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A study was carried out in two ponds- Managed fish farm pond (P1) and Unmanaged village pond (P2) in Arang district 
of Chhattisgarh on qualitative plankton diversity from January to April 2013. A total of seven classes of phytoplankton 

and three classes of zooplankton were recorded which contained 21 phytoplankton and 19 zooplankton species from both P1 and P2. Out of 
which 11 species of phytoplankton and 9 species of zooplankton were common at both the pond. P1 alone had 15 species of phytoplankton and 
16 species of zooplankton. P2 had 17 species of phytoplankton and 13 species of zooplankton. P1 was richer in zooplankton and P2 was richer in 
phytoplankton. An inverse relationship was observed between phytoplankton and zooplankton abundance.

ABSTRACT

KEYWORDS : Phytoplankton, Zooplankton, Plankton diversity, Managed pond, Unmanaged pond, Rural area.

Introduction
Ponds are relatively shallow bodies of standing water and are generally 
rich in biodiversity (Williams et al., 2004). The plankton community is 
comprised of the primary producers or phytoplankton and the second-
ary producers or zooplankton (Battish, 1992). Phytoplankton is the ma-
jor primary producers in many aquatic systems and is important food 
source for other organisms (Gupta & Dey, 2012). Phytoplanktons not 
only serve as food for aquatic animal, but also play an important role 
in maintaining the biological balance and quality of water (Benarjee 
& Narasimha, 2013). Zooplankton constitutes important food item of 
many fishes. The larva of carps feed mostly on zooplankton (Jhingran, 
1985). Zooplankton also plays an important role in the food chain, as 
they are second in trophic level as primary consumers and also con-
tributes to the next trophic level (Aarti et al., 2013). The pH, dissolved 
oxygen, alkalinity, hardness, turbidity and the dissolved nutrients are 
important for the plankton production (Banerjea, 1967).

Materials and Methods
The study was conducted during January 2013 to April 2013 on two 
ponds viz. - A managed fish farm pond (P1) and an unmanaged vil-
lage pond (P2) in Arang district of Chhattisgarh. Pond-1 (21°12’03.95”N 
81°58’39.65”E) was rectangular in shape with an area of 10000 m2 and 
was stocked with IMCs for the purpose of composite fish culture prac-
tice. Pond-2 (21°11’57.67”N 81°58’49.34”E) was near-circular in outline 
with an area of 16750 m2 and was being used by villagers for multiple 
purposes. Plankton samples were collected once in every month be-
tween 8:00-10:00 am from 10 randomly selected points of the pond 
at a depth of 20 cm below the surface (Hossain et al., 2007). Plankton 
samples for this study were collected with plankton net made of bolt-
ing silk cloth no.25 with mesh size: 0.03-0.04mm (APHA, 1995). Phy-
toplankton samples were preserved in 0.3% Lugol’s iodine, while zoo-
plankton samples were preserved in 4% buffered formalin solution and 
then transported to laboratory for plankton analysis (Lackey, 1938). The 
identification of plankton species was done with the aid of plankton 
identification key and monographs by Needham and Needham (1962), 
Tonapi (1980), Battish (1992) and Bellinger (1992).

Area of study (From Google Earth)

Results
Five classes of phytoplankton (Cyanophyceae, Bacillariophyceae, Zyg-
nemophyceae, Chlorophyceae and Zygnematophyceae) were recorded 
from P1 and six classes (Cyanophyceae, Bacillariophyceae, Zygnemoph-
yceae, Chlorophyceae, Coleochaetophyceae and Xanthophyceae) were 
recorded from P2. Fifteen species of phytoplankton (Nostoc sp., Euno-
tia sp., Navicula sp., Frustulia sp., Rhopalodia sp., Synedra sp., Fragi-
laria sp., Nitszhia sp., Desmidium sp., Cosmarium sp., Eudorina sp., 
Scenedesmus sp., Pediastrum sp., Oscillatoria sp. and Spirogyra sp.) 
were found in P1 and seventeen species (Microcystis sp., Nostoc sp., 
Eunotia sp., Navicula sp., Amphipleura sp., Frustulia sp., Stauroneis 
sp., Synedra sp., Fragilaria sp., Desmidium sp., Cosmarium sp., Closte-
rium sp., Eudorina sp., Scenedesmus sp., Pediastrum sp., Oscillatoria 
sp., Tribonema sp. and Coleochaete sp.) were found in P2 (Table 1 
here). 

Three classes (Crustacea, Branchiopoda and Rotifera) of zooplankton 
were observed at both P1 and P2. Sixteen species of zooplankton (Cy-
clops sp., Mesocyclops sp., Microcyclops sp., Paracyclops sp., Macro-
cyclops sp., Bosmina sp., Polyphemus sp., Pleuroxus sp., Ceriodaphnia 
sp., Daphnia sp., Monostyla sp., Lepadella sp., Trichotria sp., Bran-
chionus sp., Anuraeopsis sp. and Keratella sp.) were recorded from P1 
and thirteen species (Cyclops sp., Mesocyclops sp., Acanthocyclops 
sp., Microcyclops sp., Polyphemus sp., Alona sp., Pleuroxus sp., Ceri-
odaphnia sp., Daphnia sp., Macrothrix sp., Monostyla sp., Trichotria 
sp., Branchionus sp. and Anuraeopsis sp.) were recorded from P2 (Ta-
ble 2 and 3 here).

