
Int J Adv Life Sci Res. Volume 4(2) 05- 13
https://doi.org/10.31632/ijalsr.2021.v04i02.002

5

International Journal of Advancement in Life Sciences Research

Online ISSN: 2581-4877

journal homepage http://ijalsr.org

Original Article

Study on Zooplankton Diversity in A Fresh Water Pond (Raja
Bandh) of Jamtara, Jharkhand, India

Seema Singh1, Veena Kumari1, Monalisa1, Basant Kumar Gupta1 and Mohommad Arif2

1 Deoghar College, Deoghar under Sido Kanhu Murmu University, Jharkhand 814112, India.
2 Defence Institute of Bio-Energy Research (DIBER), HQ, Haldwani, Uttarakhand- 263139, India.

*Correspondence E-mail : seemasinghania96@gmail.com

Abstract

Zooplankton are cosmopolitan in nature and one of the most important ecological parameter in water
quality assessment because they help in disposal of sewage and act as natural purifiers of water.
Present study was carried out for a period of one-year from July 2018 to June 2019. The present
study deals with Zooplankton diversity throughout the year in raja Bandh Pond of Jamtara, Jharkhand.
The diversity of various types of zooplankton was studied and the result revealed that the zooplankton
was represented by various genera viz., rotifera, cladocera, copepoda and ostracoda. Present study
revealed 14 different species of zooplanktons belonging to 4 different classes namely 5 rotifers, 4
cladocerans, 3 copepods and 2 ostracod was observed. Rotifers were the dominant group of
Zooplankton recorded with respect to diversity and population density status. Rotifers and Copepoda
were the most dominant during summer than followed by Cladocerans and ostracodes. Present study
revealed that the annual percentage composition comprises of 38 % rotifer, 26 % copepod, 20 %,
cladocera and 16 % ostracoda respectively.  Certain species viz, Brachionus sp, Daphnia sp, Cyclops
sp, Cypris sp were recorded throughout the year.

Keywords: Zooplankton; Raja Bandh; Rotifera; Cladocera; Copepoda;Ostracod.

Introduction

Zooplankton are a diverse group of
heterotrophic organisms that consume
phytoplankton, regenerate nutrients via their
metabolism, and transfer energy to higher
trophic levels (Steinberg and Robert, 2009).
Zooplankton are central components of
aquatic food webs and contribute suggestively
to aquatic productivity in freshwater
ecosystems. Zooplankton is microscopic
organisms which do not have the ability of
locomotion but move at the compassion of the
water movements and wind. They occupy
transitional position in the food web.
Zooplankton mediate the transfer of energy

from lower to higher tropic level thus
zooplankton represent an important link in
aquatic food chain and contribute significantly
to secondary production in fresh water
ecosystem (Sharma, 1998). It plays an
important role in recycling nutrients as well as
cycling energy within their respective
environment. These are the main sources of
natural food for fish which is directly related to
their survival and growth and are base of food
chains and food webs in all aquatic ecosystem
(Miah et.al., 2013). They are the essential food
item for fish larvae culture (Alam et.al., 1987).
Zooplankton is a decent indicator of variations
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in water quality because it is strongly affected
by environmental conditions. It responds
quickly to changes in physical and chemical
conditions as well as environmental
conditions. Zooplankton communities respond
to a wide variety of disturbances including
nutrient loading, acidification and sediment
input etc. The distribution and diversity of
zooplanktons in aquatic ecosystems depend
mainly on the physicochemical parameters of
water (Saba and Sadhu, 2015). It is a well-
suited tool for understanding water pollution
status (Contreras et al., 2009). Rotifers,
Cladocerans, copepods and ostracods
constitute the major groups of zooplankton
(Kar and Kar, 2016).

Methodical studies on the Indian zooplankton
began more than a century ago (Edmondson,
1959; Battish, 1992). Extensive regional
surveys on faunal variability and diversity of
zooplankton in freshwater environment are still
deficient. Some workers has been done study
on zooplankton diversity from different parts of
India (Sharma, 1998; Khan, 2003; Kar, 2007;
Sharma and Sharma, 2008).  Some reports
from Kashmir (Khan 1987), Bihar (Rai and
Datta, 1988), West Bengal (Khan, 2002 and
2003; Ganesan and Khan, 2008), Assam
(Sharma and Sharma, 2008; Kar and
Barbhuiya, 2004) and Manipur (Sharma, 2009)
are also available (Kar and Kar, 2016).

