COMPARATIVE ANALYSIS OF ZOOPLANKTON FROM CHERAKULAM POND AND THAMIRABARANI RIVER, TIRUNELVELI

ABSTRACT
	Zooplankton are microscopic organism that are suspended in water and they are rich in essential amino acids and fatty acids. Rotifers are commonly called wheel organism. Rotifers are the important part of freshwater zooplankton that bring a major food source to certain freshwater organism. This work has been designed to identify the freshwater zooplankton and rotifers to analyse the inter- relationship between freshwater zooplankton and various physico- chemical parameters. Zooplankton samples were collected from Thamirabarani river and Chera Kulam Pond, Tirunelveli District respectively. These samples were collected between 9.00 to 10.00 AM during the month of Feb-Apr 2022.
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INTRODUCTION
[bookmark: bbb0250][bookmark: bbb0360][bookmark: bbb0045][bookmark: bbb0055][bookmark: bbb0255][bookmark: bbb0115][bookmark: bbb0060][bookmark: bbb0080][bookmark: bbb0295]	In aquatic ecosystems, zooplankton plays an important role in evaluating the level of environmental pollution as it is considered an excellent bioindicator to determine the contamination of any water bodies (Parmar et al., 2016; Zannatul and Muktadir, 2009). Indeed, zooplankton constitutes a vital food source for fish and represents a crucial trophic link in the aquatic food webs, which transfers organic matter, energy, but also contaminants from phytoplankton to zooplanktivorous fish (Battuello et al., 2016; Bettinetti and Manca(2014); Piscia et al., 2023). It then transferred to next organisms in the food chain. Moreover, bioaccumulation of pollutants, deriving from both water and food, takes place much more rapidly in zooplankton than in fish (Borgå et al., 2005): because of their short life span and rapid rate of reproduction, zooplankton responds more rapidly than zooplanktivorous fish to fluctuations of pollutants in the surrounding environment (Bettinetti et al., 2010). The combination of all these characteristics makes these organisms useful early warning detectors of pollution in food webs (Battuello et al., 2016; Bettinetti and Manca, 2014; Boldrocchi et al., 2018; Parmar et al., 2016). Zooplankton  feed  on  phytoplankton,  helping  to regulate    algal    populations    and    preventing uncontrolled  growth (Bhandharrkar  and  Paliwal, 2017). 
Zooplankton is the free-floating and microscopic animal found in an aquatic ecosystem. The zooplankton is important for fish as they are used as the source of food. Zooplankton are playing important role in biomonitoring of water pollution (Tyor et al., 2014). Rotifers exhibit complex patterns of diversity and distribution in freshwater because many species are cosmopolitan and endemism is very low (Segers, 2008). Rotifera is jelly plankton (gelato) with no Exo or endoskeleton and water content of 92% to 98% that is usually more or less transparent (Dumont, 2007). The Zooplankton are classified into various groups viz. Cladocera, Copepoda, Rotifer and Ostracoda etc. 	The Zooplankton community fluctuates according to the physicochemical parameter of the environment, especially Rotifer species change with biotic factors (Karuthapandi et al.,2013). Zooplankton is heterotrophic and play important role in the food web by linking primary producers to higher trophic level (Jafari et al.,2011). Zooplankton is important in nutritive level, temperature and pollution used to determine the health of an ecosystem (Purushothama, 2011). Zooplanktons play an integral role and may serve as bio-indicator and it is a well-suited tool for understanding water pollution status (Kushwaha and Agrahari 2014). The distribution and diversity of zooplankton in an aquatic ecosystem are mostly guided by the limnological properties of water, (Jeelani, 2014).
[bookmark: bbb0215][bookmark: bbb0160][bookmark: bbb0235][bookmark: bbb0075]Zooplankton helps in controlling of eutrophication by reducing the nutrient accumulation in the water the increase of water nutrient may occur as the result of many of cycle such as phosphorous, nitrogen cycle which leads to the increase of the water nutrient level and leads to increase of phytoplankton which leads to eutrophication which gets reduced by zooplankton.  Numerous studies have elucidated the potential application of zooplankton as an ecological and water quality indicator (Kour et al., 2022; Ndah et al., 2022; Rashid and Prakash 2022; Enawgaw et al., 2023).
The biotic and abiotic interactions are considered as pivotal for community organization. Hence, investigation in relation to zooplankton assemblage and fluctuation of physicochemical parameters in unutilized small freshwater ponds are warranted. This is for assessing their potential and suitability in order to utilizing them for inland aquaculture. Although zooplankton diversity in different ecosystem such as pond and river gets varied. There is not sufficient amount of research is present to study the difference in population of zooplankton in all months of the year which consist of rainy season, summer season and winter season. Zooplankton can serve  as  biological  monitoring  agents  as  regards toxicology  and  aquatic  ecosystems'  reaction  to climate  change,  owing  to  their  abundance  and species  diversity,  due  to the  fact  that  they  have short lifecycles that  generally spans within  weeks, (wikiwand,  2025;  Shulz,  2012;  Mackas  and Beaugrand,  2010). Temperate phytoplankton respond to nutrient inputs seasonally, depending on light availability, and such systems often show significant decoupling between phytoplankton and zooplankton community dynamics during the spring, with low temperatures and adaptations to seasonal differences in production resulting in significant lags in zooplankton response (Colebrook, 1979). While this lag in grazer response may decrease during summer and fall and at high latitudes, where copepod populations can overwinter at depth (Wassmann, 1998), conditions often inhibit phytoplankton and zooplankton from responding swiftly to changes in resource availability.

