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Abstract 
he imact of lluman ntcrvention on species conmposition. biomass and soil structure in the cxploitcd and 

uncxploitcd arcas of Shorea robusta forest in a part of Gorumara National Park has been cvaluatcd. The 

acas are adjacent to the Bichhabhanga-Saraswati Eco-Development Comimiltce. The tree spccies are 

dentical to both areas but diffcr in thcir density, frequency and IVI. Tree biomass is smaller in disturbed 

arcas as conpared to non-disturbed arcas. Due lo over exploitation changes occurred in the physical 

characters of soil. Crown cover also varics significantly within the two sites. 

Reywords: Species comnposition, Human intervention, IVI, Crown cover, Soil, JFM 

forest conditions is strongly associatcd with local forms 

of collective action (Varughese 2000). This is tue for 

this region us well. But, only limited studics focused this 

complex issue (Chakrabarti el al. 2002). Interestingly, 
no effort has been taken over to understand the 

Tropical Moist Deciduous Forest in Terai and Dooars of 
West Bengal (Champion & Scth 1968). India is now 
Tacing thrcat from tlhe uncontrolled urbanization in near 
or distant places and severe poverty in forest villages 
(Chakrabarti ct al. 2002). This pressure is changing the 
structural characteristics such as species composition, 
density, cnrown cover, Importance Value Index (TVI) and 
biomass. Soil structure also changes due to opening of 
forest cover. Detailed information is necessary for 
understanding the relative extent of plant diversity 
across the area and its implication for conservation and 
management (Parthasarathy & Sethi 1997). It is very 
crucial to understand the distribution of individual

differences between two types of forest (exploited and 

unexploited) in this are. This paper has tried to highlight 

that issue. 

Forest structure 

The forest under this study is basically dominated by 
semi-deciduous trees interspersed with evergreen ones. 
The unexploited part of forest under this study is 

dominated by Schima wallichii and exploited part by 
Shorea robusta mixed with other species of plants as 

species and their various girth class, association and 

dispersion pattern (Longman & Jenik 1987). 
discussed below. 

To understand the analytical perspective, the extent of 
plant diversity in the exploited and unexploited forest 
areas, their population density and distribution pattern, 
ree population structure, regeneration status are to be 
observed very closely. Present paper has scrutinized the 
status (qualitative and quantitative) of two patches of 
forest under different use type and the role of local Joint 

Forest Management Committee (JFMC). 

Unexploited Forest 

The unexploited forest study is dominated by Schima 
wallichi (64) followed by Shorea robusta (62). Other 
prominent species include Lagerstroemia regine (22), 
Neolamarckia cadamba (6) and Turpinia pomifera (9). 
Saplings of different species recorded are S. robusta (6). 
Chisocheton paniculatus (5), Butia monosperma (5). 
Meliosma simplicifolia (4), etc and those are almost 

equally represented. 
Loss of biological diversity due to deforestation and 
habitat destruction needs greater attention (Metcalfe 
2005: Natural Resource Committee 2006). Human 

interference has almost completely destroyed Myristica 
swamp forest of Southern Western Ghats in Kerala by 

transforming it into paddy fields (Varghese & Menon 

1999). 
harvesting and man induced fire disclimax grasslands at 

many places in India (Singh 1976, 1978; Singh et al. 

1979). Every year almost 97 million people are being 
added to the total population of the world (Moore 1995) 

fastening the process of deforestation. However, it is 
observed that change condition is not significantly 
associated with population growth, rather, change in 

Exploited Forest 

Here it is dominated by S. robusta (65) along with 
Michelia kingi (11), 7urpinia pomifera (6) and Careya 
arborea (6). The dominant species of saplings is L 
parviflora (30) followed by S. robusta (15). Syzygium 
operculatum (14), S. wallichii (12) and Casearia 

glomerata (1 1). 

Anthropogenic factors such as grazing.

