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ABSTRACT This article scopes the status and potential of non-timber forest products (NTFPs) in community
forests and the national forest of Bardiya district in western Nepal. The human ecological approach, participatory
rural appraisal, focus group discussions and interviews were used to gather data and information for analysis. The
results of the data analysis indicate that the area harbours a high diversity of potential NTFPs. Altogether, 101 species
and their traditional uses were recorded. The NTFP species are clustered into first, second, third and fourth categories
on the basis of their market value and resource availability. Despite a gradual but systematic socio-cultural transformation
of the local communities, they still possess ample knowledge of plants and their uses. It is observed that the proper
management of the NTFPs could play a vital role in the improvement of people's livelihood on a sustainable basis.

1. INTRODUCTION

Non-timber Forest Products (NTFPs) are
important tools for addressing poverty issuesfor
the marginalised, forest dependant communities,
by contributing to livelihoods, including food
security, income, health and sustainable human
development (FAO 1995; Fal coner 1997; Ahenkan
and Boon 2008). Globally, an estimated 350 million
people mostly in developing countries depend
onNTFPsastheir primary source of income, food,
nutrition, and medicine (Chandrasekharan 1996;
Olsen 1998; UNDP 2004; FAO 2005). These
products play avita role in sustaining the lives
of local gatherers, who must increasingly adapt
to diminishing resources to stay alive.

In Nepal, hundreds of plant species are used
asNTFPs(Rawal 1997; Shresthaet al. 2004) and
have great conservation and economic value
(Gauli and Hauser 2009). These resources are a
key source of income and livelihood assists for
Corresponding Author:

Dr. Emmanual K Boon,

Professor of Environmental Management,

Human Ecology Department, Vrije Universiteit Brussel,
Laarbeeklaan 109, B-1090 Brussels, Belgium
Telephone: +32 2 477 42 81, Fax: +32 2 477 49 64,
E-mail: eboon@vub.ac.be

many of the poorest people in Nepal. In certain
areas, NTFPs provide up to 50 percent of house-
hold income (Edwards 1996). The use of NTFPs
vary from place to place because of the hetero-
geneity of the community and different traditional
practices by ethnic groups in the country. In
recognising this economic value, forest policies
of Nepal have recommended sustainable NTFP
management for poverty reduction and livelihood
improvement by ensuring community partici-
pationinforest management (GoN 2004).

2. PROBLEM STATEMENT, OBJECTIVES
AND GUIDING HYPOTHESS

Thesignificance of NTFPsinrural livelihood
improvement and for subsistence has been
established by anumber of studies at the national
level in Nepal (Kanel 1999; Shrestha et al. 2003;
Gauli and Hauser 2009), but littleisknown about
their collection and marketing dynamics (Bista
and Edward 2006). Tracing the history of NTFPs
exploitation reveals an over-harvesting of medi-
cina plants; other itemsarelargely beingignored.
The potential uses of many of the NTFPs have
not being well-documented in Khata-Katarnia-
ghat Corridor despite their potential in poverty
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reduction and livelihood improvement amongst
the indigenous people. The documentation of
other uses of NTFPsis essentia in the sense that
it will provide choices and help the communities
to improve their economic conditions by explor-
ing more market values and potentialities. Thus,
the specific purpose of this paper was to docu-
ment the available NTFPs used by indigenous
people in Bardiya district of Nepa, their status
and contribution towards improving the liveli-
hoods of thelocal peopleaswell asidentification
and prioritisation of NTFP speciesfor sustainable
management and identify key management cha-
[lenges. The study was guided by the assumption
that theareaharboursahigh diversity of economic
plants but the population is less aware about the
potentials of these resources which can signifi-
cantly contribute towards sustainable livelihood
improvement and poverty reduction.

3. CONCEPTUAL FRAMEWORK

The conceptual framework on which this
paper isanchored istherole of NTFPsinimprov-
ing the livelihoods of the poor in forest fringe
communities and sustainable forest management
(Fig. 1). Theprincipal premise of the paper isthat
NTFPs play an important role in meeting the
needsof rural communities, especially intheareas
of food, medicine, poverty reduction, sustainable
management of forest resources and livelihoods
improvement (FAO 1995; Marshall et a. 2005).