Present work was done to assess the diversity
of zooplankton of Raja bandh pond of Jamtara
district, Jharkhand. Present study was carried
out keeping in view of above information and
scarcity of literature from Jharkhand. Though
few works on Zooplankton diversity was
reported from Chaibasa, West Singhbhum
(Sinha and Singh, 2016) and Bokaro (Saba
and Sadhu, 2016) of Jharkhand but much
more study is required from freshwater bodies
of different parts of Jharkhand to establish a
well-documented knowledge in area of
zooplankton diversity from Jharkhand. Thus

the present study was an attempt for reporting
Zooplankton diversity of Raja Bandh Pond
from Jamtara District of Jharkhand.

Materials and Methods

Raja bandh pond of new town is located at
Jamtara district, Jharkhand. It lies between
23°95 N and 86°8˝E. The artificial pond
selected for the present study is small, open
and shallow fresh water pond. The entire area
is overwhelmingly rural with only small sacks
of urbanization. The district is located at the
lower altitude of Chhotanagpur plateau.

Zooplankton sampling was conducted for a
period of one year from July 2018 to June
2019. Zooplankton were sampled weekly from
the site following the standard methods of
Battish (1992). Then the sample were filtered
and placed in Tarson (100 ml) container and
fixed immediately in Lugol’s solution and
stored in cool and dark place. For studying the
diversity of Zooplankton sample were taken in
a Sedgwick-Rafter counting chamber and
observed under a light microscope under
prerequisite magnification (10 X initially than
followed by 40 X) and the specimens were
identified following standard literature of
Battish (1992); Edmondson (1959); Michael
and Sharma (1998); Sharma (1998); Sharma
and Sharma (2008).

Results

Present study revealed 14 genera of
Zooplankton from the fresh water pond
belonging to the four groups namely Rotifera,
Cladocera, Copepoda and Ostracoda (Table
1). Among all four group maximum abundance
of rotifers (38%) were observed (Table 2). Five
species of rotifers, four species of
cladocerans, three species of copepods and
two species of ostracods were observed. The
population density order observed as
rotifers>copepods>cladocerans>ostracods
(Figure 1).
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Table 1: Abundance of Zooplankton species of Raja Bandh, New Town, Jamtara from July 2018
to June 2019

ZOO
PLANKTON

JUL
2018

AUG
2018

SEP
2018

OCT
2018

NOV
2018

DEC
2018

JAN
2019

FEB
2019

MAR
2019

APR
2019

MAY
2019

JUN
2019

ROTIFERA
1.
Brachionus
sp.

3 4 4 8 7 8 5 6 9 9 8 7

2.
Conochilus
sp.

- - - - - - - 3 4 3 6 2

3. Polyarthra
sp.

2 2 3 4 6 4 2 - - 2 3 2

4. Filinia sp. 2 1 2 3 2 3 1 2 2 2 3 2
5. Plationus
sp.

- - - - 1 1 1 2 4 4 3 -

CLADOCERA
1. Daphnia
sp.

3 3 3 4 4 1 1 2 1 5 6 7

2. Alonella
sp.

2 1 3 - - - - - 4 3 3 2

3.Diaphanos
oma sp.

2 2 2 1 1 - - 3 2 1 2 1

4. Moina sp. - - - 1 1 1 1 1 2 4 3 2
COPEPODA
1. Cyclops
sp.

1 1 4 2 2 2 1 5 5 7 9 8

2. Nauplius
sp.

2 1 2 4 1 1 1 7 7 8 8 4

3.Heliodiapt
omus sp.

- - - - 1 1 2 1 5 5 6 -

OSTRACODA
1.Cypris sp 3 3 3 4 4 2 2 2 6 6 8 5
2.
Cyprinotus
sp.

