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ABSTRACT 

The present study was conducted on seasonal variation and abundance of 

zooplankton in relation to some physico-chemical parameters in the Meghna 

River from two sampling stations near Chandpur during November, 2017 to 

October, 2018. A total of 21 species under 5 major groups were recorded in 

which maximum (41.37%) belongs to Rotifers followed by Copepods (27.47%), 

Cladocera (26.09%), Ostracods (2.25%) and others (2.83%). Results showed that 

the total zooplankton abundance ranged from 69 individual/L in April, 2018 to 

946 individual/L in August, 2018 at site-A. However, at the site-B this 

abundance ranged between 43 individual/L in April, 2018 and 1112 individual/L 

in August, 2018. Again, Rotifer was the most contributory group, 47.09% and 

34.3% at site-A and site-B respectively. On the other hand, zooplankton 

abundance was highest (34% and 43%) and lowest (8% and 5%) in monsoon and 

spring respectively. Different physico-chemical parameters were measured. The 

parameters were air temperature, water temperature, water transparency and 

hydrogen ion concentration (pH). Temperature was found highest in July and 

lowest in January, similarly water transparency was highest in July and lowest in 

January. It was evident from the statistical analysis that the total zooplankton 

abundance has a positive relationship with all the physico-chemical parameters 

in both sampling sites during the study period. The findings of the present study 

will help to know about the contribution of natural food (zooplankton) to fish 

and the relationship of physico-chemical variables with the zooplankton 

abundance in the study area.  
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Introduction  

Bangladesh is endowed with a vast expanse of water bodies covering 4.92 million hectares, which 

is naturally rich in fisheries resource (Rahman et al. 2006). The Meghna River is one of the 

longest rivers in Bangladesh, and it supports the country's substantial multi-species commercial 

fisheries (Hossain et al. 2009, Hossain 2011). Fisheries may be influenced by the species 

composition, distribution, variety, and relative abundance of plankton (phytoplankton and 

zooplankton) in an aquatic habitat. One of the most important elements of the biological 

environment is plankton. The biological potentiality of an aquatic ecosystem is determined by 

plankton biomass. Plankton production is influenced by the quality, quantity, and physical 

characteristics of water (Khatun et al. 2011). Plankton plays an essential and unique role in the 

aquatic ecosystem, gaining it a prominent position in the biotic world. They have a widespread 

distribution, species diversity, and community composition that are affected by climatic changes, 

nutrient cycling, and water contamination (Jha and Barat 2003). In all aquatic habitats, plankton is 

a microscopic organism that forms the foundation of food chains and food webs. It's a massive 

assemblage of aquatic organisms that drift in water due to water currents (Zheng et al. 1984). 

Many fish species use plankton as their natural food and zooplankton, in particular, is a key food 

source for many omnivore and carnivorous fish. In both lakes and rivers, zooplankton has various 

advantages as an indicator of environmental quality. As grazers (primary and secondary 

consumers), zooplanktons play a vital role in the food chain, providing food for fishes explicitly 

or implicitly (Annalakshmi and Amsath 2012). Zooplankton is consumed by carp larvae because 

it offers the essential quantity of protein for fast growth, particularly in the gonad. Plankton was 

the main food for rui, catla, and catla-rui hybrids (Mozumder and Naser 2009). The freshwater 

zooplankton comprises of Protozoans, Rotifers, Cladocerans, Copepods and Ostracods. Fish 

production now requires a systematic study of zooplankton, as well as its occurrence and 

distribution in the Meghna River. Several studies have been conducted on the community 

composition of zooplankton in inland aquatic habitats of Bangladesh (Islam et al. 2000, 

Chowdhury and Mamun 2006, Islam et al. 2007, Islam et al. 2008, Mozumder and Naser 2009, 

Mozumder et al. 2011, Khalifa et al. 2015, Akther et al. 2015, Ahmed et al. 2016). So far, no 

research has been done on the abundance and diversity of zooplankton in the Meghna River of 

Chandpur region. So, considering all those above things keeping in mind, present study was 

carried out to determine the abundance and seasonal variations of zooplankton populations in the 

Meghna River of Chandpur region in relation to the water quality. 

