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PLANT AND JANIMAL® DYNAMICS! IN SUNDARBAN MANGROVES
—AN. ECOLOGICAL STUDY
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ABSERACT :

A ‘Synthetic .analydis ‘of flota — fauna has been :made fof thé mangroves of:
Sundarbans and- other fofest types of West Rengal, :Mangrove. Zonevsituated below
the tide level was observed to be comparatively rich in -generic -and specific
diversity than oth¢r zones whicly are cithier fréquently inundated or situated ibove -
the tide level. Géneric diversity of the flora of Sundarbans mangrove was observed:
1o’ be Jower thdn thdt of North ‘and South 'Bengal, Molliscs were fobnd to be -
more diverse that that of thé Crastaceans; fish and othér kinds  of “ovganisms.
(véncnc diversitics of trees, shrubs and heérlhs of South Bengal were observed to
hé higher thdn “those of Suhdarlydn mangregves hit lower than those of Nerih i
Béngal. '
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Chakrabarti-and Chaudhuri, (1976) dealt with thé gencric and specific’ diversity
of the vegetation cf North Béngal but no comprehensive study was made so far
in respect of Sundarban mangroves and Séuth Bengal forests. Therefore, there

remains a gap in our knowledge in respect of ecological dynamics' of the specifi¢:

areas of West Bengal, Such an ecological exercise was long felt necessary to recon-
sider and re-orient the broad conservation strategies of the forests of West Bengal
in general and Sundarban mangtoves in particular. According to ‘Williams; (1964)
a-low generic and specific’ diversity indicate high probability of extinction of thé
living organisms of the genera and species of thé plant-animal complex. With the
lehst generic diversity of>the vegetation, Sundarbans is perhaps a. unique example’

which enables ‘the Wild denizens - particularly the tiger to choose this habitat:

"

possibly for extraneous' natural factors. The number of individuals’ within a species -

and the numbér of species within a genus romain in a state of natural balance in

the midst of complexities of various interactions. The individual species have to -

struggle for survival for competion for food and against the danger of predation.

The present study is intended ‘to determine the gem:-nr and-‘specific’ diversity of:

different” types of West ‘Bengal forests:

Linear :transects in different parts of the mangrove forests' and other forest
areas of North Béngal in Darjeeling and Jalpa‘guri disirict and South Bengal in
laterite areas were Jaid out and data on floral and faunal genera & species were
collected to classxf), the cvegetatien. Random plots were @lecled for the study
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Sundarbans swamp forests were classified for the purp’b'se of study into three zones

viz. A-situated above tide level, B-frequently inundated due to tidal fluctuatlons and
(,.sxtpated belqw ticlal. ]eu’l (Tab)c—])

Table I: Distribution of gene.a, species and number of plant indivi-
duals per 04 hectare.in lzidout. plots,

e — a Y DR PP L D L T e ] 1
Zone " No. of No. of No. of i
genera (G) Species (8)  individuals (N)

A. Above general AR I P 3000
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BB Frequentlyt v v vendomtocest o §l b d b 5000 e 2
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TG Below tide 0 0o cROe oo 130 T e 2000 0
cofevell o e e L s

Laterite forests \ere .categorised 'i‘nto”na'tu‘falrl and ”.{,,l_l'[iﬁciz’a“f(;rg:sé;i Lacl; cate-
gory of forest was subdivided into- several..plots of. 0.4 hectares and. 20 plots of
each of the above categories were selected at random. The number / of- enera,
species and individuals were..then, counted ta find out the generic and specific
diversities of vegetation — animal complex of cach zonc.

- Williamns! - (1964) - method was followed o caEculale thc generlc and specific
dwersnt) using the formula given below -

3
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Speciﬁc‘. divrerls,itlyr ':N axy
Where N - numer of individuals in a species, S- numbtr of species in' a
:genus X' :a numi‘(r ieﬁs than umtv determmcd from the {ormu]a fgiven: below

ﬁ el X e wherc S is the. numb(‘r cl %pecxes An,
ol TI'_:X\ C Ioe i X) . a genus and.N is the number of.

- Individuals in a species. .-

oy

‘As'N and"§ 'are determined from -field observations, x can. be.found out.
Similarly; generic divers'ity is calculnted as per the following formula -:

Generic diversity ‘= S(1- X) where x is detoxmmCd from_-the formuld

X R SRS 2 TP IS A
S ... X . where G is the number of

G oL, - X) "(-‘-lo‘g‘,‘ I- 'X)! genera m ;} farm[v o o ;
Aq 8 and.G <xIC !\nmxn frl)rn the field obser\anons X ca.n be found out’ from

i- - o et -

the above formun . : ‘ S N A
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Table I{’I’ .Generic- and specific diversity for the floral composmon of Sundarbans,
o according to tidal ﬂuctuattons and sahmty ranges e : ’

tee s

Zone No. of No, of \0 of SIG - NS - X - X .Generic Specific
'.;cnem U Species - indidi R ‘ for for - Diver- - Diver-
- qGy T w duals CUSIGT NS L sity sity
- ' o AN} o
A i, 9 T 5000 128 3335 a9 8996 124 12
B 5 T ., 500 14 7145 40 0975 7.26 1.3
C 10 15 S 2000 137 1538 42 oo 7

95 1.60

" Table IIl: Distribution of genoric divorsity of fishes in Sundarbans and Notth Bengal,

: Sundarban - Noarth Bengal
Generic Diversity  Frequency » % Frequency Frequency % Frequency

Sl 0 B 0 0
10w 15 1 o 2.4 1 3.1
Clsw20 T3 7.1 0 0
vy hgig 9y o 8 L 71 2 62
250 30 . -0 P K Q0 0
230 w35 o 6. 0 M2 5. 15.6
, =35 .24 692 -] 75.1

- Yoot 12 ' 132

Lo lhc genen( and ‘specific dncxsmf ol floral composition in respest of Sundar-

bans mangroves were computed for different tidal levels and zonations and-shown
in Tables I and II.

