NHL Sl of
Plam Sciences

& Linpepaeiry of ol Meggeal AT Reohn Beaeionl

Wal 1, March 20000
1S5k o 0E74 )

Change of vegetation structure in Gorumara National Park dug to
anthropogenic interferences

A Savlar, 5 Savkar and AP Das®
Tisesmmny avnd Envoommental Wikogy Laboratery, Depariment of Botany, Univeraity of North Bengal.
Siligwg 73000 W DAY Piblic School, NHIC, Rangil Nagar, Sikkim (5)

Wleirani

Thee mvpanct o Pl indervemtion an species coapuosilion., D mnd soil saructare i the caploied _“"d
wnesplisited areas o Shorea robirsta Torest i o porl of Goranurn Notional Park bes been cvaluated, The
aveas are addjocent Lo 1w I“E'!IHIHE“EII'Ri.'IﬂiL'iw-'“.i Een-Deselopimen. Commiiee. The res _"'l':"-'c”-"" are
ibenitical o Bastly apeas bl differ in their density, fregquency and [V Tree hiomiss is smaller in disturbed
arcas as compared 1o nen-disturbee sreas, Due o over exploilation changes oceurred a0 the physical
vharaciers of soul. Crovan cover also varics significontly within the two sites,

koevwards: Species composition, Hianwn intervention, TW1, Crown cover, Soil, JFM

Tropacal Moist Deciduous Forest in Terai wnd Dooars of
West Bengal (Chaypaon & Scl 1908), Tmdia s now
'I'.H"n:'la:: thrzar frony e wconirolled urbanizmiion i near
or distanl places and severe poverly in forest wvillages
(T heakrabarti e el 3002 Thax ressire 1% 1.'|1:_|.11.g_|t'|g thie
siructural characteristics such as spocics composilion,
density, coown cover, lingortanee Value Index (IVT) and
baomass, Soal srscture ofso changes due o opening of
forest cover.  Detailed information s necessary for
umderstanding the relative extent of plunt  diversity
across the area and its implication for conservation and
management {Parthasarathy & Sethi 19973 1t is very
crucial to understomd the distribotion of individual
Speces amd their varmous Ei.f'l!h class, sssocinbion and
dispersion patiern (Longman & Jenik 1987}

To ondersiand the analytical perspective, the extend of
plant diversity in the exploiied and unexploited forest
argas, their population density and distribution pattern,
tree population SOUCIUre, regencsralion siams ans o be
observed very closely, Present paper has scrutinized the
stans (gualitative and quantrative) of two paiches of
forest under different use type and the rele of local Joint
Forest Management Committes (JTFMC)).

Loss of biological diversity due 1o deforestation and
habitar destruction nesds grester atention (Meicalfe
2005; Mamral Resource Committee 2006% Human
intecference has almost compleiely destroyed Myrisnica
swamp forest of Southern Western Ghats in Kerala by
ransforming it into paddy fields (Varghese & Menon
1999},  Anthwopogenic facters such a5 grazing,
harvesting and man induced fire disclimax grasslands at
many places in India (Singh 1976, 1978; Singh et al.
1979), Every year almest 97 million people are being
added w the total population of the world (Moore 1993)
fastening the process of deforesiation. However, it is
ohwerved that change condition is nol significanily
associzled with populotion growth, vather, change in
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forest conditions is sirongly assoeated with lozal forms
of collzctive action {Vaoreghese 2000) Ths i true for
this region as well. Bul, only limited stedies focused this
complex issuc {Chakrabasti ef al. 2002} Increstingly.
mo effort hos been taken over o onderstand the
dilferences between two Lypes of forest {expilofred and
unexploifed) in this are. This paper has tned 1o highlight
that issue

Foresl struciure

The forest under this study is basically dominated by
semi-deciduous trees interspersed with evergreen ones.
The wnexploitzd poart of foress under this study 13
dominated by Schima wallichii and exploited par by
Shorea robisia mixed with other species of plants as
discussed below.

Unexploited Fores!