Materials and Methods 

Sampling stations and sampling design  

The current study was conducted at the two sampling sites in the Meghna River at Chandpur 

sadar of Chandpur district, which is located near at Chandpur town and geographically located at 

23°13′52.18′′N 90°38′20.56′′E at Boro Station and 23°13′59.35′′N 90°38′53.08′′E at Koralia Char 

(Fig. 1). Samples were collected once in a month from November 2017 to October 2018. Water 

samples were collected from 15cm to 20cm depth of the river.  
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Fig. 1. Sampling sites-A and sampling sites-B of the Meghna River. 

Zooplankton collection and preservation 

Zooplankton samples were collected using a conical-shaped plankton net at monthly intervals 

between 5.30 and 9:30 a.m. from each sampling site. The plankton net had a mesh size of 90 

micrometers and a mouth diameter of 30 centimeters. The water was pumped through the net, and 

the plankton gathered at the bottom, where it was taken out in a plastic bottle and securely 

fastened (Welch, 1948). After collecting the zooplankton, 40 mL samples were transferred to 

plastic bottles and stored with 5% formalin. The collected zooplankton samples were transported 

to the Fisheries Laboratory of the Department of Zoology, Jagannath University for further 

analysis. 

Identification of zooplankton 

5% formalin mixed with 40 ml of sample water was kept in a plastic bottle. It was then poured 

into an S-R (Sedgwick rafter) cell. Then it was set up under a microscope to identify and 

quantify various zooplankton species. Identification was done following Ward and Whipple 

(1959), Mellanby (1975), Tonapi (1980), Bhuyian and Asmat (1992), Moniruzzaman (1997), 

and Needham and Needham (1972). Photographs of zooplankton are taken under the 

microscope (Nikkon ELD-200) at 40х magnification. 

Enumeration of zooplankton 

The Sedgwick Rafter (S-R) cell, which is 50 mm long, 20 mm broad, and 1 mm deep, was used 

to count zooplankton. Number of zooplankton in the S-R cell was derived from the following 

formula-    
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Where C represents the number of organisms counted, L represents the length of each strip (S-R 

cell length) in millimeters, D represents the depth of a strip (whipple grid image width) in 

millimeters, S represents the number of strips counted, and W represents the width of the strip 

(whipple grid image width) in millimeters. Number of cells per mm was multiplied by a 

correction factor to adjust the number of organisms per liter (APHA, 1976).  

Measurement of physicochemical parameters 

During the study period, physicochemical parameters such as air temperature, water temperature, 

water transparency, and pH were measured. Water temperature, air temperature, dissolved oxygen 

and pH were recorded at the time of sample collection by using a thermometer, digital DO meter 

(YSI, Model 58, USA) and a pH meter (Jenway, Model 3020, UK). Transparency was measured 

with the help of Secchi Disc. 

Statistical Analysis 

Statistical analyses were carried out using Microsoft Excel 2010 and Statistical Packages for 

Social Sciences (SPSS) version 20. 

Results and Discussion 

Zooplankton collected from the two sites of Chadpur across different months were identified. 

Twenty one (21) species of zooplankton were identified from the sites (Table 1 and Plate 1) 

during the study period. Among these, 7 belonged to cladocera, 9 were rotifera, 3 were copepods, 

and 1 was from ostracoda. Mozumder et al. (2011) collected 36 zooplankton species from three 

ponds in Mathbaria, including 25 rotifers, 6 protozoans, 3 copepods, and 1 each from cladocera 

and ostracoda. Rotifers were the most abundant with 9 genera and 12 species, followed by 

copepods  

Table 1. Recorded zooplankton under five groups during the study period. 

Sl. Group Genus Sl. Group Genus 

1. Cladocera Daphnia sp. 

Diaphanosoma sp. 

Chydorus sp. 

Moina sp. 

Bosmina sp. 

Simocephalus sp. 

Alona sp. 