Non-timber forest products are integrated
components of the forestry sector and have been
widely recognized as potential resources for
promoting sustainable livelihoods, conservation
and capacitating development organizations
(FAO 1995; Hamilton 2004). They play acrucial
rolein the livelihoods of rural people, especially
for those dwelling in the forest and its vicinity
(Edwards 1993). Besidesmedicinal plantstheuse
of diverse groups of NTFPsislargely ignored by
the Nepal ese community and devel opment orga-
nizations. At present, medicina plantsarelargely
being over-exploited. It is therefore high timeto
explore and promote other NTFPs by not exclud-
ing medicina plants.

Sustainable collection, use and commerciali-
zation are the main drivers in the promotion of
NTFPsfor community development, poverty re-
duction and livelihood improvement and sus-
tainable forest management. This requires scien-
tific documentation of these resources, the details
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of species-specific information on distribution
and availahility, their potential use and market
frontiers.

4. MATERIALSAND METHODS
4.1 Sudy L ocation and Char acteristics

TheKhata-K atarniaghat Corridor of the Terai
Arc-Landscape (TAL) programme in Bardiya
district of Western Nepal wasthe study area. The
TAL is one of the 120 eco-regions of the world
identified by the World Wildlife Fund (WWF) and
jointly managed by the Government of Nepal and
WWF Nepal. The TAL encompasses |owland
Terai and outer foothills of the Himalayas at 27°
00" 00" N and 80°03' 00" E, extending from the
Bagmati River inthe east tothe Mahakali Riverin
the west. This Nepalese part of the TAL covers
14 districts and includes 75% of lowland Terai
forest and Churiya. The Terai lowland tropical
forest of Nepal ischaracterised by enormous bio-
logical wealth of regional and global importance
(Chaudhary 1998). It was historically the most
diverse of Nepal's ecosystems, but extensive
deforestation has greatly reduced the forest area,
the population of many species and the variety
of ecosystems (GoN 2002).

Khata-Katarniaghat Corridor is trans-
boundary and covers an area of 82.62 km? with a
forest area of 31.86 km?. The corridor connects
BardiyaNational Park in Nepal with Katarniaghat
Wildlife Sanctuary in India(Fig. 2). TAL progra-
mmeisbeingimplementedintwo Village Devel op-
ment Committees(V DCs) of Bardiyadistrict which
has a population of 18,300. Thirteen community
forests in two VDCs and surrounding national
forests were studied.

4.2 Data Collection and Analysis

The study was carried out during March-
August, 2006. Rapid Rural Appraisal (RRA) and
Participatory Rural Appraisa (PRA) following
Martin (1995) were conducted on the use of wild
plants with focus on the season of availability,
mode of harvest, status of the plant, personal
and community choices, commercial values, and
indigenous conservation approaches. Guidelines
for the interviews and group discussions were
developed to facilitate the collection of
information. Altogether five community-level
discussion groupswereheldindifferent localities
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Livelihood Improvement through NTFPs and Forest Conservation
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Fig. 2. Bardiya District and the Khata-Katarniaghat Corridor

representing an average of eight personsin each
discussion group. Additional 21 key informants
like plant collectors, cultivators, traditional heal -
ers, traders, community heads and district forest
office staffs were purposively selected for inter-
views (Huntington 2000). Prior informed consent
was obtained with the help of community workers
(Martin 1995) that facilitated interviews and
discussions with the local people. Consent was
granted by thelocal peoplefor the dissemination
of their traditional knowledge.

Livelihood assessment was done by inves-
tigating the people’ sengagement in activitieslike
collection, harvesting, processing and packaging
of NTFPs in the area, and their overall contri-
bution to the local and national economy. The
local and regional market survey was conducted
to know the potential species in trade and their
price. The abundance of the species was deter-
mined based on resource mapping with the com-
munity and forest study. Key informants were
also requested to walk along the botanical inven-
tory transects and to report different vegetation
types and useful species. Cunningham (2001)
has stressed the importance of transect walks
with key informants in biodiversity and ethno-

botanical studies. These walks also provided an
opportunity to valorize the findings of RRA and
PRA, and alowed to gather information about
the local names of many species. Herbarium
specimens were collected for each species and
brought back to thelab to facilitateidentification
using reference collections (Hara and Williams
1979; Haraet a. 1982; Polunin and Stainton 1984,
Press et al. 2000) and expert knowledge. The
voucher specimenswere deposited in Tribhuvan
University Central Herbarium (TUCH) Kirtipur,
Kathmandu.