Location

The study area is a part of Gorumara South Range of 
Gorumara National Park and is lying around 26°4329" 
N latitude and 88°4645" E longitude. Bichhabhanga-
Saraswati Eco Development Committee is giving 
protection to this forest as part of their agreement with 
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Density (RD), Rclative Frequency (RF) and Rclative 
Dominance (RDm) as deseribed Misra (1966).. Shimwell 
(1971). Das and Lahiri (1997), Kadir (2001), Rai (2006) 
and Ghosh (2006). For trees (>10 cm DBH) diameter of 

plots were 10 m and for scedlings (> 2.5 to < 10 cm 

DBH) this was 3 m in diameter placed at the centre of 
the 10 m plots were demarcated. Plant specimens were 
idcntified in thc Department of Botany, St. Joseph's 
College, Darjeeling and at the Department of Botany. 
North Bcngal University. All these specimens will be 
deposited in the NBU. Herbarium. 
uncxploited and over exploited areas were assessed 

through feel method suggested by Thien (1979). 

Ground soils in 

-- hiula \ling Results and Discussion 

In 773.3 ha of unexploited forest 50 species of trces 

(>10 cm of DBH) and 39 species of saplings (> 2.5 to< 
10 cm of DBH) and in 1321 ha of exploited uropical wet 
mixed deciduous forests 28 species of trees (10 cm of 

DBH) and 28 species of saplings(> 2.5 to < 10 cm of 
DBH) were found. Total 258 tree trunks are recorded in 

unexploited plots. However, the number of tree trunks in 
exploited plots is 132. This count is quite high in 

unexploited area. Most of the species are deciduousor 
semideciduous. Species richness, diversity indices and 

evenness indices has been shown in Tablel and Fig. 1 

Fig. 1: Concentrie Circles for Vegetation Study of a 
Forest Plot 

the Government Forest Department (FD) during the 
implementation of Joint Forest management (JFM) 
program. It is primarily a natural forest except a small 

patch planted during 1947 1968. The area is on the 
plains and is well connected with Jalpaiguri town by 
roads. Local population is heterogeneous and is a 

combination of Kora. Santal, and Nepalese. 

Average elevation of the site is 90 m and chiefly 
covered with alluvium soil. Average annual rainfall is 
375 cm and the monthly average temperature ranges 
between 15.5° to 32° C. In order to examine the impact 
of exploitation, a piece of 1395.01 ha (Bichhabhanga 1 
&2. Central - 2 & 3 and Sursuti - 5 blocks) forest in 

The density of trees varies between two areas (Table 1 
and Fig. 2). In unexploited and exploited areas, 5 
dominant species are covering 64.01% and 71.11%of 
total stem count respectively. In unexploited area the 
dominant rees are Schima wallichii, Shorea robusta, 

Turpinia pomifera, 
Neolamarckia cadamba and in exploited area the 
dominant trees are Shorea robusta, Michelia kingii. 
Schima wallichii, 

Lagerstroemia regine and 

exploited area and 765.65 ha (Central I, Medla Jhora -
2 and Barahati - 1 blocks) forest in unexploited area 

were demarcated for detailed study. 
Turpinia pomifera and Dillenia 

pentagyna (Table 2). Total biomass in unexploited and 
exploited areas is 2993977.4 cubic 
2840071.88 cubic meter respectively. In unexploited 
area the dominant 5 species occupy 16.06% of the total 

biomass and in exploited area they occupy 27.67% of 
the total biomass. 

Methodology meter and 

IFRI dataset (Wertime et al, 1999) has been used for 
collection of information from the site. Information 
about User Group (UG) was collected by one to one 
household surveys. Most of the discussions were held in 
the houses of individuals, fields, shops, lea stalls, 
common courtyards, etc. Degree of biotic interferences, 

produces harvested, cattle grazing and institutional 
information were collected by canvassing the IFRI data 
set. A self structured questionnaire was canvassed to 

capure the trend of ethnobotanical use pattern, which 
was prepared following Jain (1981, 1987, 1991). 

Tree diversity & density according to girth class 

The interesting finding in this study that increase in 

DBH is inversely proportional with species richness and 

diversity. However, there is an exception in 20 30 cm 
girth class, where the density is less than 30 40 cm 
girth class in unexploited area. This trend is also 
followed in exploited area except 20 30 cm and 30 
40 cm girth class is showing less density than 40 - 50 
cm girth class (Table 3; Fig. 3 & 4). 

