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ABSTRACT
Community forestry is a major and prioritized forestry program in Nepal. Finding an
appropriate forest management approach to increase the production of forest products to
sustain the livelihood of local people and conservation of forest resources is the dire need of
community forest users groups (CFUG). Limited understanding of forest ecosystem dynamics
and ever changing social goals and values of community are constraints for sustainable
management of community forest resources. This work presents the overall role of a
silviculture demonstration plot (SDP) for achieving appropriate forest management. The study
examines the similarities and contrasts of SDP management procedures with adaptive
management processes, forest conditions after the implementation of SDP activities, and
major stakeholders’ perception towards SDP.

Both qualitative and quantitative methods were used to collect and analyse the data. A
meeting was held with CFUG committee members and forest officials to identify the potential
key informants. 31 key informants were selected from CFUG and government forest officials
for key informants interview and focus group discussion (FGD). A checklist was used for the
conduction of FGD among the 11 key informants to explore the SDP management procedures.
31 key informants were interviewed in five different groups by using a semi structured
questionnaire to measure the perception on SDP. Likert scale was used to analyse the result of
perception. Sample plots were measured to find out the changes that had occurred in forest
conditions in SDP.

The result indicated that SDP management procedures have several similarities with adaptive
management processes. The effect of management activities in SDP forest condition was
found noteworthy to understand the small scale disturbance on forest vegetation. Major
stakeholders considered the SDP as a learning site for forest management methods and to
understand the forest stand dynamics as well as community complexities.

The SDP approach in community forest management is a practical approach to generate
information about the forest stand dynamic and to encourage discussion among users and
government forest officials on forest management and community issues. For CFUG, SDP is
an effective means of learning from the application of management options in a small area of
forest.

KEYWORDS: ADAPTIVE FOREST MANAGEMENT / FOREST USERS GROUP /
COMMUNITY FOREST / SILVICULTURE DEMONSTRATION PLOT /
FOREST CONDITION / MANAGEMENT PROCEDURE/ PERCEPTIONS
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CHAPTER I

INTRODUCTION

1.1 Background

Wide acceptance of sustainable development as a concept and as the goal of forest

management, the global forest management policies has shifted from the traditional

forest oriented to a people oriented management approach, (Salam et al., 2004) and

focuses on continuous flow of multiple benefits (Malla, 1997). As a result, across the

globe, numerous initiatives are underway to foment the development of forest

management plans aimed at maximizing the contribution of forests to the achievement

of development and socio-economic goals without compromising the present and

future condition of the resource base (Dembner, 1995). On the other hand, changing

social goals, values, climate coupled with limited understanding of forest ecosystem

become the hurdles for sustainable management of forest resources. Hence, the forest

resource management has become complex and multidimensional thereby seeking

effective and efficient tools and techniques.

Community based natural resource management has received considerable attention

in recent years and is being actively encouraged across the world as a successful

strategy in promoting natural resource governance (Matta and Alavalapati, 2005). As

a result, community forest management approach has been identified as an effective

program for the management of forest resources. At the global level, various forms of

community involvement in forest management are becoming more widespread and

accepted. Presently 11% of the world’s forests are managed by communities although,

in most countries, tangible benefits from community forestry have barely started to

flow because of the considerable lag time between the establishment of effective

community forestry regimes and the commencement of utilization (Gilmour et al.,

2004). Active forest management is the means to increase the goods and services from
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the forest. Development of sustainable forest management systems for commercial

and subsistence use of forest resources and encouragement of timber and non-timber

forest product (NTFP) commercialization helps to develop the community forestry

effectively (Nurse and Malla, 2004) but as stated earlier, it requires sound forest

management tools and methods.

Silviculture is an element of forestry that deals with the establishment, development,

reproduction, care and harvesting of forest stand but its concepts are debated by some

forest management critics. In spite of that, silviculture has essential responsibility of

providing the biological and technical options to achieve management objectives. The

reason of debate may be because of its past use as timber production tools which

ignored the non-economic value of forest. Now the public perspective to view the

forest has changed and is concerned about global ecological health requiring different

forest practices to maintain it (Benskin and Bedford, 1995). Forest management is

therefore concerned with ecological, social than mere economic agenda. As a result,

there is a growing demand to use silviculture for meeting social objectives for values

other than timber (Benskin and Bedford, 1995). Tending of forest with application of

appropriate silvicultural tools and techniques can address the societal needs and

ecological requirements. Appropriate silviculture practice is fundamental requirement

for sustainable forest management (Dembner, 1995).

Several international conventions and agreements (as WCED, 1997, UNCED, 1992,

and CBD, 1992) have emphasized on involvement of local communities for

sustainable management of natural resources. As a result, decentralized management

approach has become a principle agenda in forest resource management where local

people’s role is highly recognized. Recognition of local knowledge and its integration

with scientific knowledge can generate the pragmatic silvicultural techniques

permitting sustainable forest management that satisfies the multiple objectives

(Kartasubrata and Wiersum, 1993).

Nepal is the signatory of the several international conventions, treaties and

agreements and its policies and strategies, therefore, have been directed towards the
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people centered resource management approaches (HMGN, 2002). Almost 90 % of

Nepal’s population living in rural areas and depending heavily on subsistence

agriculture (Nickel and Hill, 1998) has adopted community forest management model

which is popular and regionally recognized (HMGN, 2004). The goods and services

derived from forests are vital for most people because subsistence often depends on

access to and control over resources (Lachapelle et al., 2004).

The present community legislation of Nepal is considered as one of the most

progressive forest management laws in the world (Fisher et al., 2000). It provides

community forest user groups (CFUG) the freedom to harvest and sell their forest

products without further government control as long as they comply with the agreed

community forest management plan (HMGN, 1995, Pardo, 1995 and Gautam, 2004).

Subsequent directives and guidelines have given the responsibility for identification

of forest management problems, formulation of management plan and its

implementation as well as evaluation of outcomes in coordination with Department of

Forest (DoF). This means CFUGs have full authority of managing the forest resources

actively.

At present, about 1.1 million hectare (ha.) of forest has been handed over to nearly

14,000 CFUGs and about 1.2 million households are involved in the forest

management (Nurse and Malla, 2005). Moreover, CFUGs have been the largest

timber producing organizations in Nepal (Kanel, 2004). Thus, finding appropriate

forest management approach for sustainable management of forest resources is the

dire need for CFUG and DoF along with other stakeholders.
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1.2 Community Forest, Community Forest User Group and Silviculture

Demonstration Plot

Community forests (CF) are the parts of national forest, which are managed and

utilized by local users organized as CFUG, legitimized by the government as

independent and self-governing autonomous institutions. Similarly, Forest Rule

(1995) defined the CFUG as group of local people or communities who are dependent

on a certain forest area to meet their daily requirements for forest products, and those

who are directly affected when they do not have access to the forest products of such

forest area. CFUGs are the main actors and managers of community forests in Nepal.

Forest Act (1993) and Forest Rules (1995) have given substantial rights to CFUG in

managing their community forests. As a result, CFUGs have responsibility to prepare

the forest management plan and its implementation.

Silviculture demonstration plot (SDP) is an experimental intervention in CF for the

development of better forest management methods and learning about forest stand

dynamics and its relationship with social system (community). Moreover, the purpose

of SDP in CF is to get an understanding of the possibilities and the limits to forest

management. Forest management activities are strengthened through the underpinning

of silviculture theory and principle where community participation is vital in each

level of management of SDP. Moreover, the ownership of SDP belongs to the CFUG

(TISC, 2003).

Unlike other researches and demonstration activities, the SDP is focused at

management demonstration where all the management assumptions are formulated at

local level with active participation of community members. Local people’s

traditional resource management system and their knowledge are recognized and

incorporated into the management assumptions. Forestry professionals and other non-

government organizations play the role of facilitators while managing SDP. There are

no rigid types of SDPs as it is solely based on community need and local condition

based practice. However, TISC (2003) has documented three types of SDP that are

widely practiced in Nepal viz. shrub land improvement, timber stand improvement
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and conversion of pine to broadleaved or maintained mixed forest. The specific

objectives of establishing demonstration plots are to be created demonstration site

displaying stepwise procedures of silvicultural activities in the management of CF;

establishing a site demonstrating useful silvicultural tool to train concerned

stakeholders in managing forests of different conditions and thereby increasing the

productivity of forestland through better management practices.

1.3 Statement of Problems

The implementation of community forestry in Nepal has crossed two decades and has

been ratified through a series of legal amendments. With long strides on the

management of forest resources, community forestry, as initially designed to arrest

forest destruction, improve rural development and meet local people’s subsistence

need, has now entered into a new realm of value added production (Victor, 1995). The

community forestry process aims to provide the necessary stability in access rights for

livelihood security and sustainable forest management (Malla et al., 2002). Similarly,

the Tenth Plan (2002-2007) has already called for specified intensive management of

all kinds of national resources including forest. So, it is the time for the initiation of

careful planning for better management of resources before further advancement of

community forestry program (Suwal, 2004).

Forest legislation has made the provision of requirements for preparation of forest

management plans before handing over of forest to the CFUGs. However, the

management (silviculture1) prescriptions made in management plan are very

conservative (Shrestha and Amatya, 2000, Acharya, 2003, Kanel and Kandel, 2004

cited in Suwal, 2004), cookbook approach and focus on protection (Dhital et al.,

2004). Without an active management initiative, forest condition (particularly

ecosystem vitality) has deteriorated due to over stocking, and suppressed regeneration

1
Silviculture is defined as the art and science of controlling the establishment, growth, composition,

health, and quality of forests and woodlands to meet the diverse needs and values of landowners and
society on a sustainable basis (Helms 1998).
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(Branney and Yadav, 1998). Although, silvicultural knowledge is well-developed and

successfully practiced in many parts of the world, there is limited practical knowledge

and skill in Nepal. Moreover, some of the few management practices, which are

applied in the name of active forest management are giving a misleading notion of it

and have little to do with general principles for being socially acceptable, ecologically

sound and economically viable silvicultural practices (Dhital et al., 2004). Generally,

CFUG has been practicing the main silviculture activities such as weeding, cleaning,

thinning and singling which pose the threats to biodiversity conservation and

changing forest to monocultures and putting threat to shrub species (Acharya, 2004).

It is a serious threat to sustainable management of forest resources.

The present forest condition is the outcome of the CFUGs massive investment as

protection and development, and now it is the time to get substantial economic

benefits from the forest but in reality, it is not being materialized. In spite of forest

potentiality to generate large benefits, it is not achieved due to inappropriate

management initiation such as weeding and cleaning like mechanical activities. In

many cases, nominal benefit from the forest has become a cause of frustration among

the CFUGs (Dhital et al., 2004) and poor livelihood. Cookbook approach of

silvicultural techniques are neither success to produce sufficient biomass nor useful to

conserve the biodiversity and value of the resources (Dhital et al., 2004). Moreover,

some users are adopting some simple silviculture activities like weeding and cleaning

as active forest management but in reality it is not. To sustain CFUGs’ eagerness in

forest management, it is indispensable to get the substantial benefit from the forest,

which is possible from the active forest management. According to the World Bank

report, the economic benefits of the active management of community forests would

be more than four times the benefits obtained under passive management (Shrestha

and Amatya, 2000 cited in Suwal, 2004). In the recent years it has been observed that

a high percentage of communities have the tendency to over-protect the community

forest area and that the present management level of forests could not provide the

expected benefits to forest users (RECOFTC, 2000). Active forest management

underpins the economic benefit to the CFUGs but its foremost requirement is the

understanding of forest ecosystem and social system.
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On the one hand, the present uses of silviculture techniques of forest management,

which ignore the social needs and ecological criteria, are not suitable for better

management practice. On the other hand, CFUGs are not fully capable to manage

their forest from the technical perspective. In other words, users have little knowledge

about the technical aspect of forest management and so are the forestry professionals

in social (community) aspect. Ever changing social vision and complex forest

ecosystem pose a serious problem in sustainable management of forest resources. The

emphasis of community forestry over the past two decades has been mainly on

restructuring the institutional arrangements of forest management but failed to the

development of silvicultural systems to enhance the productivity of natural forests

under community management (Donovan, 2001).

It has been proven that the forest ecosystem like complex system can not be managed

by using simplified model of traditional approach (Walter and Holling, 1990). In

Nepal, substantial part of the forest resources is being managed by local people but its

sustainability is in question. How to manage the community forest in sustainable way

and increase production from the forest is the crucial issue in CF management. To

address the situation, Nepal government has been establishing 500 SDPs for the

promotion of forest management methods in community forest in the period of 2002

to 2007 (HMGN, 2002). The purpose of these SDPs is to enhance the learning from

intervention (Suwal, 2004). Design and conduction of such experimentation plots

provide the substantial opportunity for mutual learning to resource managers, users

and forestry professionals.

Sustainable management of forest resources is essential for continued well being of

rural people which seeks the understanding of the dynamism of forest and social

system. For this, problem identification to plan implementation and evaluation of

management outcomes to adjustment in management plan is crucial. Following this

process enhances the learning. Learning by doing is the basic principle of adaptive
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forest management2 (AFM) (British Columbia (BC) Ministry of forest, 1997),

especially in the management of complex systems like forests, which is the means of

improving management methods. Thus, SDP approach in community forest

management helps CFUG and professionals to learn the forest management

techniques and methods. Ultimately CFUG enables to prepare and implement a sound

management plan. It is a first approach which is initiated to enhance the learning and

improvement of management method in Nepal to change the passive management

approach to active management.

CFUG and forestry professionals have different perception about the forest

management. Based on past experience, CFUG members have negative perception in

felling of trees, considering as a form of deforestation where as forestry professionals

have little belief on local people’s management skill and capacity. Hence, it is

indispensable to bring the change in perception of both CFUGs and forestry

professionals. SDP as an intervention can provide ample opportunities to realize the

response of forest to harvest and local people’s management method. Moreover,

public support for application of management techniques is directly affected by the

public perception of the management activity because their perception is based on

experiences and knowledge. Xu et al. (2006) states that to improve the management

of program or to assess the status of the program, participants’ perception need to be

studied which will offer much promise and help to identify the problems and to

recognize potential solutions for developing appropriate strategies. Therefore, SDP in

CF can bring change in the perception of CFUGs members and major stakeholders in

forest management process and ultimately it bolsters the management process.

Till date no documented study has been carried out in Nepal on SDP and its

effectiveness in community forest management. Moreover, there is very little

2 Adaptive management incorporates research into conservation action. Specifically, it is the
integration of design, management, and monitoring to systematically test assumptions in order to adapt
and learn.
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contemporary literature available regarding the silviculture application in community

forestry.

This study analyses the overall process of SDP management, evaluates forest

condition of SDP and assesses perception of users and stakeholders. Finally, the study

synthesizes the information to conclude whether SDP supports the adaptive

community forestry management.

1.4 Research Questions of the study

Based on the above cited problems, the key research question of the study is: Does the

SDP become means to achieve adaptive community forest management? In order to

answer the key question the following specified questions have to be answered.

• What are SDP management processes and do they support the AFM
principle and process?

• Is the forest condition in SDP compatible with CFUG intent forest

management options?

• What is the perception of government forest officials and different interest

groups within CF towards SDP?

1.5 Objectives of the study

The main objective of this study is to analyze the overall role of SDP in adaptive

community forest management. The specific objectives are as follows;

§ To analyse SDP management process comparing with Adaptive Forest

Management principle and process

§ To assess and compare the change in the condition of forest in SDP after

implementation of SDP activities

§ To assess the perception of stakeholders towards SDP
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1.6 Hypothesis

§ SDP management process in CF helps achieve the AFM

§ Forest condition in SDP is compatibles with CFUG intent management

options

§ Stakeholders’ perceptions are positive towards SDP

1.7 Conceptual framework of study

Community forestry is a prioritized forestry program in Nepal and it has been

regionally acknowledged for its participatory approach in forest management

(HMGN, 2005). Now, community forests are moving towards utilization phase

(Shrestha and Sharma, 2004). In the context of Nepal, CFUGs are de facto forest

managers and sustainable management of forest resources is their major goal.

Sustainable supply of forest products without undermining the production capacity of

forest ecosystem is the challenge for CFUGs as well as forestry professionals. Thus,

adopting an appropriate management approach is an important issue for both CFUGs

and forestry professionals. Scientific forest management is a second generation issue

in community forestry (Kanel, 2004). This study seeks whether the SDP is suitable for

AFM, as it can support the CFUGs for sustainable management of forest.

Community is an integral part of forest ecosystem from which food, fiber and

recreational opportunities are derived. Forest ecosystem itself is a complex system

which is characterized by complex interrelationship of many species with each other

and with the land and water (Holling, 1978). Therefore, it is a need to direct the

management approach which can help to understand the complexity of the resources

and community. Hence, analysis of social and ecological variables is vital to address

the complexities of forest management.
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Fig. 1.1 Conceptual framework of study
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To analyse the role of SDP in achieving the AFM, the study makes use of analysis of

social aspect and forest condition. Community procedure for SDP establishment,

monitoring, information collection and way of synthesizing the collected information

and process of social learning plays a vital role in identification of social problems

related to forest management. Similarly, biodiversity status, forest composition, forest

structure, stocking, and soil conservation status provides the responses of the

implemented plan and visual demonstration effect of treatment in SDP.

Utilization of the information generated from the SDP and its dissemination within

and outside the CFUGs determines the effectiveness of adaptation and social learning.

Incorporation of obtained information from the SDP into the community forest

management plan and its implementation in whole forest area strengthens the adaptive

forest management process. Furthermore, implementation of ideas obtained from the

SDP into the whole forest area and regular observation and documentation of the

responses of adjustment in management can materialize AFM in community forest

level.
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CHAPTER II

LITERATURE REVIEW

The aim of this chapter is to review the various available literature in order to provide

theoretical background and rational of the proposed study. This chapter mainly

focuses on various forest management approaches adopted to address the different

management issues in the past, role and relation of silviculture in forest management

and adaptive forest management.

2.1 History of forest management

2.1.1 Concept of forest management

Forest management is defined as the manipulation of forest stands to meet landowner

objectives. In general, the aim of the forest management is to establish a proper

sustainable balance between the resources and use. It is essential to take action in full

knowledge of the facts depending on causes and effects (Bellefontaine et al., 1997)

though many traditional foresters looked at forest as mere source of timber or wood

(Tewari, 2004) and managed accordingly.

Humans have long relied on forests as an essential resource for heat, food, and shelter.

In the past, forest was also a source of land. During the period of 7500 years, gradual

conversion to farm and pasture lands reduced the forest to 3,500 million ha. (FAO,

1997) from its 6000 million ha. at the advent of sedentary agriculture (Roper and

Roberts, 1999). Since the beginning of civilization, the forests have been exposed to

anthropogenic activities. In the past, wood was at its highest demand as a source of

fuel. Cronon (1983), explained in his book ‘Changes in the Lands’, a typical New

England household would have to cut more than an acre of forest each year to satisfy
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the fuel demand. As a result, deforestation and deterioration of forest resources has

continued. To supply forest product in perpetuity, some kind of regulation was

needed. This regulating and control mechanism was a point of initiation for forest

management.

2.1.2 Forest management trend in global context

In the past, the main concern of forest management was economic issue leading to the

overexploitation of forest. For much of the past century attitudes toward managing

forests did not differ greatly among federal agencies, private landowners and forest

industries. All kind of owners had same objective of forest management i.e. timber

production. According to Tarrant et al. (2002) who referenced Bengston (1994) and

Steel et al. (1994) (cited in Scott et al., 2006), “For the past 100 years, forest

management has endorsed a resource conservation philosophy that emphasizes wise

human use and development of resources, dominance of economic over non-

economic values, and human control over nature”. Thus, water, clean air, soil

conservation like non-economic values were given little importance in forest

management initiative.

During the colonial times, maximum sustained yield was a major basis of forest

management. The core idea of the concept was harvesting equal to annual increment.

But researchers (Nijnik and van Kooten, 2000, example from Ukraine) reported that

many countries’ harvesting exceeded the increment. It was a reason for worsening of

natural forest around the world. By using this maximum sustainable yield method,

Europe harvested the larger part of the African forest. This management method was

accused for massive deforestation in Africa because it was applied with limited

experience and familiarity with local environment, which was more fragile than its

European counterpart. The forest management method was based on the simple model

of clear cutting and regeneration by using the simple coppice system. The

management was certainly very rudimentary, but not totally non-existent. However, it

became clear very quickly that the forest regeneration capacity had been

overestimated (Bellefontaine et al., 1997). However, Lanly (1995) argued that the
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intention of classic management concept of sustained yield (for wood) was not

lacking of the conservation aspects of soil, water and important species, but were not

in practice.

In the early 1960s, public concern about the environment began to grow in which

ecology was recognized as an important area that plays a significant role to

environment (Snyder, 1999). It compelled the forest manager to rethink about the

forest management concepts and approaches. Sustainable growth, conservation of

endangered species of flora and fauna, clean water and pollution control like topics

were started to be considered as major issues in this decade. Hence, the management

approaches were directed towards a massive plantation programme to improve and

restore the deteriorated ecological condition.

During 1970s, the forest management scenario has changed in developing countries of

Asia and Africa. Because of massive deforestation, shortage of fuel wood in the large

towns created difficulties of meeting the needs from the available natural forests.

Meanwhile, reforestation programmes were further intensified. In many countries,

these were on very large areas covering thousands of ha., mainly using mechanical

implements for soil preparation, and even destroying the degraded natural forests

where rural people’s role was completely ignored. Consequently, these projects failed.

In the same time, the protected forests and other natural stands were harvested without

any supervision and impunity (FAO, 1997).

However, the forest management strategy of the Asia Pacific countries was

concentrated on the national and international market to collect the revenue. Until the

late 1980s, South East Asian countries as Malaysia, Indonesia, Philippines and

Thailand focused the management towards timber production and export, where the

concept of sustainability, the main concern of resource management, was ignored. It

was because of escalating timber price and demand in international market. As a

result, the massive deforestation was taken place. As everywhere else, plantation was

carried out to compensate the situation. During the late 1980s, number of flash floods

and damage to property were taken as consequences of deforestation which forced to
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change the forest management policy from timber production to conservation. In the

meantime, Thailand has stopped to fell trees for commercial use and Philippines had

accepted the popular people participation strategy to manage the forest resources

(Banerjee, 1997).

In 1970s and 1980s, Africa has adopted plantation as a major forest management

approach with primary objectives for checking desertification and meeting the fuel

wood demand. In the plantation initiatives, agroforestry was another forest

management paradigm, which aimed to maintain the soil productivity of land and

supply the wood products. During the mid 1980s, the majority of African countries

reformed their policies and act, which made an important shift from purely forestry

oriented and productive driven forestry to a more integrated approach to forest

management (FAO, 1997).

Most of Europe's forest has been under the management, with widely differing

management objectives and intensity. Eighty-five percent of Europe's forest area is

considered 'exploitable', i.e. with no legal, technical or economic restrictions on wood

production while slightly less than one-half of Europe's forest land is in private hands

(FAO, 1997).

Since the 1970s, various owners began to have quite differing views on forest

management, largely because their respective goals changed. Forest industry began to

manage forests more intensively in order to maximize financial returns, reduce risk,

and provide more stable supplies of wood to mills. The fundamental change in public

demands on forests over the past few decades altered the mandates for the national

forests from timber and watershed protection to multiple use management and more

recently to ecosystem management. Non-industrial private forest landowners,

however, have diverse goals that vary from intensive timber management to natural

ecosystem restoration to no-action management (Scott et al., 2006).

During mid-1980s, in most of the developing countries, the need to take account of

land tenure problems and the issues relating to the multiplicity of agents and of land
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uses (which also concern forest lands) has caused forest management to move in the

direction of the decentralized management of natural resources for the benefit of the

occupants of the lands (FAO, 1997). Since then, policy makers has focused on the

participatory approach in forest management and encouraged the village population in

an organized way for forest management. In response to escalating concerns about the

degradation of state-managed forests, developing countries around the world are

increasingly promoting decentralization of natural resource management. From the

state-centric policies that were promoted in different parts of the world in the mid-20th

century, the trend has shifted toward encouraging participatory systems of

management by local communities (Bray et al., 2003, Prasad and Kant , 2003 cited in

Nagendra et al., 2005).

On the other hand, during mid 1990s in Asia and the Pacific regions, forest

management objectives and policies were reoriented and included the social and

environmental issues in their national development objectives. Some examples of the

changes are as in the 1988 National Forest Policy of India that explicitly gives priority

to the environmental and social functions of public forests; China has adopted a 'two

forestry systems' approach, emphasizing environmental forest functions on sensitive

sites and production functions on other lands; In 1995, the Philippines adopted

'community-based forest management' as its primary strategy for forest development,

Indonesia recently outlined a long-term forest management strategy that calls for

moving from 'sustained-yield management' to 'sustained forest and ecosystem

management,' and from 'company profit-oriented forestry' to 'social benefit-oriented

forestry (FAO, 1997).

Because of ever changing social values and goals, and importance of ecosystem goods

and services, the dimension of forest management has been changing. Since the late

1980s, the concept of Sustainable Forest Management (SFM) rose from the notion of

sustainable development that has gained increasing recognition worldwide.

Encompassing an array of issues, SFM has become an overarching term that captures

an unfolding paradigm shift in contemporary forest management. Given its sufficient

difference from conventional forest management, SFM calls for a fresh analytical
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framework to resolve emerging problems. It has the multiple dimensions call for an

integrated, adaptive learning approach that promotes connectivity among various

pieces on the forest landscape (Wang, 2004).

Thus, since 1992 Rio Conference, global development paradigm has changed in the

area of natural resource management. As a result, global initiatives to increase the

sustainability of forest management and the subsequent advances in the development

of standards to define, communicate and evaluate SFM have progressed significantly

in the past 10 years (Wang, 2004). To support the SFM strategies, principles, criteria,

indicators and verifiers, known as ‘standard’, have been under development. Based on

these standards, SFM is being evaluated but the principle focus of these standards is

given on the input and process. However, the standards place little emphasis on

adaptive management (not much focus on result or outcomes). Various researchers

(Howard and Majid, 1996, Taylor, 1996, Raison and Flinn, 2000 cited in McGinley

and Finegan, 2003, pp 422) argue that forest management cannot be sustainable if it is

not adaptive.

Table 2.1 Historical perspective on forests and forestry in developed countries

19th century viewpoint Viewpoint today

Forest outputs are timber, game, fuel wood, and

water

Outputs are many, including various goods but

also complex ecosystem services and social

values

The natural world can be managed and

controlled

The effects of human interventions on the natural

world can be difficult to predict and control

Forest-dependent communities are local villages

and farms

Local, national, regional and global 'communities'

demand goods and services from forests

Management aims to produce commodities

through sustained harvest yields

Management treats the forest as a complex

ecosystem and seeks to maintain its productive,

protective and social values, and to preserve

future options

The forester is an expert and a decision-maker The 'public' is the decision-maker through

democratic processes; the forester is a technical

advisor and facilitator

Source: FAO, 1997
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Changes in forest management paradigm have brought the over all changes in forest

management perspectives. Perception of forest management in 19th century compared

to current perspective displays a changing feature of forest management as

summarized in Table 2.1. It is as a perspective of forest management in developed

countries.

In summary, forest management approaches have been changing since its advent. In

the dawn of civilization, forest was the source of food, land, shelter, and energy and

was exploited accordingly. Then, in colonial times, the forest resources were

exploited based on the sustainable maximum yield method. Later, this method was

accused for deforestation and plantation was adopted as a management approach

without participation of local people. The purpose of plantation was to restore the

ecology and produce the forest products as mainly fuel wood. In late 1980s, failure of

forestry projects, problem of stakeholder and land tenure system like issues forced to

adopt the participatory forest management approach. After the Rio Conference, the

concept of sustainability has introduced and natural resources management paradigm

has shifted from the traditional sector management approach to an integrated

approach. Now, it has been recognized that the forest ecosystem is a complex

ecosystem due to its various interrelated components as society, ecology, economy

and climate. As a result, adaptive management has been evolving as an appropriate

approach in the forest management. Hence, SFM is the goal of forest management,

which encompasses the broad value of forest ecosystem though it cannot be achieved

without adopting the Adaptive forest management in reality (McGinley and Finegan,

2003)

2.1.3 Forest management in Nepal

Organized forest management on a large scale began in Nepal around 1880, with

establishment of forest inspection offices and timber offices throughout the country. A

central Forest Management Office was opened in 1924 at the national level, which

was managed by then ruling Rana dynasty. Despite these official structures and

institutions, before the mid-1950s, most of the forests of Nepal were not under State
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control, but rather under community control. Traditional and indigenous forest

management practices were prevalent during this period (Messerschmidt, 1987, Thapa

and Weber, 1995 cited in Nagendra et al., 2005). In the same time, as the population

was small and the resources were abundant, the rulers felt little need to regulate forest

use and showed little interest in forest management (Mathema et al., 1999 and

Gautam et al., 2004). In the mean time, exploitation of commercially valuable forest

of Terai (Southern plain of Nepal) was formalized through the legal judicial process

under the rule of Jung Bahadur Rana (the then Rana ruler). A number of rules were

passed to regulate access to forest and removal of forest product (Mahat et al., 1986

cited in Gautam et al., 2004).