OBJECTIVES
1) To explore the taxonomic composition of the zooplankton from water body- Thamirabarani river, Chera kulam pond
2) The work has been designed to identify the diversity, species richness of the freshwater zooplankton and rotifers
3) To analyze the water quality parameters in view of understanding the inter relationship between freshwater zooplankton and various Physico-Chemical parameters.
MATERIALS AND METHODS
STUDY AREA
	The Chera kulam pond was selected for the study and it is lentic freshwater ecosystem located in Tirunelveli District. Pond occupies five-acre area. It was enriched with macrophytes like Eicchonia, Pistia, Lemna, Hydrilla and Microphytes were present. The average temperature during Feb-May 2022 ranges between 31oC to 41oC.
	Thamirabarani river was also selected for the study and it is the lotic freshwater in Tirunelveli District. The average temperature ranges between 30-35oC during Feb-May 2022
SAMPLE COLLECTION AND ANALYSIS
	Physico-Chemical Parameters and identification of Zooplankton from the water samples collected from Thamirabarani river and Chera Kulam Pond were studied at monthly intervals from Feb-Apr 2022.
	Zooplankton collection were made from littoral surface water column in different stations of each freshwater habitat. Qualitative collections were done by towing surface water column, quantitative zooplankton sample were collected by filtering 50L of water through zooplankton net made of bolting silk 100 microns of mesh size. The collected plankton  sample were transferred to a clean plastic container which is about 1L capacity.
ZOOPLANKTON IDENTIFICATION
Sorted individual samples were placed on a clean glass side with the help of fine camel air brush. Identification of Zooplankton species was done under light microscope.
PHYSICO-CHEMICAL ANALYSIS
Water Temperature – Water Temperature was determined with the help of Thermometer
pH –pH  was determined by pH meter
Dissolved oxygen (DO) – DO was determined by Winkler’s Method
Chlorinity –Chlorinity was estimated by titrating against AgNO3
Salinity – Salinity was determined from Chlorinity
DIVERSITY INDEX
	Variety of indices are available to quantify the diversity of biological communities; A mathematical expression that combines species richness and eveness as a measure of diversity. The collected zooplankton species were subjected to diversity analysis using different indices.
RESULT AND DISCUSSION
Freshwater ecosystems provide unique habitats that enhance ecological services and the survival of different life forms (Johnson and Pflugh 2008).  In this study, we found different grades of aquatic organisms during the study period. Zooplankton are predators of phytoplankton and are very sensitive to environmental fluctuations (Eisner et al., 2014; Xiong et al., 2016). Under microscope, the predation of zooplankton on various phytoplankton was observed.. Zooplankton, as primary consumers, feed on phytoplankton and help control their populations, preventing excessive growth that could lead to imbalances (Zheng Li et al;2025). 
	Understanding the behaviour of the zooplankton community under seasonal environmental conditions is necessary to support a healthy and productive aquatic ecosystem (Lacerot et al., 2013). Since all the  plankton are possessing the grazing behaviour on one another, which is helpful for the balanced and productive environment. This has happened during our microscopic observation.  And also, it is debated whether nutrients, temperature are the joint interactive effect of both properties (nutrients and temperature) are responsible for shaping the abundance of Zooplankton community in the water (Beklioğlu, M. et al., 2020).
