
 

 
 
 
Dynam
tank, K
 
R.Purus
 
Received

The presen
chemical p
body. The z
the variatio
in this pape
 
Keyword
 
Introduc
Zooplank
important
organisms
currents, 
Their ec
limnology
temporal 
abundanc
nature of 
freshwate
herbivoro
carnivorou
themselve
transition 
(phytoplan
consumer
chain wou
Study Ar
Heggere 
body situ
of Sagara
North lati

Author’s
1Department 
College (Auto
E-mail: purus
2Department 
Kuvempu Un
E-mail: sayes
3Department 
Kuvempu Un
E-mail:  dvs.m

Environment 
(ISSN 0972-3

Copyright by 
All rights of r

mics of zoop
Kanale Sag

hothama 1

: 04.01.2011 

nt study reveals 
arameters of w
zooplankton co
on of physico-ch
er. The trend of

ds: Cladocera

ction 
ton is ecol
t heterogeno
s that can m
as they have

cology is c
y, oceanograp

and spatia
e and compo

f both physic
er resources
ous, feeding
us, feeding o
es fed upon b

between
nkton) and f

rs, herbivorou
uld collapse. 
rea 
tank (Kanale
ated at about

a town. It lies
tude and 74° 

s Address   
of Geology and E
onomous), Kuvem
shothan_r@rediffm

of Zoology, Sah
niversity, Shivamo
sh2009@gmail.com

of Chemistry, D
niversity, Shivamo
mahesh@gmail.co

Conservation Jou
3099)     Abstracte

ASEA 
reproduction in any

plankton d
gara Karn
1, H.A.Sayes

  

that the divers
water.  The pres
ommunities wer
hemical param
f monthly occur

an population

logically and
ous group o
move at the 

 weak power
closely relat
phy and me

al change i
osition reflect
cal and biolo
. Zooplankt
g on phy
on other zoo
by fish and a
n primary
fish. Withou
us and other

e) is a perenn
t 14 km away
s between 14
54' and 74° 59

Environmental Scie
mpu University, Sh
mail.com 
hyadri Science C
gga, Karnataka 
m 
D.V.S. College o
gga, Karnataka 

om 

urnal 12(1&2) 29-3
ed and Indexed 

y form reserved Environment

diversity i
nataka, Ind

swara2 and 

    

A
ity of zooplank
sence of differe
re recorded mo

meters of water i
rrence of zoopla

, Nutrient com

d economica
of tiny aqu
mercy of wa
r of locomoti
ted to fish

eteorology. A
in zooplank
ted the dynam

ogical factors
ton are eit
ytoplankton 
oplankton. Th
are thus the v
y product
ut these prim
r levels of fo

nial fresh wa
y towards No
°  12' to 14°
9' East 

ence, Sahyadri Sci
hivamogga, Karnat

College (Autonom

of Arts and Sci

34, 2011 

 t Conservation
29

 
 

in relation
dia 

Mahesh An

 

Abstract 
kton communitie
ent zooplankton
ore during the p
in relation to zo
ankton was fou

mposition, Ph

ally 
atic 
ater 
ion. 
hery 
Also 
kton 
mic 
s of 
ther 

or 
hey 

vital 
tion 

mary 
food 

ater 
orth 
17’ 

ience 
taka 

mous) 

ience 

longitud
water sp
water is
basin of
this tan
vegetati
water o
aquacul
 
Materi
Surface
of 30 d
for phy
collecte
capacity
tempera
dissolve
the spo
samples
estimati
remaini
standard

Micros
For the
plankto
the surf
days. O
1% lug
sample 

n Journal 

n to water 

nand Gouda

       

es in Heggere ta
n community in
post monsoon a
ooplankton pop
nd as cladocera

hysico-chemic

de. This is a 
pread area of
s main source
f the tank is K

nk is 1.30 sq.
ion i.e. Arec
of this tank 
lture practices

ials and Me
e water sampl
days from Jan
sico-chemica

ed in black 
y.  Factors
ature were 
ed oxygen (D
ot using W
s were bro
ion of othe
ing paramete
d methods (A

copic studies
e qualitative 

on, two liters 
face level wer

One liter of sa
gol solution. A

is subjected 

quality of

ar3   

              Acc

ank, Kanale va
ndicates the nu
and pre monsoo
pulation has be
ans>copepods>r

cal, Zooplank

medium siz
f the tank is 
e of water for 
Krishna. The 
 km and is c
ca and Acasi

is used for
s and domesti

ethod 
les were colle
nuary, 2004 to
al analysis.  W

colored ca
s like pH, 
recorded on

DO) the samp
Wrinkler’s rea
ought to th
er chemical 
ers were ana

APHA, 1998). 