Rana regime was overthrown in 1950 but the practice of converting forestland into

farmlands and export of timber continued (Joshi, 1993). After the fall of the ruling

Rana dynasty in 1950, the new rulers of Nepal passed the Nationalization Act of

1957, which brought all forestland, as well as all trees planted on private land, under

government ownership. As in many other developing countries, where previously

limited-access resources managed by common property regimes existed, the process

of nationalization created open-access resources and led to exacerbated degradation

(Ostrom, 2000 cited in Nagendra et al., 2005). On the other hand, large tracts of forest

were cleared and converted into farmland to prevent government from gaining control

of the land. Indeed deforestation appeared to be associated with the cadastral survey,

which led to the formal demarcation of private land from government forest. These

surveys were increasingly influential in hastening the degradation of forests than any

part of policy (Loughhead et al., 1994).

After the nationalization of the private forests, several acts were enforced to protect

the forests but all were in vain. In 1976, government drafted a national forestry plan,

which provided a basis for transfer of forest areas to local government unity know as

Panchayat (Shrestha, 1996). Following this, the Forest Act of 1961 was amended in

1978 to define the new categories of forest to be managed by local communities,

religious institutions and individuals (Wallace, 1981, Kanel, 1996). These

amendments in Forest Acts and Regulations are taken as evidences of government’s
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realization that forest cannot be managed without cooperation of local communities,

and hence, represent a major shift in Nepal’s forest policy (Joshi, 1993).

In the sixth five-year plan (1981-85), community participation in the management,

conservation, and utilization of forest resources was emphasized. Subsequently,

formulation of Decentralization Act (1982) and Decentralization Regulations (1984)

were amended to adopt the concept of user group. This shift in policy was able to

attract a large number of donors to support the implementation of community forestry

programme (Mathema et al., 1999). The Master Plan for the Forestry Sector (MPFS),

a 20-year plan, has further strengthened the role of people in the forest management

programme. The plan emphasized the need for establishment of CFUGs as the

appropriate local institutions responsible for the protection, development, and

sustainable utilization of local forests (HMG/ADB/FINIDA, 1989).

To support the smooth implementation of the Master Plan policy, Forest Act of 1993

and Bylaws of 1995 have been enacted. The Forest Act 1993 strongly supports the

CFUGs through various provisions. For example, the Act provides CFUGs the

freedom to harvest and sell their forest products without further government control as

long as they comply with the agreed plan (Pardo, 1995). Concerning the forest

management in Nepal, concentration has been put on the socio-political or managerial

component. There has been a tendency to ignore the technical or biological elements

of forest management, especially with respect to the natural forest.

Thus, before 1957, it seemed the forest resource of Nepal was controlled by the

government but de facto, it was managed by local people. After the enactment of

Private Forest Nationalization Act 1957, local control over the forest was ended and

deforestation accelerated. But forest policy 1976 and subsequent laws and by laws

paved the way for people participation in forest management. Forest Act 1993 and

bylaws 1995 guaranteed the right and role of local people in forest management and

now community forestry as participatory forest management approach has been

practicing and flourishing in Nepal.
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2.2 Community forest

2.2.1 Concept of community forest

Community forestry, as a concept and a practice, has developed largely over the past

two decades. Concentrating mainly on understanding and developing the institutional

aspects of community forest management, it has focused primarily on returning the

responsibility for decision making back to the communities living in or near

designated forest areas (Fortman, 1988, Vergara and Fernandez, 1989, Gilmour, 1990,

Poffenberger, 1990, Burwell et al., 1994, Roy and Chatterjee, 1994, Dove, 1995,

Pardo, 1995, Bird, 1996, Victor, Lang and Bornemeier, 1998 cited in Donovan, 2001).

FAO (1978) described the community forestry as the forestry for local community

development is a new people oriented policy whose objectives are to raise the

standard of living or rural people and involve them in decision making, so it is about

rural people for the rural people.

Community forestry has been evolving with different forms and features in the world

as the local setting of social, cultural, economic and environment elements. So,

community forestry as term becomes different things to different people. Regional

Community Forestry Training Center for Asia and the Pacific (RECOFTC) currently

defines community forestry as follows:

Community forestry involves the governance and management of

forest resources by communities for commercial and non-

commercial purposes, including subsistence, timber production,

non-timber forest products, wildlife, conservation of biodiversity and

environment, social and religious significance. It also incorporates

the practices, arts, sciences, policies, institutions and processes

necessary to promote and support all aspects of community based

forest management [RECOFTC Strategic Plan, 2004, 11] (Nurse

and Malla, 2005).
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2.2.2 Community forest management in global context

Community forestry is not a new concept. Local people were involved for

conservation and utilization of the forest resources for their livelihood. Before the

advent of the colonial powers in different parts of Asia and the Pacific, which

happened around the beginning of the 16th century, the forestland was mostly under

the use of the local communities. The nature of use to which the forestland was put

varied from place to place, depending on the characteristics of the people who

inhabited the local areas. Some used it as the hunting and gathering ground for

subsistence (Banerjee, 1997).

Forests are one of the most important natural resources and assets for the rural poor to

sustain their livelihoods. Worldwide, some 350 million of the world’s poorest people

are heavily dependent on the forests for their survival. Another one billion poor

people – about 20 % of world’s population – rely on remnant woodlands, homestead

and farmland trees for their fuel wood supply, food and other household necessities

(Nurse and Malla, 2005). Hence the majority of global population have been involved

in forest management activities directly or indirectly to support their livelihood.

In the late 1970s, it was generally perceived that widespread deforestation had led to

environmental degradation, and that governments acting alone were not able to

reverse the trends, especially in Asia and the Pacific. Thus, community forestry

emerged as an approach to address widespread forest loss and its consequent

environmental degradation and negative impact on rural livelihoods (Gilmour et al.,

2004).

Practices of community forestry have varied among countries globally because of the

influence of socio-economic, cultural, and political factors. In India, community

forestry has been practiced in the name of Joint Forest Management (JFM), in which

more than 62,000 village forest communities are participants. In return, communities

get 25 to 50 percent share from the benefits (Poffenberger, 2000, Bahuguna, 2001,

Ram Prasad pers.comm. cited in Gilmour et al., 2004). Since 1989, the Philippines
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adopted people participation thorough various forest management programmes

(World Bank, 1989, Fox, 1993 cited in Banerjee, 1997) and now the community

forestry programme is very popular (Banerjee, 1997). But in Vietnam, forest and

forest land allocated to the individual households or group of households or village

communities with long term land use titles (Red book certificates) has been practiced

in pilot scale. In Lao PDR, community forestry is being practiced in the name of

village forestry with the aim of settling the shifting cultivation problems (Nurse and

Malla, 2004).

Community based wildlife programme of Zimbabwe has become a model for other

African countries (Alden, 2002). During the 1980s, most of African countries

reformed their policies and legal instruments to accommodate the local people in

forest management. Community forestry is most developed in the Sahelian west,

Sahelian east and southern African sub-regions but less developed in Central Africa

due to the low population of most of the Central African countries, combined with the

high level of urbanization (40-50 %) (FAO, 1997).

Unlike poor countries in Asia and Africa, where forest management is concerned with

the livelihood of the majority of poor people, in Europe environment has become a

major concern to the public. This public interest compelled to move from industrial

management of public forests, to multi-purpose management with increasingly

participatory decision-making. In addition, there are 11 million forest-owning

families, many belonging to ‘community organizations’ that provide information and

marketing services and represent them on policy matters (Jeanrenaud, 2001 cited in

Gilmour et al., 2005). Similarly, USA has been supporting a number of community

based approaches to manage the natural resources where the main driving forces are

environmental movement and lack of right on voicing on the issues (Kusel and Adler,

2001, Poffenberger and Selin, 1998 cited in Gilmour et al., 2005).

In the period of ten years (1990 to 2000), there were 320,000 natural resource

management groups that were formed in the world in which over 10 million people

involved (Gilmour et al., 2005).
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2.2.3 Community forest management in Nepal

Management of nearby forest by using local knowledge and setting up the local norms

is a common practice in Nepal and is in practice since long ago (Bhandari and

Pokharel, 1993) but was exclusively protection oriented (Kanel et al., 2005). Many

authors blamed the Nationalization (Private forest) Act 1957 for the widespread

destruction of forests suggesting that the Act was not appropriate and it was against

traditional system of forest management (Bonita and Kanel, 1987, Shrestha, 1987,

MPFS, 1988). By considering the consecutive failures of new forestry policies

implemented in the period of late 1950s to early 1970s, in 1974 another new forest

policy was formulated in the Ninth Forestry Conference. It was the first significant

step toward adopting community forestry approaches. The National Forest Act 1976,

and its subsequent amendments of 1977 and 1978, attempted to return some degree of

ownership and control over forest resources to the people through Panchayat forestry

(Nagendra et al., 2005). It was the first legal provision of community forestry in the

history of forest management in Nepal.

Among developing countries, Nepal was an early leader in initiating innovative

programmes of forest management aimed at involving local communities (Agrawal et

al., 1999, Agrawal and Ostrom, 2001). Since 1976, the Nepal government has

experimented with a variety of programmes aimed at decentralizing forest

management, beginning with Panchayat forestry and moving toward community

forestry, leasehold forestry, and parks-and-people programmes (Gautam et al., 2004)

as participatory forestry programme. This small mountain country thus provides a

very interesting ground to examine state-implemented, collaborative, co-management

initiatives, where the government seeks to involve local people in the management of

their forests-an increasing trend across the globe today (Wollenberg et al., 2004).

Over time, the CF programme has become in many ways the prototype for other

group-based development initiatives in Nepal (Biggs and Messerschmidt, 2005).

Since 1980, about 1.1 million ha. of forest has been handed over to nearly 14,000

CFUGs. About 1.2 million households are involved (Nurse and Malla, 2005) in the
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management of 25 percent of the national forest. As a result, denuded forested areas

have regenerated, the condition of the forest has improved, and the level of forest

extraction is decided by the users themselves. From the 1998, community forestry is

considered as a means of poverty alleviation in rural area. Similarly, social justice,

equity, gender balance and good governance have been accepted as four pillars of

community forestry. Thus, the community forestry management strategies are

directed towards the poor and backward groups (Kanel, 2004) and the other

importance future challenge is addressing how to enhance further productivity of

community forest (Allison et al., 2004)

In spite of the regional successful story of community forestry in Nepal, there are still

some major issues to be addressed through this program like poverty alleviation

(Nurse and Malla, 2005). The Forestry Sector Coordination Committee (FSCC) under

the Ministry of Forest and Soil Conservation has identified sustainable forest

management as second-generation reform in the community forestry programme

(Kanel, 2004). To support the forest management activity, previously ministerial level

decision on banning the felling of green trees has changed to harvest the forest within

the limitation of annual increment. It has opened the door for sustainable management

of forest but inadequate technical backstop is a hurdle for this (Suwal, 2004).

2.3 Silviculture demonstration plot

2.3.1 Need and concept of silviculture demonstration plot

Under the community forestry management regime, the condition of forest is

improving in both quantity and quality (Branney and Yadav, 1998, Jackson et al.,

1998, Gautam et al., 2003 cited in Kanel, 2004) and it is the outcome of many years

of protection. However, only the protection of forest is not a healthy practice because

protection oriented management is posing many negative impacts to the country

(Shrestha and Amatya, 2000) and in many cases, the forest conditions have been

deteriorated (Branney and Yadav, 1998). On the other hand, the commercial potential

of the community forest in Nepal has not been utilized (Grosen, 2001, Khanal, 2002

cited in Bhandari, 2004). In spite of this well identified truth, there have not been
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observed any apparent management approach for sustainable management of forest

resources. Still the protection of forest is a major approach in forest management. The

reason of CFUG being a more protection oriented is the lack of confidence over

scientific management of forest (Suwal, 2004).

In the past several years, attention was focused on understanding and developing of

institutional aspect of community forest management but little attention was paid to

technical and biological elements of forest management especially with respect to the

natural forest. Thus, aspects such as silviculture, forest protection from natural threats

(such as pests and pathogens), stand improvement and various aspects of utilization

have received relatively little attention as compared with the social aspects (Donovan,

2001). On the other hand, forest is a complex ecosystem where interrelationships of

and interaction to many species with each other and with land, water, and climate

simultaneously take place but managers have partial knowledge of the variables and

relationship governing the systems. In addition, society who derives various need

from the forest is itself an integral part of the forest ecosystem (Holling, 1978). This

circumstance makes the forest management more complex. To address this complex

situation in forest management, an intervention was sought. For this, SDP was taken

as a mean to address such problems by generating information concerning forest

management and community (TISC, 2003).

The concept of SDP is an intervention to the protection oriented community forest

management to active forest management through the demonstration of effect of

different silviculture treatments in a particular plot of the forest. Application of

different cutting regimes is the major silviculture treatments. Effect of cutting in the

forest can observe in terms of growth rate, species composition, structure, ground

coverage and erosion condition. In short, SDP is a part of forest where forest

management assumptions are judged and tested, then learnt and replicated (TISC,

2003).

Laubmeier and Warth (2004 cited in Dhital et al., 2004) states the main aim of

management demonstration plot is to demonstrate good forest management practices

in community forest specifically to increase the economic and social benefits to local
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community, while ecological requirements are well considered in implementation of

management plan but Dhital et al. (2004) argues the better approach is to manage the

whole community forest instead of small (experimental plot) in such way to

demonstrate good management practice. Peterman (1998) states that experimental

emphasis on the purpose of learning through creation of contrasts in space, time or

both are required. Thus experimental management explicitly recognizes the value of

new information. Senge (1994) explains the generative learning which emphasizes on

continuous experimentation creates the innovation. SDP is the approach for

generative learning rather than continuous learning. Continuous learning has a risk of

hiding the important distinctions among the actions (Ojha et al., 2002).

2.3.2 Silviculture and its role in forest management

In general, silviculture is defined essentially as the manipulation of forest vegetation

to enhance the productivity of one or more forest products (Miagostovich, 2001). The

classical definition of silviculture mainly focused on the technique of growing forest

by applying the knowledge and requirement of different trees to fulfill the best

advantage of the forest owner (Broun, 1912 cited in Donovan, 2001). But, recent

definition of silviculture focused on the modern approach of forest management. So,

the health and quality of forest, composition, biodiversity and diverse needs and

values of landowners and society are major concerns in today’s silviculture definition

(Helms, 1998).

Silviculture is the basic forest management tool (Smith, 1986) and as the element of

forestry that deals with the establishment, development, reproduction, care and

harvesting of forest vegetation, has the daunting yet essential responsibility of

providing the biological and technical options to achieve management objectives.

Dembner (1995) states that without appropriate silviculture, sustainable forest

management is impossible. Success of the forest management programme is solely

dependent upon the formulation and implementation of sound silvicultural methods.

Silvicultural approach aimed at maintaining biodiversity and long-term ecosystem

productivity under the given management objective can ensure sustainable
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management of resources (Bergeron and Harvey, 1997). Management objectives are

derived by applying the silvicultural methods.

Silviculture operations based on the silvics (physical requirement mainly amount of

light, moisture, and associate species) of particular plant species. It is generally

carried out with the manipulation of plant composition in the forest and light

condition within the plant community which bring the changes in ecological condition

in the forest ecosystem. The major purpose of using silviculture techniques is to

produce economically valuable products, but now techniques varied considerably

within and between countries as well as over time, depending on the great diversity

and complexity of the forest ecosystem and changing attitudes to natural and artificial

regeneration (Bertault et al., 1995).

Ecological management of the forest develops and applies understanding of how

forest ecosystems sustain themselves over long periods of time. It involves

examination of growth, development, and the inherent disturbances that underlie the

ecological integrity, dynamics, biological diversity and resilience of forest

ecosystems. The knowledge enables managers to develop approaches that work with,

rather than against, the processes that underlie forest ecosystem sustainability (James

et al., 1997). In general forest management is the manipulation of local ecological

factors in the form of disturbance. Disturbance is the removal of trees for creating

gap, change the structure and composition of forest vegetation community. So,

silviculture mainly deals with the forest structure, composition, stocking and even

with biodiversity which are discussed in following sections.

Forest composition refers to the mixture of tree species in forest. More specifically,

it is expressed in number of species per unit area. In broad sense, forests are divided

according to their composition as broadleaved forest, a forest with a predominance of

trees of broadleaved species and similarly coniferous and mixed (FAO, 1999).

Stadtmüller (1987) states the floristic (tree/plant) composition is limited by the

ecological, phytogeographical and climatic condition. Changing in composition by

increasing and decreasing of species directly affects the biodiversity and productivity

of the forest.
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Forest structure is the gradient of tree layer within the forest (Figure 2.2). Closed

forests have various structures (layer) of trees from undergrowth to upper layer but

usually absence of ground cover of grass, where in open forest only some

discontinuous structure (layer) of trees (FAO, 1999) exist. In management term, forest

structure is expressed as the distribution of stems over different size classes

(population structure). Forest management modified the structure and composition of

forests in accordance with management objectives by using the silvicultural principle.

Locality factors play the vital role in the formation of forest structure. In even-age

forest, almost all the trees in the stand having approximately the same age, usually

within a range of ten or twenty years, and normally a simple vertical structure (FAO,

1999).

Fig. 2.1: Four types of Mountain forest structure Source: Stadtmüller, 1987

The mechanism that controls the species diversity and the disturbance regimes affect on the

forest composition, structure and diversity are crucial in the study of plant community

(Michael, 2000) which are fundamental concerns in forest management. Theories of forest

gap dynamics (Watt, 1947, Whitmore, 1989 cited by Michael, 2000) have been proposed as

possible mechanisms for species coexistence. Coexistence is possible because disturbance

“resets” the community to an earlier successional stage, providing temporary habitat for

early successional species, and creates a “mosaic” of successional stages on the landscape

(Michael, 2000). Ultimately, it results in the different structure and composition. Creating

gaps artificially in natural forest as disturbance is the process of deriving desired
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forest products. Forest canopy gap plays the vital role in forest structure. Creation of

small gap (natural or man made) usually close through the lateral extensions of

branches of bordering canopy trees but the closure of large gaps mainly depends

upon the new trees into the canopy (Runkle, 1985 cited in Valverde and Silvertown,

1997 )

Change and disturbance were regarded as integral part of the ecosystem (Holling et

al., 1995) which was emerged against the old concept of static ecosystem.

Biodiversity is especially important during the succession and reorganisation phases

of the transition, because a high regional diversity means that there will be an

appropriate pool of species to continue the cycle. The preservation of biodiversity in

managed forests requires a consideration of how forestry practices such as clear

cutting or selective cutting correspond to natural disturbances and natural forest

dynamics (Bengtsson et al., 2000).

In recent years, biological diversity is not only the interest of academia as ecologist

but it has linked with human livelihood too. Therefore, biodiversity has emerged as a

major international concern in forestry, as in other habitat types at the global level

where rural poor manage the natural resources in such a way that they modify and

enhance the diversity of semi-natural forest system (Malla et al., 2002). Thus, rural

poor derive the benefit from the bio-resources.

Forest biodiversity provides a wide array of goods and services, from timber and

some non-timber forest resources to playing an important role in mitigating climate

change as carbon sinks. It has also important economic, social and cultural roles in the

lives of many indigenous and local communities (Global Biodiverisity Outlook,

2004).

Stocking is a measure of forest condition from which management decides the status

of the forest resources. Stocking is the quantitative measure of forest which can be

expressed as quantity per unit area as volume or biomass per ha. or number of tree per

ha. (Silviculture Practice Handbook, 2005). It is the indicator of productivity of the
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forest. It is taken as the under stock or over stock in management term. It further

indicates the allowable harvesting level of forest (Smith, 1986).

2.4 Adaptive forest management

2.4.1 Concept and development of adaptive management

The term AFM is the management practice based on the philosophy of adaptive

management (AM). Thus, throughout the thesis the terminology AM and AFM are

used interchangeably.

The term AM was evolved in the mid 1970s and it has meant different things to

different people due to its myopic and vague interpretation. Hence, there is a need to

define it clearly and consistently but it is not a simple task (Halbert, 1993). British

Columbia Forest Service (2006) defined the term AFM as a systematic process for

continually improving management policies and practices by learning from the

outcomes of operational programmes but Salafsky et al. (2001) defined that AFM

incorporates research into conservation action. Specifically, it is the integration of

design, management, and monitoring to systematically test assumptions in order to

learn and adapt. In both definition, AM is aimed to improve the management capacity

through the learning from the past actions.

Regarding the AFM, Weyerhaeuser (1998) describes that it is relatively new approach, but

increasingly used, part of foresters’ collective vocabulary. He further explains the adjective

“adaptive” implies the need to adapt or continuously improve the practices based on better

science, the lessons of experience, and constantly evolving public expectations. Thus,

learning from the implementation of the programme is the backbone of the AFM. He

further states that AFM is now evolving as a new school of thought in the field of forest

management for addressing uncertainties and changes social expectations.

Addressing uncertainty and understanding complex system are the essence of adaptive

approach. Because it is obvious that certain characteristics of ecosystem functioning

in non-linear process; components of ecosystems are connected in a selective way but



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 33

every thing is not closely tied to everything else; the impact of ecological events is not

uniform; dramatic changes in behavior are natural to many ecosystems, and many of

these changes are beyond man’s means of prediction; variability is a characteristic of

ecosystems that enables them to adjust and so to persist. In the light of these

ecosystem characteristics, the failures to manage the environment successfully are

more easily understood (IIASA 1979). AM is particularly well suited in handling

uncertainties regarding ecosystem relationships (Prato, 2005).

Over simplification of complex forest ecosystem and accordingly develop models

were the major bases of the traditional approach of ecosystem (forest) management.

For this, the assumptions were made that managers know the forest ecosystem with

certainty whether the current state of an ecosystem is sustainable and, if not, which

management action is most likely to achieve a sustainable state. This is not the case

for several reasons. First, variability in social, economic, demographic and ecological

factors makes it difficult to infer ecosystem states from observed conditions and

forecast their responses to management actions. Second, sampling and measurement

errors and incomplete knowledge make it challenging to identify ecosystem states and

measure ecosystem conditions with accuracy. Third, there is often disagreement

and/or uncertainty about what constitutes a sustainable ecosystem state (Peterman and

Peters, 1998 and Conroy, 2000 cited by Prato, 2005).

Colfer et al. (2004) coined the term Adaptive Collaborative Management (ACM) in

his book “The Complex Forest; Communities, Uncertainty and Adaptive

Collaborative Management” and describes it as a value adding approach in the forest

management where people who have interest in a forest, agree to act together to plan,

observe and learn from the implementations of their plan. Prabhu et al. (2001 cited in

Colfer, 2004) stated the adaptive collaborative forest management is characterized by

conscious efforts among such groups to communicate, collaborate, negotiate and seek

out opportunities to learn collectively about the impact of their actions ACM

emphasize more on community aspect learning the ecological aspect of resources.

Though, the principle of AM is to understand the complex ecosystem as well as social
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system thorough the practice of assumptions, understand the ecosystem and improve

management methods.

Halbert (1993) accused that fuzzy and broad interpretation of AM leads to confusion

at implementation. He further points out that “the malleable nature of AM is a double-

edged sword. On the one hand, it allows the concept to be utilized in a wide variety of

situations. On the other hand, the fact that it is subject to such a wide array of

interpretations is an effective barrier to its implementation”.

2.4.2 Adaptive management and sustainable forest management

In AM, not only are objectives and policies adjusted in response to new information,

but also management policies are deliberately designed to enhance the rate of

improvement by providing reliable feedback about which policies, plans, or practices

are effective and which are not and by increasing understanding about ecosystem

function and identifying thresholds in ecosystems response. Learning is intentional in

which management designed and this is the contrast with other simple error and trial

method (Tatkirm et al., 1997).

The SFM has gradually evolved from its original connotations of sustained timber

production to embrace concepts of economic, environmental and social aspect. Being

a vague term, it was added to the international forestry debate (FAO, 1993). Thus,

different organizations have defined SFM differently.

According to FAO (1993) definition, SFM is a forest management that deals with the

overall administrative, economic, legal, social, technical and scientific aspects related

to natural and planted forests. It implies various degrees of deliberate human

intervention, ranging from actions aimed at safeguarding and maintaining the forest

ecosystem and its functions, to favoring specific socially or economically valuable

species or groups of species for the improved production of goods and services where

as United Nations Conference on Environment and Development (UNCED, 1992)

defined the SFM in slightly different way from FAO’s definition and focus on forest

resource and forest land management to meet the social, economic, cultural and



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 35

spiritual human needs of present and future generations. Intergenerational equity and

ecosystem health and services are major concerns in this definition. But International

Tropical Timber Organization (ITTO) definition has some focus on sustained flow of

products (forest) with maintaining the ecosystem health.

James et al. (1997) states the AM is an element of sustainable forest management.

Thus, SFM definitions emphasize on the conservation of production capacity of forest

resources as well as sustain flow of good and services from the ecosystem to the

society. Inclusion of several components and stakeholders has created the

complexities in forest management. The new direction involves a shift in management

focus from sustaining yields of competing resource outputs to sustaining ecosystems.

It requires knowledge about ecosystem including relationships to human values,

activities and patterns of resource use. Also required are new roles for scientists,

including closer partnerships with managers to achieve large-scale studies and

adaptive management of resources (Kessler et al., 1992). The principle focus of SFM

initiatives has been on evaluation of management inputs and processes, with little

focus on the evaluation of management results or outcomes where as AFM evaluates

the outcomes including input and process and generates information on complex

system which strengthen the SFM.

Ever changing people’s vision and goals of management, complex and unpredictable

ecosystem and changing climate pattern have compelled forest managers to explore

the new approach and technique for sustainable forest management. AFM is an

approach which supports the SFM (Weyerhaeuser, 1998). Thus, it can be concluded

that the AFM is the means of achieving SFM.

2.4.3 Adaptive management principles

Taylor et al. (1997) states as the basic principle of AM is the willingness to “learn by

doing” and acknowledgement of mistake as part of learning. Outcomes from experiments

are unexpected or different from the prediction then it becomes opportunities to learn and

improve, rather than management failure.



Rajendra M.S. Bhandari Literature Review / 36

However, Salafsky et al. (2001) outlined the eight principle of AM as (i) do AM yourself

(ii) promote institutional curiosity and innovation (iii) value the failures (iv) expect surprise

and capitalize on crisis (v) encourage personal growth (vi) create learning organization and

partnerships (vii) contribute to global learning and (viii) practice the art of AM and

emphasized it as an important part for individual, project and organization to implement

AM effectively. Involvement of project team from the very beginning to the outcome level

and consultation with expert to generalist reflects the first principle of AM. He goes on to

say that hiring consultant or expert and preparation of plan at the project headquarter

undermine the effectiveness of AM.

2.4.4 Adaptive management approaches

Based on the magnitude of application and method of analysis, AM is categorized into

three different approaches. The first one is system analysis, which was adopted by

Holling (1978) in Adaptive Environmental Assessment and Management (AEAM).

This approach emphasizes on the system as a whole rather than considering all the

constituent parts. In this approach, key processes are often poorly understood and not

amenable to research. Second is the quantitative technique for designing adaptive

policies, built on the AEAM approach of constructing simulation models of the

system being managed. This included sophisticated techniques for quantifying the

value of reducing uncertainty about model parameters. This quantitative method leads

to a distinction between “active” and “passive” AM. Active AM involves constructing

a range of alternative response models (hypothesis) based on existing data, calculating

the long-term costs incurred in findings out which is correct. In passive approach,

managers assume that a single model is correct based on existing data , implement the

policy that this “best” model predicts will have the desired outcome and then monitor

and evaluate actual outcomes. Last one is experimental management. This approach is

applied to management activities, so that managers can discriminate between

alternative hypotheses about how the system functions (Taylor et al., 1997).

