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Seasonal Zooplankton Community in Kiliyur Wetlands in Pathalapattai, District of Tiruchirappalli

ABSTRACT
This study analyzed the monthly variations in the diversity and density of zooplankton assemblages within Kiliyur Wetlands, India, over the period from January 2022 to December 2023. Throughout the investigation, the population density within this marsh was adequate to guarantee that fish output reached its maximum potential. The investigation and analysis of zooplankton predominance were conducted across the pre-monsoon, monsoon, and post-monsoon seasons. In this study, five distinct taxonomic classifications of zooplankton were identified. The classifications include the following categories: Protozoa, Ostracoda, Rotifera, Cladocera, and Copepoda. In the summer season, the abundance of zooplankton reached its peak, whereas in the monsoon season, it was at its minimum.
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INTRODUCTION
Tropical wetland environments are very important for humans on all continents. Wetland areas produce as much as rainforests and coral reefs, ranking among the world's most productive ecosystems. Plankton populations have a dynamic connection with the food chain. In tropical countries, there has been a surge of interest in the biology, ecology, and toxicity of zooplankton during the past 20 years. This is owing to zooplankton's critical involvement in the evolution of environmental management concepts such as Environmental Impact Assessment (EIA), pollution bioindication, and biological monitoring [1]. Zooplankton are small creatures that resemble animals and may be seen floating under the surface of aquatic habitats or near the surface. Zooplankton are free-floating aquatic invertebrates that are generally classified as little due to their size, which varies from a few to several micrometres and seldom exceeds one millimetre [2]. Plankton are the most sensitive floating species and the primary targets of water pollution. As a result, any improper adjustment to aquatic environments may have an impact on the population's diversity and biomass [3]. Zooplankton serve as an indicator group for physical, chemical, and biological processes in aquatic settings [4-5]. This is because to their high density, short life span, migratory habit, wide species variety, and varying stress tolerances. Their life cycle is shorter than that of other organisms. The diversity of zooplankton is an important biological indicator in determining water quality. These organisms can float freely and are an important component of the food chain in aquatic ecosystems. Zooplankton play an important role in lake ecosystems by managing algae and bacteria populations, which serve as food for higher trophic levels, and aiding the removal of dissolved nutrients [6]. In their respective environments, they provide major contributions to nutrient recycling and energy cycling [7]. They constantly contribute considerably to the biological productivity of freshwater habitats and are an essential component of aquatic ecosystems [8]. Zooplankton play an important role in the transmission of energy from producers to consumers. Whether directly or indirectly, the plankton population affects the whole aquatic environment. This population is determined by the interplay of various physical, chemical, and biological elements, as well as the organisms' ability to withstand changes in one or more of these parameters. Some monitoring models include the phytoplankton-zooplankton interaction [9]. Zooplankton are essential for moving energy from lower-trophic to higher-trophic animals, regulating phytoplankton development, and affecting planktonic ecosystems. Numerous studies on zooplankton have focused heavily on the impact of physicochemical ambient factors and nutrients on community parameters. Zooplankton play an important role as bio-indicators. Furthermore, it is an effective instrument for determining the current state of water pollution [10]. Zooplankton, which is highly sensitive to environmental changes, are critical markers of ecological transitions and play an important role in evaluating environmental impact. 
Wetlands are known as "cradles of biological diversity" because they supply necessary water and primary production, which are required for the survival of many plant and animal species. The categories include invertebrates, mammals, birds, reptiles, amphibians, and fish. 
wetland regions and water bodies are critical components of watersheds, serving important environmental and societal functions [11]. Human activities have a profound influence on aquatic environments. To assess the health of an aquatic environment, a variety of ecological approaches are used. Water quality affects the species composition, abundance, productivity, and physiological properties of aquatic ecosystems, which serve as indicators of water quality [12]. Biodiversity is sometimes referred to be the "foundation of human life" on Earth since each creature makes a substantial contribution to the environment.  This encourages the development of a more efficient and robust ecosystem that can withstand adverse situations. Environmental circumstances, as well as other elements, have a substantial impact on organismal function and dispersal.  Environmental changes have had a considerable impact on historical biodiversity patterns and will continue to play an important role in future biodiversity trends. Climate change has a significant impact on agricultural practices and biodiversity. Biodiversity loss has an impact on the ecosystem [13]. 
Natural fish food species are more abundant in ponds with greenish water than in clear water. Green indicates the presence of phytoplankton and other naturally occurring zooplankton. Zooplankton is an important component of fish larvae's dietary intake within the natural food web, and copepods are often seen as capable of meeting these larval fish's nutritional needs. Zooplankton in freshwater reservoirs mostly consume algae and provide food for fish and related animals. Zooplankton has an ecological function in managing algal blooms by devouring them and supplying protein to higher trophic levels. 
Thus, zooplankton acts as a link between higher aquatic micro and macro-organisms [14].
Zooplankton comprises of a diverse group of heterotrophic organisms. These creatures consume phytoplankton, process it, and then transport energy to higher trophic levels. Zooplankton are playing an important role in nutrient recycling and energy cycling in their surroundings [10]. They typically serve as an important component of freshwater ecosystems, increasing biological production in the environment. This study investigates at the species composition, distribution, and seasonal changes of zooplankton in Kiliyur Lake, Pathalapattai, Tiruchirappalli District, Tamil Nadu. 
MATERIALS AND METHODS 
Collection of Samples and Study Area
The samples were collected on a seasonal basis from January 2022 to December 2023 for the qualitative and quantitative analysis from Kiliyur Lake is situated at Village Road, Pathalapattai, Tamil Nadu 620013. The lake basin's submerged area is about 860.94 hectares. The lake is located at longitude 79.3441774˚ E and latitude 10.9077204˚ N. The collection occurred between 5:00 AM and 7:00 AM to optimize species diversity. Twenty liters of water were extracted from the lake. Screening was performed with two distinct types of collecting nets. The first kind was used to collect surface plankton using a net with a mesh size of 100 μm. A net with a mesh size of 40μm was used for isolation reasons. Water samples were filtered to exclude plankton smaller than 20μm with a different kind of net. This technique collected and isolated a substantial quantity of zooplankton.
Identification of Zooplankton Morphology 
Zooplankton samples were obtained from the lake using a net with a mesh size of 100μm. The density of the water sample at depths of 0 to 2 meters ranged between 1200 and 9700 specimens per cubic meter. The gathered specimens were morphologically recognized using an inverted microscope and a stereo microscope (magnification x4, 10, and 20 objective lenses). The plankton samples were stored in 4% formaldehyde for further examination. A 'Sedgwick Rafter Counting Cell' was utilized to conduct a quantitative analysis of zooplankton. The identification of aquatic biota (zooplankton) was carried out using conventional studies and methodologies.

