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ABSTRACT

Study was conducted at the Kot Dam (27R 39’2'’N latitude and 75R 25’10'’E longitude) in the Jhunjhunu
district of Rajasthan to assess seasonal variations in species richness and diversity of phytoplankton from
April 2021 to March 2023. A total of 28 phytoplankton species belonging to five families were observed at
sampling stations I, II, and III of the Kot Dam. Out of these maximum numbers of species belongs to
Chlorophyceae family (13) followed by Bacillariophyceae (7), Cyanophyceae (6) and lowest number of
species were observed from families Xanthophyceae and Dinophyceae (single species from each). Simpson
diversity index ranged between 0.9431 to 0.9558 for sampling station I, 0.9272 to 0.9559 for sampling station
II, and 0.9477 to 0.9548 for sampling station III of Kot Dam. Seasonal variation in the Simpson diversity
index was observed at all three sampling stations. Shannon diversity index values ranged from 2.996 to
3.201 for sampling station I, 2.828 to 3.21 for sampling station II, and 3.068 to 3.204 for sampling station III.
Increased sunlight and warmer temperatures promote the growth of phytoplankton and decrease mixing
in the water column, allowing nutrients to accumulate in the surface layer. In monsoon season, phytoplankton
species are often reduced because of the dilution of water bodies, and high turbidity and excessive nutrient
loads inhibit the growth of certain phytoplankton. Freshwater influx from rainfall and runoff disrupts
water salinity and temperature, impacting phytoplankton communities, high turbidity caused by increased
suspended solids, and reduced light penetration responsible for the decline rate of photosynthesis; therefore,
the number of phytoplankton also declines.

Key words: Phytoplankton, Kot dam, Seasonal variation, Chlorophyceae, Bacillariophyceae, Cyanophyceae, Photosynthesis,
Turbidity.

Introduction

Plankton are a diverse group of microscopic living
plants and animals that float, drift freely, or swim
feebly in the water column, independent of the
shore and bottom (Sommer, 1994). They are located
at the bottom of the food chain (autotrophs), leading
to commercially important fisheries. They are also
biological indicators of excellent water quality
(Keller et al., 2008). Phytoplankton is the major pro-

ducers in wetland environments, fixing energy and
transferring it to higher trophic levels (Wetzel, 1983;
Jhakar, 2013). Phytoplankton’s, which comprise ap-
proximately 90% of oxygen production, are of ut-
most significance among all species on Earth.

Additionally, it plays a role in interconnected
food chains, the process of transferring nutrients,
and first generation of organic matter in freshwater
lake ecosystems (Attayde and Hansson, 1999;
Jhakar, 2013).These organisms can thrive in a wide
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range of habitats and obtain nutrients from water or
sediments while utilizing sunlight to produce oxy-
gen. Major significance of phytoplankton in aquatic
ecosystems arises from their biotic origin as micro-
scopic aquatic algae that possess chlorophyll pig-
ments and thrive through photosynthesis (Reynolds,
2006). Phytoplankton plays a crucial role as the main
producers in aquatic ecosystems, controlling the
transfer of energy and biomass to maintain ecosys-
tem balance (Cantonati et al., 2006). Availability of
nutrients, volume of water, and morphology of the
bottom substrate in tropical wetlands all influence
the community structure, dominance and seasonal
fluctuations of phytoplankton (Gopal and Zutshi,
1998; Delariva and Agostinho, 2005). Phytoplankton
communities in various water bodies, such as lakes,
reservoirs, rivers, and ponds, exhibit variations in
cell organization, species composition, and degree of
diversity (Padisak et al., 2006; Xiao et al., 2011;
Bolgovics et al., 2017). Sensitivity and alterations in
species composition frequently serve as indicators of
significant environmental changes in ecosystems
(Devassy and Goes, 1988; Chishty and Choudhary,
2022a). An investigation into the ecology of plank-
ton in a water body is extremely beneficial for un-
derstanding the general economy and fundamental
characteristics of lakes and ponds (Devi et al., 2016).
Interactions between environmental factors and or-
ganisms are the cause of the qualitative and quanti-
tative availability of plankton, including phy-
toplankton, in aquatic ecosystems. Parameters such
as temperature, light, dissolved oxygen, pH, electri-
cal conductivity, and nutrients influence the phy-
toplankton composition, biomass, and variety in
tropical reservoirs (Padisak et al., 2010; Stomp et al.,
2011; Dhar et al., 2012). An analysis of present-day
freshwater conditions is critical for the conservation,
protection, and enhancement of natural ecosystems.
Therefore, present study was conducted to assess
seasonal variations in phytoplankton species rich-
ness and diversity at the Kot Dam in the Jhunjhunu
district of Rajasthan.

