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Introduction and Meeting Report 
 
 
Traditional Forest Knowledge in the Asian Context 
 
Traditional knowledge is a combination of ancient indigenous practices and techniques, 
locally adapted and distinctive to a territory or a community, which is typically packaged in 
folk songs, stories, dances, poetry, and carvings and paintings, and passed on through the 
generations. It has greatly contributed, and still does, to the world’s natural and cultural 
heritage by sustaining the production of multiple goods and services that enhance livelihood 
security and quality of life. Together with its cultural values and historical perspectives, 
traditional knowledge has gained an increasingly important role in shaping policies towards 
achieving the Millennium Development Goals (MDGs) of alleviating poverty and ensuring 
economic, social and environmental sustainability.  
 
Traditional knowledge has been used for managing the utilization of many natural resources, 
such as water, soil and forests, and for organizing rural and urban communities. Traditional 
Forest-Related Knowledge (TFRK) has long been known to have important implications for forest 
management and conservation of forest biodiversity, as well as identification of valuable genetic 
resources. This knowledge has historically been dynamic, responding to changing environmental, 
social, economic and political conditions to maintain forest health naturally and ensure that forest 
resources continue to provide tangible (foods, medicines, wood and other non-timber forest 
products, water and fertile soils) and intangible (spiritual, social and psychological health) benefits 
for present and future generations. 
 
The political commitments on increasing the role of TFRK and practices in the protection of 
landscapes and conservation of biological diversity were reaffirmed by many of the member 
states of the United Nations Forum on Forests. During its Sixth Session in 2006, countries agreed 
to four Global Objectives on Forests aimed at enhancing sustainable forest management (SFM) 
and the contributions of forests to the achievement of the MDGs. The increasing emphasis on 
SFM, which includes ecological, social, cultural, spiritual, and economic sustainability, has 
prompted greater emphasis on all relevant knowledge about forest ecosystems and approaches 
for their management.  
 
The Asia-Pacific region has some of the world’s highest diversity of ethnicities, languages and 
cultures. The region is the home of very rich ancient wisdom that had been passed down through 
the generations. A major portion of this is directly or indirectly linked to its vast stretches of forests, 
which have been the lifeline for the millions of people living in and around them. Although many of 
these age-old techniques and practices have previously been discarded as being outdated and 
no longer relevant to present day forestry, increasingly they are being re-discovered and explored 
for solving current problems. In the process, issues such as equitable sharing of benefits and 
protection of intellectual property rights have surfaced. 
 
Traditional knowledge and practices have sustained the livelihoods, cultures and the forest 
and agricultural resources of local and indigenous communities throughout Asia for 
centuries. Despite their importance and contributions to sustainable rural livelihoods, 
traditional forest-related knowledge and practices are fast disappearing in most Asian 
countries, (and indeed worldwide) for a number of reasons. Government policies and 
regulations within and outside of the forest sector restricting access and traditional use of 
forest resources, have led to a general erosion of traditional culture and of traditional land 
and forest management knowledge and practices. The expansion of the increasingly 
globalized market economies is undermining demand for traditional products and increasing 
the need for cash incomes in previously self-sufficient rural areas. Greater exposure to mass 
media and other cultural influences from metropolitan centers have led to an erosion of 
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traditional culture and beliefs, and declining interest in traditional wisdom, knowledge, and 
lifestyles among younger generations. The negative implications of this loss of TFRK on 
livelihoods, cultural and biological diversity, and the capacity of forested landscapes to 
provide forest goods and services remain poorly understood, largely unappreciated, and 
undervalued by policy-makers and the general public in most countries. 
 
Against this backdrop, the international conference “Sustainable Forest Management and 
Poverty Alleviation: Roles of Traditional Forest-related Knowledge”, was convened in 
Kunming, Yunnan Province, China, 17-20 December 2007. For the IUFRO Task Force on 
Traditional Forest Knowledge, this meeting was the third in a series of regional conferences 
to be held between 2005 and 2010.   
 
The Conference 
 
The conference was jointly organized by the Chinese Academy of Forestry, the IUFRO’s 
Task Force on Traditional Forest Knowledge, and the Asia-Pacific Association of Forestry 
Research Institutions (APAFRI) in cooperation with several other organizations in Asia. The 
conference was made possible through the financial support generously provided by the 
Korea Forest Research Institute, the State Forest Administration of PR China, the Food and 
Agriculture Organization of the United Nations (FAO), the Austrian Federal Ministry of 
Agriculture, Forestry, Environment and Water Management, and several other organizations 
that provided logistical support and travel assistance to a number of conference participants. 
These proceedings are published with support from the U.S. Forest Service’s Research and 
Development branch.  Appendix I contains a list of sponsors, as well as a list of the 
members of the Scientific Committee for this conference. 
 
A total of 70 papers and posters were presented during the three days of formal sessions. 
Presentations covered a wide range of local case studies, historical analyses, and multi-site 
study syntheses. The conference programme also included a full-day field trip to the 
Zixishan National Forest Park organized by the Kunming Institute of Botany and an evening 
cultural program in township of the Chuxiong Yi Ethnic Minority Prefecture. The detailed 
programme is appended as Appendix II. 
 
The conference was attended by approximately 150 participants from 14 countries in Asia 
plus delegates from an additional 7 countries in the Western Pacific, Europe, and North 
America. The full list of participants with their contact details is in Appendix III. Delegates 
included researchers from numerous biophysical and social science disciplines, 
academicians and teachers, students, representatives from NGOs, national forest 
management agencies and intergovernmental organizations and bodies, as well as a 
significant representation of local and indigenous community members from China and 
several other Asian countries .  
 
This conference also served as the venue for side meetings of Task Force core group 
members able to attend from Asia, Australia, Russia, and North America to finalize plans for 
the preparation of a global State-of-Knowledge Report to be published in 2010 – this 
publication will include regional overviews of key questions and issues related to traditional 
forest knowledge and its application to sustainable forest management as well as global 
syntheses and special chapters on TFRK and climate change, traditional knowledge in 
international forest policy discussions, IPR and access and benefit sharing issues, scientific 
ethics and best practices in TFRK research, among others. 



Sustainable Forest Management and Poverty Alleviation: Roles of Traditional Forest-related Knowledge 
IUFRO World Series Volume 21 

 

3 

Major Topics and Findings 
 
The principal topics explored during the conference included:  

• Traditional knowledge contributions to achieving poverty reduction and related 
Millennium Development Goals;  

• The roles of traditional knowledge and management practices in sustaining cultural 
identity and rural livelihoods;  

• Application of traditional knowledge in management of forest and agricultural 
ecosystems for food, forest products and environmental services;  

• Challenges and opportunities for the study, preservation and enhancement of 
traditional knowledge to contribute to sustainable rural livelihoods and sustainable use 
of forest biodiversity under conditions of  accelerating socioeconomic and 
environmental change; and,  

• Policy issues and processes affecting the preservation and development of traditional 
forest knowledge.   

 
Owing to the diversity of scientific disciplines, cultural perspectives, backgrounds, 
experiences and philosophies of the participants, the program and associated discussions 
were rich, dynamic and thought-provoking. From these presentations and discussions, 
several topics and issues emerged that appear to be common to most regions and situations 
regarding the cultural, economic, and ecological importance of traditional forest-related 
knowledge, the challenges faced by local and indigenous communities to strengthen and 
preserve their traditional knowledge and lifestyles in the face of global change, prerequisites 
for sustaining traditional forest management practices, and the appropriate role of formal 
forest science in helping to resolve these issues.   
 
For example, a large number of case studies examined the rapid erosion of traditional forest-
related knowledge and its connection to social, economic, and governance trends arising 
from within these communities and impinging on them from the broader society. These 
trends are associated with the influence of expanding market economies, the effects of the 
mass media on popular cultural values and lifestyle expectations, and land-use, 
transportation, economic and other policies that very often restrict opportunities for traditional 
forms of agricultural and forest management (traditional shifting cultivation, for example), 
undermine traditional communal decision-making institutions, and limit market access to 
forest products based on traditional practices. Lack of awareness among the general public, 
the media, and decision-makers about the values (environmental, social, economic, cultural) 
of forests to local communities and the larger society that benefits from traditional forest 
management practices is widespread, and opportunities for involvement of local and 
indigenous communities in development of forest and land-use policies that directly affect 
their livelihoods are rare.  
 
On the other hand, the conference highlighted a number of encouraging local and national 
examples and strategies for reversing these trends. Partnerships with NGOs, government 
forest agencies, universities and research organizations, business enterprises, and others 
have helped in some cases to preserve or restore traditional use rights and access for 
forest-dependent communities, yielded effective joint forest management arrangements, 
improved rural incomes by expanding marketing access for traditional forest products, and 
enhanced the profile and prestige of traditional forest-related knowledge within and outside 
of local and indigenous communities. The conference urged governments to mainstream 
traditional forest-related knowledge into sustainable forest management and poverty 
alleviation development strategies, policies, and legislative agendas. 
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The Role of Forest Science 
 
The actual and potential importance of forest science to helping protect and realize the full 
potential of traditional forest-related knowledge was given considerable attention during the 
conference. Among the major points echoed throughout the conference participants were 
the importance of multi-disciplinary, participatory, research (both biophysical and social 
sciences); the critical issue of trust and respect (for communities, their cultures, beliefs and 
practices) in research on traditional knowledge, and the need for such research to help solve 
immediate, practical problems faced by the communities in which they work. 
 

Working with local and indigenous communities, the forest science community can 
contribute to the revitalization of traditional forest-related knowledge in several important 
ways, including: 

• Documentation of TFRK in close partnership with holders and users of this knowledge, 
using ethically appropriate study methods; 

• Research on traditional forest management conservation and practices that help to 
elucidate and generalize the ecological underpinnings of traditional knowledge; 

• Economics, marketing and policy research aimed at improving opportunities for 
increasing rural incomes from products and services provided by application of TFRK; 

• Integration of TFRK into forestry curricula, and partnership with the holders and users 
of traditional knowledge for education of the general public and decision-makers on the 
livelihood and environmental values of TFRK. 
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Introduction 
The Sundarbans Mangrove Forest (SMF) is a densely populated, green and deeply forested 
archipelago in the South Asian region.  Sundarbans is the largest contiguous mangrove forest in the 
world and has been regarded as one of the most unique regions facing a furious sea belt - Bay of 
Bengal. This forest provides a livelihood during certain seasons of the year for an estimated 300 000 
people, working variously as gatherers of honey (Mouals), woodcutters(Kathure), collectors of 
golpatta leaves, hantal and grass (Bawalis) and large numbers of fishermen (Amin & Khan 2001). The 
Mouals, the honey hunters of the Sundarbans, have tracked the bounty of the giant honeybee for a 
thousand years amid man-eating tigers, saltwater crocodiles, pirates, pythons and many other 
unknown dangers. To continue the livelihood, Mouals, practise a kind of interaction with the 
surrounding environment on the basis of local knowledge, which is unique and deeply rooted into the 
historical context of the Sundarbans Mangrove Forest. The traditional environmental knowledge ot the 
Mouals, also shapes up their social organizations, rituals, values, institutions and laws in using the 
natural resources continuously.  

 
Methodology and Study Area 
The present paper is an outcome of a field-based data collection from two villages: Kalinchi and 
Jotindranagar of Shamnagar Upazila under the Satkheera District. Participant observations, 
ethnographic interviews, FGDs and case studies were the principal tools of data collection. 

 
Study Findings and Discussion 
Although the Mouals are the permanent inhabitants within the forest area of Sundarbans, they never 
enjoy the free exploitation of Sundarbans’ resources according to their needs and desire. The Mouals 
belongs to the poorer section of people in the study area, and the resources of Sundarbans are not 
easily accessible due to their socio-economic position among the others. Most of the Mouals’ families 
are landless and they remain indebted largely to the Mahajons (money lender) who enjoy a monopoly 
over the resources collected by poor Mouals. The Mahajons provide cash loans at a very high interest 
rate to be paid in cash or the honey collected from the forest.  The Mouals hire the boats −most 
important vehicle of honey collection from Mahajons on condition to sell their collection to them at a 
lower-than-normal price. 

Giant Honey Bees of Sundarbans 
The great deltaic Sundarbans is abundant with thousands of trees which help to produce a lot of 
nectar and pollen. For many thousands of years, this rich floral resource has been used by a species 
of bee called Giant Honey Bee (Apis dorsata) − the inch-and-a-half-long creatures migrate from 
mountains to the mangroves and build their nests relatively close to the ground, only 1 to 5 m high. An 
exceptional colony of giant honeybees can produce up to 30-40 kg of honey, although an individual 
colony more frequently possesses 5 to 10 kg.   
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Potential Areas of Beehives 
Beehives are only found abundantly in some particular areas, and the distribution is not even 
throughout the whole Sundarbans forest area. Borigoalini range and its southwestern part in between 
the Raimangal and Malancho rivers  in Bangladesh section of Sundarbans have the largest number of 
beehives.  

Availability and Quality of Honey 
The Mouals choose some definite months of the almanac and April (Bengali month- Choitra and 
Boishakh) is considered the most successful month to collect the best quality honey called Padma 
Modhu. The yellowish nectar honey of Khalshi (Aegicers  corniculatum) flowers are known to be 
another quality variety of honey. In terms of the quantity of collection, plenty of lal Modhu (red honey) 
particularly from the Goran (Ceriops decandra) flowers is collected in the month of May and continues 
toward the end of June as millions and millions of the Goran flowers bloom during this period.  
Another reddish variety of honey also found in the forest from the flowers of Garjon (Dipterocarpus 
species.) and Kankra (Bruguiera gymnorhiza) trees.   

The Beginning of Expedition 
Before the commencement of monsoon, the Mouals enter the forest in search of giant honeybee 
colonies. They always follow the lunar calendar to get the best result of harvesting honey. Expedition 
for honey collection is designed on the basis of the commencement of lunar calendar. From their 
experience, they know that honeybees preserve nectar in their colony for a certain period of time and 
bees consume the nectar themselves during the new moon period. The honey collector uses small 
boat, as the tidal mangrove ecosystem possesses no roads connected with surrounding locality. 
Taking sufficient food, water and other necessities with them to sustain themselves during the 
arduous spent in the forest searching the honeybees and the Mouals roam many kilometers away 
from their home village and of course, spend many days (not less than two weeks).  

The Formation of Hunting Groups 
The ideal formation of a Mouals group is 10 to 12. But sometimes it varies from 8 to 12 on the 
availability of Mouals laborers. The Sajoni (an elderly expert team leader) selects team members from 
his close kin (affinal kin get priority) for the honey expedition and four or five members are coming 
from first kin. Others are expert neighbors.  

Action in the Forest 
The Mouals divide the forest into several territories and they have to traverse every inch of the forest 
land ignoring impenetrable mud and slush. Sometimes they have to swim across the creeks and 
canals at a high risk. The honeybees build their nest where sunlight cannot reach easily; that is, 
especially in the deep forest.  In the deep forest area, the Mouals have to work within the access of 
dangerous wild animals like tigers, wild pigs, snakes, etc. With no roads or landmarks, it is very easy 
to get lost. Therefore, to ensure the connectivity of group members, a man stays on the boat and 
periodically blows a buffalo’s horn to help orient the hunters  When they find a hive of honeybees, 
they produce a kind of sound:wa, wa to seek the advice from Sajoni. A clear and predetermined 
division of labor existed among the workers and each member performs their duty under the control of 
Sajon. First of all, Mouals try to chase out the bees from the colony by using kadu (a stick with a 
bundle of dry leaves). The Mouals cut the anterior part of the colony by hasua(sharp edge) and leave 
behind the posterior section of the comb where the infant bees remain unaffected. In fact, the honey 
hunters return to a good honey spot a month later when the bees have rebuilt the comb and they will 
harvest the honey for a second time. The giant honeybee population could then be sustained, and the 
ecolosystem maintained. Generally, 7-10 colonies are harvested in day.  

 
Conclusions and Policy Recommendations 
As mentioned earlier, the Mouals are the permanent inhabitants within the forest area of Sundarbans, 
but they never enjoy the free exploitation of Sundarbans’ resources according to their needs and 
desire. Most of the Mouals’ families are landless and they remain indebted largely to the Mahajons 
(money lender) who enjoy a monopoly over the resources collected by poor Mouals. The Mahajons 
provide cash loans at a very high rate of interest which to be paid in cash or the belongings of honey 
collected from the forest.  The Mouals hire the boats from Mahajons on condition to sell their 
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collection at a lower-than-normal price. The problem of merchandising of honey and absence of 
competitive price are the major difficulties and obstacles to receive the due share of arduous honey 
collection in the study area.. To reduce poverty, the Mouals should have better access to the forest 
round the year and the aforesaid barriers should be eliminated through proper policies and planning. 
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Introduction 
Chepangs are one of the most primitive communities of Nepal having their own language, culture and 
social characteristics. They inhabit the rugged terrains of the Mahabharat Hills of central Nepal along 
the Trisuli, Narayani and Rapti Rivers and in the catchments of their tributaries, covering the adjoining 
frontiers of Dhading, Makawanpur, Chitwan & Gorkha. Agriculture has been only  recently introduced 
to the Chepangs (Hodgson 1848, Uprety 1967; Caughley et al. 1971).They were hunter-gatherer until 
recently. So there is considerable extent of interaction between the Chepangs and forests. Currently 
many efforts are being made to uplift their livelihoods by various agencies. In spite of these various 
efforts; their food security at household level has not been assured. They often do not have enough 
food to eat. It is common perception that Chepangs who have round-the-year food supplies are called 
‘rich.’ Food culture among the Chepangs can be explained in relevance with ecosystem of the area 
(Gurung  1995, Manandhar 2002). They normally rely on cereal crops for about six months and for the 
other months, they have to depend on wild resources and work as labourers for subsistence. They 
collect many wild foods like Gittha, Bhyakur, Bharlang, Sisnu, etc. not as ‘foods of famine’, but as part 
of regular food.  

