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5.1.1. A. Trees 

As much as 150 species of trees and 18 species of woody climbers or liana (total 168 species) are 
recorded in this forest stand from the sample plots. Of these, highest stem count has been recorded for 
Shorea robusta (99) and is followed by Polyalthia simiarum (75), Duabanga grandiflora (58), Aglaia 
spectabilis (45), Tectona grandis (37) and Schima wallichii (32) (Table 5.2). The mean DBH of trees 
in the forest is 26.02 em with a mean heightof5.2 m. The total stem count is 893, giving a figure of 17.9 
stems per plot with a projected stem of 595/ ha. 

Table 5.2. Ph [tpsociological assesment of dominant tree species 
Scientific Name Stem D RD F RF Dm RDm lVI 

Count 
Shorea robusta 99 0.0063 11.09 36 3.73 1380.97 12.26 27.08 
Aglaia spectabilis 45 0.0029 5.04 52 5.39 512.41 4.55 14.98 
Polyalthia simiarum 75 0.0048 8.40 48 4.98 20.47 0.18 13.56 
Duabanga grandiflora 58 0.0037 6.49 64 6.64 16.85 0.15 13.28 
Tetrameles nudiflora 4 0.0003 0.45 8 0.83 1209.00 10.73 12.01 
Wendlandia coriacea 22 0.0014 2.46 14 1.45 519.10 4.61 8.52 
Aphanamixis polystachya 16 0.0010 1.79 28 2.90 308.08 2.73 7.43 
Magnolia pterocarpa 31 0.0020 3.47 30 3.1] 22.49 0.20 6.78 
Schima wallichii 32 0.0020 3.58 26 2.70 50.77 0.45 6.73 
Tectona grandi.'i I 37 0.0024 ~ 14 _1.45 1 32.09 1 0.28 1 5.88 I 

5.1.1. B. Shrubs 

The mean collar diameter (CD) of the woody species in the under-storey is 4.78 em while the total stern 
count is found to be 153. The mean height is 2.89 m. There are about 3.06 stems per plot and the 
projected stem count/ ha is 1082.80. There are a total of 62 shrub species (one species Bambusa tu!da is 
morphologically herb, however, methodologically considered as shrub) in the forest plots with a Simpson 
Diversity Index of 0.2164 and a Shannon Richness Index of 0.4388. Tabernaemontana divaricata ( 42), 
1ifusssaenda roxburghii (38), Bambusa tulda (23), ll!eyna spinosa ( 18) are the most dominant species 

(Table 5.3) in this tier. 

a e . . lV1 OSOCIO O!!ICa assesmen 0 ommant s ru SDeCieS 

Scientific Name 
Stem j 

D RD F RF Dm RDm ,--~l 
count I 

64.67 I Atalantia missionis 2 0.003 1.31 2 2.22 0.099 61.14 

T bl 53 Ph t . I . l t f d h b 

Mussaenda roxbur~hii 38 0.001 24.84 30 33.33 0.006 3.47 61.64 
Tabernaemontana divaricata 42 0.027 27.45 26 28.89 0.006 3.47 59.81 
Meyna spinosa 18 0.030 11.76 10 11.11 0.006 3.47 26.34 

--
Bambusa tulda 23 0.013 15.03 6 6.67 0.006 3.47 25.17 

.. ------
Clerodendrum injortunatum 4 0.016 2.61 6 6.67 0.006 3.47 12. 75 __ 
Citrus limon 4 0.003 2.61 4 4.44 0.006 3.47 10.53 
Eranthemumgri[fithii 3 0.002 1.96 4 4.44 0.006 3.47 9.87 

Buddleja asiatica 2 0.001 1.31 4 4.44 0.006 3.47 9.22 
Artabotrys caudatus 1 0.001 0.65 2 2.22 0.007 4.19 7.07 

5.1.1. C. Herbs 

Number of individuals in the studied plots is 3131, thus the individuals per plot is 62.62 and the projected 
number of individual count/ha is 199426.8. A total of 183 (Herb: 139 and Herbaceous climber: 44) species 
of herbs are recorded. Panicum notatum (989) followed by Globba marantina (504), Alternanthera 
philoxeroides (264), Spermacoce alata (228) are the most commonly occurring species (Table 5.4). 
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Table 5.4. Phytosociological assesment of dominant herbs 

Scientific Name Stem D RD F RF Dm RDm lVI 
count 

Panicum notatum 989 6.30 31.59 6 0.40 329.67 12.99 44.98 

Globba marantina 504 3.21 16.10 54 3.56 18.67 0.74 20.39 

Alternantheraphiloxeroides 264 1.68 8.43 4 0.13 264.00 10.41 18.97 
Spermacoce alata 228 1.45 7.28 2 0.13 228.00 8.99 16.40 
Linderniaparvyqora 168 1.07 5.37 14 0.13 168.00 6.62 12.12 
Barleria prionitis 159 1.01 5.08 4 0.13 159.00 6.27 11.48 
Cynodon dactylon 196 1.25 6.26 2 0.26 98.00 3.86 10.39 

Eragrostis amabilis 239 1.52 7.63 16 0.92 34.14 1.35 9.90 
Piper mullesua 135 0.86 4.31 14 0.26 67.50 2.66 7.24 