To evaluate the Importance Value Index ([VI), 30 
circular plots (Becker, 1995) were laid down (Fig. 1) on 
each study sampling area to determine the density, 
frequency and basal area for the calculaion of Relative

Crown cover 

Both the areas showing the unanimity of the crown 

cover with the number of stem per plot. In unexploited 
area per plot average percentage of crown cover is 
51.33% and in exploited area it is 9.47%. The average 
crown cover per species in unexploited and exploited 
areas is 5.83% and 2.10% respectively (Fig. 5). In 

unexploited area high crown cover is recorded in plot no 
7. 11, 13 and 27. On an average crown cover in these 
plots is 80%. It is low in plot no 6 and 22 and it is 15% 

Table 1: Species richness, Simpson's index and 
Shannon's index of trees in the study area 

Variables Non- exploited 
Tree Saplings 

765.65 ha 
258 

Exploited 
Tree Saplings 

Study area 1395.01 ha 
Number of urees 84 132 136 
Simpson's Index 

Shannon's Indcx 
7.82 41 1.51 4 03 1.02 

2.833 3.496 2.228 2.722 

72 



Vegetation change in Gorumara National Park:Sarkar et al. 

20 

200 

120 

100 

150 
O Dry/ha 

EX 80 
Tarnan 

100 60 
Dantyha N 

EX 

OThal 
40 

EAAn lumbr of grrrs 
EX 

OChilaune 

Tite Chanp 

lumla ef peues| 
1-EX 

70-80 cm 90-100 cm 3040 cm 50-60 cm. 
70-80 cm. 

aSal 
90-100cm 

10-20 cm 30-40 cnm 50-60 cm 

Fig.2: Distribution pattern of tree species richness. 
Shannon-Wciner's Index and density/ha of 
uncxploited and cxploited areas 

Fig.3: DBH wise stem distribution (exploited) 
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Fig.5: Plot wise distribution of crown cover in 

unexploited and exploited areas 
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Table 2: Dominant 5 tree spccies with stem count, density/ha, basal area/ha and IVI of exploited and unexploitcd 

arcas 

Unexploited 
Density Basal arca 

ha 

Exploited 
Density 

ha 
Name of plants Total IVI Total % Basal area TVI 

Stem ha in sq Stem ha in sq m 

Schima wallichii 64 24.81 68 254947.7 T10.17 .30 8.49 5508.5 35.8 

0 Lagerstrocmia regine 
Neolamarckia cadamba 

22 8.53 23 22103.9 32.9 

.32 2947.1 25.45 0 0 0 0 

Shorea robusta 62 24.03 66 198858.3 13.69 65 .24 57 94 24 1999.2 173.29 

43 1545.43 82 Thurpinia pomifera 
Dillenia pentagyna 

AMichelia kingii 

9 3.49 10 2123.41 22.81 6 .54 

0 4.54 6.36 2151 21.7 

0 0 I 8.33 11.67 9129.8 42.22 

Unexploited plots showing least biotic intervention 
whereas exploited plots showing tremendous biotic 
pressure. During present study, 83o of the plots showed 
evidence of grazing: 30% are degraded due to fuel wood
and timber collection. 26.66% and are also lopped for 
fodder: 26.66% are burnt to facilitate new sproutüng for 

better grazing of livestock. Evidences on presenceof 
wild animals in exploited and unexploited areas are 

16.66% and 13.33% respectively (Fig: 8 & 9). 

Table 3: Girth class wise species richness, diversity 
and density of woody species of plants 

Girth No. of sp. SWI Density/ha 
class N-EX EX N-EX EX N-EX X 

(in cm) 
10-20 78 35 0.360 0.350 83 37 
20-30 $7 17 0.331 0.261 60 8 

30-40 78 0.360 0.244 83 16 
40-50 23 22 0.213 0.296 24 23 
50-60 9 14 0.115 0.235 10 15 Social information 
60-70 12 0.096 0.215 

0.138 
13 

There are only 324 persons living in Bichhabhanga and 
Saraswati villages (Chakrabarti et al. 2002). The 
population density of the survey area is 0.033/ha of the 

forest. The activities coordinated by this UG are forest 
improvement, maintenance, monitoring and interaction 
with higher authorities. The UG has also passed rules in 
relation to harvest of forest products and appropriate 
technology for harvesting these products. 