This study was carried out in Chepang communities with the aim of documenting their wild and 
traditional food, food culture and dependency on wild food sources.  

 
Methodology 
Study area 
The present study was carried out in two Village Development Committees (VDC), namely Dhusa and 
Jogimara, of Dhading District, Nepal. Both of the VDCs lie on the slope of the east-west oriented 
Mahabharat Range in central Nepal, which geologically is a part of the Lesser Himalaya. Many 
streams, like Jawangkhola, Hugdikhola and Mowakhola, had cut gorges here. The climate of this area 
is tropical at lower elevations up to 800m and subtropical above this elevation up to 1500m. The forest 
area has suffered from heavy disturbances. Forest area has been converted into exposed cultivated 
land (Khoriya). Dense forest area with original tree species is degraded. People dwelling in this area 
are mostly subsistence farmers. Agriculture, livestock raising, wild food gathering and wage laborer 
are their important economic activities. Maize is the main crop, supplemented by millet. They also 
grow their traditional foods like upland rice, sorghum and yams to supplement the maize. Other 
indigenous crops grown by them include foxtail millet (Kaguno), horse gram (Gahat), rice bean 
(Masyam) and buckwheat (Phapar). 

 
Methods 
The data from the fields were collected by conducting five field visits between April and September in 
2007. Two basic approaches were carried out to study the ethnobotany of wild and traditional foods of 
the Chepang communities. The first approach, known as the artifact interview technique, involved 
asking key respondents about the uses and methods of preparation of plants for various purposes, 
and the nature, availability and status of plants in the wild. The second approach,the inventory 
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interviewing technique, included exhibition of collected plant specimens and then obtaining 
information on the name and use of these plants by group discussion or interviews with the local 
people. During data collection respondents were selected from all groups of people, especially elderly 
people, traditional healers, women and educated persons. To ensure the consistency of data, 
inconsistent data were verified by informal group discussions and cross verification with 
knowledgeable persons. Beside the above approaches, Agrobiodiversity Conservation Blocks and 
Community Biodiversity Register (CBR) maintained by the local communities in support of 
UNDP/GEF/SGP through local NGO RIMS Nepal were observed. Plant specimens were collected and 
herbarium specimens were identified with the aid of standard taxonomic literatures (Noltie 1994,  
Zhengyi & Raven 2000).  

  
Results and Discussion 
Food calendar and food habit of Chepangs 
Chepangs had lived a semi-nomadic life for generations. Today agriculture is the mainstay of their 
livelihoods. Due to the barren, rugged and infertile land, and primitive agricultural practices, 
productivity is very low. Therefore they do not get enough food. Most of the Chepangs normally can 
survive only for five to six months from the maize and millet they produced. Almost 50 percent of the 
cereal is fermented to make Jand which is an integral part of their food culture that eliminates 
wastage. For the rest of the year, they have to depend on food gathered from the wild, which is as 
important as agriculture, as well as by fishing, hunting and wages earned as laborers.  Wild foods 
make up almost 40 percent of the Chepang’s diet. They also play a major role in the survival 
strategies of Chepang communities, especially during food shortages. During the food deficit months, 
the majority of households collect wild food crops to meet their food requirements. Most of these are 
the tuber crops such as Gittha, Bhyakur, Tarul and Bharlang; and foliage of Tanki, Koiralo, Niguro; 
and stinging nettle. Curries prepared from bats, crabs, and larva and pupae of hornet and bees are 
other traditional foods of Chepangs. 

 
Diversity of Dioscorea and ethnic affinity of Chepang  
Tuberous root crops are of central importance to Chepangs. Chepangs possess a sound knowledge 
of the occurrence of roots and tubers. Wild yams (Dioscorea spp.) make a significant contribution to 
diets of Chepangs in Nepal. The species of Dioscorea collected from the wild by locals are given in 
Table1. Nepal has 14 species of Dioscorea reported (Press et al. 2000). Information on nine species 
(two species cultivated) of Dioscorea were collected from the comparatively small study area. Such 
high species diversity of Dioscorea is indication of their ethnic affinity with wild tubers. 

 

Table 1. Species of Dioscorea collected from wild. 
 

Scientific name Chepang name Nepali name 

Dioscorea bulbifera Lac Tito githa 

Dioscorea bulbifera Lac Mitho githa 

Dioscorea deltoidea Kui  goi Kukur tarul 

Dioscorea hispida Hung Bharlang 

Dioscorea pentaphylla Pas Bhyakur 

Dioscorea Kamoonensis Gli Tyaguna 

Dioscorea sp. Jyar Choya 

Dioscorea belophylla Ban goi Ban tarul 
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Collection and mode of consumption 
The severe food scarcity occurs during the period between April and June. During this period, they 
collect the tubers from forest. Generally people of all active age groups participate in collection, 
usually accompanied by children. Collective harvesting is not in practice. Disputes are very rare 
during collection. In most of the cases the collected tubers are sliced and boiled. Sometimes the 
sliced tubers are dried and grinded into powder to make a popular Nepali dish locally called Dhindo. A 
few of the tubers have medicinal value, which are being used by the local people for therapeutic 
purpose. 

Local knowledge regarding use 
Local people can precisely identify the wild plant which is close to our taxonomic distinction. Beside 
this, they have appreciable knowledge to process and consume even deadly poisonous species like 
D. hispida, which has sap which can cause skin irritation ..  

 

Future Prospects 
In addition to sustenance, the Chepangs depend upon the wild edibles for their spiritual, cultural and 
religious needs. They not only utilize but also conserve the life sustaining resources. Erosion of either 
of the diversity would greatly affect the human kind hence conservation of both the biological diversity 
and cultural diversity is crucial.. Moreover, the rich biodiversity and its relatively unexplored current 
status represent a big potential for bioprospecting for the modern world. It can benefit the local 
indigenous people for their efforts and pains they have taken to conserve the valuable resources and 
indigenous knowledge on their use that lead to the development of useful commercial products. 
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Introduction 
In the center of the Ouèmé River Basin that spans the Republics of Benin, Togo, and Nigeria lays the 
Tchabé Kingdom.  The legends of the origin of this kingdom and the communities that lie within it are 
many, but some tell of the people emerging from the waters of the Ouèmé and Okpara rivers. Even 
those who say people arrived overland reference historical events around specific points or pools in 
the river, Íbú ódó. These sacred pools are subject to rules that influence conservation practice, 
including the prohibition of fish poison, over fishing, pollution and the discouragement of grazing cattle 
and destructive burning.  Respected not only by resident populations but also by migrants to the area, 
they may contribute to riparian forest and water conservation. This study examines the value of Íbú 
ódó sacred sites for riparian forest conservation and indirectly for flood and runoff buffering. 

The vegetation on the borders of rivers and streams both filters nutrients and sediment from entering 
waterways and lowers flood damage, however these and other ecological functions are dependent on 
the width of the riparian zone, forest structure and species composition (Piegay & Bravard 1997). 
Because of its spatial heterogeneity and position, the riparian zone houses a high level of diversity, 
productivity and conductivity and is valued for its ecosystem services. Characteristics, such as the 
basal area, species composition and density of riparian vegetation increase its resistance capacity to 
floods, particularly in the more susceptible lower reaches (Piegay & Bravard 1997).  

Like any forest, riparian zones are degraded by human activities, although they may be more resilient 
due to their productivity, diversity and connectivity (Naiman et al. 2005).  Global disturbances to 
riparian vegetation include logging, fire, changes in flood regime, and encroaching farmland (Goetz et 
al. 2006) with consequences including a rise in silt loads, erratic flows, river cover decrease, 
temperature increase, river bank erosion and deterioration of aquatic vertebrate and invertebrate biota, 
which are more apparent in low-order streams compared to high-order rivers (Allan et al. 2002). 
Degradation returns full circle, negatively impacting the people benefiting from their diminishing 
services.  For example, central Benin is susceptible to floods that result in loss of lives, homes, 
infrastructure, cropland and food (UNDHA 1985-2006).  

Social values of riparian values are both economic, such as Pentadesma butyracea, in the case of 
Benin (Natta 2003) and spiritual (Ojo 1967). How has human use impacted riparian structure and 
diversity?  And more poignantly, do the Íbú ódó sacred pools conserve the ecological function of their 
riparian location?  This study assesses riparian forests near three villages and adjacent to four land 
uses - heavily human used, agricultural, sacred and state-protected - in central Benin for 
characteristics correlating with the riparian forest’s ability to reduce the kinetic energy of floods - 
species composition, tree density, buffer width and tree age class - thus indirectly this study will 
assess the ability of these forests to buffer floods.  

Three sites in the Ouèmé Basin, Idadjo,  Monka and Djabata, were chosen for their ecological and 
cultural similarity, varying level of conservation and economic activity and presence of significant 
riparian forest and sacred sites (see Map).  All study sites were in the Soudano-Guinean transition 
zone receiving between 1100 and 1200 mm annual precipitation in two rainy seasons peaking in June 
and September, the same vegetation gradient, the same ethno-linguistic group of Tchabe-Yoruba, and 
populations between 692 and 1128 (Adomou 2005, INSAE 2004).  The State Foret des Monts Kouffe, 
managed by PAMF, is opposite Idadjo.  
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Map. Study area showing situation of three study sites in regional map. 
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Methodology 
All trees with a breast height diameter greater than ten centimeters in three circular plots of four meter 
radiuses located along the riverbank, in the center and on the forest edge on 163 transects laid 
perpendicular to the river near the three village sites, were identified and measured at breast height. 
Transects were spaced semi-randomly 50 to 100 meters apart and they spanned areas adjacent to the 
villages, sacred sites and state-protected forests (Foret Classé de Ouari Maro). Interviews with more 
than 30 elders, hunters, women and men in each site concerning values of the riparian forests, sacred 
forest, and land management situated the riparian forest inventory in a social context.    

 
Results and Discussion 
Sacred sites were found to be a significant element of conservation for Djabata, where there were both 
a large number of sacred sites and riparian forest diversity and density (Figure 1).  Monka’s position on 
the main Nigerian transport road and resulting accessibility for economic exploitation can explain its 
low richness whereas Djabata and Idadjo, which are much further from main roads, have higher 
species richness.   In Idadjo, conservation has been promoted by a non-governmental organization, 
PAMPF, for the last decade. There was an observed effect due to adjacent land in classified forest, but 
little differentiation between forests adjacent to savannas of heavy human use, sacred forests, and 
agricultural land (Figure 2).  Further work will continue to differentiate these classes to reveal if there is 
in fact no difference in the riparian vegetation.   

 
 
Figure 1. Density (trees per ha), riparian buffer width (m), average basal area (m2), Shannon 
diversity index, Simpson diversity index, and the number of sacred sites mentioned by 
multiple people according to site. Error bars show one standard error. 
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Figure 2. Density (trees per ha), riparian buffer width (m), average basal area (m2), Shannon 
diversity index, and the Simpson diversity index according to adjacent land use.  Error bars 
show one standard error. 
 

 

The sacred pools occur where the river is particularly deep, the water gurgles, fishing is good, an 
historical event occurred, or where there is an interesting formation such as a suspended rock. Pools 
are home to spirits and upsetting them can have dire consequences including floods, drought, disease 
and infertility. Most are surrounded by taboos ranging from the manner one must behave or dress 
nearby to specific rules regarding what one can or cannot do.  In most cases, people can make 
requests to the spirit for example to improve business, conceive a child, or make a good harvest. 
There is usually an elder who is responsible for organizing the sacrifices and communicating with each 
particular spirit.  

Several taboos were identified that spoke specifically to the need to conserve these forests.  However 
will these cultural and spiritual motivations for conservation stand up against the economic and 
demographic changes that are driving land use change?  Major drivers of change of riparian 
vegetation include field expansion adjacent to riparian forest, timber harvests and cattle grazing.  
Migrants who come from northern Benin to farm in the central Oueme Basin are responsible for the 
majority of field expansion.  The village king designates land far from the village for their use; often it is 
in the riskier, more fertile floodplain. Ceiba pentandra, Diospyros mespilliformes and the vulnerable 
Albizia ferruginea (IUCN 2007) are harvested for timber to be sold in southern Benin by outsiders who 
pay a nominal fee the local king.  Cattle grazing has increased in the last decade as Peulh herders 
have been driven into the area due to regional droughts. They are perceived as the most severe threat 
to the landscape and water quality.   

Climate change manifests in West Africa as less regular precipitation that results in frequent and 
severe floods and droughts (Ledger 1964).   Respect for riparian forests may be instrumental in 
preventing potential disasters caused by the changing precipitation. When combined with the social 
assessment of the importance of these pools, this study provides the argument for respecting and 
reinforcing Íbú ódó. Encouraging respect for sacred sites is particularly crucial among younger 
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generations and migrants to the area. If Íbú ódó can be incorporated into a long lasting local 
conservation strategy, they could be instrumental in preventing destruction of the riparian forest.    
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Introduction 
Traditional knowledge has been a subject of much interest and discussion in recent years, due to 
increasing realization of its importance in biodiversity conservation and potential contributions to 
research and biotechnology. In particular, the future well-being or even survival of mankind may 
depend on our present knowledge of numerous forest plant and even animal species for food and 
medicine. Due to the fast depletion of resources, changing lifestyles, urbanization and lack of interest 
among the younger generations, much of the knowledge is gradually being lost before it can be 
recorded. Realizing this, Sarawak has in recent years embarked on several studies to document 
numerous plants that possess ethnobotanical properties from the local communities (Christensen 
2000, Chai 2007, Endela et. al. 2007).   

The present study on the Penan community has been conducted under a transboundary biodiversity 
conservation project supported by the International Tropical Timber Organization (ITTO). The Penan 
are a minority tribe with a small population living in small villages at the periphery of the Pulong Tau 
National Park – the site of the ITTO project. The Penan are a minority tribe among 26 native 
communities in Sarawak, with a population of about 13,000 individuals. Their ancestors were nomads 
of the Bornean tropical rain forests that provided them with their every need. Today, even though all 
but about 500 have chosen to live a settled life, they are still to a large extent dependent on nature – 
their small villages are located close to the edge of the forests. Their long associations with nature 
have enabled them to learn and acquire a tremendous amount of knowledge on forest plants their 
uses.  
 
Methodology 
The survey depended heavily on the assistance of local experts to provide information on the plants 
and their uses. For documentation purposes, we only recorded information from plants that were 
encountered in the forest so that scientific identification could be made and voucher specimens 
collected for reference and herbarium records. The sources are natural forests- both primary and 
secondary - around the villages. The plants were categorized based on their uses.  
 
Results 
A diverse variety of species were recorded, with uses ranging from materials for construction, 
firewood, weapons and handicrafts, to food and herbal medicine. The categories of uses are 
summarized, in order of importance according to the Penan, as follows:  

Food Plants 
The women are responsible for both gathering and preparation of food and therefore have a better 
knowledge than the men. They regularly use 41 species of the plants for vegetables and fruits. The 
vegetables include leaves, shoots, stems, flowers and tubers. Starch from the palm Eugeisonna utilis 
is their most important staple food. Wild fruits make up an important diet during the fruiting seasons 
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especially among nomadic groups. Some examples are Durio, Nephelium and Baccaurea. To ensure 
continuous supply, the fruits are collected by climbing the trees. Settled villagers have begun to plant 
popular species in the gardens.   

Firewood 
Firewood is a must for cooking and ranks second in importance. Gathering firewood is also an 
important daily activity. Among the most popular of the 23 species used are Lithocarpus, Chionanthus 
and Tristaniopsis. The most sought after species are those that burn easily even when fresh.  

Construction Materials 
Timber and leaves for jungle huts and furniture are obtained from 16 species of forest plants.  
Preferred species for timber are Agathis, Tristaniopsis and Cratoxylum, while bamboo is also used. 
Palm leaves (from Licuala spp.) are the most popular roofing and walling materials. Rattan is used for 
tying.    

Materials for Tools, Handicrafts and Instruments 
Fifty nine species are used for various purposes such as blowpipes, knife sheaths and handles, 
mortars, hats, baskets, mats and musical instruments. Some examples are Koompassia, Strychnos, 
Memecylon, Ixora, bamboo, rattan and palm leaves.  

Medicine 
For the Penan, food and materials for daily needs and survival are a priority, while health care is 
probably of secondary concern. Nevertheless, the forest has a ready supply of herbal remedies - 77 
species were recorded – to solve their health problems whenever the need arises. Common uses are 
for headache, sore eyes, sprains, diarrhoea, asthma, toothache and fever. Many species belong to 
the botanical families of Annonaceae, Fabaceae, and Menispermaceae.    