According to Walters (1986), experimental management places less emphasis on the

complicated quantitative techniques. Nyberg (1998) describes both active and passive

approach of adaptive management through exploration of the potential effects of
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policies or practices that are being considered for implementation. In passive

applications only one policy or practice is explored, whereas in active adaptive

management multiple options are compared and contrasted. In both cases subsequent

management activities reveal through monitoring and evaluation of their results, the

accuracy or completeness of the earlier predictions.

However, Walter (1986 cited in Walter and Holling, 1990) stated three ways to

structure management as an adaptive process. Evolutionary or trial and error, first

one, in which early choices are essentially haphazard, while later choices are made

from a subset that gives better results. Passive adaptive is second one, where historical

data available at each time is used to construct a single best estimate or model for

response and the decision choice is based on assuming this model is correct. Active

adaptive is the third one where data available at each time are used to structure a

range of alternative response model.

2.4.5 Adaptive management processes

BC forest services (2006) guideline explained the six steps of AM process namely

assessment of problem, management plan design, monitoring of implementation status of

plan, monitoring, evaluation and adjustment. Guideline stresses on the problem

identification and plan preparation process which lead the overall success of the AM

project. So, guideline recommends adaptive environment assessment and management

workshop process where participants with a diversity of skills and expertise are brought

together in a workshop or series of workshops to assess a management problem and explore

management options. However, Salafsky et al. (2001) explain the AM process as steps

where establishment of clear and common purpose is taken as starting point. Then, design

of an explicit model of the system, development of management plan and monitoring plan,

implementation of management and monitoring plans, and data analysis as well as result

communication are taken as major steps. Use of result to adapt and learn is explained as

iterative process (Figure 2.2).
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Fig. 2.2 Steps of adaptive management Source: Salafsky 2001

But, BC Ministry of Forest describes the AM process as five steps in cycle order in

which, development of

conceptual model based

on local condition,

development of

management plan, goals,

objectives and activities,

development of

monitoring plan,

implementation of

management and

monitoring plan, and

analyze data and

communicate result, the adjustment of project are described as process. It is taken as

cyclic process. However, U.S. Environmental Protection Agency (US EPA 2000) has

adopted the four steps of AM process in the Watershed Analysis and Management

(WAM) guide for tribe: namely develop adaptive management plan, monitor, evaluate

monitoring results and adjust watershed management plan. Implementation part and

process has not taken seriously in practices. Although, the AM processes have been

described some what differently, the core idea of the process – assessment of

problem, plan preparation, implementation and monitoring– does not vary

substantially.

2.4.6 Adaptive management practices

The BC forest services (Ministry of forestry) has been practicing the AM in two levels

as testing alternative silviculture practices in forest stands to ecosystem based

management for whole watersheds or landscape unit to evaluate the effectiveness of

land and resource management plans. BC forest services identified the active co-

operation of resource managers and scientists from the agency, the forest industry and

other government agencies, public groups and individuals are s crucial elements for

any success of AM. BC forest services identified the local resource managers as key
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practitioners in AM (BC Forest Service, 2006). Salafsky et al (2001) cites the most

important feature of BC Columbia’s AM strategy is that it focuses the local resource

manager as the agent of adaptive management. Role of the scientist is to carry out the

specific research that may be required to answer the specific questions.

In Zambia, 22 Game Management Areas (GMA) among 39 of National Park and Wild

life Services (NPWS) have been managing under the adaptive management concept and 12

are operating most successfully (Lyons, 1998). According to Dale Lewis, technical advisor

of community based wildlife conservation Zambia (cited in Salafsky et al., 2001),

“ADMADE (Administrative Management Design), a program of NPWS for management

of wildlife in GMA, is a continually evolving program that actively applies the principles of

adaptive management to identify, test, and refine methodologies that support community-

based natural resource management”. ADMADE involved the local scout to monitor the

hunting activities, collect the fees and some part of it goes to local communities, gather the

information on wildlife and help to adjust quota. ADMADE has been careful to understand

the local condition that drive over hunting in the GMAs. It has invested considerably in data

collection and analysis.

Research and Conservation Foundation (RCF) of Papua New Guinea which was

started in 1994 began taking a much more systematic and strategic approach to project

planning and management as part of the biodiversity conservation network. Project

staff developed a conceptual model of their project and detailed management and

monitoring plans so that they could learn about the effects of their interventions. Since

that time, RCF has been implementing these plans and has collected a good deal of

data about various elements of the project. RCF has on a number of occasions

formally revisited and revised their model and plans and is constantly working to

develop their organizational learning capabilities (Salafsky et al., 2001).

However, Taylor et al. (1997) argued that there is no any ideal example of AM but an

ideal example probably does not exist. The variation and inconsistency in example

referred to as AM.
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2.4.7 Adaptive management and perception, adaptation, social learning, system

thinking and mental models

In spite of the AM is a new term, the basic concepts inherent in this term have been

expressed for centuries in various schools of human thought. So, AM approaches have

been developed in many different contexts. Terminologies from social science as

social learning, perception, system thinking, mental model and adaptation are

constructive terminologies to explain the AFM and explained as follows;

Adaptation and social learning

Salafsky et al. (2001) describes that the adaptation is about taking action to improve

the project based on the results of the monitoring. They further argue that if the

expected result is not achieved from management experimentation, it may be due to

wrong assumptions or poor execution of assumptions or change of environment of the

site or faulty monitoring or some combination of these problems. Adaptation involves

changing the assumptions and interventions to respond to the new information

obtained through monitoring efforts.

Observation is the most and influential way of learning. Ormrod (1999) explains the social

learning as theory focuses on the learning that occurs within a social context. It considers

that people learn from one another, including such concepts as observational learning,

imitation, and modeling. According to social learning theory, people can learn by

observing the behavior of others and the outcomes of those behaviors.

Salafsky et al. (2001) states the learning is about systematically documenting the

process of implementation and the result achieved. This documentation helps to avoid

repeating the mistakes in the future and it can be shared among other communities.

Lee (1993) contends that social learning as the combination of two factors as adaptive

management, involving conscious learning from policy experiments, and politics,

defined as bounded conflicts among forest stakeholders. Klooster (2000) states the

cross-learning among the scientific resource managers and local communities can be
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promoted through participatory monitoring of resource management practice method

of local people and explicit experiment of scientific resource managers.

Seeking knowledge to turn into action and process of making decisions in group

paved the way for social learning. John Dewey (American philosopher) explained that

learning comes from the interplay between practice and planning and then back to

practice. Dewey’s influence was seen in the work of a wide range of people ranging

from the planner Lewis Mumford (American historian of technology and science), the

economist Edgar J. Dunn, and even the revolutionary Mao Tse-tung (Chinese Marxist

theorist), whose essay "On Practice" echoes the same thoughts: "Practice, knowledge,

again practice, and again knowledge. This form repeats itself in endless cycles, and

with each cycle, the content of practice and knowledge rises to a higher level

(Friedmann, 1987 and Salafsky, 2001)

There are two types of learning approaches as experiential and conscious. According

to Barret (1998 cited in Ojha et al., 2002), organization needs to engage in continuous

learning but it has risks of hiding an important distinction. It is not enough for

organizations to respond to, adapt and cope with pressures of change. Adaptive

learning focuses on responding to and coping with environmental demands in an

effort to make incremental improvements to existing services and products where as

generative learning emphasize on the continuous experimentation, based upon

systematic over fragmented thinking and a willingness to think outside the limitation

of problem (Senge, 1990 cited in Ojha et al., 2002). Innovation takes place through

generative learning which enhances person/people capacity to create (Senge, 1990).

Systems thinking and mental model

Senge (1990) explained about the systems thinking. As he writes: "Systems thinking

is a discipline for seeing wholes. It is a framework for seeing interrelationships rather

than things, for seeing patterns of change rather than static snapshots”. Today, this

systems thinking is important because people are being overwhelmed by complexity.

Perhaps for the first time in history, humankind has the capacity to create far more

information than we can absorb. System thinking is the way for better management of

complex ecosystem which enhances the adaptation (Senge, 1990)



Rajendra M.S. Bhandari Literature Review / 42

Systems thinking and mental model are related (Ojha et al., 2002). Mental models are the

images, assumptions and stories that we carry in our minds, about ourselves, other people,

institutions and every aspect of the world (Senge et al., 1994). In the context of forest

management, CFUG members as a group, explain to great extent the way the members

think, perceive, act and respond to forest management situation. Key mental models at the

CFUG level relate to such crucial aspects as the power of the community, relationships

among various people and groups, government policy perceptions, incentives,

organizational models, and feeling of dissatisfaction (Ojha et al., 2002).

Perception

In the common literature of sociology, several concepts of attitudes can be found.

Here, the definition of attitude is tried to adopt favorable or unfavorable assessment of

SDP. Vaske and Donnelly (1999 cited in McFarlane et al., 2006) explained the

attitude is expressed as positive or negative evaluations such that individuals are

described as having positive attitudes toward an object if the object is assessed

favorably and a negative attitude if it is assessed unfavorably (Vaske and Donnelly,

1999 cited in McFarlane et al., 2006). Attitudes toward natural resource management

issues may be influenced by several factors including environmental worldview,

knowledge and salience of the issue, and socio-cultural influences. Attitudes toward a

management issue, in turn, influence judgment of acceptable management and policy

options (McFarlane et al., 2006).

Local people, especially those living in and around programme areas, have important

and long-standing relationships. Their needs, aspirations and attitudes should be

considered in resource management. Otherwise, the long-term survival of programme

will be jeopardized. So, to improve the programme activities, perception and attitudes

of the stakeholders need to be studied which will offer much promise and help to

identify the problems and to recognize potential solutions for developing appropriate

strategy. Also, the outcome of decision-making is affected considerably by the

perceptions and attitudes of participants in the process (Xu et al., 2006).
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2.5 Conclusion

The history of forest management showed that it has adopted different management

approaches to fulfill the forest management objectives. In earlier days, forest

management was concentrated on the single or some more products and deployed

simple model to derive them. But nowadays, forest management has become a

complex field due to the value of forest ecosystem goods and services, relation of

forest ecosystem with society, economic and global climate as well as the

conservation of its future production capacity. To address this complex system,

simple and preconceived management model may not work precisely. Thus, scientists

and conservationists have emphasized on the management model which can enhance

the learning from the implementation of the model, involvement of local community

in project planning to monitoring, and the lessons learnt from the practices can be

adjusted in the next management model that can improve the management practice i.e.

AFM.

In Nepal, most of the accessible forest area has been handed over to the forest user

groups. Forest user groups are performing the role of forest manager and foresters as

technicians where other stakeholders are also concerned. As forest managers, CFUG

has responsibility to manage the forest which is handed over them but they have

limited professional knowledge in forest management. On the other hand, foresters

have limited knowledge about the social aspects. Hence, formulation of forest

management assumptions by combining both source of knowledge for the

establishment of SDP in order to generate the forest management information and

understand forest stand dynamic is the way of learning about the complex forest

system. Learnt ideas can be helpful to improve the management methods, incorporate

in the next plan while redesigning it.

Thus, CFUG lead and forestry professional facilitated SDP method in community

forest management is itself a new experiment in community forest management in

Nepal and purpose of this method is “learning by doing” which can help to identify

the real ecological and social issue of forest management and ultimately lead to the

AFM.
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CHAPTER III

METHODOLOGY

3.1 Study area

The study was carried out in the Nureni Chisapani Community Forest, situated in

Makwanpur district of central Nepal. The CF covers an area of 72.25 ha. Climate is

monsoonal with a dry season spanning from November to May and rainy season from

June to October. Microclimate varies slightly in study area with aspect. South facing

slopes are drier than north and west facing. The study area lies in the sub-tropical

climate zone and the major vegetation type is Sal hardwood mixed forest.

This CFUG comprises of 199 households which are located around the forest area and

are traditional users of this forest. According to present legal provision, CFUG is

responsible for the overall management of forest with the coordination of Department

of Forest (DoF). Since 1991, CFUG has been managing this forest to fulfill their

various needs such as timber, fuel wood and conservation.

3.2 History of community forest management

Before the community involvement in management of the forest, local forest offices

under the DoF were responsible for protection of forest but it was not effective. At

that time local institutions were either absent or not involved in forest conservation

activities. The status of forest was open access and people collected forest product

freely or with little resistance from local authority for some products as timber.

Consequently, forest condition had been deteriorated and few countable trees and

bushes were remnant.
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Fig: 3.1 Location map of study area
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In 1981, a large landslide was occurred in the area and caused severe damage to

agriculture land and threat to settlement area. The disaster acted as a catalyst for

thinking on the cause of landslide and local people attributed the deforestation for

landslide. Since then, local people formed an ad hoc group for protection of the forest.

The aim of protection of the forest was to protect the land and settlement area from

landslide. In 1992, the forest was legally handed over to the local community as CF

for protection, management and utilization.

Today’s forest is the outcome of rigorous efforts of local people. The bare land has

now covered with trees of useful species which originated from secondary growth of

natural vegetation. Although, the primary function of the forest was considered as

protection, the forest has now grown and developed into production state. Thus,

CFUG needed some reliable methods and techniques for management of their forest

so that they could derive desirable benefits without weakening its productivity. For

this, SDP has taken as an intervention to learn and identify the better forest

management approach and understand complex forest stand dynamic. SDP approach

in CF management has been supported by DoF to initiate active forest management

which must be ecologically viable, socially acceptable. Because of the involvement of

forestry professionals, it can provide the opportunity for cross learning between the

interplay of local and professional knowledge.

At present, 199 households of the nearby village of forest formed Nureni Chisapani

CFUG, which is responsible for the management and utilization of this forest. A 13

member executive committee which is elected from the 199 households is the major

executive body that carries out all the decisions made by user’s assembly and

enforcement of CFUG constitution. At least two women representation from woman

groups is a mandatory provision in CFUG constitution. Besides, a panel of advisory

committee, which are nominated from the CFUG members and government forest

officials is also existed which advice the committee on confounding issues. The

responsibility of the committee is to implement the forest management plan,

arrangement of regular meetings and user’s assembly, record keeping and making the
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rapport with government forest office and nearby CFUGs. CFUG committee has

played a major role in SDP management.

3.3 Reasons of selection of community forest as the unit of analysis

Reasons of selection of the Nureni Chisapani community forest user group as

the unit of analysis for SDP are as follows;

• This SDP represents the major forest type of Nepal, i.e. Sal (Shorea robusta)

forest.

• This CFUG is pioneer in establishment and management of the SDP and thus

the result can be observed and compared with the baseline data.

• Easily accessible.

• Limited time and fund.

3.4 Silviculture demonstration plot of Nureni Chisapani community forest user

group

The SDP, falls in timber stand improvement type, covering the area of 0.91 ha, was

established in Nureni Chisapani CF with collaboration to DoF in 2002. The concept of

establishment of SDP was to demonstrate and study the effect and outcomes of

various management options to identify appropriate management system for CFUG

for sustainable management of forest resources. To test the different management

options in SDP, the 0.91 ha. forest area was further divided into four subplots (Fig.

3.2) in which different management options were deployed. Different forest

management options were formulated from comprehensive discussion among DoF

technical staffs and different interest groups of the community. Discussion, while

formulating the management options, was mainly focused on the health of forest, need

of users, impacts of implementing activities on forest and land, and management

process of SDP. On the basis of discussion, four management options were

formulated to test in SDP which are as follows;
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Sub plot I (CFUG management): in this sub plot, local management method was

applied where only dead, dying and fallen trees were removed. Weeding and cleaning

as silviculture treatments were carried out. The objective of this sub plot was to

compare the performance of CFUG management with other management options.

Sub plot II (Light thinning and monoculture): Few suppressed and deformed trees

from Sal (Shorea robusta) and all the other species were removed. In this sub-plot,

monoculture of Sal (Shorea robusta) has been promoted. The objective of this sub

plot was to observe the performance of monoculture practice in low level thinning

intensities.

Sub plot III (Medium thinning): In this sub plot, more number of trees was removed

by maintaining 3 m x 3 m distances from tree to tree (Medium thinning) and

prioritized mixed forest. The objective of this sub plot was to enhance the growth of

undergrowth species and stimulate the growth rate of existing trees.

Sub plot IV (Heavy thinning): Large opening were made by removing large

numbers of trees where 4 m x 4 m average distance from tree to tree was maintained

(Heavy thinning). The main aim of this sub plot was to manage the secondary growth

natural forest for multiple products such as fuel wood, fodder, small to large timber,

and various herbaceous plants as undergrowths as well as to accelerate the diameter

growth of remnant trees.

3.5 Research method and data collection

The purpose of the study was to determine whether the SDP provides the opportunity

to community members and other stakeholders to learn and develop forest

management methods, techniques and improve community forest management plan.

Thus, the study analyses;

• Overall SDP management process by comparing and contrasting to AM

process (steps) and principle,
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• Stand structure, stocking, composition, species diversity and soil erosion

status in SDP after implementation of activities to measure the forest

condition,

• Perception of different interest groups of CFUG and forest officials towards

SDP.

The study was conducted by using both qualitative and quantitative methods and

utilized both primary and secondary data sources. For qualitative data, Participatory

Rural Appraisal (PRA) tools and techniques were intensively used. Participatory

methods could accommodate the complex interrelationships between disciplines such

as ecology, hydrology, economics and agriculture. Only local people themselves

possess detailed, intimate knowledge of this complexity in their environment because

participatory methods operate at the local level, they provide a site specific and

sensitive means of investigating and sharing this intimate knowledge (Wetland

Action, 2005). To analyze and describe the community aspect of the study, concept of

system thinking and mental model were utilized. For quantitative data, SDP plot was

measured by following the standard inventory method in order to describe the forest

condition, composition, structure and biodiversity.

Focus group discussion (FGD) was used to achieve the objective one. Sample plots of

SDP were measured to obtain data for second objective and key informant interview

was conducted by using open ended statement for third objective. Secondary source

of information such as meeting minutes, SDP management plan and community forest

management plan, visitor books and office reports were reviewed. The types of data

and their collection methods are briefly described in the following sections.

3.5.1 Qualitative data

a) Key informant interview to measure the perception of stakeholders

Key informant interview was administered to collect information to measure the

major stakeholders’ perception towards the SDP. To collect the perception of key

informants, interview was conducted in groups. So, five separate sessions were
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organized to five interest groups for interview by using open ended statements. The

purpose of dividing the respondents in groups and conduction of different sessions of

interview is to measure the perception of respondents according to their role and

responsibility in CFUG and different needs of forest product. For example, women

group may be interested in fodder and fuel wood whereas other male members may be

interested in timber. While conducting interview, short discourses were done

immediately to clarify confounding issues. To measure the perception, questionnaire

were designed for four different aspects of SDP viz. learning component, silviculture

practices, forest management activities and community attributes.

Before administering the interview, an orientation program to research assistance was

organized to provide the basic background knowledge on the content and context of

statement (questionnaires and subject matter) as well as method of interview.

Selection criteria of key informants

Selecting key informants is a complex task (McKillip, 1987). In this study, persons

who are familiar with SDP activities, having knowledge on SDP area and willing to

share their experiences were considered as key informants. To ensure the selection of

appropriate key informants, following criteria were assumed.

• Select people who involved in the SDP establishment and management

process from the very beginning.

• Select people who are interested in the SDP activities.

• Ensure the balance representation of gender, age group, different cast, religion,

education, and occupation of key informants.

• Select representatives of all interest groups within the CFUG.

According to Varkevisser and Brownlee (1991), representatives of sample are not a

primary concern for qualitative study. Thus, key informants should never be chosen at

random, but purposively from among those who have the best possible knowledge,

experience or overview with respect to topic of the study. These criteria and basis of

key informant selection were strictly adopted.
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Selection process and number of key informants

Of total, only the households who were involved in SDP management were selected

for key informant interview and focus group discussion. To identify and select the key

informants, a meeting was held with CFUG committee members including chairman,

a CFUG employee, an officer and ranger each from Tree Improvement and

Silviculture Unit (TISU) and District Forest Office (DFO). A list of 23 persons from

CFUG was prepared as potential key informants. These 23 people were met

personally to know their willingness to participate in interview sessions and FGD

sessions. At the same time, brief information about the subject was explained. Later a

consensus was made for date, time and venue for interview and FGD. But one person

from the list could not attend in interview and FGD. Each forest official was met to

finalise the date, time and venue for interview and FGD. But two informants of TISU

central office, Kathmandu who were not available in the field were interviewed later

in their office in Kathmandu.

Table 3.1 Numbers and representation of respondents for key informant interview

Different interest groups from CFUG Government forest officials

• CFUG committee members 6

• CFUG women members 7

• CFUG general members 7

• CFUG employees 2

• DFO staffs 3

• TISU staffs, central office 2

• TISU staffs, regional office 3

• RDF staff, central region 1

Among the 23 listed key informants from CFUG, only 22 were available for the key

informant interview. One person from the list could not attend the program. Among

22, only 9 persons were selected for the FGD (Table 3.1). While selecting the

informants, gender, age, level of information about the SDP and representation from

the interest groups were considered.

CFUG is responsible for overall management of SDP where as government officials

have supporting role. Among the government officials, TISU has involved since the

beginning stage of SDP.
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b) Focus group discussion for measurement of silviculture demonstration plot

management procedures

Six main steps and their elements of AM were used in the checklist to explore

management procedures of SDP. Checklist was used in FGD to open participants’

views on SDP procedures. The checklist was adopted from the guide to AM of BC

Ministry of Forest and Range (Canada). Canada’s BC Forest Service has employed

AM approach in various issues and at various scales (Ojha et al., 2002). Data were

gathered against the six main steps and their elements of AM for the analysis of SDP

management procedure. These six steps were problem identification, plan preparation,

implementation, monitoring, evaluation and adjustment. FGD was conducted in two

groups separately, CFUG and government forest official groups. Each session was

conducted for four hours.

Participant selection process for focus group discussion

Selection was made from the list of 23 potential key informants for FGD. While

selecting the participants, depth of knowledge on SDP, years of experience and ability

Table 3.2 Numbers and representation of respondents for focus group discussion

Different interest groups from CFUG Government forest officials

• CFUG committee members 2

• CFUG general members 2

• CFUG women members 2

• FUG employee 1

• DFO staff 1

• TISU staffs 2

• RDF staff 1

to analyse and express his/her experiences were considered as criteria. Efforts were

made to assess potential informants following these criteria during the informal talks

with listed participants. The numbers of participants and their representation groups

for FGD are listed in table 3.2.
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3.5.2 Quantitative data

Forest condition of silviculture demonstration plot

Inventory guidelines and SDP establishment guidelines, which are prepared, tested

and deployed by the DoF was followed for the collection of forest condition

information from SDP. According to inventory guidelines, 10 X 10 and 5 X 5 meter

25 x 20

10 x 10

5 x 5

Forest data measurement plot

Data collection

Primary Data Secondary Data

SDP Process
• Focus group

discussion
• Site observation

and focus group
discussion

Forest condition
• Inventory
1. composition
2. structure
3. stocking
4. biodiversity
• Observation
1. soil erosion

Perception
• Key

informants
interview

• Political Map
• CFUG’s SDP

establishment
report, records
and meeting
minutes

• District Forest
office report

• TISU report

Qualitative data Quantitative data

Data Analysis

Fig. 3.2 Forest data measurement plot and data collection and analysis framework
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nested plot (Figure 3.3) were measured for pole3 (medium size tree) and undergrowths

(sapling4 and seedling5) respectively. 25 x 20 meter plot which used to measure the

tree data was not in used because trees were not presented in the sampled plot.

Diameter at breast height (1.37 m.) was measured for pole and saplings. Clinometer

was to measure the tree height. Other herbaceous species found in the plot were

counted. Four plots were measured within SDP. The data were gathered by using the

format shown in Appendix 1; form B. The volume of poles was calculated by using

standard volume calculation formula which is provided in inventory guideline.

3.6 Data analysis

This study made the use of descriptive statistics, Likert scale, and formulae as the

methods to analyse the collected data. Computer Excel program was used to analyse

the gathered data. Methods of analysis are given below in detail.

3.6.1 Analysis of silviculture demonstration plot management procedures

Gathered information on SDP establishment and management process was analysed

by comparing and contrasting with six AM steps as problem identification, plan

preparation, plan implementation, monitoring, evaluation of findings and adjustment

of management plan and their elements. Collected data were interpreted with relation

to AM process, and elements (Appendix 1, A). Each step of SDP establishment and

management procedure was evaluated and compared with AFM process and identified

the gaps.

3.6.2 Forest condition analysis

The data collected through plot measurement was explained by using the descriptive

statistical methods. The volume of pole (stocking) was estimated by using volume

3 Pole is a tree, of which diameter at breast height (dbh, at 1.37 meter height from ground level) is 10
cm to 29.9 cm.
4 Sapling is a tree, of which dbh is 10 cm< but more than 1 meter height.
5 Seedling is a tree, which height is 30 cm to 1 meter (Community forestry inventory guideline, 2003).
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calculation formula which was prescribed by inventory guideline. Descriptive

statistics as frequencies, proportion, mean was used to explain the composition and

structure of forest.

(g) 2

Volume in cubic meter = x h x form factor (0.5) (Community forest
16 inventory guideline,

2003)

Where; g = girth in meter (circumference of tree at breast height i.e. 1.37 meter)

h = height of trees, in meter

Shannon-Wiener Index was applied to compare the treatment (assumptions) effect on

biodiversity on each plot within SDP. The formula used is as follows

s
Diversity H’ = -  pi ln pi [Kent and Coker, 1994)

i=1
Where, s = number of species,

pi = the proportion of individuals or the abundance of the ith species

expressed as a proportion of total cover

log = log basen

After the calculation of H’, the equitability or evenness of the four quadrants was

calculated to find out the equitability where the following formula used;

H’
Equitability (J) = (Kent and Coker, 1992)

log s

Where, s = species number

The lower value of J indicates less diverse the quadrant.

The analysis of gathered data was compared with previous data to illustrate the effect

of SDP activities on structure, stocking, composition and diameter increment in the

forest stand.
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3.6.3 Perception analysis

In psychology and cognitive science, perception is the process of acquiring,

interpreting, selecting, and organizing sensory information (Wikipedia, 2006).

Therefore, to measure how the stakeholders perceive the program is important to

understand the present status of the program and to decide the future direction. For

this, scales are common in situations where a researcher wants to measure how an

individual feels or thinks about the program (Neuman, 2004). Thus, Likert scale,

which are very common and widely used in survey research (Neuman, 2004), was

used to measure the perception of stakeholders.

Five-level-Likert scale was used to identify the level of perception of stakeholders

towards the SDP. In the scale, 3 taken as neutral number means no opinion and the

mean value greater than 3 was considered as agree or strongly agree and less than 3

was considered as disagree and strongly disagree categories. Weighted mean score of

attitude was calculated to measure the overall perception of respondents on each open

ended questions (statement). The following formula was used to calculate the mean

score.

 (xi x ni)

WI=
 ni

Where, WI= Weighted mean index of attitude

Xi = Rank of perception

ni = Number of respondents that have perception ranked as Xi respectively

The analysis of perception of key informants was done in two ways. Firstly, analysis

was carried out in group basis where 31 participants divided into different interest

groups of CFUG and forest officials. Finally, all 31 participants’ overall view was

taken to calculate the overall perception of major stakeholders.
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CHAPTER IV

RESULTS AND DISCUSSION

This chapter presents the results and discussion obtained from the study. Results and

discussion are presented in three sections viz. SDP management procedure, forest

condition analysis and perception of CFUG and government forest officials towards

the SDP.

4.1 Management procedure of silviculture demonstration plot

SDP management procedures were studied on six steps as problem identification, plan

preparation, plan implementation, monitoring, evaluation and adjustment of findings

in management plan. The result is presented in six steps as follows.

4.1.1 Problem identification

Assessing the management problems and building a common understanding of the

problem are the basic elements in a resource management process. A proper problem

identification process can play an important role to reach to the root of problems and

possibly predict a reliable solution.