- - 3 2 2 1 1 1 4 5 5 -

Table 2: Monthly distribution of available Zooplankton density

Months ROTIFERA CLADOCERA COPEPODA OSTRACODA Total
JUL 2018 7 7 3 3 20
AUG 2018 7 6 2 3 18
SEP 2018 9 8 6 6 29
OCT 2018 15 6 6 6 33
NOV 2018 16 5 4 6 31
DEC 2018 16 2 4 3 25
JAN 2019 9 2 4 3 18
FEB 2019 13 5 13 3 34
MAR 2019 19 9 17 10 55
APR 2019 20 13 20 11 64
MAY 2019 23 14 23 13 73
JUN 2019 13 12 12 5 42
Total 167 89 114 72 442
Percentage 37.70=38 20.32 25.79=26 16.29
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Rotifera

In the present study, the rotifers had a higher
diversity in the summer months but a
decreases in winters and rainy seasons.
Among five species of rotifers, Brachionus sp,
Plationus sp and Filinia sp. were observed
throughout the year but abundance of
Conochilus sp start to decreas during rainy
season and even not observed in end of
monsoon and winter. The abundance of
Polyarthra sp decreased during winter and
rainy season but almost found throughout the
year except February and March (Table 1).

The rotifera group Brachionus sp is an
indicator of organic pollution was present
throughout the year. Consequently the rotifers
are globally documented as pollution indicator
organisms in the aquatic environment. During
the present study, Rotifera group was reported
to be dominant among all other Zooplankton
groups. In tropical freshwater wetlands,
dominance of rotifera group is a common
characteristic, similar was reported from the
studies of Mwebaza-Nadwula, 2005. The
present investigation revealed that the
population density of Rotifera group reported
from the study site vary in different seasons.

Figure 2: Study of Tree health with respect to altitude and distance from the settlement
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Cladocera

Four species of cladocerans namely Daphnia
sp, Alonella Sp, Diaphanosoma sp, and Moina
sp were observed. Among all four species of
cladocerans Daphnia sp were observed
throughout the year. The occurance of
Diaphanosoma sp found all the year except
December and January during winter. The
abundance of Alonella sp. were decreased
during rainy days and not observed in winter
while Moina sp population decreased in winter
and not observed in rainy days. The data
(Table 1) showed the diversity of cladocerans
during different months of the year.

Copepoda

In the present study, the diversity of copepod
during different months of the year was
recorded (table 1). Three species of copepods
namely Cyclops sp, Nauplius sp and
Heliodiaptomus sp were observed. Among
three species of copepods abundance of

Cyclops and Nauplius were observed
throughout the year but Heliodiaptomus sp
population not observed during rainy season.

The maximum diversity of copepods was
observed from February to June and dropped
in winter from November to January (Table 1)
and few specis not found during monsoon.
Thus, copepod’s positive correlation with
temperature indicated their better development
during warm period.

Ostracoda

Two species of ostracoda viz. cypris sp and
cyprinotus sp were observed during this study.
Present study revealed the occurance of
cypris sp throughout the year but cyprinotus
was decreased in winter and not observed in
rainy days. The population of ostracods was
maximum in summer i.e. from march to June
and decreased during winter from December
to February.

Figure 3 Monthly variation of cladocera throughout the year

Figure 4: Monthly variation of copepods throughout the year
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Figure 5: Monthly variation of ostracoda throughout the year
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sewage  and  natural purifiers  of  water.
Zooplankton  diversity  is  one  of  the  most
important  ecological  parameter  in  water
quality assessment. Many workers has been
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few reports available from Jharkhand.
Hutchinson (1967) reported that the rotifera
group Brachionus sp is an indicator of organic
pollution and it is very common in temperate
and tropical waters that showed the alkaline
nature of water. Wilhm  and Dorris (1968)
reported that the rise in diversity of
zooplankton were signal of the healthier
environmental state while less diversity
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likely due to sewage environmental pressure.
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quickly to environmental changes than other
planktonic species. The rotifers were dominant
in municipal and industrial discharges while
copepods and cladocerans were less
abundant. Choubey (1997) observed the high
density of copepod during October because