Materials and Methods

Study was conducted at the Kot Dam (27R 39’2'’N
latitude and 75R 25’10'’E longitude) in the
Jhunjhunu district of Rajasthan to assess seasonal
variations in species richness and diversity of phy-
toplankton. Phytoplankton samples were collected
monthly from April 2021 to March 2023 from three

different sampling sites, SS-I, SS-II, and S-III, to as-
sess phytoplankton diversity. Data obtained on a
monthly basis were further classified into three no-
table seasons: summer (April to June), monsoon
(July to September) and winter (October to March)
to assess seasonal variation in species richness and
diversity of the phytoplankton community of Kot
Dam.  Phytoplankton samples were collected using
plankton net from different sampling sites of the Kot
dam. Plankton samples were collected by filtering a
substantial volume of water (usually 50 l) through
specialized plankton net. Once samples were col-
lected, the phytoplankton samples were immedi-
ately preserved in a 4% formalin solution at the sam-
pling sites. Collected water samples were trans-
ported in the Department of Zoology, Vidhya
Bhawan Rural Institute, Udaipur, for microscopic
examination, taxonomic identification and counting
of individuals of a particular species. The quantita-
tive analysis of phytoplankton was carried out using
a Sedgwick-Rafter plankton counting chamber.
Plankton identification was completed within 24
hours of sample collection. Phytoplankton identified
done by using standard field guides (Ward and
Whipple, 1959; Sladecek, 1973; Battish, 1992; APHA,
2012). Taxonomic identification and photography of
plankton specimens were conducted using a light
microscope at a magnification of 40×10. Phytoplank-
ton diversity was analyzed using two software pro-
grams: Microsoft Excel and PAST (Hammer et al.,
2001).

Results and Discussion

Plankton responds quickly to environmental
changes due to their short lifespan. Phytoplanktons
are found in water bodies and grow under average
ecological conditions, and thus, they can be used as
water quality indicators (Saha et al., 2000).During
study period, total 28 phytoplankton species belong-
ing to five families were observed at sampling sta-
tions I, II and III of the Kot Dam. Out of these maxi-
mum numbers of species belongs to Chlorophyceae
family (13) followed by Bacillariophyceae (7), Cy-
anophyceae (6) and lowest number of species were
observed from families Xanthophyceae and
Dinophyceae (single species from each) (Table 1).
Species richness: At sampling station I, the highest
number of species was observed in summer 2022 (28
species) followed by summer 2021 and winter 2021-
22 (27 species each season), winter 2022-23 (26 spe-
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cies) and monsoon 2021 (25 species). The lowest
number of phytoplankton species was observed
during the monsoon 2022 (24 species) (Table 1 and
2). At sampling station II, the highest number of spe-
cies was observed in winter 2022-23 and summer
2022 (28 species for each season) followed by sum-
mer 2021 and winter 2021-22 (26 species for each
season) and the monsoon season 2022 consisted of
24 species. The lowest number of phytoplankton
species is observed during the monsoon season 2021
(23) (Table 1 and 2). At sampling station III, the
highest species richness was observed in summer
2022 (28 species) followed by summer 2021 and
monsoon 2022 (27 species in each season), winter
2022-23 consisted of 26 species. The lowest number
of species was observed during monsoon 2021 and
winter 2021-22 (25 species in each season) (Table 1
and 2). Due to increased sunlight and warmer tem-
perature promote growth of phytoplankton and de-
creased mixing in water column, which allows nutri-
ents to accumulate in the surface layer (Bhat et al.,
2015; Vajravelu et al., 2018; Srichandan et al., 2019).
Simpson Diversity Index: At sampling station I,
highest value of Simpson diversity index was ob-
served in winter 2021-22 (0.9558) followed by sum-
mer 2022 (0.9551), summer 2021 (0.9544), winter
2022-23 (0.9537), monsoon 2021 (0.9506) and lowest
value of Simpson diversity index was observed in
monsoon 2022 (0.9431) (Table 2). At sampling sta-
tion II, highest value of Simpson diversity index
summer 2022 (0.9559) followed by summer 2021
(0.9548), winter 2022-23 (0.9530), winter2021-22
(0.9504), monsoon 2022 (0.9272) and lowest value of
Simpson diversityindex was observed during the
monsoon 2021 (0.9272) (Table 2). At sampling sta-
tion III, highest value of Simpson diversity index
was observed during the summer 2022 (0.9548) fol-

