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ABSTRACT

A survey on malacofauna in the river Teesta from March 2014 to February 2016 was done by using caste net of
mesh size 0.5 mm. A total of 9 species belonging to 7 families were reported. All thesespecies are under Least
Concern (LC) category. One invasive species Physellaacuta also reported from the river Teesta. Of the 9 species,
7 are edible molluscs. Diversity indices and PCA were done by PAST software. Number of taxa, dominance
index, Shannon diversity index, evenness index and Margalef’s richness index were ranged from3-7, 0.123-0.50,
0.868-2.149, 0.5659-0.9531 and 0.8049-2.25respectively. Shannon diversity index and evenness index were
maximum during monsoon and minimum during winter season.
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INTRODUCTION

The Molluscs are cosmopolitan in distribution living in
sea water, freshwater and terrestrial environment. Mol-
luscs are ranked second after arthropods in number of
species in the Animal Kingdom. Freshwater molluscs
are found in ponds, beels, ditches, streams, rivers etc.
They play vital role as environmental bioindicators
(Oehlmann et al.,2003). Fresh water molluscs are an
important source of food for birds, fish and mammals
including human beings besides having medicinal an-
dornament value (Wood and Wells 1995; Sonowal,
2021). People in certain areas of North Bengal used
freshwater molluscs as food (Sarkar et al., 2021). Karna
and Shrestha (2006) found that Lamellidens sp,
Bellamya bengalensis and Pila globosa are rich in pro-
tein sources. The Molluscs are important water purifier
because they are scavengers of algae and aquatic plants
and help in processing decaying organic matter of the
plants (Gosling,2003; Dillon, 2006). Boss (1973) re-
ported eighty thousand to one lakh thirty-five thousands
of molluscs species from the world.

But no such study on malacofauna diversity
was done in the North Bengal, West Bengal,
India. Therefore, a study on the malacofauna of the riv-
er Teesta in North Bengal, West Bengal, India was tak-
en up with. The main objectives of the present study
were- 1) Prepare a check list and conservation status of
molluscs species in the river Teesta and ii) Determine
the diversity indices of the molluscs in the river Teesta.

MATERIAL AND METHODS

Three sampling sites of the river Teesta were selected
for study. Site 1 (latitude-26°44°55.4”°N and longitude -
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88°35°37.0"’E) is situated at Gajoldoba, site 2 is situated
at Jalpaiguri city (latitude-26°55°69.83”’N and longitude
- 88°76°13.0”’E).) and site 3 is at Haldi Bari (latitude-
26"23°01.2°N and longitude - 88°50°38.0"’E) (Figure
1). Duration of study was two years from March 2014 to
February 2016.Sampling was done at monthly interval.

The molluscs were collected by cast net with
mesh size 0.5 mm and cover an area of 10 m’. Netting
was done ten times during each sampling and cover an
area of 100 m’. The collected molluscs were first
washed with water and then preserved in 70% ethanol.
The molluscs were also collected by hand from the riv-
er. Fresh water molluscs were also collected from local
river side fish market. The identification of freshwater
molluscs were done by (Subba,1989; Dey,2007; Rama-
krishna and Dey, 2007). The number of specimens rec-
orded each month for two years was added, and then the
diversity indices were calculated. Biodiversity indices
like Shannon diversity index, Margalef’s species rich-
ness index, dominance index, evenness index and PCA
were calculated by PAST 3.0 software (Hammer et al.,
2001).

RESULT AND DISCUSSION

A total of 911 individuals of malacofauna were reported
during the whole study period. A total of 9 species of
molluscs belonging to7 families were reported during
the study. Among them Gastropoda (7 species) was
dominant than Bivalvia (2 species) (Table 1). Freshwa-
ter is inhabited by two groups of molluscs namely Gas-
tropoda and Bivalvia and dominance of the former class
(Lydeard, 2004) and corroborates the present findings.
Budha (2010) reported more than 180 freshwater mol-
luscs from the eastern Himalaya.
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Figure 1. Photograph of sampling sites (Google map, 2022)

Sonowal et al. (2001) recorded 45 freshwater molluscs
from the upper Brahmaputra Basin, Assam. Mir and
Bakhtiyar (2022) reported 12 species of malacofauna
from the Aripal stream of Kashmir Himalaya, India.

