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Abstract
Forest is an integral part of the human society. In West Bengal, 13.38 percentage of its
geographical area is covered by the forest. It spreads over the Himalayan mountainous region to
deltaic Sundarban area comprising timber and non-timber resources. Timber resources is meant
for valuable woody trees and non-timber resources engrosses wild animals, fire wood,
medicinal plants etc. Before the enactment of Forest Act (1952), forest resources were used by
the people residing in the forest zones and ailed areas. The tribal people considered forest as
their own property so they maintain and protect its resources in their own indigenous way. After
the implementations of different forest oriented rules and regulations, the common people were
inept to enter into the forest areas and the dependence on the forest of the tribal communities
was abridged. Under this backdrop the question may crop up how the forest resources of
Jalpaiguri are utilized. To fulfil this objective both primary and secondary data have been
collected. Some forest officers from Jalpaiguri, Baikunthapur and Gorumara National Park of
the district have been randomly selected to obtain the information on forest management. This
study reveals that increasing demand for forest products, inappropriate management practices
leads to depletion of forest resources here in this district. So, scientific forest resource
management system with the context of evolving bioeconomy model may be helpful for the
protection and preservation of renewable biological resource.
Keywords: Forest Resource, Forest Act, Forest Protection And Management, Bioeconomy,
Sustainable Use.

I. Introduction
Forest resources may be classified as timber and non-timber forest resources and wildlife. Timber forest
resources may be used to get wood for the use of various purposes both in domestic and government
level. Non-woody products like honey, bamboo etc. are mainly called as non-timber forest produces used
for mankind. Jalpaiguri district of West Bengal is well popular for its cultural heritage build up through
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its rich forest resources. Based on these forest resources various eco-tourism spots were flourished and
the rural people are closely attached with this economic activities. Therefore, healthy forest resources can
changed the lifestyle of the common people attached with the forest. As a result it helps for economical
growth of a nation.
Although the forest villagers penetrate into the forest illicitly to convene their daily needs. ‘The
Scheduled Tribes and other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006’ reverse
back their rights imposing several clause. With promulgation of the Wildlife (Protection) Act, 1972, the
preservation of floral and faunal diversity got towering importance and got statutory support during this
decade. But various committees were formed like Joint Forest Management (JFMC), Eco Development
(EDC) and Forest Protection to protect the forest and wild animals from the poachers and smugglers.
Under this backdrop the question may crop up how the forest resources of Jalpaiguri are utilized. This
problem may be resolved through the model of Bioeconomy as it is an environment friendly modern
concept of managing the biological resources scientifically. The aim of this model is to use biotic
resources in a sustainable manner and it is depending upon strongly on the concept of renewable
biological resource perception for attaining the desire economic growth of the nation effectively.
Under these background, this paper focuses on the approach by which forest resources of Jalpaiguri
district are being managed. The role of forest administration for taking strategic policies for managing
forest resources has also tried to find out.
II. Objectives of the Study
The study is emphasising on the available forest resources of Jalpaiguri district and its scientific
utilization techniques. In view of this, the objectives has been structured as1.

To discuss various forest resources available in Jalpaiguri district, West Bengal

2.

To state the concept of bioeconomy while managing the forest resources

3.

To analyse how the forest resources of Jalpaiguri district are managed scientifically

