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Abstract: Our goal was to determine the limnological differences and biodiversity of plankton in two
separate lentic ponds in connection to aquaculture. From December 2020 to February 2021, water
samples and plankton samples were collected and analysed.The obtained samples contained six distinct
species of phytoplankton, including Oscillatoria sp., Spirulina sp., Anabaena sp., Chlorella sp., Volvox
sp., Spirogyra sp., and eight different species of zooplankton, including Cyclops vernalis, Oithona
rigida, Eucyclops serrulatus, Oithona rigida, Eucyclops serrulatus, Oithona similis, Oithona nana,
Daphnia duplux, Brachionus bruben, Branchionus sp,were observed in the collected samples.The BOD
values in the six samples ranged from 6.85 to 7.40 mg/L. This suggests that there is a significant
amount of organic contamination. In December 2020, all limnological parameters were average, which
is necessary for plankton growth and fish survival. In January and February 2021, the limnological
parameters increased somewhat, and the level of plankton in both ponds increased.As a result, these two
freshwater ponds might be suitable for aquaculture.
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Introduction

Human pressures on freshwater ecosystems have expanded considerably over the last century, posing serious and
escalating threats to biodiversity around the world %. As a result of this global disaster, documenting biodiversity
losses, diagnosing their causes, and pursuing solutions has become a major element of current freshwater ecology®’.
Furthermore, because plankton abundance varies by location and aquatic systems within the same area with similar
ecological conditions, determining the qualitative and quantitative abundance of plankton in a water body is crucial
for implementing long-term management strategies'?. Furthermore, in many lakes and reservoirs, the zooplankton
population has been reported to show fluctuations in abundance of specific taxa from late spring to summer, notably
in the tropics. Seasonal fluctuations in zooplankton groups in lakes and reservoirs are assumed to be influenced by a
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combination of abiotic and biotic factors!®?5%8119  nutrients®, and biotic variables such as
competition®7:8.9.221632103140  Ag g resuylt, the current research looked into the plankton population and limnological
conditions in a lake in Tiruchirappalli, Musiri Taluk, Tamil Nadu, India.

Material And Methods
Description of the study area and context

In Musiri Taluk, Tiruchirappalli District, Tamil Nadu, India, the research area [Figure-1] comprises of two different
fresh water ponds: Chinnakoduthurai Pond — 1 [Figure-2] — is located near a rice field and recieved rain
water; Thiruthiyamalai Pond — 2 [Figure-3] — is positioned among rocks ,recieved rain water and is used for
cattle,human beings.

Fig.1 : Geographical location of study are in Musiri Taluk, Tiruchirappalli District, Tamilnadu State, India.
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Fig.2:Chinnakoduthurai fresh water pond- 1.
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Fig.3:Thiruthiyamalai fresh water pond-2

Data collection

The data for this study was gathered between December 2020 and February 2021. For the evaluation of water
quality parameters, a surface water sample was collected from the ponds in a one-liter bottle during the morning
hours between 9.00 AM and 10.00 AM.Temperature, pH, Transparency, Dissolved oxygen, Alkalnity, Calcium,
Magnesium, Nitrate, Ammonia, Phosphate, Chemical Oxygen Demand (COD) and Biological Oxygen Demand
(BOD) were among the primary physicochemical water quality indicators examined APHA®%.In this study, a 270
mesh (pore diameter 20-30 ) net was used to collect zooplankton. For further microscopic analysis, the zooplankton
were promptly preserved in 4 percent formalin. Plankter identification was carried out!%1%:24:44.26.3,36.

IH1.RESULTS AND DISCUSSION
The limnological variations like Air, Water temperature,pH,Transparency,COD Alkalinity,DO,BOD, Ammonia,
Phosphate,Chloride,Calcium of two ponds that were recorded and presented in Figures4 to 13 respectively. As seen