Roy and Gupta (2010) recorded 16 molluscs
from the river Barak and its Tributaries. So, all the au-
thors reported more malacofauna diversity in compari-
son to the present study. One invasive species namely
Physella acuta was reported at all sites. Mir and Bakh-
tiyar (2022) also reported this exotic species Physella
acuta from the Aripal stream of Kashmir Himalaya,
India. Filopaludina bengalensis was the most dominant
species and Physella acuta species was less reported.
Lamellidens marginalis, Lamellidens corrianus, Pila
globosa, Filopaludina bengalensis, Idiopoma dissimilis
and Brotia costula are the most important edible mol-
luscs (Sarkar et al., 2021). Chanda (2017) reported 8
edible molluscs from undivided Paschim Medinipur
District of West Bengal. According to IUCN category
(2001) all species are under Least Concern category
(LC), except Physella acuta which is exotic species
(Table 1). Kohler et al. (2012) advocated that 49.76% of
malacofauna in the Indo-Burma region are categorised
as Least Concern (LC) species. Presence of exotic spe-
cies Physella acuta is very great concern in respect to
biodiversity of the river Teesta.

The number of taxa ranged from 3 to 9 during
the survey. The highest and lowest dominance indices
were 0.121 and 0.50 respectively. The maximum Shan-
non diversity index was 2.149 and the lowest was 0.867.
The evenness index ranged from 0.5659 to 0.9531. The
highest and the lowest Margalef richness indices were
2.25 and 0.805 respectively. The lowest Dominance
index was found in monsoon season and the highest in
winter season at all sites (Table 2). Mir and Bakhtiyar
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(2022) found lowest Dominance index in monsoon sea-
son and highest in winter season. Maximum Shannon
diversity index and Evenness index were recorded in
monsoon season at both sites. Lowest Margalef richness
index was recorded in monsoon season at both sites.
Mir and Bakhtiyar (2022) found maximum Shannon
diversity index and Evenness index in monsoon season.
In winter season most of the molluscs remain in
dormant state. High temperature in monsoon accelerates
the decomposition of plant organic matter and thus in-
creases the nutrients content in the river bottom. This
provides suitable nutrients for the molluscs (Malhotra et
al.,1996 and Bath et al. 1999).

Number of taxa showed positive and significant
correlation with number of individuals (r=0.481,
P<0.01), Shannon diversity index (r=0.900, P<0.01),
evenness index (r=0.353, P<0.05), and Margalef species
richness index (r=0.471, P<0.01) but inversely correlat-
ed with the dominance index (r=-0.803, P<0.01). Num-
ber of individuals showed positive and significant cor-
relation with number of taxa (r=0.481, P<0.01), Shan-
non diversity index (r=0.418, P<0.01) and Margalef
species richness index (r=0.324, P<0.05) but inversely
correlated with the dominance index (r=-0.342,
P<0.05). Dominance index showed positive and signifi-
cant correlation with the number of taxa (r=-0.803,
P<0.05), number of individuals index (r=-0.342,
P<0.05), Shannon diversity index (r=-0.964, P<0.05),
evenness index (r=-0.7522, P<0.05) and Margalef spe-
cies richness index (r=-0.560, P<0.05). Shannon diver-
sity index had positively correlated with the number of
taxa (r=0.900, P<0.01), number of individuals index
(r=0.415, P<0.01) and Margalef species richness index
(r=0.525, P<0.01) but inversely related with the Domi-
nance index (r=0.965, P<0.01). Margalef species