Number of Zooplankton “n” = C x 1000mm2/ A x D x E
Were,		
C	=	Number of organisms recorded
A	=	Area of field in the microscope
D	=	Depth of field (SRC depth) in mm
E	=	Number of fields counted.
RESULT AND DISCUSSION
Rotifera (7), Cladocera (5), Copepoda (4), Ostracoda (3), and Protozoa (1) were discovered among the freshwater zooplankton (Fig1-4, Table 1&2). Zooplankton is a varied group of creatures that feed on phytoplankton. Indicators of nutritional and pollution status in aquatic environments have been discovered within the structure of the zooplankton population [4 & 15]. Zooplankton selective grazing has a significant impact on phytoplankton populations. These animal components fall into three categories: raptorial predators, sediment feeders, and filter feeders. Filter feeders have the greatest effect on the amount of phytoplankton in lakes [16]. Total zooplankton numbers fluctuate, growing from March to May, peaking in the summer, and then decreasing in July and August due to heavy rainfall. The preponderance of protozoan and rotifer communities suggests a significant reduction in water quality and the beginning of eutrophication [17]. Rotifera had a much higher species richness than Cladocera, Copepoda, Protozoa, or Ostracoda (Fig.3&4).
The Rotifera
Rotifers function as living food capsules and are essential in the trophic levels of freshwater impoundments. Rotifers constitute a significant group within zooplankton, potentially accounting for nearly 50% of zooplankton productivity. Rotifer species inhabit a wide range of aquatic environments globally, owing to their remarkable adaptability to diverse ecological conditions and their efficiency in swiftly occupying available niches. In aquatic ecosystems, rotifers serve an essential function in the energy dynamics of the system. This collection of organisms facilitates the transfer of carbon from picoplankton and nanoplankton to macro-zooplankton, serving as intermediaries between microbial loops and the broader aquatic food web [17-21]. This investigation revealed seven species. Rotifer species predominance is mostly determined by their predilection for warm waters. According to Arora [19], the presence of rotifers in the water suggests that the wetland has been enhanced by a direct inflow of untreated residential sewage from the surrounding region. The increased microbial activity associated with plant matter breakdown might explain the surge in rotifer populations over the summer [22]. The abundance of Brachionus species in both tropical and temperate environments indicates that the water is alkaline, as shown by observations [23].
The cladocera
The genus Bosmina's predominance among Cladocera has long been used to predict trophic conditions [24]. This genus is prevalent in Ikeda Lake and other eutrophic lakes with dense macrophyte vegetation [24&25]. The interplay of biotic and abiotic factors in water may help to explain Cladocera dispersal [26]. In terms of nutrition and health, crustaceans are the best choice for top-tier fish in the food chain. Table 1 lists the species found in the current investigation.
The Copepoda
Copepods are among the most prevalent secondary producers in aquatic ecosystems. Besides serving as a crucial connection between phytoplankton and microzooplankton, they also function as a conduit between fish at elevated trophic levels. Copepods are at the top of the food chain and provide food for many fish species. Cyclops sp. and naupli larvae were the most common copepod species seen during the period [25-26]. The enhanced water quality was thought to be the cause of this. Chew et al. [29] and Perbiche et al. [30] observed that Cyclops sp. and nauplii are sensitive to pollution and develop faster in the presence of green algae.  
The Ostracods
In compared to other zooplankton taxa, ostracods have much lower diversity and population density. Table 1 shows that our investigation discovered just one species of Ostracoda. The results of the present experiment were associated with the data recorded by [31] in the Kunigal Tank, Tumkur District. Similar sorts of findings were found Panjapur Lake [32]
Planktonic parasites.
Killyur Lake had elevated levels of protozoans. During the research period, the species composition varied according on the water's characteristics. Alterations in their native environment may explain the seasonal fluctuations in protozoan numbers. There is a wide variety of motile protozoans among the various unicellular eukaryotic species [32]. The rise in protozoan density with temperature may be linked to two factors: 1) increased reproduction rates as a consequence of increased metabolic rates, and 2) prey and predator populations, which are often impacted by temperature [33] (Table 1).