Bulbophyllum careyanum 168 1.07 5.37 8 0.92 24.00 0.95 7.23 

5.1.1. D. Seedlings 

Total number of seedlings of trees and shrubs recorded from the studied plots is 974. Thus seedlings per 
plot are 19 and the projected seedling count/ ha are 61847. Highest number of seedlings counted in 
Stereospermum tetragonum (67) followed by Croton tiglium (59), Magnolia champaca (44), Ziziphus 
rugosa (27), Sesbania sesban (25) are the most commoniy occurring species (Table 5.5). 

a e .. 1{1 OSOCIO Of!JCa T bl 55 Ph t . I ' l asses men t f d 0 omman t see dr In!!S --
Name ofthe Plant 

Stem 
D RD 

count 
F RF Dm RDm lVI 

Stereospermum 
tetragonum 67 0.426 6.879 4 0.621 0.013 1.378 8.878 

Syzygium cumini 22 0.140 2.259 24 3.727 0.014 1.378 7.364 

Croton tiglium 59 0.375 6.057 4 0.621 0.003 0.344 7.023 
Sesbania sesban 25 0.159 2.567 12 1.863 0.014 1.378 5.808 

Pterygota alata 1 0.006 0.103 18 2.795 0.027 2.756 5.654 

Chukrasia tabularis 16 0.101 1.643 12 1.863 0.021 2.067 5.573 -
Erythropsis colorata 6 0.038 0.616 18 2.795 0.02i 2.067 5.478 

Ziziphus rugosa 27 0.171 2.772 10 1.553 0.007 0.689 5.014 
Magnolia champaca 44 0.280 4.517 2 0.311 0.002 0.172 5.000 

Bauhinia purpurea 6 0.038 0.616 1U1]95 0.010 1.034 4.445 

5.1.1. E. Saplings 

The mean basal area of the saplings is 5.15 em and the mean height is 4.44 m. The total stem count of the 
plots in thus stems per plot are 6.8 and the projected stem countlha is 2406. Saplings of 69 species of trees 
and shrubs have been recorded. Highest number of saplings was found for Magnolia pterocarpa (15) 
and Ficus neriifolia (15) and was followed by Actinodaphne obovata (13), Aglaia spectabilis (11) and 
Polyalthia simiarum (10) (Table 5.6). 

5.2. NON TIMBER FOREST PRODUCES [NTFP] 

There are 112 plant species in BTR those are recorded to be collected by the locals of which 59 plants are 
purely for their own subsistence and the remaining 53 are for commercial purpose only. Among the 
commercial species 35 are widely sold in the market and the rest are rarely sold. 
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5.2.1. Species used for subsistance 

Local people use 17 trees, 7 woody climbers (Liana), 11 shrubs, 17 herbs and 7 herbaceous climbers in 
their daily life for their own survival. Ofthese people use three as broom, eighteen edible in raw, fourteen 
medicinal, four rope making, ten vegetables, three religious, one each as gun powder, fencing, housing, 
packing butter, storing drinking water and as pigs fodder. Parts of plant used by them are fruit of nineteen 
species, leaf of sixteen species, stem of twelve species, whole plant of four species, root of three species, 
bark of two species, seed, petiole and tender tip of one species each (Annexure IV). 

Table 5.6. Phytosociological assesment of dominant saplings 

Name of the Plant Stem 
count 

D RD F RF Dm RDm lVI 

Magn_olia pterocarpa 15 0.011 4.412 24 5.854 0.475 38.353 48.618 
Ficus neriifolia 15 0.011 4.412 16 3.902 0.409 33.038 41.352 
Ailanthus wandis 7 0.005 2.059 14 3.415 0.021 1.727 7.201 
Casearia waveolens 9 0.006 2.647 12 2.927 0.019 1.509 7.083 
Streblus asper 5 0.004 1.471 14 3.415 0.022 1.746 6.631 
Aglaia spectabilis 11 0.008 3.235 12 2.927 0.001 0.118 6.280 
Actinodaphne obovata 13 0.009 3.824 8 1.951 0.004 0.327 6.102 
Polyalthia simiarum 10 0.007 2.941 10 2.439 0.009 0.700 6.080 
Litsea cubeba 6 0.004 1.765 12 2.927 0.016 1.282 5.973 
Aporosa dioica 8 0.006 2.35~ 10 1 2.439 I 0.006 I 0.468 ~____?.260 J 

5.2.2. Major commercial species 

Jainti villagers harvest 18 trees, 2 liana, 6 shrubs, 7 herbs, and 2 herbacious climbers for sell off in the 
market only. These form one important source of earning to sustain their families. They sell their collected 
NTFPs to the local traders, mostly in their village. However, a few of them sell it to the nearby town at 
Alipurduar. Harvested NTFPs include, nineteen medicinal, fourteen decorative and one each as dzy flower/ 
broom, insance, handicraft (Annexure V). Bombax ceiba, Oroxylum indicum, Thysanolaena latifolia, 
Luffa aegyptica, Rubia manjith and Parthenocissus himalayana has multiple uses. Local people regularly 
harvest stem, leaf, inflorescence, fruit, floss, gum etc. of the noted NTFP species from this forest to 
sustain their life. Harvesters sell their harvested products to the local trader, who, in turn, supplies the 
materials to a trader in the nearby city-market at Coochbehar. 

5.2.3. Minor commercial species 

Jainti people also collect 18 floral species those are with less commercial importance (Annexure VI). 
Eight of these are trees, two shrubs, four herbs and four are herbaceous climbers. They use these species 
for subsistence as well as for commercial purpose. Parts used are edible fruits (5), fruit cover (3), stem 
(2), leaf (2), and one each of leaf vein, root, bark seed and whole plant. Ethno-botanically six of these 
species are used as medicine, two as adulterant, one for sowing in the forest to grow elephant fodder, five 
as decorative, and one each as edible, rope making, ply wood and for religious purpose. 