	For instance, a study suggested that thermal conditions is capable of influencing dissolved oxygen and metabolic activities (Roman et al., 2019), consequently bringing about differences in zooplankton communities. (Carvahho et al., 2001; Roman et al., 2019). This concept is coincided with our studies (Table 2& 4) that as the temperature increases the content of dissolved oxygen got decreased and it is influenced in the number and communities  of  zooplankton also (Table 1 & 3).
	We collected water samples during Feb 2022-May 2022 from Chera kulam pond and Thamirabarani River. During the month of Feb in the Chera kulam pond, species like Brachionus were numerous in number when compared to other species. But during the month of May the sensitive species like Brachionus, Keratella got reduced due to increase in temperature i.e,from 30.9 to 32.6oC (Table 2). Keratella with Brachionus is indicative of the nutrient-rich status of the water body (Berzins & Pejler, 1987)
	In Thamirabarani River, water samples were collected during Feb-May of 2022, species like Branchionus quadridentatus were few in number.
	During the month of Feb 2022, the clear water is abundant and the water remained undisturbed in both river and pond. But this changes during May, the turbidity is comparatively higher  in Feb.
	The Dissolved Oxygen in pond from Feb-May 2022 gets gradually reduced from 7 to 6 (Table 2). And DO in River remains likely to be reduced in a smaller extent with increase in temperature i.e., around 33 also due to reduction in the level of water.This was stated in the previous studies of  (R. Santha Kumari, 2014,2022 and 2025) as that the influence of other environmental parameters such as alkalinity, pH, dissolved oxygen, and nutrients (nitrate and phosphate) on rotifer abundance were found positively correlated.
	 Water with higher velocity can hold more DO than slower moving water. So, the DO in River remains almost constant and the DO in pond got reduced.
	Water pH can also have an impact on zooplankton; low pH causes reduced zooplankton abundance, as well as decreased biodiversity and the loss of some species (Dehui 1995, Ivanova and Kazantseva 2006). The pond pH gets increased from Feb to May i.e., from 7 to 8 (Table 2). The river pH is almost 7 (Table 4) and it remains almost the same during the period of observation. pH -7.02 Regulates plankton metabolism, with   optimal   conditions   supporting   high species richness (Kahsay et al., 2022).
	Environmental factors can also prompt organisms to migrate in order to avoid unfavorable environmental conditions, i.e., excessively high or low salinity. Variation in salinity can also contribute indirectly to food shortages and consequently, they impact zooplankton abundance (Perumal et al., 2009).
	The salinity of pond gets gradually increased to a little extent i.e., 0.7 to 0.8 ppt (Table 2). So, this affects the zooplanktonic population remarkably in our study. The salinity of the river remains more or less constant due to running water around 0.6 ppt (Table 4).
	Number of zooplanktonic species tend to be more or less the same in river due to stable salinity. But in pond due to increase in salinity the number of zooplanktonic species tends to reduced.
	Food availability is another factor that may alter how Zooplankton respond to chloride. Zooplankton sensitivity to chloride at concentrations below CWQG (Arnott et al., 2020; Valleau et al., 2020; Isanta-Navarro et al., 2021).Salt regulation necessitates increased osmoprotectant and non-transporter production, both energetically costly processes (Latta et al., 2012).
	In pond the chlorinity gets increases from Feb to May i.e., from 0.41 to 0.45 ppt (Table 2). Chlorinity content is increased mainly due to the man- made activity. Due to slight increase in chlorinity in pond there is fluctuation in the species population. The chlorinity of river is almost constant around 0.3 ppt due to flow of water (Table 4). (Hall C.A.M., Lewandowska A.M. et. al., 2022)