The problem identification process for SDP management was studied through

questionnaires (statements). Six key statements were presented to the participants in

order to present their in-depth views on the problem identification process.
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i. Key questions to be addressed

In a problem identification theme, a statement was presented to the participants- what

was the key question to be addressed while managing the forest stand (SDP)? It was

found from the discussions that the participants often thought of “increasing of forest

products” and “protection of settlement and agriculture land from landslide” as shown

in these quotes;

“Once we suffered a landslide which damaged our agricultural land and

threatened our settlements. This (landslide) was due to deforestation. On the

other hand, we needed fuel wood, fodder, timber for our livelihood but the forest

supply is so low and that it is insufficient for us. So, we were seeking a way to

increase the production from forest and to effectively protect our land and

village. We think SDP can help us to find an appropriate way to solve these

problems.” [A CFUG member]

“We have forest but we are facing shortage of forest products. Few backloads of

fuel wood is enough only for 2-3 months. Then rest of months, we have to depend

on other sources. Fuel wood is very important for us because we can not afford

gas or kerosene. We don’t have land for plantation either. Only protecting the

forest will not fulfil our needs. SDP could provide options for a better

management”. [A CFUG woman member]

“We need fuel wood but forest supply is insufficient. Similarly we need timber

but there are only few suitable trees left for timber. We hope that we will learn

from SDP how to increase the forest product.” [A CFUG member]

“CF is close to city and connected by good roads. City has a huge demand of

forest products. If we can produce enough forest products, we can earn good

money. The money would be helpful in developing the community and to

alleviate community poverty also. The key question of SDP management is to

find a way to increase the production of forest products”. [A government forest

official]
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“Learning forest management techniques which support conservation of

biodiversity, promotion of multiple forest products, and reduction of soil erosion

are the main questions of SDP management.” [A government forest official]

Thus, increasing forest products and maintaining the protection function of forests

were considered the key question to be addressed in SDP management.

ii. Broader participation in problem identification

It was learnt from group discussion that the participants were either not accustomed or

interested to discuss on forest management issues related to CF management practice.

So, broader participation of stakeholders was rarely experienced in CF management

practice. On the contrary, in the case of SDP practice, a two-day long workshop was

organised by CFUG with support of TISU where all the participants had discussions

and were well informed about the SDP program. Participants of group discussions

agreed on the usefulness of the workshop in understanding the identification of

problems and their solutions through participation of stakeholders which is reflected

from the following quotes.

“In regular CFUG committee meetings, I was asked to sign in minute. If I asked

about decisions what committee made, committee members were not curious to

answer. I was supposed to be ignorant about the forestry matter. On the

contrary, I was encouraged for more input on management problems and

solutions during the SDP establishment meeting”. [A CFUG woman participant]

“SDP establishment meeting was my first meeting where I got an opportunity to

express my views. All the management activities were finalized through

consensus because they were focused on users’ need and merit of activities to

forest”. [A CFUG Employee]
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Participants reported that several new issues which were hidden in community were

identified and discussed. It was the beginning of open discussion at identifying the

problems and their solutions for sustainable management of forest resources which

could be replicated in the management of the whole CF.

iii. System perspectives on the problems (Systems thinking and mental model)

Discussion reflected that participants were not only aware about the forest but also

were conscious about community, culture, protection of soil and water and

conservation of wildlife. Group discussion indicated that participants had serious

concerned with felling intensity in the forest stand because they looked the relation of

felling with erosion and landslides. They opposed to the idea of removing all the

mature trees from the forest stand because they related it with seed and bird habitats.

Similarly, removal of climbers to enhance the timber quality was not accepted

because participants understood that some climbers have good use value and linked it

with cultural values. The following quotes highlight how their thinking and mental

image affect the forest management approach.

“Felling more trees in forest increases the soil erosion that could result to

landslide because in the past I experienced the damage. So, I was worried when

the decision was made for felling. Now, SDP performance has shown the effect

of felling” [A CFUG member]

“I observed nests of birds in old trees. Felling of these trees can be harmful to

these birds. Birds brought seeds from other forests as faeces which are the

source of seedling in forest. Birds are indicator of good and bad weather or

seasons. Forest will not be pleasant place without birds.” [A CFUG Woman

participant]

It was observed in group discussion that all the participants possessed a clear picture

of their surroundings and community which influenced the overall forest management

activities or decisions. Participants were guided by the image in their minds towards a

framework of understanding and interpretation about the nature and community. This
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kind of ingrained image (mental model) organises and persuades CFUG in forest

management activities which were explicitly revealed among the participants. Before

the introduction of SDP, majority of participants understood forest management as

weeding, cleaning and felling of senile trees or collection of dead and fallen trees. But

now, their understanding towards forest management is found to be different.

Participants attribute the SDP for this change in their attitudes. According to group

discussion, participants’ understanding about forest management meant felling of

trees from all age groups and providing gaps to undergrowth which they observed in

SDP as shown in the following quotes;

“The management activities we used to practice could be the cause for the

current shortage of diverse products as the practice limited the forest

products. At present, if someone talks about management (forest), I

imagine of SDP”. [A CFUG member]

“Felling trees was a taboo for us, because it conveyed us the meaning of

deforestation. But after SDP, I understood that how different cutting intensities

affect on the forest structure and composition. SDP explained the community the

various options of forest management and left the choice of management to us.

[A CFUG woman participant]”

“I think SDP is a showcase where we can observe and determine the good and

bad management options. It shaped our thinking about management”. [A CFUG

committee member]

From the group discussion, it can be affirmed how a practical approach can be helpful

in bringing changes in community understanding on the management of forest and

community. Group concluded that SDP has an effective role to reorganise their

impression on the forest activities and their interpretation.
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iv. Defining the sensitivity of resource values

Participants were found to be aware of the rare plant species in the forest whether they

are valuable for the community or not. There were a few tree species which were not

valuable for community but they were strongly favoured for protection. However,

they could not justify the reason of retention of these species. The community was

found to be very sympathetic towards the rare species in the community which is

reflected in the following quotations;

“Our management (forest) practice was guided by a forest ranger. In spite of

our intention of retaining other species we were compelled to weed out all except

Sal (Shorea robusta), Chilaune (Schima wallichaii) like timber species. The

other species were termed as weed. Since, SDP practice we learnt that we could

grow all kind of trees and herbs together with timber species which is useful to

us and God” [A CFUG woman participant]

“We were advised to support only Sal trees, we pruned the trees, and cut all

climbers and undergrowth irrespective of their value, forest looked like a well

weeded garden. On the other hand, we had to visit national parks (which is the

nearest natural forest) and other less disturbed forest areas to collect plants or

fruit which were needed to perform puja (religious function) or to fulfil

medicinal needs. Now these species appeared in SDP.” [A CFUG employee]

“All the plants were created by God, so what we don’t use, God uses them. So

should not destroy the plants even they are not useful for us”. [A CFUG woman

participant]

CFUG participants were more serious towards promotion of more species than

government forest officials. Government forest officials were found aware towards

the biodiversity but they were reluctant to promote economically less valuable specie�
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v. Defining measurable management objectives

Most of the participants were found to be aware of multiple forest products and soil

erosion as well as to support the habitat of birds. Participants highlighted the

management objective (of SDP) as need based management i.e. production of forest

products as per their need and conservation of forest. That is reflected in following

quotations;

“We were not sure on the consequences of felling but emphasised on the

promotion of more species, protection of land from erosion, addressed our

needs.” [A CFUG member]

“This forest is like our children. We invested large capital (in forest) in the form

of blood and sweat. We do not like to cut trees but to fulfil our need we should do

so. So, cutting must be like that if we cut one tree, there should be 10 new trees.

Many kinds of trees mean many options for use”. [A CFUG woman participant]

“The objectives of SDP management are obvious and documented in the SDP

action plan. At least, maintaining the present forest condition, promotion of new

species or mixed crop and non timber forest products, increasing timber and fuel

wood production together with conservation of habitat and biodiversity, erosion

control are clearly documented objectives of which some are vague and some

are measurable”. [A government forest official]

Bring changes in forest composition and structure by introducing different thinning

intensities and promote the production of multiple products from SDP were

mentioned in action plan as major objectives of SDP. Thus, based on the quotes and

SDP action plan, it was found that CFUG formulated the management objectives but

vague.

vi. Identification of key indicators for each objective measurement

In group discussion, a question was asked –how do you measure whether your

objective has fulfilled or not? During the discussion, the term “more forest products

and dense forest” was quite often used by participants. In addition, promotion of plant
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species diversity, vigorous growth, dense regeneration and fertile soil were considered

as indicators of good forest which were added in the discussion as key terms. It is

seen in following quotations;

“Varieties of tree species, dense regeneration and fertile soil mean good forest”

[A CFUG member]

“Our main concern is producing forest products for our needs. No land slide

and many kinds of species”. [A CFUG member]

“Increase in tree species diversity and over all production of the SDP was

considered as indicators to measure the objectives”. [A government forest

official]

“It was considered impractical for setting specific indicators for measurement of

objectives in small scale management. In general, species diversity, quantity of

forest products and erosion status are taken as indicators of success and failure

of forest (SDP) management objective”. [A government forest official]

4.1.2 Plan preparation

Second step of SDP management process was plan preparation. Five guiding

statements were asked to the participants to explore plan preparation process of SDP.

Findings are presented and discussed in following sub headings.

i. Designing management options

Most of the participants, particularly from CFUG, were not familiar on the design of

management options. After brief explanation of the term ‘design management

options’, they recalled what they had discussed in SDP establishment workshop which

was set up by CFUG and TISC staff during the SDP establishment time. In group

discussion, participants agreed that they carried out some exercises to decide different

management options which were deployed in SDP. Management options were

designed to address the community needs and ecological requirements of forest.

During the management options formulation, participants were not believed in
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implementation of the options because management options were based on cutting of

trees in plots and focusing on the several products from the forest. From the

discussion it was learnt that participants have now realised the outcomes of

implemented options (management) which become a site for understanding the forest

management process. Quotes from group discussion highlighted their understanding

and realisation of SDP activities.

“In the beginning, I thought that we were doing some exercises and just like

game and I had doubt in implementation. But now I understand the importance

of different sub plots after their implementation” [A CFUG member]

“It gave us an opportunity to understand the way of managing forest because we

worked on different management options which we did not exercise before. Now,

different management options in different management plots (sub) increase our

understanding on management options” [A CFUG member]

ii. Designing monitoring protocol, data management, analysis and sharing of

silviculture demonstration plot findings

Since learning was considered as a principle objective of SDP, only the properly

designed monitoring plan could help to achieve it. CFUG participants were confused

on the word monitoring but they understood the process. Participants were asked to

repeatedly rephrase the words during the discussion. In the discussion, it was found

that CFUG participants had limited understanding on monitoring while participants

from committee understood monitoring and its process. The SDP management action

plan was often pointed out as a blueprint for monitoring process. According to the

plan, measurement of stand and interpretation of data have been carried out for five

years from its establishment. CFUG committee members were mainly involved in the

measurement of SDP and maintained the available SDP information for interpretation,

sharing and future use. CFUG committee is responsible for the collection of data with

the help of government forest officials and CFUG members. The plot measured in

November and December of the year when users have leisure from their agriculture
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work. In group discussion, the term ‘SDP measurement’ was used as a synonym for

SDP monitoring process which reflected from their quotes as shown below;

“Plot measurement is done each year; at that time we go to support the ranger

and committee members.” [A CFUG member]

“I don’t know the exact date but we go to forest to count the seedlings and

measure trees. Mainly committee members and ranger performed it actively, but

we just assist them” [A CFUG woman member]

From the discussion, it was also learnt that there was no any formal and clear

mechanism to disseminate SDP findings among users. However, CFUG monthly

meetings were a formal venue for discussion about the

4.1.3 Plan implementation

From group discussion, 35 participants from CFUG and government forest officials

were involved in implementation of the management plan. Participants agreed that

they learnt much about the plan during the implementation phase than in the

preparation. According to them, several gaps and difficulties were experienced while

implementing the prepared SDP management (action) plan which was corrected in the

field after rigorous discussion. The main disputes erupted when the felling was taking

place in a heavy thinning sub plot. One participant recalled the event- “when felling

of marked trees was in progress, other CFUG participants misunderstood the plan and

were shouting at CFUG committee members and government forestry officials for

rampant cutting. Due to this event, some committee members were very frustrated and

thought to leave the committee”. Participants mentioned that they did not experience

the consequences of felling of the forest. One participant stated that SDP outcomes

were useful to build up their confidence. One CFUG committee participant quotes as

“In the early days we felt guilty because of some treatments especially heavy thinning

which looked like the plot (sub) was leading towards deforestation. Later

developments in sub plots revealed our ignorance. Now, we affirmed that planned

felling would not be harmful to the forest”.
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4.1.4 Monitoring

Group discussion indicated that formal meaning of monitoring did not comply with

CFUG monitoring process. Participants were involved in sub plots measurement, field

observation and briefing of findings to the visitors from whom they got feedback on

SDP objectives. Forest measurement and observation of development in sub plot were

reflected as monitoring which is shown in the following quotes.

“We have long experience in our forest and we can detect any new happening in

forest. If we find any new information, we share with committee or other

experienced members of CFUG. It is our regular job. We measure our forest

once in a year to find the minute information”. [A CFUG employee]

“We are involved in forest measurement. We compare the thickness of tree

trunks, number of seedlings and try to differentiate among plots (sub). Seeing

new species and finding them valuable keep us happy” [A CFUG woman

participant]

4.1.5 Evaluation

This study could not find any document about the SDP evaluation process. Although,

CFUG has practiced evaluation process as the interpretation of collected data from

SDP and discussion on the changes in forest stands in informal way. CFUG

committee has carried out this function with the help of government forest officials.

From the discussion, it was found that, all participants were not familiar with the

formal terminology of “evaluation” except government forest officials. All agreed

with the process of evaluation of SDP outcomes. CFUG committee has initiated the

evaluation process with the help of interested members and local government

officials. The result obtained from the analysis is presented in CFUG monthly

meetings for discussion. Participants’ statements in group discussion substantiate the

evaluation process in CFUG;
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“Actually I did not understand what we were talking. Later I came to know that

we talked about growth rate of trees in SDP and regeneration of new species. We

debated on the usefulness of SDP outcomes”. [A CFUG women participant]

“Generally committee explained about the SDP and we support mostly

committee members’ understanding because they frequently talked with the

forest ranger and officer. We thought they must have good knowledge” [A

CFUG member]

“It is a new practice and we are still learning evaluation techniques. In my view

if we want to manage our forest effectively, sharing of information and making

consensus in the issues must be adopted as a culture among CFUG members”.

[A CFUG committee member]

From the group discussions, exact evaluation process of SDP could not be traced out

but CFUG has made the effort to identify useful practices of SDP.

4.1.6 Adjusting outcomes/ findings

In the group discussions, participants admitted that the CF management patterns have

been changing as the CFUG adopted the intensity of cutting from SDP. CFUG

management plan adjustment has not been taking place because the plan reviewed in

every ten years’ period and that time has not arrived. On the basis of group

discussion, CFUG preferred heavily thinned plots (sub plots 3 and 4) and replicated

them in CF management with ad hoc adjustments to the plan. The following

quotations validated the application of SDP findings in CF area.

“We preferred sub plot #3 treatment (moderately thinned sub plot) and last year

we carried out that treatment in our forest”. [A CFUG employee]

“No matter what has been mentioned in our plan (management) but we started

to apply the 3 and 4 sub plot treatment in our forest, which gives more forest
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products and promote the forest growth with abundance regeneration”. [A

CFUG committee member]

“Outcomes from sub plots 3 and 4 found encouraging till now. Although, CFUG

has to wait for five more years to review the whole management plan, assembly

has now made ad hoc arrangement for the application of sub plots 3 and 4

treatments in whole of the CF area. Accordingly, CFUG has increased the

thinning intensities in CF which replicated from SDP”. [A government forest

official]

From the group discussion, the study found that the SDP management procedures

were found similar to AM processes, which are discussed as follows.

Problem assessment is the 1st step of AM in which one or more facilitated workshops

organized to scope the management problem and synthesize the existing knowledge

about the system for exploring the potential outcomes of alternative management

actions (BC Forest service, 2006). In SDP management, a two days long workshop

was conducted to identify the real needs of users and forest management options

where different interest groups from the CFUG and government forest official

participated to identify forest management problems and design the management

options.

Management plan preparation and its implementation are the 2nd and 3rd steps of AM

which are designed to get feedback from the implemented actions and identify the

best management options from practice. The study showed that CFUG was prepared

the management action plan based on the discussion and implemented the plan to

observe the effect of action on forest stand.

Similarly, monitoring and evaluation are 4th and 5th steps of AM. In these steps,

effectiveness of management objectives and comparison of outcomes with the

formulated management options. In SDP management procedure, regular

measurement of sub plots and analysis of outcomes were carried out. CFUG

committee members interpreted the SDP outcomes with the help of government forest

officials and shared with CFUG general members in meetings and general assemblies.
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Adjustment management plan is the 6th step of AM where new understandings and

learning from the practice are adjusted in new plan. Study showed that the 3rd and 4th

sub plots outcomes of SDP were preferred by CFUG and applied in regular CF

management program.

AM process highlight the need of knowledge expert in planning phase and exploration

of local knowledge as important elements. Use of knowledge expert to explain the

relation of different components as community, wildlife, forestry, hydrology is

considered crucial to address the problems related with these components. But in SDP

management procedure, no knowledge experts were used to interpret the problems.

To some extent, local government forest officials’ participation in the SDP

management process and their facilitation role could fulfill the role of knowledge

expert. Similarly, local knowledge is considered as an important ingredient of AM.

Exploration and synthesizes of local knowledge could be more helpful to encourage

the local people to understand management purpose and find the appropriate

management approach. But this area was not explored. So, it is found a substantial

shortcoming in SDP management procedure.

Use of models (computer simulation) and (future) scenario for projection of potential

positive and negative outcomes from the implemented activities but CFUG has no

access to such sophisticated tools. Although, their mental model and thinking based

on their long experiences contribute much to assess the problems precisely. It is

because; firstly, CFUG is a group of local people who have a long as well as wide

range of experiences about their surroundings. For example, they have observed this

part of forest since its downfall to uplift - from bare land to well grown forest which

provides a broad picture to opine on management problems. Secondly, the problem

which is related to forest resource management is being faced by CFUG in the course

of their livelihood earning. Thirdly, CFUG has been implementing the program in

small area to generate the information on stand level. Thus, CFUG workshop for

identification of problems seemed close to AM process even though CFUG lacked

sophisticated tools and expertises from diverse field.
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These aforementioned shortcomings are mainly applicable for management of large

and complicated systems. Thus, So, SDP management procedures were found similar

with AM process in local level community forest management. Understanding of

forest and their community from experimentation of forest management options and

learning from the implemented SDP activities is the principle of AM which is

practiced in SDP management procedure too. So, it supports the AFM.

4.2 Silviculture demonstration plot forest condition analysis

4.2.1 General information of sub plots

Sub plot 1: Existing CFUG management practice is applied in this sub plot from

where nothing was extracted except dead and fallen trees. Removal of undergrowth

(weeding and cleaning) was carried out while establishing the sub plot. Structure,

composition, and stocking of the sub plot were inventoried which are presented and

discussed in following subheadings.

Stand stocking, structure, and composition

In this sub plot, 1200 trees6, 1200 saplings, and 24,400 undergrowths7 were recorded

in the present inventory whereas 700 trees, 1900 saplings and 47,680 undergrowths

were present in 2001. Data revealed (Fig. 4.1) that number of regenerations was found

to decrease significantly in comparison with the number at the establishment time. In

five year’s period, numbers of trees increased by 500 (71.43%) per ha. On the

contrary, numbers of saplings decreased from 1900 to 1200 per ha (36.84%). The

reason behind the diminishing number of saplings and regeneration in the sub plot can

be due to the densely growing overstory as it could cause poor light condition in

undergrowth forest because no trees were removed from this sub plot.

Regarding the stand structure, three layers were observed viz. overstory (trees),

midstory (saplings of tree species and shrubby species), and undergrowth (seedling of

6 According to the size, the forest is in pole stage (i.e. dbh= 10-29.9 cm) but for the convenient, the
term tree is used in description instead of pole.
7 Undergrowths were included the both tree seedlings and herbaceous plants.
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tree and herbaceous species).

Sal, dominant species in the

stand, formed overstory. On

the overstory, the number of

stems increased from 700 in

2001 to 1200 in 2006 and

become denser (Fig. 4.1).

Midstory is also composed of

Sal as a major constituent and

other shrub species but the

layer was not much apparent.

Mallotus, Caesarian, Randia

like shrub species were the major associated species with Sal in this layer. The

numbers of stems were found to be decreasing from 1900 to 1200. Undergrowth

vegetation was also formed with abundance of Sal seedlings as well as other small

shrub species like Clerodendron, Pavetta. In this layer, number of seedlings decreased

sharply with compare to the

number of seedlings at the

time of establishment.

Cleaning�and weeding in

undergrowth but no

treatment to overstory

could be the cause of

diminishing number of

undergrowth. The reason of

abundance of Sal seedlings

is that it can survive in the poor light condition but requires strong light for further

growth. This situation reflects the stand has been leading towards the monoculture of

Sal as the number of Sal found increased in all the layers (story).

Information showed in Fig. 4.2 indicated that the stand was composed of three species

during SDP establishment time but now one species has completely vanished. In
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Figure 4.1: Stand stocking and structure, sub plot 1
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2001, the stand was composed of 80.77 % Sal, 15.38 % Syzigium cumini and 3.85 %

Schima wallichaii but now the composition of the stand had changed to 76.43 % Sal

and 23.08 % Syzigium cumini. Schima wallichaii, a co-dominant species of this forest

type replaced completely because it needs overhead light for its growth but

domination of Sal could be the reason of disappearing. In both cases Sal was a

dominant species and other two were associates. Although, Syzigium cumini was

found well grown, Sal has been emerging as single dominant species in the stand.

Syzigium cumini prefers moist site with light shadow. It could be the reason of

increasing number of trees compare with Schima wallichaii.

Sub plot 2: In this sub plot, monoculture of Sal was practised. Sal is a slow growing

valuable timber species and major forest type of this area. During operation, all the

other associated tree species were removed except Sal. For this, only few trees were

removed from this sub plot. Thus, the name was given to the sub plot as “light

thinning plot”. The management objective of the sub plot was to observe the effect of

monoculture in stand. The data was collected on stand structure, composition, and

stocking, which are presented as follows.

Stand stocking, structure and

composition

During the establishment time

of SDP, the sub plot contained

600 trees (pole stage), 800

saplings, and 32,960

undergrowth but in recent

inventory (2006), number of

stems per ha. was found to be

900, 1600, and 35600 tree,

sapling, and undergrowth
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Figure 4.3: Stand stocking and structure, sub plot 2
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respectively. The data (Fig. 4.3) indicated that the numbers of trees increased from

600 to 900 (50%) whereas saplings decreased by 200 (11.11%). However, number of

undergrowths increased slightly.

Removal of tress created the space for other suppressed sapling which grown into

overstory which could be the reason of increased of number of trees.

In the structure, Sal is the

dominant species in the

overstory. Few shrub species

as Randia, Cornus, Thespesia

and majority of Sal sapling

formed the midstory.

Similarly, abundant

regeneration of Sal seedlings

with Clerodendron, Inula,

Asparagus, and Cissampelos

like herbaceous species formed undergrowth. The overstory occupied with Sal but

midstory and undergrowth mixture of different species along with climbers which

emerged after the operations.

Promotion of monoculture was the objective of the sub plot. Hence, all the other

species were removed during the time of sub plot establishment. Sal was the single

and dominant species in this sub plot (Fig. 4.4).

Sub plot 3: Moderate thinning operation was carried out in the sub plot during

establishment time. Some more trees were removed than that of lightly thinned plot

i.e. sub plot 2. The objective of this sub plot was to create an environment to promote

the growth of suppressed tree species and valuable herb species. The aim of practising

this management option was to gain information for management of forest for

multiple products by promoting mixed forest. For the study purpose data were

collected on stand stocking, structure and composition.

Figure 4.4: Stand composition, sub plot 2
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Stand stocking, structure and composition

During the establishment time, the sub plot contained per ha 900 trees, 1000 saplings

and 36800 undergrowths.

In the five year period,

number of trees increased

from 900 to 1200 (33%)

and similarly saplings from

1000 to 1200 (20%). But a

small number of increase

occurred in undergrowth.

The reason of change in

stand stocking could be the

effect of cutting. Larger

openings were made in this

sub plot which helped to improve the condition of light to the lower layer as well as

provided the growing space. On the other hand, felling of reasonable number of trees

from the stand reduced the competition among trees.

In the stand structure, three layers of tree, sapling, and undergrowth were found. In

the overstory, Sal was

dominant species when Schima

wallichaii, Syzigium cumini

and Terminalia belerica were

associated species. In midstory,

the layer was composed of a

mixture of Sal and Schima

wallichaii but again Sal was the

dominant species.

Undergrowth consists of very

high density of seedlings of tree species and forbs with ample regeneration of Sal.
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Other major associated species were Terminalia belerica, Syzigium cumini, Syzigium

cerasoides and Bauhinia malabarica. Asparagus like valuable and useful herbaceous

species also represented as undergrowth. This species were not observed in sub plot 1

and 2.

While carrying out thinning operation, priority for retention was given to other

species than Sal. User’s intention was to maintain the mixed stand. In 2001, Sal was

dominant species in composition which occupied about 76.47 % of total species;

Syzigium cumini occupied the 11.77 %, and Schima wallichaii and Terminalia

belerica each covered 5.88 %. After the implementation of SDP activities, the

composition changed where Sal 62.5, Syzigium cumini 8.33, Schima wallichaii 25.0

and Terminalia belerica 4.17 %. Large opening in overstory seemed more favourable

to Schima wallichaii which is the co-dominant species in that forest type. Syzigium

cumini preferred light shade and moist site but opening could make the site drier than

before. These conditions could be the reasons of declining Syzigium cumini.

Sub plot 4: As a treatment, heavy thinning operation was carried out in this sub plot

during the establishment time. Comparatively large gaps were created to enhance

regenerations and allow rapid diameter growth of existing trees. The objective of this

management options was to learn about how to grow large timber together with

multistory forest and other multiple forest products.

Stand stocking, structure and composition

In the time of establishment, the sub plot contained the number of 700 trees per ha,

600 sapling per ha and 21,760 undergrowth per ha. From the current inventory (2006),

it was recorded that the number of trees and sapling were slightly increased but

numbers of undergrowths increased by more than two folds. In five year’s period,

number of trees and saplings per ha. increased from 700 to 800 (14.29 %) and 600 to

800 (33.33 %) respectively. From the data (Fig. 4.7), overall stocking in the sub plot

was found to increase though the number of undergrowth increased tremendously.

Increasing overall stocking in the sub plot can be the large opening which created

suitable environment for the growth of lower layer vegetation. Tree layer formed
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overstory in the sub plot where Sal was dominant species and Schima wallichaii and

Syzigium cumini are associated species. Of total species in overstory, 75 % was Sal,

and Schima wallichaii and

Syzigium cumini occupied

12.5 % each. In midstory,

Sal was found single species

but the layer was not

apparent. Even Sal was found

major species in undergrowth

strata but associated with

Artocarpus lakoocha,

Syzigium cumini, and

Dillenia pentagyna (tree

species), Mallotus

philippinensis, and

Mussaenda macrophylla (shrub species), Asparagus racemosus, Inula cappa,

Spatholobus parvifeorus, Smilax ovalifolia (herbaceous and climber species) like

economically and ecologically valuable species.

In both measurements, Sal

found dominant species in

overstory. In 2001, Sal

composed of 81.25% of total

where Schima wallichaii and

Syzigium cumini shared the

12.5 % and 6.25 %

respectively. Current inventory

found that Sal alone occupied

87.5% where Schima wallichaii

and Syzigium cumini each

shared 6.25 % of total composition. Schima wallichaii and Syzigium cumini were

found as associated species though Sal increasingly dominated the stand. From the
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Fig. 4.8, the dominancy of Sal has increased on the contrary Syzigium cumini

decreased sharply where Schima wallichaii found constant.

From the result, it is revealed that formation of large gaps favoured Sal. By nature, Sal

can survive in the low light condition in seedling stage but it needs strong overhead

light for its promising growth. Thus, light condition was the factor for flourishing Sal

in the sub plot.

The stand composed of three major species but Sal was dominant species which

occupied 81.25 % in 2001 now increased to 87.5 % of total species composition. In

2001, Syzigium cumini and Schima wallichaii were 12.5 and 6.25 % in the

composition but now each composed of 6.25 %. In spite of large opening, the species

composition was found low. Literature (Stadtmüller, 1987) cited that in general young

stand had less diverse composition than that of matured stand.

4.2.2 Comparison among sub plots

Sub plot 1 contained the highest number of trees in overstory but surprisingly least

number of undergrowth were found in undergrowth layer. On the other hand, sub plot

4 contained the lowest number of stems in overstory but found the highest number of

plants in undergrowth layer. Stem density was found to be decreasing from no

treatment plot (i.e. sub plot 1) to heavy thinning plot (i.e. sub plot 4) but

exceptionally, sub plot 3 contained more stems than that of sub plot 2. The midstory,

sub plot 2 contained the largest number of stems while sub plots 1 and 2 had equal

number of stems i.e. 1200 and the heavily thinned plot contained 800 stems per ha.

