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ABSTRACT

Plankton diversity plays an essential role in aquatic wetlands. Phytoplankton and zooplankton
communities were assessed in three permanent water bodies: Petli (S1), Deva (S2) and Heranj (S3)
of the Anand and Kheda districts. Sampling was done from December 2020 to March 2021.
Collection of plankton and identification of planktons was done using various published plankton
manuals. A total of 32 phytoplankton have been recorded during the study period, from which 36 %
belong to class Chlorophyta, 32 % belong to class Bacillariophyta, 16 % belong to Cyanophyta, 10
% belong to Charophyte, 3 % belong to Dinophyta, and 3 % belong to Euglenophyta. In addition, a
total of 27 zooplankton species have been found, from which 46 % belong to Maxillopoda, 23 %
belong to Monogononta, 19 % belong to Branchiopoda, 8 % belong to Eurotatoria, and 4 % belong
to Hexanauplia. S1 has the maximum number of phytoplankton (24), followed by S3 with 18 and
S2 with 15 species. Zooplankton were at the maximum in S1 (19), followed by S2 with 16, and S3
with 11 species. Results of the present study indicate that the studied wetlands have rich plankton
diversity.

Keywords: biodiversity, phytoplankton, zooplankton, freshwater ponds

INTRODUCTION

Wetlands play an important role in both
terrestrial and aquatic ecosystems. The
freshwater ecosystem includes ponds, lakes,
puddles, pools, and swamps, as temporary or
permanent water bodies. The structural
ecosystem is classified into two types of
abiotic and biotic components [1]. Abiotic

components include pH, light, temperature,
oxygen levels, etc., and biotic components
include plants, animals, and decomposers [2].

The primary water source controls various
environmental factors and associated plants as
well as animal life [3]. The community uses
water for multiple reasons: aquaculture,
washing utensils, agriculture, and livestock.
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Ponds are small water bodies smaller than the
lake containing both untreated sewage and
organic waste of nearby towns or villages.
Ponds also protect various indigenous species
by giving shelter, food, water, and breeding
place for birds, dragonflies, frogs, birds, and
crocodiles [4]. The stagnant water body
provides a suitable habitat for aquatic plants
and animals. Many invertebrates are dependent
on these dead and decaying organisms, which
eventually become a part of the food chain [5].
In India majority of ponds are used for fish
farming.

Planktons play a significant role in the wetland
ecosystem and are a potential indicator of
changing water quality. They are susceptible
to ecological conditions and react promptly to
adjust to the environment [6]. Phytoplankton, a
primary producer of the ecosystem, is a major
food source for zooplankton. Zooplankton
species are the initial prey for most fish larvae
and other plankton-eating fishes [7].

For the last many years, wetlands have been
under pressure due to overgrowth of
macrophytes, pesticides from agricultural
runoff, domestic waste, sewage sludge,
defecation around ponds, bathing for domestic
animals, washing clothes, and utensils, etc [8].
The present study was performed to find
various phytoplankton and zooplankton in
three perennial sites of Anand and Kheda
district, i.e., Petli (S1), Deva (S2), and Heranj
(S3). Samples were taken from December
2020 to March 2021.

MATERIALS AND METHODS

Gujarat is located on the west coast of the
Indian peninsula and has vast plains, rivers,
ponds, hilly regions, and the gulf. Three
villages, Petli (S1) (22.598647°, 72.757152°),
Deva (S2) (22.620332°, 72.734993°) and
Heranj (S3) (22.660040°, 72.696840°), which
belong to the two districts of central Gujarat -
Anand and Kheda, were included in this study
(Figure 1). All three wetlands are rain-fed, and
receive water through canals. Water is

primarily used for irrigation, domestic usage,
and rearing and stocking of Indian major carp.
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Figure 1. Studied area

Standard operating protocols are given in [9].
Surface water sampling was done at three
different places, and 50 litres of water was
filtered through plankton net with 20 pm mesh
size. The filtered sample was fixed
immediately in 4 % freshly prepared
formaldehyde. Samples were brought to the
laboratory and observed under the microscope
to identify different phytoplankton and
zooplankton (Figure 2). A checklist of
phytoplankton and zooplankton was made.
Identification was made with the help of the
following online tools: an image-based key to
the zooplankton of North America [10],
AlgaeBase [11], and Keweenaw Algae [12].
Sampling was done between 8:00 a.m. and
1:00 p.m. from December 2020 to March
2021. Every month, each site was visited two
times at an interval of 15 days. Maps of the
studied area were prepared with the help of
Quantum GIS Software, pictures of planktons
were captured using LABOMED STC - HL
light microscope. Graphs were made with the
help of free software Excel and RStudio’s.

Figure 2. Sample collection
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RESULTS AND DISCUSSION

Phytoplankton

A total of 32 phytoplankton

recorded in all the studied sites of Deva, Petli
and Heranj during the studied period, from
which 36 % belong to class Chlorophyta, 32 %

belong to class Bacillarioph

to Cyanophyta, 10 % belong to Charophyte, 3
% belong to Dinophyta, and 3 % belong to

Euglenophyta (Figure 3).

phytoplankton species are shown in Figure 4.

~

-
B

_ Closterium parvulum

species have been

yta, 16 % belong

The identified

Phytoplankton

m Chlorophyta ~ m Bacillariophyta
= Cyanophyta m Charophyta
® Dinophyta Euglenophyta

Figure 3. Percentages of individual

B
s R
.."!“

w1 A

_ Tetraedron minimum

o

Ulothrix sp.

5

Pandorina

3 Merismopedia glauca

5

et
SRETERNY ;w:/L})'
RV A DA
S DR el
S

Oscillatoria sp.

-
.
o\ .
Nitzschia sp.
i . .