5. RESULTS

5.1IndigenousUseof NTFPsinthe
Khata- Katarniaghat Corridor

Altogether, 101 speciesunder 48 familiesand
91 generawereidentified asNTFPs, which were
commonly used plants by the local people for
domestic purposes (Appendix 1). Well repre-
sented families were Leguminosae (11 species),
Gramineae (7), Euphorbiaceae (5), Moraceae (5),
Compositee (5), Anacardiacese (4), Compretacese
(4), and Solanaceae (4). Angiosperms were
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distributed into different six lifeforms, with trees
and herbs having the most species (Fig. 3). Plants
were used mainly as fruit, vegetables, for fish
poisoning, asfermentation material, for thatching,
as fibre and medicines. For the different cate-
gories, medicina plants comprised the highest
number of 56 species (55%); followed by wild
edible 26 (25%) (vegetables 13 and fruits 13);
fermentation (15); fish poison (9); fodder (7);
agricultural implements (6); rope making (5);
plants having religious importance (3); and
thatching (2) (Fig. 4).

People in this areawere largely marginalised
and landless. Dependency on forest wastherefore
quite high. Seasonal vegetable species such as
Diplazium esculentum (Koche sag), Ophio-
glossum petiolatum (Jibre sag), species of
mushrooms, Bauhinia variegata (Koiralo) and
Dioscorea bulbifera (Tarul) were regularly
consumed and preferred by the local people.
Similarly, Syzygium cumini (Jamun), Ficus
racemosa (Gullar), Aegle marmelos (Bel),
Schleichera oleosa (Kusum), Phyllanthus
emblica (Amala), Zizyphus mauritiana (Bayar),
Putranjiva roxburghii (Pitamari) were seasonal
fruits consumed locally.

The native Tharu inhabitants of this corridor
used severa species of medicina plants such as
Acacia rugata (Sikakai), Holarrhena pubescens
(Dudhe), Operculina turpethum (Nishod), Piper
longum (Pipla), Acorus calamus (Bojho),
Terminalia chebula (Harro), Terminalia bellirica
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(Barro), Tinospora sinensis (Gurjo), Bel and many
morein traditional healing practices (Appendix 1).

5.2NTFPsTradeand Livelihood

Even though many seasonal vegetables,
fruits, medicinal plants and Dedrocalamus spp.
have a good market value, income through com-
mercialization of such species was very low due
to inadequate market information. Thelocal com-
munity were unaware about the possibility of
selling their forest products. Nevertheless, some
of the species such as dried Barro, dried Pipla,
fruit of Ricinus communis (Renu), pod of
Bauhinia vahlii (Bhorla) and Koche sag were
soldinthelocal marketinsmall scale. Theregional
market study showed that there were many
species like Bel, Jamun, Koiralo and Tarul that
have high market demand and also are available
in huge stock in the forest.

The forest comprised considerable number
of NTFPscollected and exported from the district
such as Bet, Bhorla, Sikakai, Eulaliopsis binata
(Babiyo), and Asparagus racemosus (Kurilo).
Among these products, Sikakai was the major
income generating NTFP that contributed to the
cash income of the local people who were hired
for collection and drying processes by the con-
tractors during the collection season. In general,
the divers group of NTFPs were used mainly for
local subsistence and less used for trade, income
generation and livelihood improvement.
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Fig. 4. Categories of NTFPs in Bardiya District

5.3Identification of High Priority and
Potential NTFPs

By employing certain criteria such as species
abundance in the surrounding forest, existing
indigenous knowledge systems, economic impor-
tance, market value and local peopl€e's interest
including the perspectives and suggestions of
management authorities, three categories of
NTFPs were classified asfirst, second and third
priority species(Table 1). These 10 speciesare of
high priority for immediate promation for income
generation through collection and commer-
cialization as they possess high market demand
and price as well as high abundance in the

surrounding forests. The first priority species
included Acacia rugata and Aegle marmelos.
Calamus tenuis, Bambusa arundinacea and
Buchanania latifolia are included as second
priority species. Thethird priority speciesinclude
Phyllanthus emblica, Terminalia chebula, T.
bellirica, Azadirachta indica and Piper longum.