from the figures,the maximum level air & water temperature was noted in February (33°C) pond-2 water sample
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compare than other month samples.The range of pH value has shown between 7.3-7.9. The maximum level of pH
value (7.9)recorded in Dec,2020in pond-2 compare than other month sample.The level of transparency was ranged
from 14.7 — 16.7 cm from December 2020 to February 2021.Among the two ponds, high level of transparency
recorded Feb,2021 and Dec, 2020 in pond-2 and pond-1 respectively.DO values varied from 6.46 to 8.15 mg/L in
both ponds.The maximum level of DO recorded in the month of Dec-2020 in pond-1 and minimum was recorded in
Dec-2020 in pond -2.BOD varied from 6.85 to 7.40 mg/L.Maximum level of BOD (7.4 mg/L) observed in the
month of December in pond-2 and minimum (7.2 mg/L)was recorded in the month of Feb2021in pond-1.The COD
of water ranged from a minimum of 13.4 mg/L to 14.8 mg/L of both ponds. High level of COD 14.8 mg/L was
observed in Dec-2020 in pond-1 and minimum was recorded 13.4 mg/L in Dec-2020 in pond-2.The maximum
alkalinity 192 ppm was recorded in Dec-2020 in pond-2 and minimum 170 ppm was recorded in Dec-2020 in pond-
1. Maximum calcium 1.2 mg/L in Dec-2020 in pond-2 and minimum 0.8mg/L inDec-2020 in pond-1.Maximum
chloride recorded 75.00 mg/L in Dec-2020 in pond-2 and minimum 69.12mg/L in Dec-2020 in pond-1.Maximum
ammonia recorded 1.20 mg/L in Dec-2020 in pond-2 and minimum 0.80 mg/L in Dec-2020 in pond-1.Maximum
phosphate recorded 0.15 mg/L in Dec-2020 in pond-2 and minimum 0.08 mg/L in Dec-2020 in pond-1.

The biogeochemical processes in the aquatic environment are influenced by temperature, which is an
essential component. Water temperature has a significant impact on all metabolic and physiological activities as well
as life processes in aquatic species, such as feeding, reproduction, migration, and distribution. The temperature of
the test samples in the current study ranged from 26 to 31°C in various month water samples. Temperature and
plankton productivity are linked in a beneficial way. Variations in productivity were linked to changes in
temperature and both were observed similar findings3*® observed similar findings. According to Wani and Subla®,
pH values above 6 in natural waters are caused by a photosynthetic rate that requires more CO2 than is supplied by
respiration and breakdown. The pH of water is also affected by the relative amounts of calcium, carbonates, and
bicarbonates in the water.DO levels in the current study ranged from 6.46 to 8.15 mg/L. The rate of aeration and
photosynthetic activity determine the amount of dissolved oxygen'’. The detected BOD levels range from 6.85 to
7.4 mg/L in all six samples. According to studiesWaziri*, the River Yobe has high levels of nitrates and phosphates,
causing rapid growth as well as the demise of plants and algae. As a result of the accumulation and decomposition of
organic wastes, elevated BOD values arise.

Tables 1 and 2 show the phytoplankton and zooplankton screenings that were done in the two ponds. In total, five
different types of phytoplankton were found in the two ponds, including Oscillatoria sp., Spirulina sp., Anabaena
sp., Chlorella sp., and Volvox sp. The highest levels of phytoplanton were found in pond-2 water samples in January
2021 and December 2020. In both ponds, a constant level of all phytoplankton was found in February 2021. In the
month of December 2020, Anabaena sp. and Volvox sp. were not present in pond-1. In the current study,
phytoplankton species such as Oscillatoria sp, Spirulina sp, Anabaena sp, Chlorella sp, Volvox sp, and Spirogyra sp
were found in the collected samples. The BOD values in the six samples used in this study range from 6.85 to 7.40
mg/L. This suggests that there is a significant amount of organic contamination. This observation is in line
withAhmad*;Vamoose*'. According to Meshram?®, excessive nutrient and dissolved matter loading in water bodies
has an impact on plankton. Ahmad?, Vareethiah and Haniffa*’, and have reported similar observations. Grazing by
zooplankton and fish may potentially be contributing to the low phytoplankton levels (Sivakumar and Karuppasamy
33, COD values represent the amount of dissolved oxidisable organic matter in the environment, including non-
biodegradable materials (Mahananda,et al.,?.