III. Literature Review
Hunter, W.W. (1876) in his renowned book “A Statistical Account of Bengal” has stated that Jalpaiguri
district was the richest district of undivided Bengal in terms of natural resources as well as cultural
heritage and diversity. He explained that Jalpaiguri district was first explored by the British rulers for its
charming character and virgin natural beauty and hidden economic prosperity.
Gruning, J.F. (1911) in his imperial work “Eastern Bengal and Assam District Gazetters: Jalpaiguri” has
explained the physical and cultural aspects of Jalpaiguri District before independence.
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Kusari, A.M. et.al (1981) in their book entitled “West Bengal District Gazetters, Jalpaiguri” have
mentioned that the forest of Jalpaiguri be broadly classified as moist tropical forest where Sal (Shorea
Robusta) is predominant floral with associates like Schima Wallichii, Michelia Champaca and Chukrasia
tabularis as economically most important species.
Bhattacharya, A.K. and Basnyat, B. (2007), have analysed the concept of Joint Forest Management
(JFM) and the role of local people in JFM. They have pointed out that JFM have given an opportunity to
the local people to participate in planning, management and utilization of forest resources.
Pattanayak, P. (2016), have tried to discuss the policy and project of forest restoration and plantation.
Some critical aspects like participation of community in planning conservation, development of forest has
been analysed in his book “Forest Project Analysis and Management”.
IV. Research Methodology
This paper has been developed using both primary and secondary data. Primary data have been collected
using a structured questionnaire consisting of 18 questions based on forest resource utilization and
feedback was taken through interrogating with the forest officials particularly the Beat Officers (45 Beat
Officers) who are engaged mainly for the protection of forest resources. Principal Component Analysis
has been considered to identify important factors which are mainly used for protection and management
of existing forest resources. Secondary data mainly the various State sponsored schemes implemented
have been analysed. Information is taken from annual forest report for the last five years.
V. Data Analysis and Findings
Forest has great economic value and are sustaining source of income to many sectors of the society. Good
governance of forests is very important for forest resource management. The governance of forest
resources in India is mainly divided into three major categories, namely- Governance by the State,
Governance by the society and the State and Governance by the society.
5.1.Forest Resources in Jalpaiguri district
Forests cover of Jalpaiguri district are being disappeared and degraded at an alarming rate due to clear
cutting for agriculture, forest fire, unsustainable logging for timber production, ranching and several
developmental projects. This plays an important role on people’s livelihoods and also a threat to the wild
plant and animal species. Forests provide a large number of commercial products including timber,
pulpwood, firewood, fodder, medicine, food items etc. 27.8 percent of the total geographical area of
Jalpaiguri district is covered by forest comprising various flora and fauna.
5.1.1. Timber
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Information collected from Beat Officers with the help of a structured questionnaire about the distribution
of trees, reveals that 64.44 percent forest beats are covered by Sal tree which means that it is the climax
community grows abundantly. So, it outnumbered other timbers both in terms of production and revenue
earnings. The variety of Shegun/Teak and Sissu is found in 17.77 and 15.55 percent beats respectively.
Only 2.22 percent forest habit is dominated by Khair trees. The forest covers of Jalpaiguri district has
several good quality timbers producing tree species and turn outs valuable timbers of the State.
The revenue earnings during the year 2015-16 were from 6912.65 lakh from timber and poles, fire wood
and charcoal was 128.87 lakh, grass and other minor forest produce (MFP) was 474.17 lakh, bamboo
195.19 lakh rupees (Annual Forest Report, 2015-16).
5.1.2. Non-timber
Non-timber forest products (NTFPs) are any product or service other than timber that is produced in
forests. They include fruits and nuts, vegetables, fish and game, medicinal plants, resins, essences and a
range of barks and fibres such as bamboo, rattans, and a host of other palms and grasses. At present
several varieties of NTFPs like Ayurvedic drugs in form of Churna from Trifala, Amlaki, Kalmegh,
Chirata, Bel, Basak, Aswagandha, Gurmar, Trikatu, Thankuni, Tulsi, Gadal, Gulancha, Gokhur,
Ulatkambal, Ashoka Bark, Satamul, Alkushi, Latakadturi, Nisinda, Haritaki, Sajina, Ginger, D-nil, Neem
and Manjista and in form of Tablet- Banaliv, Hazmolate, Cough Heal are manufactured from forest
resources.Citronella grass and turmeric are grown as intercrops in the forestry plantations with the help of
forest villagers and FPC members under the supervision of West Bengal Forest Development Corporation
Limited (WBFDCL).
5.1.3. Medicinal Plants
Jalpaiguri district is the renowned producers of medicinal plants. Here 500 ha. area is demarcated for insitu conservation of various medicinal plants funded by the United Nation Development Programme
(UNDP). In Sursuti (400 ha. area) near Jalpaiguri, 249 Flagship medicinal plant species viz. Toona
ciliata, Cinnamomum bejolghota and Asparagus racemosus have been introduced. The forest division of
this two district is trying to preserve indigenous medicinal plant varieties also.
5.2.Application of Bioeconomy Model for Forest Resource Management
Different approaches have been adopted to conserve the most common natural resources called ‘forest
resources’. In spite of several initiatives this natural resource is in tremendous threat because of the
observable fact of increasing population and their greed. Productivity of forests has been reduced over the
years due to increase in family size and subsequent reduction of livelihood opportunities manifold. To
manage these issue paradigm shift is required for the proper management of forest resource. The JFM
approach is being adopted to counter the problem of degraded forest using the man force closely related
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to the poverty. Through the establishment of Forest Protection Committee (FPC) and Eco-development
Committee (EDC) specific forest areas have been protected in lieu of sharing usufructs. Forestry
Conservation Management Practices (CMPs) are specific, science-based guidelines for conservation of
rare species during forest harvesting. Being based on scientific knowledge of the ecological factors
influencing population dynamics of State-listed species CMPs focused on protection of key habitats and
other resources.
Bioeconomy is an established popular model which is used for regional development through the
scientific management of biological resources. It has powerful potentiality for future management.
According to Bugge et. al (2016) bioeconomy is become very useful tools to upgrading and processing of
raw materials of bio resources in one hand and on the other it highlights the sustainability and ecological
processes which promotes biodiversity and optimise the use of energy in the environment. Sen (1999)
introduced the concept of capabilities by which he argued about the condition of people to achieve goals
and the availability of opportunities to attain it. So it is the capability which plays an important role to
protect and manage biological diversity with the help of bio-technology. Therefore, the traditional
governance models which are emphasising on the importance of bureaucracy and hierarchy are
incompatible in terms of scientific management approach. Long term unrest situation upon the control
over natural resources between the government and local community reveals the underlying dilemma of
the policymakers and the bureaucrates. The key aspect of sustainable development of a society is stands
on the pillar of managing biotic resources in such a way where dominance of industrial sectors will be
minimized and guarantees the well-being of future generations.

