f h:tf sfo{x? cfsif{s tyf jgsf] ;f}Gbo{tfnfO{ j9fjf lbg] lsl;dn] ug'{ kb{5 . 
jg ;Djw{gdf cfwfl/t lqmofsnfkx? sltko cj:yfdf ;+/If0fk|]dL JolQmx?sf nflu clk|o ;d]t 
nfUg ;Sb5g\ .  ;+/If0fsf o:tf sfo{x?n] jg ;Djw{g sfo{n] l;h{gf u/]sf clk|o b[iox?nfO{ 
;d]t 5f+ofdf kf/L jgsf] ;f}Gbo{ j9fpg] tyf h}ljs ljljwtf ;+/If0f ug]{ sfo{df yk 6]jf k'¥ofpg 
;lsG5 .

$=& cGo sfo{x?

jg Joj:yfkgsf ;j} lqmofsnfkx? sfof{Gjogdf cfjZos kg{] ;|f]t ;fwgsf] k"jf{g'dfg ug{, 
cfjZos ;|f]t ;fwg k|fKt ug{ tyf kl/rfng ug{, sfo{qmd tyf jh]6 tof/ u/L ;d"xjf6 kfl/t 
ug{sf] nflu s]xL dxTjk"0f{ ljifox? oxf+ ;dfj]z ul/Psf] 5 .

-!_ jgjf6 x'g] ;Defljt rf]/L lgoGq0f, ;+/If0fsf] nflu lgoldt cg'udg tyf ul:t, jg k}bfjf/ 
jg jflx/ lgsfNg] tyf cGo ljsf; sfdsf nflu kx'Fr k'¥ofpg Go"gtd k"jf{wf/ lgdf{0f 
ug'{kb{5 . jgsf] v08 pk v08 5'§ofpFbf / clUg /]vf lgdf{0f ubf{ o; kIfnfO{ ;d]6\g 
;lsPdf Go"gtd nufgLdf clwstd k"jf{wf/sf] lgdf{0f ug{ ;lsG5 . t/ jg sfo{of]hgfdf 
;dfj]z gePsf / lhNnf jg clws[tjf6 :jLs[t gePsf s'g}klg k"jf{wf/ lgdf{0fsf sfo{x? 
ug{ x'Fb}g .

-@_ jg Joj:yfkgsf] ck]lIft k|ltkmn k|fKt ug{ jg Joj:yfkgsf ;j} lqmofsnfkx? ;dod} 
sfof{Gjog ug'{kb{5 . tf]lsPs} ;do, kl/df0f / u'0f:t/df ;DkGg ug{ k|To]s jif{ lqmofsnfk 
sfof{Gjog of]hgf (Activity plan and Schedule) tof/ kf/L sfo{of]hgfdf pNn]v eP cg';f/ 
sfof{Gjog ug'{ kb{5 . jg ;Djw{gsf lqmofsnfkx? Ps cfk;df cGt/;DjlGwt x'g] x'Fbf 
Pssf] sfof{Gjogsf] cefjdf csf{] sfd ;d]t /f]lsg ;Sb5 . pbfx/0fsf] nflu k'g?Tkfbg 
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s6fg gu/L k'g?Tkfbg clej[l4 sfo{qmd ug{ ;ls+b}g, lj?jf pTkfbg gu/L j[Iff/f]k0f ug{ 
;ls+b}g .

-#_ lqmofsnfk sfof{Gjog of]hgf tof/ ul/;s]kl5 lgwf{l/t ;dodf tL sfo{ k"/f ug{ cfjZos 
kg{] ;|f]t, ;fwg -;d"xsf] cfGtl/s tyf jfXo hgzlQm, jh]6, pks/0f, ;jf/L ;fwg cflb_ 
k"jf{g'dfg u/L ;d"xsf] jflif{s jh]6 tyf sfo{qmddf ;dfj]z ug'{kb{5 .

cg';"lr !

j:t'l:ylt ;e]{If0f ug]{ tl/sf -Methods of Feature Survey_

a:t'l:ylt (Feature) ;j]{ ug]{ tl/sf s}lkmot

af6f], uf]/]6f] cflb af6f] uf]/]6f]sf] x/]s 3'DtL /x]sf] :yfgdf af6f], uf]/]6f]sf] 
aLrdf kf]OG6 lng] / af6f]÷uf]/]6f]sf] cf}ift rf}8fO{ gf]6 ug]{ 

