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Section 1:
Summary
The aim of the work was to devise methods and strategies to reduce the rate of
fragmentation of the forests. Although, the area has been notified as a Protected
Area recently, there has been no exclusive policies that aim for biodiversity
conservation. The local people (farmers and non-timber forest produce collectors)
are highly dependent on forest resources for their livelihood. We suggest alternative
and sustainable methods of agriculture and development to reduce the overall
impact on forests. We document the comprehensive list of agricultural practices that
contribute to forest fragmentation. We develop models that implement sustainable
resource usage for farmers that may be widely implemented in the study area. With
the local governing bodies and forest department, we are involved in planning and
policy making that strategize sustainable resource use. We are presently working
towards mobilizing resources for farmers who are willing to take sustainable
farming methods. We actively involved in village governing body meetings to
educate and encourage people to take up new methods of agriculture and
sustainable resource use. We are also working with the local forest department to
address fragmentation issues by halting developmental projects on one hand and
implementing afforestation of barren areas on the other.
Introduction
Many endemic and endangered species including the largest population of liontailed macaque inhabit the Aghanashini Lion-tailed macaque Conservation Reserve
(ACR), a newly formed protected area. The area is also inhabited by a large human
population which is highly dependent on forests for subsistence. Historically, these
forests have been subjected to large scale developmental activities and substantial
extraction of forest resources by local communities resulting in an annual loss of
1.9% of evergreen forests. The development policies of the government are being
blindly implemented in the area which is fragmenting the habitat to a great extent.
Further, encroachments, built-up areas and roads have been increasing rapidly over
the years. There has been a proposed railway line and a hydro-electric project that
traverses across the centre of the reserve which has been an alarming development.
To address all these issues, we are a part of the team planning to raise a campaign
and legal battle against such projects. We have been able to succesfully convince
several governmental departments to devise policies that are suitable to the area
and which reduce fragmentation. We provide inputs and directions to the local
forest department to scientifically manage the forest and their resources. The
present work also documents the different agricultural practices and precisely map
the road network that contribute to forest fragmentation. We have also been
successful in influencing fund allocation under different governmental schemes to
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encourage farming communities to take up sustainable resource use. These
initiatives have been addressed to reduce the pressure on the forets to a great
extent. Thus, the objectives of the present study were very important as it not only
identified the issues driving forest fragmentation, but quantified them and and
implemented the solutions to save one of the unique habitats of endemic biota of the
Western Ghats.