Similarly, number of plants in undergrowth layer was found to remarkably increase

from sub plot 1 to 4. Leaving sub plot 4, overstory and midstory stem density in all

sub plots were found to be more or less equal. The study showed that (Fig. 4.9) the

fewer the number of stems in overstory and midstory contained the higher the number

of plants in undergrowth layer. The reason behind it could be the induced disturbance

in the forest stand.
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Comparison of stocking

Total stocking in sub plots is presented in two terms; one is volume in cubic meter

and the other is number of stem per ha, based on 2006 inventory. Among sub plots

(Fig. 4.9), largest quantity of volume was found in sub plot 4 which was 131.38 m3/

ha whereas the lowest quantity was found in sub plot 2 which was 50 m3/ha. Except

sub plot 2, the volume was found to increase from sub plot 1 to 4. On the contrary,

largest number of stems both trees and saplings, was found in sub plot 2 then the trend

was same as the number of stems decreased from sub plot 1 to 4 but the trend has no

exception in the number of undergrowth plants as those the numbers of plants

increasing from sub plot 1 to 4. The largest number of stems were removed from sub

plot 4 (638 in 2001 while establishing the SDP) and the same plot had the lowest

number of stem (800+800) and also it was the plot with the largest volume (Fig. 4.9).

Similarly, the second largest number of stems were removed from sub plot 3

contained second lowest number of stem per ha but the sub plot also ranked second in

terms of volume. This trend was not applicable in sub plot 2 where monoculture was

practised. Study showed that monoculture crop has low productivity than that of the

others. Study showed that the felling in the forest stand had no negative impact on

existing forest.
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Figure 4.9: Comparison of stand stocking in sub plots
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Comparison of composition

Tree and saplings were taken into account to study the stand composition. Sal is the

dominant species in the forest stand. Among sub plots, larger mixture of species was

found in sub plot 3 where Sal alone occupied 62.5% of total composition and Schima

wallichaii, Syzigium cumini, and Terminalia belerica were found 25 %, 8.33 % and

4.17 % respectively. Sub plot 1 had only two species viz. Sal and Syzigium cumini

which shared 83.33 and 16.77 % respectively. Sub plot 4 had second largest mixture

of species in which 87.5 % composed of Sal where Schima wallichaii and Syzigium

cumini each represented 6.25 %. In sub plot 2, Sal was found as single species since

there has been monoculture

of Sal practiced. Data

revealed that felling in the

stand can enhance the higher

mixture of species.

Comparison of mean

diameter among sub plots

Average diameter of the

stand was calculated for tree and sapling. Sub plot 1 had the lowest average diameter
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in tree and the largest average diameter was found in sub plot 4 (Fig. 4.11). The trend

of diameter increment was increased from sub plot 1 to sub plot 4 where no treatment

(sub plot 1) to heavy thinning (sub plot 4) was done. In case of sapling, the least

average diameter was found in sub plot 2 and the largest in sub plot 4. The result can

be attributed to the removal of more trees provided the enough space for growth too.

Total number of species and useful species in plots

Total of 36 species were

recorded in the study, 5 of

which were represented tree

groups, 13 in the shrub group,

14 in the ground flora group

(undergrowth) and 4 in the

climber group. Among the sub

plots, the largest number of

plant species was found in sub

plot 3 which was 24 species.

The least number of species was in sub plot 1 at 14 species. The species diversity

increased with increased number of tree removal but exceptionally there were less

number of species in sub plot 4 than 3. Among the available species in sub plots,

CFUG were asked to categorise them, based on their uses. Among the 36 species, 18

species were identified as useful species to community for various uses. Among them,

Sal and Smilax was common species which present in all sub plots (Appendix 5).

Similarly Respondents ranked the largest number of useful species in sub plot 4 and

the least number in sub plots 1 where 13 and 4 species were recorded respectively

(Fig. 4.12). Result indicated that the number of useful species increased with the

increasing gaps i.e. from no treatment sub plot 1 to moderately thinned sub plot 3 and

4. But to what extent the trend can work was not determined in the study. Certainly,

unusually large opening can be a better site for strong light demander invasive species

which can colonize the area and resulted in decline of useful species.

Figure 4.12: Number of total and useful species
in sub plots

1 2 3 4
0

5

10

15

20

25

Total number of species in sub plot
Number of useful species in sub plot



Rajendra M.S. Bhandari Results and Discussion / 82

4.2.3 Diversity index and equitability

From the result, diversity and evenness of sub plot 3 were found slightly higher than

other plots; where 24 species were recorded of which Shannon index and Evenness

was 1.0017 and 0.7258 respectively (Table 4.1). Even sub plot 2 has more number of

species than that of sub plot 1 but this sub plot was observed to be least diverse where

Shannon index and Evenness were 0.6936 and 0.5760 respectively. The reason is that

in the sub plot over 59% individual belongs to one species i.e. Sal, most common

species in the stand but it makes up only 36% in sub plot 3 (Appendices 2g, plots 2

Table 4 1: Diversity index and equitability

Plot No. No. of Species ( S) Log ( S) H' Equitability = H'/log (S)

1 14 1.15 0.7305 0.6374

2 16 1.20 0.6936 0.5760

3 24 1.38 1.0017 0.7258

4 20 1.30 0.8871 0.6818

and 3). So, the result indicated that the different level of felling had different level of

species diversity in the sub plot. If the goal is to increase the species diversity in SDP,

it needs understanding of how species diversity is impacted by different management

strategies because diversity index provides more information than simply the number

of species present.

4.2.4 Soil erosion

Observation of SDP area and discussion with respondents were done to assess the soil

conservation status before and after the implementation of SDP activities. There was

no any indication of land slides or eroded area in and around SDP. Creek and gullies

had no any symptom of erosion. On the contrary, old eroded spots, ditches were found

recovered in SDP. The upper layer of all sub plots was found more humus than

outside the SDP.

In this section, stand structure, stocking, composition, number of species and their

usefulness to community, soil erosion status in SDP, biodiversity index and
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equitability were assessed to study the forest condition in SDP. The study made the

comparisons among the aforementioned variables with response to the thinning

intensities in sub plots. The study found that the thinning intensities have significant

effect on stands composition, structure, stocking and species diversity but the study

experienced the less effective on diameter increment (Fig. 4.11). Among the sub

plots, sub plot 1 has high number of stems in overstory and growing densely but low

volume, less diverse and less number of undergrowth were recorded. Hence, past

management where weeding and cleaning were carried out was not found beneficial

to both forest and community.

4.3 Stakeholders’ perception towards silviculture demonstration plot

Total 31 respondents were interviewed with open ended statements to rate the

perception on different aspects of SDP. All respondents represented different interest

groups of CFUG Committee members, CFUG women members, CFUG general

members, CFUG employee, and Government forest official. Likert scale with five

categories, “Strongly Agree” (SA), “Agree” (A), “No Opinion” (NA), “Disagree” (D)

and “Strongly Disagree” (SD), was used to assess the respondents’ perception on each

statement. The questionnaires (statement) were designed on four different aspects of

SDP as i) Learning aspect ii) Community aspect iii) Silviculture practice and iv)

Forest management. Results of assessed perception of different interest groups are

presented in following sub-headings. Mean value and standard deviation are used to

describe the respondents’ perception on statement.

4.3.1 Stakeholders’ perception towards learning aspect

To know the respondents’ perception on learning aspect of SDP, six open ended

statements were asked to five different interest groups. At the end of each aspect,

overall calculation of weighted mean value and percentage of respondents for each

statement is worked out to identify the general perception of respondents on

statements.
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SDP as the learning site

SDP has been identified as a learning site from where users and other stakeholders

can gain knowledge and skill of scientific forest management. Hence, this study was

sought to know the perception of respondents on SDP as the learning site. Based on

results depicted on Table

4.2, all the respondents

were found close to

strongly agree category. It

indicated that all

respondents perceived the

SDP is developing as the

learning site to forest

resource managers.

CFUG committee

members were found

highly enthusiastic in SDP concept. It is learnt from the discourse that it was

conceptualised by CFUG committee with the assistance of government forest

official. Hence, they considered SDP as laboratory for learning. They further briefed

that regular observation of performed activities in SDP was identified as learning

process which was more effective than that of trainings and workshops.

Changing in forest regeneration pattern within SDP was perceived as good learning to

the CFUG women members. Regeneration of valuable fodder tree species within sub

plot has become a cause of positive feeling towards SDP. Women members explained

that regeneration of valuable fodder tree species and herbs without plantation was

their real learning from SDP. It has given them new outlook. On the contrary, CFUG

members rated the statement close to ‘no opinion’ category which indicated that they

neither had positive attitude nor negative on SDP activities. CFUG general members

learn about SDP in meetings and assemblies but they were not much familiar with

SDP activities and outcomes.

Table 4.2: SDP as lerning site
SDP is developing as a learning site for forest

resource managers

Respondents N Weighted
mean

Std.
dev.

FUG* committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.83
4.67
3.43
4.00
4.67

0.37
0.75
0.90
0.00
0.67

5 = SA , 4 = A , 3 = NO , 2 = D ,1 = SD

*Instead of CFUG, FUG is used in all tables but convey the
same meaning.
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SDP as the experimentation site for forest management options

Experimentation is an effective way of learning. Conducting the experiment is way of

confirming the assumptions /options. Hence, SDP has been considered as a useful site

for the experimentation of forest management options. So, respondents were asked to

rate on statement - how do they

categorise their perception

towards SDP as a site for

experimentation of forest

management options? All

respondents were found not

much positive on the statement

except respondents who are

government forest officials. It

indicated that they hardly

considered the SDP as an experimentation site of management options. Although, an

important objective of SDP was to test different forest management options to feed

information on concerned management practices, the majority of interest groups

responded in “no opinion” category. On the contrary, government forest officials had

strong motivation on SDP as an experimentation site for different management

options. The reason for the dislike of statement was the illusion of the word

‘experimentation of management options’. According to the term experimentation,

respondents made anxious because they understood it as a continuous changing of

management approaches which could be the cause of forest degradation. One

respondent from CFUG committee reported that it was difficult to convince other

general members on the testing of different management options. It had given the

wrong message to general members as there have been conducted some experiments

instead of scientific forest management. But government forest official argued that

without experimentation, it would be difficult to identify the suitable management

options for particular site and CFUG. Another government forest official explained to

clarify the CFUG perception towards SDP as what they had been practicing was an

experimentation but their understanding on the statement was found deviating. CFUG

Table 4.3: SDP as experimentation site
SDP is a useful site for experimentation of forest

management options

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.33
3.29
3.29
3.00
4.33

0.47
0.88
0.45
0.00
0.67

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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committee could not clarify exactly the meaning of experimentation of options.

Respondents from CFUG groups were not clear about the statement. Majority of

respondents from CFUG understood the term ‘experimentation’ as a continuous

changing the management options for study purpose which could not be useful them

and their forest. They thought that it was against the scientific management of forest.

In reality, it was their misunderstanding; it was the real process of learning by doing.

SDP and complex forest ecosystem

Understanding of complex forest ecosystem is one requirement for better management

of forest resources. Forest ecosystem reacts with disturbances (fire or diseases or

cutting) mostly in non-linear way.

Hence, respondents were asked a

statement to rate their perception

on the role of SDP to understand

complex forest ecosystem. Results

depicted from Table 4.4 shows

that respondents did not believe

the statement. The results

suggested that government forest

officials were not optimistic in

understanding of forest ecosystem through SDP. One respondent from forest officials

group stated that SDP with such a small area would not provide any ecosystem level

information. He suggested that only ecosystem level management demonstration can

provide opportunities to learn about complexities of ecosystem. Respondents from

CFUG groups reported that they were not confident on their present capacity to

handle such larger and complex issues. The SDP established in a small part of the CF

and management options were designed to see the effect of cutting on stand. Hence,

the respondents were not believed the understanding of complexities from SDP.

Table 4.4: SDP for complex ecosystem
understanding

SDP provides opportunity to understand
complex forest ecosystem

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.50
3.43
3.14
3.00
2.56

0.76
0.90
0.35
0.00
0.68

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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SDP and understanding of social problems related to resource management

Community has been facing a number of social problems concerning the forest

resource management but effort has not been made to probe and understand such

problems systematically. Several

existing problems could not be

illustrated simply. Thus, it was

assumed that SDP could

contribute to address such

existing or prevailing problems.

So, respondents were asked to

rate their perception towards the

statement as to what extent do

they agree on SDP helping to

probe and understand the social

problems related to the resource management. Results depicted in Table 4.5 indicated

that all respondents “agree” but CFUG employees were found “strongly agree”

category. The result showed that CFUG employees and government forest officials

agreed that the SDP could assist to probe and understand social problems related to

forest management. But general members were not much positive towards the

statement. Respondents identified free grazing, unregulated collection of forest

products, use of fire, unfair distribution of benefits, conflicting interests etc. as social

problems in forest management. A respondent from CFUG employee illustrated a

problem as goat farming has been adopted as an income generation activity among

poor households within CFUG but the other who have not owned goats accused goat

owners for deterioration of forest regeneration and damage of sapling growth which

has not been accepted by goat owners. After SDP performance, goat owners realised

that goats were responsible for the deterioration of forest regeneration and damage to

tree growth. It could be illustrated with the help of SDP because strong restriction

imposed on grazing and uncontrolled collection of forest products. Thus, users could

compare forest regeneration status and vigour in SDP with outside forest area of CF

that helps to acknowledge others. Similarly, reappearance of economically valuable

Table 4.5: SDP for understanding social problems
related to resource management

SDP has become a program to probe and
understand social problems related to resource

management

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.83
3.86
3.43
4.5
4.00

0.37
0.64
0.73
0.50
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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species within SDP assists to explain the effect of regulated harvesting of forest

products.

SDP and understanding of forest stand dynamic

It is indispensable to understand the forest stand dynamics for the implementation of

forest management activities properly and precisely. Forests are complex living

community. When forest

communities encountered with

disturbance, changes occurred in

forest composition, structure,

stocking and even species

diversity. It is assumed that SDP

could provide an exposure on

forest stand dynamics. Hence, a

statement was asked to the

respondents to know their

perception on the role of SDP in understanding forest stand dynamics. From the result

tabulated in Table 4.6, respondents from CFUG groups’ perception were found just

positive on the statement but not enthusiastic but government forest officials were

found keen on the use of SDP for understanding forest stand dynamic. Among groups,

CFUG committee revealed more positive with the statement than others. A respondent

from CFUG committee accepted that different picture of composition and structure

can be observed according to treatments which convey the message of changes but

could not explain the cause and effect plainly. However, most of respondents from

government forest official group could explain the relationship between the degree of

disturbance and subsequent responses of stand. One women member who often visits

SDP site as part of her day to day activities keenly observed the growth pattern. She

describes her experiences as:

“Sal (Shorea robusta) seedlings in more open area cannot grow vigorously.

It is covered by Banmara (Eupatorium sp.) but the seedlings from the same

species were growing vigorously even in the less open area. I felt some shade

Table 4. 6: SDP and forest dynamic understanding

SDP helps to understand forest stand dynamic

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.83
3.57
3.29
3.00
4.22

0.69
0.70
0.70
0.00
0.92

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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do better for seedlings. I heard the storey of Kurilo (Asparagus racemous)

but I had not seen that species in the whole forest before. But now it is

common in the SDP, especially in sub plot no. 3, (moderately thinned plot)”.

Even though the respondents from CFUG groups were rated the low weighted mean

value, their expression showed positive perception towards SDP.

SDP and philosophy of learning by doing

Apparent image on complex issues can gain from practice. Only the book information

can not be a complete blueprint for the management of forest like complex ecosystem.

SDP can provide basic but

practical knowledge and

information for genuine forest

management. Hence, SDP is based

on the philosophy of learning by

doing concept. So, respondents

were asked for the collection of

perception on this statement. The

weighted mean value is tabulated

in Table 4.7. All the respondents

perceived that the SDP supports the philosophy of learning by doing. Respondents

from CFUG committee were found “strongly agree” on the statement whereas CFUG

general members were found less keen on the statement though it seems positive.

CFUG committee members stated that information generation and problem solving

techniques from the SDP based on the practical approach that rendered quick and

observable feedback. Majority of respondents acknowledged that the implementation

of SDP management plan have provided room for learning in both areas of

community and forestry. Documentation of findings, site observations and open

discussion on findings provided opportunity for real learning from SDP. Majority of

respondents reported that implementation of forest management options could make

realisation of theory and principle of forest management. Government forest officials

reported that SDP provided the first hand information on the stand level forest

Table 4.7: SDP and philosophy of lerning by doing

SDP support the philosophy of learning by doing

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.83
4.00
3.57
4.00
4.44

0.37
1.07
0.49
0.00
0.96

5 = SA , 4 = A , 3 = NO , 2 = D & 1 = SD
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management which is specific for that particular forest type and even other similar

forest too and management process can be an example for other CF. Apart from

CFUG general members, all the other respondents were highly persuasive on the

philosophy of learning by doing.

Overall perception towards learning aspect

To identify the general perception of respondents towards the learning aspect of SDP,

an overall analysis was carried out which is shown in Fig. 4.13 and 4.14.

Majority of respondents agreed on all the statements except two namely; SDP as

useful means for testing forest management options and SDP provide ample

opportunity to understand complex forest ecosystem. Although, 58.06% respondents

expressed the neutral point of view on SDP as a site for testing of forest management

assumption, its overall weighted mean value (3.58) indicated the respondents had

somewhat positive perception on the statement. However, some respondents

illustrated and advocated in favour of testing of forest management options in SDP.

Although the respondents from CFUG were preferred the SDP activities, their

understanding about the word ‘experimentation’ lead to perceive it differently. It is

clear that the removal of trees in different intensities in different sub plots indicates

the experimentation of management options.
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Figure 4.13: Overall perception on learning aspect, respondents in percentage



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 91

Similarly 51.61% respondents had not given their clear response on the SDP provides

the opportunity to understand the complex ecosystem. Although, the percentage

showed a majority of respondents towards the neutral category, its overall weighted

mean (3.1) synchronized with the percentage respondents (Fig. 4.14). Hence, it is

obvious that respondents viewed the SDP does not provide the opportunity to

understand complex ecosystem.

In brief, few respondents “disagree” (largest one is 19.35%) and no one rated on

“strongly disagree”. Thus, the overall respondent’s perception towards the SDP as

learning site was considered as positive (Appendix 6A).

4.3.2 Stakeholders perception towards community aspect

Community’s needs, conflicts and other attributes influenced on CF management. A

balance situation of users’ need and forest supply condition has been considered as

indicator of better forest management practice but it has rarely observed in

community forest management. Hence, it is assumed that the SDP can contribute

significantly to address community issues. For this, six statements were asked to

respondents to rate their perception which are presented and discussed in following

sections.
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SDP and harmonisation between users’ needs and forest supply condition

While preparing the community forest management plan, the productivity of forest

has rarely been assessed properly.

Due to the reason, it is difficult to

estimate the amount of products

that can be harvested from the

forest. On the other hand, user’s

demands are collected from their

present consumption rate. This

disparity caused imbalance

between demand and supply

situation. In this circumstance,

SDP can play constructive role to

harmonise between demand of products and supply capacity of forest without

deteriorating its condition. So, a statement was asked to respondents to collect their

perception regarding the harmonisation of community needs and forest conditions.

Weighted mean value depicted in Table 4.8 indicated that CFUG committee members

and government forest officials had positive perception towards the role of SDP to

harmonise between the community needs and forest supply condition whereas CFUG

employees had no opinion on the statement. Respondents from government forest

official group agreed on the SDP information can be helpful to bridge the demand and

supply situation. Lacking of such effort, majority of CF is facing the problem of

overstocked or understocked condition. They further added that the SDP gave the

picture of production capacity of forest and users needs. Only the management can

bridge it. Thus, ignoring the user’s need and forest supply potentials can be a cause of

deterioration of forest community forest condition. The majority of respondents

perceived the role of SDP for harmonizing the community needs and forest condition

positively.

Table 4. 8: SDP for harmonizing the community
needs and forest condition
SDP helps to harmonize between the community

needs and bio- physical condition

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.00
3.86
3.14
3.00
4.00

0.00
0.99
0.64
0.00
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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SDP and encouragement to CFUG in forest management

In two decades long development of community forestry, more concentration has

been given to social part in than forest resource management (Donovan 2001). It has

widely been accepted that CF users have little knowledge about scientific

management. Thus, it is

assumed that SDP can have

positive role to encourage

CFUG in active forest

management. Hence, this study

sought to identify the

respondents’ perception on the

statement. Result presented in

Table 4.9, showed that the

majority of respondents had very

positive perception on the

statement. It means respondents were highly optimistic on SDP findings which

encourage them to active forest management. Among respondents, CFUG employees

and committee members were highly motivated on the statement. In the discourse,

they admitted that vegetation composition, growth rate, reappearance of valuable

herbs species and increased species diversity were positive element of SDP which

encouraged the active forest management. Similarly CFUG employee illustrated SDP

as a mirror of the action where anybody could compare what were the actions and

what were the results. From the discussion it was revealed that SDP findings had

strong influence on CFUG for forest management. But the members from women

group reasoned it differently. According to them, SDP provided frequent interactions

between foresters and visitors from other CFUGs and organisations, which helped to

be clear in confounding issues and strengthening their knowledge and skill.

SDP findings and learning to other CFUGs

Other CFUGs can also be benefited from the SDP information in short duration with

minimum cost. Hence, respondents were asked to rate their perception on the

Table 4.9: SDP and encouragement to FUG for
forest management
SDP findings encourage to FUG to participate in

forest management activities

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.33
4.00
3.57
5.00
4.22

1.11
1.07
0.49
0.00
0.92

5 = SA , 4 = A , 3 = NO , 2 = D ,1 = SD
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statement. From the Table 4.10, all respondents were found highly positive on the

statement. CFUG employees, committee members and government forest officials

were very much optimistic on

transferring of knowledge and skill

through site visits and sharing of

learning in trainings and meetings.

The office record showed that a

number of outside CFUGs and other

forest officials visited the SDP site

along the year. The purpose of each

visit was to learn about SDP process

as well as its outcomes. CFUG

employees who mostly handle the SDP visit activities stated that both visitors (outside

CFUGs and others) and CFUG could be benefited from interaction because visitors

made comments on weaknesses and strengths of the SDP practice.

SDP and resource utilization

Users’ utilisation pattern of forest products varied with household’s economy, cultural

background, family size, location of his/her residence and profession. But CFUG

management practice is limited

with few products from the

single or few species which

could not meet the specific needs

of users. As a result, CFUG has

been facing problems concerning

resource utilization. In the study,

respondents were asked whether

the SDP helps to address

problems in community

regarding forest resource utilisation. All the respondents responded positively.

According to the results (Table 4.11), CFUG employees and women members were

Table 4.11: SDP and resource utilization
SDP helps to address problems in community

concerning resource utilization

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.50
3.86
3.29
4.5
3.33

0.50
0.83
0.70
0.50
1.15

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD

Table 4.10: SDP learning for nearby CFUGs
SDP findings of particular CFUG are useful

learning to other nearby CFUGs in minimum cost

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.33
4.00
3.86
5.00
4.33

1.11
0.93
0.83
0.00
0.67

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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found more positive towards the statement whereas other perceived the statement

slightly positive. In the discourse, majority of CFUG respondents agreed that the

existing management practice based on few products (fuel wood and timber) from few

species (Shorea robusta and Schima wallichaii) which could not fulfil users’ needs.

According to CFUG employees, SDP information indicated that the increasing

number of products (from fodder, medicinal herb to fuel wood and timber) can be

produced from the same forest. Thus, respondents were found optimistic with SDP

which can demonstrate how to produce the multiple products from forest.

SDP and forest product need of different interest groups

In general forest management approach, real needs of the different interest groups

within CFUG mostly are ignored.

In community, different interest

groups have different needs and

addressing them is being a main

objective of forest management.

Thus, respondents were asked to

know their perception on the role

of SDP for identification and

negotiation of needs of different

interest groups within the CFUG.

Respondents were not much

positive towards this statement.

From the result (Table 4.12), weighted mean value indicated that almost all

respondents have not agreed to the statement. Hence, SDP has little role on the

identification and negotiation of need for different interest groups. A respondent from

CFUG general member accused the committee for not carrying out the detail

assessment of the need of various interest groups. The member cited an example of a

group that has been giving up the traditional occupation of manufacturing or repairing

of household’s utensil due to the lack of charcoal. This kind of specific need of

interest groups was rarely discussed in meetings or gatherings. Instead, need

Table 4.12: SDP for negotiation on forest product
needs
SDP provides a forum for identification and

negotiation of need for different interest
groups within the community

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

3.33
3.71
3.43
3.5
3.67

1.26
0.88
0.73
0.50
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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assessment has been considered as destructive activities. Respondent further added

that if some one raised the issue, committee members had evasive answers. However,

CFUG committee members had different experiences as users were always keen

towards the demand of forest products but ignored the production capacity of forest

and its ecological requirement. They added that therefore demand assessment issue

has given less priority in meeting. Similarly, CFUG women members accused the

CFUG committee (executive) members for not considering other products as fodder,

fuel wood except timber. In spite of many differences, all were slightly agreed on the

initiation of SDP has given a small room for discussion on interest group needs.

SDP as prestigious matter

Owning SDP means initiation of scientific forest management and it can be developed

as focal CFUG in the region. Therefore, respondents were asked to rate the statement

on owning SDP is a

prestigious matter for CFUG.

Results are depicted in Table

4.13, which indicated that all

CFUG respondents agreed to

the statement but government

forest officials were not much

optimistic on the statement.

CFUG committee

respondents have same voice

on the statement because they

are emerging as a leader among CFUGs in the region. According to them, SDP has

made familiar with other CFUGs and promoted the relation with forestry offices.

CFUG employees expressed their happiness for receiving the prize as the CFUG

recognized the best one in the area. SDP was major contributor for the prize. These

were the factors contributing the highly positive perception of respondents to the

statement.

Table 4.13: Owning the SDP as a prestigious matter
Owning the SDP is a prestigious matter for

CFUG

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.5
4.57
3.57
5.00
3.33

1.12
0.49
1.05
0.00
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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Overall perception towards community aspect

Overall respondent’s perception towards community aspect was depicted in Fig. 4.15.

More than 50% respondents were on strongly agree and agree category which

indicated the respondents perceived that the SDP had positive influence to solve

community issues related to community forest management in several ways.

Result from Fig. 4.15, 41.9% respondents strongly agreed on the statements as SDP

findings were encouraging CFUG in forest management and SDP as prestigious

matter which followed by 35.48% and 32.26% agree category respectively. It

indicated that the SDP was considered as a prestigious matter for majority of

respondents. Similarly, SDP findings were found encouraging to CFUG for active
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forest management. Both statements have greater than 4.0 weighted mean value (Fig.

4.16). The majority of respondents (38.71% strongly agree and 35.48% agree)

perceived the SDP learning could be useful to other CFUGs. It means SDP is not only

useful for the owning CFUG but also useful to other CFUG to gain forest

management information at the minimum time and cost. Although 3.2% respondents

rate the strongly disagree on the statement “SDP provides the forum for negotiation of

demands of different interest groups within the community”, the overall weighted

mean of all statements found close to agree category. Among the statements, role of

SDP to address the resource utilization problems of community was poorly perceived.

However, the overall perception depicted in Fig. 4.16 indicated that the respondents

perceived SDP as an important activity to minimize or solved to the community’s

issues on forest resource management (Appendix 6B).

4.3.3 Stakeholders’ perceptions towards silviculture practice aspect

Silviculture aspect is a mostly forgotten area in community forestry but is

indispensable area which substantially contributes to maximize desired benefits from

forest. The objective of establishment of SDP was to generate the information in

silviculture area and empower the CFUG in silviculture management methods. To

collect the respondents’ perception on silviculture, four statements which are related

to silviculture were asked to rate on five-category-Likert scale. The result and

discussion are presented on following sub-headings.

SDP for the development of silviculture tools and techniques

Development of site specific silviculture tools and techniques for sustainable

management of forest was found as an intangible goal in SDP management plan.

Concerning this issue, a statement was asked to respondents to assess how they

perceived the role of SDP for the development of silviculture tools and techniques.

Although, all the respondents had positive perception towards the statement, CFUG

committee members, employees and government forest officials were very confident

on the role of SDP in developing silviculture tools and techniques. A respondent from
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CFUG committee admitted that silviculture methods were being practiced such as

weeding and cleaning which were

not appropriate for ecologically

sound forest management practice.