s (Zooplankt
and quantit

of composite
re collected a
ample was fix
After sedime
to centrifuga

f Heggere 

epted: 28.03

aries with the ph
trient status of
on seasons. Ho
en discussed in
rotifers>protoz

kton diversity

ed tank. The
22.1 hectare.
the tank. The
catchment ar

covered by N
ia plantation
r agricultura
ic activities. 

ected at an in
o December, 

Water samples
arboys of 2 

air and 
n the spot. 
ples were fix
agents. Later

he laboratory
parameters. 

alyzed as pe
 

ton) 
tative analys
e water samp
at an interval 
xed with 20 

entation 100 
ation at 1500

 

.2011 

hysico-
f water 
wever, 

n detail 
zoans. 

e total 
 Rain 

e river 
rea of 

Natural 
. The 
l and 

nterval 
2004 

s were 
liter 

water 
 For 
ed on 
r the 
y for 

The 
er the 

sis of 
ples at 

of 30 
ml of 
ml of 
0 rpm 



 

for 20 m
The filter
bottles an
identificat
was done
Quantitati
using Sed
 
Results a
The resu
zooplankt
viz., Clad
are given
fluctuation
given in T
The study
effects o
understan
Each fac
ecosystem
the variou
rainfall, 
importanc
or indirec
Zooplank
food cha
secondary
water eco
rates, m
population
for both f
supplemen
In the pre
a domina
Temperatu
were the 
population
cladoceran
phosphate
population
availabilit
agricultur
abundant 
while pon
fewer cla
1981).  D
may serv
season. L
be due to
Another 
swarming

min for furthe
red plankton
nd preserved
tion of plankt
e by standar
ive estimatio

dgwick rafter 

and Discuss
ults of all t
ton encounte
docera, copep
n in Table-1
n of physic

Table-7. 
y of physico-c
on the aquat
nding the trop
ctor plays i
m of the wate
us constituent
agricultural 

ce. The chang
tly related to 
ton plays an 
in and also 

y productivity
osystem. This 
etabolism a
ns in short d
fry and adult 
ntary food in 

esent study Cl
ant compone
ure, pH, alka
factors found
n. Datta et al
n abundanc
e and salinity.
n during rai
ty of certain 
ral runoff. Cl

in water w
nds and lak
adoceran spe
Decay of thi
ve as food, 
ow densities 

o predation b
reason may 

g from litto

er microscop
 were collec

d using 10%
ton up to the

rd manual an
on of zooplan
counting cell

sion 
the four cat

ered during c
poda, rotifers
1 to 6. Whi
co-chemical 

chemical para
tic biota ar
phic state of
its role in 
erbody. The c
ts along with

runoff is 
ges in one fa
the other fact
important ro
contributes 

y and energy
is due to the

and capacity
duration. The
fish and hen
aqua cultures

ladocera inva
ent of freshw
linity, calcium
d to influence
l. (1986) hav
ce to lowe
. High densiti
iny seasons 

nutrients en
ladocerans ar
ith good litt

kes without v
ecies (Idris 
s vegetation 
thus maximu
during the o

by copepoda 
be the posi

ral areas to

Environment

ic investigati
cted in separ

% formalin. T
 level of spec
nd monograp
nkton was d
. 

tegories of 
course of stu
s and protoz
ile the seaso
parameters 

ameters and th
re important 
f a water bo

regulating 
concentration

h factors such
also of eq

actor are direc
tors. 
le in the aqu
significantly

y flow in fr
ir rapid turno

y to build 
ey serve as fo
ce is cultured
s. 

ariably constit
water (Table
m and phosph
e the cladoce
e considered 
er temperatu
ies of cladoce
may be due

ntering from 
re known to 
toral vegetati
vegetation h
and Fernan
during summ

um during t
ther season m
(Hessen, 200

itive photota
o pelagic z

Puru

t Conservation
30

ion. 
rate 
The 
cies 
phs. 
one 

the 
udy 
oan 

onal 
are 

heir 
in 

ody. 
the 

n of 
h as 
qual 
ctly 

atic 
y to 
resh 
over 

up 
food 
d as 

tute 
-1). 
hate 
eran 

the 
ure, 
eran 
e to 

the 
be 

ion, 
have 
ndo, 
mer 
that 
may 
03). 
ctic 
one 

(Kaires
are in 
investig
cladoce
month o
month o
 
Table-1
zooplan

 
Seasonw
during 
post mo
total of 
the stu
Diaphan
laticorni
Copepo
of the 
abundan
copepod
commo
zooplan
(William
stratific