5.2.4. Threatened and Endangered NTFPs 

Angiopteris evecta is a medicinally useful plant and enlisted by IUCN as an endangered species (Srivastava, 

2008). Botanical Survey oflndia 's I ist ( www. bsi. gov.in down! oaded on 1 0.12.20 13) of threatened plants 

included two ofthe recorded species, namely Rauvolfia serpentina and Dioscorea deltoidea. Particularly, 

the medicinally important plants have become threatened due to over exploitation from their wild habitat. 

Alstonia scholaris is listed as thretend by IUCN (www.iucnredlist.org/search) however, it is a common 

tree in study area. 
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5.2.5. Altitudinal variation and the availability of NTFPs 

The altitude of the study area varies from 85 to 480 m and NTFP producing species are also growing 
along this entire range. However, larger number ofNTFPs is collected from the low altitude areas. The 
most interesting fact revealed is that 50% of the commercially harvested species as well as species use 
for subsistence are generally growing upto 150m altitude. 

5.3. IMPACT OF DIFFERENT ATTRIBUTES ON VEGETATION 

5.3.1. Elevation 

The topography of Jainti forest area is a mixture of plain land and hilly terrains. For the present study 
sample plots are located between 85 to 480 m altitudes. Altitudinal variation creates a space for wide 
range of species. Higher number of the species is recoded in alluvium plains region within 85 - 149 m 
(Table 5.7) 

Table 5. 7. Distributional range ofNTFP species 

Altitudinal range (Meter) No of Percent of 
Species species 

Alluvium plain (AP) [85-149 49 45 
m] I 

Foot hills (FH) [150-250 m] h. h. 
v v 

Hills (H) [>250m] 15 5 
APtoFH 17 15 
FHtoH 2 1 

1 APtoH 23 22 
5.3.2. Slope 

Slope or gradient of the habitat plays substantial role in regeneration, survival, growth and maturation of a 
plant. Major part of the study area is alluvium plain (0°) and the heighest slope (65°) noted in one plot 
(Table 5.8 and Annexure VII). 

Range of slo e in Degree 
Number of plots 

5.3.3. Plot aspect 

Duration of sunlight available to a plant depends on the aspect of a slope where it is growing. Flora of a 
place varies greatly depending on the availability of sunlight to the concerned vegetation. Vegetation on 
alluvium plain has ben represented the highest number of floristic elements and one can understand that 
vegetation on plains can receive light from all directions (Table 5.9). 

Table 5.9. Aspect-wise distributional ratio of plants 
Plants occured Alluvium East South- South South- West North- North North-

Plain East West West East 
Percent 60 3 9 7 7 5 5 4 I 

5.3.4. Soil nutrients 

Jainti forest has plain and hilly areas. Major soil nutrients (Nitrogen, Phosphorus and Pottasium and 
Sulpher) have been estimated from the soil in three topographical areas. Soil moisture, pH, soil Carbon 
(%)and other organic matter(%) also have been estimated (Table 5.10). 
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Table 5.10. Major soil components across the study area 

Moisture Org 
Org p K s Season Topography pH matter N% 

(gm.) C% 
% 

(ppm) (ppm) (ppm) 

Pre- Alluvium plain 5.20 2.13 1.29 0.9594 0.068 87.01 103.14 12.22 
Monsoon Foot hill 5.96 2.38 1.12 0.7995 0.053 79.02 95.32 19.32 

Hill 4.75 0.96 1.17 0.7011 0.046 73.35 109.27 11.18 
Post- Alluvium plain 6.26 1.00 2.13 0.5904 0.032 65.18 97.01 23.39 
Monsoon Foot hill 5.69 1.73 1.38 0.7626 0.051 69.17 108.65 18.41 

Hill 5.73 1.63 0.52 0.6273 0.034 61.65 101.19 19.91 
Winter Alluvium plain 4.40 1.33 0.98 1.0209 0.071 92.78 89.39 47.01 

Foot hill 4.86 0.68 1.13 1.0701 0.076 89.69 76.48 35.65 
Hill 4.77 1.63 1.24 1.0332 0.072 83.34 73.39 38.98 

Soil pH is higher in alluvium plain in post-monsoon. Foot hills soil maintain highest soil pH during 
pre- and post-monsoon period (Table 5.1 0). Similarly, soil moisture of foot hills area is higher in two 
seasons (pre-monsoon and post-monsoon) and is quite low in winter. Organic carbon(%) is also high in 
foot hlll areas during post-monsoon and winter. The interesting trend observed that, soil carbon content is 
gradually decreasing from winter- pre-monsoon- post-monsoon seasons (Table 5.11). Other organic 
matters, Nitrogen (N), Phosphorus (P) and Pottasium (K) also showed the similar trend like soil carbon in 
foot hill areas. However, Hill areas registered highest K in soil. Sulpher (S) is showed an opposite trend 
and highest amount is present in alluvium plains during post-monsoon and in winter (Table 5.1 0). 

5.4. ANALYSIS OF ASSOCIATION AMONG THE DOMINANT SPECIES 

5.4.1. Association among the dominant trees 

Shore a robusta is the most dominant species in this forest with highest association percentage (88.89%) 
in the studied plots compared to other dominant species (Table 5.11 ). Polyalthia simiarum and Schima 
wallichii also have association tendencies (77. 78 %) with the dominant species followed by Duabanga 
grandijlora and Aglaia spectabilis (66.67 %) and Wendlandia coriacea. On the other hand, Magnolia 
pterocarpa (55.56 %) and Tectona grandis (33.33 %) showed quite low affinity and the lowest affinity 
with the dominant species has been determined for Tetrameles nudijlora ( 11.11 % ). 