Fig 1. Map of Aghanashini Lion-tailed macaque Conservation Reserve
Project members
Dr. K. Santhosh, Msc., Phd, (Team Leader).
Working on Conservation Aspects of Lion-tailed macaque in Central Western Ghats
for nearly a decade
Ms. Medha Hegde M.Sc, (Team member)
Working with local communities and biodiversity from 5 years
Gangadhara Linga Gowda (Team Member),
Local community person, Working from 6 years on conservation aspects of liontailed macaques as a field person
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Section 2:
Aim: Project suggests alternative methods of agriculture and provide development
models and strategies for long-term management of the area.
Objectives:
1. Comprehensive list of agriculture practices that contribute to forest fragmentation
is developed
2. Documentation of land use change in ACR using GIS and participatory tools
3. Mitigation measures for forest fragmentation suggested through promoting
sustainable agriculture system and sustainable resource use
4. Capacity strengthening of local community organisations for effective governance
and management of natural resources
5. Outreach activities conducted for project purpose
6. Collective management towards mitigating forest fragmentation established
Changes to original project plan
The Village Forest Committees (VFC) of the area is largely redundant in
conservation which becomes active only during marketing of Garcinia gummi-gutta
rind. The local forest department has a very high control on management and
decisions of the VFC. Therefore as planned, we were sometimes practically unable to
reflect upon issues faced by local people in forest management. In other instances,
the local people and the forest department staff jointly took decisions that proved to
be disastrous for conservation. The same applies for other governmental
departments of the area. Therefore we realize that many of the objectives of the
present project will be successfully achieved only if there are strong policy decisions
taken at the federal state level. In the near future, we plan to publicize this on media
and directly target policy making approaching concerned departments of the state.
Methodology
1. The study area constituted 8 villages adjoining forests inhabiting Lion-tailed
Macaques with 70 village hamlets and 624 household representing all the
communities and economic groups of the area. The information on total
number of households in each hamlet was collected from the respective
administrative bodies / Panchayats. The households were categorized into 4
groups based on the size of land holdings into >3 acres (large land holdings),
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0.5 – 3 acres (medium land holdings), <0.5 (small land holdings) and landless
(0). This was done to ensure involve all the major resource – dependent
communities, from resource, poor to rich. Among the total number of
households in each category in respective hamlets, 15% of them were
sampled. Data was collected using questionnaire surveys using stratified
random sampling method. To quantify the dependency of agriculture and
livelihood on the forest, data on agricultural details and inputs to agriculture
lands were collected. Data collection was done between September 2016 to
August 2017. Analysis of the quantitative data was done using simple
statistical analysis and tabulations.
2. The vegetation cover of the area was categorized into five thematic classes
based on previous classifications into Evergreen, Semi-evergreen,
Plantations, Agricultural fields, Grasslands/builtup and river based on
previous classifications. Landsat 8 images were used for analysis acquired
during November 2012. A supervised classification was done using QGIS
software to obtain a classified map of the recent land use- Land cover change.
All the motorable roads and trails in the reserve were traversed and mapped
using Garmin GPS etrex25. The sampling of semi-evergreen forests which
are largely leaf extracting forests were mapped and sampled for vegetation
parameters to document their stand structure. About one hectare of forest
land was assessed for its vegetation. The girth at breast height was
measured of each tree in a plot of 10m radius. 100 such plots was measured,
evenly distributed
covering the reserve. In every plot, all living trees with GBH (Girth at breast
height) greater than 30 cm (12 inch) was noted down as trees, and those
with GBH less than 30 cm was considered as young trees.
3. The sustainable practices were identified by questionnaire surveys done at
family level. About 10% of each category at every village hamlets were
sampled. The sample of the open ended questionnaire is attached in the
Appendix 3. The methods that were perceived to be self-reliant were noted
and discussed during focussed group discussions and their efficacy and
limitations were discussed. Further meetings were held along with other
stakeholders and government departments like forest department, Local
governing bodies and Village Forest Committees for widespread knowledge
exchange. Providing Incentives to farmers under different schemes to
publicize sustainable agriculture methods were sought.

4. Need based trainings and workshops were conducted for Village Forest
Committees (VFC) and Panchayat members. The areas that needed more
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forest committees were surveyed in the area, along with the interactions
with the front-line staff of the forest department a list was produces and a
proposal (See Appendices) was prepared and submitted to the Deputy
Conservator of Forests. Alternative methods of Value addition and processing
of Non-timber Forest Products was explored along with the VFC members
and forest department.
5. All the front-line staffs of the department were involved in the lion-tailed
macaque population assessment programme. Training was given by the
project leader regarding population assessment and the need of conserving
the unique habitat and the issues of the area that needs to be addressed by a
series of meetings in the area. A total of 5 Meetings with local leaders and
general public were conducted at administrative centres involving and
explaining the need of least input sustainable agriculture. Discussions
regarding the allocation of funds from different schemes and hand over of
amenities and materials required for sustainable livelihood were devised.
The print media interactions have been very constant and the articles
relating to the project aim and objectives have been published regularly till
date.
6. Forest department, Village forest Committees, local leaders, policy makers
and farmers were linked effectively at various platforms and venues.
To provide inputs for establishing management plan of the area, a series of
reports have been submitted by the team regarding management of NonTimber Forest Produce trade and harvesting, electrocution of lion-tailed
macaques and their of mitigation methods. Regular meetings with the policy
makers and governmental departments have been conducted for lobbying
towards achieving the overall goal.
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Outputs and Results
1. Comprehensive list of agriculture practices that contribute to forest
fragmentation is developed
Harvesting of NTFPs, farming, agriculture labouring are the major occupations in
the study villages. Commercial crops like betel nut, spices like cardamom, pepper,
ginger and vanilla are cultivated in these villages. Mango, jackfruit, lemon, orange,
coconut and other fruits are the major horticulture crops. Besides majority of the
people grow paddy rice as stable food crop. Vegetables are grown on a smaller scale
for domestic purpose. Forest bio-mass collection found to be very common in all the
surveyed families. When we considered the volume proportion of different
commodities of forest bio-mass fire wood collection comes out first (53%) and dry
grass being the lowest (1%).