According to Lehtonen (2004)

transperancy is needed in the use of biotic resources through bioeconomy for the interventions in local
level economic development.
5.3.Managing Forest Resources of Jalpaiguri District
The study finds that the forest resources are mainly used by the State government for various purposes
like building materials and railway sleepers. Forest fringe marginal people are also involved in the
extraction of biotic resources illegally. The government is unable to stop the illegal interferences into the
forest. A scientific approach is a need for the hour to guarantee sustainable use of resources both by the
administration and the marginal villagers. Successful execution of the West Bengal social forestry project
in the 1980’s opened up avenues from forest department personnel for interaction with communities in
fringes of forests.
In view of the National Forest Policy 1988, conservation of forests has been given priority with special
emphasis on fuelwood and fodder development on available wastelands through peoples’ participation to
avert an ecological crisis and fuelwood and fodder famine. Major thrust areas of forestry development
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started by the State government have been as follows- i) protective afforestation, ii) Eco-conservation of
sensitive zones, iii) Economic plantation, iv) Silvo-pasture, v) Decentralised peoples’ nurseries, vi)
Wildlife and bio-diversity, vii) Economic rehabilitation of fringe population, viii) Timber operation, ix)
control of poaching, x) Development of Gorumara National Park, xi) Rural infrastructure development
etc. The main objectives of these schemes are to promote people’s participation in management and
development of forest.
Afforestation on available forest and private/vested land including wasteland, and restoration and
rejuvenation of Sal forests involving local fringe population by forming Forest Protection Committees is
the main activity of scientific forest management system adopted by the State government. Apart from
this, Soil and Water Conservation, Conservation of forest eco-system and the environment of ecologically
fragile zones as well as Wildlife conservation and habitat improvement with requisite thrust on ecodevelopment activities in and around Protected Area Network are also practiced in the district of
Jalpaiguri. Socio-economic development of forest fringe population in for conservation of forest through
Participatory Rural appraisal (PRA) based micro plans is implemented to maintain cardial relation
between local people and the administration. Raising awareness of people on conservation of wildlife and
forests through creation of nature interpretation centre, eco-tourism facilities and publicity campaign
during “Forestry Week (Aranya Saptah) and “Wildlife Week” (Vanya Pran Saptah) and research is
carried out on clonal propagation of tree-species including NTFP bearing trees.
State Government Sponsored Schemes running in Jalpaiguri District
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Fig. 1
Source: Annual Forest Report, 2014
As stated in the methodology, the opinion has been taken from the forest beat officiers based on the
various schemes related to forest conservation and protection, afforestation, wildlife management, soil
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erosion and eco-development running throughout the Jalpaiguri district. Focuses were given on
generation of medicinal plant, non-timber forest resource production and their marketing. Stress has been
given to find out how forests are protected from illegal activities or how various State sponsored schemes
are being implemented.
The variables which have been considered for Principal Componemt Analysis (Table no. 1) are as
follows- Staff employed in forest protection (S_E_F_P), Patrolling against illegal activity (P_A_I_A),
Production of timber wood and others (P_T_W & O), punishment for illegal trespassers (P_F_I_T),
success rate of sapling (S_R_SAP), performance of JFMC (P_JFMP), Government initiation to reduce
deforestation (G_I_R_D), action taken for reduction of forest fire (A_T_R_FF), Schemes running for
afforestation (A_R_AF), initiatives taken for protection of elephant coridoors (I_T_P_EC), programme
runing for elephant habitat development (P_R_E_HD), schemes running for reduction of Man-Elephant
Conflict (S_R_ME_C), schemes running for soil erosion (S_R_S_C), biodiversity conservation
programme (BD_C_P), implementation of man biosphere programme (I_O_MB_P), Schemes running for
economic rehabilitation for the marginal people (S_E_R_MP), type of programmes runing for economic
rehabilitation (T_P_R_E_R), Quick disbursement of exgratia relief (Q_D_E_R) in case of domestic
animal depredation by wild animals, house damage and crop damage. These 18 variables have been
taken into consideration to analyse how cautiously the State government is following the scientific
resource management technologies. Out of such 18 variables, six factors have been identified using
methods of extraction which play a vital role for the scientific use of forest resources in this district.
These six important parameters are success rate of saplings, successful running of joint forest
management programme, patrolling against illegal activity, initiatives taken for protection of elephant
coridoors, implementation of man biosphere programme and schemes for economic rehabilitation of the
marginal people and shown in figure no. 2.
Table- 1: Identification of Important Factors Responsible for Forest Resource Management by
Principal Component Analysis
Component Matrixa
Variables