M
on

th
s 

Janua

Febru

Marc

April

May 

June  

July 

Augu

Septe

Octob

Nove

Decem

ushothama et a

n Journal 

alo and Pent
conformity 

gation. If m
erans recorded
of July 2004 
of April 2004

: Monthly occ
nkton density i

wise, cladoce
pre monsoon
onsoon seaso

f six species w
udy i.e. Alon
nosoma sarsi,
is and Moina c

ods are aquati
crabs and lo
nce and dive
ds are small 
nly found 

nkton in fr
mson, 1991).
cation is ob

C
la

do
ce

ra
 

ary  321

uary 343

h 352

  361

342

 357

312

ust 324

ember 321

ber 317

ember   328

mber   325

al.

ttila, 1990). T
with the fin

monthly densi
d a minimum
and maximum

4 (Table-1).  

currence of di
in Heggere tan

erans were f
n with 349 O
on with 322 
were found du
na pulchella, 
 Macrothrix 

carinata (Table
ic crustaceans
obsters, in te
ersity of way 
crustaceans, 
as part of 

freshwater la
 In shallow w
bserved and

(o
rg

./l
) 

C
op

ep
od

a 

( o
rg

./l
) 

1 258 

3 265 

2 245 

1 267 

2 241 

7 236 

2 229 

4 245 

1 261 

7 241 

8 242 

5 251 

These observa
ndings of pr
ity is consid

m of 312 O/l i
m of 361 O/l 

fferent groups
nk, Kanale   

found to be 
O/l and low d

O/l (Table 
uring the cou

Daphnia car
goeldi, Macr

e-3). 
s, smaller rel

erms of their
of life. Cala

1-5 mm in le
the free l

akes and p
waters, no th
d distributio

R
ot

ife
rs

 

( o
rg

./l
) 

Pr
ot

oz
oa

ns

210 1

218 1

214 1

203 0

222 1

198 0

202 0

210 1

214 1

221 1

214 1

215 1

ations 
resent 
dered, 
in the 
in the 

s of 

more 
during 
2). A 

urse of 
rinata, 
rothrix 

atives 
r size, 
anoids 
ength, 
living 
ponds 

hermal 
on of 

Pr
ot

oz
oa

ns
 

( o
rg

./l
) 

10 

12 

13 

08 

12 

09 

08 

12 

15 

16 

12 

15 



 

zooplankt
aquatic m
in littora
copepods 
ponds an
(Arcifa, 1
these rep
Buenk, 1
species w
pre mons
 

 
Sl. No. 

1.  

2.  

3.  

4.  

 
Thus, it 
showing 
pollution 
their perio
in the mo
density o
(Table -1
monsoon 
monsoon 
eight sp
Heliodiapt
hyalinus, 
Neodiaptom
Tropocyclo

Table-3: O

S.No. 

1. 

2. 

3. 

4. 

5. 

6. 

ton is highly
macrophytes, 
al than pela

find shelter
nd can be 
1984).The pr
ports (Paters
996).During 

were found to 
soon season 

Table-2: 

 
Zooplankto

Cladocera 

Copepoda 

Rotifera 

Protozoans 

can be con
low nutrient 
except agricu

odicity, they r
onth of April 
of 229 O/l i
).Seasonally,
season i.e. 

season with 
ecies of c
tomus vidus, H

Mesocyclops 
mus stregilipe
ops prasinus (T

Occurrence of 

Organism

Alona pulch

Daphnia car

Diaphanosom

Macrothrix g

Macrothrix lat

Moina cari

y variable. W
copepods are

agic areas.La
r in tempor
found amon

resent study 
son, 1993; 
the present s
be in higher 
and low d

Seasonal vari

on Pr

ncluded that, 
composition

ulture runoff 
reached their 
and the minim
in the month
 they were m

254 O/l a
242 O/l (Tab

copepods we
Heliodiaptomus

leuckarti, 
es, Paracyclop
Table-4).  