The unexploited forest study is dominated by Schima
warllichir (64) followed by Shorea robusio (62). Other
prominent species include Lagersiroemen regine {12},
Meslamarckia cadamba (&) and Twrpinig pomifera [9)
Saplings of dafferent apecies recorded are 5. rodmsea [G),
Chirocheion penicaloier (33, Buiia monosperme (31
Meltogma simplicifelio (4), eic and those ore almose
equally repressnted

Explaited Foresi

Here it is dominated by 5 robusra (65 along aah
Michelie kingie (1 1), Turpinia pemifera (6) and Careva
arborea (6, The dominant specizs of szplings is L
parviflora {30) followed by 5. rebusia (13), Svovgium
opercilalum {14), & wallicki {12) and Casearin
glomerata (11

Lacatinn

The study area 15 & part of Gorumara South Range of
Gorumara Maotional Park and is Eving aroond 2643729
M latimde ond 88°46453" E longiude. Bichhabhanza-
Soraswati Boo  Development  Committee @5 giving
protection to this Torest os pan of thew agreement with
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e Government Forest Depaniment (FD) dunng the
implementation of Joint Forest management | JFM)
program. It is primarily a natural (orest except o small
patch planted dunng 1947 — 1968, The wea is on the
plains and is well connected with Jolpaigur tawn by
roads, Locud population s helerogencous and i3 a
combinalion of Kora, Suaral, and Nepalese,

Average ebevation of the site is 90 m and chiefly
covered with alluvium sodl. Average annual eainfall is
15 em and the monthly average emperatare ranges
between 13.5% to 327 C. In order 1o examine the impact
of exploitation, a piece of 1395.01 ha (Bichhabhanga - |
& X, Central - 2 & 3 and Sursuti - 5 blocks) forest in
explodted aren and 765.65 ha (Ceniral - 1, Medla Jhora -
< and Barahati - | blocks) forest in unexploited area
were demarcated for detailed study,

Methodology

IFRT datnset (Wertime er al, 1999) has been used for
codlection of information from the zite. Information
abow User Group (UG) was collected by cne o one
housshold surveys. Most of the discussions were held in
the houses of individuals, Melds, shops, tea stalls,
common courlyards, eic. Degree of biouc interferences,
produces  harvesied, callle prazing and  instiiutional
information were collected by canvassing the TFRI data
set. A self structwred questionnaite was canvassed 1o
capiure the wend of ethnobotanical wse panerm, which
wias prepared following Jadn (1981, 1987, 1991}

To evaluate the Imporance Value Index (TVT), 30
circular plowe (Becker, 1995) were laid down {Fig. 13 on
each study sampling area to determine the density,
frequency and basal area for the calculation of Relative

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

Varfables _ MNon- exploited Exploited
Tree  Saplinps Tree  Saplings
Sady area TH5E5 ha 135500 ha
Mumber af rees I58 B 132 | 3
Simpson’s Index 782 41.51 4.03 1o
Shamnon'’s Index 2832 3,406 3338 3722

T2

Density (R12), Relaive Frequency (RF) and Relative
Deiminance (RDm] as deseribed Misra { 1956). Shimwell
(19T0), Cras ond Lohirs ©1907), Koador (2000, Rai (2006]
prd Gibioshi (2006} For trees (=10 cm DBH} digmeter of
plots were [ m and Mo :‘-.I:‘L'-Ii“l'llt{h =25 mw=< 10 cm
PHH) this was 3 m in dismeter pluced at the cenire ol
the 10 m plots were demarcaoted. Plant speaimens were
ientified in the Department of Bolany, St Joscph's
College. Dorjecling and wt the Depanment of Boluny,
MNorth Bengal University. All these specimens will be
deposited in the NBU- Herbarium, Ground swils in
unexploited ond over caploied arcus were assgssad
through feel method suggested by Thien {1979),

Results and Discussion

In 773.3 ha of unexploied forest 30 species of woes
(=10 cm of DBH) and 3% specics of saphngs (= 2510 <
|0 em of DBH) and in 1321 ha of exploited wopical wel
mixed deciduous forests 28 species of trees (10 cm of
DBH) and 28 species of saplings (> 2.5 to < 10 cm of
DBEH) 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 guite high in
unexploited aren. Mozt of the species are decidugus or
semideciduoies, Species nichness, diversity indices and
evenness indices has been shown in Table | und Fig. 1.

The density of trees varies between two areas {Table |
and Fig. 2). In unexploited and exploited areas, 5
denunant species are covering 401 % and 71,1 1% of
ital stem count respectively. In umexploited area the
dominant wrees are Schima wallichii, Shorea robusia,
Turpinia  pomifera,  Lagersiroemia  regine  and
Neolamarcikia cadamba and In exploned area the
dominant frees are Shorea robutio, Michelio kingii,
Sehima  wallichit, Turpinio pomifera and  Dilleniz
penragyna (Table 2}, Towal biomass in unexploiied and
exploated  areas  is 29939774 cubic  meter  and
1540071 88 cubic meter respectively. In unexploited
area the dominant 5 species ocoupy 16.06% of the 1otal