lowed by summer 2021 (0.9544), monsoon 2022
(0.9515), winter 2021-22 (0.9514), winter 2022-23
(0.9493) and lowest value of Simpson diversity in-
dex was observed during monsoon 2021 (0.9477)
(Table 2).
Shannon diversity index: At sampling station I,
highest value of Shannon diversity index was ob-
served in winter 2021-22 (3.201) followed by sum-
mer 2022 (3.197), summer 2021 (3.169), monsoon
(2.996), monsoon 2021 (3.092) and lowest value of
Shannon diversity index was observed during the
monsoon 2022 (2.996) (Table 2). At sampling station
II, highest value of Shannon diversity index was
observed in summer 2022 (3.21) followed by sum-
mer 2021 (3.163), winter 2022-23(3.159), winter 2021-
22 (3.106), monsoon 2022 (2.959) and lowest value of
Shannon diversity index was observed in monsoon
2021 (2.828) (Table 2). At sampling station III, high-
est value of Shannon diversity index was observed
in summer 2022 (3.204) followed by summer 2021
(3.175), monsoon 2022(3.141), winter 2021-22 (3.108),
winter 2022-23 (3.091) and lowest value of Shannon
diversity index was observed during the monsoon
2021 (3.068) (Table 2).

Devi and Antal (2013) conducted a study on di-
versity of phytoplankton in a tropical pond in
Jammu andKashmir, focusing on its relationship
with water quality. Physicochemical parameters ex-
hibited pronounced seasonal fluctuations. During
study they found, a total of 21 genera from three
distinct families of phytoplankton
(Bacillariophyceae, Chlorophyceae and Cyano-
phyceae) were documented. Bacillariophyceae was
the dominant family both qualitatively and numeri-
cally followed by Chlorophyceae and Cyano-
phyceae families.

Ayaz et al. (2012) examined limnological param-

Table 2. Seasonal variation in composition of phytoplankton species richness and various diversity indices of differ-
ent sampling stations of Kot Dam

S. Species and  Diversity index Sampling station Different Seasons
No S2021 M 2021 W 2021-22 S2022 M 2022 W2022-23

1 Phytoplankton species SS I 27 25 27 28 24 26
SS II 26 24 26 28 23 28
SS III 27 25 25 28 27 26

2 SimpsonDiversity Index SS I 0.9544 0.9506 0.9558 0.9551 0.9431 0.9537
SS II 0.9548 0.9272 0.9504 0.9559 0.9394 0.953
SS III 0.9544 0.9477 0.9514 0.9548 0.9515 0.9493

3 ShannonDiversity Index SS I 3.169 3.092 3.201 3.197 2.996 3.139
SS II 3.163 2.828 3.106 3.21 2.959 3.159
SS III 3.175 3.068 3.108 3.204 3.141 3.091
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eters in high mountain Lake Kailash; their study re-
vealed that a total of 14 species of phytoplankton
were recorded from the lake, of which
Bacillariophyceae contributed the maximum num-
ber of seven species (50%) to the total phytoplank-
ton, Chlorophyceae contributed five species
(35.71%) and one species (7.14%) contributed by
Cyanophyceae and Dyanophyceae to the total phy-
toplankton.