3. Rotifers Asplanchna priodonta 

Brachionus angularis 

Brachionus caudatus 

Brachionus sp. 

Keratella sp. 

Trichocera sp. 

Colurella sp. 

Filinia sp. 

Hexarthra sp. 

2. Copepods Cyclops sp. 

Diaptomus sp. 

Diaptomus 

gracilis 

4. Ostracods Cypridopsis sp. 

5. Others (Naupli) Nauplius, Metanauplius 
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Cyclops sp. Diaptomus sp. Chydorus sp. 

   

Diaphanosoma sp. Daphnia sp. Moina sp. 

   

Brachionus sp. Keratella sp. Bosmina sp. 

   

Simocephalus sp. Cypridopsis sp. Alona sp. 

Plate 1. Different genus of zooplankton observed during study period (Photos were taken under 

the microscope (Nikkon ELD-200 at 40х magnification). 
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with 6 genera and 7 species, and cladocerans with 5 genera and 7 species in Ramsagar dighi 

(Akther et al. 2015). In the River Meghna, Ahmed et al. (2003) found 41 phytoplankton genera 

belonging to 17 families and 13 zooplankton genera belonging to 11 families. 

Abundance of zooplankton 

Monthly abundance of zooplankton in the river Meghna at site-A (Boro station) and site-B 

(Koralia char) are graphically presented in Fig. 2 from the accumulated data in a year. Monthly 

abundance of zooplankton varied from 69 individual/L (April, 2018) to 946 individual/L (August, 

2018) at site-A and 43 individual/L (April, 2018) to 1112 individual/L (August, 2018) at site-B. 

Hassan et al. (1994) reported low abundance of zooplankton (225-1575 ind./L) from Dhanmondi 

Lake. 

 

Fig. 2. Abundance of zooplankton (individual/L) in two sites in the river Meghna at Chandpur 

area. 

Figs. 3 and 4 depict the various zooplankton groups observed in different months. It was observed 

that maximum (238 ind./L) and  minimum (3 ind./L) Copepoda were recorded in November and 

March respectively in case of site-A. Whereas, maximum (439 ind./L) and minimum (2 ind./L) 

Copepoda were found in August and February in case of site-B. Rotifera  was recorded as the 

highest (327 ind./L) at site-A in the month of August, while at site-B it was the highest (254 

ind./L) in the month of May, Cladocera was highest (355 ind./L at site-A and 387 ind./L at site-B)  

in the month of August and Ostracoda was highest (26 ind./L at site-A and 30 ind./L at site-B) in 

the month of June at site-A and July at site-B. Ahsan et al. (2012) recorded the total zooplankton 

abundance was highest (49 ind./l) in Godagari and lowest (1 ind./l) in Charghat, with a mean 

value of 19.46 4.12 ind./l in the Ganges Meghna river system route. 
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Fig. 3. Abundance of different groups of zooplankton at site-A in the Meghna River. 

 

Fig. 4. Abundance of different groups of zooplankton at site-B in the Meghna River. 

In the present study, the sampling site-A was Boro station and site-B was Koralia char where 

different genera of five prominent groups of zooplankton were identified. Besides, there were 

some other genera of zooplankton that belonged to other groups. Rotifer was most dominant 

(47.09%) at site-A and (34.30%) followed by Copepoda (34.88%) at site-B, in which Brachionus 

sp, Trichocera sp, and Keratella sp were found in great numbers. Cladocera were the second 

highest in number 26.6% at site-A and 25.46% at site-B. Cladocera was strongly dominated by 

Daphnia. Other abundantly populated genera were Moina sp, Bosmina sp, Simocephalus sp, 
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Copepods (20%) at site-A and Cladocera (24%) at site-B and Copepods were highly dominated 

by Cyclops. Ostracods made up only 2% of the population at both sampling sites. Zooplankton 

belong to other groups (Naupli) and constitute almost 3% at both sites. Hasan et al. (2020) 

recorded Branchiopoda (34%) were found to be the biggest group in terms of species followed by 

Copepoda (33%) among the five zooplankton groups in the Meghna River Estuary. Copepoda 

was discovered as a dominant group in two shrimp ghers at Khulna, Bangladesh by Islam et al. 