f Cladocera in

ms 

hella 

rinata 

ma sarsi 

goeldi 

ticornis 

inata 

Dynamic

Environment

Well develop
e more abund
arge species 
ary and we
ng macrophy

witnessed w
Lauridsen 

study, copep
densities dur

densities dur

iation of zoopl

re Monsoon 

349 

254 

214 

11 

the waterbo
n and free fr
. With regard
peak of 267 

mum populat
h of Septem
more during 
and less dur
ble-2).A total
ere found 
s sp, Mesocycl
Naupliar la

ps fimbriatus

 Heggere tank

Heggere 

+ 

+ 

+ 

+ 

+ 

+ 

cs of zooplankt

t Conservation
31

ped 
dant 

of 
edy 
ytes 
with 
and 
oda 
ring 
ring 

monsoo
regarde
disappe
1984.).C
that Cy
abundan
be cons
and Vy
copepod
with f

lankton densit

January, 2

ody 
rom 
d to 
O/l 

tion 
mber 

pre 
ring 
l of 
i.e. 

lops 
arve, 

and 

k 

Rotifers
worldw
are imp
in all 
encount
brackish
Like the
in the 
turnove
detritus
depict w
use as f
     Tabl

Sl. No

1 

2 

3 

4 

5 

6 

7 

8 

ton diversity in

n Journal 

on season (Ta
ed as pollution
ear from po
Contrary to t
yclops sp. 
ntly nutrient 
sidered as eut
yas, 1992). H
ds were not 
frequent ab

ty in Heggere 

2004 – Decemb

Monsoon

328 

242 

206 

11 

s are the 
wide in prima
portant in fres
biotypes. Ab
tered in fres
h or marine w
e other zoopl
aquatic foo

er and high 
s. These organ
water quality 
fish feed. 
e-4: Occurren

o. O

Heliod

Helio

Mesocy

Mesocy

Na

Neodiap

Paracy

Tropoc

n relation to wa

able- 2). Cop
n sensitive zo

olluted water
this observati
are pollution
rich environm

trophication in
However, in 

found in hig
bsence of 

tank, Kanale 

ber, 2004 

smallest ani
arily freshwa
hwater ecosy
bout 95% o
sh waters, wh
waters and m
ankton, rotife

od chain. Th
metabolic ra

nisms serve a
and are exten

nce of Copepo

Organisms 

diaptomus vidus 

odiaptomus sp 

yclops hyalinus 

yclops leuckarti 

upliar larve 

ptomus stregilipe

clops fimbriatus

cyclops prasinus 

ater quality 

pepods specie
ooplankton as
r (Verma e
ion is the fin
n tolerant, 
ment and thu
ndicators (Ad
the present s
gh numbers 
Cyclops sp

(O/l) 

Post Monso

322 

248 

215 

13 

imals and 
ater habitats. 
ystem as they 
f the rotifer
hile 5% are 

most are free l
ers also form 
hey have a 
ates and fee
as bioindicato

nsively culture

da in Heggere

Hegge

+

- 

+

- 

+

es +

s - 

- 

es are 
s they 
t al., 

ndings 
found 

us can 
dholia 
study, 
along 

pecies.  

oon 

occur 
They 
occur 

rs are 
from 

iving. 
a link 
rapid 

ed on 
ors to 
ed for 

e tank 

ere  



 

Table-5

Sl. No. 
1. 
2. 
3. 
4. 

Table-6: O

S. No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Note: - All th

 

Sl. No. 

1. 
2. 

5: Occurrence

Orga
Brachionus c
Brachionus c
Brachionus f
Rotatoria nep

Occurrence of 

Table-7: Se

Parameters

Atmospheric

Water tempe

pH 

Electrical co

Total dissolv

Total solids 

Turbidity 

Dissolved ox

Biological o

Free carbon 

Chloride 

Calcium 

Magnesium 

Total hardne

Total alkalin

Total acidity

Phosphate 

Nitrate 

Sulphate 

Sodium 

Potassium 

he parameters are

Orga

Difflugia sp.
Vorticella sp

e of Rotifers in

nisms 
calyciflorus 
caudatus 
falcatus 

eptunia 
f Protozoan in 

easonal variat

 

c temperature 

erature 

onductivity 

ved solids  

xygen 

xygen demand

dioxide 

ess 

nity 

y 

e in mg/l except p

anisms 

. 
p. 