Fig 2. Dependency of people on forest resources in focal villages of
Aghanashini Lion-tailed macaque Conservation Reserve
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2. Documentation of land use change in ACR using GIS and participatory tools

Fig 3: Classified image of all the forest types in the Sirsi and Honnavara
divisions of Aghanashini Lion-tailed macaque Conservation Reserve
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Fig 4: Classified image with the existing road networks mapped in the Sirsi
and Honnavara divisions of Aghanashini Lion-tailed macaque Conservation
Reserve
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Fig 5: Classified image showing the vegetation plots with the forest types in
the Sirsi and Honnavara divisions of Aghanashini Lion-tailed macaque
Conservation Reserve
Table 1. Present status of the forest types, area and percentage of different
forest cover in the Sirsi and Honnavara divisions of Aghanashini Lion-tailed
macaque Conservation Reserve

Class
Evergreen
Semi-evergreen
Plantations
Agriculture
Built-up,
Grassland
River

Area
[Sq.km]
147.69
159.69
15.76
35.93
42.78
5.02

Percentage
36.30
39.25
3.87
8.83
10.51
1.23
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A total of 4340 individual trees were measured at their breast height of which 4288
individuals were of woody species and 52 individuals were climbers in the entire
1.2 hectare land within the reserve.
Fig 6. Importance value index of some dominant plant species in the leafforests of the reserve

Table 2: Stand density, species richness, basal area and species occurrence
rate across different girth classes in the leaf-forests of the reserve
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3. Mitigation measures for forest fragmentation suggested through promoting
sustainable agriculture system and sustainable resource use
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4. Capacity strengthening of local community organisations for effective governance and
management of natural resources
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5. Outreach activities conducted for project purpose
The news paper articles in both national and state media have been given below
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6. Collective management towards mitigating forest fragmentation established
Given below are the photos and snapshots of proposals jointly written with the
forest department that are in the process of implementation to mitigate forests
fragmentation. The proposals are attached as appendices.
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Communication & Application of results
1. We were able to convince the farmers that the biomass could be collected
sustainably by construction of multipurpose bunds constructed around
farmlands by the means of live demonstrations. About 100 families have
however completed bund constructions in the pilot project and ready to
harvest biomass in the coming monsoons. This has been a model for
wider application in the reserve. The bunds that are constructed are
going to be a mandatory activity for farmers which will be monetarily
supported by panchayats in the coming years.
2. The images showing depredation of evergreen forests have been very
alarming for the forest department. They are using such areas for
afforestation using food species of endangered fauna and plant species
important for local people as NTFP. About 50000 saplings have already
been planted based on the list provided by the team.