Table 5.11. Association of dominant trees 
r-----· 

Association of dominant tree species (present/plot) 

t:! 
t:! -~ 

~ ~ 1:: 
~ "" ~ .tl .Sl t:! 

~ ~ E;.S:: t:! ~ Name oftrees (::! .Sl :<::; 
~ ;.:: 

J5 ;:: ~ 0 § ~ <::1 g :.:::: 
~~ ~ -~ 

\U ~ .Sl .Sl t:! 0 
t:!~ ~ -~ ~-

0 <:.> c"\:j 

~-g t:l <.> ~ -Sl §~ ;:;"\:j ~_g ~~ ·- ...... .... ~ 
-.. \U ...... ;::: ~"\:j 

~ 8 ~~ 
.s::-- <:.> t:! 

~J:t:: ~~ ~ -~ Q ~ ~~ t:)..O 
c::s ~ ~ ~ 

""' t:l.. -
Shorea robusta 18 9 7 7 4 0 3 4 1 1 

Aglaia spectabilis 9 26 2 2 2 0 l l 1 0 

Polyalthia simiarum 7 2 24 1 0 0 3 0 1 0 
Duanabanga grdiflora 7 2 1 32 4 1 0 15 0 I 

Tetrameles nudiflora 4 2 0 4 4 0 1 3 0 0 

Wendlandia coriacea 0 0 0 I 0 7 0 1 0 0 

Aphanamixispolystachia 3 1 3 0 1 0 14 0 0 0 

Maf(flo!ia p!erocarpa 4 1 0 15 3 I 0 15 0 0 

Schima wallichii 1 1 I 0 0 0 0 0 13 1 

Tectona wandis I 0 0 1 0 0 0 0 1 7 
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5.4.2. Association among the dominant shrubs 
Atalantia mission is has the highest (85. 71 %) association affinity with the dominant shrub species followed 
by Tabernamontaena divaricata (42.86 %) and Musssaenda roxburghii, Bambusa fulda, Meyna 
spinosa and Clerodendrum infortunatum (28.57 %). Citrus limon, Eranthemum griffithii, Buddleja 
asiatica and Arbotrys caudatus have grown rarely with any other dominant shrub species (Table 5.12). 

Table 5.12. Association of dominant shrubs 
Association of dominant shrubs (Presence/plot) 

::: 
$! !:: ::: 
c <::l ;::! !:: s:: !:: 

~ ::::: ~ ~ ~€ c ;::! 
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~~ ~~ 
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Name of Shrubs ['...:; <::l ~:q-21 u ·- i:Q <::l ~ '-' 

Atalantia missionis I 1 1 1 0 1 0 1 0 1 
Mussaenda roxburghii 1 5 3 0 0 0 0 0 1 1 

Tabernaemontana divaricata 1 3 3 3 1 0 1 0 0 1 

Meyna spinosa 1 0 3 5 1 2 0 0 0 0 
Bambusa tulda 0 0 1 1 3 0 0 0 0 0 
Clerodendrum irifortunatum l 0 0 2 0 3 0 I 1 0 

I C:,itrus.limon .,.,. .... 0 I 0 +1 0 0 0 2 0 0 0 
1 [\ I I [\ 0 1 0 3 0 0 1 r.ranmemum grlJpmu l v 0 v I .. ----·--··-- -··-- --···--.. ---- -·---- -·- -
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5.4.3. Association among the dominant herbs 

Panicum no tatum is the most widely associated (88.89%) herbaceous species of the study area followed 
by Globba marantina(77.78 %), Eragrostis amabilis, Alternanthera philoxeroides, Lindernia 
parviflora, Bulbophyllum careyanum (66.67%), Barleria prionitis (55.56%) and Piper mullesua 
( 44.44% ). Least affinity towards other dominant species is found for Cynodon dactyl on ( 11.11%) (Table 
5.13). 

Table 5.13. Association of dominant herbs 

Association of dominant herbs & seedlir~_gs {gresencei£1ot) 

Name of Herbs 

Panicum notatum 3 2 0 0 0 

Globba bulbifera 27 2 4 0 0 0 

Alternanthera philoxeroides 2 2 3 3 0 0 0 0 

Spermacoce alata 0 0 0 
Lindernia parvijlora 0 0 0 
Bar feria prionitis 0 0 0 0 
Cynodon dactylon 0 0 0 0 0 2 0 0 0 
Eragrostis amabilis 0 0 0 0 7 0 2 
Piper mullesua 0 0 0 2 
Bulbophyllum careyanum 0 0 2 7 
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5.4.4. Association of NTFPs with dominant trees 

The associatedness among the recorded NTFP species and ten dominant tree species has given in Annexure 
VIII. It is observed that 19 species has no affinity to grow with dominant 10 tree species. But, one NTFP 
species has 100% associatedness with the dominant species followed by 90% (four species), 80 % 
(seven species), 70% (twelve species), 60% (eight species), 50% (nine species), 40% (fifteen species), 
30% (seventeen species), 20% (thirteen species) and 10% (six species). 