 
Knowledge for Man’s Future Needs 
Two problems that the human societies are likely to encounter in the future will be food to feed our 
exploding populations and medicines to combat new diseases. Tropical rain forest contains potential 
genetic stocks for research on biotechnology for foods and health care. Food production is increasing 
being hampered by shortage of suitable land, over-use of chemical fertilizers and pesticides, and 
diseases and pests. Man will suffer from new diseases brought about by environmental pollution and 
unhealthy lifestyles. There will also be increasing demands for preventive medicines from natural 
sources as the people are becoming more health conscious (Chai 2000).  By sharing their traditional 
knowledge, local communities such as the Penan can contribute immensely to research and 
biotechnology on which man’s future needs and well being may depend.  
 
Knowledge of the types of naturally occurring food and medicinal plants is vital to survival in the 
forest. The Penan’s knowledge of nature conservation and sustainable resource management is 
noteworthy, as testified by the following quote from one community leader: “The forest is our 
supermarket; we collect only what we need”. By sharing their knowledge, the Penan people can 
potentially contribute to research and development in food science, pharmaceutical and health 
products to satisfy man’s increasing needs. Preservation of local knowledge comes with conservation. 
In this respect, Sarawak has made significant efforts through documentation and research, support to 
ITTO’s call for sustainable management of tropical natural forests and biodiversity conservation.  
 
Conclusions 
There are altogether 24 native tribes in Sarawak that possess the traditional knowledge on an 
estimated 2,000 species of plants with ethnobotanical properties (Christensen 2000, Chai 2007, 
Endela et. al. 2007). The knowledge on medicinal plants for 16 of the 24 tribes has been documented 
(Chai 2007). While useful species are documented, appropriate steps must be taken to ensure their 
conservation and survival in the wild, as deforestation and habitat degradation are occurring at a rapid 
rate.  
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Introduction 
Deforestation and degradation of forest ecosystems in the tropics have received much attention at 
local and global levels due to their consequences - human poverty, loss of plant and animal genetic 
wealth, erosion of landscapes, siltation of water courses, drought and flooding (Singh 1988). A 
number of factors - mainly  human  and physical  factors such  as  over-exploitation,  fire,  soil  
erosion,  grazing  and unscientific   resource  management - have  been   identified   as contributors  
to the degradation process (Schreckenberg et al. 1990). As a result of these anthropogenic 
disturbances, mosaic landscapes composed of stages or phases of ecosystem degradation can be 
seen in many regions (Diaz 1996). Since the impact of these degradation processes  is devastating  
both  in  socio-economic  and ecological terms,  management and rehabilitation of degraded forests 
should be seek to recover and maintain the  basic structure and functions of ecological systems  and  
at the  same time  help to provide the basic needs of the people (Anderson et. al. 1998).  In addition, 
in  a  mosaic landscape with several landscape  elements  such  as non-degraded   forests,  
degraded  forests,  plantations, village ecosystems  etc.,  there will be inter-linkages  and  interactions 
between  these  elements and also with those  across  the  landscape. In this context, the 
conventional methods of vegetation analysis by forest managers or scientists alone is inadequate to 
develop and implement rehabilitation programmes. Thus, in the present study, an attempt has been 
made to undertake a participatory vegetation analysis in the forest landscape units around a tribal 
settlement in the Kerala part of Nilgiri Biosphere Reserve. The major goals of the participatory 
vegetation analysis were to assess the status of the forest patches in the landscape of the tribal 
community and to identify suitable forest management strategies which can be considered while 
implementing participatory forest management programmes.  
 
Methodology 
The study was undertaken in the Vaniampuzha forest tract (11o26.94’-11o28.38’N and 76o12.49’–
76o14.22’ E). Here, the Panians, a forest-dwelling tribal community, resides near the Vaniampuzha 
River. A participatory transect diagram was prepared for exploring the spatial pattern of foraging and 
gathering by the Panians. During the mapping process, five main types of habitats were recorded: 
relatively undisturbed evergreen forests (UEG), disturbed evergreen forests (DEG), relatively 
undisturbed moist deciduous forests (UMDF), moist deciduous forests disturbed due to collection of 
fire wood and non-wood forest products (DMDF), and forest patches within 100-200 m radius from the 
tribal settlement (TSF). In each habitat type, three replicate plots of 0.5 ha each were randomly 
selected and boundaries were marked. In each plot, density, basal area and girth class of distribution 
pattern of tree species were estimated by following standard field methods (Misra 1968). While the 
educated youths from the tribal settlements were involved in quantification and data processing, the 
elder citizens were involved in the tree identification processes.  A meeting was conducted for the 
shared presentation of data by the team members (project staff and tribal youths), to discuss the key 
findings, and also to identify strategies for rehabilitation of degraded forests.  
 
Results and Discussion 
The density of tree seedlings and saplings (i.e., stem girths < 10.1 cm) was much greater in the 
relatively undisturbed evergreen forest than in the disturbed plots (14,467 vs 4,613 individuals ha-1). 
On the other hand, mature tree (gbh >10.1 cm) density was more in disturbed plots (UEG: 975 
individuals ha-1, DEG: 1399 individuals ha-1) due to presence of large numbers of individuals of light 
demanding species. In both plots, girth class distribution pattern of the tree component showed a 
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negative exponential curve with clear preponderance of stems in smaller girth classes (Figure 1). 
However, in the disturbed plots, such a girth class distribution is due to the better regeneration of 
species characteristic of secondary forests rather than those of primary forests.   

 

 
 
Figure 1. Girth class distribution of trees in the relatively undisturbed (UEG) and disturbed (DEG) 

evergreen forests. Girth classes: 1=10.1-30 cm, 2= 30.1-60 cm, 3=60.1- 90 cm,  
 4= 90.1-120 cm,  5=120.1- 150 cm, 6=150.1-180 cm, 7=180.1-210 cm, 8=210.1-240 cm,  
 9= 240.1-270 cm and 10= 270.1- 300 cm 
 

In moist deciduous forest, plots disturbed by firewood and NWFP collection did not show much 
variation from the undisturbed plots in terms of seedling/sapling density (UMDF: 4280 individuals ha-1, 
DMDF: 4560 individuals ha-1). However, the girths of most of the trees in this size class were less 
than 5 cm and thus recruitment to higher girth classes seemed to be very low as indicated by 
comparatively low densities of larger trees in the disturbed plots (UMDF: 389 individuals ha-1, DMDF: 
260 individuals ha-1) .  

Forests near the tribal settlement did not show significant difference from the relatively undisturbed 
moist deciduous forests in terms of tree density (TSF: 401 individuals ha-1) although the total tree 
basal area was comparatively less. This suggested that the number of trees of higher girth classes is 
less near the tribal settlement, as also indicated in the girth class distribution pattern (Figure 2). Lower 
numbers of larger trees is an indication of intensive cutting of poles and small trees in the recent past.  
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Figure 2.  Girth class distribution of trees in the moist deciduous forests in the Kerala part of Nilgiri 

Biosphere Reserve.. UMDF:  Relatively undisturbed, DMDF: Disturbed, and TSF: forest 
adjacent tribal settlement. Girth classes are as in Figure 1. 

 

High dependence of the tribal people on the forests for their livelihood and survival is recognised as a 
key factor for the forest degradation. In fact, the dependence on forest for livelihood and survival also 
makes this tribal population the true stakeholder. Since the population in Vaniampuzha is 
homogenous in nature, there is a favourable situation to initiate participatory forest management. The 
option for rehabilitation therefore is to entrust and empower the tribal community to manage its own 
NWFP resources. In this context, during the meetings of shared presentation of vegetation analysis 
data, the stakeholder group identified following strategies for the rehabilitation of the degraded forest 
lands around them.  

• Planting of medicinal plants such as Asparagus racemosus, Cyclea peltata, Desmodium 
gangeticum, Coscinium fenestratum, Piper longum, Piper nigrum, and Pseudarthria viscida, and 
wild varieties of fruit trees such as mango (Mangifera indica, particularly the Kannimanga variety),  
jackfruit (Artocarpus heterophyllus) and several other native species in the forests near the tribal 
settlements for providing immediate employment to the people but also to increase the resource 
base.  

•  Promotion of bee keeping around the tribal settlement to reduce the damage during honey 
collection from trees bearing honey combs in evergreen and moist deciduous forests.  

•  Effective management of lianas and climbers growing over the trees, particularly in the disturbed 
forest patches. However, Acacia intsia should be carefully managed, as it is an important 
medicinal plant being collected and sold by the local people.  

 
The study clearly demonstrated that the participatory vegetation analysis is a useful tool for tapping 
the primary stakeholders’ knowledge on the vegetation structure and composition, and for combining 
that knowledge with modern scientific expertise. Thus, this method of vegetation analysis should be 
regarded as an essential first step for the initiation of participatory forest management programmes.  
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A real conservation success is possible only when the complexity of both social (poverty reduction) 
and ecological (biodiversity conservation) goals is well addressed. To effectively combine both goals, 
it is important to understand how poverty triggers biodiversity loss and how exogenous forces such as 
market and policy incentives motivate poor or non-poor to further fuel extraction of natural resources. 
Mixed views are found about the role of poverty in environmental degradation and biodiversity loss 
(Adams et al. 2004). Scientists believe that poor and low income households rely on freely available 
forest resources to fulfill their needs. It is also argued that the impact of rich people is much higher 
than the poor counterparts, because the earlier consume more per capita and use the resources less 
judiciously compared to the later (WRI 2007). Various data and figures supporting these facts are 
presented. The data are primarily drawn from literatures, but personal visit and field observations are 
also accounted for. 
 
Forests are the mainstay of livelihoods of vast majority of poor people throughout the developing 
world. Poverty, low income and food deficiency drive poor people to extract forest resources for 
various livelihoods needs. Slightly more than two-thirds and about one billion of the people worldwide 
live on less than 2 dollars and on 1 dollar a day, respectively (FAO 1999). More than three-fourths 
(78%) of those living on one dollar a day (extremely poor) live in Sub-Saharan Africa and South Asia, 
and more than 90% of them depend upon forest products. Similarly, the World Bank (Ahmed et al. 
2007) reports that 162 million people live on less than 50 cents a day (ultra poor) and half a billion live 
on less than 75 cents a day. Most of ultra poor people also live in Sub-Saharan Africa (76%) and 
South Asia (12%). Geist and Lambin (2006) have summarized 16 poverty-related factors associated 
with ultimate causes of deforestation. They found 42% of all cases report poverty as being the 
underlying cause of deforestation. 
 
At least 60% of tropical deforestation is caused by subsistence activities on a local level (FAO 1999). 
Some 10-15 millions hectare of forestland is destructed every year, largely in the South (80%) where 
most of the world’s biological diversity and poor people live. Small farming families account for 2/3 of 
all deforestation. Close to 42% of the world’s population depend upon firewood for primary energy 
sources (Figure 1B) and nearly 80% of them live in developing countries. Its consumption has 
increased by 250% since 1960s (Figure 1C). About 350 million poor people depend on forest for 
supplemental income and for the dwellers of forest-fringe areas its contribution is considerably high—
22% of all population (WRI 2005). Some 3.5 billion people in developing countries rely on plant-based 
medicines for their primary health care (Figure 1D). Due to high population growth, the rate of overall 
pressure is increasing rapidly in developing countries. Nearly 145 people are added every minute on 
earth, of which 99% occurs in less-developing countries (Figure 1F). “A 10% increase in the 
population growth rate increases the rate of deforestation by 10.6%” (Rock 1996), implying that to 
meet food demand a large amount of new land must be converted into agriculture, mainly in Sub-
Saharan Africa and Latin America. It is thus obvious that poverty contributes to deforestation and 
biodiversity loss. 
 
Role of market and policy in degrading the environment and destroying biodiversity is more acute 
(Tables 1 & 2). Commercial logging is ranked as the biggest agent of tropical deforestation. 
International Tropical Timber Organization estimates less than 1% of logging in the tropics is truly 
sustainable. It is estimated that for every tree harvested, as many as 27 trees are killed or severely 
damaged (Verissimo et al. 1995). In South America, forests are cleared to plant forage and raise 
cattle (fueled by government subsidy), induced by beef hamburger demand in the West (Figure 2A; 
FAO 2006a). About 38% of deforestation during 1966-1990 in Brazil was done by large-scale cattle 
ranchers. Demand of palm oil (Figure 2B), rubber, timber, soya, and corn in international markets also 
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involves the similar fate, so does the demand of meat and body parts of some flagship species. 
Roads constructed in forests increase access to loggers, commercial hunters, and small farmers. 
International agencies fueled poor nation’s forest destruction activities by introducing forest as a debt-
payment option (FAO 1999). Above all, per capita consumption rate is significantly higher among 
developed countries compared to underdeveloped ones (WRI 2007; Table 1), suggesting that 
ecological footprint is higher among the former. “A 10% increase in income per capita increases 
deforestation by 49.5%” (Rock 1996). Majority of anthropogenic CO2 emissions are also contributed 
by developed countries (WRI 2007). 
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Figure 1. (A) Important causes of deforestation; (B) Total world population relying on 
firewood for primary energy sources; (C) Ratio of firewood consumption in 1996 and 2000; 
(D) World population relying on plant-based medicines; (E) Population relying on local 
environment for food; F: Population growth in industrial and developing countries (Sources: 
FAO, 1999, 2006b; WRI 2005) 

 
Table 1. Comparison between high- and low-income countries (Adapted from WRI 2007) 

 
Variables High-income countries Low-income countries 

Total population 972 million 2.7 billion 
Population density 31.1 people/km2 83.4 people/km2 

Annual CO2 emission per person 13 metric tons 1 metric ton 
Annual per capital consumption of: 

Meat 94 kg 9kg 
Water 970 m3 556 m3 
Energy 5.4 tons of equivalent 0.5 tons equivalent 
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Figure 2.  (A) Beef production in Central America (‘000 mt); (B) Areas of palm oil plantation 
in Indonesia (‘000ha) 
 

 

Table 2. Manufacture of forest products in developing countries (2004); Source: FAO 2006b. 

 
Product Developing countries 

production (million) 
Percentage of 

world population 
Total wood production 2,019 cubic meters 59% 

Wood fuel 1,599 cubic meters 90% 
Sawn wood 99 cubic meters 24% 

Wood-based panels 80 cubic meters 36% 
Pulp for paper 46 tons 24% 

Paper and paperboard 86 tons 26% 
 
 
In summary, deforestation and biodiversity loss are attributable to several poverty-related factors. Yet, 
poverty-led destruction is small in scale; its impact is low and easily recoverable. Contrarily, 
deforestation induced by hamburger and timber demand, subsidy, debt payment, road-opening, 
consumption per capita, etc., is more intensive and precarious. Poverty-led deforestation is a 
compulsion, while non-poverty related deforestation is a motivation-driven coerce. Alternative sources 
of livelihoods need to be introduced for poor people, while making consumption pattern of rich people 
and industrial countries more judicious and sustainable. A combined efforts of informed, engaged, and 
cooperative global citizenry is necessary to meet this end. However, more quantitative studies are 
needed to understand how various endogenous and exogenous factors drive poor people to degrade 
forest and decline biological resources before we take any concrete initiative to curb these losses. 
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Forest-related traditional knowledge constitutes a major part of the heritage of indigenous peoples 
and local communities in developing countries. Such knowledge includes knowledge on the 
conservation of forest resources and the use of forest resources for food, medicines, household and 
community products as well cultural expressions.  The paper highlights the key issues related to (1) 
preventing misappropriation of such traditional knowledge in the research, development and 
commercialisation of forest resources; and (2) ensuring that there is fair and equitable sharing of 
benefits with the holders of such knowledge.  

Part 1 reviews the current international discussion and debate in the following arena: Convention on 
Biological Diversity, World Intellectual Property Organisation, the World Trade Organisation and 
UNESCO. A central issue is the limitations of current intellectual property rights regimes such as 
patents, copyrights, trademarks and geographical indications in effectively protecting the rights of 
holders of traditional knowledge. Sui generis frameworks for the protection of traditional knowledge 
are discussed as an option.  The recent adoption of the United Nations Declaration on the Rights of 
Indigenous Peoples in September 2007 is significant, in particular Article 31: 

“1. Indigenous peoples have the right to maintain, control, protect and develop their cultural 
heritage, traditional knowledge and traditional cultural expressions, as well as the manifestations 
of their sciences, technologies and cultures, including human and genetic resources, seeds, 
medicines, knowledge of the properties of fauna and flora, oral traditions, literatures, designs, 
sports and traditional games and visual and performing arts. They also have the right to 
maintain, control, protect and develop their intellectual property over such cultural heritage, 
traditional knowledge, and traditional cultural expressions. 
 
2. In conjunction with indigenous peoples, States shall take effective measures to recognize and 
protect the exercise of these rights.” 

In the current debate at the international level on , and some country experiences from 
developing countries”.  

Part 2 of the paper highlights some experiences in developing countries in addressing the issues of 
intellectual property rights and benefit sharing related to forest resources and associated traditional 
knowledge. 
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Introduction 
Stressing the subjectivity of human and the objectiveness of nature has led the human race to choose an 
economic development model without considering the ecological benefits or ecological constraints. Many 
ecological problems have since then emerged, including global warming, increasing frequency of extreme 
climatic events, sharp decline of biodiversity, rapid desertification, etc. In light of all these, the rationality 
and sustainability of the economic behavior under the framework of industrial civilization are being re-
examined (Lu Feng 2001). How to solve these problems? Redefining the relationship between human 
and nature is one of the critical issues towards solving these problems. 