AJCB Vol. 11 No. 2, pp. 240-246, 2022



Malacofauna from the river Teesta

910T A1enIqo 0} $10T YIIBA

0 z I 0 0 I 9 8 0 b S 0 €S
z S z 0 8 Il €l 6 0 0 0 0 s  Xd(so81 ‘pnewredeiq)
DINOD vjjasdyg oepIsAyd
0 0 0 0 8 Tl I q\ L S ¢ TS
0 z S 0 8 <l LI 91 T L 8 s S n
S 14 € 0 11 ST 91 ST 01 0 L T TS OT(8LBITIAAN) oepIqIOUR[ g
%NMQNU§ENQN %:Nﬁﬁk\ﬂb .
S b ¢ o TSI 9l S1 01 0 S z IS
6 8 ol 8 8 6t ST 91 9 S £ ¢S
‘onbsourje
o ol T w__st__1t___o0T s &1 0T L_cs s%@mmmf c%awmw sepiIyeAyoed
0 z [ ¢ w st 1t 0T Sl €l bl 7 1S .
6 L 92 T 9T st b b T 9 b £ ¢S
D71 (7881 “oreweT)
L 8 < vt € v s¥ T L€ €€ 3 T TS ysummSusy mupnpdopiy opo
zl € W vl se 1w ob <zt 1z sl 6T sT_1S oepurdiary  -donse
0 b z 0 T 11 ¢ S b b z s " SO
£ 0 £ S 6 11 ol 6 S z 0 v TS DT (PLLL HRlRPAN)
S11u1SSIp putodopy
¢ 0 ¢ S 6 Il 0l 6 S z 0 € 1S
9 I z R S S S 4| I L b z S €S
vy T 0 T Sl 81 Ll I 8 € ol TS qosummg) %o%cwm@%w seprre(ndury
b z 0 T vl 81 LI SI 8 ¢ L booIS
¢ z 0 AN BN B i 0 S ¢ T €S
DT (8L8T “TIIA_N)
0 0 0 0 I vl St I 0 0 L s T SISU20DPD] SnpnpLD oepiqiour[q
S 0 I AN | B B I 0 b L S 1S
z 9 ¢ 0 11 I Pl S 9 9 S ¢S
B 0 z R L1 S1 11 L B B z TS DT (ve81 8T
SNUDILLOD %QN@.NNNNEG‘N
0 z z € vl L1 Sl 1 9 z z 0 IS sepony eIAAIg
z 5 S 0 L 91 vyl 6 0 z € S ¢S
D71 (6181 “oreweT)
1 z 0 z 8 11 al 8 5 0 b € TS ypmBuu suopyouny
1 z B 0 8 11 0l 8 S 0 5 z IS
@94 NV DA, 100 [ oo DAV AINF ANAF AV MV HOWVIN smues pue soraadg Ja— ssep

"JOATY 1S90, 9y} Suole $93IS 0M] Je 9] ()7 AIeniqo, 0} {](7 YoIeJ\ Wolf
‘so10ads 1[oBO I0J SIBOA 0M]} JO YIUOW OWes 9y} 10J S[ENPIAIPUI PIPPE JO Joquinu pue ‘A[rwe} ‘sse[o Suipnjoul ‘eunejooe[ew Jo ISI| Yoy °I dqeL

AJCB Vol. 11 No. 2, pp. 240-246, 2022

242



Sarkar

L19°1 LT1 (4! 9st’1 Yaré 69'l  6¥08°0 6811 19°1 (43! €€9°1 691°1 vIL'C 691°C 850°C €S
8¢l YA 0r'1 981 S6S'1 8¢¢’1 SLEL 1v9'1 6561 6961 129°1 el €00°1 8S¢'1 LILT ¢S JoreseN
6vE'l SLT1 161 Ly'1 98’1 423! 10S°1 9¢9°'1 69¢°1 8S'1 9¢€9°'1 1191 98¢°1 8791 LYL'1 IS
SL90 9680 €88°0 S8¢€8°0 CIEB0 I¥6S°0  LEO6LO  £€8S8°0 IL8°0 ILP80 6TSL'0 L6E80 1£56°0 S0E60  98¢6'0 €S
€€89°0  VLL8'O 86£9°0 VL8O 96580 TIP9'0 65950 $S880 €VL8O L6880 6LFP80 8SSL'0  1€6S0 8THLO  91L90 TS m\m%wﬁummm
¥9L°0 L8680 8590 908'0 18560  €10L0 LIL'O  ¥LLS'O #1060 9060 6L060 SHL80 98YL'0 $689°0  CTI€9°0 IS
LO8'T ¥0'C L0'T 919'1 4104 6SS'T  9L98°0 LT6'1 650°C 1€0°C €16°l L19°1 6v1'C YA 910°C €S
6691 990°'C €€9'1 1181 91 Lyl (44! 9L0°C £€90°C 80°C (4304 999°'1 L80'1 6v9°'1 189°1 S H uouueys
181 60°C 6LL'T 9LS°1 6vL'1 1651 6St'1 990°C £60°C 660°C 101°C P61 9691 80L'1 619'1 IS
L1T0 s10 8¢1'0  LETTO  LTST'0O ¥8LTO S0 69910 9¢1°0 LST0 P81°0  69CT0 60CI'0 SLTI'O 10 €S
Y970 €Lv1'0  €0LT0 8081'0 CTITTO 8SHE0 LOEY'O  STKI'O 18710 124N0) 8S1'0  €S¥T0 6€V°0  16€T0  €E¥TO TS @ edueurwoq
88670 €6¢£1'0 LOELTO ¥¥bT0 CC8L'0  TTLTO L8OEO 9SPI'0  S8EI'0  SLELO 9¢1'0  8791'0  SE€E€TO  TIYTO  LYLTO IS
34! ws 981 I¢ ¢¢ €9 4 011 34! LS Pel L 144 1)4 0¢ €S
S[enIAIpul
8¢C1 €09 €8¢ Y4 €C [4% 8¢ Iel 691 P91 6¢1 L8 125 €8 65 zS J0 1qUInN
66 88¢ 9C 0¢ Sl 9T 8¢C €€l P91 8S1 €€l LL 144 0L 99 IS
8 6 6 9 6 8 € 8 6 6 6 9 6 6 8 €S
8 6 8 L 9 9 9 6 6 6 6 L S L 8 4 S exe],
8 6 6 9 9 L 9 6 6 6 6 8 L 8 8 IS
Tojur M\ 'SUON ‘wng ‘gd4d ‘NVI 0dd "AON ‘100  "LddS DNV AT1Nr ANNS AVIN AdV Um<m
uoseag 9107 AIeniqag 01 107 YoIeN