Another twenty-one species of NTFPs have
beenidentified and categorised into four different
groups of species that have enormous potentials
in the market for long term commercialization
together with high priority species (Table 2).
However, these speciesrequired careful manage-
ment and treatment. The abundance of the
species is ranked from 5 to 1 on a descending

Table 1: High priority species of NTFPs in the corridor

S.No. Priority Species Local and scientific name

1 First priority species Acacia rugata (Lam.) Voigt (Sikakai)
Aegle marmelos (L.) Correa (Bel)

2 Second priority species Calamus tenuis L. (Bet)
Bambusa arundinacea Retz. (Bans)
Buchanania latifolia Roxb. (Piyari)

3 Third priority species Phyllanthus emblica L. (Amala)

Teminalia chebula Retz. (Harro)
Terminalia bellirica (Gaertn.) Roxb. (Barro)
Azardirachta indica A. Juss. (Neem)

Piper longum L. (Pipla)

Source: Field survey 2006.
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order of their availability. Speciesincluded inthe
first group are those plants which are very useful
and valuable for trade because they command a
high price but are not collected and traded inlarge
scale as they are not in large quantities. These
plants therefore need to be conserved. Similarly,
species of the second group are commonly
available and traded, but not in Nepal. For
example, Murrayakoenigii (Currypatta) ishighly
demanded spice in South India but unknown
about its quality and quantity. These plants need
some treatment before they are marketed. Plants
for which moreinformation is needed in terms of
domestication, utilisation, value addition and
trade are included in the third group. For the
purposes of domestication, value addition and
commercialisation of plants of the fourth group
need large-scale cultivationin community forests,
marginal and waste land.

5.4NTFPsConservation and M anagement
I ssuesand Practices

The communities in Bardiya district have
utilised and traded several NTFPs in different
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ways but without paying adequate attention to
their conservation. The species which are propa-
gated by means of root, rhizomes and seeds need
careful attention during harvesting. For example,
harzardous collection of the root and rhizome of
species such as Bojho, Kurilo and Tarul might
have severe conservation threats because the
propagation of these species generally happens
via the underground parts. Likewise, the
inappropriate harvesting of the bark of Bhorlais
another sustainability threat. The over-harvesting
of fruitsand seedsof Amala, Barro, Harro, Sikakai
and Shorea robusta (Sal) also lead to their deple-
tion and extinction. There was unfair/unhealthy
competition for the collection of productsbearing
in mind that ‘if | don’t collect now and get the
benefits, somebody else will snatch the profit
away fromme'.

Bhojo, Kurilo and some exotic species like
Mentha arvensis and Cymbopogon flexuosus
wereunder cultivationin the study location. With
regard to the conservation practices, some of the
community forests have established nurseriesfor
the production of seedlings of medicinal plants.
The majority of theforest patches were under the

Table 2: Potential species of NTFPs in Khata-Katarniyaghat corridor

S.No. Botanical name Local name (s)* Abundance*
Group 1
1  Asparagus racemosus Willd.(LILIACEAE) Jhirjhire kanda, Kurilo, Kurla (Thr.) 1
2 Eulaliopsis binata (Retz.) C.E. Hubb. (GRAMINEAE) Bankash, Babiyo, Ranguwa (Thr.) 5
3 Holarrhena pubescens (Buch.-Ham.) Wall. ex G. Don Dudhe, Ban khirro 1
(APOCY NACEAE)
4 Operculina turpethum (L.) Silva(CONVOLVULACEAE) Nisodh 1
5 Rauvolfia serpentina (L.) Benth. ex Kurz(APOCYNACEAE) Sarpagandha 1
Group 2
6  Acorus calamus L. Bojho 1
7  Andrographis paniculata(ACANTHACEAE) Kalapnath 1
8  Curculigo orchioides Gaertn.(HY POXIDACEAE) Kalo Musuli 1
9  Madhuca longifolia (Koenig) Macbride(SAPOTACEAE) Mahuwa 2
10 Murraya koenigii (L.) Spreng.(RUTACEAE) Binbinveria, Meetha neem, Currypatta 5
11 Phoenix humilis Royle ex Becc. and Hook.f.(PALMAE) Thakal, Khajur (Thr.) 3
12 \etiveria zizanoides L.(GRAMINEAE) Sikhul (Thr.), Sinkh, Barni 3
Group 3
13 Butea monosperma (Lam.) Kuntze(LEGUMINOSAE) Palans, Paras, Parsa 1
14 Ichnocarpus frutescens (L.) R. Br.(APOCYNACEAE) Chegad duddhi 4
15 Saccharum munja (GRAMINEAE) Munj, Munje (Thr.) 4
16 Shorea robusta Gaertn.(DIPTEROCARPACEAE) Sal, Sekhuwa (Thr.) 3
17 Tinospora sinensis (Lour.) Merr.(MENISPERMACEAE) Gurjo 1
18 Woodfordia fruticosa (L.) Kurz(LY THRACEAE) Dhayera, Dhaiyero 2
Group 4
19 Curcuma angustifolia Roxb.(ZINGIBERACEAE) Haldi, Besar 2
20 Ricinus communis L.(EUPHORBIACEAE) Ander , Aril (Thr.), Raine (Thr.) 3
21 Zingiber officinale L.(ZINGIBERACEAE) Aduwa, Sutho 2