5.4.5. Crown cover 
Crown cover plays an important role to allow sunlight for the plants in the lower strata. Sunlight has to 
penetrate three layers of crown cover before touching the ground - canopy, under-storey & sground 
cover. In the study all the three layers have been considered together as single layer for further analysis. 
Average canopy crown percentage of studied plots showing the natural rule where post-monsoon stood 
the highest (58.14 %) followed by pre-monsoon (52.28 %) and winter (49.3 %) (Fig 5.2). No crown 
cover is noted in two plots each in post-monsoon and pre-monsoon. Whether, the result of without crown 
cover during winter is in three plots. Highest crown cover is observed in one plot (95 %) during post
monsoon (Table 5.14 and Annexure VII). 

Crown °/o 
Crown (%) of trees in three seasons 

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 

Plot no. 

Fig 5.2. Variation in crown cover across the seasons 

--Winter 

-- Pre
monsoon 

Post
monsoon 

Table 5.14. Seasonal distribution of plots considering crown cover 

Range of 
Crown cover percent of studied plots in 

three seasons 
Crown cover 

Pre-(%) Winter Post-monsoon 
monsoon 

0 3 2 2 

1-10 5 1 2 -
11-20 1 1 0 

21-30 3 7 1 --
31-40 3 6 5 

41-50 12 7 10 

51-60 8 8 9 

61-70 4 9 6 

71-80 8 6 8 

81-90 3 3 6 

>90 0 0 1 
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5.4.6. Ground cover 

Average ground cover (herbs and seedlings) percent is highest during post-monsoon (36.75 %) followed 
by winter (26.40 %) and pre-monsoon (25.96 %). Highest ground cover recoded during post-monsoon 
(91.5%) in plot no. 32 is followed by pre-monsoon (87%) in plot no. 39 and for winter (86%) in plot no. 24 
(Table 5.15; Fig 5.3; Annexure VII). Number of studied plots fallen under different range of ground cover 
has been given in Table 5.16. No ground cover is recorded in one plot during pre-monsoon. 

Table 5.15. Relationship of crown cover with ground cover in their extremes 

Attributes Winter Pre- Post-
monsoon monsoon 

Plot No 24 39 32 
Crown cover (%) 0 10 75 
Ground cover 86 87 91.5 
(%) 

Table 5.16. Ground cover percent in different plots in three seasons 

I Range of Ground Ground Cover Percent of Studied Plots in Three Seasons r Cove~(%) Winter 

I 
Pre-monsoon Post-monsoon 

,----

I 
I 

--

0 1 

1-10 7 2 

11-20 10 18 

21-30 18 18 

31-40 9 4 

41-50 2 3 

51-60 2 1 

61-70 0 1 

71-80 0 1 

81-90 2 1 

>90 0 0 

Ground cover(%) in three seasons 

f'~~r···~/\ A. 40 . I I I\ -I . 
-g '-"" 
::s 20 
8 0 d I 

1 4 7 I 0 13 16 19 22 25 28 31 34 3 7 40 43 46 49 

Plot No. 
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11 

6 
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4 

1 

3 
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·--Winter 
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Fig 5.3. Variation in ground cover (%) in three seasons 
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5.4.7. Epiphytes 

Presence of epiphytes in the vegetation is an indicator regarding the status of a forest and the moisture 
content in the ambient environment. During the present survey, epiphytes were recorded from 43 plots 
(i.e. 84 %; average presence in three seasons) (Table 5.17). Post-monsoon season scored the highest 
for absence as well as the occurrence of abundant epiphytes. 

Table 5.17. Seasonal variation in epiphytes 

Presence of epiphytes: number of 

Abundance plots 
Winter Pre- Post-

monsoon monsoon 
Absent 7 4 11 
Few 24 26 9 
Abundant 19 20 30 

5.5. SURVIVAL RATE OF EXISTING SPECIES 

Survival rate of 187 species, covering 150 trees, 18 lianas and 19 shrubs also have been noted during 
study when seedlings and saplings were spotted and calculated (Annexure IX). 1 00 % of survival is 
recorded for nineteen plants, followed by 86% for one, 75% for three, 67% for seven, 63% and 58% 
for one each, 50 % for eight and less than 50 % for 34 plants have been determined. Survival rate 
betweenl to 100 is found only for 47.10% of plants. However, 52.90 species exists are not 
fo Bowing any expected natural ratio between germination and survival. Of which, 49 (31.21 %) species 
are with either more seedlings than adults or just the opposite. While the seedlings of 14.60% species of 
trees were not found, the trees for 7.0 % recorded seedlings were absent in the plots (Table 5 .18). 

Table 5.18. Survival ratio ofwoody plants 

I 
-

Range(%) Unnatural Seedling Tree 

100 86 75 67 63 58 50 <50 ratio absent absent 

No. ofsp. 19 1 3 7 1 1 8 34 49 23 11 
Sp. Ratio 12.1 0.64 1.91 4.46 0.64 0.64 5.1 21.66 31.21 14.6 7.0 

5.6. HUMAN INTERVENTION 

As much as 78%, 88% and 74% of the studied plots lay during winter, pre-monsoon and post
monsoon, respectively, were located in the areas of natural forest vegetation (Table 5.19) and with no 
human intervention. Rest ofthe plots (22% in winter, 12% in pre-monsoon and 26% in post
monsoon) were mostly situated in plantations are suffering with anthropogenic disturbances. It was 
observed that the human intervention was heighst during pre-monsoon period. 