In the traditional economic model: land, labor, capital and technology constitute all the production factors. 
With the development of classical and new institute economics, institution is thought to be one of the 
production factors. In recent years, some studies had focused on the impact of the informal institute, 
including the culture, effect on the economic behavior and ecological behavior. The Tibetan traditional 
culture is an important influential factor for the stability and development of Tibet. From material, 
institutional and spiritual aspects, the Tibetan traditional culture molds the ecological and moral 
constraints of economic choices (Nan Wenyuan 2000, Zhao Zhen 2006).To some extent, this traditional 
culture has made steady headway and marked achievements in the ecological protection of Tibetan 
Altiplano (Nan Wenyuan  2001, Huarui Dongzhi 2003). 

 

Methodology 
The paper is based on field research conducted in the Lalu Wetland National Reserve in Lhala, NaMuCuo 
National Reserve. Fifty communities or rural areas in Lhala, Linzhi, Rikaze Region were surveyed using a 
set of questionnaires. Some traditional stories and taboos were documented from Lhala Municipal 
Administration of Environment, Lhala Municipal Administration of Tourism and The Tibet Museum.  

 

Discussion and Conclusion 
Three conclusions could be drawn from this study.  First, the study had collected sufficient evidence  that 
demonstrates that Tibetan traditional culture is an important influential factor in the ecological protection 
on the Tibetan Altiplano. The relationship between them is interactive and closely entwined. The Tibetan 
traditional culture has a unique philosophy about nature, life and the world, which has far-reaching 
impacts. Some ecological viewpoints have positive impacts on the ecological protection of the Tibetan 
Altiplano. Some religious taboos and traditional notions have made steady headway and marked 
achievements towards these. 

Second, the Tibetan traditional culture contains three elements, such as material culture, spiritual culture, 
institutional culture, and the relationship among these elements of the Tibetan traditional culture is 
interacting and entwining. These independent elements jointly influence ecological protection on the 
Tibetan Altiplano. Material, institutional and spiritual elements constitute the Tibetan traditional culture. 
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These factors interact and constrain one another. At one time, the institutional culture and the spiritual 
culture are up to the material culture, while the institutional culture safeguards the material culture and the 
spiritual culture. The spiritual culture stands the highest level among the three kinds of culture. If the 
spiritual culture keeps in line with the material culture and the institutional culture, the spiritual culture will 
put forward the development of the other kinds of culture. Or, the spiritual culture will constrain the 
function of the other kinds of culture. Or worse, it will induce the reverse change of the other kinds of 
culture. 

Third, because some contents of the Tibetan traditional knowledge is unscientific, the ecological concepts 
from the Tibetan traditional culture need abstracting and advancing. On the basis of modern technological 
knowledge and current ecological thought, the ecological concepts from the Tibetan traditional culture 
should be systematized and theorized. Regarding the relationship between humans and nature, most of 
the ecological concepts from the Tibetan traditional culture also stay the stage of upholding nature. From 
the partial, short time and static levels, the ecological concepts from the Tibetan traditional culture may 
bring the ecological effects of expectation, but from the whole, long time and dynamic levels, the culture 
concepts of the upholding nature may be invaded by the unsound economic development. To sum up, in 
order to protect the ecology and environment, we should use modern technology and scientific thought to 
abstract and enhance the ecological concepts from the Tibetan traditional culture.  
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Introduction 
Conversion of natural habitats through different land utilisation practices is the largest single cause of 
loss of biological diversity in Sikkim (Chettri & Sharma 2006). In the Sikkim Himalaya, 76% of the total 
resources needs are derived from natural as well as agro-forestry system due to free and easy access 
and simplicity in their use (Sundriyal & Sharma 1996, Chettri et al. 2002). The ever-increasing human 
and livestock populations in rural areas exerts immense pressure on forests and aggravate directly on 
livelihood by causing shortage of resources such as firewood and fodder. Utilisation of resources by 
selection of species with preference is widely practised in the Sikkim Himalaya (Rai et al. 2002, Chettri 
& Sharma 2006, Chettri & Sharma 2007). These practices have created immense pressure on the 
preferred species leading to change in species composition and distribution of these preferred species 
in natural forests (Chettri et al. 2002).  However, farmers have made very little efforts in understanding 
the basis of such preferences of plant species. This paper is an attempt to compare the firewood and 
fodder quality of different plant species, with reference to people’s ranking and their chemical 
properties. 
 
Methodology 
Study on firewood and fodder preferences by the local communities and their chemical properties 
were made in the Yuksam and Tshoka villages of west Sikkim. Matrix ranking tool of Participatory 
Rural Appraisal (PRA) was used for people’s preference ranking on firewood and fodder species; and 
the chemical properties for firewood were tested by various methods used by Purohit & Nautiyal 
(1986), Rai et al. (2002), and Chettri & Sharma (2007). In addition, 25 fodder species were considered 
for another set of chemical analysis where crude protein (CP) and ether extraction (EE) of fodder 
species were estimated in dry matter basis following Anderson and Ingram (1993). Fodder value index 
was developed to assess the quality of fodder species with consideration of calorific value, dry matter 
(DM), crude protein (CP), ash content, and moisture content (MS), following suggested relationship by 
Saha et al. (1997). These attributes were then compared with the people’s scores among the 17 
widely used firewood species of the study area. Initially, Pearson’s Correlation analysis was performed 
among the people’s score, Fuelwood Value Index (FVI) and Fodder Value Index (FoVI), along with 
other wood attributes. A stepwise backward regression was also used for these two variables keeping 
the people’s score as dependent variable and the wood attributes as independent variables to see the 
relationship between people’s preference and wood and fodder characteristics.  
 
Results  
Baseline information gathered using Participatory Rural Appraisal (PRA) tools showed that the 
communities living at Yuksam-Dzongri trekking corridor use a wide variety of species for firewood and 
fodder. Due to the ability to recognise and the knowledge on quality of species, the communities living 
in these areas practised selective resource collection,  and compensate with other species if the 
preferred species are not available. The research also revealed that the local people’s preferences for 
firewood (Y=3.30+0.48x, R= 0.48, P<0.05) and fodder (Y=0.74 +0.39x, R= 0.62, P<0.05) were 
significantly related to the FVI and FoVI. 
 
Firewood and fodder: preference ranking  
Sixteen firewood and 23 fodder species were recorded as preferred species during the PRA session 
at Yuksam. Quercus lieata and Q. lamellose were ranked the highest firewood species followed by 
Schima wallichii, Betula alnoides and Eurya acuminate (Table 1). Among the 23 fodder species, 59% 
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were tree fodder, 14% shrubs, 18% herbs and 9% climbers. Thysanolaena maxima was the highest 
ranked fodder species followed by Ficus nemoralis and Q. lamellosa. However, Prunus cerasoides 
and Artemisia vulgaris were among the least preferred species. 
 
Firewood and fodder: Chemical properties  
Among the 16 widely used woody tree species, rhododendrons were found with high calorific value 
and the FVI. Among them, Rhododendron arboreum showed the highest value followed by Q. 
lamellose and the least was recorded from Alnus nepalensis and Litsea elongate. Among the fodder 
species, Thysanolaena maxima showed the highest calorific values as well as the FoVI (Table 2). The 
other attributes also varied among the species corresponding to the FVI and FoVI. Interestingly 
stepwise regression supported the rationale behind people’s score, as the firewood and fodder 
attributes are strongly correlated to the basis of preferences. This analysis clarified that energy value; 
density, moisture and ash contents were the key attributes for people’s preference for firewood. 
However, it revealed that moisture content is of least importance to the people’s choice. Similarly, the 
calorific value, dry matter and nitrogen content were the most important distinguishing factor for 
people’s preference.   
 
Discussion  
Chemical properties of plants provide important information about their values (Purohit & Nautiyal 
1986). It is therefore, important to assess the quality as per preference. For ideal firewood, high heat 
of combustion, high density, low ash content, and other combustion properties are the most desirable 
(Purohit & Nautiyal 1986). Among firewood species Rhododendron spp. and Quercus spp. were found 
to have high FVI which corresponded with the preference ranking scores. Similar report has been 
reported from Central Himalaya (Purohit & Nautiyal 1986). Nitrogen contents in almost all the lower 
ranking species were high. Higher nitrogen content produces more nitrogen oxides from the wood 
during combustion thus reducing the acceptability as good firewood (Purohit & Nautiyal 1986). Due to 
low ash content, high density and low moisture, R. arboreum was found to be the most desirable 
firewood with the highest FVI value as discussed by Chettri & Sharma (2006). 
 
Among the enlisted species for fodder, all the three high ranked species were tree fodders.  Shrubs, 
herbs and climbers showed comparatively low ranking for preference as also reported by Bajracharya 
et al. (1985). This may attribute to the seasonal availability of these species. Thysanolaena maxima, 
Ficus nemoralis, Quercus lamellose, Imperata cylindrica  and Saurauia napaulensis were found to be 
the highest ranking fodders with comparatively high calorific value and other characteristic supporting 
the earlier studies of Saha et al. (1997) and Ranjhan (1977). In spite of high calorific value, many 
shrubs and herbs species have low feed value. This may be due to low DM. The estimated data 
revealed that the quality of fodder does not depend solely on one variable like calorific value nor the 
protein content but the combination of such properties results in deciding the high feed value of 
fodder, which corresponded with the report by Bajracharya et al. (1985). The attribute to ecological 
factors including soil and climate, also influences the chemical composition of fodder plant (Wolf 
1972). Most of the tree species ranked high as fodder by the local community have more than 30% dry 
matter and less than 10% ash as suggested by Pandey (1975) and Ranjhan (1977), suggesting that 
the local knowledge of preference are applicable for the selection of better fodder. Overall, the 
chemical properties and preference rank agreement seems to be applicable for many of the tree 
fodders but vary with herbs, shrubs and climber.  
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Table 1. Firewood Value Index (FVI) and other wood attributes of the firewood species enlisted from Yuksam-Dzongri trekking corridor, west Sikkim. 

 

Sl 
No Latin and local names in parenthesis 

People’s 
scores 

Energy value 
(kJ/g) 

Moisture 
content 

(%) 
Density 
(g/cm2) 

Ash content 
(%) 

Biomass/ 
ash ratio FVI 

1 Rhododendron arboreum (Lali guras) 6 19.72 25 0.69 0.24 417 22678 

2 Quercus lamellose (Bajrant) 10 20.47 39 0.72 0.23 435 16431 

3 Rhododendron falconeri (Korling) 4 19.30 49 0.65 0.25 400 10241 

4 Schima wallichii (Chilaune) 9 19.41 59 0.76 0.22 455 11365 

5 Quercus lineata (Phalant) 11 20.21 47 0.69 0.28 357 10596 

6 Prunus cerasoides (Panyun) 5 17.15 44 0.73 0.27 370 10538 

7 Rhododendron barbatum (Lal chimal) 6 17.91 47 0.75 0.29 345 9855 

8 Castanopsis hystrix (Jat katus) 4 18.78 43 0.79 0.38 263 9080 

9 Prunus nepualensis (Arupate) 2 18.46 47 0.76 0.33 303 9046 

10 Beilschmiedia sikkimensis (Tarsing) 5 15.79 41 0.58 0.25 400 8935 

11 Acer oblongum (Phirphire) 4 17.78 35 0.67 0.63 159 5403 

12 Betula alnoides (Saur) 8 18.91 56 0.67 0.47 213 4814 

13 Eurya acuminata (Jhiguni) 8 16.75 50 0.72 0.67 149 3600 

14 Symplocos ramosissima (Kharane) 1 15.24 76 0.67 1.3 77 1033 

15 Alnus nepalensis (Uttis) 2 16.25 66 0.45 1.6 63 692 
16 Litsaea elongata (Kali pahenli) 2 13.59 58 0.35 1.83 55 448 
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Table 2. Calorific value and nutrient composition of 23 widely used fodder species of Yuksam-Dzongri trekking corridor. 

Sl No Species (local name) People’s 
scores 

Calorific 
value (kJ/g) 

Ash free 
Calorific 

value (kJ/g) 

Dry matter 
(%) 

 

Ash 
(%) 

N 
(%) 

CP 
(%) 

FoVI 

1 Thysanolaena maxima (Amliso) 22 22.04 21.99 38 8.9 2.54 15.8 18.18 
2 Ficus nemoralis (Dudhilo) 20 20.92 22.42 30 11.2 2.24 14 16.81 
3 Quercus lamellosa (Bajrant) 19 20.23 17.06 65 6.4 1.24 7.7 15.38 
4 Imperata cylindrica (Seeru) 18 18.92 20.45 46.6 7.5 1.36 8.5 13.02 
5 Saurauia napaulensis (Gagoon) 17 18.23 20.14 18.9 9.5 2.09 13.1 12.19 
6 Rhaphidophora sp. (Kanchirna) 16 18.17 22.21 24 12.6 1.69 10.6 11.8 
7 Litsaea elongata (Pahenli) 17 19.35 20.69 42.2 6.5 2.25 14.1 11.49 
8 Ficus roxburghii (Nebaro) 20 18.6 19.53 33.3 4.8 2.35 14.7 10.66 
9 Arundanaria hookeriana (Parang) 11 19.85 22.15 48 5.9 1.38 8.6 10.55 
10 Eragrostis tenella (Banso) 11 17.67 21.42 15.8 17.5 1.46 9.12 9.65 
11 Cauteleya spicata (Pani saro) 8 18.04 20.31 21.2 11.2 1.78 11.1 7.81 
12 Bambusa nutans (Malla bans) 9 19.23 21.06 33.8 8.7 1.42 8.87 6.75 
13 Crysopogon gryllus (Salimo) 9 17.66 24.68 40 8.2 1.41 8.8 6.09 
14 Ichnocarpus frutecens (Dudhe lahara) 8 18.86 19.6 35.5 3.8 1.88 11.7 6.04 
15 Arundanaria racemosa (Mallingo) 9 18.86 22.05 56.7 14.5 1.37 8.6 5.47 
16 Brassaiopsis mitis (Phutta) 8 16.23 21.32 27.9 5.1 1.38 8.6 4.96 
17 Pantapanax leschenaultii (Chinde) 5 19.11 20.64 36.1 7.4 1.36 8.5 4.65 
18 Solanum aculeatissum (Bhede ghans) 6 18.61 20.63 38.3 9.8 1.26 7.9 3.49 
19 Aconogonum molle (Thotne) 9 19.98 22.6 32.5 11.6 1.78 11.1 3.46 
20 Prunus cerasoides (Panyun) 3 20.04 22.59 32.3 11.3 1.69 10.6 3.36 
21 Artemisia vulgaris (Tetey pattey) 2 17.17 19.33 24.1 11.2 1.7 10.6 1.94 
22 Leucanthus pedicularis (Sanu gagleto) 4 14.73 18.69 14.5 21.2 1.94 12.13 1.54 
23 Elastostemma sessile (Thulo gagleto) 5 15.73 17.11 12.7 8.1 1.56 9.7 1.03 
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Introduction 
In Korea where Traditional Forest-related Knowledge (TFRK) has become quite rare or has not 
become conspicuous even among the people who have retained it, it is not easy to tell 'how to use'.  
 
The first step to discuss might be ' how to revitalize or activate’ TFRK in people's notion of forest, in 
their experience of forest. 
 
By evoking their forest experience, access to the consciousness of TFRK might be possible. In some 
local societies of Korea, scholars and local elites are planning to define the composition of forest, other 
ecosystems, cultural relics and practices as an ‘invented place of livings’ including human beings and 
societies. They have ideational reliance and imagination on local people’s livelihoods and traditional 
wisdom/knowledge of everyday ecology. 
  
In some First Nations in Canada, the practices of 'cultural management' are emerging in which forest 
and other spaces are defined as the places for all livings and for human experience. The cultural 
management is an execution of the aboriginal right which is based on the people's notion of place and 
all beings living there.  
 
Though the historical, cultural and environmental contexts of the two cases are quite different, they tell 
the same issues. The relationships between man and place, relationships between the beings in the 
place, are important components constructing people's notion of the natural surroundings in present 
situation.   
 
Making cultural values of place and all livings: Korean southwestern coasts  
The southern and southwestern Korean coasts and islands have rich biological diversity. 
Representative vegetation is composed of evergreen broad-leaved woods and needle-leaved pines. 
Camellia japonica, Magnolia hypoleuca, and other great variety of trees make these areas as 
ecologically highlighted niches for the trees and surrounding livings.  
 
Temples, village forests, village shrines have been the functional places of preserving the   biodiversity. 
People put stones in the forest as marks to express their aspiration. The stone mounds become 
cultural landscape and sacred sites in the forest. They are mainly made in the natural cites in harmony 
with ecological density.  
 
The menhirs are  religious protector of villages or Buddhist temples. They are the landmarks of 
villagers' communal identity or temple territory. They represent cultural place with tangible marking in 
the natural surrounding and spiritual protection of natural and human place.  
 
All these sites have been formed in the scheme of ‘cultural construction of nature’. It means that they 
have been formed to put meanings and cultural values of human and space in the natural world. 
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Mihwang Buddhist Temple (established in AD 749) at the southwestern end of Korean peninsula is 
another example. It is located among the coastal mountains with evergreen broad-leaved trees, facing 
tidal flats and the Dadohae archipelago.  
 