Source: Field survey 2006.

*Thr.

=Local Tharu name, rest are common Nepali hames

* Abundance: 5 = Dominant, 4 = Common, 3 Less common, 2 = Frequent, 1 = Rare.
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‘community forestry’ and managed by Community
Forest User Groups (CFUGS). But there were
limited conservation and sustainable management
activitiesconducted for NTFPs. Normally, CFUGs
need to incorporate NTFPs in Management Plan
but due to technical problems of proper identi-
fication they could not include the NTFPs proper-
ly in their Management Plan.

55Major Challenges!dentified in NTFP
Sector of BardiyaDistrict

Many of thelocal peoplewerefound interest-
edtogetinvolvedincollectionand saleof NTFPs
in the study area. However, there were several
challenges that were limiting their interests. The
following were the main challengesidentified by
the collectors, traders, and district forest office
staffs:

1 Lack of market information: information on
price, quality and quantity demanded, market
to sell the product, and the market chain,

2. Limited species-specific information such as

availability, distribution, productivity, and

regeneration potentials,

Lack of infrastructurefor storage, value addi-

tion and grading of products,

Threatsto NTFPsfrom over-grazing, defores-

tation and unsustainable harvesting,

Lack of clear policy on collection, trade per-

mits and taxation, and

L ack of capacity with thecommunitiesfor the

better management of NTFPs.

o o~ W

6. DISCUSSION

Plants have always been a central part of the
life and culture of the Nepalese people
(Manandhar 2002), and al| aspectsof the Nepalese
folk-life and beliefs are related to flora (Shrestha
et a. 2004; Uprety et a. 2008). The relationship
between local people and NTFPs in the present
study showsthe wealth of indigenous knowledge
on the different aspects of plant utilisation in the
corridor. Indigenous knowledge plays an impor-
tant roleinthe extraction of NTFPs (Narendran et
al. 2001). The dependency of the people on the
NTFPsrangesfrom highly preferred fermentable
plantsto widely used edible plants and medicine.
Medicinal and food plants are usually an impor-
tant category for the native people, as shown in
other studies: Rossato (1999) in Atlantic Forest
Coast of Brazil; Gemedo-Dalle et a. (2005) in
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Ethiopia; and Mbuvi and Boon (2009) in Kenya.
Though al the inhabitants of the corridor were
dependent on the environmental resources
surrounding them, especially the aboriginal
settlers, the Tharu seemed more knowledgeable
on the use of the plant products.