Kumari et al. (2014) investigated 45 different spe-
cies of phytoplankton, which consisted of 21
Chlorophyceae, 14 Bacillariophyceae and 10 Cyano-
phyceae, in two reservoirs located in the Narmada
River, Punasa and Omkareshwar in Madhya
Pradesh, India. Rajyalaxmi and Aruna (2024) stud-
ied the composition, density and diversity of Phy-
toplankton in Rathi Cheruvu River in Telangana,
India. They obtained 0.37 values of Simpson diver-
sity and 1.11 Shannon’s diversity.

In our study, Simpson diversity index ranged
between 0.9431 to 0.9558 for sampling station I,
0.9272 to 0.9559 for sampling station II, and 0.9477 to
0.9548 for sampling station III of Kot Dam. Seasonal
variation in Simpson diversity index was also ob-
served across the all three sampling stations. Value
of Shannon diversity index observed between 2.996
to 3.201 for sampling station I, 2.828 to 3.21 for sam-
pling station II and 3.068 to 3.204 for sampling sta-
tion III.

Kumari et al. (2014) investigated a total of 45 dif-
ferent species of phytoplankton, which consisted of
21 Chlorophyceae, 14 Bacillariophyceae and 10 Cy-
anophyceae in two reservoirs located in the
Narmada River, Punasa and Omkareshwar in
Madhya Pradesh, India. Summarwar (2012) con-

ducted a study on plankton diversity in the Bisalpur
Reservoir (Rajasthan). This study documented 51
and 12 species of phytoplankton and zooplankton,
respectively. Janagal and Khatri (2015) identified
Chlorophyceae, Bacillariophyceae and Cyano-
phyceae in a desert village pond in Bikaner.

During monsoon season, phytoplankton species
are often reduced because of the dilution of water
bodies, and high turbidity and excessive nutrient
load inhibit the growth of certain phytoplankton
(Patil and Anil, 2011and 2015; Tripathy et al., 2020).
Freshwater influx from rainfall and runoff disrupts

Fig. A. Overy of Study Site: Kot Dam, Jhunjhunu District

Fig. B. 1. Ceratium, 2. Closterium spp., 3. Cymbella and 4.
Detonula pumila

Fig. C. 1. Nostoc spp., 2. Oscillatoria spp., 3. Planktothrik, 4.
Spirogyra spp.
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water salinity and temperature, impacting phy-
toplankton communities, high turbidity caused by
increased suspended solids, and reduced light pen-
etration responsible for the decline rate of photosyn-
thesis; therefore, the number of phytoplankton also
declines (Bharathi and Sarma, 2019; Chowdhury
and Biswas, 2023).

Phytoplankton has a crucial role as the main pro-
ducer in aquatic ecosystems, controlling the transfer
of energy and biomass to maintain the balance of
ecosystem (Cantonati et al., 2006). Algae are a sub-
group of organisms that inhabit aquatic or moist
environments and possess thalloid bodies and pho-
tosynthetic capabilities (Douglas et al., 2003; Bajpai,
2018). The group of algae known as diatoms
(Bacillariophyceae) is predominantly microscopic
and possesses a distinctive cell wall composed of
silica. They are a significant source of energy-rich
molecules that sustain the entire food web, includ-
ing fish, aquatic invertebrates and zooplankton
(Hansson, 1992; Guo et al., 2016). Diatoms can func-
tion as biological indicators of water quality, en-
abling the determination of past water quality and
its trends over time (Juttner et al., 1996; Ragueneau
et al., 2006; Lobo et al., 2016). Amount of water, nu-
trients, and shape of the bottom substrate in tropical
wetlands all affect the phytoplankton community
structure, which is in charge of how the community
changes with the seasons (Gopal and Zutshi, 1998;
Delariva and Agostinho, 2005). An investigation
into the ecology of plankton in a water body is ex-
tremely beneficial for understanding the general
economy and fundamental character of the lake or
pond (Devi et al., 2016). Interactions between envi-
ronmental factors and organisms are the cause of the
qualitative and quantitative availability of plankton,
including phytoplankton (Sharma et al., 2009;
Vajravelu et al., 2018; Chishty and Choudhary, 2022
a and b). They are a significant source of energy-rich
molecules that sustain the entire food web, includ-
ing fish, aquatic invertebrates and zooplankton
(Lebour, 1992; Pachiappan et al., 2018).
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