	In addition, salinity has a significant impact on organisms, because it requires them to adjust the saline concentrations in their bodies to the surrounding environment changes in salinity are the direct cause of some species disappearing and others occurring (Ojavee et al.,  2010).
[bookmark: bbib28]	The Shannon diversity index (H) commonly used to characterize species diversity in a community. In general, rare species have a strong influence on the Shannon index and less on the Simpson index (Roswell et al., 2021).
	Different levels of disturbance have different effects on diversity. A large number of species can increase diversity. Similarly, increasing the uniformity of individual distribution among species will also increase diversity. In Thamirabarani river the distribution diversity index is 2.13 (Table 5). This indicates the good water quality parameters existed in river sample station since it is flowing, it could enrich the oxygen content of it. Richness of species is also higher (13) (Table 5) in River sample station but total number of individuals obtained is lowered as 135 (Table 5) in Rivers sample station though the individuals of Cherakulam Pond is noticeably higher which is 465 individuals (Table 5).
	Whereas in Cherakulam Pond, because of anthropogenic activities of people the diversity value got slightly lowered as 1.96 (Table 5) though the individuals were more in numbers and the richness is also obtained as 8 (Table 5).
	
ZOOPLANKTONIC SPECIES OBTAINED AND PHYSICO – CHEMICAL PARAMETER ANALYSIS OF CHERA KULAM POND-TIRUNELVELI DISTRICT
TABLE 1
	Species
	February
	March
	April
	May

	Brachionus
	67
	33
	18
	14

	Keratells
	09
	11
	07
	-

	Diaphonosoma
	09
	07
	11
	13

	Cyclops
	20
	16
	17
	19

	Daphnia
	11
	09
	13
	27

	Monia
	09
	13
	16
	13

	Nauplius
	10
	15
	13
	12

	Leptodiotonus
	09
	09
	07
	10

	Euchlanis
	11
	09
	08
	04










TABLE 2: 
	S.NO

	PARAMETER
	February
	March
	April
	May

	
	
	F.N
	F.N
	F.N
	F.N

	1.
	pH
	7.71
	8.00
	8.32
	8.40

	2.
	Temperature
	30.9
	32.4
	31.8
	32.6

	3.
	Oxygen level (mg/lit)
	7.0
	7.1
	6.74
	6.60

	4.
	Chlorinity(ppt)
	0.41
	0.43
	0.46
	0.45

	5.
	Salinity(ppt)
	0.77
	0.82
	0.86
	0.84




ZOOPLANKTONIC SPECIES OBTAINED AND PHYSICO – CHEMICAL PARAMETER ANALYSIS OF THAMIRABARANI RIVER-TIRUNELVELI DISTRICT
TABLE 3: 
	Species
	February
	March
	April
	May

	Brachionus
	2
	3
	4
	5

	Cyclops
	4
	2
	1
	-

	Rotifera neptunia
	3
	1
	2
	-

	Moina
	1
	2
	-
	3

	Nauplius
	9
	5
	-
	2

	Copepod
	2
	-
	2
	3

	Euchlanis dilatata
	5
	-
	4
	1

	Brachinous quadridentatus
	-
	1
	-
	-




TABLE 4: 
	S.NO
	PARAMETER
	February
	March
	April
	May

	
	