Table 5.19. Observation of seasonal human intervention 

Type Percenta2e of human intervention in studied plots 
Winter Pr-monsoon Post-monsoon 

Natural 78 88 74 
Human intervention 22 12 26 

5.7. SOCIAL ATTRIBUTES 

Socio-economic studies were conducted in three settlements, namely Jainti, Bhutia Basty Bengal Line 
and at Nurpur. Aspects of study were mainly demography, occupation and their dependence of forests, 
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specially related to the collection ofNTFP. 

5.7.1. Bhutia Basty Bengal Line settlement (BBBL) 

This settlement, which is a village on leased land to Bengal Lime Co. Ltd, located in the core area ofBuxa 
Tiger Reserve. The western side of the settlement is bounded by the Jainti River while the northern and 
southern sides are surrounded by forests of the Tiger Reserve. Administratively, it is controlled by the 
Raja Bhatkhawa gram panchayat under the Kalchini block of Alipurduar sub-division, Jalpaiguri district. 

The inhabitants of the settlements are Jharkhandis, Biharis and Nepalies, who came here long back 
to work as labourer for the Bengal Lime Co. There are 79 individuals of which 38 (47.75 %) are males 
and 41 (52.25 %) are females. The age and gender specific distribution of population is given in (Table 
5.20). 

Table 5.20. Gender and age-wise distribution of Population in Bhutia Basty Bengal Line 

Attributes Represented by 
Household 15 
Population 79 
Adult Male 26 (33.16 %) 
Adult Female 28 (35.54 %) 
Child Male 12 (14.59 %) 
Child Female 13 (16.71 %) 

Most of the residents keep iivestock and seii out the milk they produce. One person has opened a 
lodge for tourists and providing food and accommodation to the visitors. Large number of villagers also 
works as daily-wage labourers to collect boulders from the adjacent Jainti River and for the Forest 
Department, while a few of them collect and sale NTFPs. 

They do not own any agricultural land, as they are living on land leased out to a company. However, 
they cultivate on the available land around their houses. One of the most glaring problems is large-scale 
crop depredation by elephants, deer, wild boar and peacocks. This problem has compelled them to reduce 
their agricultural activities and some land is left as fallow. 

5. 7 .2. Jainti settlement 

This settlement is a 'Fixed Demand Holding Village' and is located in the core area of the Buxa Tiger 
reserve. It is under the same administrative set-up as for the Bengal-Line settlement. The area around 
the settlement is flat and situated on the north bank of the river J ainti with the J ainti hills to the southeast. 
The western side of the settlement is bound on by the Bala River while the northern and southern sides 
are surrounded by forests of the Tiger Reserve and the Eastern side is bounded on by the river Jainti. 
There are 1041 individuals in the village with 551 (52.93 %) males and 492 (47.26 %) females. The age 
and gender groups ofthe population are given in Table 5.21. 

Table 5.21. Gender and Age-wise distribution of population in Jainti village 

Attributes Represented by 
Household 215 
Population 1041 
Adult Male 379 (36.41 %) 
Adult Female 346 (33.24 %) 
Child Male 172 (16.52 %) 
Child Female 146 (14.02 %) 

After the declaration ofBTR, residents derive most of their basic resource through the harvest of 
NTFPs from the forest, as most of them are unemployed and landless. They collect over 35 species of 
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NTFPs in different seasons ofthe year for sale and around 112 species for their subsistence. Some ofthe 
users own cattle and sale milk. All their cattle graze in forest during day time. Few people in the settlement 
also find customers for firewood within the locality, as its demand has increased with the opening of home 
stay facilities for tourists. Some of them have constructed separate accommodation facility for the tourists 
and supply food as well. The most common occupations observed here are wage-labourer and collection 
and sale ofNTFPs. An average of20 truck load of boulder from the adjacent Jainti river is taking out 
every day. A group of 5 - 6 individuals is earning Rs. 1200/- (Rs. 700/- as wage and Rs. 500/- as tips) from 
each truck to load 300 eft (cubic foot) boulders. Everyday each group loads at least two trucks. 

Since it is a Fixed Demand Holding Village none of them have legal rights on the land and due to 
crop depredation they stopped cultivation since 2006. Most of the residents are without any full time job 

and is dependent on the meager amounts earned by the sale of firewood and other NTFPs and by 
boulder loading. At the same time, there are some households who have members working in different 
Government departments are with a steady or regular income. On the other hand some are involved in 
petty trade like grocery-shop, tea-stall etc. are also with regular income. Out of the 215 households of 
Jainti settlement, 68 are having one member each who works outside the settlement on full time jobs. 

5.7.3. Nurpur settlement 

Nurpur is a revenue village under Majherdabri Gram Panchayet in Kumargram Block of Alipurduar sub
division, J alpaiguri. Residents are mostly migrants from the then East Pakistan (now Bangladesh) in 194 7 
during the partition ofBritish India and later from Bangladesh during 1971 freedom fight. A few Rajbangshis 
and Jharkhandis also settied here. There are166 individuals in the village, of them 95 (57.23 %) is male 
and 71 (42.77 %) is female. The age and gender specific distribution of population is given in Table 5.22. 

Table 5.22. Gender and Age-wise distribution of population in Nurpur village 

Attributes Represented by 
Household 39 
Population 166 
Adult Male 65 (39.16 %) 
Adult Female 51 (30.72 %) 
Child Male 30 (18.07 %) 
Child Female 20 (12.05 %) 

People ofNurpur are engaged in agriculture. However, the crop is much affected by wildlife. Presently 
they get sporadic work from the local Panchayat under NREGS (National Rural Employment Gurantee 
Scheme). So, most of the villagers depend on agriculture and NTFP collection. Many of them have own 
livestock and sale milk. However, some ofthem work as wage-labourer in their own village and also in other 
areas. Petty business, collect and sell ofNTFPs and timber are the good sources of income to these families. 
They collect NTFPs from nearby Jainti forest for subsistence and for marketing. They are also selling fire 
woods in their own locality. Average monthly family income from selling NTFPs is Rs. 15001-. 