In Korea Mihwang temple is characterized as an epistemological and real linkage from an end of 
Korean spinal mountains to the ocean and islands. Here, people's notion of mountains, oceans, and 
other places, contributes to the preservation and sustainable use of these places.  
 
Nowadays some villagers, local elites, and cultural NGOs, have tried to get concrete knowledge of the 
mountain Dalma surrounding the temple. Local elites have produced cultural and ecological maps, and 
plant lists. Villagers have made small performances, mountain temple concerts combined with 
traditional Buddhist rituals. All of these facts were well known in Korea with their message of living 
beings (saengmyoung) and spirituality.  
 
Next year, Mihwang temple and villagers will launch religious tour from the Mihwang temple forest to 
the Dadohae archipelago. It is a revitalization or invention of old tradition of making trip from the 
temple to the islands. But presently it has new meaning. That is, people are reinterpreting ecological 
meaning of Buddhism and animating power of people’s performance traveling the forests, oceans and 
islands.  
 
The theme is protection and evoking lively powers vitalizing all living beings by their visit. People are 
envisioning the symbolic power of making community among all beings including human beings, 
forests, earth and seas, linked by the trip. This is the people’s way of learning ecological and cultural 
places and things. Way of learning other people making interactions with them. Knowledge will be 
formed through this cultural pilgrimage.  
 
Jang, Jin-Sook, 40 years old villager nearby the temple, has served the religious, cultural events of the 
temple. As she grows up in the forest she has got the ways of seeing and ways of feeling of the forest 
as an animated living world. She is planning to perform the storytelling of the forest, the intimate 
relations between forest and human. As a traditional performer she is planning to reinvent Buddhist 
traditional dance 'Jakbub' distributing the message of forest's giving birth to all living beings and 
making people's livelihoods. ‘Sikdangjakbup', a kind of food ceremony will be reinterpreted as life-
giving to all living beings in the forest. 
 
Oneness, respect and spirituality: First Nations in Canada 
In the First Nations of Pacific coasts and islands, British Columbia, Canada, people frequently say that 
'ocean is mountain'.  The sentence tells a way of their interpretation of their ecological knowledge 
based on their subsistence.  
 
Young salmons hatched in the small fresh watersheds roam for a while in the fresh water, being 
brought up by forest nourishment. After a while they proceed into the ocean heading for the far Pacific. 
When they return four years after birth, they go up to the spawning grounds in the forest. They are 
dead serving themselves as food for the bears, eagles and other living beings.  
 
Also they serve as nourishing source for cedar, fir, bracken, moss, berries and various temperate rain 
forest plants on which animals and human beings depend for their living.  
 
Human beings appropriate salmon fishes and plants in this ecological relation. First Nation people 
express this relation with abstract notion, 'ocean is mountain', defining all habitats as related by the 
notion 'oneness'.  
 
Chehalis Indian Band people at the Harrison River in the mainland have some words of this abstract 
notion 'oneness'. 
 
'Snowiyith' means one law of everything. At the same time it means 'respect'.  
 
All beings are with 'shxweli' (spirit) and personified. Plants are 'plant people', salmons are 'salmon 
people'. 
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All beings are respected and regarded as spiritual people. So there is a great linkage with spirituality 
under the umbrella of oneness. Forestry, fishery and other gathering activities are managed by the 
notion of this communal, spiritual relationship.  
 
Their economy depends upon the forestry (logging) and fishery. But they have protested against some 
cases of outside corporate logging, for the corporations transgress the spiritual relationships with a 
mountain area.  
 
This area is the place where people's ritual gears have been put on the trees. In the 'Sasquatch' 
passes, there are the burial mounds of ancestors. This mountain area is the place where so many 
natural beings are believed as transformed ones from previous ones and where many people's totemic 
animals are living.  
 
Transformation is one of the essential modes of existence. The knowledge about natural beings 
includes the story of transformation. So the knowledge is composed of multi-layers of time and 
existence. The transformation also includes the change of living places.  
 
The protest against outside corporate logging in the mountain area, the negotiation with corporations 
on the other forests and the logging by the Chehalis Band people are all tied to the issues of aboriginal 
rights. Knowledge about the existence of the place and natural beings, spiritual, ancestral connection 
with them, reside in the aboriginal rights. They call the utilization of these notions as 'cultural 
management'.  
 
This utilization is based upon the spatial concept, that is, their 'place' (territory) where all beings are 
linked together. These cases tell that, over the economic rationality or practical reason, people make 
their place 'meaningful'. These activities are adding cultural values to the natural world, forming 
cultural ecology, where the supernatural world joins with the cultural and ecological world.  
 

Next step toward TFRK 
In Korean and First Nation cases, people, living beings and place are related. The relational thinking 
might be a fundamental scheme in which formation of traditional knowledge occurs.  
 
People are trying to interpret traditional meanings, reinterpret them in this present society or reinvent 
them envisioning the relational world. In the First Nations, present beings are transformed ones from 
other ones in different times and sometimes in different places. Transformation is a kind of relation 
between different beings, times and places. 
 
The next step will be study of the process of traditional knowledge realized and transmitted in the 
world of holistic, relational thinking, which includes both practical reasoning and symbolic or emotional 
dimension. Forest is a place of livings not only as a practical resources but as a symbolic one which 
make people quest for meanings to sustain their livelihoods in this holistic, relational place.   
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Introduction 
The collection of firewood for energy and fodder for domestic animals was the most important activity 
of farmers during the Choson Dynasty (1392-1910) in pre-modern Korea, similar to farmers of other 
parts of the world. As Korea is located in a climatic zone with long cold winters, securing firewood was 
critical for people’s survival. Firewood and fodder, along with building and coffin materials, were 
obtained from nearby forests around the village.. Under national policies during the early period of the 
dynasty, landless peasant farmers were given free access to forest resources for securing firewood 
and fodder. However, the landless rights to these open access resources was seriously threatened in 
the later period of the dynasty by the royal family and elite class’ privatization and appropriation of free 
access resources(Bae et al. 2002). Such misuse of forests by the powerful and elite class quickly 
spread through Korea by the 16th century. Especially after the two invasions by Japan and China, 
power groups such as high-ranking government officials and the army led such illegal privatization of 
forests. These groups exercised their power and claimed exclusive rights to the use of forest 
resources and prohibited others’ access to these resources. In rural areas, local governments issued 
certificates of private ownership of the forest land to these power groups and fenced off the forests so 
that others could not access these resources. Villagers around the forest were stripped of most of their 
traditional rights to use forest resources. This growing privatization and appropriation of open access 
forests by royal families and powerful elite class forced the villagers to seek measures to secure their 
own raw materials from the forests.     
 
Organization and operation of Songgye 
Songgye was formed by villagers to secure communal use of the forests around their villages. 
Songgye set up its own rules and regulations and formed a corresponding organization with its own 
operational guidelines. Songgye rules describe how to appoint a board of directors, who were from the 
membership of Songgye, how to be a member, how to tend and utilize various forest resources, and 
how to manage the assets accumulated by the Songgye operation (Park 2000). Normally the eldest in 
the village was elected to represent Songgye and he appointed today’s equivalents of general 
secretary, treasurer, and auditor, who actually ran the organization and its various operations. 
Normally, membership was compulsory so that every household residing in the village was a member. 
Those who moved in from other villages or established a new household by marriage would become 
members by paying extra dues (Kang 2002). All members would voluntarily pay a forest tax every 
year.  
 
The rules and regulations of Songgye also specified related issues on various forest management 
activities such as forest patrol and policing, prevention and control of forest fire, pine logging, shifting 
cultivation, collecting fodder, and building ancestral tombs. In the case of forest policing, each village 
around a forest under Songgye was responsible to patrol a section of forests once every spring and 
fall, and made extra patrols whenever necessary (Park 2001). Songgye not only assigned the area to 
be patrolled but also specified related duties while on patrol. An emergency contact network was 
formed to mobilize necessary manpower for combating forest fires. Entering into the forest was 
prohibited when the risk of fire was high. Those who violated this rule were subject to punishment and 
fines. When selling valuable pine trees, stumpage price was specified according to tree size. When the 
log was purchased by non-villagers, a differential fee was imposed. Shifting cultivation within Songgye 
forests was allowed only in limited areas on the condition of prevention of illegal logging and activities 
prone to forest fire. When an ancestral tomb had to be located within Songgye forest, members were 
required to pay certain fees and prohibited logging in surrounding areas. Songgye assigned 
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designated forest areas to each village for collecting fodder and for conservation purposes while 
prohibiting non-villagers from collecting in these areas.  
 
Area of Songgye forests  
Acquisition of forest land is a prerequisite to form a Songgye. Villagers collectively purchased a 
forested mountain, or secured the access to forest through government lease. One study shows that 
the area of the forest under Songgye system varied from 1 ha to 500 ha depending upon the type. In 
case the forest was owned independently or by one village, Songgye forest was rarely larger than 50 
ha whereas those Songgye joined by more than 5 villages could easily be larger than 100 ha. Some 
largest joint Songgye exceeded 500 ha (Kang 2002).  
 
Implications of Songgye for sustainable forest management  
The values of Songgye which continued over the past 300 years can be reviewed from the following 
forest management point of view. First, voluntary public participation sustainable forest management, 
and second, social impacts of the privatization of forest land during the Choson Dynasty.  
 
Voluntary public participation for sustainable forest management 
Songgye was invented as an institution to meet the needs of the people. Songgye was a forest policy 
tool to allow landless class securing access to forest resources in return to systematic protection of the 
forests from illegal logging and clearing. The forests under Songgye system were reportedly well 
protected with sizable timber according to one study conducted during the Japanese colonization 
period (Park 2000). This supports the view that voluntary forest management by local community is 
effective for forest utilization and protection. From the perspective of modern forest management, 
Songgye managed the local forests, what are today called community forests. Songgye set up 
voluntary rules and regulations and each member donated efforts for sustainable forest management 
in the forms of money and labor. Songgye can be interpreted as an institution for sustainability, 
because it allocated sustainable amount of timber for logging each year to avoid depletion of timber 
supply. It is worthwhile to revisit the aspect of Songgye by which property rights to certain forested 
area were granted by national government. In addition, national government empowered Songgye to 
enforce forest use regulations. Songgye in many ways is the precursor of community based forest 
management approaches recently developed in many western countries. Korean ancestors not only 
invented but practiced sustainable forest management long before the term was coined (Chun 1997).    
 
Social impacts of Songgye  
What we can learn from Songgye is that the social impact of privatization of forests can be enormous. 
The forests in Choson Dynasty were open access resources except for designated preserved forests. 
Choson Dynasty government kept certain forests from public use for supplying timber for shipbuilding, 
construction, and other uses. This forest land tenure system collapsed after the invasions by Japan 
and China. Rapid privatization was introduced in the 18th century. As a result, the forest area 
accessible to the general public was sharply reduced. Songgye, as an institution for sustainability, was 
introduced in the midst of rapid social and economic transition of forest tenure systems. The rationale 
of Songgye as an institution for sustainability implies a lot for modern day forest tenure system (KFS 
1997).   
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Introduction 
Research on conservation of wildlife in reserves in Benin has focused on large mammals due to their 
appeal for hunting, tourism and related uses (Akpona 2004). Consequently, vigorous surveillance 
measures developed in protected areas increasingly discourage poaching of large animals. Hunting of 
small mammals has increased due to their ease of transport (because of their size) without being 
stopped by park guards (Lamarque 2004). However, few studies have assessed the diversity of small 
mammals targeted for hunting and their importance for communities bordering the Pendjari Biosphere 
Reserve (PBR). Thus, the lack of scientific data on the utility of the small mammals for the survival of 
the riverian populations of the BRP limits the actions of durable conservation. This study aims to fill 
this information gap by determining the specific richness of small mammal species in the villages 
surrounding the PBR, assessing the relationship between the human and small mammal populations 
that either support or threaten their conservation, and finally evaluates the different technical traps of 
small mammal species in their habitat by the villages sampled.  
 
Methods 
This study was conducted from August through October 2007 at the PBR. It is located in the Atakora 
department of north-western Benin, at latitudes of 10o30’ and 11o30’ North and the longitudes of 0o50’ 
and 2o00’ East. For the purposes of this study, small mammals included all species having at least the 
size of a grass-cutter (Thryonomys swinderianus) (overall length: 40-80 cm; Weight: 7 to 10 kg) were 
chosen according to the small mammal definition of Lamotte and Bourlière (1975) which says that this 
fauna category includes all mammals whose weight or size is less than the hare (3-5 Kg) or the 
marmot (6-10 Kg). Twelve (12) villages of three socio-cultural groups (Wama, Gourmantché, Byali) 
were considered and thirty people (hunters, farmers, and park guards) were surveyed in each village. 
Local perception on the diversity of small mammal species was determined by the formation of focus 
groups in each village and by using the list and picture of assumed species in this study site. This list 
was established by using several wildlife guides (Heymans 1985, Kingdon 1995, De Visser et al. 
2001). The analytic method (Prance 1991) following whether the consensus is raised (frequency of 
nomination raised), whether a species exists and is well known by the populations was investigated. 
The small mammal trapping techniques across the twelve villages was subjected to Correspondence 
Factorial Analysis (CFA) by using SASv8.2 software. Also the small mammals species determine by 
local perception were regrouped in 4 classes by realizing the numerous classification analysis. We 
calculated the percentage of each variable such as the favourite species in the feeding, medicine, and 
totem species. 

 
Results and Discussion 
Diversity and observation period of small mammal according to the local populations’ 
perception  
A total of 43 species of small mammals were inventoried in the sampled villages surrounding BRP. 
The dendrogram analysis (Fig. 1) shows that the grouping of small mammals in 4 classes (A: species 
observed between 0 and 1 year; B: species observed between 1 and 5 years; C: species observed 
between 5 and 10 years; and D: species not observed in the last 10 years) generate a value of R2= 
0.772. This indicates that the quarter of the relative information to the species is lost after this 
regrouping. However, this retained R2 value is sufficient to clear the big tendencies as for the 
description of the four classes. The species which compose each are:  
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A: Xerus erythropus (e19); Thryonomys swinderianus (e21) ; Cercopithecus aethiops (e5); Lepus 
crawshayi (e4); Atelerix albiventris (e1); Rattus rattus (e25); Cricetomys gambianus (e43); Galerella 
sanguinea (e9); Crocidura spp (e42); Heliosciurus gambianus (e36); Avicanthis niloticus (e18); Mus 
haussa (e28); Procavia capensis (e3); Tatera guinea (e22); Genetta tigrina (e16); Cricetomys emini (e33); 
Ichneumia albicauda (e10 ); Lemniscomys striatus (e34); Hylomyscus alleni (e35) Gnenetta genetta 
(e17); Funisciurus leucogenys (e41) 

B: Atilax paludinosus (e11); Galago senegalensis (e2); Protoxerus stangeri (e26); Lemniscomys zebra 
(e32); Heliosciurus rufobranchium (e37); Steatomys jacksoni (e23) 

C: Uranomys ruddi (e20); Myomys derooi (e27); Mastomys spp (e30); Herpestes ichneumon (e7); 
Malacomys longipes (e29); Lophuromys sikapusi (e31) 

D: Felis libyca (e8) ; Ictonyx striatus (e14 ); Mellivora capensis (e15); Graphiurus lorraineus (e38) ; 
Mandinia binotata (e13) ; Funisciurus substriatus (e40) ; Graphiurus naggtglasi (e39).  

 

 
 
Figure 1.  Dendrogram of the regrouping of small mammals the species according to their 
period of observation 
 
 

Most local populations (79.3%) resident in the twelve villages have indicated that the small mammals 
species were less abundant. Moreover, the opinions of the local populations didn't differ (χ2 = 2.28, p 
> 0.05) between villages sampled or socio-cultural groups. The growth and poverty levels of the local 
population are factors that aggravate this situation. Some studies have shown that the hunting for 
subsistence means can provoke a non lasting exploitation of game, and even when human density is 
weak, the hunters can eliminate some species of fauna by slowing reproduction (Fitzgibbon et al. 
1995) 

Economic feeding and medicinal importance of the small mammal’s species 
The small mammals in the sites of survey have a very weak economic importance since the species 
are more often consumed rather than sold. Not all species are sold. The grass cutter, the hare, the 
Gambian rat and the ground squirrel are the most frequently sold. The prices of transfer vary 
according to the species and their size. Thus, grass cutter are sold for between 4 and 6 $, the hare 



Sustainable Forest Management and Poverty Alleviation: Roles of Traditional Forest-related Knowledge 
IUFRO World Series Volume 21 

43 

costs 1 to 1.5 $ and the Gambian rat and the ground squirrel cost respectively 0.5 to 0.7 $ and 0.1 to 
0.2 $. Favourite species of small mammals by the local populations have been identified following the 
Friedman test (Fig. 2). The grass cutter was the most appreciated species (χ2 = 360.8, p <0.05), 
followed by the hare, the mongoose, the genet, the rock hyrax and the ground squirrel. The main 
reasons to explain this preference were that these species were current and easy has to find in dry 
season (60.5%) and because their meat was very good (39.5%). Small mammals are used for 
medicinal purposes to treat belly aches, incurable wounds, earaches, sexual impotence and abscess.  

Figure 2. Middle rank, by order of preference, of the different species of small mammal used 
in alimentation determined with the Friedman test. 