, Molluscs of famnhcs Ostwldac, Dlolocardm and Nanariidae showed- signi-
ficant generic dlversmes bnt he rru<tacgam (about 50%, of the genera) rcpresented
one species | per genus and thus 1ts 'renenc diversity was 2.7 In molluscs 59 ‘genera
and 8% species and in crustaccans 24 genesa and 48 %pL’CIC‘S cou]d be ascertamed
in Sundarbans. '

It can bé séén’ from Table~II that at zone C(below tide: level) both the
gene:ic and specific diversity was more  than that at zone B while the reverse
relationship was observed between: the zones A and B so far as specific diversity
is concerned. But as Tar as timber and fuel resources were concerned, zone A was
richer than zone. B ard zone Biicher than zgne C. Therefore, the richness of
resources was inverselv related to the generic and specific diversity of the vegetation,
Salinity was maximuin in zone ‘G’ followed in zones ‘B’ and ‘A’.

Sundarbans is perhaps a unique example which enables the wild denizens and
particularly the tiger to choose the habitat having the least vegetational diversity
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Tablo IV : ‘Generic " divevsity of flora and faina of*lNovrbh Bangal, South h
Bengal lalerite forest anod Sundarbans. .

Source of variation .. No, of Genera No..of Spedes Generic diversity._-

North Bengal

(3) Monoco tyledrns.: 360 . 813 . 220.87
(b) Gymaosperms , Yy 1. _ 15.83
(¢) Peridophyter 66 . T8 25.30. "
{d) Fish Faunoa-. 32. 45 46,8

South Bengal ‘
(a) Tree vegetation - 51.. 65 . 98,5
(b) Shruhbs, herbs and weeds! 50 . 66 9383 -

Sundarbans

“(a) Vegetation - 2.2 29 . 49.04
(b) Molluscs 39 84 8742
(c) Crustaceans 24 18 19.¢ -
(d) Fish Fauna 42 69 60

possibly for other extraneous natmral :factorsy Again this environment provides theé -
unique example of a very dense but closed vegetational matrix ‘as evidenced from 1
the low figures of both generic and: specific’ diversity. With such low diversity both
generic and specific, Sundarbans inhabit ‘perhdps one of ‘the densest vegetation
cover in the whole world. The other factors of bioti¢c and abiotic interactions re-
maining corstant, the low generic and specific diversities indicate the high proba-
bility of extinction of the vegetational complex-of the region. (Willidms, 31964,
and Kendeigh. 1980) Therefore from ecological tonsiderations, having low floral
and faunal diversity the Sundarbans need special treatment of protection. Proper
note of this warning signal neced be taken to' avoid furture ecological disasters.

Generic diversity was computed Tor fishes of North Béngal and Sundarban
waters and shown in Table III. Similarly the generic diversity was also computed
for the laterite tracts of South Bengal following the same method of systematic -
sampling, (20 plots each of size 0.4 héctare selected at random from thé total:
number of plots) and the results are tabulated both for the tree vegetation and: !
for shrubs and herbs. (Tables TV and V). '

Table V Generic diversitics for-animals and piants of North Bengal, South
Bengal and Sundarbans, .

Generic Diversity

Tyvpe North  Bengal South Bengal ‘ Sundarbans
Tree vegetation 699,78 5 985 4001,
Shinbs, herbs, ctc, - 252.06 98 85 —
Monocotyledons 229.87 — — .
Gymnosperms” - 1583 . — —
Molluscs - : — —_ . 8742 -
Crustaceans — 194

Fish 16.8 - 160
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The data shown in Table IV indicates that the distribution of generic diver-
sity of fish fauna is more even for North Bengal in so far as the range «of distri-
bution of genus is limited upto 3 species at the most in case of North Bengal, while
_itis 7 in case of Suncarbans. 75.1 percent of fish fauna has the generic diversity
greater than 3.5 in North Bengal, while 69.2 percent of fish fauna are having their
- generic diversity greater than 3.5 Sundarbans., Generic and Specific diversity of
vegetation of North Bengal has been dealt by Chakrabarti, and Chaudhuri, (1976).

Sundarban mangroves show high caloric concentrations and significantly high
bio-mass productivity (Kendeigh 1980) with low generic and specific diversity
generally for both flora and fauna. Because of the locational advantages of the
mangroves of Sundarbans, the biotic interference is least in Sundarbans in compari-
son to other forest types of West Bengal. The balance of poor floral and faunal
diversity in Sundarbans mangroves is partially compensated by lesser biotic inter-
ference. '

‘The quantitative ecological exercise js likely to open up new dimensions into
unknown ecological properties of principal ecosystems of West Bengal. Further
follow-up and detailed ecological exercises would be of considerable importance.
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