5. 7 .4. Socio-ecological relationship 

The survey recorded a total of 1041 individuals, 859 (82.52%) of Jainti, 79 ofBhutia Basty Bengal Line 
and 166 ofNurpur, depend on Jainti forest for commercial activities ofharvesting and selling ofNTFPs. 
The fire wood they collect is primarily used as their domestic energy source for cooking. They collect a 
good share of their subsistence from NTFPs which is ecologically tolerable than the logging activities. 

5.7.5. Ethnobotany 

Ethnobotany is the study of inter-relationship between local habitants with their surrounding vegetation. 
People of Jainti, BBBL and Nurpur have developed a suitable relationship with their habitat, which mostly 
forested vegetation. This relationship has been developed from the urge for their survival in that remote and 
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inhospitable surrounding. However, this socio-ecologicallinkage is very weak with Nurpur villagers compared 
to other two groups (Jainti and BBBL ). The plants and their mode of use by them is discussed below. 

Mangifera indica: Ripe fruit eaten raw and unripe fruits used to make chatnys and pickles and taken 
along with the main meals. 
Preparation: Cleaned in fresh water, peel off its outer coat and cut into pieces. Wash again in water and 
lightly fry in oil and then boil in water. Add sugar or molasses and spices to makes it tasty. Cool the 
preparation and serve on the plate. 

Ageratum conyzoides: Leaf extract is used to stop bleeding or for curing sores. 

Catunaregam longispina: Ripe fruits eaten raw and unripe fruits used to make chatny and taken along 
with the main meals. 
Preparation: Cleaned in fresh water, peel off its outer coat, wash and boil in water. Add sugar or 
molasses and spices to make it tasty. Cool the preparation and serve on the plate. 

Acacia pennata: Stem dust is used as ingredient for preparing gun powder by the locals. 

Sida acuta: Dried plant, except leaf and root, use as broom to clean kachcha houses, place of domestic 
animals and surrounding areas of the house. 

Cheilocostus speciosus: Stem used as rope to tie firewood or fencing. 

Quercus obtusata: Nut is eaten by the locals. 
Preparation: Bum the outer spiny coat of fruits and then break it to take out the edible seeds. Toasted 
nut is quite tasty and rich in fat. 

Citrus medica and Citrus limon: Fruits eaten raw with their meal or mix the juice in water and then add 
sugar and salt to prepare a refreshing drink called Sarbat. 

Cynodon dactylon: Leaf used in different rituals of the locals; extract of whole plant is used as 
haemostat on minor injuries. 

Antidesma acidum: Ripe fruit eaten raw; young twigs made into chatneys. 

Boerhavia diffusa: Whole plant is served to anemia patient for swift cure. 
Preparation: Half cup-full of boiled leaf is served twice daily; add salt for taste. 

Dillenia indica: Green and ripe fruits used as vegetable and for making pickles. 
Preparation: Chopped acrescent calyx is boiled in water, coock for sometime, mix sugar or molasses 
and crushed mustard powder, stir, cool and serve on plate. 

Alpinia nigra: Rhizome used as vegetable. 
Preparation: Rhizome is washed and cut into pieces, deep fried in mustard oil with cumin, onion, garlic, 
green chilli and serve it hot. 

Clausena excavata: Leaf used as ingredient in vegetable preparations. 
Preparation: Properly washed leaves are added to different vegetable curries to increase its taste. 
Sometimes people mix fried leaf in fried chura (compressed rice). 

Glycosmis pentaphylla: Leaf juice used in liver problem. 
Preparation: One tea-spoon of leaf extract, twice daily after food is given regularly to the liver 
patient. 

Stephania japonica: Root tuber is used to prepare local brew. 
Preparation: A cake is prepared using powdered stem, mixing with water. Necessary quantity of cake is 
put in rice grain for fermentation. 
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Molineria capitulata: Leaf is used to pack butter and Jharkhandi's use it in death ceremonies to put 
different items. 

Maesa chisia: Keep leaf inside milk to delay fermentation. 

Bambusa tulda: Stem used in fencing. 

Angiopteris evecta: Extract of petiole used to cure hoof disease of cow. 
Preparation: Wash the hoof in clean water and put the extract twice daily. 

Centella asiatica: Leaf used as vegetable and leaf extract in children's diarrhea. 
Preparation: (i) Boil leaves with adequate salt and serve with meal. (ii) One tea-spoonful ofleaf 
extract is given twice daily after food to the diarrhea affected children. 

Dioscorea prazeri: Root-tuber is used as vegetable. 
Preparation: Root-tuber is washed and cut into small pieces; put in hot oil, stir, put salt, turmeric powder, 
spices and chili, cover it for proper coocking. Add some ghee and cardamom powder, stir and serve on 
plate. 

Calamus erect us: Stem used as rope to tie fencing or loads of fire-wood. 

Amorphophallus bulbifer: Leaf and stem used as vegetable. 
Preparation: 

1. 

2. 

Leaf: Put cumin and 1rreen chili in hot mustard oiL stir till it turns to brownish. Put u - -- - ------------------- --- ;:J --- - ---- --- - -

washed and cut leaves in it, add salt and turmeric powder. Stir the stuff till it 
properly fried. 