Environment

n Heggere tank

Heggere 
+ 
+ 
+ 
+ 

Heggere tank

tion in physico

Pre-m

d 

pH, Electrical con

Heggere 

+ 
+ 

Puru

t Conservation
32

k 

k 

 

o-chemical par

monsoon 

32.37 

29.12 

7.87 

87.00 

56.35 

115.12 

25.65 

6.14 

3.15 

11.00 

18.07 

4.62 

2.64 

20.81 

53.25 

4.37 

0.15 

0.14 

10.49 

3.8 

2.85 

nductivity (µmhos

Zo
op

la
nk

to
n

ushothama et a

n Journal 

rameters of H

Monsoon

2

2

7

4

3

7

2

5

3

1

1

3

0

1

2

6

0

0

5

3

3

s/cm) and temper

Dynam

0
50

100
150
200
250
300
350
400

Pre Monso

Zo
op

la
nk

to
n 

or
ga

ni
sm

/L

al.

Heggere tank, K

8.37 

7.12 

7.12 

9.25 

1.52 

75.4 

6.97 

5.13 

3.46 

0.45 

3.82 

3.84 

0.93 

5.66 

26.5 

6.25 

.085 

0.19 

5.22 

3.95 

3.22 

rature °C.

ics of Zooplankto

oon Monsoon

Seasons

Kanale

Post-monsoo

30.87

28.37

7.25 

36.25

23.17

49.10

23.25

11.20

5.94 

9.9 

12.05

3.57 

1.74 

16 

24.5 

7.5 

0.05 

0.16 

7.79 

2.47 

1.95 

on in seasons

Post Monsoon

 

on 

Cladocera

Copepoda

Rotifera

Protozoans



 

Where, h
monsoon 
during all
pattern w
and Gosw
studies. P
temperatu
rotifers po
temperatu
availabilit
observatio
researcher
The temp
oxygen 
diversity 
study, lo
monsoon 
of nutrien
calycifloru
and Rotato
period (Ta
macrophy
planktivor
(Junk, 197
water bod
rotifer 
observatio
Protozoan
the prese
Difflugia s
the study
species w

0

20

40

60

80

100

120

140

M
g/

L 
(e

xc
ep

t p
H

, T
ur

, E
c,

 T
em

p

high densities
season. H

l the months.
were reported 
wami (1997)
Previous obs
ure and availa
opulation.  W
ure ranges fr
ty of nutrient 
ons are in
rs.  
erature, turbid
were impo
and density 

ow rotifers d
season this m

nts. A total of
us, Brachionus 
oria neptunia w
able-5). A nu

ytes to p
rous fish as 
77). Thus in g

dies rich in m
fauna (Nar
ons are notice
n showed min
ent study. A
sp. and Vortice
y period in th
were fluctuate

s were detec
owever, rot
. Similar resu
by Pandey e

) during thei
servation sho
ability of nutri

Whereas, in the
from 24 ºC 

is also very l
n agreement

dity, transpar
ortant factor

of rotifers. 
density was 
may be due to
f four species
caudatus, Bra

were found d
umber of stud
provide pro

well as foo
general, it wa
acrophyte gro
rayana, 19
ed in the prese
nimum popula

A total of tw
ella sp.  were r
he waterbody
ed seasonally

Seaso

1

Dynamic

Environment

cted from po
tifers persist
ults of bimod
et  al ., (199
ir limnologic

ows that low
ients favour t
e present stud
to 30 ºC a

less. Hence, o
t with abo

rency, dissolv
rs controlli
In the prese
found duri

o unavailabili
s i.e. Brachion
achionus falcat
during the stu
dies have show
otection fro
od on decayi
as observed th
owth are rich 
94). Simil
ent study.  
ation density 

wo species i
recorded duri
y. Zooplankt

y and no sing

onal varion of phy

cs of zooplank

t Conservation
33

ost 
ted 
dal 
94) 
cal 

wer 
the 
dy, 
and 
our 
ove 

ved 
ng 
ent 
ng 
ity 
nus 
tus 

udy 
wn 
om 
ng 
hat 
in 

ar, 

in 
i.e. 
ng 

ton 
gle 

species
period
 
Concl
The p
parame
that th
The zo
postmo
takes p
which 
anthro
 
Refer
APHA,

and

Adholia
cop
Bh

Arcifa, 
res
Du
Th

Datta, N
som
Cla
Ben

Goswam
in 
Ph

ysico-chemical fa

2

seasons

kton diversity in

n Journal 

s showed do
d.  