 

Socio-cultural values  
Some species of the small mammals benefit from an exceptional statute of conservation in the 
riparian villages. In the past various socio-cultural groups developed beliefs, myths and legends 
around these small mammals’ species, which allowed them to become socially forbidden and 
flavorous their conservation. Thus, the striped grass rat (Lemniscomys striatus) as totem is a concern 
to close to one third of the populations investigated because it represents a totem for all a socio-
cultural groups (Gourmantché). This confirms the results of the studies of Mensah et al. 2007 on the 
rodent of the PBR. This totem species is followed by the ground squirrel (Xerus erythropus) with 
11.6% having it for totem, the hare (Lepus crawshayi) for 7.2% of the sampled individuals, the galago 
(Galago senegalensis) for 6.3%, the hedgehog (Atelerix albiventris) for 2.3%, the Gambian rat 
(Cricetomys gambianus) for 2.1%, the genet (Genetta spp) for 1.7%, and the zorilla (Ictonyx striatus) 
for 1.3%. The Spotted necked otter (Lutra maculicollis) as totem only concerns 0.7% of the population 
surveys (Fig. 3).  
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Figure 3.  Small mammal species of special social significance (as totems) to local 
populations. 
 

Hunting techniques of small mammals according to the villages sampled 
Although a large proportion of the trapping techniques consist of using dogs and sticks, each village 
investigated also had specific trapping techniques of the small mammal readily identifiable from the 
correspondence factorial analysis (Fig. 4). The second axis of variation (vertical axis), with an 
eigenvalue of 0.242, permits to show that Birikiri (Bir), Kayarga (Kar), Tchatingou (Tch) and Firou (Fir) 
villages usually use the gun (F) and trap to jaw (B) for the capture of the small mammal. The first axis 
of variation (horizontal axis), with an eigenvalue of 0.469, separated Kaoubagou (Kao) form 
Tanougou (Tan), Batia (Bat), Tchanwassaga (Tchan), Tiélé (Tié), Kané (Kan), Nanébou (Nan) and 
Dassari (Das). With the positioning of the trapping techniques on this axis, Kaoubagou (Kao) is the 
only village which usually uses the traditional trap such as trap to cable (C), trap in bow (D), and trap 
to the mice (E) for the small mammals capture species. Whereas in the negative side of this axis we 
notify that trapping techniques such as the stick use (A), dogs use (H) and excavation of the terriers 
or holes (G) are more often used in Tanougou (Tan), Batia (Bat), Tchanwassaga (Tchan), Tiélé (Tié), 
Kané (Kan), Nanébou (Nan) and Dassari (Das). Thus, the villages far from the BRP like Birikiri, 
Kayarga, Tchatingou and Firou use the most destructive technique of hunting compared to the nearer 
villages. This is translated the effort of conservation by this reverse manager. The hunters of 
Kaoubagou remain those of the only village of the sample which are attached to the tradition with the 
presence of three traditional traps. It is also the only sampled villages where a king exists and where 
the society is attached to an ancestral tradition of conservation. 
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Figure 4.  Correspondence factorial analysis of small mammal trapping technigues among 
villages studied.  
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Introduction 
The island province of Palawan has a population of about 700 000, the majority of which are migrants 
of mixed ethnic origins. Migration has steadily increased, brought about by the rich natural resources 
(land, forest and marine) and increasing demand of the tourism industry. Indigenous to Palawan are 
three main ethnic groups or indigenous peoples: 1) Bataks - numbering around 400 households 
inhabiting the northern central part of the island; 2) Tagbanuas in the central Palawan area of about 
7000 households; and 3) Palau'an, the largest group estimated at 30 000 households dwelling in the 
southern part of the island. Palawan is considered the largest of the Philippines' 76 provinces with a 
land area of 1.49 million ha comprised of 1300 small other islands. 

 
Resource Use 
Indigenous communities utilize non-timber forest products (NTFP) to earn their living. Foremost of 
which is the extraction of almaciga resin. The almaciga (Agathis philippinensis) tree grows well in 
higher elevations from 200-2000 m asl. Because the Philippine government prohibits felling of the tree, 
the almaciga's use is limited to its resin, known in world trade as Manila copal. Almaciga resin is used 
in the manufacture of varnishes, paints, soaps, plastics, printing ink, linoleum, shoe polish, floor wax, 
etc. Although regarded as a minor forest product, almaciga resin is one of the country's dollar earners. 
In 2004, the Philippine Forestry Statistics reported that 230 000 kg of almaciga resin valued at US$ 
222 000 were exported. 

Logging has been banned in Palawan following the 1994 Strategic Environmental Plan for the 
province. Under this plan, emphasis is being given to the integration of communities within the forest 
management framework. In effect, the result has been that large areas of what was previously timber 
resource land are now being claimed by the natives under the plan's social forestry programme. Local 
communities in the island province are now recipients of the program with the strong assistance of 
NATRIPAL, an association of indigenous people. Hence, former logging concession areas have been 
granted to these local communities. The primary objective of NATRIPAL is to secure the freedom of 
indigenous people within their “ancestral domains” or native lands, and also involves the promotion of 
the sustainable use of natural resources on such land in order to elevate or improve the quality of life 
of indigenous people. Inspite of declared log bans and the presence of forest sector policies, the threat 
to the forests and the people dependent on its resources like indigenous people has continued. This is 
brought about by increasing population, declining employment opportunities, and improper and 
unsustainable harvesting practices of NTFPs like almaciga resin. 

 
Indigenous Practices for Collecting Almaciga Resin 
Almaciga trees in the Philippines are protected and resin tapping is only permitted under license. All 
harvested resin has to be registered with the Department of Environment and Natural Resources 
(DENR) prior to its sale. In granting the land to the indigenous people of local communities, they also 
granted the license to harvest almaciga resin. 

While tapping almaciga is a veritable economic activity for these people, very traditional, unscientific 
and injurious methods of extracting the resin are followed by indigenous peoples in Palawan: 

a) No restriction on diameters of trees to be tapped ; b) Initial cut of four inches wide (horizontal cut) 
with no definite thickness;  c) Re-chipping of one inch thickness per cut; and d) Maximum of eight 
tapping cuts with no definite sizes for bigger trees and four tapping cuts for smaller-diameter trees. 
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Tapping is strenuous work. The almaciga trees are located a day's walk from the communities situated 
in the lower land. About 75% of a community, both men and women are involved in collecting the resin 
over the four-month harvesting season from January to April. Collectors spend 3-5 days at a time in 
the forest gathering the resin. They need to set up temporary camping sites in the forest throughout 
the entire duration of resin collection. 

The trees are tapped on an approximately eight- to nine-week cycle with each collector responsible for 
about 30-35 trees. Some tappers make new cuts on the day the resin is collected. Majority however, 
shorten the cycle of cutting by one week than the cycle of collecting the resin. The sacks of resin 
collected, which weigh 45 kg each, are put in improvised rattan containers called “ararong”. These are 
slung on tappers’ backs and transported on foot down inclined terrain, initially to the warehouse of 
local community, and from there on to NATRIPAL headquarters in Puerto Princesa City (provincial 
capital of Palawan). NATRIPAL pays the community PhP5 (US$12 cents) per kg of resin. In terms of 
harvest per month, indigenous tappers average 22 sacks or net income of PhP 1470 (US$ 32.64). 
These are then sold to local exporters in Manila or Cebu for double that price. Majority of the raw 
resins are sent abroad while some are shipped to Cebu for local processing into paints and varnishes. 

 
Conduct of Training Program 
With the goal of rectifying the wrong practices of tapping and harvesting almaciga resin by the local 
people, FPRDI conducted seminar/training on proper methods of tapping resin for sustained resin 
yield. This consisted of both classroom sessions and practicum where correct tapping practices 
developed at FPRDI were discussed and demonstrated. Basic structure of the stem, nature and 
physiology of resin production, and biological factors in relation to the tapping processes, were also 
given emphasis in the course of discussion. Lectures, field demonstration and hands-on-exercises and 
practicum in the field made up the seminar-training. 

 
Proper Tapping Methods 
Owing to the detrimental effects of traditional tapping methods, FPRDI laid down the following 
guidelines for the proper tapping of almaciga trees. These were based on the results of R&D studies 
previously conducted at the Institute.  

• Tap only trees with diameter at breast height of at least 40 cm; 

• Remove loose barks, dirt and other foreign materials and lightly scrape the portion to be 
tapped. Start the first tapping at a point not more than 30 cm above the ground; 

• Make a horizontal cut above 2 cm wide and 30 cm long and not beyond the bark, using a 
razor-sharp broad-bladed bolo or a large knife. Tapping more than twice around the tree 
circumference is permitted, but the distance between tapped portions should be about 60 cm 
or twice the length of the cut. While cutting, take utmost care to avoid damaging the cambium; 

• Spray a mist of 50% sulfuric acid solution about 15 cm from the cut portion to stimulate resin 
flow, using one pass of a pint size capacity plastic squeeze sprayer. Since all acid-damaged 
tissues are removed in re-chipping, the right amount of acid prolongs the tree's tapping life; 
and 

• After a week when resin exudation stops, a fresh cut may be made immediately above the 
previous one of the same length but lesser width (0.4 to 1 cm wide). Apply acid as before. Tap 
vertically upward. 

 
Conclusions 
Tapping is a veritable economic activity among farmers and forest settlers especially IPs. 
Understanding the basic structure of the stem, nature of resin production and biological factors in 
relation to the tapping process, and applying the proper tapping techniques can help: a) prolong the 
tree's life; b) increase production of quality almaciga resin; c) increase income of tappers; and d) help 
in the forest conservation program of the government. 
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Introduction 
NATRIPAL (Nagkakaisang Tribu ng Palawan), an association of indigenous people (IPs) in the island-
province of Palawan was organized in 1989 to advocate for recognition of ancestral tenurial rights; and to 
enhance indigenous people's organizational capacity in sustainable management, trading and marketing 
of non-timber forest products (NTFP) such as wild honey and almaciga resin. Three indigenous or local 
communities, e.g., Kampung Ulay and Kayasan in Puerto Princesa City (provincial capital of Palawan), 
and Punta Baja in Rizal Town are the  sites of FPRDI-ITTO project entitled “Collection, Utilization and 
Trade of Tropical Non-timber Forest Products in the Philippines” where data and information in this 
presentation were taken. In addition the said communities were also recipients of a forestry programme 
under the 1994 Strategic Environmental Plan for the Province of Palawan. Hence, large areas of  
previously timber resources land are now granted by the government to these IPs under the Plan's social 
forestry programme which includes the extraction of wild honey and almaciga resin. 
 
Almaciga resin 
Cutting of almaciga (Agathis philippinensis Warb) trees in the Philippines is banned and thus its utilization 
is restricted to its resin. Known as Manila copal in international trade, the resin is used as an ingredient in 
the manufacture of paints, varnishes, lacquer, soap, printing inks, linoleum, shoe polish, floor wax, plastic 
water proofing materials, etc. Locally, it is used for incense in religious ceremonies, fuel for torches and as 
caulking substance. The Philippines is the second largest producer of Manila copal in the world with 
average exports of 350 tonnes per year. In 2004, the country exported 230 000 kg of almaciga resin worth 
US$222 000 . 

Palawan alone produces about 80% of Philippines’ resin production, and is considered as the center of 
production for almaciga resin in the Philippines. Moreover, the island-province is known to be the producer 
of the best, highest quality almaciga resin in the country. Resins from this island province are shipped to 
traders in Metro-Manila and Cebu (central Philippines), either for export or for local processing into paints 
and varnishes. The marketing chain is composed of tappers, the “kapatas” (middleman), almaciga 
concessionaires or licensees, traders and end-users. 
 
IPs Practices of Collecting Almaciga Resin 
Tappers has “kapatas” or leader. He makes cash advances from the leader of a federation/association 
working under NATRIPAL. The cash advance is used to buy provisions - rice, sardines, noodles, 
cigarettes, etc. for their stay in the forest to tap and collect resins. Part of these provisions ends up with 
the family the tapper leaves behind. The value of the goods and cash advanced to the resin gatherers is 
deducted by “kapatas” from the share of the gatherers on resins collected and delivered. Resin gatherers 
spend 3 – 5 days at a time in the forest to collect resins where they set up their temporary camping sites. 
The trees are tapped on an approximately 8 - 9-week cycle with each collector responsible for about 30 
trees. Some tappers make new cuts on the day the resin is collected. Some shorten the cycle of cutting by 
one week than the cycle of collecting the resin. The sacks of resin collected which weigh 45 kg each are 
slung on tappers’ backs and transported on foot directly to IP communities and finally to NATRIPAL 
headquarters in Puerto Princesa City. NATRIPAL pays the community PhP 5  (US$ 12 cents) per kilogram 
of resin. In terms of harvest per month, IP tappers average 22 sacks or net income of PhP 1470 (US$ 
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32.64). These are then sold to local exporters either in Manila or Cebu for double that price. Majority of the 
raw resins are sent abroad while some are shipped to Cebu for local processing into paints and varnishes. 

While tapping almaciga is a veritable economic activity for these people, very traditional, unscientific and 
injurious methods of extracting the resin are followed by IPs in Palawan, viz: a) no restriction on diameters 
of trees to be tapped; b) initial cut of 10 cm wide (horizontal cut) with no definite thickness; c) re-chipping 
of 25 mm thickness per cut; and d) maximum of eight tapping cuts with no definite sizes for bigger trees 
and four tapping cuts for smaller diameter trees. The IP tappers are: 1) unfamiliar with the legal framework 
associated with almaciga resin utilization; 2) have insufficient knowledge in almaciga resin tapping, and 
also cleaning and grading of resin; 3) unfamiliar with trading and marketing of resins; and 4) do not know 
the pests and diseases of almaciga trees. 
 
Wild honey 
Another economically important forest product from these IP communities are the wild honey. There are 
two types of bees in Palawan forests but the better honey comes from the “pukyutan” bees (Apis cinerea 
and A. mallifera) whose nests can be seen high up in the branches of the towering manggis (Koompassia 
excelsa) trees. With the assistance of rattan hoists, collectors climbed up the trees and the nests lowered  
using pulleys. Usually this takes place at night when the bees are less active. Up to four different nests 
may be found on one tree, each of which could yield around 4 liters of honey. Twenty liters of honey sells 
for around PhP 250 (US$ 5). About 50 gallons of honey could be collected within 3 months per person.  

Honey gathering is an integral part of Palawan's indigenous culture. Considered as a male activity where 
women participate only in the processing and marketing. Climbing for honey hives is the most laborious 
part but is considered enjoyable, hence, honey season (February to April) is a much anticipated time 
among the indigenous communities. The common practice of honey processing is by pressing the 
honeycomb to extract the honey. Whereas, the hygienic practice is by cutting the upper part of hive above 
the combs and let the honey pass through a cheese cloth.  

NATRIPAL purchase honey from January to March. It assigns 3 people at most to handle its honey 
processing and trading during the peak season. They take care of the activities involved, e.g., receiving, 
quality grading, processing and marketing of honey. 
 
Market Flow of Honey 
Two forms of marketing channel were identified in the three IP communities studied. The first channel 
involves the flow of commodity from the gatherer to the NATRIPAL headquarters in Puerto Princesa City. 
NATRIPAL would either sell the honey to the local users or store them until they reach an appropriate 
volume for delivery to Manila.  

The longer marketing channel that was identified was the channel leading to the provincial buyers. It 
started with the honey gatherers, then to the barangay and municipal buyers. Then it will pass through the 
provincial buyers and finally to the local users and/or Manila market. 
 
Problems encountered 
The main problems encountered by NATRIPAL in its honey marketing operations are: a) high moisture 
content; b) impurities; c) fermentation; d) diversity of honey - flavor, color, aroma and others; e) 
adulterations; f) standardization requirements of buyers; g) pricing; and h) irregular supply 
 
Conclusions 
NATRIPAL in collaboration with FPRDI-ITTO project brought Palawan's indigenous communities the idea 
of community organizing, giving priority to the livelihood concerns of honey and almaciga resin gatherers 
and traders. 

The interaction between NATRIPAL and FPRDI has enlightened the IPs on the possibility of self-
determination and the importance of their tenurial holdings, thus maintaining their hold on the forest 
resources on which their livelihood is anchored. 
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The NATRIPAL community is just one example of a group of indigenous people who are capitalizing on 
the diversity of local forest products. Not all forest products collected will justify significant investment but 
in more cases, simple development techniques will be enough to make significant increase in the incomes 
of the local communities. 
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Introduction 
In the relationship between decision support system (DSS) and knowledge management (KM),   
Metaxiotis et al. (2003) suggest that DSS and KM are interdependent activities In all cases, decision 
makers always combine different types of data and knowledge available in various forms in the 
organization.  Knowledge is a fundamental resource for developing a knowledge-based DSS and 
these systems can provide important support to forest management. Accordingly forest management 
is required to introduce changes in order to improve there decisions, productivity, profits, and to 
protect the environment.  

In this paper I will focus on decision making, knowledge-based and forest management, and then 
review the impacts of knowledge-based DSS on forest management. Integrating DSS and KM could 
provide some benefits to forest management ,enhance quality of support decisions, and improve the 
economic and social elements. 
 
Background 
There are many definitions of DSS, KM and forest management, but I will focus on the related and 
important definition to this paper:  

Decision Support Systems: interactive computer-based systems intended to help decision makers 
utilize data and KM models to identify and solve problems and make decisions with in different 
organizations (Carlson & Carlson 2001).  