Stem: Boiled the pieces in water, squeeze and drained off the water. Rinse in clean 
water again. Put cumin and green chili in hot mustard oil, stir till it turn to brownish. 
Put the boiled stuff in it, add salt and turmeric powder. Cook it till it dried. A few 
people add garlic and onion to acheive their favourable taste. 

Tinospora sinensis: Stem extract used against fracture in livestock and against raised blood-sugar in 
human. 
Preparation: 

1. 
2. 

Livestock: One cupful of stem juice, thrice daily is given orally 
Human: Three- four pieces of stem is kept in a cup of water overnight and drink the 

water in morning in empty stomach. 

Hoya linearis: Paste of stem is use on broken body parts to cure. 

Diplocyclos palmatus: Fruits used as vegetable. 
Preparation: (i) Fried fruits are taken with major meal; (ii) boiled half-fried fruits mixed with other 
vegetables and served. Appropriate amount of spices, salt and turmeric powder need to be added in both 
the preparations. Some times favourable quantity of sugar and other vegetables are also added during 
cooking. 

Syzygium cumini: Ripe fruits eaten raw. 

Solanum aculeatissimum: Fruits used as vegetable; tasts little pungent. 
Preparation: Pieces of washed fruits fried and taken with meal. It could be cooked with other vegetables 
too. Appropriate amount of spices, salt and turmeric powder need to be added during the preparation. 

Wendlandia coriacea: Ripe fruits eaten raw. 

Chloranthus elatior: Leaf extract is used to remove leech and to cure wounds caused by leech bite. 

Typhonium trilobatum: Leaves taken as vegetable. 
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Preperation: Put cumin and pieces of green chilies in hot mustard oil; stir till it turns to brownish. Put 
washed and cut leaves in it, added salt and turmeric powder; stir the stuff till it is properly fried. 

Barleria prionitis: Whole plant (except root and leaf) used as broom to clean house and its surroundings. 
Smilax ovalifolia: Tender leaves used as vegetable and ripe fruits eaten raw. 
Preparation: Put cumin, green chili, garlic paste and shreaded onion in hot mustard oil, stir till it turns 
brownish; put washed and cut leaves in it, added salt and turmeric powder; stir the stuff till it is properly 
fried. 

Ficus sarmentosa: People use the stem to climb on tall trees. One stem can be used for an week. 

Polyalthia simiarum: Bark is used to tie fence, basket and load. 

Ficus neriifolia: Ripe fruits eaten raw. 

Benkara fasciculata: Ripe fruits eaten raw. 

Bambusa vulgaris: Stem is used to contruct fencing of kachcha houses. 

Macaranga indica: Leaves used as plate in death ceremonies by local Nepalies to keep several items. 

Codoriocalyx motorius: Locals used its leaves to attract girls. 
Preparation: Mixture of leaf extracts with vermilion powder and mustard oil is put on girls body. 

Helminthostachys zeylanica: New sprouts are used as vegetable. 
Preparation: Put cumin, green chili, garlic paste and onion in hot mustard oi I, stir till it turn brownish; 
washed and cut sprouts in it, added salt and turmeric powder and then stir the stufftill it is properly 

Paederiafoetida: Make soup with other vegetables; add cumin paste or powder, 
powder to improve taste. 

Cissus repanda: People cut its stem and drink the stored fluid in it. 

Derris robusta: Pods are very tasty and eaten raw. 

Scoparia dulcis: Root extract is used in stomach pain and in pneumonia. 
Preparation: Root past is mixed in water and strained through a clean cloth and taken one tea-spoonful 
twice daily. 

Psidium guajava: Ripe fruits eaten raw. 

Ficus hispida: Fruit is very tasty and eaten raw. 

Castanopsis indica: Nut is eaten by the locals. 
Preparation: Burn the outer spiny coat of fruits and then break it to take out the edible seeds. Toasted 
nut is quite tasty and rich in fat. 

Duabanga grandiflora: Bark is used to prepare Raxi - a local brew. 
Preparation: Cake is prepared using crushed bark and then added to boiled rice grains for fermentation. 

Piper peepuloides: Fruits used in cough and cold and in throat irritation. 
Preparation: Washed fruits chewed or keep in side the mouth; one fruit, four times daily. 

Ziziphus jujuba: Ripe fruits eaten raw. 

Streblus asper: Leaf is very good fodder for pigs. 

Stephania glabra: Freshly collected tuberous root washed and eaten raw. 

Caryota urens: Leaves used as broom. 



Exploration and Conservation ofNTFP in BTR 95 
Piper pedicellatum: Leaves used in Laxmi puja. 

Christella dentata: Stem is used as rope to tie fences and buskets. 

5.8. LOCAL INSTITUTIONS AND THEIR ROLES IN FOREST MANAGEMENT 

Studied area is the designated core zone ofBuxa Tiger Reserve. Leagal right to look after this area lies 
with the Department of Forest (FD). However, to tackle the huge problem and shortage ofFD staff Joint 
Forest Management (JFM) programme was initiated by the national Government in last decade of 20th 
century. As a part of JFM, Jainti Eco-Development Committee (JEDC), Bhutia Basty EDC (BBEDC) 
and Nurpur Forest Protection Committee (FPC) were formed. But, these committees didn't work properly 
to achieve their target and lying almost defunct. So, no cooperative relationship has been developed 
between the FD and the newly developed institutions regarding joint forest management in this area. 
Recently, the Bhutia Basty has been shifted to a locality outside the forest and the committee has been 
dissolved. 
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