There is no doubt that NTFPs play a critica
rolein providing subsistence and cash incometo
a large proportion of the world’'s population
(Pimentel et al. 1997). Studies from all tropical
regions indicate that it is often the poorest
households in rural communities that are most
directly dependent on NTFPs (Falconer 1992;
Shiva and Verma 2002; Marshall et a. 2005). In
Bardiyadistrict of Nepal, the gathering of NTFPs
isasource of employment and livelihood for the
local population (Shrestha et a. 2003). But in
present study the local people were found less
aware about the market value of many species
and therefore not able to generate significant
income from NTFPs though they offer huge
opportunities. Therefore, the identification and
prioritization of the species were carried out for
the management and commercia purpose. It can
guide the NTFP related activities in the region
and provide choices to the communities. How-
ever, an effective marketing information systemis
required to motivate and aware NTFP collectors
about their products, and also to increase their
bargaining power to obtain better prices for their
products(Karki 2003; Runwar and Duwadee 2003).
Under the right circumstances, these values can
be trandated into incentives for conservation of
the habitatsin which NTFPs are found (Hamilton
2004) and thereby ensure ecol ogical sustainability
of the resources to some extent (Uprety 2008).

From a marketing point of view, NTFPs re-
present one of the most challenging groups of
products because of their number, versatility, end
use variation, dissimilarities of the producer base
and resource richness (Lintu 1995). Due to lack
of resourcesin district forest office, the effective
monitoring and generating species-specific
information isnot possible (DFO perscomm). The
policy and regulatory environment for conser-
vation and commercialization of NTFPshasbeen
criticized as being ambiguous and ineffective,
supporting previous findings (Chaudhary 2000,
Larsenet al. 2005, Kunwar et a. 2009). However,
in recent years the policy environment is becom-
ing morefavourablefor the commercialization of
the NTFPs after theimplementation of Herbsand
NTFP Development Policy (GoN 2004).
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It isthereforeimportant to devel op sound and
sustainable strategies to mainstream NTFPs into
the modern economy, while guaranteeing their
accessibility toloca communities. However, asthe
devel opment of NTFPsincreases, thereisadanger
of unsustainable exploitation; increasing demand
canlead peopleto disregard traditiona sustainable
harvesting techniques. Themanagement of NTFPs,
especialy their income and employment gene-
ration functions, must not ignore the local indi-
genous knowledge, the ecological impacts of
NTFPsextraction, the devel opment of appropriate
small—scale enterprises and cooperatives for
collecting, processing, marketing, monitoring, and
sharing of rightsand benefits. Theexisting channels
for the flow of conservation related information
variesfrom placeto place. Integrated forest mana-
gement and soci o-economic devel opment activities
as practised by Terai Arc-Landscape programme
is becoming a new paradigm of conservation in
theregion (Shresthaet al. 2003).

A main concern for the conservation and
sustainability of these resources is that there
exists unsustainable harvesting practices and
habitat loss. It is generally argued that Nepalese
NTFPs are threatened due to habitat loss and
unsustainable harvesting (Chaudhary 1998;
Uprety et a. 2010). The roots and seeds which
are the propagating materials are being over
harvested. The removal of roots can have signi-
ficant detrimental effects on plant survival and
regeneration (Dhillion and Amundsen 2000;
Ghimireet a. 2005). Some of themedicinal plants
are cultivated in the community forests. Such
practice offers the most effective solution for
conservation of many species (Schippmann et al.
2002) and aso produce significant amount of
productsthat can be supplied to themarket. There
was a problem in the district that many of the
products are collected in small amount and could
not be supplied to the market as the market
demands huge quantities. These problems can
be solved via cooperatives which are also being
established for proper networking and effective
marketing of NTFPsin the study area.

7. CONCLUSION

This paper reveds that a large number of the
poor continue to generate income, food and
medicine from the collection and sale of NTFPs.
The district harbours an incredible diversity of
NTFPs and the population possess a sound
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knowledge on plant resources. A number of
recorded species with good market potential are
abundantly available. Despite their potential, the
contribution of NTFPs to local economy is still
negligible. The expanding market opportunities
for awiderange of NTFPsisnot yet aboon to the
rural people living close to the resource base. As
suggested by Lintu (1995) and realised from the
present study, effective marketing of NTFPs
should be recognised as a major strategy for the
sustai nable management and utilization of forest
resources. Nevertheless, a halistic approach for
the domestication and commercialization of
NTFPs should aso involve the local community
at the grassroots level. The capacity building
programmes for the local people and local
institutions are very important. The abundance
of the speciesin the forests and their potential in
the market offer better opportunity for the
development of the NTFPs in the district. They
therefore hold a potential for poverty alleviation
(FAO 1993). It isurged to grab the opportunities
while addressing the challenges for the
sustainable management and commercialization
of these valuable products.
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