Linear features

vf]nf, gbL, cflb vf]nf, gbLsf] Ps lsgf/faf6 ;a} 3'DtLdf kf]OG6 lng], s'g 
lsgf/faf6 ;j]{ u/]sf] xf] gf]6 ug]{ / vf]nf÷gbLsf] cf}ift 
rf}8fO{ ;d]t gf]6 ug]{ . Pp6} vf]nfsf] s'g} 7fpFdf Pp6f 
lsgf/f, s'g} 7fpFdf csf]{ lsgf/fsf] 8f6f lng' x'Fb}g .  

Linear features like 
river, streams etc.

cfjfbL, cltqmldt 
jgIf]q, emf8L a'6\ofg 
If]q, kf]v/L, klx/f], cflb

cg'dflgt If]qkmn )=@% x]= jf ;f] eGbf sd eP aLrdf kg]{ 
u/L Pp6f ljGb' lng], cGoyf j/Lkl/sf ljGb'x? lng] .

Area features like 
cultivated land, 
shrub land etc.

kf]v/L -kfgL ePsf]_ cg'dflgt If]qkmn )=@% x]= jf ;f] eGbf sd eP kf]v/Lsf] 
Ps 5]pdf Pp6f kf]OG6 lng] / s'g lbzf tkm{sf] kf]OG6 
lnPsf] xf] gf]6 ug]{, cGoyf kf]v/Lsf] l8ndf j/Lk/Lsf 
kf]OG6x? lng] .

3/, dlGb/, k'n, cflb ;+ej eP aLrdf geP Ps 5]pdf Ps j6f kf]OG6 lng] / 
stf tkm{ kf]OG6 lnPsf] xf] gf]6 ug]{ .

Point features like 
house, temple etc.
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cg';"lr @

lkmN8j'ssf] gd"gf -Samples of Fieldbook_

cg';"lr #

jg ;|f]t ;e]{If0fsf] tYof+s /]sl8{Ë kmf/fd

lkmN8a'ssf] gd"gf

;e]{If0f ldlt M   jgsf] gfd M   ;e]{ ug]{{sf] gfd / x:tfIf/ M

k|of]u ul/Psf] lhlkP;sf] gfd  M

k|sf/ -s]sf] ;e]{If0f ul/Psf] xf]_ :6]zg lhlkP; j] kf]OG6 yk laj/0f s}lkmot

jg>f]t ;j]{If0fsf] 8f6f /]sl8{ª kmf/fd

jgsf] gfdM ================================== ;a–Jns÷sDkf6{d]G6sf] gfd M ====================================================

ldlt M ======================== ;|f]t ;j]{If0f ug]{sf] gfd M ======================== x:tfIf/ M =============

Kn6 
g+

k|hflt lj?jf ;+Vof
nfy|f 
;+Vof

Aof; 
-;]=ld=_

prfO{ 
-dL=_

cj:yf u'0f:t/
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cg';"lr $
sfo{tflnsfsf] 9fFrf

l;=g+=
jg ;Djw{gsf 

sfo{
sfo{ ul/g] 

:yfg
;do 

k|fKt x'g] jg  
k}bfjf/sf]  
kl/df0f

lhDd]jf/sf] 
x'g]

cfjZos 
pks/0f

s}lkmot
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Annex
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Annex 1 : Program Schedule

First Day: Sunday 19 February 2017

Time Activity

08:00-09:00 Registration and Breakfast

09:00-10:30 Workshop Inauguration

10:30-11:00 Tea Break

11:00-12:00 Chair: Dr. Krishna Chandra Paudel, ex-secretary, GoN
Silviculture for Community Forestry: Looking backward, Looking forward- a Keynote 
Presentation by Don Gilmour.