Component
2

3

4

9

10

11

(I_T_P_EC)

0.192

1

-0.510

0.382

-0.043

0.715

5

0.027

6

0.047

7

0.004

8

-0.134

0.061

0.079

(S_R_SAP)

0.952

0.076

0.005

0.136

0.095

-0.060

-0.002

0.039

-0.121

-0.099

-0.040

(S_E_F_P)

-0.486

0.344

-0.271

-0.355

-0.262

-0.460

0.171

0.241

0.096

-0.021

0.126

(P_A_I_A)

0.316

0.003

0.769

0.420

-0.026

0.208

-0.083

0.002

0.188

0.061

-0.045

(P_F_I_T)

-0.067

0.942

0.004

-0.185

0.107

0.226

-0.062

0.015

-0.002

0.022

-0.029

(P_T_W & O)

0.360

0.269

0.249

-0.456

-0.470

0.126

0.059

0.088

0.096

-0.003

0.370

(P_R_E_HD)

0.673

-0.216

0.556

0.164

-0.020

0.286

-0.018

-0.005

0.041

0.111

-0.092

(G_I_R_D)

0.104

0.911

0.101

-0.105

0.097

0.025

-0.022

-0.211

0.092

0.068

0.025
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(A_T_R_FF)

0.114

-0.919

0.143

0.260

-0.079

0.188

-0.015

0.040

-0.049

0.028

0.006

(A_R_AF)

0.871

0.095

0.394

0.088

0.169

0.091

0.057

-0.049

-0.058

-0.048

-0.029

(BD_C_P)

0.154

-0.876

0.063

0.352

-0.174

0.191

-0.026

0.056

-0.040

0.027

-0.015

-0.338

-0.285

-0.636

-0.302

-0.132

-0.005

-0.276

0.350

-0.053

-0.002

-0.068

(S_R_S_C)

0.631

0.239

-0.071

0.164

0.023

-0.590

0.229

-0.130

0.134

-0.144

0.007

(P_JFMP)

-0.067

0.942

0.004

-0.185

0.107

0.226

-0.062

0.015

-0.002

0.022

-0.029

(T_P_R_ER)

0.041

0.244

-0.462

-0.070

0.567

-0.379

0.045

-0.038

-0.229

-0.156

-0.063

(I_O_MB_P)

-0.140

-0.292

0.337

0.768

0.370

0.112

-0.057

0.079

0.071

0.104

-0.006

(S_R_ ME_C)