	F.N
	F.N
	F.N
	F.N

	1.
	pH
	7.58
	7.71
	7.8
	7.21

	2.
	Temperature
	31.1
	33.5
	32.9
	33.8

	3.
	Oxygen level (mg/lit)
	8.36
	7.55
	7.49
	7.30

	4.
	Chlorinity(ppt)
	0.33
	0.39
	0.30
	0.34

	5.
	Salinity(ppt)
	0.62
	0.7
	0.67
	0.64



TABLE 5: DIVERSITY INDICE OF CHERAKULAM POND AND THAMIRABARANI RIVER OF TIRUNELVELI.
	AREA
	SHANNON DIVERSITY INDEX
	EVENNESS
	RICHNESS
	TOTAL NO. OF INDIVIDUALS
	AVERAGE POPULATION SIZE

	CHERA KULAM POND
	1.96
	0.941
	8
	465
	58.1

	THAMIRABARANI RIVER
	2.13
	0.832
	13
	135
	10.4





Fig 1: NUMBER OF ZOOPLANKTON 'VS' DISSOLVED OXYGEN IN CHERAKULAM POND


Fig 2: NUMBER OF ZOOPLANKTON 'VS' DISSOLVED OXYGEN IN TAMIRABARANI RIVER



Fig 3: ZOOPLANKTON IN CHERAKULAM 'VS' TAMIRABARANI
Conclusion:
	Since Rotifer and other Zooplankton play crucial role in the nuture of early larval stages of all the fish species this study is inevident. And by the other side, the zooplankton are being the best water quality indicators. Our present comparative study demonstrated that the Cherakulam pond and Thamirabarani river differ significantly in their Physico-chemical parameters and zooplankton diversity. The pond ecosystem showed reduced species richness and diversity due to higher temperature, salinity, pH fluctuations and greater anthropogenic influence. In contrast, the Thamirabarani River supported higher species richness and better diversity values, reflecting more stable water quality conditions.
	This study indicated that, flowing freshwater systems tend to sustain healthier and more diverse zooplankton communities than stagnant water bodies under similar  climatic conditions.Zooplankton diversity proved to be reliable indicators of water quality and ecosystem stability. These findings emphasize the need for effective management and conservation strategies, particularly for lentic ecosystems, to mitigate anthropogenic impacts and maintain ecological balance in freshwater habitats.
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NUMBER OF ZOOPLANKTON 'VS' DISSOLVED OXYGEN IN CHERAKULAM POND

TOTAL ZOOPLANKTON	
FEBRUARY	MARCH	APRIL	MAY	155	122	110	112	DISSOLVED OXYGEN	
FEBRUARY	MARCH	APRIL	MAY	7	7.1	6.74	6.6	



NUMBER OF ZOOPLANKTON 'VS' DISSOLVED OXYGEN IN TAMIRABARANI RIVER

TOTAL ZOOPLANKTON	
FEBRUARY	MARCH	APRIL	MAY	26	14	13	14	DISSOLVED OXYGEN	
FEBRUARY	MARCH	APRIL	MAY	8.36	7.55	7.49	7.3	



ZOOPLANKTON IN CHERAKULAM 'VS' TAMIRABARANI

FEBRUARY	ZOOPLANKTON IN CHERAKULAM POND	ZOOPLANKTON IN TAMIRABARANI RIVER	155	26	MARCH	ZOOPLANKTON IN CHERAKULAM POND	ZOOPLANKTON IN TAMIRABARANI RIVER	122	14	APRIL	ZOOPLANKTON IN CHERAKULAM POND	ZOOPLANKTON IN TAMIRABARANI RIVER	110	13	MAY	ZOOPLANKTON IN CHERAKULAM POND	ZOOPLANKTON IN TAMIRABARANI RIVER	112	14	