12:00-13:00 Plenary Presentations 
1. Key Messages from Forest Resource Assessment Nepal on Forest Management by Buddi 

S Poudel, Rajendra K.C. and Yam P Pokharel* (20 min)
2. Policy Transformation for Silvilcutlural Forest Management: Weak Domain Areas for 

Prosper Development in Nepal by Krishna Acharya* and Pashupati N Koirala* (20 min)

13:00-14:00 Lunch

14:00-15:30 Breakout Sessions–A (Presentations: 20 min each, discussion and wrap up: 30 min)

Breakout session 
# A1
Banyan Hall

Chair: Mr Krishna P Acharya, DG, DoF
1.   Sustainable Forest Management in Nepal: Issue and Opportunity by Krishna P Yadav, 

Rakesh Karna* and Nagendra P Yadav
2.   Opportunities and Challenges of Implementing Forest Management Activities in Different 

Forest Management Modalities by Vijaya R Subedi*
3.   Adopted Silvicultural System for Old Aged Forest Management in Terai Region of Nepal: 

Achievements, Users Experiences, Policy Gaps and Way Forward: A Case Study of 
Rupandehi District by Dipak Jnawali* and Basanta B Shrestha

Breakout session 
# A2
Sakura Hall

Chair: Dr Anuja Raj Sharma, DDG, DoF
1.   Role of Silviculture Demonstration Plot in Sustainable Management of Forests in CF by 

Yub R Pokhrel*, Kedar Baral,  Ambika Poudel, Kamal Lamsal, Manoj Ranabhat  & Hem 
L Aryal 

2.   High Altitude Forests: Silvicultural Needs and Values by Navraj Baral*
3.   Is the Scientific Forest management Sustainable? A Study on the Implementation of 

Operational Plan of the Community Forest under Scientific Forest Management Regime of 
Makwanpur District, Nepal by Chandra P Sedai* and Deepak K Kharal

4.   Silviculture for Chilaune-Katus and Hill Sal Forests Kedar Baral* & Kalidas Subedi

Breakout session 
# A3
Budanel Hall

Chair: Dr. Sindhu Dhungana, Chief REDD IC
1. Branding “Scientific Forestry” in the Community Forests of Nepal: A Case Study from the 

Midhill District by Bijendra Basnyat*, Thorsten Treue and Ridish K Pokharel
2. The Application of Principles, Criteria and Indicators to the Governance of Sustainable 

Forest Management in Nepal by Tim Cadman*
3. Workers Role in Sustainable Forest Management in Nepal by Bhola Bhattarai and Krishna 

Adhikari*

Breakout session 
# A4
Kasthamandap 
Hall

Chair: Dr Krishna Raj Tiwari, Dean, IoF
1. Managing Mikania micrantha through Manual Cutting by Rajesh K Rai*
2. Assessment of Control Measures of Mikania micrantha and their Effectiveness (A Case 

Study from Grassland in Sauraha area of Chitwan National Park) by Upendra Aryal*, 
Prakash Thapa and Ashok Parajuli

3. Selecting Tree Species for Climate Change-Integrated Forest Restoration and 
Management in the Chitwan-Annapurna Landscape of Nepal by Keshav P Khanal*, Eric 
Wikramanayake and Gokarna J Thapa
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15:30-16:00 Tea Break

16:00-17:30 Breakout Sessions–B (Presentations: 20 min each, discussion and wrap up: 30 min)

Breakout session 
# B1
Banyan Hall

Chair: Mr Shiva Kumar Wagle, DDG, DoF
1.  Regeneration Status, Increment Rate, Issues and Learnings of Barhaban Collaborative 

Forest by Ramesh B Chand; Krishna B Bhujel*, and Thakkar B Shahi
2.  Regeneration Promotion and Income Generation through Scientific Forest Management in 

Community Forestry by Yajnamurti Khanal*
3.  Survival Status of Plantations in Parbat District, Nepal by Ganesh Paudel* and Reeti 

Acharya

Breakout session 
# B2
Sakura Hall

Chair: Dr Dipak Kharal, Member Secretary, PC-TMDB
1.   Quality Seed Source Management for Enhancing Forest Productivity by Rajendra KC and 

Hem L Aryal*
2.   Experience of Collaborative Forest Management from Chure to Dashgaja by Ishwori P 

Paudel*, Vijaya R Subedi, Krishna D Bhatta, Pralad P Dhital, Brahma D Mahato, Janaki P 
Yadav and Damodar Sharma

3.   Sustainable Management of Tarai Sal Forests: Learning from Community and Collaborative 
Forests in Tarai by Nagendra P Yadav* and Rakesh Karna

Breakout session 
# B3
Budanel Hall

Chair: Dr Uday Raj Sharma, ex-secretary, GoN
1. Silvo-institutional Model for Silviculture based Sustainable Forest Management in Nepal 

by Naya S Paudel*, Edwin Cedamon, Govinda Paudel, and Shambhu Dangal
2. Policy Instruments and Practices of Collaborative Forest Management: Community 