Respondents from women members

experienced that more than 80%

harvested pole stage-trees were

found having heart rot and

concluded that these secondary

growth (coppice originated) trees

cannot retain for high forest (timber

production forest). For this, CFUG

has prioritized seed origin seedlings instead of coppice seedlings. CFUG employees

experienced the effect of opening on tree growth. In the discourse, they briefed that

height growth was found remarkable in less opening sub plot whereas promising

diameter growth was observed in large opening plot. All respondents were found to

agree on the role of SDP for developing silviculture tools and techniques (Table 4.14).

SDP and demonstration of visual effect

Well treated SDP can

demonstrate visual effects of

deployed treatments which can

be experienced through simple

observation. It might have strong

influence on users so that they

can differentiate from

observation between good and

bad practices in SDP. Hence, the

study sought to collect the

respondents’ perception on the

statement. The result depicted in Table 4.15 indicated that almost all respondents had

Table 4.15: SDP’s demonstration of visual effect of
given treatments

SDP demonstrates the visual effect of given
treatments which makes users easily understand

the result of management

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.17
3.71
3.43
5.00
4.00

0.37
1.03
0.49
0.00
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD

Table 4.14: SDP for development of silviculture
tools and techniques

SDP is an important site to develop and test
silviculture tools and techniques

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.67
3.43
3.29
4.5
4.22

0.75
1.18
0.45
0.50
0.92

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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perceived the statement positively. It means that respondents were found enthusiastic

towards the demonstration of visual effect of deployed treatments. CFUG committee

members, employees and government forest officials were very positive on the

statement whereas women and general members of CFUG were not much positive.

From the discourse it was found that at the first glance, sub plot one looked better

where local management method practiced, because it looked dense and well stocked

but in reality it was not. Sub plot one is poor in terms of stocking, structure and

species diversity in compare with other sub plots. It was the reason that the general

members were not opined the statement positively. Government forest officials stated

that if the SDP information are well documented and properly analysed, it can be

developed as management tool of academic value.

SDP and cutting effects on the forest stand

Removing trees from forest has been perceived as a form of deforestation to majority

of CFUGs but removal of trees from the forest in planned way is a part of forest

management. Thus, CFUG

hesitated to take the decision

of removal of trees from

forest where government

forest officials accused

CFUG’s that attitude had

been considered as a hurdle

in forest management. Hence,

an objective of SDP was to

usher the way to CFUG

towards active forest

management. To assess the respondents’ perception, a statement was asked on the role

of SDP for understanding the cutting effects in forest stand. The result in Table 4.16

showed the respondents were agreed on the statement. That means respondents have

positive attitude towards SDP for understanding the cutting effects in forest stand. But

CFUG general members were not much positive with statements. They argued that

Table 4.16: SDP and understanding of cutting effect on
forest stand
SDP information helps to understand cutting

effects on forest stand

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.67
4.14
3.14
4.50
4.00

0.47
1.12
0.64
0.50
0.94

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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the positive outcomes in SDP were due to effective protection mechanism which is

not possible in whole forest. They concluded that the understanding of SDP outcomes

and its application in the whole forest can be damaging. Other respondents including

government forest officials admitted that comparison of present stocking, extracted

products, species diversity and regeneration factors help understand the effect of

cutting in forest. Beside general members, all responses were found exceptionally

agreeing to the statement.

SDP and past and present practice of silviculture method

Changes in the attitudes of

stakeholders were a crucial part

in forest management

especially in CFUGs. It was

assumed that SDP could

provide enough exposure to

changes in the attitudes of

CFUG in forest management

practice. Hence, a statement

was asked to respondents to

collect their perception whether

SDP helps to differentiate between the past and present practice of silviculture

method. From the result (Table 17), CFUG employees and committee members

found highly agreed on the statement which indicated that they could differentiate

their practice in the past and present. Both groups disclosed that past practices such

as weeding, cleaning and thinning operations were performed mainly in favour of

major tree species but now they prioritized the mixed species which could increase

the productivity. They added that removal of suppressed and undergrowth species was

the focus of thinning in the past but now even the dominant trees have been removed

to provide space to grow for suppressed ones. Government forest officials argued that

in the past CFUG were not aware of biodiversity and mixed forest. They were always

in favour of timber and practiced monoculture. Herbs that are economically valuable

Table 4.17: SDP and past and present practice of
silviculture method

Now we can differentiate between past and
present practice of silviculture methods

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.83
4.29
3.71
5.00
4.11

0.37
0.70
0.70
0.00
0.99

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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can be harvested without damaging the forest and forest land was ignored from

management practice. But from SDP, respondents perceived the past practice was

harmful to both forest and users because users were getting fewer products whereas

forest was leading towards monoculture.

Overall perception towards silviculture practice

To draw the general perception of respondents towards the silviculture aspect of SDP,

an overall analysis was carried out which is presented in Fig. 4.17. In general,

majority of respondents perceived that SDP activities on silviculture aspect were

found beneficial. 41.94% respondents highly perceived the role of SDP as silviculture
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tools and techniques development site whereas 35.48 % respondents had neutral

opinion. From Fig. 4.17, it can be concluded that overall respondents had positive

attitudes towards the silviculture aspect of SDP. Only few percentages of respondents

disagreed with the concept but no respondents were strongly disagreed.

The overall weighted mean value which is presented in Fig. 4.18 showed that all the

respondents were found the highly optimistic towards overall statement of silviculture

practice aspect (Appendix 6C).

4.3.4 Stakeholders’ perception towards management aspect

Major responsibility of CFUGs is to manage the CF. Although, CFUGs have been

prepared community forest management plan, its implementation aspect was very

poor. Reasons behind the poor implementation of the plan were either CFUG

perception was strong towards passive forest management or CFUG did not have

enough knowledge on scientific forest management or CFUG plan were not prepared

well for implementation or management plan was just a formal procedure. By viewing

these issues, respondents were asked to determine their perception on the role of SDP

for active forest management, their levels of confidence on implementation of

scientific forest management and forest management plan improvement. The result

and discussion are presented in following sections.

SDP and active forest

management

Different cutting intensities

were deployed in SDP as major

treatments. Consequently,

forest composition, stocking,

structure and species diversity

vary in different plots. This

distinction can provide the

basis for the selection of

management regime to CFUG

Table 4.18: SDP leading the FUG to active forest
management

SDP leads FUG towards active forest
management

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.50
4.14
3.71
3.50
4.22

0.50
0.99
0.70
0.50
0.63

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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i.e. passive or active. The assumption was made that SDP could have effect on CFUG

which leads them to active forest management. Hence, respondents were asked to

collect their perception on the statement. The weighted mean value depicted in Table

18 showed that all respondents were found highly positive towards the role of SDP for

active forest management. Among the respondents, CFUG committee members were

found very optimistic on the statement whereas CFUG general members and

employee were found less enthusiastic but were not negative. Hence, CFUG

committee saw the SDP outcomes were encouraging for active forest management.

SDP and sustainable forest management

CFUGs are committed for sustainable management of forest resources but it has not

been materialized because of lack of practical knowledge and reliable information

about forest and community. It is

assumed that SDP performance

and its outcomes can be helpful

to raise the confidence on

sustainable management of

forest. Hence, a statement was

asked to rate the perception of

respondents on the role of SDP

to build up confidence on

management of forest in

sustainable way. The result revealed (Table 4.19) that CFUG employees and women

members strongly agreed on the statement. A CFUG employee recalled the moment

of SDP establishing time where hot disputes took place because of removal of many

trees from sub plot 4 (heavy thinning). Other general members accused the committee

for encouraging deforestation. At that time committee had no answers. But one year

latter, the site was fully recovered. Respondents found more confidence on the

behavior of forest after harvesting.

Table 4.19: SDP and Sustainable forest management
SDP helps CFUG to build up confidence on
sustainable management of forest resources

Respondents N Weighte
d mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.00
4.57
3.43
5.00
4.11

0.00
0.49
0.49
0.00
0.99

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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SDP and forest management plan

Aim of SDP is to provide the essential inputs for improvement of community forest

management plan so that scientific forest management can be carried out. SDP

management process, both community and forest analysis can be the source of

substantial input to community forest management plan. Therefore, the statement

“SDP information is useful to

improve community forest

management plan” was asked to

respondents. The results depicted

in Table 4.20 showed that all the

respondents were found to agree

on the statement. This indicated

that SDP can have substantial

contribution to improve the

community forest management

plan. In the discourse, CFUG

committee members and employees reported that existing CF management plan was

prepared without the utilization of forest and community information. In other words,

the management plan was hypothetical. In the past, efforts were not made to collect

the forestry information as this task was beyond the capacity of CFUG. Consequently,

implementation of plan was almost impossible. But, now CFUG is able to manage the

information on stocking, composition and regeneration pattern which were collected

from SDP. CFUG committee stated that SDP information has been incorporated into

existing management plan so that the plan can be operational.

Overall perception towards the management aspect

The overall perception of respondents towards the learning aspect of SDP is presented

in Fig. 4.19. More that 70% respondents (including both “strongly agree” and “agree”

category considered as positive) were optimistic towards the role of SDP in overall

Table 4.20: SDP useful for improving the CF
management plan

SDP information are useful to improve
community forest management plan

Respondents N Weighted
mean

Std.
dev.

FUG committee member
FUG women member
FUG general member
FUG employee
Govt. forest official

6
7
7
2
9

4.67
3.71
3.43
5.00
4.22

0.47
0.70
0.49
0.00
0.92

5 = SA , 4 = A , 3 = NO , 2 = D , 1 = SD
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forest management activities. Similarly weighted mean value also indicated the

respondents had positive perception on SDP (Fig. 4.20) (Appendix 6D).

In this section, the perception of respondents was measured by using five-level-Likert

scale. Total 31 respondents from five different groups, four interest groups of CFUG

and one of government forest officials, were interviewed to assess their perception on

32.3

32.3

48.39

48.39

32.26

16.13

16.13

25.81

3.23

3.23

3.23

0

0

038.7

Leads to active forest mgt.

Build up confidence in
sustainable mgt. of forest

Findings useful to improve
mgt. plan

Stronglyagree Agree No opinion Disagree Stronglydisagree

Figure 4.19: Overall perception on management aspect of SDP, respondents in percentage

Likertscalelevels

4.1

4.1

4.06

1 2 3 4 5

Leadstoactiveforest mgt.

Buildupconfidencein
sustainablemgt. of forest

Findingsuseful to
improvemgt. plan

Figure 4.20: Overall perception on management aspect of SDP, in weighted mean value



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 107

SDP. The results were interpreted by calculating the weighted mean value of each

statement. Perception of respondents was assessed on four area of SDP viz. learning

aspect, community aspect, silviculture practice aspect and management aspect. The

study found that the overall perception of the respondents was positive on the SDP

activities. Government forest officials and CFUG committee members were found

very optimistic on SDP and considered as a proper site for learning about forest

management activities and communities. However, CFUG general members had

neutral opinion on most of statements but not negative. The reason of this could be the

role and responsibility of members. The general members of CFUG have not assigned

any specific role for SDP management. So, they have very little knowledge about the

SDP.
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CHAPTER V

CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

In previous chapters, findings on SDP management procedure, forest condition before

and after implementation of SDP activities and perception of major stakeholders

towards SDP are discussed. This chapter summarises the key findings and draws the

conclusion of the study. This chapter is also formulated recommendations of the

study.

The core idea of the study is to understand the changing social values and goals of

community, and forest complexities through SDP practice for the sustainable

management of forest resources. Hence, assumption was made that SDP provides the

learning opportunity to CFUG from experimentation of management options.

Learning by doing is a principle of AM. So, the study made effort to answer the

questions of whether the SDP management process support to AM, whether the

stakeholders perceive the SDP positively and Whether the SDP forest condition before

and after the implementation of management activities are compatible with CFUG

assumptions.

Summary of key findings and conclusions on SDP management process, forest

condition analysis and stakeholder’s perception towards the SDP are presented below.

5.1.1 Management procedure of silviculture demonstration plot

Major objective of practicing SDP management is to strengthen CFUG and

government forest official capacity in designing and implementing ecologically and
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socially sound forest management plan from SDP learning. Sustainable management

of forest resources needs understanding of forest and community complexities. So,

identification of management problem from comprehensive discussion, design and

implementation of management plan to generate information for learning, monitoring

and evaluation of implemented activities can provide the understanding on

complexities of forest and community which are the process of AM. These AM steps

are intensively practiced by BC Forest Service, Canada. The study compared and

evaluated the SDP management procedures with AM process which is practiced in BC

forest service and concluded whether the SDP management processes are compatible

with AM process. This is the first question of study. So, the question can be raised-

does SDP management practice adopt these AM steps to achieve the ecologically and

socially sound forest management?

Problem identification process seemed well-organized in SDP management procedure.

SDP itself is operating in a small scale - i.e. in a small part of a CF and in a CFUG.

So, it’s all the process are limited in small scale. Hence, the scope of problem

identification also confine in a part of a forest and in a community. Setting up of key

questions, thinking systematically in the management objectives and their

consequences, participation from different interest groups of CFUG and government

forest officials in discussion, consciousness on the resource value, identify the

management objectives are key elements of problem identification process which

were practiced in SDP management process. These elements indicate the through

workout on the management issues among concerned stakeholders. Conduction of the

workshop to assess management problems with participation of different interest

groups within CFUG and government forest officials is an example of SDP

management process.

In planning process, CFUG seemed successful in designing management options

which are formulated to address their needs and understand forest stand dynamics.

Although, CFUG developed the simple monitoring methods including information

management system, their information evaluation procedure and sharing mechanism

were not much effective.
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Plan implementation step is very surprising and successful too. There was hot dispute

while implementing the plan especially during the felling of trees which should be

removed according to plan. Participants credited it for the real understanding of

cutting effect on forest.

Well monitoring process can strengthen learning from SDP. Although, CFUG has

developed SDP monitoring plan, its poor understanding and implementation status has

hampered the effective learning. Involvement of knowledgeable experts in analyzing

information can provide the wide linkage of cause and effect of activities in SDP

which again strengthen the learning process. Learning from experiences is always

valuable and theme of AM. Even there is plan for monitoring but informal monitoring

process is in practice. In spite of less effective monitoring method, the SDP succeed to

stimulate the interest in learning among stakeholders. To some extent, the goal of

learning of CFUG and forest officials has fulfilled.

In practice, some steps are overlapped each other (for example, problem assessment

and program design), some steps are practiced in informal way (monitoring protocol

development and information management), and lack of knowledgeable experts in

some level of process, SDP management procedure resembles with AM process.

Learning through the experimentation of forest management options and incorporation

of learning into forest management plan is the goal of SDP which is achieved in

several aspects and it is the goal of AM too. Thus, CFUG procedure of SDP

management has found several similarities with AM process. Hence, based on the

evidences, the finding supports the first hypothesis of study i.e. SDP management

procedure in CF helps to achieve the adaptive community forest management.

5.1.2 Forest conditions of silviculture demonstration plot

The objective of study was to assess the changes in forest condition in SDP after the

implementation of SDP activities. Data on forest structure, stocking, composition,

species diversity, erosion status were collected and compare with baseline data as well

as the condition among sub plots. Although, holistic view of forest condition holds
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vague meaning, here it can be understood as stand structures, stocking, composition

and regeneration status and their relation to impact of disturbance on stand. The study

explored the effect of SDP activities (disturbance) on stand stocking, structure,

composition, regeneration status as well as other relevant variables. This section of

study provides the answer to the question of whether the SDP forest condition after

the implementation of management activities is compatible with CFUG intent forest

management options. Key findings are highlighted below.

SDP activities have explicit effect on the stand structure and stocking. It has obviously

illustrated that the heavily thinned sub plots accommodated more number of better

quality trees. SDP gives clear message to CFUG that the proper harvesting could be

beneficial to the existing stand in terms of stocking, regeneration condition and stand

structure. Although the growth rate of Sal seedlings of groundstory was found

vigorous in the early days (up to 2 years), later the growth had stagnated. So, the

CFUG’s desire of maintaining multistory forest of Sal is found unattainable in this

young stage forest. It is a lesson learnt from SDP. However, performance of Sal as

midstory seemed satisfactory with Mallotus, Casearia, Inula like shade tolerant

species in the heavily thinned sub plots.

In SDP, species composition has increased in the heavily thinned sub plots whereas no

thinning sub plot has a diminishing rate of species numbers and leading towards the

monoculture of even aged Sal stand. Composition, mixing proportion of species in the

stand, ensures multiple products which is the preference of CFUG. This study

affirmed that implementation of SDP activities has given some ideas to CFUG to

maintain the mixed forest. Although, one purpose of larger opening in SDP is to

stimulate diameter growth in the stand, no remarkable diameter growth observed in

the SDP. It can be a reason that young stage forest has potential of longitudinal

(height) growth than radial (diameter) growth.

Study showed larger opening has supported the diverse forest than that of less opening

(14 species in sub plot 1 but 24 species in 3 and 20 in 4). So, the moderately and

heavily thinned sub plots have more species diversity. On the other hand, well mixed
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stand has high diversity index than disproportionately mixed one. Only the more

number of species can not interpret as more diverse one but few number of species

have balance proportion of mixing can interpret higher diversity in the stand.

Protection from grazing and control over the collection of forest products round the

year has enhanced the regeneration of new species. It indicated that controlled

utilization could yield the expected results.

To study the status of soil conservation in sub plots, direct field observation and

discussion with CFUG was done. The soil conservation status in the SDP was found

improved than before the implementation of SDP activities. Moreover, the soil quality

was found improved in terms of fertility also. It could be because of the strict

restriction of grazing and controlled over the collection of leaf litter in SDP which

added the humus into the soil. Improved condition of ground cover helped to

safeguard the soil erosion.

In spite of several positive outcomes of SDP, it has ignored or not encouraged for the

inclusion of local knowledge in SDP management activities which has been existed or

practiced in the community for a long time. Although, a sub plot allocated for the

practice of local management system, it is nothing more than the continuation of

previous CF management practice which was fully guided by forest technicians and

followed the cookbook method. Exploration of local knowledge and encouragement

of CFUG for its utilization are lacking in SDP activities which can have influential

link with culture and tradition of community. It was a substantial shortcoming in SDP

management but an indispensable ingredient of AM.

Sub plot data analysis showed the noteworthy effect of treatments on forest

community as well as soil conservation aspect and these results have become the

encouraging factors to CFUG and government forest officials for CF management.

These results are based on the experimental observations. These results could be

made more effective if standard research protocol were followed while establishing

SDP. Not following the standard method of sub plot design, poor documentation of

SDP outcomes and inadequate monitoring process undermined the supremacy of
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overall SDP findings. Because of this, replication of SDP outcomes might have low

validity. However, the study experienced that SDP outcomes are very useful to CFUG

for the management of their CF. In addition, development of silviculture methods for

CF management for CFUG livelihood has considered as major concern in SDP

management.

Moreover, SDP provides some noteworthy lessons to CFUG and government forest

officials to realise the facts. For example, CFUG experienced the heart rot in large

number of felled trees which are of pole stage. It was due to the secondary growth

forest. Several literatures (Khanna, 2004 and Dwivedi, 1992) affirmed that the

secondary forest which grows from old stump caused the heart rot. Now, CFUG has

made the strategy to give the priority for seed origin seedling instead of coppice one.

In spite of few shortcomings in designing and analysisng of SDP management, overall

findings have supported the second hypothesis of study. Implemented management

options have showed the remarkable effect in sub plots which is compatible to CFUG

and government forest official’s assumptions i.e. positive changes have occurred

according to provided treatments.

5.1.3 Stakeholders’ perception towards silviculture demonstration plot

In this study, perception of different interest groups of CFUG and government forest

officials on SDP was investigated. As new approach, stakeholders’ perception can

play significant role to achieve the objective of program.The study attempted to

answer the research question- what is the perception of different interest groups in

CFUG and government forest officials on SDP? The overall perception was found

positive towards SDP. Key features of study are summarized below.

Participants highly perceived the SDP as a learning site from where resource

managers can learn about the forest management techniques and methods. On the

other hand, participants do not fully agree on SDP as experimentation site. It is almost

impossible to obtain the practical ideas without experimentation of management
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options. CFUG members were found misinterpretation of the word ‘experimentation’

whereas government forest officials were clearly understood the meaning and process

of experimentation of forest management options. Study showed that there are

differences in understanding between the stakeholders of both sides- government

forest officials and CFUG members. It showed that clear communication among the

stakeholders is basic and indispensable for effective SDP program. CFUG members

are curious in learning about the forest management tools and techniques from SDP

but they have a fuzzy picture about the process of SDP implementation. Similarly,

government forest officials have the same situation about the community issues.

Hence, if efforts were made to improve this situation, efficient and practical learning

could be achieved. In spite of all the stakeholders’ positive attitudes towards the

program, some confounding issues hampered the efficient learning process.

Study shows that SDP has positive role for solving forest resource related community

problems. Poorly discussed and rarely addressed community problems, and lacking of

knowledge or exposure on forest management activities undermine the effective

implementation of forest management program. Hence, SDP outcomes and its

management process which provided opportunities for open discussion on community

and forestry problems are encouraging factors to CFUG and forest officials for forest

management. However, study indicated that forest officials are still indifference

towards the community problems than forest. So, to some extent, it is true that forest

officials have little attention in community concerns as the accusation of some

literatures.

By the name, SDP must have core concern with silviculture and forest management.

Effect of treatments deployed in forest stand inspired CFUG and forest officials in

forest management activities. Effect of removal of trees in different intensities and

strict protection measure produced the visible effect on forest stand development and

conservation. These results are found convincing to CFUG and forest officials for

future forest management strategies. It has created the positive effect on active forest

management. Particularly, CFUG is fully convinced that the harvesting alone is not

responsible for deforestation. Rather, well planned harvesting can improve the overall
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forest condition. Thus, CFUG perceived differences between rampant cutting of forest

and management.

The surprising aspect of the study in overall result is that no respondents have

negative attitudes towards SDP even they could not furnish enough reasons for

supporting their perception. Thus, the overall perception of major stakeholder is

found positive towards the SDP. Hence, the findings fully support the hypothesis of

the study.

In overall conclusion, evidences from the study indicates that SDP management

approach has provided the support to CFUG for understanding and learning better

forest management methods through practicing its management process and

observation of outcomes. SDP has identified as the first effort of this kind where

CFUG played leading role in formulation of forest management options and their

experimentation with collaboration to DoF. Furthermore, it provides the opportunity

of cross learning between government forestry officials and CFUG. To some extent,

cross learning can help to bridge the gap in knowledge and process of forest

management. SDP is considered as a successful approach to raise awareness among

members of CFUG on effect of cutting in forest stand and to strengthen the

community process for preparation of management plan and its implementation as

well as evaluation. So, experimentation of forest management options, identification

of problems through broader participation of interest groups and forest officials as

forestry experts, learning from SDP and incorporation of learning into management

plan have explicitly indicated that CFUG applying adaptive community forest

management process through SDP practice.

5.2 Limitation of the study

SDP approach in community forest management is being a first kind of study, there

was no access to other printed information. So, the study was the outcome of

participants’ responses and SDP measurements / survey.
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Forest data were gathered from single sample plot and generalized on ha. basis

showed the larger variation in interpretation. The reason of this variation was the

change in one unit in sample plot multiplied by hundred times. Measurement of

complete SDP was not possible from the both perspective- time and fund.

Study experienced the limitation of time for data collection and field work.

Generally, qualitative method of study required comparatively more time. For this,

iterative process to check or verification of information is indispensable but for this

study, time did not permit to do so.

Due to time and resources, study was only conducted in one CFUG as a case study. So

that comparison of performance of other CFUGs could not be possible.

5.3 Recommendations

5.3.1 Future research direction

In the context of Nepal, proper management of CF seems very important for two

reasons. First, CF received the highest priority among other forestry programs.

Second, the large numbers of people have been involved in its management and

livelihood is their major concern. However, management of forest resources in

sustainable way is not an easy job for both CFUG and forest service officials. So,

learning from the application of management options seems fundamental in both

community and forest aspects. The result from this case study found encouraging to

members of CFUG and forest officials to the sustainable forest management through

the SDP approach. So, it is suggested that the study of other SDPs can furnish more

information on SDP management approaches.

SDP management approach has interacted with various information and knowledge

(SDP generated, existing local knowledge and outsider’s professional knowledge) but

study found that CFUG had very weak knowledge management system. It is also

hampered the effective learning in CFUG. So, it is strongly suggested that the study
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on knowledge management can provide significant support to CFUG in community

resource management.

During the data collection, total SDP measurement can provide the real picture of

SDP instead of sample plot because, measurement of single sample plot and

interpretation of data in ha. basis gives higher variation and provide the fuzzy picture

of SDP. So, total measurement of SDP like small plot can increase reliability of

interpretation of outcomes.

5.3.2 Policy

Even SDP approach in CF management has functioned under DoF but in the absence

of appropriate policy, program was functioning on ad hoc basis. Hence the study

makes following suggestions concerning the CF management policies.

• Policy must promote and facilitate AM approach in CF management in both

stand level for individual CF and ecosystem level for cluster (CF of similar

forest types or of same watershed area) of CF.

• CFUG based SDP activities should be conducted to generate the silviculture

information concerning the livelihood of local people and suitable to forest and

its surroundings

• Policy has to make mandatory provision of information documentation system

even from general CF management practice. This can be helpful to study the

trend of forest resource development, cause of failure or success of

management practice and helpful to understand some non-linear incidence in

forest ecosystem such as out break of diseases, effect of fire on forest. This

can provide the foundation for the AM practice.

• Involvement of and better communication to all community members about

the SDP activities can increase the efficiency in learning and management

aspect of SDP. Similarly, implementation of management activities in overall

forest than small part of forest as SDP can provide the broader ideas and

information on forest management.
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5.4 Further application of the study

CFUGs are the real manager of CF and their goal is to manage the forest resources in

sustainable way. For this, CFUG should gain the information about the forest

resources and community but the majority of CFUGs has no access to such

information. So, the SDP approach in CF management can be a viable option for

generation of information and learning on the forest dynamics as well as the

improvement of forest management methods. Since the outcome of this study was

found encouraging to members of CFUG and forest service officials. So, SDP

management procedure and forest condition assessment approach would usher the

better resource management options. Thus, SDP management approach can be a

practical example for other CFUGs.

5.5 Final comment

Study showed that SDP has proven the important learning site for understanding the

forest stand dynamics with induced disturbance and improvement of management

methods for forest management. Although, the study focuses in a small area, it has

furnished several useful lessons to CFUG as well as government forest officials in the

area of forest management, particularly in the area of silviculture. Moreover,

community consultation process while formulation of SDP program and SDP

outcomes inspired CFUG members towards the active forest management i.e.

production orientated forest management. SDP management process is focused on the

learning approach from the implementation of its activities. Thus, adoption of SDP

management approach promotes the adaptive forest management practice which is the

basis for sustainable management of forest resources. The complexities of forest and

community can not be predicted and static management plan can not capture the

dynamism of both components. Hence, the forest management would not be

sustainable if the management approach would not be adaptive. Although, the SDP

approach is in small scale, its impact is found large.
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Appendix 1
A: Checklist for focus group discussion

Steps Key Indicator / characteristics of AM

Problem
identification

• Key questions to be addressed
• Broader stakeholders participation
• System perspective on issues (system thinking)
• Define the sensitivity of resource value/ consider risk of

damage
• Define of measurable management objectives and listing

of potential management actions
• Identification of key indicator for each objectives
• Identify and assess the key gaps in understanding ( Key

Uncertainties)

Plan preparation • Design management options
• Design monitoring protocol

o Type and amount of baseline data
o Frequency and timing of monitoring
o Indicator to be monitored
o Who monitor

• Plan data management and analysis
• State the method of management actions or objectives
• Set up system to communicate result and information

Plan
Implementation

• Follow the plan
• Monitor implementation and document any deviations

from plan.
Monitoring • Follow the monitoring protocol

Evaluation • Compare actual outcomes with objectives
• Documentation and communication of Findings

Adjust • Review objectives and adjust
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B: Forest condition data collection sheet

Name of Recorder: Date of Measurement:

Name of C.F.: Area of SDP:

Plot No. Area of plot:

Slope/ Aspect:

General description of plot (if necessary):
…………………………………………………………………………………

…………………………………………………………………………………………

C. Diversity index calculation sheet
Species Species

(% cover/
numbers)

Proportion of total cover (pi)
[ Total no. of plant of a species/ total

number plants of all species in the
quadrant]

ln pi
(Log base 10)

Pi ln pi

1

2

3

4

5

6

7

Total
Cover
Source: Kent and Coker, 1992

D. How many species do you find useful for community households use among the
species found in sub plots? (Asked In focus group discussion)

S.No. Number
of trees

Species Dbh height Remark
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E. Questionnaire (statements) for key informants’ interview

Perception about the SDP SA
(5)

A
(4)

NO
(3)

D
(2)

SD
(1)

Learning aspect
• SDP is developing as learning site for forest resource managers
• SDP is a useful site for experimentation of forest management

options
• SDP provides the opportunity to understand the complex forest

ecosystem
• SDP has become a program to probe and understand the social

problem related to the resource management
• SDP helps to understand the forest stand dynamics
• SDP support the philosophy of learning by doing

Community aspect
• SDP help to harmonize between the community demand and

bio- physical condition
• SDP findings encourage to CFUG to participate in forest

management activities
• SDP findings of particular CFUG are useful learning to other

nearby CFUG in minimum cost
• SDP helps to address community problems concerning resource

utilization
• SDP provides forum for negotiation of demands of different

interest groups within the community
• Owning the SDP is a prestigious matter for CFUG

Silviculture practice
• SDP is an important site to develop the silviculture tools and

techniques for forest management
• SDP creates the visual effect of forest vegetation dynamics

which help to understand the forest dynamics easily (
Composition, structure, stocking and biodiversity)

• SDP information helps to understand cutting effect on forest
stand

• Now we can differentiate between the past practice and present
practice of silvicultural method

Forest Management activities
• SDP leads the CFUG and other forest stakeholders towards the

active forest management
• SDP helps to CFUG to build up the confidence about the

sustainable management of forest resources
• SDP information are useful to improve the community forest

management plan

Numbers within these boxes represent the mean response on a Likert scale -5=strongly agree (SA),
4=agree (A), 3=no opinion (NO), 2=disagree (D), 1=strongly disagree (SA). The closer the mean is to
“5”, the, more favorable the response.
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Appendix 2
A. Plot information

Plot wise pole and sapling (stocking)

Plot
No.