lusion 
present inve
eters and zoo

he tank water
ooplankton c
onsoon and 
place in the 

automaticall
pogenic and s

rences 
1998. Standard

d waste water. 1

a, U.N. and  V
pepods and limn

hopal. J. Environ

M.S., 1984. 
servoirs in south
umont, H.J. and T
e Hague, 137-14

N.C., A. Chaudh
me physico chem
adocerans in a b
ngal, India. Env

mi, S.C., 1997. 
three different 

.D. Thesis, Gauh

ctors of w ater qu

n relation to w

ominant thro

estigation of
oplankton po
rbody contain
communities 

premonsoon
waterbody d
ly increases 
some climatic

d methods for the
8th edition, Was

Vyas, A., 1992.
nocheminstry of 
n. Biol., 13: 281-

Zooplankton 
hern Brazil. In, 
Tuldisi, J.G. (Ed
45. 

huri and Choudh
mical parameter
brackish water i

viron. Ecol., 4: 2

Studies on the p
types of wetla

hati University, A

uality

3

water quality 

oughout the 

f physio-che
opulation ind
ns lower nutr
were more d

n, as no di
during that se

nutrients thr
c process. 

e examination of
shington, U.S.A.

. Correlation b
Mansarovar Res
-290. 

composition o
Tropical zoopl

ds) W. Junk Publ

hari, S., 1986. Ef
rs on the abunda
impoundment o

244-247. 

productivity ind
ands of Assam, 
Assam, India. 

study 

emical 
dicates 
rients. 
during 
lution 

easons 
rough 

f water 
 

etween 
servoir, 

of ten 
lankton 
lishers. 

ffect of 
ance of 
f West 

dicators 
India. 

AT

WT

pH

EC

TDS

TS

TUR

DO

BOD

CO2

Cl

Ca

Mg

TH

T.alk

T.aci

Po4

NO3

SO4

Na

K



 

Hessen, D.
mass 
Zoopla
1296. 

Idris, B.A.
Malays
and rem
256. 

Junk, W., 
vegetat
Thailan

Kairesalo, 
waterfl
longisp
Limno

Narayana, J
referen
Thesis,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

O., 2003. Phyt
and elemental 

ankton nutrition

H. and C.H. 
sia and Singapor
marks on some 

1977. The inv
tion of Bung 
nd. Hydrobiolog

T. and Penttila
low on the spati
pina Leydig (Cl
l., 24 : 682-687 

J., 1994. A stud
nce to Zoopla
, Bangalore Univ

toplankton cont
ratio in lakes

. Limnol. Oceo

Fernando, 198
re with new rec
species, Hydrob

vertebrate fauna
Borapet, a res

gia, 53: 229-238

a, S., 1990. Ef
ial distribution o
ladocera). Verh

dy on river Cau
ankton and ma
versity, Karanata

Environment

tribution to sest
s: Implication 
onogr., 48 : 128

81. Cladocera 
cords, redescripti
biologia, 77 : 23

a of the floati
servoir in cent
. 

ffect of light a
of littoral Bosm

h. Intenat. Vere

uvery with spec
acrophytes. Ph
aka. 

Puru

t Conservation
34

ton 
for 
89-

of 
ion 
33-

ing 
tral 

and 
mina 
ein. 

cial 
h.D, 

Pandey,
Zo
che
En

Paterson
litt
173

Verma, 
R.C
Eas

William
Cla
Inv
Aca

 

 
 
 
 

 

 
 
 
 
 
 
 
 
 

ushothama et al

n Journal 

, B.N., A.K. Jh
oplanktonic com
emical factors 

nviron. Ecol., 12

n, M., 1993. The
oral zone of a 
3-183. 

S.R., P. Sharm
C. Dalela, 198
stern Kalinandi. 

mson, C.E., 19
assification of
vertebrates. Tho
ademic Press, S

l.

ha, P.K.L. Das a
mmunity in relat

of Kosi Sw
2: 563-567. 

e distribution of 
freshwater lake

a, A. Tyagi, S. 
4. Pollution an
Limnologica, 1

991. Copepoda.
of North Am
orp, J.H. and 
an Diego, 787-8

and K. Pandey,
tion to certain p

wamp, Purnia, 

microcrustacean
e. Hydrobiologia

Rani, A.K. Gup
nd saprobic sta
5: 69-133 

.  In: Ecolog
merican Fres

Covich, A.P. 
822. 

, 1994. 
physico 

Bihar. 

n in the 
a, 263: 

pta and 
atus of 

gy and 
shwater 

(Eds.) 