Prospective by Bhola P Bhattarai*, Ram A Mandal and Ram R P Kurmi
3. Sustainable Forest Management: FECOFUN Prospective by Thakur Bhandari*

Breakout session 
# B4
Kasthamandap 
Hall

Chair: Mr Gobinda P Kafle, Senior Forester
1. An Assessment of the Impacts of Silviculture and Forest Management Regimes to Forest 

Cover Change in Churia Region during 1992 and 2014 by Bharat K Pokharel*, Dharam 
Uprety, Rabin Niraula and Pragyan R Pokhrel

2. Linking Rural Depopulation with Forestry Transition in the Context of REDD+ by Mohan 
Poudel*, Sindhu Dhungana, Biswa N Oli, Aswin Dhakal, Gopal Kafle and Kapil Khanal

3. Costs and Benefits of Reducing Deforestation in Different Forest Management Regimes 
of Nepal by Rajesh K Rai*, Mani Nepal, Bhaskar S Karki, Eshwaran Somanathan, Niroj 
Timalsina, Madan Singh Khadayat, and Nabin Bhattarai

Second Day: Monday 20 February 2017

Time Activity

08:30-9:30 Chair: Dr Biswa Nath Oli, Secretary MoPE

Silviculture for Forest Management in Nepal- a Keynote Presentation by Krishna 
Chandra Paudel

9:30-11:00 Plenary Presentations

1.   Adoption of Different Silvicultural System depending upon Different Factors in Tarai and 
Churia by Govinda P Kafley* (20 min)

2.   SFM Procedure Guideline for Community Forestry by Prakash Lamsal* (CF Division of 
DoF) (20 min)

3.   Natural Forest and Silviculture: What are Benefits and How do we Organise Restoration of 
Natural Forests and Silvicuture for our Life? By Kazue Fujiwara* (45 min)

11:00-11:30 Tea Break

11:30-13:00 Breakout Sessions–C (Presentations: 20 min each, discussion and wrap up: 30 min)
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Breakout session 
# C1
Banyan Hall

Chair: Dr Soyembhu Man Amatya, Ex-Secretary, GoN
1. Bamboo Growing for Environmental Conservation and Rural Development in Nepal by 

Annapurna N Das*.
2. Restoration of Degraded Land through Moso Bamboo (Phyllostachys pubescens) Plantation 

by Gopal P Gautam*, Raja R Aryal and Prakash Lamichhane.
3. Management of Tree Outside Forest in Nepal by Sushma Bhattarai, Basant Pant*, and Niroj 

Timalsina

Breakout session 
# C2
Sakura Hall

Chair: Mr Rajendra Kafle, RD, Eastern Forest Regional Directorate
1.   Regulating uneven aged forest and conceptual model in context of Scientific Forest 

Management by Shyam P Sharma*
2.   Regeneration Establishment and Crown Openness in Silviculture Demo Plots in Pine and 

Sal Forests in Mid-hills Nepal by Edwin Cedamon, Govinda Paudel, Madan Basyal* and 
Ian Nuberg

3.   Pine Plantations Management in Community Forestry: Opportunities for Income 
Generation, Replacement of Timber Import and Silviculture Prescriptions for the 
Conversion into Mixed Forest by Shiva Sapkota and Arun S Poudyal*

Breakout session 
# C3
Budanel Hall

Chair: Mr Krishna Pd Pokharel
1. Relevance of Forest Inventory for Guiding Decision in Silviculture Operation: Are We 

Doing the Right Things in a Right Way?  by Sony Baral*, Harald Vacik, and Bir B K 
Chhetri 

2. Application of Silviculture System, Yield Regulation and Thinning in Natural Forests by 
Vijaya R Subedi*, Iswori Paudel and Pramod Bhattarai

3. Q-factor as a Useful Guide for Silviculture Selection on Nepal’s Community Forests by 
Edwin Cedamon, Govinda Paudel*, Madan Basyal, and Ian Nuberg

Breakout session 
# C4
Kasthamandap 
Hall

Chair: Mr Ganesh Jha, DDG, DoF
1. Forest Management and Landscape Erosion Susceptibility in Mountainous Terrain:  A 