'9107 ATe11qo,] 03 10T YOIB]A WOIJ SOYIS
0M) JB BJSO9], JOALI 9} UT ‘s9109ds [oeo 10J SIB0A 0Mm) JO YIUOW SWes oy} J0J S[ENPIAIPUI JO JoqUInNU 9y} SUIppe Io)je BUNejooe[el JO SAOIPUI ANSIOAIP PUB BXB], T d[qeL

AJCB Vol. 11 No. 2, pp. 240-246, 2022

243



Malacofauna from the river Teesta

Table 3. Pearson’s correlation coefficient matrices between different biodiversity indices of three sampling sites

(N=36, d.f=34)
Taxa Number of indv. Domn. Shanon. Evenness Margalef
Taxa 1
Number of ind. 0.481" 1
Domn. -0.803" -0.342" 1
Shanon. 0.900" 0.415" -0.965" 1
Evenness 0.353" 0.180 -0.752° 0.703" 1
Margalef 0.471" 0.324" -0.560" 0.525" 0.313 1

* Correlation is significant at the 0.01level (2-tailed); **Correlation is significant at the 0.05 level (2-tailed)

richness index showed positive and significant correla-
tion with the number of taxa (r=0.471, P<0.01), number
of individuals (r=-0.324, P<0.05) and Shannon diversity
index (r=0.525, P<0.01) but inversely related with Dom-
inance index (r=-0.560, P<0.01) (Table 3).

Two principal components (PC1 and PC2) repre-
sent the whole variable and other principal components
are negligible. PCl and PC2 expressed 96.839 and
2.1197 percentage of total variance respectively. Eigen
value of PC1 and PC2 are 2.37671 and 0.0520239 re-
spectively. PC 1 is highly influenced by the number of
taxa (0.97255) and PC 2 by the Margalef species rich-
ness index (0.93591) (Table 4). Among the variable the
number of taxa and the Margalef species richness index
are the most influential and influenced the other diversi-
ty indices of the malacofauna (Figure 2). Margalef spe-
cies richness index, evenness index and Shannon

Table 4. Loading values along with the Eigen value
and % of variance.

PC1 PC2
Taxa 0.97255 -0.17413
Dominance -0.051013 -0.10686
Shanon div. 0.18854 0.2328
Evenness 0.030126 0.16777
Margalef 0.12282 0.93591
Eigenvalue 2.37671 0.0520239
% variance 96.839 2.1197
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Figure 2. PCA biplots of diversity indices.

diversity index are negatively related with the domi-
nance index (Figure 2). Evenness index and Shannon
diversity index are very closely related with each other
(Figure 2).

CONCLUSION

This study is a pioneer work on the diversity and status
of freshwater molluscs in the river Teesta. This river is
originated from the Eastern biodiversity hotspot and
this area rich in endemic malacofauna. Moderate num-
bers of molluscs are recorded from the river Teesta. Out
of 9 freshwater molluscs, 7 have high food value. One
invasive species Physeela acuta was reported from the
all three sampling sites of the river Teesta.
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