Sam
ple

Plotarea
(ha)

S.N
o.

Species

Girth
(m)

DBH (M) d=
girth/3.1416

Height
(M) Quality

Volume (m
3) = ð d2x
ht. x ff / 4

[ ht=
height

ff= form
factor, 0.5]

Remark
( Average

dia m)

1 0.01 1 Sal 0.34 0.1082 7.5 2nd 0.0345
2 Sal 0.38 0.1210 8.8 2nd 0.0505
3 Sal 0.41 0.1305 9.2 2nd 0.0615
4 Sal 0.42 0.1337 9.5 2nd 0.0666
5 Sal 0.39 0.1241 9.5 2nd 0.0575
6 Sal 0.44 0.1401 9.6 2nd 0.0739
7 Sal 0.34 0.1082 8.2 2nd 0.0377
8 Sal 0.37 0.1178 9.7 2nd 0.0528
9 Sal 0.34 0.1082 6.5 2nd 0.0299
10 Sal 0.33 0.1050 6.8 2nd 0.0294
11 Sal 0.38 0.1210 6.9 2nd 0.0396
12 Sal 0.33 0.1050 8.1 2nd 0.0351

1.4228 0.57 0.1186
0.0025 1 Sal 0.21 0.0668 Sapling

2 Sal 0.24 0.0764 Sapling
0.1432 0.0716

2 0.01 1 Sal 0.38 0.1210 10.2 2nd 0.0586
2 Sal 0.41 0.1305 10.7 2nd 0.0715
3 Sal 0.43 0.1369 12.1 1st 0.0890
4 Sal 0.35 0.1114 8.9 2nd 0.0434
5 Sal 0.40 0.1273 9.7 2nd 0.0617
6 Sal 0.39 0.1241 9.3 1st 0.0563
7 Sal 0.35 0.1114 8.8 2nd 0.0429
8 Sal 0.36 0.1146 8.7 2nd 0.0448
9 Sal 0.34 0.1082 7.8 2nd 0.0359

1.0854 0.50 0.1206
0.0025 1 Sal 0.26 0.0828 Sapling

2 Sal 0.23 0.0732 Sapling
3 Sal 0.19 0.0605 Sapling
4 Sal 0.18 0.0573 Sapling

0.2737 0.0684

Contd. to next page..........
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Plot
No.

Sam
ple

Plotarea
(ha)

S.N
o.

Species

Girth
(m)

DBH (M)
d=

girth/3.1416

Height
(M)

Q
uality

Volume (m
3) = ð d2 x
ht. x ff / 4

[ ht= height
ff= form

factor, 0.5]

Remark
(

Average
dia m)

3 0.01 1 Sal 0.42 0.1337 12.3 1st 0.0863
2 Sal 0.43 0.1369 11.5 1st 0.0846
3 Sal 0.45 0.1432 12.7 1st 0.1023
4 Sal 0.37 0.1178 11.3 1st 0.0615
5 Sal 0.43 0.1369 12.9 1st 0.0949
6 Sal 0.48 0.1528 14.0 1st 0.1283
7 Sal 0.45 0.1432 12.2 1st 0.0982

0.9645 0.6560
8 Chilaune 0.35 0.1114 8.5 2nd 0.0414
9 Chilaune 0.40 0.1273 9.2 2nd 0.0585

0.2387 0.10
10 Barro 0.37 0.1178 7.5 0.0408

11 Jamun 0.35 0.1114 6.9 0.0336
12 Jamun 0.39 0.1241 7.3 0.0442

0.2355 0.08
1.5565 0.87 0.1297

0.0025 1 Sal 0.22 0.0700 Sapling
2 Sal 0.25 0.0796 Sapling
3 Chilaune 0.19 0.0605 Sapling

0.2101 0.0700

4 0.01 1 Sal 0.55 0.1751 11.5 1st 0.1383
2 Sal 0.58 0.1846 10.2 1st 0.1365
3 Sal 0.61 0.1942 12.5 1st 0.1850
4 Sal 0.65 0.2069 13.2 1st 0.2218
5 Sal 0.65 0.2069 13.5 1st 0.2268
6 Sal 0.67 0.2133 13.9 1st 0.2481

0.7608 1.1565
7 Chilaune 0.51 0.1623 7.5 1st 0.0776

0.1623 0.0776

8 Jamun 0.48 0.1528 8.7 1st 0.0797
0.1528 0.0797
1.0759 1.3138 0.1345

0.0025 1 Sal 0.2545 0.0810 Sapling
2 Sal 0.2669 0.0850 Sapling

0.1660 0.0830



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
37

 
 

A
pp

en
di

x 
2b

 
St

oc
ki

ng
 p

er
 h

ec
ta

re
 

St
oc

ki
ng

  (
C

ub
ic

 m
et

er
) o

f t
re

es
 (p

ol
e)

 
G

en
er

al
 In

fo
rm

at
io

n 
of

 p
lo

t 
C

ol
le

ct
ed

 in
fo

rm
at

io
n 

A
ve

ra
ge

 p
lo

t 
Pe

r h
ec

ta
re

 

Su
b-

Pl
ot

  

N
o 

of
 

Sa
m

pl
e 

pl
ot

 

A
re

a 
of

 
Sa

m
pl

e 
pl

ot
   

   
 

(h
ec

ta
re

) 

M
aj

or
 S

pe
ci

es
 

N
o.

 o
f p

ol
e 

St
em

 
V

ol
um

e 
C

ub
 m

et
er

  

N
o.

 o
f 

po
le

 

St
em

 
V

ol
um

e 
   

cu
bi

c 
m

et
er

  

N
o.

 o
f 

po
le

 

St
em

 
V

ol
um

e 
   

  
C

ub
ic

 
m

et
er

  

0.
01

 
Sh

or
ea

 ro
bu

st
a 

(S
al

) 
12

 
0.

57
 

12
 

0.
57

 
12

00
 

57
.0

0 
1 

1 
  

T
ot

al
  

12
 

0.
57

 
12

 
0.

57
0 

12
00

 
57

.0
0 

0.
01

 
Sh

or
ea

 ro
bu

st
a 

(S
al

) 
9 

0.
5 

9 
0.

50
 

90
0 

50
.0

0 
2 

1 
  

T
ot

al
  

9 
0.

5 
9 

0.
50

0 
90

0 
50

.0
0 

0.
01

 
Sh

or
ea

 ro
bu

st
a 

(S
al

) 
7 

0.
65

6 
7 

0.
65

60
 

70
0 

65
.6

0 

  
Sc

hi
m

a 
w

al
lic

ha
ii 

(C
hi

la
un

e)
 

2 
0.

10
0 

2 
0.

10
 

20
0 

10
.0

0 

  
Te

rm
in

al
ia

 b
el

er
ic

a 
   

( 
B

ar
ro

) 
1 

0.
04

1 
1 

0.
04

 
10

0 
4.

10
 

  
Sy

zi
gi

um
 c

um
in

i (
Ja

m
un

) 
2 

0.
08

 
2 

0.
08

 
20

0 
8.

00
 

3 
1 

  
T

ot
al

  
11

 
1.

39
 

12
 

0.
87

70
 

12
00

 
87

.7
0 

0.
01

 
Sh

or
ea

 ro
bu

st
a 

6 
1.

15
65

 
6 

1.
16

 
60

0 
11

5.
65

 
  

Sy
zi

gi
um

 c
um

in
i 

1 
0.

07
76

 
1 

0.
08

 
10

0 
7.

76
 

0.
01

 
Sc

hi
m

a 
w

al
lic

ha
ii 

1 
0.

07
97

 
1 

0.
08

 
10

0 
7.

97
 

4 
1 

0.
01

 
T

ot
al

 
8 

1.
31

 
8.

00
 

1.
31

4 
80

0 
13

1.
38

 
   

 

Fac. of Grad Studies, Mahidol Univ.   M.Sc. (Natural Resource Management) / 137 
 

 



R
M

S 
B

ha
nd

ar
i  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 
 

 
 

   
   

   
 A

pp
en

di
xe

s /
   

13
8 

  

 
A

pp
en

di
x 

2c
 

Su
m

m
ar

y 
da

ta
 o

f s
ub

 p
lo

t #
 1

 
A

re
a 

0.
25

 h
a.

;  
   

  N
o.

 o
f m

ea
su

re
d 

pl
ot

: 1
;  

   
   

 T
re

at
m

en
t :

 F
U

G
 m

an
ag

em
en

t (
 p

ro
te

ct
io

n 
on

ly
) R

eg
en

er
at

io
n 

S.
N o.
 

Sp
ec

ie
s 

Ty
pe

 o
f 

ve
ge

ta
tio

n 

N
um

be
r 

of
 st

em
 / 

pl
ot

 

N
um

be
r 

of
 st

em
 / 

ha
. 

V
ol

um
e 

/ p
lo

t  
  (

 
m

3 
) 

V
ol

um
e 

/ 
ha

.  
 ( 

m
3 

) 
Se

ed
lin

g 
/ 

pl
ot

 
Se

ed
lin

g 
/ 

ha
. 

Sa
pl

in
g 

/ p
lo

t 
Sa

pl
in

g 
/ h

a.
 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
Tr

ee
 

12
 

12
00

 
0.

57
 

57
 

35
 

14
00

0 
2 

80
0 

2 
Sy

zy
gi

um
 c

um
in

i (
Ja

m
un

) 
Tr

ee
 

 
 

 
 

1 
40

0 
1 

40
0 

3 
R

an
di

a 
du

m
et

or
um

 (M
ai

da
l K

an
da

) 
Sh

ru
b 

 
 

 
 

1 
40

0 
 

 

4 
M

al
lo

tu
s p

hi
lip

pi
ne

ns
is

 (S
in

du
re

) 
Sh

ru
b 

 
 

 
 

1 
40

0 
 

 
5 

C
as

ea
ria

 g
ra

ve
le

on
s (

B
ad

ka
ul

e)
 

Sh
ru

b 
 

 
 

 
1 

40
0 

 
 

6 
B

er
ch

em
ia

 li
ne

at
a 

(A
rc

ha
l) 

Sh
ru

b 
 

 
 

 
1 

40
0 

 
 

7 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 (B

ha
nt

) 
H

er
b 

 
 

 
 

6 
24

00
 

 
 

8 
Pa

ve
tta

 in
di

ca
 (K

ag
io

) 
H

er
b 

 
 

 
 

2 
80

0 
 

 
9 

Ph
oe

ni
x 

hu
m

ili
s (

 T
ha

ka
l) 

H
er

b 
 

 
 

 
4 

16
00

 
 

 
10

 
In

ul
a 

ca
pp

a 
(G

ai
 T

ih
ar

e)
 

H
er

b 
 

 
 

 
2 

80
0 

 
 

11
 

Pa
ile

ti 
H

er
b 

 
 

 
 

2 
80

0 
 

 
12

 
Le

ea
 m

ac
ro

ph
yl

la
 (G

al
en

i) 
H

er
b 

 
 

 
 

3 
12

00
 

 
 

13
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 (A
ra

ha
ri)

 
C

lim
be

r 
 

 
 

 
1 

40
0 

 
 

14
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

C
lim

be
r 

 
 

 
 

1 
40

0 
 

 
 

Pe
r h

ec
ta

re
 (T

ot
al

) 
 

 
12

00
 

 
 

 
24

40
0 

 
12

00
 

   

Rajendra M. S. Bhandari                                                                                    Appendixes /  138 

 



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
39

 
  

A
pp

en
di

x 
2d

 
Su

m
m

ar
y 

da
ta

 o
f s

ub
 p

lo
t #

 2
 

A
re

a 
0.

20
 h

a.
;  

   
  N

o.
 o

f m
ea

su
re

d 
pl

ot
: 1

;  
   

   
 T

re
at

m
en

t :
 L

ig
ht

 th
in

ni
ng

, m
on

oc
ul

tu
re

 o
f S

al
 R

eg
en

er
at

io
n 

S.
N

o.
 

Sp
ec

ie
s 

Ty
pe

 o
f 

ve
ge

ta
tio

n 

N
um

be
r 

of
 st

em
 

 / 
pl

ot
 

N
um

be
r 

of
 st

em
 

 / 
ha

. 

V
ol

um
e 

/ p
lo

t  
  (

 
m

3 
) 

V
ol

um
e 

 
/ h

a.
   

 
( m

3 
) 

Se
ed

lin
g 

/ p
lo

t 
Se

ed
lin

g 
/ h

a.
  

Sa
pl

in
g 

/ p
lo

t 
Sa

pl
in

g 
/ 

ha
. 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
Tr

ee
 

9 
90

0 
0.

5 
50

 
53

 
21

20
0 

4 
16

00
 

2 
Sc

hi
m

a 
w

al
lic

ha
ii 

( C
hi

la
un

e)
 

Tr
ee

 
  

  
  

  
1 

40
0 

  
  

3 
Te

rm
in

ili
a 

bl
er

ic
a 

(B
ar

ro
) 

Tr
ee

 
  

  
  

  
1 

40
0 

  
  

4 
R

an
di

a 
du

m
et

or
um

 (M
ai

da
l 

K
an

da
) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

5 
B

er
ch

em
ia

 li
ne

at
a 

(A
rc

ha
l) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

6 
C

or
nu

s o
bl

on
ga

 (L
at

i K
at

h)
 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

7 
Th

es
pe

si
a 

la
m

pa
s (

B
an

 K
ap

as
) 

H
er

b 
  

  
  

  
1 

40
0 

  
  

8 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 (B

ha
nt

) 
H

er
b 

  
  

  
  

11
 

44
00

 
  

  
9 

Pa
ve

tta
 in

di
ca

 (K
ag

io
) 

H
er

b 
  

  
  

  
1 

40
0 

  
  

10
 

Ph
oe

ni
x 

hu
m

ili
s (

 T
ha

ka
l) 

H
er

b 
  

  
  

  
6 

24
00

 
  

  
11

 
C

au
tle

ya
 sp

ic
at

a 
(P

an
is

ar
o)

 
H

er
b 

  
  

  
  

2 
80

0 
  

  

12
 

Eu
pa

to
riu

m
 a

de
no

ph
or

um
 

(B
an

m
ar

a)
 

H
er

b 
  

  
  

  
4 

16
00

 
  

  

13
 

In
ul

a 
ca

pp
a 

(G
ai

 T
ih

ar
e)

 
H

er
b 

  
  

  
  

1 
40

0 
  

  
14

 
C

is
sa

m
pe

lo
s p

ar
ei

va
 (B

at
ul

 P
at

e)
 

H
er

b 
  

  
  

  
1 

40
0 

  
  

15
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 (A
ra

ha
ri)

 
C

lim
be

r 
  

  
  

  
2 

80
0 

  
  

16
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

C
lim

be
r 

  
  

  
  

2 
80

0 
  

  

 
Pe

r h
ec

ta
re

 (T
ot

al
) 

 
 

90
0 

 
 

 
35

60
0 

 
16

00
 

  

Fac. of Grad Studies, Mahidol Univ.                            M.Sc. (Natural Resource Management) / 139 
 



R
M

S 
B

ha
nd

ar
i  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 
 

 
 

   
   

   
 A

pp
en

di
xe

s /
   

14
0 

  

A
pp

en
di

x 
2e

 
Su

m
m

ar
y 

da
ta

 o
f s

ub
 p

lo
t #

 3
 

   
   

   
   

A
re

a 
0.

22
 h

a.
;  

   
  N

o.
 o

f m
ea

su
re

d 
pl

ot
: 1

;  
   

   
 T

re
at

m
en

t :
 M

ed
iu

m
 th

in
ni

ng
 

R
eg

en
er

at
io

n 

S.
N

o.
 

Sp
ec

ie
s 

Ty
pe

 o
f 

ve
ge

ta
tio

n 

N
um

be
r 

of
 st

em
 / 

pl
ot

 

N
um

be
r 

of
 st

em
 / 

ha
. 

V
ol

um
e 

/ p
lo

t  
  (

 
m

3 
) 

V
ol

um
e 

/ h
a.

   
 

( m
3 

) 
Se

ed
lin

g 
/ p

lo
t 

Se
ed

lin
g 

/ h
a.

  
Sa

pl
in

g 
/ p

lo
t 

Sa
pl

in
g 

/ h
a.

 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
Tr

ee
 

7 
70

0 
0.

65
6 

65
.6

0 
35

 
14

00
0 

2 
80

0 
2 

Sc
hi

m
a 

w
al

lic
ha

ii 
( C

hi
la

un
e)

 
Tr

ee
 

2 
20

0 
0.

1 
10

.0
0 

2 
80

0 
1 

40
0 

3 
Te

rm
in

al
ia

 b
le

ric
a 

(B
ar

ro
) 

Tr
ee

 
1 

10
0 

0.
04

1 
4.

10
 

1 
40

0 
  

  
4 

Sy
zy

gi
um

 c
er

as
oi

de
s (

 K
ya

m
un

) 
Tr

ee
 

  
  

  
  

2 
80

0 
  

  

5 
Sy

zy
gi

um
 c

um
in

i (
Ja

m
un

) 
Tr

ee
 

2 
20

0 
0.

08
 

8.
00

 
1 

40
0 

  
  

6 
R

an
di

a 
du

m
et

or
um

 (M
ai

da
l K

an
da

) 
Sh

ru
b 

  
  

  
  

1 
40

0 
  

  
7 

B
au

hi
ni

a 
m

al
ab

ar
ic

a 
(T

an
ki

) 
Sh

ru
b 

  
  

  
  

1 
40

0 
  

  
8 

M
al

lo
tu

s p
hi

lip
pi

ne
ns

is
 (S

in
du

re
) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

9 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 (B

ha
nt

) 
Sh

ru
b 

  
  

  
  

13
 

52
00

 
  

  
10

 
Th

es
pe

si
a 

la
m

pa
s (

B
an

 K
ap

as
) 

Sh
ru

b 
  

  
  

  
3 

12
00

 
  

  
11

 
 C

or
nu

s o
bl

on
ga

 (L
at

i K
at

h)
 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

12
 

Sa
kh

in
i 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

13
 

Ph
oe

ni
x 

hu
m

ili
s (

 T
ha

ka
l) 

H
er

b 
  

  
  

  
3 

12
00

 
  

  
14

 
A

sp
ar

ag
us

 ra
ce

m
os

us
 (K

ur
ilo

) 
H

er
b 

  
  

  
  

1 
40

0 
  

  
15

 
In

ul
a 

ca
pp

a 
(G

ai
 T

ih
ar

e)
 

H
er

b 
  

  
  

  
3 

12
00

 
  

  
16

 
C

is
sa

m
pe

lo
s p

ar
ei

va
 (B

at
ul

 P
at

e)
 

H
er

b 
  

  
  

  
1 

40
0 

  
  

17
 

Pa
ile

ti 
H

er
b 

  
  

  
  

2 
80

0 
  

  
18

 
Fe

rn
 (U

ny
u)

 
H

er
b 

  
  

  
  

1 
40

0 
  

  
19

 
Le

ea
 m

ac
ro

ph
yl

la
 (G

al
en

i) 
H

er
b 

  
  

  
  

14
 

56
00

 
  

  

Rajendra M.S. Bhandari                                                                                             Appendix / 140 

 



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
41

 
 

20
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 (A
ra

ha
ri)

 
C

lim
be

r 
  

  
  

  
2 

80
0 

  
  

21
 

Sp
at

ho
lo

bu
s p

ar
vi

fe
or

us
 (D

eb
re

 
La

ha
ra

) 
C

lim
be

r 
  

  
  

  
3 

12
00

 
  

  

22
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

C
lim

be
r 

  
  

  
  

1 
40

0 
  

  
23

 
B

au
hi

ni
a 

va
lh

ii 
(B

ho
rlo

) 
C

lim
be

r 
  

  
  

  
1 

40
0 

  
  

24
 

G
ol

 K
ak

ri 
C

lim
be

r 
  

  
  

  
1 

40
0 

  
  

  
  

  
  

12
00

 
  

87
.7

0 
  

38
00

0 
  

12
00

 
 

 
A

pp
en

di
x 

2f
 

Su
m

m
ar

y 
da

ta
 o

f s
ub

 p
lo

t #
 4

 
 

   
   

   
   

A
re

a 
0.

24
 h

a.
;  

   
  N

o.
 o

f m
ea

su
re

d 
pl

ot
: 1

;  
   

   
 T

re
at

m
en

t :
 H

ea
vy

 th
in

ni
ng

 

R
eg

en
er

at
io

n 

S.
N

o.
 

Sp
ec

ie
s 

Ty
pe

 o
f 

ve
ge

ta
tio

n 

N
um

be
r 

of
 st

em
 

pe
r p

lo
t 

N
um

be
r 

of
 st

em
 

pe
r h

a.
 

V
ol

um
e 

pe
r p

lo
t  

  
( m

3 
) 

V
ol

um
e 

pe
r h

a.
   

( m
3 

) 
Se

ed
lin

g 
pe

r p
lo

t 
Se

ed
lin

g 
pe

r h
a.

  

Sa
pl

i
ng

 
pe

r 
pl

ot
 

Sa
pl

in
g 

pe
r h

a.
 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
Tr

ee
 

6 
60

0 
1.

15
65

 
11

5.
65

 
51

 
20

40
0 

2 
80

0 
2 

Sc
hi

m
a 

w
al

lic
ha

ii 
( C

hi
la

un
e)

 
Tr

ee
 

1 
10

0 
0.

07
76

 
7.

76
 

4 
16

00
 

  
  

3 
A

rto
ca

rp
us

 la
ko

oc
ha

 (B
ad

ah
ar

) 
Tr

ee
 

  
  

  
0.

00
 

1 
40

0 
  

  
4 

Sy
zi

gi
um

 c
um

in
i (

Ja
m

un
) 

Tr
ee

 
1 

10
0 

0.
07

97
 

7.
97

 
1 

40
0 

  
  

5 
D

ill
en

ia
 p

en
ta

gy
na

 (T
at

ar
i) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

6 
W

oo
df

or
di

a 
fr

ut
ic

os
a 

(D
ha

iro
) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

7 
Fi

cu
s S

pe
ci

es
 ( 

D
um

re
e)

 
Sh

ru
b 

  
  

  
  

1 
40

0 
  

  
8 

M
al

lo
tu

s p
hi

lip
pi

ne
ns

is
 (S

in
du

re
) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

9 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 (B

ha
nt

) 
Sh

ru
b 

  
  

  
  

6 
24

00
 

  
  

10
 

C
ol

eb
ro

ki
a 

op
po

si
tif

ol
ia

 (D
hu

rs
el

i) 
Sh

ru
b 

  
  

  
  

1 
40

0 
  

  
11

 
M

el
as

to
m

a 
m

el
ab

at
hr

ic
um

 (A
ng

er
i) 

Sh
ru

b 
  

  
  

  
1 

40
0 

  
  

12
 

M
us

sa
en

da
 m

ac
ro

ph
yl

la
 (D

ho
bi

ni
) 

Sh
ru

b 
  

  
  

  
2 

80
0 

  
  

Fac. of Grad Studies, Mahidol Univ.                            M.Sc. (Natural Resource Management) / 141 
 

 



R
M

S 
B

ha
nd

ar
i  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 
 

 
 

   
   

   
 A

pp
en

di
xe

s /
   

14
2 

  

13
 

C
au

tle
ya

 sp
ic

at
a 

(P
an

is
ar

o)
 

H
er

b 
  

  
  

  
23

 
92

00
 

  
  

14
 

A
sp

ar
ag

us
 ra

ce
m

os
us

 (K
ur

ilo
) 

H
er

b 
  

  
  

  
3 

12
00

 
  

  
15

 
In

ul
a 

ca
pp

a 
(G

ai
 T

ih
ar

e)
 

H
er

b 
  

  
  

  
1 

40
0 

  
  

16
 

Pa
ile

ti 
H

er
b 

  
  

  
  

4 
16

00
 

  
  

17
 

Eu
pa

to
riu

m
 a

de
no

ph
or

um
 (B

an
m

ar
a)

 
H

er
b 

  
  

  
  

11
 

44
00

 
  

  
18

 
Le

ea
 m

ac
ro

ph
yl

la
 (G

al
en

i) 
H

er
b 

  
  

  
  

7 
28

00
 

  
  

19
 

Sp
at

ho
lo

bu
s p

ar
vi

fe
or

us
 (D

eb
re

 L
ah

ar
a)

 
C

lim
be

r 
  

  
  

  
1 

40
0 

  
  

20
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

C
lim

be
r 

  
  

  
  

2 
80

0 
  

  
  

  
  

  
80

0 
  

13
1.

38
 

  
49

20
0 

  
80

0 
1 

10
m

 x
 1

0m
 fo

r p
ol

e 
an

d 
5m

 x
 5

m
  p

lo
ts

 fo
r s

ee
dl

in
g 

an
d 

sa
pl

in
gs

 w
er

e 
m

ea
su

re
d 

2 
D

iv
is

io
n 

of
 d

ev
el

op
m

en
ta

l s
ta

ge
: T

re
es

 <
 3

0 
cm

; p
ol

e 
10

 c
m

 to
 2

9.
9 

cm
 a

t d
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t; 
Re

ge
ne

ra
tio

n 
(u

nd
er

gr
ow

th
) f

ur
th

er
 d

iv
id

ed
 in

to
 

2 
cl

as
s a

s S
ap

lin
g 

: 1
0 

cm
<

 d
bh

 b
ut

 m
or

e 
th

an
 1

 m
. h

ei
gh

t a
nd

 S
ee

dl
in

gs
: 3

0 
cm

 to
 1

00
 c

m
 h

ei
gh

t 

  
  

A
pp

en
di

x 
3 

C
al

cu
la

tio
n 

of
 D

iv
er

si
ty

 in
de

x 
(H

’)
 a

nd
 E

qu
ita

bi
lit

y 
(J

) 
    

   
   

 S
ub

 p
lo

t:
 1

 

S.
N

. 
Sp

ec
ie

s 
N

o.
 o

f 
pl

an
ts

  

Sp
ec

ie
s (

%
 

co
ve

rs
 

/N
um

be
rs

) 

Pr
op

or
tio

n 
of

 to
ta

l c
ov

er
 (p

i) 
[ 

To
ta

l n
o.

 o
f p

la
nt

 o
f a

 sp
ec

ie
s 

/to
ta

l n
um

be
r p

la
nt

s o
f a

ll 
sp

ec
ie

s i
n 

th
e 

qu
ad

ra
nt

] 

ln
 p

i (
Lo

g 
ba

se
 1

0)
 

pi
 ln

pi
 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
35

 
0.

57
38

 
0.