Concept and Application by Prem P Paudel*, Bijaya R Paudyal and Bimala Devkota.
2. Optimizing Ecosystem Services: Potential Implications of Forest Management on Water 

Yield by Buddi S Poudel*, Naya S Paudel, and Manoj Badu
3. Linking Silvicultural Aspects of Pro-poor Leasehold Forestry for Socio-economic Benefits 

to the Poor and Vulnerable by Kamlesh K Yadav* and K P Yadav 

13:00-14:00 Lunch

14:00-15:30 Breakout Sessions–D (Presentations: 20 min each, discussion and wrap up: 30 min)

Breakout session 
# D1
Banyan Hall

Chair: Mr Sudir Koirala, RD, Far-Western Dev Region
1.   Prospects of Application of Shelter-wood System in Mature Pine Stands in the Hills of 

Kavre District by Govinda Paudel, Prem P Khanal* and Madan Basyal
2.  Silviculture and Forest Management in Hill Pinus Forest in Dhankuta by Krishna P Osti*
3.  Impact of Management Practice and Age on Increment in Pinus patula Plantations in Nepal 

by Shambhu P Dangal, Padam B Chand* and Shiva Sapkota 
4.  Forest Management and its Impacts on the Conservation of Genetic Diversity by Rajendra 

KC* and Hem L. Aryal

Breakout session 
# D2
Sakura Hall

Chair: Mr Krishna Pokharel, Ex-DDG, DoF
1.  Experiences of Association of Collaborative Forest Users Nepal (ACOFUN) in Policy 

Advocacy: A Story of Success by Radheshyam Siwakoti*, Ram P Chaudhary and Bhola 
Bhattarai

2.   Integrating Women's Voice in Silviculture Practices by Racchya Shah* and Suman S 
Bhattarai

3. Institutional Bottlenecks in Forest Management: Experience of Thinning Operation in Pine 
Plantations in Kavre District by Guman D Kunwer, Binod Sapkota* and Govinda Paudel
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Breakout session 
# D3
Budanel Hall

Chair: Mr Santosh Bikram Shah, Senior Forester
1. Tree Harvesting in Nepalese Forestry: Practices and Challenges by Raj Bd Shrestha*
2. Preparation of Local Volume Table of Dalbergia sissoo, Shorea robusta and Terminalia 

tomentosa (A Case Study from Kapilvastu, Nawalparashi and Rupandehi Districts) by 
Him L Shrestha*, Mohan R Kafle, Kapil Khanal, Ram A Mandal and Keshav Khanal

3. Taper and Volume Equations for Sal (Shorea robusta) in the Western Tarai of Nepal by 
Ramesh Silwal*, Sharad K Baral, and Bir B K Chhetri

Breakout session 
# D4
Kasthamandap 
Hall

Chair: Dr Annapurna Nanda Das, Ex-Secretary, GoN
1.   Geospatial Tools and Techniques for Assessing Forest Degradation and Deforestation by 

Kabir Uddin* and Mir A. Matin
2.  Building Timber Value Chains for REDD+ in Nepal by Kishor Aryal*
3.   Formulating Allometric Equations for Estimating Biomass and Carbon Stock in Paulownia 

tomentosa Grown in the Middle Hills of Nepal Himalaya by Nabin R Joshi*, Megh D 
Adhikari, Erica Udas and Bhaskar S Karki

4.   Role of Private Sector in Agroforestry towards Climate Change Mitigation: A study from 
Plantec coffee Estate (P) Ltd, Nepal by Niroj Timalsina*, Nabin Bhattarai,  Bhaskar S 
Karky, Hammad Gilani, Kai Windhorst and Basant Pant

5.   Assessing Climate Change Vulnerability of Forest Ecosystems in Nepal by Vishwas 
Chital*, Mir Matin, Kazi M Ullah, Birendra Bajracharya

15:30-16:00 Tea Break

16:00-17:30 Gallery Walk (Poster Presentations by 19 presenters)

Third Day: Tuesday 21 February 2017

Time Activities

08:30-10:00 Panel discussions

10:00-10:30 Tea Break

10:30-12:00 Reflective synthesis of all sessions

12:00-13:00 Lunch

13:00-14:30 Discussion on workshop message and way forward (buzz group discussions)

14:30-15:00 Tea Break

15:00-16:30 Closing 

Note:
* Name of presenting author
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