Knowledge Management System: a system that provides the intellectual platform for an organization 
to integrate ‘intelligence,’ ‘design’ and ‘choice’ phases in a systematic decision-making process, KM 
system should support the creation, gathering, organization, and dissemination of knowledge 
(Drucker 1988, Simon 2000) 

Forest Management: a system of practices for stewardship and use of forest land aimed at fulfilling 
relevant ecological (including biological diversity), economic and social functions of the forest in 
sustainable manner (UNFCCC 2001). 
 
Methodology 
On this paper I use Information flow and a literature survey from all possible sources and formats 
based on knowledge based DSS and forest management: 

Information Flow. According to Barwise & Seligman (1997) the Information Flow is an effort to develop 
the logic of distributed systems, showing the notion of forest management, and the links between 
departments, which can all be controlled with the Information Flow method. I use information flow 
method to understand the notion, structure of and decision making process in the forest management 

Literature Survey.  My review on the subject noted that there are no publications that deal with a 
knowledge based decision support system for forest management in spite of the importance of the 
subject, but I was collected data for this paper from different related sources. 
 
Development of Knowledge-based decision support systems 
My literature survey and citation studies (Alavi & Joachimsthaler 1992, Arnott & Pervan 2005) suggest 
the broad historical development of DSS; first one examines model-driven DSS, and then move to 
data-driven DSS and decision-making information systems and notes the growing status of such 
systems. The geneses of communications-driven DSS are then briefly explored and classified into two 
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types of group DSS, model-driven and communications-driven. Developments in document storage 
technologies and search engines then made document-driven DSS more generally offered as web-
based systems. The last progression summarizes major developments in Artificial Intelligence (AI) 
and expert systems that made suggestion or knowledge base-driven DSS practical. 

 

 

Figure 1.  Development in Knowledge-based Decision Support Systems 

 
Knowledge-based DSS and Forest Management 
As discussed by Dyer (2000), the knowledge based DSS has been the key to successful, effective, 
management of the processes for actively disseminating and applying knowledge for organization 
forest management activities,  development of forest management strategies and plans. The concept 
of forest management implies stewardship and therefore requires good decisions based on 
knowledge to handle the major challenge faced by foresters.  DSS based on KM systems improve the 
process of making decisions, by choosing and making good decisions based on knowledge to solve 
different problems of forest resources protection and management. According to Schmoldt & 
Rauscher, 1996) we can solve sustainable forest management problems effectively by learning how 
to continually improve our decision-making processes and our decision-support capabilities and 
thereby more effectively manage these resources, relying on knowledge based DSS to evaluate 
environmental, economic and social forest management issues and options. 

 
Impacts of Knowledge based DSS on the Forest Management 
The result from integrating DSS and Knowledge based could make some benefits to the economic 
and social functions of the forest management in sustainable manner: 

Economic impact.  The main purpose of forest management, however, is to minimize adverse human 
impacts while maximizing the economic value of the forest. Thus the main objective of DSS based on 
KM is to help the forest manager to plan his interventions in the forest to maximize the economic 
return, while minimizing the adverse long-term impact by storing all relevant in computer systems. 

Social impact. The knowledge–based DSS can serve all those who have a role in forest management 
and can facilitate cooperation among them. This cooperation may extend to the beneficiaries of the 
outputs of the system, and encourage a culture of knowledge-based sharing among foresters.  
 
Results and Discussion 
In this paper I discussed how knowledge-based decision support systems can improve decision-
making in forest management, reviewed the structure and development of DSS and knowledge based 
systems, and  the possible impacts of these systems on forest management. I found that integrating 
DSS and KM could make contributions to forest management, enhancing the quality of decision-
making based on better knowledge of trends and patterns in forest conditions. However, what is still 
required is to build up forest management memory and support KM functions I also found that there 
can be a positive impact of knowledge-based DSS for enhancing and improve the economic and 
social impacts of forestry management. 
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Introduction 
The province of Ilocos Norte is exposed to the southwest monsoon and is shielded by the Cordillera 
mountain ranges from the northern and northeastern air currents. This results in a well-marked wet 
season (June to November) and dry season (December to May) that bring in excessive rains and 
extreme droughts. Average annual rainfall in the province is about 2000 mm, with almost 90% of the 
rainfall concentrated in the wet season. Of the total population of a little more than half a million (NSCB 
2000), the majority lives in the rural areas which depend on the agro-forest livelihoods.   

The total land area in Ilocos Norte is 0.36 million ha, about one-third of which is classified as 
agricultural land. The narrow coastal plain with highly eroded soil and dense population has made for 
the development of a very hardy group of people, the Ilocanos. 

Degradation of soil, decreasing water resources and changes in the climate, are the main problems in 
sustainable agro-forestry development in Northern Philippines particularly in Ilocos Norte. These are 
brought about by the cultivation practices of majority of the poor Iloco “kaingeros” or farmers who rely 
heavily on uplands for their livelihood but lack awareness on the consequences of inappropriate 
farming practices. 

Most Iloco farmers live in the uplands due to lack of land to till and poor income opportunities in the 
lowland. Here they clear the forests with their “kaingin” or slash and burn practices or “panag-uma” 
and plant rice or corn as major crops and vegetables in the hillsides in one or two cropping seasons. 
Because of poverty, the local people are forced to destroy the forests. The biophysical environment in 
these areas is fragile, requiring utmost care in farming practices to maintain sustainable farm 
production. Otherwise, soil erosion occurs causing floods and damages to life and property. The heavy 
siltation downstream cause low productivity in the lowlands.   

Multi-lateral agencies such as the World Bank are urging that forecasts be made available to small-
scale farmers, to increase food security (Woytek 2005). Disaster-preparedness strategies have begun 
to take account of such forecasts, and there is considerable interest in assigning them an economic 
value. However, field studies of the impact of recent forecasts suggests that there is a considerable 
gap between the information needed by small-scale farmers and that provided by the meteorological 
services. 

The objective of this study is to create awareness of the value of traditional knowledge in weather 
forecasting particularly its potential contribution to sustainable development and poverty alleviation 
especially at a time when such knowledge is being dismissed as superstitious beliefs.  

 
Methodology 
The study came into two phases: 1) documentation, and 2) validation.  The documentation phase was 
conducted in selected remote barangays of 19 municipalities of Ilocos Norte.  Purposive sampling was 
employed in choosing the 204 key informants. Commonly used indicators of the onset of rainfall, 
upcoming rain or adverse weather conditions in relation to agro-forest management were asked.  
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Socio-demographic profile, adaptive measures of coping with typhoon or flood or drought were also 
among the data gathered.  Qualitative and descriptive statistics were used to analyze the data. 

Cooperators were assigned to monitor and record the date of occurrence of their respective indicators 
and the actual dates/days of rainfall occurrences in their locality. Data gathered from PAGASA  
Agromet Station in Batac and in Laoag Synoptic Station include:  rainfall data, relative humidity, and 
cloud cover, forecast on the occurrence of low pressure and other adverse weather conditions. 

 
Results and Discussion 
Key informants in the documentation phase were farmers, housewives/housekeepers who share with 
light works in the farm, and fishing folks, aged 60 years and above.  Most of them were elementary 
graduates while some finished high school, and others did not have any formal schooling. Majority of 
informants have been engaged in farming for 31 to 50 years, and have been residing in their 
respective places since birth while some by affinity. As to economic status, majority of the respondents 
have income below the poverty line.   

Informants indicated a total of 66 weather lore grouped into: atmospheric/astronomic phenomena 
indicators, phenology of plants, and animal/insect behaviors. The informants rely on a combination of 
atmospheric phenomena, animal behavior and phenology of plants, while the rest either rely on plant 
behavior or atmospheric phenomena alone in predicting the weather. 

Weather is an important variable influencing crop production. Given their levels of literacy and poverty, 
geographical location and livelihood, old folks can only resort to traditional weather forecasting 
methods. The traditional practices that are soil-conserving and are sustainable which were 
documented and validated is the harmonizing of land preparation and rainfall activities with rainfall 
pattern. Farmers have to watch for their plant indicators, unusual behaviors of birds and insects that 
signal the on-set of rainy season.  This is important because they have to prepare their upland farm so 
that cover crops will be on time during heavy rains to prevent erosion. Their traditional weather 
forecasts, and knowledge of when to expect long or short rainy seasons, would enable the farmers to 
plan appropriately which crop is suited for a particular season.   

Additionally, forecast of adverse weather conditions is critical in their planning and programming of 
agro-forest activities because failure to predict such conditions would mean decrease in yield or total 
lost of production, waste of resources and lost of lives. Traditional knowledge of storm routes and wind 
patterns enables upland residents to design their disaster management in advance. Indicators of 
drought, typhoon or flood would warn them to store basic needs, repair their houses that are usually 
made of light materials like bamboo and cogon grass and ensure their herds for safety. If they see a 
solar halo or ring like shape around the sun (solar) or moon (lunar), storm is sure to occur. If they 
observe that the nests of birds and beehives are built high, flood is imminent. The indicators of 
adverse weather conditions such as heavy rains, typhoons or floods, would advise the farmers to 
repair their houses, tighten the loosened ceilings or walls; preserve and stockpile food and fuel, gather 
more fire woods and mill more rice; and have their pastures, livestock and poultry put in safe place.  

Traditional weather forecasting plays a critical role in the sustainable management of agro-forests and 
poverty alleviation in Ilocos Norte. Farmers have combined traditional and modern weather forecasting 
systems to help in agro-forest management. This knowledge may contribute to improved development 
strategies in several ways such as for identifying cost-effective and sustainable mechanisms for 
poverty alleviation that are locally manageable and locally meaningful. Unfortunately much of this kind 
of local knowledge and information has not been used to its best advantage. In fact it may be ignored 
by scientists and not incorporated into development planning and formal early warning systems. 

But there is a lot to gain by disseminating this kind of local knowledge as they can help farmers make 
more informed decisions about when to prepare land and planting materials, and how much excess 
food to store. It is one way to help poor families and communities become more resilient to 
environmental changes.  
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Introduction 
Community forestry (CF) as a participatory forest management has been practiced since 1970s in 
Nepal, which is understood as a pioneer country to initiate the development of partnership between 
local communities and government. Community forest user group (CFUG), an autonomous entity, has 
responsibilities to manage forest resources by making its own forest management operational plan 
and constitution incorporating the local knowledge and local context. The government provides 
technical support and legal advices to the CFUGs which are recognized as real managers and 
decision makers of local forest resources. Such management was initiated due to smooth functioning 
of indigenous forest management practices in scattered patches in the hills (Gautam 1988). Therefore, 
the initiation of CF program is the recognition of traditional knowledge of local users. Furthermore, CF 
is an institutional innovation empowering local communities in managing forest resources (Kanel  
2004).  

During the past few years’ annual reports the financial and other benefits, apart from the basic needs 
fulfillment, are being generated from community forests (Bampton et al. 2006). The main sources of 
funds are from selling of timber and NTFPs. CFUG funds are being used to conduct income 
generating activities (IGAs) such as  agriculture, livestock, bee keeping, shopkeeping, trade skill 
development (Chand & Ghimire 2007).  Bampton et al. (2006) also explains a provision of an 
emergency fund managed under the CFUG funds for health, natural disasters, and birth control. 
Pokharel (2000) concludes that the CFUGs have been using their funds for forest management (FM), 
community development (CD) and organization development according to their approved plans. 
Dangol (1999) claimed that CFUG fund  has been expensed more on community development than on 
forest management. It is also noticed the CFUGs are spending their funds for remuneration followed 
by infrastructure, forest development and loan out (Gentle 2000). Although the CF funds have been 
utilized for community development emphasizing pro-poor, there are emerging issues on participation 
of the poor in decision making and equitable benefit sharing. Therefore, this study explores the 
indigenous approach of fund raising and participatory decision process on fund mobilization. It also 
investigates the problems associated with equitable benefit sharing of CF fund.  
 
Methodology 
The study was carried out in Sundari CFUG which is located in Amarapuri VDC, Nawalparasi district of 
Nepal. It was selected on the basis of group heterogeneity which contains very rich - 3.6%, rich - 
12.14%, medium - 33.14%, lower level - 30.11%, poor - 12.46% and very poor - 8.46% of total number 
of households. While selecting CFUG, criteria of group dynamics were also considered. This CFUG 
was established in 1995 and implementing different IGAs ranging from CD to FM. This CFUG’s 
records, meetings and assemblies’ minutes, operational plan, audit reports, DFO/Range post 
database, Journals and other relevant published and unpublished literatures were reviewed as 
secondary sources of information.  A questionnaire survey with 140 households (12%) of Sundari 
CFUG was conducted to collect data. Apart from focus group discussions, interactions with executives 
and general members were also carried out. Direct observations of forest management and 
community development activities were performed. Discussions with representative users of each 
ward of Amarapuri VDC were also held.  
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Results and Discussion 
Sundari Community Forest is situated between 156 m to 829 m above sea level. The total area of 
forest is 385 ha with 1252 households. The average family size of household is 6.04 with standard 
deviation of 2.06 and mode of 5. The CFUG has developed five-year forest operational plan. Besides 
simple wealth ranking the CFUG has identified 12 households as the most deprived and poor ones. 
Separate sub-committee of poors has been formed and allotted 0.80 ha of forest for IGAs. The sub-
committee has prepared a separate five-year operational plan for IGAs on the allocated land. Under 
the scheme, they have cultivated Kurilo (Asparagus), Amriso (Thysanolaena agrestis), fodder trees, 
medicinal plants; and goat keeping, with short gestation period for regular return on their small 
investment. The management scheme emphasizes the use of the indigenous knowledge and local 
resources available within community. 

The CFUG generated funds by selling of fuel wood, round woods, planks, NTFPs and nursery plants. 
Also they generated incomes from entry pass (token) distribution, commission from selling books, 
application fees, telephone charges, penalties, facilitation charges, subsidies, membership fees, goat 
farming, hall rent, prizes, canteen bidding, bee keeping, grass selling and interest from bank. On an 
average the CFUG generated about NRs 1 317 040 per year. The share from selling wood (round 
wood) to the annual income was 52.64%. Similarly, the contribution from selling fuel wood was 
12.72%, from subsidy and grant was 7.11%. The share of interest earned by lending out loan was 
5.31% and from goat farming was 1.26%. The CF was investing also on the community development 
such as bridge construction, road construction, support to schools, bio-gas installation, and also pro-
poor programmes such as rehabilitation of disables and health services. While carrying development 
activities, a certain percentage of the total cost was contributed by concern organizations and provided 
to CFUG as subsidy to carry out the proposed programmes. The community has special annual plan 
of making small houses for the deprived poors and 3 among the 12 had already been benefited last 
year. The trend of expenses shows that the amount allocated in CD is increasing year to year. The 
amount expended in CD and poverty focused programmes seems justifiable. The overall expense of 
the group in three consecutives years is summarized in the following table below. 

 
Table 1: Expenses of Sundari CFUG 

Data source: Field survey 2006    (Roughly Nepalese Rupees -NRs 65= US$1) 
 
The people of all wards (1 to 9) of Amarapuri VDC were benefited from this CF fund mobilization. The 
ward level meetings prior to assembly were being adopted to gather expectations and needs of local 
users. Among the respondents, 73% appreciated the methods applied for the planning, 20% found to 
be indifferent and only 7% totally disagreed. All CFUG members participated in the general assembly 
discussed on activities to be done under available budget, and finally prioritized the programmes. A 
one-year programme will be prepared on the basis of recommendations and suggestions received in 
the general assembly. Finally, they will assign out these approved activities. Major expenses were only 
being done as per the decision made by the general assembly. 

According to the respondents, dependency and needs of users upon the forest resources differ 
according to socioeconomic conditions. The study shows that there is a strong relationship between 
the group’s heterogeneity in economic levels, and the expectations and needs for forest products 
which certainly affect the willingness to participate in CF activities ranges from CD to FM. As the 
limited sources and fund generated from FC can not fulfill the demands of all users, they have been 
practicing a participatory and bottom-up planning process, where the expectations of users were 
explored, prioritized and finalized by their own participatory decision making process. Local methods, 
indigenous knowledge and poverty focused activities to generate fund, and way of investing generated 

Year wise Expenses (NRs) Expenditure 2003 2004 2005 Exp/Year % 

Forest Development 346,526 419,064 432,144 399,245 25.7
Community Development 125,000 194,500 386,282 235,261 15.2
Poverty Focused 60,228 127,124 117,248 101,533 6.5
Institutional Development 71,480 83,862 63,559 72,967 4.7
Office Management 356,707 446,848 425,833 409,796 26.4
Others 352,891 182,276 465,172 333,446 21.5

Grand Total 1312832 1453674 1890238 1,552,248 100
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funds, have been considered during planning. Seventy eight percent respondents said that the 
participatory planning process has increased the participation of users to manage, as well as the 
effectiveness of managing, forest resources. They considered the CF fund as an important one to 
implement different kinds of basic development infrastructure within their society by mobilizing local 
resources and indigenous technologies. 

At management level, the members of executive committee expressed that the prioritization of the 
programmes and budget was dominated by ward-based feelings, and hindered the perfect 
participatory way of need assessment. They thought to have better and effective CD activities in the 
future once the feelings of the political boundaries minimized. As poor and marginalized people in this 
community are still dominated by the elite group, they could not share their own views and needs in 
the assembly. Fifty two percent of the respondents expressed that poor CFUG are fighting for their 
daily livelihoods and they are not concerned much in the decision process. Although there is certain 
share of expenses allocated to pro-poor, there are still needs to do much in the decision level for 
equitable benefit sharing.  
 