RV P
O e

phytoplankton species

[0

. Scenedesmus dimorphus

*

~ Coenochloris sp.

-

Figure 4. Identified phytoplankton species



N. Rajendrakumar Talati et al: Phytoplankton and ..., Holistic Approach Environ. 13(2023) 3, pp. 106 - 112

Zooplankton

A total of 27 zooplankton species were found,
from which 46 % belong to class Maxillopoda,
23 % belong to Monogononta, 19 % belong to
Branchiopoda, 8 % belong to Eurotatoria, and
4 % belong to Hexanauplia (Figure 5). Based
on the identification it was found that
Maxillopoda and Monogononta were the
maximal during the studied period. A checklist
of identified zooplankton species is shown in
Table 1. The identified zooplankton are shown
in Figure 6.

Zooplankton

= Maxillopoda = Monogononta
Branchiopoda m Eurotatoria
= Hexanauplia

Figure 5. Percentages of individual
zooplankton species

Table 1. Checklist of the identified zooplankton and phytoplankton at the studied sites

S1 | S2 | S3 S1|S2|S3

Maxillopoda Chlorophyta
Cyclops scutifer + + + |Coelastrum sp. + + +
Diacyclops thomasi + + - |Crucigenia sp. + - +
Acanthocyclops robustus + + - |Coenochloris sp. + - -
Aglaodiaptomus leptopus + - - |Tetraedron minimum + - -
Microcyclops varicans + - - |Botryococcus sp. + - +
Heterocope septentrionalis + - - |Chlorella sp. + + +
Mesocyclops edax - + - |Crucigenia quadrata + - +
Diacyclops bicuspidatus odessanus - + - |Scenedesmus dimorphus + - +
Epischura nordenskioldi - + - |Tetraedron sp. + + +
Ergasilus sp. - + + |Ulothrix sp. - + -
Eucyclops agilis - + - |Chlamydomonas sp. - - +
Leptodiaptomus coloradensis + + + |Pandorina + + +
Monogononta Bacillariophyta
Brachionus calyciflorus + - + |Gyrosigma sp. + - -
Brachionus plicatilis + - + |Thalassiosira pseudonana + - -
Polyarthra dolichoptera + - - |Synedra sp. + + -
Keratella valga + - - |Cyclotella sp. + - -
Trichocerca rattus + - - |Navicula sp. + + +
Kertella testudo - + - |Pleurosigma sp. + + +
Branchionus variabilis + | + | + |Nitzschiasp. + + |+
Notholca labis + + + |Amphipleura sp. - + -
Branchiopoda Melosira sp. - + -
Ceriodaphnia reticulata + + + |Epithemia sp. - - +
Moina Macrocopa + - - |Cynophyta
Daphina magna + - + |Merismopedia glauca + - -
Moina sp. + - - |Coelosphaerium sp. + - +
Ceriodaphnia Dana - + | + |Chroococcus sp. + -
Eurotatoria Oscillatoria - + +
Proalides tentaculatus - + - |Oscillatoria limnetica - + +
Hexanauplia Charophyta
Copepod nauplii + + + |Spirogyra porticalis + + +
Total 19 | 16 | 11 |Closterium parvulum + +

Spirogyra sp. - + -

Dinoflagellata

Ceratium sp. + - -

Euglenozoa

Euglena sp. + - -

Total 24 | 15| 18

109



N. Rajendrakumar Talati et al: Phytoplankton and ..., Holistic Approach Environ. 13(2023) 3, pp. 106 - 112

Aglaodiaptdmus.!eptop

'

_ Daphinamagna "

Figure 6. The identified zooplankton species

According to Table 1, the maximum number
of zooplankton was identified in S1 (19),
followed by S2 (16), and S3 (11).
Phytoplankton diversity was also found at all
locations. S1 has the most species documented
(24), followed by S3 with 18 and S2 with 15.
All three sites have a total of 6 common
zooplankton species. There are 8 unique
species in S1 and 6 distinct species in S2. Two
common species are found in S1 and S2, 2

common species are found in S2 and S3, and 3
common species are found in S3 and S1
(Figure 7). Seven phytoplankton species were
found to be common to all three sites. S1 had 9
separate species, S2 had 4 distinct species, and
S3 had 2 distinct species. S1 and S2 have one
common species, S2 and S3 have 2 common
species, and S1 and S3 have 6 common
species (Figure 8).
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Venn diagram
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Figure 7. Venn diagram of zooplankton species occurrence at all sites
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Figure 8. Venn diagram of phytoplankton species occurrence at all sites

As a result, the data show a wide range of
phytoplankton and zooplankton in the rural
ponds of Anand and Kheda. The water quality
and climatic conditions in the area may play a
key role on the region's variety. This shows
that the ponds' ecosystem is in good shape.
Roy et al. [13] conducted similar research in
rural ponds in Raipur, Chhattisgarh. Their
results were strikingly similar to previous
findings.

CONCLUSION

In the aquatic ecosystem, phytoplankton and
zooplankton are the most critical organisms.
They are the primary and important step of the
food chain; that is why it is crucial to
understand them. Zooplanktons are greatly
dependent on phytoplankton for survival and
are key linkers for food web formation.
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The current study in some selected sites helps
us generate basic data on the diversity of
phytoplankton and zooplankton, which helps
us learn more about the health and biodiversity
of the aquatic ecosystem. A total of 32
phytoplankton and 27 species of zooplankton
were recorded. S1 has the highest number of
zooplankton (19), followed by S2 (16) and S3
(11). Phytoplankton diversity was also found
at all locations. S1 has the most species
documented (23), followed by S3 with 17 and
S2 with 14. Moreover, the presence and
absence of specific genera or plankton
populations can also be related to the agro-
climatic conditions in a particular area.
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