Water temperature has a considerable impact on physiological activities and life processes, such as feeding, reproduction, movement, density, and organism diversity, all of which are dramatically influenced by high temperatures in aquatic environment [34]. 
Conclusion
This study investigated the yearly zooplankton abundance in Killyur lake. Throughout the investigation, the prevalence of five different zooplankton species was reported. Zooplankton abundance in the Killyur lake was found to peak in the summer and decrease during the monsoon. This might be attributable to higher temperatures, longer photoperiods, and greater light intensity during the summer, which promotes the growth of phytoplankton and green algae.




Fig.1. Different zooplankton species (number) found in Killyur lake during Jan – Dec 23


Fig.2. Different zooplankton species (number) found in Killyur lake during Jan – Dec 22




Fig.3. Zooplankton density in Kiliyur Wetlands 


Fig.4. Zooplankton density in Kiliyur Wetlands 

















	2023

	ZOOPLANKTON
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	ROTIFERA
	58
	52
	51
	58
	48
	67
	51
	52
	41
	60
	58
	49

	CLADOCERA
	27
	17
	17
	20
	19
	30
	21
	29
	25
	16
	30
	22

	Copepodes
	7
	24
	12
	8
	15
	12
	21
	26
	16
	5
	11
	14

	Ostracoda
	6
	17
	12
	11
	6
	6
	12
	22
	10
	10
	8
	12

	Protozoa
	7
	5
	8
	5
	11
	14
	15
	7
	11
	19
	13
	14



Table. 1: Seasonal variation of Zooplankton in Kiliyur Wetlands 




	2022

	ZOOPLANKTON
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	ROTIFERA
	38
	58
	66
	49
	38
	78
	49
	65
	55
	61
	36
	24

	CLADOCERA
	27
	26
	43
	24
	27
	35
	19
	28
	12
	17
	15
	15

	Copepodes
	15
	25
	22
	14
	8
	19
	12
	26
	10
	14
	9
	8

	Ostracoda
	8
	18
	5
	6
	14
	14
	10
	11
	19
	5
	3
	13

	Protozoa
	22
	13
	12
	15
	22
	26
	26
	27
	11
	14
	12
	18



Table. 2: Seasonal variation of Zooplankton in Kiliyur Wetlands
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