3. Village forest committees that have been redundant have been identified
by the departments and the proposal to install about 20 more VFCs in the
areas have been considered.
4. Constant communication of project results with the print media is in
place. This has in some instances pressurized government officials to
timely take up policy decision.
5. A series of proposals have been communicate dto the concerned officials
for easy decision making, of which some of them have been successfully
applied.
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Monitoring and Evaluation
1. Increased participation and proactive interactions of local people and
farmers in meetings and their positive response has increased.
2. Effective communications with the media and increased newspaper
publications and social media outreach has been achieved.
3. Information exchange between the team and the farmers and their active
participations in focussed group discussions has increased.
4. Generation of self-explanatory maps have been achieved as per the plan.
5. Successful training to forest department front line staff regarding population
monitoring and management; training on sustainable extractions of NTFP to
harvesters is given and applied
6. Joint proposals have been prepared along with the forest department with
respect to the agendas that were planned have been implemented.
Achievements and Impacts
1. Qualitative and quantitative documentation of forest dependence on Agriculture
which helps in policy making for conservation.
2. Listing out some of sustainable methods of agriculture helped in widespread
promotion and to provide incentives.
3. Implementing of most effective agricultural practice in focal villages helped in
showcasing it to different departments.
4. Facilitating financial incentives to people from local governing bodies and forest
department is helping in people taking up these methods at large-scale.
5. Field work and ground level interactions have made us involve in policy
recommendations for governing bodies and forest department on both short-term
and long term.
6. We have partially been successful in installing faith of local people on Village Forest
Committees through which we plan to use it as a tool for conservation in the future.
7. Mapping of roads and electric lines on ground have been helpful in document
preparation for submitting to concerned departments. The decision of insulating
lines in the reserve has been taken up.
Capacity Development and Leadership capabilities
Project increased the team visibility in the area. It facilitated the team members to
openly interact with all the stakeholders which was an inhibition in the past. In
particular, it was helpful in interacting with the bureaucrats. In the past, it was
perceived difficult to convince the present system to influence the policy. The
techniques such as ‘Pitch lift’ and ‘Grandmother interaction’ were well applied
throughout the study period and beyond. The team learnt to understand different
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perspectives of conservation in stakeholders views. The overall confidence of the
team members in our conservation efforts was increased as a result of the training
and project implementation
Section 3:
Conclusion
The shift from conventional metods of farming to sustainable least input techniques
have been initiated but needs strict policy decisions and constant followup for
effective implementation. Efforts are in place to allocate funds and incentives to
people by government agencies for ensuring sustainability in resource use . The
popular developmental policies have been relooked and efferots have been taken to
revise based on scientific information generated. However, there is a constant
pressure from the government to develop and upgrade projects like hydro electric
and public transportations. The project members along with some activists are
legally counteracting and fighting against such developments by means of petitions.
Afforestation using priority plant species of the reserve in required areas has been
initiated. These are some of the steps taken in the area to mitigate fragmentation of
habitat which is important for endangered and endemic biota.
Problems encountered and lessons learnt
1. Farmers of the area are traditionally inclined to farming methods that is very
resource demanding. Hence they are reluctant to undergo a behaviour change in
their methods. However, we overcame the issue with live demonstrations, meetings
and by providing incentives.
2. Farmers looked for short-term monetary benefits to change their traditional
methods rather than long-term benefits. We overcame this issue by facilitating
monitory benefits to people who took up activities that reduced forest dependence.
3. The local forest department in the reserve is under the jurisdictions of Sirsi and
Honnavara Forest Divisions. Both the divisions face different types of challenges for
management. They are bound by regulations set by the federal state. Hence, they do
not take common decisions on a particular issue on ground. Thus, it takes double
efforts to convey information and the decisions taken by officials are sometimes
contrasting to each other. Therefore we have dealt with this issue by targeting the
policy at the Principal Chief Conservator’s office at the state level.
Lessons learnt in general:
We have realized that at grass root level, people do not undergo attitude change and
behaviour change unless the government provides short-term monitory benefits.
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This was an important lesson learnt to accommodate it for future policy changes
that we suggest. On the other hand, the government departments do not respond
well to new ideas and schemes unless there is a government order or policies to
direct them. Hence we learnt that there is a strong need to lobby for right policies to
be set.
In the future
The project team is working continuously to achieve the below mentioned
activities, of which some of them have been successful and have shown results. A
few of them however require policy decisions to be taken. We are however in
constant touch with the administration and policy makers to influence policy.
Table 3: Activities planned for the future in Aghanashini Lion-tailed macaque
Conservation Reserve
Activities
Extending of multi-purpose bund making to other areas of the
reserve
Finalizing on Garcinia driers design with the forest department
Online tendering of NTFP to provide increased revenue to
people and VFC
Value addition of NTFP by women groups
Establish new VFCs for effective management of NTFP trade
Organic certification of VFCs to increase trading credibility
Wide publicizing of project outputs through media
Further Analysis of land use change data for scientific
publications
Continuing with Policy recommendations to Agriculture
department, Horticulture department, Department of Women
and Child welfare regarding project ideas and outputs and
mobilizing policy decisions

Objective
6
9
9
9, 7
9
9
8
5
4
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Section 4:
APPENDIX 1: CLP M&E measures of the project
Output
Number of CLP Partner Staff involved in
mentoring the Project