(S_E_R_MP)

-0.039

-0.284

0.183

-0.009

-0.107

-0.019

0.459

0.137

0.020

-0.615

0.299

(Q_D_E_R)

-0.211

-0.698

0.203

0.367

0.118

0.159

0.055

0.056

0.235

-0.014

0.086

Eigen Value

11.770

10.705

9.495

7.701

5.837

5.648

3.803

3.596

2.484

2.388

2.026

% of Variance

16.348

14.868

13.187

10.696

8.107

7.845

5.282

4.995

3.450

3.317

2.814

Cumulative %

16.348

31.216

44.403

55.099

63.206

71.051

76.334

81.329

84.778

88.095

90.909

Extraction Method: Principal Component Analysis.
a. 6 components extracted.

From the analysis the following observations may be pointed out:
i)

Success rate of saplings (S_R_SAP): According to beat officers the success rate of sapling is
increasing gradually. Success rate at the first and third year is exceptionally good. Forest officials
have decentralized the power of creating nursaries at the beat level to the experienced local people
who are involved with the JFMC. Importance have been given to take the opinion of the local people
who know the environment very well for the process of indigenous species sapling activities.

ii) Successful running of Joint Forest Management Programme (JFMP_R): The activities of JFMC is
very good enough under the perview of JFM. Almost 62 JFMCs comprising 3526 members from the
local tribal people are involved to protect the 20148.16 Ha. forest area. In addition to that 19 EDCs
are also acting within the JFM. A large number of SHGs are working particularly in eco-tourism
spots to look after and maintenance of the resources.

Factor

Score

Factors influencing Forest Resource Management in Jalpaiguri District

Fig. 2

1
0.8
0.6
0.4
0.2
0
Principal Components
Success rate of saplings
Successful running of JFMP
Patrolling against illegal activity
Initiatives taken for protection of elephant coridoors
Implementation of man biosphere programme
Schemes for economic rehabilitation of the marginal people
Source: Primary Data, 2016
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iii)

Patrolling against illegal activity (P_A_I_A):

Although number of staff involved for

patrolling is meger, but the force generally try to give their efforts at their level best to stop
illegal activities inside the forest. During the year 2015-16, 65 Heavy and Light motor
vehicles, 151.85 m3 timbers and several wild articles were sizeed by the forest patrolling force.
Presently the forest administration has formed forest protection force (Banaraksha Bahini)
taking the local youth. As a result the success rate of wildlife protection and forest depletion
have improved.
iv)

Initiatives taken for protection of elephant coridoors (I_T_P_EC): Man-animal conflict is a
regular phenomenan in Jalpaiguri district, which creates unrest situation in the locality.
Presently elephant coridoors are protected through implementing State sponsored schemes.
The incident of that conflict has slightly reduced according to beat officers opinion.

v)

Implementation of man biosphere programme (I_O_MB_P): Various awareness programme
among local villagers initiated by forest authorities and other development agencies at the beat
level to prevent the illegal trespassing inside the forest. Beat officers are also trying to involve
the local people in various forest related committees to protect the local ecology.

vi)

Schemes for economic rehabilitation of the marginal people (P_E_R_MP): An important
development of JFM is to make the involvement of tribal women in various SHGs. Ecotourism spots have been created within the forest area for recreational purposes. Tribal women
are directly attached with these spots and sell their handmade products, prepare foods for
visitors, maintain parking area and other activities, which is a pathway of their empowerment.

VI. Conclusion
Increasing wood demand have stimulated the probability of changes in existing forest policies and its
management technologies. Illegal logging of commercial wood is also practiced in many parts of the
district. The trees are sold to private contractors for bidding at public auctions and timber is extracted
within very limited time. Such practices often lead to gradual degradation and fragmentation Now a days,
modernization and commercialization have particularly influenced the use of NTFPs. Forest villagers are
totally dependent on forest for firewood, small timber, cattle grazing and NTFP’s. Forest Department
provides employment opportunities to the people in various forestry works as plantation watchers, fire
watchers, eco guides, anti depredation helpers etc. and they constituted the chief labour force in various
forestry works taken up all through the year. But all these efforts are in vain for the scientific management
of forest resources so bioeconomy is the need for the hour. The proper implementation of this newly
developed model can minimize the depletion of forest resources and may helpful for its appropriate
management.
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