57
38

 
-0

.2
41

2 
-0

.1
38

42
32

 

2 
Sy

zy
gi

um
 c

um
in

i (
Ja

m
un

) 
1 

0.
01

64
 

0.
01

64
 

-1
.7

85
2 

-0
.0

29
27

65
61

 
3 

Ra
nd

ia
 d

um
et

or
um

 (M
ai

da
l K

an
da

) 
1 

0.
01

64
 

0.
01

64
 

-1
.7

85
2 

-0
.0

29
27

65
61

 
4 

M
al

lo
tu

s p
hi

lip
pi

ne
ns

is
 

1 
0.

01
64

 
0.

01
64

 
-1

.7
85

2 
-0

.0
29

27
65

61
 

5 
C

as
ea

ri
a 

gr
av

el
eo

ns
 (B

ad
ka

ul
e)

 
1 

0.
01

64
 

0.
01

64
 

-1
.7

85
2 

-0
.0

29
27

65
61

 

Rajendra M. S. Bhandari                                                                                             Appendix / 142 

 



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
43

 
 

6 
Be

rc
he

m
ia

 li
ne

at
a 

(A
rc

ha
l) 

1 
0.

01
64

 
0.

01
64

 
-1

.7
85

2 
-0

.0
29

27
65

61
 

7 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 (B

ha
nt

) 
6 

0.
09

84
 

0.
09

84
 

-1
.0

07
0 

-0
.0

99
08

92
82

 
8 

Pa
ve

tta
 in

di
ca

 (K
ag

io
) 

2 
0.

03
28

 
0.

03
28

 
-1

.4
84

1 
-0

.0
48

67
93

38
 

9 
Ph

oe
ni

x 
hu

m
ili

s (
 T

ha
ka

l) 
4 

0.
06

56
 

0.
06

56
 

-1
.1

83
1 

-0
.0

77
61

11
08

 
10

 
In

ul
a 

ca
pp

a 
(G

ai
 T

ih
ar

e)
 

2 
0.

03
28

 
0.

03
28

 
-1

.4
84

1 
-0

.0
48

67
93

38
 

11
 

Pa
ile

ti 
2 

0.
03

28
 

0.
03

28
 

-1
.4

84
1 

-0
.0

48
67

93
38

 

12
 

Le
ea

 m
ac

ro
ph

yl
la

 (G
al

en
i) 

3 
0.

04
92

 
0.

04
92

 
-1

.3
08

0 
-0

.0
64

35
53

17
 

13
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 (A
ra

ha
ri

) 
1 

0.
01

64
 

0.
01

64
 

-1
.7

85
2 

-0
.0

29
27

65
61

 
14

 
Sm

ila
x 

ov
al

ifo
lia

 (K
uk

ur
 D

ia
no

) 
1 

0.
01

64
 

0.
01

64
 

-1
.7

85
2 

-0
.0

29
27

65
61

 
 

 
61

 
 

 
 

-0
.7

30
45

28
47

 
  

   
   

   
 S

ub
 p

lo
t:

 2
 

S.
N

. 
Sp

ec
ie

s 
N

o.
 o

f 
pl

an
ts

  

Sp
ec

ie
s (

%
 

co
ve

rs
 

/N
um

be
rs

) 

Pr
op

or
tio

n 
of

 to
ta

l c
ov

er
 (p

i) 
[ T

ot
al

 n
o.

 o
f p

la
nt

 o
f a

 sp
. 

/to
ta

l n
o.

 p
la

nt
s o

f a
ll 

sp
. i

n 
th

e 
qu

ad
ra

nt
] 

ln
 p

i (
Lo

g 
ba

se
 1

0)
 

pi
 ln

pi
 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
53

 
0.

59
55

 
0.

59
55

 
-0

.2
25

12
-0

.1
34

06
2 

Sc
hi

m
a 

w
al

lic
ha

ii 
( C

hi
la

un
e)

 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

-0
.0

21
85

3 
Te

rm
in

ili
a 

bl
er

ic
a 

(B
ar

ro
) 

1 
0.

01
12

 
0.

01
12

 
-1

.9
50

78
-0

.0
21

85
4 

Ra
nd

ia
 d

um
et

or
um

 (M
ai

da
l K

an
da

) 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

-0
.0

21
85

5 
Be

rc
he

m
ia

 li
ne

at
a 

(A
rc

ha
l) 

1 
0.

01
12

 
0.

01
12

 
-1

.9
50

78
-0

.0
21

85
6 

C
or

nu
s o

bl
on

ga
 (L

at
i K

at
h)

 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

-0
.0

21
85

7 
Th

es
pe

si
a 

la
m

pa
s (

Ba
n 

K
ap

as
) 

1 
0.

01
12

 
0.

01
12

 
-1

.9
50

78
-0

.0
21

85
8 

C
le

ro
de

nd
ru

m
 v

is
co

su
m

 (B
ha

nt
) 

11
 

0.
12

36
 

0.
12

36
 

-0
.9

07
98

-0
.1

12
23

9 
Pa

ve
tta

 in
di

ca
 (K

ag
io

) 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

-0
.0

21
85

10
 

Ph
oe

ni
x 

hu
m

ili
s (

 T
ha

ka
l) 

6 
0.

06
74

 
0.

06
74

 
-1

.1
71

34
-0

.0
78

95
11

 
C

au
tle

ya
 sp

ic
at

a 
(P

an
is

ar
o)

 
2 

0.
02

25
 

0.
02

25
 

-1
.6

47
82

-0
.0

37
08

12
 

Eu
pa

to
ri

um
 a

de
no

ph
or

um
 

4 
0.

04
49

 
0.

04
49

 
-1

.3
47

75
 

-0
.0

60
51

 

Fac. of Grad Studies, Mahidol Univ.                            M.Sc. (Natural Resource Management) / 143 

 



R
M

S 
B

ha
nd

ar
i  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 
 

 
 

   
   

   
 A

pp
en

di
xe

s /
   

14
4 

  

(B
an

m
ar

a)
 

13
 

In
ul

a 
ca

pp
a 

(G
ai

 T
ih

ar
e)

 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

 
-0

.0
21

85
 

14
 

C
is

sa
m

pe
lo

s p
ar

ei
va

 (B
at

ul
 P

at
e)

 
1 

0.
01

12
 

0.
01

12
 

-1
.9

50
78

-0
.0

21
85

15
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 (A
ra

ha
ri

) 
2 

0.
02

25
 

0.
02

25
 

-1
.6

47
82

-0
.0

37
08

16
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

2 
0.

02
25

 
0.

02
25

 
-1

.6
47

82
-0

.0
37

08
  

  
89

 
  

  
  

-0
.6

93
61

  
   

   
   

 S
ub

 p
lo

t:
 3

 

S.
N

. 
Sp

ec
ie

s 
N

o.
 o

f 
pl

an
ts

  

Sp
ec

ie
s (

%
 

co
ve

rs
 

/N
um

be
rs

) 

Pr
op

or
tio

n 
of

 to
ta

l c
ov

er
 

(p
i) 

[ T
ot

al
 n

o.
 o

f p
la

nt
 o

f 
a 

sp
. /

to
ta

l n
o.

 p
la

nt
s o

f a
ll 

sp
. i

n 
th

e 
qu

ad
ra

nt
] 

lo
g 

pi
  

pi
 lo

g 
pi

 

1 
Sh

or
ea

 ro
bu

st
a 

( S
al

) 
35

 
0.

36
84

 
0.

36
84

 
-0

.4
33

68
03

78
-0

.1
59

76
78

51
2 

Sc
hi

m
a 

w
al

lic
ha

ii 
( C

hi
la

un
e)

 
2 

0.
02

11
 

0.
02

11
 

-1
.6

75
71

75
45

-0
.0

35
35

76
4

3 
Te

rm
in

al
ia

 b
le

ri
ca

 (B
ar

ro
) 

1 
0.

01
05

 
0.

01
05

 
-1

.9
78

81
07

01
-0

.0
20

77
75

12

4 
Sy

zy
gi

um
 c

er
as

oi
de

s (
 

K
ya

m
un

) 
2 

0.
02

11
 

0.
02

11
 

-1
.6

75
71

75
45

-0
.0

35
35

76
4

5 
Sy

zy
gi

um
 c

um
in

i (
Ja

m
un

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

-0
.0

20
77

75
12

6 
Ra

nd
ia

 d
um

et
or

um
 (M

ai
da

l 
K

an
da

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

-0
.0

20
77

75
12

7 
Ba

uh
in

ia
 m

al
ab

ar
ic

a 
(T

an
ki

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

-0
.0

20
77

75
12

8 
M

al
lo

tu
s p

hi
lip

pi
ne

ns
is

 
(S

in
du

re
) 

1 
0.

01
05

 
0.

01
05

 
-1

.9
78

81
07

01
-0

.0
20

77
75

12

9 
C

le
ro

de
nd

ru
m

 v
is

co
su

m
 

(B
ha

nt
) 

13
 

0.
13

68
 

0.
13

68
 

-0
.8

63
91

39
03

-0
.1

18
18

34
22

10
 

Th
es

pe
si

a 
la

m
pa

s (
Ba

n 
K

ap
as

) 
3 

0.
03

16
 

0.
03

16
 

-1
.5

00
31

29
17

-0
.0

47
40

98
88

11
 

 C
or

nu
s o

bl
on

ga
 (L

at
i K

at
h)

 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

-0
.0

20
77

75
12

12
 

Sa
kh

in
i 

1 
0.

01
05

 
0.

01
05

 
-1

.9
78

81
07

01
-0

.0
20

77
75

12
13

 
Ph

oe
ni

x 
hu

m
ili

s (
 T

ha
ka

l) 
3 

0.
03

16
 

0.
03

16
 

-1
.5

00
31

29
17

-0
.0

47
40

98
88

 

Rajendra M.S. Bhandari                                                                                         Appendix / 144 



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
45

 
 

14
 

As
pa

ra
gu

s r
ac

em
os

us
 (K

ur
ilo

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

 
-0

.0
20

77
75

12
 

15
 

In
ul

a 
ca

pp
a 

(G
ai

 T
ih

ar
e)

 
3 

0.
03

16
 

0.
03

16
 

-1
.5

00
31

29
17

 
-0

.0
47

40
98

88
 

16
 

C
is

sa
m

pe
lo

s p
ar

ei
va

 (B
at

ul
 

Pa
te

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

 
-0

.0
20

77
75

12
  

17
 

Pa
ile

ti 
2 

0.
02

11
 

0.
02

11
 

-1
.6

75
71

75
45

 
-0

.0
35

35
76

4 
18

 
Fe

rn
 (U

ny
u)

 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

 
-0

.0
20

77
75

12
 

19
 

Le
ea

 m
ac

ro
ph

yl
la

 (G
al

en
i) 

14
 

0.
14

74
 

0.
14

74
 

-0
.8

31
50

25
16

 
-0

.1
22

56
34

71
 

20
 

H
yp

er
ic

um
 c

or
di

fo
ul

iu
m

 
(A

ra
ha

ri
) 

2 
0.

02
11

 
0.

02
11

 
-1

.6
75

71
75

45
 

-0
.0

35
35

76
4 

21
 

Sp
at

ho
bu

lo
us

 p
ar

vi
fe

or
us

  
3 

0.
03

16
 

0.
03

16
 

-1
.5

00
31

29
17

 
-0

.0
47

40
98

88
 

22
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 
D

ia
no

) 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

 
-0

.0
20

77
75

12
 

23
 

Ba
uh

in
ia

 v
al

hi
i (

Bh
or

lo
) 

1 
0.

01
05

 
0.

01
05

 
-1

.9
78

81
07

01
 

-0
.0

20
77

75
12

 
24

 
G

ol
 K

ak
ri

 
1 

0.
01

05
 

0.
01

05
 

-1
.9

78
81

07
01

-0
.0

20
77

75
12

  
  

95
 

  
  

  
-1

.0
01

7
 

                
   

Fac. of Grad. Studies, Mahidol Univ.                         M.Sc. (Natural Resource Management) / 145 



R
M

S 
B

ha
nd

ar
i  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 
 

 
 

   
   

   
 A

pp
en

di
xe

s /
   

14
6 

      
   

   
  S

ub
 p

lo
t:

 4
 

S.
N

. 
Sp

ec
ie

s 
N

o.
 o

f 
pl

an
ts

 

Sp
ec

ie
s (

%
 

co
ve

rs
 

/N
um

be
rs

) 

Pr
op

or
tio

n 
of

 to
ta

l c
ov

er
 (p

i) 
[ 

To
ta

l n
o.

 o
f p

la
nt

 o
f a

 sp
ec

ie
s 

/to
ta

l n
um

be
r p

la
nt

s o
f a

ll 
sp

ec
ie

s i
n 

th
e 

qu
ad

ra
nt

] 
ln

 p
i (

Lo
g 

ba
se

 1
0)

 
pi

 ln
pi

 
1 

Sh
or

ea
 ro

bu
st

a 
( S

al
) 

51
 

0.
41

46
 

0.
41

46
 

-0
.3

82
37

07
-0

.1
58

53
08

9
2 

Sc
hi

m
a 

w
al

lic
ha

ii 
( C

hi
la

un
e)

 
4 

0.
03

25
 

0.
03

25
 

-1
.4

88
11

66
4

-0
.0

48
36

37
9

3 
Ar

to
ca

rp
us

 la
ko

oc
ha

 (B
ad

ah
ar

) 
1 

0.
00

81
 

0.
00

81
 

-2
.0

91
51

49
8

-0
.0

16
94

12
7

4 
Sy

zy
gi

um
 c

um
in

i (
Ja

m
un

) 
1 

0.
00

81
 

0.
00

81
 

-2
.0

91
51

49
8

-0
.0

16
94

12
7

5 
D

ill
en

ia
 p

en
ta

gy
na

 (T
at

ar
i) 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
6 

W
oo

df
or

di
a 

fr
ut

ic
os

a 
(D

ha
ir

o)
 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
7 

Fi
cu

s S
pe

ci
es

 ( 
D

um
re

e)
 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
8 

M
al

lo
tu

s p
hi

lip
pi

ne
ns

is
 (S

in
du

re
) 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
9 

C
le

ro
de

nd
ru

m
 v

is
co

su
m

 (B
ha

nt
) 

6 
0.

04
88

 
0.

04
88

 
-1

.3
11

58
01

8
-0

.0
64

00
51

1
10

 
C

ol
eb

ro
ki

a 
op

po
si

tif
ol

ia
 (D

hu
rs

el
i) 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
11

 
M

el
as

to
m

a 
m

el
ab

at
hr

ic
um

 (A
ng

er
i) 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
12

 
M

us
sa

en
da

 m
ac

ro
ph

yl
la

 (D
ho

bi
ni

) 
2 

0.
01

63
 

0.
01

63
 

-1
.7

87
81

24
-0

.0
29

14
13

4
13

 
C

au
tle

ya
 sp

ic
at

a 
(P

an
is

ar
o)

 
23

 
0.

18
70

 
0.

18
70

 
-0

.7
28

15
83

9
-0

.1
36

16
56

2
14

 
As

pa
ra

gu
s r

ac
em

os
us

 (K
ur

ilo
) 

3 
0.

02
44

 
0.

02
44

 
-1

.6
12

61
01

7
-0

.0
39

34
76

9
15

 
In

ul
a 

ca
pp

a 
(G

ai
 T

ih
ar

e)
 

1 
0.

00
81

 
0.

00
81

 
-2

.0
91

51
49

8
-0

.0
16

94
12

7
16

 
Pa

ile
ti 

4 
0.

03
25

 
0.

03
25

 
-1

.4
88

11
66

4
-0

.0
48

36
37

9
17

 
Eu

pa
to

ri
um

 a
de

no
ph

or
um

 (B
an

m
ar

a)
 

11
 

0.
08

94
 

0.
08

94
 

-1
.0

48
66

24
8

-0
.0

93
75

04
3

18
 

Le
ea

 m
ac

ro
ph

yl
la

 (G
al

en
i) 

7 
0.

05
69

 
0.

05
69

 
-1

.2
44

88
77

3
-0

.0
70

83
41

1

19
 

Sp
at

ho
lo

bu
s p

ar
vi

fe
or

us
 (D

eb
re

 
La

ha
ra

) 
1 

0.
00

81
 

0.
00

81
 

-2
.0

91
51

49
8

-0
.0

16
94

12
7

20
 

Sm
ila

x 
ov

al
ifo

lia
 (K

uk
ur

 D
ia

no
) 

2 
0.

01
63

 
0.

01
63

 
-1

.7
87

81
24

-0
.0

29
14

13
4

  
  

12
3 

  
  

  
-0

.8
87

1
 

Rajendra M. S. Bhandari                                                                                            Appendix / 146 

 



Fa
c.

 o
f G

ra
d 

St
ud

ie
s, 

M
ah

id
ol

 U
ni

v.
  

 
 

M
.S

c.
 (N

at
ur

al
 R

es
ou

rc
e 

M
an

ag
em

en
t) 

/ 1
47

 
 

  
C

al
cu

la
tio

n 
of

 e
qu

ita
bi

lit
y 

/ e
ve

nn
es

s 
 

Pl
ot

 N
o.

 
N

o.
 o

f S
pp

.  
   

( S
) 

ln
 S

 
H

' 
Eq

ui
ta

bi
lit

y 
= 

H
'/l

n 
S 

1 
14

 
1.

15
 

0.
75

18
 

0.
65

59
 

2 
16

 
1.

20
 

0.
69

36
 

0.
57

60
 

3 
24

 
1.

38
 

1.
00

17
 

0.
72

58
 

4 
20

 
1.

30
 

0.
88

71
 

0.
68

18
 

 
 

 
 

 
 

 
 

 
 

Pl
ot

 
D

iv
er

si
ty

 H
’ 

  

N
o.

 
   

   
   

   
   

s 
Eq

ui
ta

bi
lit

y 
(J

)=
 H

'/l
n 

S 

  
= 

-∑
pi

 ln
 p

i 
  

  
   

   
   

   
 i=

1 

N
o.

 o
f s

pe
ci

es
 

(S
) 

ln
 S

 

  

1 
0.

75
18

 
14

 
1.

15
 

0.
65

59
 

2 
0.

69
36

 
16

 
1.

20
 

0.
57

6 

3 
1.

00
17

 
24

 
1.

38
 

0.
72

58
 

4 
0.

88
71

 
20

 
1.

30
 

0.
68

18
 

 

Fac. of Grad. Studies, Mahidol Univ.                          M.Sc. (Natural Resource Management) / 147 

 



Rajendra M.S. Bhandari Appendix / 148

Appendix 4
List of useful species in sub plots and their use

Sub plot 1

S.
No. Species Local Name Type of

vegetation Use

1 Shorea robusta Sal Tree Timber, fuel wood,
2 Syzigium cumini Jamun Tree Timber, fuel wood,
3 Inula cappa Gai Tihare Herb Fodder
4 Smilax ovalifolia Kukur Diano Climber Fodder, religious value
5 Mallotus philippinensis Sindure Shrub Fuel wood

Sub plot 2
S.

No. Species Local
Name

Type of
vegetation Use

1 Shorea robusta Sal Tree Timber, fuel wood,
2 Schima wallichaii Chilaune Tree Timber, fuel wood
3 Terminalia belerica Barro Tree Fuel wood, Medicine
4 Inula cappa Gai Tihare Herb Good fodder

5 Smilax ovalifolia Kukur
Diano Climber Fodder, religious value

Sub plot 3
S.

No. Species Local
Name

Type of
vegetation Use

1 Shorea robusta Sal Tree Timber, fuel wood,
2 Schima wallichaii Chilaune Tree Timber, fuel wood
3 Terminalia belerica Barro Tree Fuel wood, Medicine
4 Syzigium cerasoides Kyamun Tree Fuel wood
5 Syzigium cumini Jamun Tree Timber and fuel wood
6 Bauhinia malabarica Tanki Shrub Fodder

7 Asparagus racemosus Kurilo Herb Medicine, vegetables,
industrial raw materials

8 Spatholobus parvifeorus
Debre
Lahara Climber Good fodder

9 Smilax ovalifolia Kukur
Diano Climber Fodder, religious value

10 Bauhinia Valhi Bhorlo Climber Fodder and household
use

11 Cissampelos pareiva Batulepate Herb Medicine
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Sub plot 4
S.

No. Species Local
Name

Type of
vegetation Use

1 Shorea robusta Sal Tree Timber, fuel wood,
2 Schima wallichaii Chilaune Tree Timber, fuel wood
3 Artocarpus lakoocha Badahar Tree Excellent fodder
4 Syzigium cumini Jamun Tree Timber and fuel wood

5 Asparagus racemosus Kurilo Herb Medicine, vegetables,
industrial raw materials

6 Spatholobus parvifeorus
Debre
Lahara Climber Good fodder

7 Smilax ovalifolia Kukur
Diano Climber Fodder, religious value

8 Dillenia pentagyna (Tatari) Tatari Tree Agricultural tools
9 Woodfordia fruticosa (Dhairo) Dhairo Shrub Fodder, medicine
10 Ficus Species ( Dumree) Dumree Shrub Fodder
11 Mussaenda macrophylla) Dhobini Shrub Household use
12 Cautleya spicata Panisaro Shrub Medicine
13 Inula cappa Gai Tihare Herb Good fodder
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Appendix 5

Number of useful species and their numbers in sub plots
Sub plots

S.N.
Species Local Name Vegetation

type Use
1 2 3 4

1 Shorea robusta Sal Tree Timber, fuel
wood * * * *

2 Smilax ovalifolia Kukur Diano Climber Religious value * * * *

3 Syzigium cumini Jamun Tree Timber, fuel
wood * * *

4 Inula cappa Gai Tihare Shrub Good fodder * * *

5 Schima wallichaii Chilaune Tree Timber, fuel
wood * * *

6 Terminalia belerica Barro Tree Fuel wood,
medicine * *

7
Asparagus racemosus Kurilo Herb Medicine,

vegetables * *

8
Spatholobus
parvifeorus Debre Lahara Climber Good fodder * *

9 Syzigium cerasoides Kyamun Tree Fuel wood *
10 Bauhinia malabarica Tanki Shrub Fodder *

11
Bauhinia Valhi Bhorlo Climber Fodder and

household use *

12 Cissampelos pareiva Batulepate Climber Medicine *

13 Dillenia pentagyna Tatari Tree Agricultural
tools *

14 Woodfordia fruticosa Dhairo Shrub Medicine and
fodder *

15 Artocarpus lakoocha Badahar Tree Excellent fodder *
16 Ficus species Dumree Shrub Good fodder *

17
Mussaenda
macrophylla Dhobini Shrub Household use *

18 Cautleya spicata Panisaro Shrub Medicine *
* indicates the species present in sub plots
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Appendix 6
Overall perception of major stakeholders towards SDP

A. Overall perception of respondents towards learning aspect of SDP

Perception

Strongly
A

gree

A
gree

N
o

O
pinion

D
isagree

Strongly
D

isagree

Total

W
eighted

M
ean

Std.
dev.

Number/percent

SDP is developing as
learning site for forest
resource managers

15 9 6 1 0 31 4.23 0.77

48.4 29.03 19.35 3.23 0 100
SDP is a useful site for
experimentation of forest
management options

5 9 16 1 0 31 3.58 0.79

16.1 29.03 51.61 3.23 0 100
SDP provides the
opportunity to understand
complex forest ecosystem

2 5 18 6 0 31 3.1 0.78

6.45 16.13 58.06 19.4 0 100
SDP has become a program
to probe and understand
social problems related to
the resource conservation
and management

5 18 6 2 0 31 3.84 0.77

16.1 58.06 19.35 6.45 0 100
SDP helps to understand
forest stand dynamic 6 13 9 3 0 31 3.71 0.89

19.4 41.94 29.03 9.68 0 100

SDP support the philosophy
of learning by doing 14 11 4 2 0 31 3.81 0.90

45.2 35.48 12.9 6.45 0 100



Rajendra M.S. Bhandari Appendix / 152

B. Overall perception of respondents towards community aspect of SDP

Perception

Strongly
A

gree

A
gree

N
o

O
pinion

D
isagree

Strongly
D

isagree

Total

W
eighted

m
ean

Std.dev.

Number/percent
SDP help to harmonize
between the community
and bio- physical
condition

5 15 8 3 0 31 3.71 0.85

16.1 48.39 25.81 9.68 0 100
SDP findings encourage to
CFUG to participate in
forest management
activities

13 11 4 3 0 31 4.1 0.96

41.9 35.48 12.9 9.68 0 100

SDP helps to address the
community problems
concerning resource
utilization

5 11 11 4 0 31 3.55 0.91

16.1 35.48 35.48 12.9 0 100

SDP findings of particular
CFUG are useful learning
to other nearby CFUG in
minimum cost

12 11 5 3 0 31 4.03 0.97

38.7 35.48 16.13 9.68 0 100

SDP provides the forum
for negotiation of demands
of different interest groups
within the community

6 15 7 2 1 31 3.74 0.95

19.4 48.39 22.58 6.45 3.23 100
Owning the SDP is a
prestigious matter for
CFUG

13 10 3 5 0 31 4 1.08

41.9 32.26 9.68 16.1 0 100
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C. Overall perception towards silviculture practice of SDP

Perception

Strongly
A

gree

A
gree

N
o

O
pinion

D
isagree

Strongly
D

isagree

Total

W
eighted

m
ean

Std.dev.

Number/percent
SDP is an important site to
develop and test
silviculture tools and
techniques

13 5 11 2 0 31 3.94 1.01

41.9 16.13 35.48 6.45 0 100

SDP creates the visual
effect of forest vegetation
dynamics which help to
understand the forest
dynamics easily

8 14 7 2 0 31 3.9 0.86

25.8 45.16 22.58 6.45 0 100

SDP information helps to
understand cutting effect
on forest ecosystem

12 10 6 3 0 31 4 0.98

38.7 32.26 19.35 9.68 0 100

Now we can differentiate
between past and present
practice of silvicultural
methods

15 10 5 1 0 31 4.03 0.84

48.4 32.26 16.13 3.23 100
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D. Overall perception towards the management aspect of SDP

Perception

Strongly
A

gree

A
gree

N
o

O
pinion

D
isagree

Strongly
D

isagree

Total

W
eighted

m
ean

Std.dev.

Number/percent
SDP leads CFUG and
other stakeholders towards
the active forest
management

10 15 5 1 0 31 4.1 0.78

32.3 48.39 16.13 3.23 0 100
SDP helps CFUG to build
up the confidence about
the sustainable
management of forest
resources

10 15 5 1 0 31 4.1 0.78

32.3 48.39 16.13 3.23 0 100
SDP information are
useful to improve the
community forest
management plan

12 10 8 1 0 31 4.06 0.88

38.7 32.26 25.81 3.23 0 100
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Appendix 7
Description of major tree species

Schima wallichaii (Chilaune)
• It is an evergreen, medium-sized to large tree growing to

47 m in height. It is a common tree that can grow in a

wide range of climates, habitats and soils. Its light

requirements are moderate. It often occurs gregariously in

primary lowland to montane forest, but is particularly

common in disturbed and secondary forests. Early growth

is comparatively slow, accelerating later. It coppices

easily; it is fairly resistant to fire from the age of 5 years,

when it can reproduce by coppice shoots.

Shorea robusta (Sal)
Sal (Shorea robusta) forests cover over 1 million ha in

Nepal and these forests are conventionally managed for

commercial timber (Gautam and Devoe 2006). It is a

large, deciduous tree up to 50 m tall and with a dbh of 5

m; these are exceptional sizes, and under normal

conditions S. robusta trees attain a height of about 18-

32 m and girths of 1.5-2 m; bole is clean, straight and

cylindrical. At higher elevations, S. robusta can be

damaged by frost. It flourishes best in deep, well-

drained, moist, slightly acid sandy to clayey soils. It

does not tolerate water logging. It is a species that

requires a lot of light, it coppices well.
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Syzigium cumini (Jamun)
It is a medium-sized tree 10-30 m high, with a

straight to crooked, short, stout trunk, 40-100

cm in diameter, sometimes trees with

circumference of 62.5 cm have been reported.

Crown is irregular or globular with many

branches. This tree favors moist, damp or

marshy situations, where it tends to form

gregarious crops. It tolerates prolonged

flooding. Once established, it can tolerate

drought. It is frost hardy when mature and

sensitive when young. Seedlings are readily

killed by fire, but saplings and trees survive

ground fires. In the Himalayan valleys, it

ascends to about 1 200 m. Natural reproduction

of the plant is encouraged by fire protection. In

the sapling stage, it thrives best in the open,

when all overhead shade should be removed.
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