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

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
ginth class, where the density is less than 30 — 40 cm
gimh clags in unexploited aren. This wend is also
followed in exploited area except 20 — 30 cm and 30 -
40 om girth class is showing less density than 40 — 50
cm girth class (Table 3; Fig. 3 & 4),

Crown cover

Both the areas showing the unamimity of the crown
cover with the number of siem per plot. In unexploited
area per plod average percentage of crown cover is
31.33% and in explosed area it is 9.47%_ The avernpe
CROWN cover per species in unexploied and exploited
areas is 5.83% and 2.10% respeciively (Fig. 5). In
unexploiled 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 & and 22 and it is |55
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Table 2: Dominant 5 tree specics with stem count, density/ha, buzal areadha and TVT of exploited and unexploied

H (+HE
Unexplaited Exploiled
Nume of pliants Ttal %  Depsity Bosslares’  1¥1 Told % Demsity  Basolarea  IVI
Hiein fhn lu 1y =) 1m0 Bem Mg M i s

Erlima wallichii N ¥ 03 1540277 |07 7 &30 H.40 55085 1547
Lugersirnemin regiie 12 sl 23 2r1034 1294 ] a ] o 0
Mecilaimaabin oo f 2.32 & 2947.1 1543 0 0 ] o u
Ehaoweraa sivhicsic £2 03 i IGRASE.] 11369 B 4024 67.94 Y b e R e ek
Thrpimial pussiifeen o 49 i 212141 1281 f 454 743 154343 31 B2
Dillevwi pevtag i il ] ] 0 0 B 454 636 2151 21 74
Aictar fise Bimgid ¥ 0 0o 0 0 il .33 1167 G208 A2k

Table ¥ Ginh class wisc species richness, diversity
ancl dengity of woody species of plonts

Girth Mo ol sp. SWI Densityia
class M-EX EX MEX EX M-EX EX
i conp

-2 TE 15 036D 35D B3 17
2030 57 i7 Ay QEl &l I8
Mp-H0 T8 I3 0360 0244 B3 16
450 3 T 0213 0296 M 13
60 o 14 iy s 10 15
60-T0 7 12 0096 0215 7 13
T80 fi i oiEs 0138 ] &
El-20 1 5 oSt 022 E 5
G- 100 ¥ [ 0037 0138 1 1]
|00 1 3 0021 0,084 1 3
* MN-EX= Non- exploited area, EXNe Explofed area
SWIl=Shanmon-¥einer's Index

only. In exploited ares crown cover is highest in plot no.
4 {36%) and there is no crown cover in plot no 8 and 19.

Decurrence of Epiphytes

Prevalence of epiphyles 15 an indicator of the forest
sland condition and helps (o approximate the age of the
forest. In unexploied arca there are 20% plois with
abundant epiphytes, 63.33% ploi with a few epiphytes
and 16.66% plols withowl any epiphyic as has becn
ohservad. Tn exploited area, 0% plots with abundant
epiphytes, 33.33% plois with a few epiphyies and the
remaining 6.66% are with no epiphyiic association (Fig,
).

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%; Exploired:
sandy loam G60% and sandy clay loam 23.3%). In
unexploited area clay loam is [3.3% and sandy clay
lmam is 3.3% and these (ypes of soil are absent in
exploited ares. While in exploited area clay s 105 bat it
i absent in unexploited area (Fig: 7).

Biotic intervention

Unexploited plots showing least biolic intervention
whereas exploited plots showing tremendous  biotic
pressure, During present study, B3% of the plots showed
evidence of grazing: 30% are degraded due 1o fuel wood
and timber collection, 26.66% and are also lopped lor
fodder: 26.66% are bumi o Tacilitale new sprouting for
betlier grazing of livesiock. Evidences on presence of
wild ammals 0 exploited amnd unexploited arcas are
16.66% and 13.33% respecuvely (Fig: & & 95,

Sodlal information

Thers are only 324 persons living in Bichhabhanga und
Swragwati  villages (Chakrabarti er af 2002), The
population density of the survey area is D033 ha of the
forest The activities coordinated by thas UG are forest
improvemett, mainenance, monitocing and interaction
with higher authorities. The UG has also passed nules in
relation 1w harvest of forest products and appropriale
echnology for horvesting these products.