Conclusion 
The CFUGs do not only succeed in managing the untapped resources effectively and efficiently but 
also become a focal point for community development. Through the participatory decision making 
process, the CFUGs are able to address the expectations and needs of most users. From the 
collective actions, they were able to generate substantial income at local level and to spend on forest 
development, community development, poverty focused programmes, and local institutional 
development. The motivation and commitment for actions together with the traditional and indigenous 
knowledge led them to achieve the common goal, which ultimately contributes on poverty alleviation 
from the grassroots. Still the feelings of political boundaries among users and power control is with the 
elite hinder potential CD activities and are obstacles to equitable benefit sharing. 
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Introduction 
Herbs have been used for curing different ailments for thousands of years. Even in the modern era, 
the rural populations, especially the indigenous peoples of third world countries, primarily rely on 
medicinal plants for healthcare rather than using modern medicine. Traditional medicine include 
diverse health practices, approaches, knowledge and beliefs, incorporating plant, animal and/or 
mineral based medicine, spiritual therapies, manual techniques and exercises, applied singularly or in 
combination to maintain wellbeing as well as to treat, diagnose or prevent illness (WHO).These 
approaches to the health belong to each country and have been handed down from generation to 
generation.  

Nepal has a unique biodiversity with its varied landscape, with a fauna ranging from those in the sub-
tropical climate in the low lands to those in high mountain areas. About 70 ethnic groups have their 
own traditional knowledge of the healing powers of plants found in where they live. More than 800 
species of plants have been reported to have medicinal and aromatic value in Nepal. The Tharus are 
the indigenous people living in the Terai plains on the border of Nepal with India. This is the largest 
and oldest ethnic group of Terai region living in the villages near dense malaria-infested forest, in 
regions that were isolated over the millennia allowing them to develop unique culture (Bista 2004). 
Tharu comprises 5.37 % of the total population of Nepal (CBS 1995). Tharu are endowed with a vast 
knowledge of medicinal plants, having strong beliefs in the supernatural powers of plants for the 
prevention or treatment of various ailments, which is passed orally from generation to generation 
without any written records being kept. Therefore, these traditional and indigenous knowledge and 
practices are weakening and, in many cases, vanishing altogether.  
 
Methodology 
This study was carried out in Tharu villages of Parsauni, Pithauli and Harkapur Village Development 
Committees (VDC) of Nawalparasi district in the southern part of Nepal. These villages are culturally 
mixed but dominated by Tharus. All the three sites are along the western bank of Narayani River 
adjoining to Chitwan National Park, one of the World Heritage Sites. 

The methodologies used for this study were: group discussions, semi-structured interviews with key 
informants, in-depth case study, and direct and participants’ observations. The folkloric information 
regarding traditional healthcare practices, their local names, plant products or parts used, forms of 
application and methods of administration, etc. of 102 species were gathered and documented. The 
dressing patterns, rituals and other various activities related to socio-cultural behaviors were also 
observed and recorded. The field survey accompanied by traditional healers (Guraus) was carried out 
in the forests and marginal lands in order to identify and record the names of plants, methods of 
collection, and  availability and conservation status.  
 
Results and Discussions  
Traditional healthcare system of Tharu 
It is believed that Tharus belong to the ancient Nepalese, which came from the original, autochthonous 
people of the subcontinent. They are the only one who managed to eke out a living in the Terai during 
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the malarial infestation. From time immemorial, Tharus have developed a strong traditional healthcare 
system to cope with the situation.    

Healthcare among the Tharus is the responsibility of the Gurau who performs ancient rites of 
protection, blessing, and healing with the help of herbal medicines. The profession of Guraus has been 
established as a family profession and tradition. Gurau is both a healer and a priest. Tharus have no 
scientific explanation for many natural phenomena but credit the gods, spirits and ghosts with great 
spiritual powers. The Guraus play a unique role in the social system of Tharu community. Their 
magical religious practices come into operation for the diagnosis and treatment of illness. Tharu 
believe that sickness is caused by deities or spirits or witches. The medicine preparation techniques 
are mostly using plants, minerals and animal parts, and with traditional mantra chanting. Different 
Guraus have different expertise in the treatment of different ailments. Guraus follow a number of 
particular customs regarding the general lifestyles, prohibition of certain food, and collection of 
medicinal plants. The prohibition of certain food varies for different diseases and also for different 
herbs. Age of tree, time of collection, parts to be used, grain size, weight and concentration, are very 
important aspects during the preparation of medicine. Diagnoses of the disease are done by reading 
the palpation of the radial pulse and other characters of the patients, to determine the nature and 
condition of the disease. Common diseases and health problems treated by the Guraus are 
pneumonia, cough and cold, fever, stomachache, gynecological problem, infertilities, piles, skin 
disease, diarrhea and dysentery, ailments related to bones and joints, poisons and mental disorder, 
gastritis, etc. Guraus are very much conscious on the doses and constituents of the medicine as per 
their knowledge and experience.  From experience, they know how much should be given to the 
patients.  

Plants used for medicinal purpose and mode of use 
Medicinal and aromatic plants, including trees, shrubs, grasses and vines, are a critical resource for 
Tharu traditional health care systems. A total of 102 plant species being used for medicinal purpose by 
the Guraus were recorded from the study sites. Most of them are collected from wasteland or nearby 
forest. For some plants, they need to go to the core area of national parks. In addition, they also 
purchase some of the plant parts and minerals from the high mountains. The plant species from 
Leguminosae, Euphorbiaceae, Compositae, Labiatae, Verbenaceae and Cucurbitaceae families are 
most frequently used for medicinal purposes in the Tharu communities. According to the parts used, 
roots are used most often, followed by fruit, bark, leaf, tender shoot, whole aerial parts and plant sap. 

Different modes of treatment have been observed for different illnesses. Generally bathing with the 
concoction is found common to cure skin disease. Paste of some plants was plastered to set 
dislocated or fractured bones or muscular sprain. Juice from roots and barks are given to treat internal 
illnesses like gastritis, stomach ache, piles, and gynecological problems. Some of the illnesses like 
body ache, cuts and wounds, scabies, boils and skin diseases, are treated through external 
application. It is also found that garland made from either the root or the stem was also worn to cure 
illnesses like fever.  

Challenges to the traditional knowledge 
In the past, the Guraus were the only ones who treated all the illnesses in the communities. Most 
recently due to the access of modern medicine and the interaction of outside society, dependency on 
traditional healthcare system is decreasing. Poor and old people have strong belief on this traditional 
healthcare system. But young and educated ones prefer modern medicine. There are many cases that 
the diseases not cured by modern medicine were cured by the Guraus. Even the people from outside 
the Tharu communities come to the Guraus to treat very old and chronic illness. Despite the long 
history of traditional healthcare system among the Tharus, the traditional healers are worried about its 
continuity. The Guraus do not have common practice to come together for interaction and cross-
sharing. As a consequence, the knowledge of one Gurau is deviating from another. They are also not 
getting the right person to pass the knowledge as the youth are less interested in this culture and 
tradition. After the eradication of malaria, in the Terai and inner Terai, the origin of Tharu,has become 
densely populated with hill migrants. As a consequence, the valuable plant species are disappeared 
from the vicinity of Guraus. The traditional healthcare system has not received much support and 
encouragement from the Government in terms of policies and programmes, and the service providing 
practitioners is not recognized. Further, the traditional medicines are not produced on a large scale 
and do not have market value since they are not sold by the practitioners. Due to the lack of proper 
documentation and preservation of traditional medicinal practices, low recognization of traditional 
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healthcare practitioners and lack of harmonization of traditional system with modern system along with 
scientific validation for safety and efficacy of traditional medicines, the valuable knowledge system and 
its practices are being threatened.  
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Introduction 
The Ethiopian Highlands comprise about 45% of the land area of Ethiopia but harbour 88% of the 
human population. Insatiable demand for arable, pasture, timber and fuel has caused extreme 
deforestation. High livestock populations and open grazing prevent any natural recovery of forests and 
fodder trees. Eucalyptus plantations are one option, because Eucalyptus is resistant to browsing by 
livestock, grows very fast and provides good quality timber and fuel wood. In addition, the substitution 
of dung as fuel by Eucalyptus biomass counteracts excessive mineral nutrient losses from arable. 
Eucalyptus plantations, however, do not contribute to dry season fodder supply for livestock and may 
aggravate soil erosion if stand density is high and litter is raked for fuel. Increasing costs of fossil fuels 
caused a higher demand for biomass fuels in the towns, because many people can no longer afford to 
by kerosene or bottled gas for home use. This intensifies fuel scarcity in rural areas and increases the 
use of non wood fuels, such as foliage and dung, in open fireplaces, which increase indoor air 
pollution and associated health risks (Bruce et al. 2002). 

The local rural population tries to overcome the shortages by growing woody plants in the protected 
areas around their homes to provide fodder, fuel, fencing and compostable biomass for soil 
improvement. Traditional indigenous knowledge attributes specific properties and uses to individual 
plant species. The central question of this study was how well traditional local knowledge is congruent 
with judgement based on modern soil and plant analysis. 
 
Methodology 
A total of 14 villages from four kebeles (lower administrative units) in the Dendi and Jeldu Weredas 
(districts) in the western Shewa zone, central Ethiopia, were investigated. The altitude ranges from 
2900 to 3200 m a.s.l. The Chilmo State Forest borders the study area in the south. The soils are 
predominately Haplic Luvisols. The rainfall pattern is bimodal. The main rainy season is from July to 
September with annual rainfall of about 1400 mm. Barley is the most dominant crop, followed by 
potato and enset (Ensete ventricosum). Cattle, sheep and horses are dominant livestock in the study 
sites. Farmers mainly meet their cash demand from the sale of live animals and their products. 

Tree and shrub species used by peasants were recorded based on direct observation, as well as 
group and individual discussions. A total of 150 farmers (respondents) participated in a questionnaire 
survey (following Roothaert and Franzel, 2001). The farmers' criteria for the selection and prioritization 
of fodder and soil improving species were identified through group discussion and categorized for the 
questionnaire survey. Species preference for fodder and soil fertility improvement was known using 
the farmers' own criteria. In addition feeding preferences of local livestock were determined by 
competitive feeding experiments on site. 

Samples for soil chemical analyses were collected from transects from beneath the plants to open 
land.  The total number of soil samples was 135. The soil samples were analysed for pH, organic C, 
total N, and exchangeable cations. 

For the assessment of fodder quality, foliage (leaves and young twigs) and flower bud samples were 
collected.  The total number of foliage and flower bud samples was 24. The samples were analysed 
for total N, P, K, Ca, Mg, Na, S, Mn and Fe. In addition, acid detergent fibre (ADF), acid detergent 
lignin (ADL), neutral detergent fibre (NDF), in vitro dry matter digestibility (IVDMD) and insoluble NDF-
bound proanthocyanidins (condensed tannins) were determined. 
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Results and Discussion 
The villagers identified nearly 40 woody species with specific values in their region. Table 1 gives a 
short list of plants considered particularly valuable as fodder or soil improving species. 

 

Table 1. Plants considered particularly useful as fodder or soil improving species. Sample 
size was 150 households. Each household scored six preferred fodder tree species. 
Number of respondents indicates how many selected the species in their top 6 
species listing. Score is the sums of individual farmer’s ranking (1 to 6 in increasing 
preferences) given to the respective species. 

Fodder species No. of re-
spondents 

Score Soil improving species No. of re-
spondents 

Score 

Hagenia abyssinica 148 790 Senecio gigas 142 743 
Dombeya torrida 140 658 Hagenia abyssinica 147 734 
Buddleja polystachya 136 534 Dombeya torrida 133 512 
Maytenus senegalensis 128 417 Vernonia auriculifera 122 357 
Dracaena steudneri 92 227 Buddleja polystachya 99 272 
Arundinaria alpina 68 131 Myrica salicifolia 100 205 
Hypericum revolutum 59 110 Leonotis africana 60 106 
Myrica salicifolia 55 107 Kalanchoe deficiens 9 39 
Maytenus ovatus 15 28 Dracaena steudneri 5 16 
Myrsine africana 7 27 Juniperus procera 3 10 
Olea africana 10 27 Maytenus senegalensis 3 8 

 
Based on this list, the following indigenous plant species were selected for sampling and laboratory 
analysis: Senecio gigas, Hagenia abyssinica, Dombeya torrida, Buddleja polystachya. Chamaecytisus 
palmensis (tree lucerne) a recently introduced, well accepted N-fixing woody species was included 
too.  

The content of the mineral elements P, Mg and S in the foliage and flower buds of most species was 
within the recommended normal requirement range for livestock. That of K, Ca, Fe and Mn was mostly 
above the recommended range. The content of Na in the foliage and flower bud was below the 
requirement. Common salt or local mineral sources such as mineral soil are needed to compensate for 
the low Na contents in the fodder.  

The CP (crude protein) content in the foliage and flower buds of the four species varied from 188 to 
234 mg g-1 and 124 to 170 mg g-1, respectively. This is much higher than the minimum required CP 
level (70 mg g-1) for beef cattle. The high CP content of the foliage of C. palmensis of 228 mg g-1 can 
be attributed to the N fixing ability of the species. 

The determination of fibre fractions was done by the detergent method of Van Soest. The in vitro NDF 
(neutral detergent fibre) digestibility, ADF (acid detergent fibre), ADL (acid detergent lignin) and CT 
(condensed tannin) content of the foliage and flower buds in H. abyssinica was relatively low as 
compared to the other species. The contents of NDF and ADF in H. abyssinica, D. torrida, B. 
polystachya and C. palmensis were within the range reported for browse tree species by various 
authors. The CT content of the flower buds in D. torrida was exceptionally high. High ADL and CT 
contents can limit the voluntary feed intake, digestibility and nutrient utilization of ruminant animals 
(Khanal & Subba 2001). The level of ADL and CT in the investigated species are most likely not 
critical, because these fodders are not given as the basal diet, but only as supplements.  

Chemical soil analysis was used to study the increase in soil fertility under the canopy of the 
investigated plant species, as attributed by the villagers in the interviews. The highest contents of 
organic carbon, nitrogen and phosphorus as well as exchangeable cations were recorded under the 
canopy of Hagenia abyssinica as compared to under Buddleja polystachya and other species. H. 
abyssinica is fairly deep rooting and constantly sheds large amounts of leaves and provides the soil in 
its vicinity with mulch and green manure. Kindu et al. (2006) reported high rates of litter deposition 
under 64 months old H. abyssinica and Grevillea robusta on Nitisols of Central Ethiopia. Dombeya 
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torrida and Senecio gigas shed a substantial amount of leaves, even though their leaf shedding 
pattern is not as regular as that of H. abyssinica. 

In conclusion it is fair to state that traditional knowledge on the usefulness of indigenous woody plants 
in the Ethiopian Highlands is based on a good judgement of plant properties by the local rural 
population. Scientific laboratory analyses help to quantify soil fertility and to develop livestock feeding 
regimes which avoid malnutrition and potential toxicity. There is a potential for improving plant 
properties for the preferred use by selective breeding. This is particularly true for Hagenia abyssinica 
which shows potential as a dry season fodder tree, a soil improvement tree, as well as a timber tree. 
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Figure 3.  Land use patterns among various ethnic groups in the study area.  
 
 
Traditional Forest Management approaches and systems 
The cultural and religious belief system centered on local deities maintaining temple forests, the 
sacred species, sacred groves and sacred landscape and combination of economical agro-forest 
system and keystone species in all agro-ecological zones. There exist inter-village and intra-village 
arrangements related to the imposition of restrictions on grazing in a particular forest or for a particular 
period, restrictions on cutting and lopping of trees, division of forest or common land for cutting grass 
(Gupta 2006). Community and private wood lots are protected at the community level as the area is 
divided into small block or compartments and each compartments is allotted to the inhabitant for 
rotational lopping of fodder particularly oaks during winters. Traditional NTFP management of Acacia 
catechu (catechin), Pinus roxburghii for resin, Acacia nilotica for tannin and gums and Grewia optiva 
for fodder and fiber and Pinus gerardiana cones, morels, black cumin are collected from forest by 
local inhabitants and are sold in the market for economic remunerations. The state forests of these 
species are managed by the villagers as commons that are divided into small blocks and each block 
is allowed to a family for protection management and regulated collection and distribution of produce 
under the supervision of deity committee (Gupta 2007).  
 
Integrating TFK systems for sustainable forest management 
There is a strong positive relationship between social capital and forest protection and conservation at 
local level and the cultural practices regarding land and resource use. The indigenous 
knowledge/practices and local institutions complement each other however there are instances of 
local knowledge and associated practices being evolved yet breaking down at the same time. The 
social capital facilitating collective action and the related aspects can be enhanced to facilitate better 
forest management by identifying improvements and policies necessary for sustainable forest 
management lies in understanding of the contextual causes of forest loss from the local perspective 
(Gupta 2007). Harmony between people and forests requires forest managers to learn from local 
resource users by collectively challenging the prevailing received wisdom and negative views on the 
structural dynamism, policy relevance and scientific validity of local knowledge and institutions in 
forest resource management. 
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