Table 1: Phytoplankton diversity and distribution of 
Managed fish culture pond (P1) and Unmanaged village 
pond (P2) at Arang district of Chhattisgarh during Janu-
ary to April 2013.

Class Species Distribution

Cyanophyceae Microcystis sp. P2 only

Nostoc sp. P1 and P2

Bacillariophyceae Eunotia sp. P1 and P2

Navicula sp. P1 and P2

Amphipleura sp. P2 only

Frustulia sp. P1 and P2

Stauroneis sp. P2 only

Rhopalodia sp. P1 only

Synedra sp. P1 and P2

Fragilaria sp. P1 and P2
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Nitszhia sp. P1 only

Zygnemophyceae Desmidium sp. P1 and P2

Cosmarium sp. P1 and P2

Closterium sp. P2 only

Cholorophyceae Eudorina sp. P1 only

Scenedesmus sp. P1 and P2

Pediastrum sp. P1 and P2

Oscillatoria sp. P1 and P2

Zygnematophyceae Spirogyra sp. P1 only

Xanthophyceae Tribonema sp. P2 only

Coleochaetophyceae Coleochaete sp. P2 only

Table 2: Zooplankton diversity and distribution of Man-
aged fish culture pond (P1) and Unmanaged village pond 
(P2) at Arang district of Chhattisgarh during January to 
April 2013.

Class Species Distribution

Crustacea Cyclops sp. P1 and P2

Mesocyclops sp. P1 and P2

Acanthocyclops sp. P2 only

Microcyclops sp. P1 and P2

Paracyclops sp. P1 only

Macrocyclops sp. P1 only

Branchiopoda Bosmina sp. P1 only

Polyphemus sp. P1 and P2

Alona sp. P2 only

Pleuroxus sp. P1 only

Ceriodaphnia sp. P1 and P2

Daphnia sp. P1 and P2

Macrothrix sp. P2 only

Rotifera Monostyla sp. P1 and P2

Lepadella sp. P1 only

Trichotria sp. P1 and P2

Branchionus sp. P1 and P2

Anuraeopsis sp. P1 and P2

Keratella sp. P1 only

Table 3: Plankton status of P1 and P2.

Pond No. of Classes found No. of Species observed
Phytoplankton Zooplankton Phytoplankton Zooplankton

P1 5 3 15 16
P2 6 3 17 13

Discussion
For any scientific utilization of water resources plankton study is of pri-
mary interest (Jhingran, 1985). Phytoplankton forms the vital source of 
energy as primary producers and serves as a direct source of food to the 
other aquatic plants and animals (Battish, 1992). Total twenty-one phy-
toplankton species were encountered in both the ponds. Among them 
eleven species were found to be common at both the ponds. Fifteen 
species were recorded from P1 and seventeen species were recorded 
from P2. Spirogyra sp., Nitszhia sp., Eudorina sp. and Rhopalodia sp. 
were the species that were recorded only from P1. Microcystis sp. Am-
phipleura sp., Stauroneis sp., Closterium sp., Tribonema sp. and Cole-
ochaete sp. were the species that were recorded only from P2 (Table 
1). They are generally found in organic polluted waters (Palmer 1969, 
Kumar et al., 2012). P2 was found to be richer in phytoplankton and 
showing eutrophic condition.

Zooplankton are one of the most important biotic components influ-
encing all the functional aspects of an aquatic ecosystem, such as food 
chains, food webs, energy flow and cycling of matter (Battish, 1992). To-
tal nineteen zooplanktons had been found from P1 and P2. Nine species 
were common at both the ponds. Sixteen species were recorded from 
P1 and thirteen species were recorded from P2. Keratella sp., Pleuroxus 
sp., Lepadella sp., Paracyclops sp., Macrocyclops sp. and Bosmina sp. 
were the species that were only recorded from P1. Acanthocyclops sp., 
Alona sp. and Macrothrix sp. were the species that were only recorded 
from P2 (Table 2). P1 was found to be richer in zooplankton.

Conclusion
An inverse relationship was observed between phytoplankton and 
zooplankton abundance. The managed fish culture pond which was 
periodically limed, manured and fertilised showed greater planktonic 
diversity, with zooplankton being the dominant group. Whereas the 
unmanaged village pond showed a less diverse and eutrophic condi-
tion, with phytoplankton being the dominant group. It implies that a 
large amount of ecological niches are remaining void and unutilised 
in village ponds. Whereas all the available ecological niches are being 
effectively utilised by the stocked fishes and periodically replenished 
by fertilisation in the managed fish culture pond. Therefore selective 
stocking with appropriate species at low densities and extensive fish 
culture practices in the village ponds has ample scope. Adoption and 
transformation of such village ponds by scientific management practic-
es into semi-intensive fish culture ponds may prove to be an ecological-
ly efficient, financially feasible and socially viable venture.
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