Number of species assessments
contributed to (E.g. IUCN assessments)
Number of site assessments contributed to
(E.g. IBA assessments)
Number of NGOs established
Amount of extra funding leveraged ($)
Number of species
discovered/rediscovered
Number of sites designated as important
for biodiversity (e.g. IBA/Ramsar
designation)
Number of species/sites legally protected
for biodiversity

Number

Additional Information

-

Lion-tailed macaque
population was assessed
using occupancy
sampling using 50
volunteers along with
the local forest
department. The
trainings for volunteers
and forest department
was conducted by
project team and
supervisor

1
-

1
1

1

Number of stakeholders actively engaged in
species/site conservation management
5

Lion-tailed macaque
population was assessed
as per the long-term plan
and vision
Aghanashini Lion-tailed
Macaque Conservation
Reserve (ACR)
More protection and
surveillance has been
provided based on our
inputs in the area
Farmers, NTFP
collectors, Village Forest
Committees, Panchayats,
Forest Department have
been a constant
collaborator for
achieving the project
goal
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Number of species/site management
plans/strategies developed

Number of stakeholders reached

Several reports have
been generated and
submitted to concerned
departments which have
even been used in legal
proceedings to conserve
and manage the forest
1
reserve
Farmers, NTFP
collectors, Village Forest
Committees, Panchayats,
Forest Department have
been a constant
~1500
collaborator for
individual achieving the project
s
goal

Examples of stakeholder behaviour change
brought about by the project.

Examples of policy change brought about
by the project

1. About 50,000 INR has
been released to farmers
who have agreed to take
up construction of bunds
around their farm lands.
This has been allocated
for about 50 families
already and most of the
households have agreed
to implement it
presently. It has already
become a mandatory
activity in the focal
panchayats.
2. To seize further
electrocution of liontailed macaques,
insulation of electrical
lines have been taken up.
3. Due to our constant
efforts, the forest
department is
considering auctioning of
NTFP online to increase
transparency and to
provide fair price to
harvesters
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4. Based on the report
submitted to the forest
department, live bridges
for animal crossover
have been initiated .

Number of jobs created
4

Number of academic papers published
2
(ongoing)
1.

2.

Number of conferences where project
results have been presented

3.

2

The project team used
for local assistants to
assist the project and to
facilitate meetings and
workshops locally
The vegetation data has
been used for the
manuscript that
highlights the overall
stand structure of the
area
Land use Land cover
change data is also in
preparation
India - Behaviour,
Ecology and Evolution,
Corbett National Park, 10
-12c March 2016
Bio-resource
conservation and
Utilization, College of
Forestry, Sirsi; May
13,14, 2017
A National Seminar on
Wild Edible Fruits of
Western Ghats:
Conservation and
Utilization is being
organized at College of
Forestry, Ponnampet ,
(Abstract prepared for
submission), 2-3 March
2018

(Attached)
APPENDIX.2 Vegetation data from plots in the semi-evergreen, degraded leaf
forests (Attached)
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APPENDIX 3. Questionnare survey data sheet (Attached)
APPENDIX 4. Questionnare data is attached (Attached)
APPENDIX 5. Restoring connectivity between forest patches for Lion-tailed
macaques in Aghanashini Lion-tailed Macaque Conservation Reserve (Attached)
APPENDIX 6. Status and conservation requirements of Lion-tailed Macaques
(Macaca silenus) in the Aghanashini Lion-tailed macaque Conservation Reserve
(Attached)
APPENDIX 7. Upgrading of open electrical lines to insulated cables and encasing
transformers in Aghanashini Lion-tailed macaque Conservation Reserve (Attached)
APPENDIX 8. Sustainable extraction and processing of Uppage (Garcinia gummigutta): Problems from the past and challenges in the future (Attached)
APPENDIX 9. Streamlining of NTFP extractions in Sirsi-Honnavara through
capacity strengthening of Village Forest Committees (Attached)
Appendix 10. Translating Scientific Facts for Conservation and Management: The
Lion tales of Kanara (Attached)
Appendix 11. Report on population assessment of Lion-tailed macaque using
occupancy method-2017 (Attached)
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