The zooplankton that was screened in ponds 1 and 2 belonged to four different groups: Rotifera, Ostracoda,
Cladacera, and Copepoda, as shown in the table. Eleven different zooplankton species were identified from the
sample, including Cyclops vernalis, Oithona rigida, Eucyclops serrulatus, Oithona similis, Oithona nana, Daphnia
duplux, Brachionus ruben, Branchionus sp.,cyclops sp., Mesocylops sp. and Cypris subglossa. When compared to
other months, the highest level of zooplanktons was detected in January 2021 in Pond-2. In the month of February
2021, Pond-1 was kept at a steady level. Pond-2 was devoid of Oithona similis, Oithona nana, and Brachionus
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ruben in December 2021. In comparison to other species, Cyclops sp. was found in abundance across the sampling
region.

In natural waters and aquaculture ponds, zooplankton is an important food supply for larval vertebrates and
invertebrates. It has been suggested that decreasing zooplankton is to blame for the failure of fishing in several
countries (Rajasegar,et al?’. According to Arcifa® the predator-prey interaction in reservoirs has a significant impact
on plankton proliferation. According to Dadhick and Saxena'?, zooplankton plays an important part in bioindicators
and is an excellent instrument for determining the status of water pollution. The zooplankton variety varies
depending on immunological characteristics and the tropic state of freshwater bodies Jeppessen?. The Cyclops
vernalis is considered a bioindicator of water quality Sladecek®’; Sakesena®. A high rotifer density has been noted
as a hallmark of eutrophic ecosystems Sendacz?®. Similarly, pond-1 water had a higher percentage of rotifers in it
than Oithona rigida.

Fig .4:Temperature of pond-1 water sample in variousmonths.
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Fig. 5:Temperature of pond -2 water sample in various months.
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Fig. 6:pH of pond-1 and 2 water sample in various months.
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Fig. 7:Transparency of pond-1water sample in various months
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Fig .8:Transparency of pond-2 water sample in various months.
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Fig .9:COD of pond-1 and 2 water sample in various months
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Fig.10:Alkalinity of pond-1 and 2 water sample in various months
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Fig .11:DO and BOD of pond -1 and 2 water sample in various months
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Fig .12: Ammonia and Phosphate of pond-1 and 2 water sample in various months
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Fig.13: Magnesium and Nitrate of pond-1 and 2 water sample in various months.
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Fig .14:Chloride and Calcium of pond-1 and 2 water sample in various months
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Table.1:Screening of phytoplankton in both pond.

mg/lit

100

Chloride m Calcium

S.No phytoplankton Pond-1 Pond-2
Dec2020 Jan2021 Feb2021 Dec2020 Jan2021 Feb2021
1 Oscillatoria sp. +@ +4 +¢ +0 +0 +4
2 Spirulina sp. +@ +4 +4 +0 +0 +0
3 Anabaena sp. - +4 +4 +0 +0 +¢
4 Chlorella sp. +@ +4 +¢ +0 +0 +¢
5 Volvox sp. - +@ +4 +0 +0 +4¢
+Present, -Absent, +# Constant +¢@ Rare, +0 High level
Table.2:Screening of zooplankton in both ponds
S.No Zooplankton Pond-1 Pond-2
Dec2020 Jan2021 Feb2021 Dec2020 Jan2021 Feb2021
1 Cyclops vernalis +@ +4 +¢ +0 +0 +4
2 Oithona rigida - +@ +4 +4 +0 +4
3 Eucyclops +@ +@ +¢ +0 +0 +0
serrulatus
4 Oithona smilis - +4 +4 +¢ +0 +0
5 Oithona nana - - +@ +4 +4 +4
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6 Daphnia duplux +@ +¢ +¢ +0 +0 +4
7 Branchionus ruben - +Q +¢ +¢ +0 +0
8 Branchionus sp +@ +@ +4 +¢ +0 +4
9 Cyclops sp. +¢ +¢ +¢ +¢ +¢ +¢
10 Mesocylops sp. +¢ +¢ +¢ +¢ +¢ +e
11 Cypris bubglossa +¢ +¢ +¢ +¢ +¢ +e

+Present, -Absent, +¢ Constant +¢ Rare, +0 High level

IV.CONCLUSION

The selected two freshwater ponds (Pond-1,Chinnakodunthurai and pond-2,Thiruthiyamalai showed good
plankton biodiversity and limnological variations. Planktons play an vital role in the tropic dynamics of aquatic
ecosystems.The event and diversity of planktonic organisms is almost in all aquatic habitats.Based on the
limnological conditions these two ponds are organically polluted and it may be suitable for aquaculture
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