the water temperature and availability of food
to organisms which actually affected the
copepod population during summer. Pullie and
Khan (2003) reported that cladocerans mostly
observed during winter season may be due to
favourable temperature and availability of
food, nanoplankton, suspended detritus. The
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in diversity and density of cladocerans. Bohra
and Kumar (2004) however documented that
the wetlands of Jharkhand, cladocerans were
abundant from March to June and were either
absent or present in very negligible numbers
during the rest of months. Winkler (2002)
reported the rise in atmospheric temperature
caused enhancement in the evaporation rate
and the positive correlation of copepods with
temperature indicated their better development
in warm periods after winter. Kamble and
Meshram (2005) documented rotifers globally
as pollution indicator organisms in the aquatic
environment. Pandey et al, (2009) reported
that decline in the number of cladocerans
during rainy months may be due to race
between cladocerans and other groups of
zooplankton however the cladoceran richness
was also reported higher in summer and
minimum in winter. Das and Kar (2013)
conducted their study to aim the zooplankton
diversity including physico-chemical
parameters. The study was carried out in
Ramnagar annua (N 24049´57.3˝, E
92045´23.7˝) which is an oxbow-lake from
September 2012 to August 2013 during
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different seasons. The physico-chemical
parameters indicate the prevalence of good
quality of water in the wetland.  A total of 26
species of zooplankton were found from the
study area. The species richness of the group
rotifera (44.18%) was highest. A total of 12
species belonging to 7 genera and 6 families
were found during the period of investigation.
These were followed by cladocerans, which
were represented by 6 families comprising 9
species and 9 genera. There were 4 species
of copepoda belonging to 2 families and 2
genera. The lowest diversity was exhibited by
ostracods being represented by only species
belonging to a single family. Majumder et al.,
(2014) reported that the Rotifers play an
important role (as bio-indicator) to know the
water quality of studied perennial water
bodies.  Saba and Sadhu (2015) reported
zooplankton diversity of Garga Reservoir of
Bokaro District Jharkhand. They reported the
monthly variations and biodiversity indices of
zooplanktons. They   revealed 11 different
species of zooplanktons belonging to 4
different classes namely 3 rotifers, 4
cladocerans, 3 copepods and 1 ostracod.
Among rotifers, Brachionus falacatus is
abundant. Ceriodaphnia cornuta is
predominant among cladocerans. Among
copepods, numerical superiority was found in
case of Nauplius. Ostracoda was represented
by only one genus i.e. Stenocypris. Manjare,
(2015) studied zooplankton, of a particular
water bodies such as Tamdalage, Laxmiwadi,
Vadgaon tanks of Kolhapur district,
Maharashtra. The water of the tank is used for
domestic, Agriculture and fishery activities.
The qualitative and quantitative study of
zooplankton is carried out. Four major groups
such as Rotifera, Cladocera, Copepoda and
Ostracoda were identified. Among these group
27 species from 3 orders and 2 families were
identified and recorded from Tamdalge,
Laxmiwadi and Vadgaon tanks. Among
Copepoda 10 species belonging to order
Eucopepoda were identified and recorded.
These are Mesocyclops hyalinus, Paracyclops
strigilipes, Neodiaptomus fimbriatus,
Rhinedioptomus indicus, Diaptomus copepod,
Calanoid copepods Eucyclopoid species,
Cyclopoid copepod, whereas Cladocerans are
represented by Monia macrocopa, M.