70-80 6 0.086 6 6 
80-90 3 0.051 122 3 

90-100 0.037 0.138 2 

100 
N-EX= Non- exploited area, EX= Exploited area, 
SWI=Shannon-Weiner's Index 

0.021 0.084 

only. In exploited area crown cover is highest in plot no. 
4 (56%) and there is no crown cover in plot no 8 and l19. Shorea robusta, Meliosoma simplicifolia and 

Lagerstroemia parviflora are the main species which 
they harvest to meet their need for fuel wood. Mostly 
they harvest dry and small fallen tree parts. They use 
98% of their collection for subsistence and sale the rest 

Occurrence of Epiphytes 

Prevalence of epiphytes is an indicator of the forest 
stand condition and helps to approximate the age of the 
forest. In unexploited area there are 20% plots with 
abundant epiphytes, 63.33% plots with a few epiphytes 
and 16.66% plots without any epiphyte as has been 
observed. In exploited area, 60% plots with abundant 
epiphytes, 33.33% plots with a few epiphytes and the 
remaining 6.66% are with no epiphylic association (Fig. 

6). 

(2%) in the nearby market (Lataguri). The local unit to 
measure he collection is Bojha (1 bojha = 15 kg and 18 
bojhas =I pile). Last year the total harvest of this 
product was 666 piles with an estimated cost of 
Rs.86580/-. To construct and to repair their houses they 
collect mostly uree trunk/big branches of Shorea 
robusta. The local unit to measure this product is Khutti. 
One khutni is equa! to 0.037 cubic meters. Last year the 

total harvest of this product was 256 khuttis. No account 
of fodder was found during discussion with the people. 

Soil character (physical) 

Predominant soil texture in both the areas is sandy loam 
and followed by sandy clay loam (Unexploited: sandy 
loam 46.7% and sandy clay loam is 20%; Exploited: 
sandy loam 60% and sandy clay loam 23.3%). In 
unexploited area clay loam is 13.3% and sandy clay 
loam is 3.3% and these types of soil are absent in 
exploited area. While in exploited area clay is 10% but it 
is absent in unexploited area (Fig: 7). 

After implementation of JFM in this area the member of 
this UG are urying to protect the forest and as a result, 
extractions has been drastically decreased (70%). 

Present field observations (Table l1) have proved that the 
vegetation in unexploited area is quite better than that of 

the exploited area. 

Biotic intervention In unexploited area trees of 48 species and saplings of 

Table 4: DBH wise distribution of 5 dominant tree species in Exploited area 

30-40 10-20 20-30 40-50 50-60 60-70 70-80 80-90 90-100 >100 
Shorea robusta 
Michelia kingii 
Schima wallichii 

24 10 
0 5 0 

0 2 0 0 0 

Turpinia pomifera 
Dilleniapeniagyna 

0 0 3 0 0 
0 0 0 0 0 
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Table 5: DBH wise distribution of 5 dominant trec species in Unexploited area 

10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 >100 

Schima wallichii 20 8 2 

Shorra robusa 2 

0 
2 2 Lagerstrocmia reginc 

Turpnia pomifera 
0 0 

) 0 0 0 
Neolamarckia cadamba 0 4 

replacing shed and moist loving species. So. the changes 

ol species composition, along with vegetation structure 

as the result of un-controlled bioüc intervention in the 

45 species are recorded. However, it is only 28 species 
of trec and 35 species of supling in exploited area. In 

unexploited area, there are 28 (>10cem DBH) <different 
species not found in cxploited area. Where as in 
Cxploited area there are 13 (>10cm DBH) different 

species, which are not present in unexploited area. In 

casc of species >2.5 cm DBH, unexploited area has 39 
different species which are not present in exploited area 

whercas 22 unmatched species are present in cxploited 
area. Sone species are lost from over-exploited fields 

and occurrcd only in unexploited field. A considerable 
number of species have becn occurred in exploited fields 
due to naural succession. According to the villagers, 

species, which are not present in unexploited area, and 
found in exploited area., came latter. Although the stand 
count of seedling in exploited area is narrowly higher 
than unexploited area but is low in species richness. 

forcst. However, the initiative taken by UG proved to be 

positive to reverse this urend. 
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