Shorea robusia,  Meliosoma simplicifolia and
Lageritroemnia parviflora are the main species which
they harvest o mest their need for foel wood. MMostly
they harvest dry and small lallen tree parts. They use
DE% of their collection for subsistence and sale the rex
(2% in the pearby markel {Lataguri). The local unit o
measure the collection is Bogha (| bajha = 15 kg and 18
bojias = | pile). Last year the todal harvest of this
product was 866 piles with on estimated cost ol
Ra.86580V-. To construct and to repair their houges they
collect mosdy tree trunkfbig branches of Shorea
robusta. The bocal wiit 1o measure this product is Khri,
One khuiri is equa! 1o 0.037 cubic meters. Last year the
total harvest of s product was 256 Bhurris. No account
of fodder was found during discussion with the people

After implementation of TFM in thiz area the member of
this UG are trying to protect the forest and as a resull,
extractions has been drastically  decrensed  (T0%).
Present field observations (Table 1) have proved that the
vegeration in unexploated area is quite better than that of
the exploied area,

In unexploited area trees of 48 species and saplings of

Table 4: DBH wise distribution of 5 dominant wee species in Exploited arca

10-20  20-30  30-40  40-50  50-60 &0-T0 T0-K0 BO-90  90-100 = 1 (il
Shoree robusia 24 ! 3 {1} B | 2 i 4 1
Michelia kirgit o | 5 1 | 2 L] 1] ] ]
Sehima wallichi | Q ] 2 F 1 1] ] | ]
Turpinda pomifera 0 [F] i 2 I 0 0 1] 0 (]
Dillenia peniagyna | a ] 4 | 0 ] 1] 0 L]

Td
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Table 5: DBH wise disiribution af § dontinam tree speeies in Unexploiied anci

1020 203 M.40 40-50  S50.60  60-70 To-80  BO-00 -0 =1
Fehiv vwallichi i 21 0] H I % ] 0 I i
Shenpar vesrsie 2 1z 11 L I A L] 1 f 0
Lipeestnnmng regpioe 7 7 ] 2 i il 1] il i il
Purpimg framife o f i i LH] i I!I 1] I ] ]
Meafanpare g et il | 4 | 1 i 0 f U i

45 specicr ane reeonled, However, il ks only 28 species
of tree and 38 species of sapling in exploited oreo. In
aneplonled wrea, there ame 2H (3 00em DBE) different
speckes nol Towiwd in exploded  ares. Where as in
explodted area there are 13 {>10cm DBH) different
species, which are not present in umexploited orea. In
case of species 2.5 cm DBEH, unexploied area has 39
different speeies which are not present in exploited area
whereas 22 unmatched specics are present in exploted
area, Some species are lost from over-explodted fields
and occumred only in unexploied field, A considerable
nwmber of specics have beon occnrred in exploiied Nekis
duc 10 natural succession, According to the villagers,
species, which are mol present in wnexploied area, and
found in exploited aren, came later. Although the stand
connt of secdling in exploited arca is narrowly higher
than unexploited area but is low in species nchness.

Tn bodh the areas Shorea robiccra and Schime waallichit
are plaving a greal role in species asseciation (Table 4 &
51, All the 5 dominant species from both the study areas
show this dependency, IF the Shorea robusia population
increases, Sehimta wailichid will decrease. With the
increzse of 5. robusia, the population of Lageriirogmia
regine wall decrease bl Turpinig pormdfera will increase.
Where 5 wallichii increasss, the population of &
robusia and T, pomifera found decoeasing,

Crown cover inflosnces the growih of other spetes
Megative co-relation i5 found berween crown cover and
ocourrence of seedling in unexploited ares and positive
co-relation in exploited ares. This is Tscilitating some
species to grow alarmingly in exploited area Succession
of sun loving plant s removing medium light and
meaister bovang plants,

Epiphytic growth in unexploited area is very poor as the
plants are mosdy young. However, this is beiter in
exploited area. This result is proving extent of effon the
local community invested to prodect their assigned forest
which was earlier severely degraded by human
exploitation, We know any intervenuon in i plant
association leads 1o change in vegetation struclure and in
long term it changes the environment of the arca and
that is evident from the result of the presemt study

Conclugion

The vegetational association in this tropical moist mixed
-deciduous forest is closely related to the density of
Shorea robustg ond  Schima  wallichi, Increasing
population of one species decreases the population of
ather species and brings changes in ussocisted species
composition. Opening of the canopy éeteriorale Lhe
humus struciure and that mitiate the change of soil
character. Change in %ol condition brings change in
species compasition.  Dry and sur-loving Epacies dre

replacing shed and most loving species. 5o, the change:
ol specics composition, along with vegealion sirusture
as the resull of un-controlled biotic intervention in the
forest. However, the initiative taken by UG proved to be
posilive 1o reverse this rend.
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