rectirostrix, M. brachiatatris, Daphnia pulex,
Euryalona oriantalis, Diaphanosoma sarsi, D.
excisum, Macrothrix laticornis. The
Ostracodas are represented by Spirocypris,
Hyocypris gibba, Hemicypris fossulate,
Stenocypris from the plankton samples of
these tanks.The Rotifera species like
Brachionus angularis, B. cadatus, B. falcatus,
B. calyciflorus, B. vulgaris were observed as
common forms throughout the investigation
period while B. rubens and Keratella tropica
were recorded infrequently in the plankton
samples of these tanks. Monthly variations in
percent composition of zooplankton at
Tamdalge, Laxmiwadi and Vadgaon tanks are
recorded.      Singh and Singh, (2016) reported
presence of 29 zooplankton species on the
basis of one year data of jubilee pond,
Chaibasa, West Singhbhum, Jharkhand. They
reported that during winter Cladocerans were
the most dominant group followed by
Copepoda. On the other hand, rotifers and
Cladocerans were the most dominant during
summer. Certain species e.g. Brachionus
calyciflorus, Brachionus falcatus, Monostyla
quadridentatus, Trichotria sp., Cyclops sp.,
Cypris sp., and Daphnia carinata were
recorded throughout the year. Das and Kar,
(2016) again studied the diversity of various
types of zooplankton and the result revealed
that the zooplankton was represented by
various genera viz., cladocera, rotifera,
copepoda and ostracoda. The numbers of
varieties of group rotifera have been reported
maximum but the percentage amount of
cladocera group followed by rotifera in
general. The annual percentage composition
of various representative groups revealed
38.84% cladocera, 37.13% rotifera, 23.56%
copepoda and 0.46% ostracoda. The detailed
aspect of seasonal variation, percentage
composition and diversity of zooplankton is
discussed herein. Kar and Kar, (2016)
reported that zooplankton are cosmopolitan in
nature and they are found to inhabit all
freshwater tropical wetlands. They studied
monthly changes of diversity and density of
zooplankton in Sat beel of Cachar, Assam.
The work was carried out for a period of one
year from September 2014 to August 2015.
The population status of Zooplankton at Sat
beel consisted of 40 genera, categorized into
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three major groups, viz, Rotifera > Cladocera
> Copepoda. The Zooplankton sample
consisted of 53% Rotifera, 25% Cladocera and
22% Copepoda respectively. Rotifera were the
dominant group of Zooplankton recorded with
respect to diversity and population density
status.

Kaur et al., (2018) studied zooplankton
diversity in the polluted water stretch of
Buddha Nullah, Ludhiana. They identified two
phyla such as Rotifer and Crustacean. Among
rotifer 3 species and among crustacea 4
species of cladocera and 4 species of
copepod were identified. The dominant
zooplankton were present throughout the year.
The seasonal zooplankton diversity showed
that the pollution indicator Brachionus sp. of
rotifera were found at polluted water spots i.e.
Jamalpur, Sunder Nagar and Walipur
(downstream) during summer months and
crustaceans (both copepods and cladocerans)
recorded in both summer and winter seasons
at non-polluted spots i.e. Machhiwara and
Buddhewal (upstream). The pollution indicator
species of rotifers at downstream spots
describes the higher levels of organic pollution
and eutrophication of Buddha Nullah. The
pollution of Buddha Nullah emphasizes the
fact that water is unfit for consumption and
domestic use. The effect of water on human
and domestic animals would also be harmful
to health. Kaur et al., (2018) also reported that
the temperature was most important factor that
affects the copepods density and diversity.
Their production increased with increase in
temperature. This may be due to the fact that
the higher temperature increased the
biochemical & biological activities and
increased the production of microorganisms.

Conclusion

Zooplankton diversity in water of raja band
showed that mainly four group’s viz., Rotifera,
cladocera, copepoda and ostracoda. Among
rotifers, Brachionus sp, Plationus sp, Filinia,
Conochilus sp and Polyarthra sp were
recorded. Among cladocerans Daphnia sp,
Alonella Sp, Diaphanosoma sp, and Moina sp
and in copepods Cyclops sp, Nauplius sp and
Heliodiaptomus sp and were found. Only two
species of ostracoda were observed namely
cypris sp and cyprinotus sp. The objective of
this investigation was to know the zooplankton
diversity in a fresh water pond (raja bandh) of
jamtara, jharkhand and to develop our
knowledge about the fact that the biodiversity
of a fresh water pond is endowed with a great
harbor of different fauna, especially the
zooplankton as they are playing a vital role in
the stability and integrity of aquatic ecosystem.
This study revealed diversity of zooplankton in
one pond so for develop much stronger
information advance study is needed for any
scientific utilization. Also a depth information
and knowledge is needed to analyze its
community and dynamics.
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