(2007). 

Seasonal variation of zooplankton 

It was evident from the present study that the most dominant season of zooplankton was in the 

monsoon (mid-June to mid-August) at both site-A (34%) and site-B (43%). Again, the second 

most dominant season of zooplankton abundance was in autumn (mid-August to mid-October) at 

site-A (28%) and site-B (26%). However, the lowest season of zooplankton abundance was in 

spring (mid-February to mid-April) at site-A (8%) and site-B (5%) (Fig. 5). 

  

Fig. 5. Seasonal variation of zooplankton at two different sites during the study period. 

Physicochemical parameters 

The physicochemical quality of water determines the favorable conditions for life to thrive in 

ponds, lakes, rivers, and other bodies of water (Khalifa et al. 2015).While collecting zooplankton 

samples, a total of four physicochemical characteristics were examined. Table 2 shows the values 

of their maximum, minimum, mean, and standard deviation. 

Table 2. Some physicochemical parameters observed during the study period. 

Site-A 

Parameters Maximum Minimum Mean ± SD 

Air temperature(°C) 32 15 25.3±5.56 

Water temperature (°C) 31 18 25.8±4.67 

Water transparency (cm) 56.9 36.4 47.3±7.12 

pH 8.2 7.1 7.60±0.38 
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Site-B 

Parameters Maximum Minimum Mean ± SD 

Air temperature (°C) 33 20 27.3±4.71 

Water temperature (°C) 31.5 21 27.4±3.96 

Water transparency (cm) 41 28.7 34.6±4.13 

pH 7.8 6.9 7.26±0.26 

Among the various physico-chemical factors, temperature is generally considered as one of the 

most important factors in an aquatic ecosystem. The current investigation discovered a modest 

temperature difference between the air and the water. The maximum air temperature 33°C was 

recorded at site-B in the month of July as well as August, 2018; whereas, the lowest air 

temperature 15 °C was recorded at site-A in the month of January, 2018. On the other hand,   

the highest and lowest water temperatures were recorded in the month of July, 2018 (32°C)  

and January, 2018 (18°C) at both sites. This might be due to rapid changes in air temperature 

(Miah et. al. 1981). In the study, it has been observed that the temperature increases slightly in 

July. It may be due to excess flow of effluents, for Bangladesh 24°C to 32°C. The variation of 

water and air temperature did not show much influence on the growth of zooplankton 

community. 

The Sacchi depth for transparency was found to fluctuate between a maximum of 56.9 cm in 

October and a minimum of 28.7 cm in May at  site-A. At site-B showed maximum of 41.0 cm and 

minimum of 28.7 cm in October and May respectively. Boyd (1990) mentioned that a water body 

with 30 to 60 cm Sacchi disc depth is generally considered adequate for zooplankton production. 

Rahman (1992) also mentioned that the transparency of productive water bodies should be 40 cm 

or less. So site-A is less productive than the site-B. The pH has an impact on aquatic species since 

most of their metabolic activities are pH dependent (Wang et al. 2012); pH 6.5 - 8.2 is the ideal 

range for aquatic life to thrive (Murdock et al. 2001).The pH values of two sites were found 

maximum 8.2 at site-A and minimum 6.9 at site-B. The pH value showed little fluctuation all over 

the year. The pH of 7.55-8.03 in the Rajshahi Beel (Rahman et al. 2006) which is extremely 

similar to the values found in this study. Other researchers have reported similar findings 

(Hossain et al. 1997, Saha and Hossain 2002). 

Relationships between zooplankton prevalence and certain physicochemical parameters 

Correlations of zooplankton abundance with physico-chemical parameters in the river Meghna at 

Chandpur area are presented in Table 3. It was observed that the abundance of zooplankton was 

positively correlated with pH, temperature and transparency in both sampling sites during the 

study period. 
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Table 3. The co-efficient of correlation of total zooplankton and physicochemical 

parameters. 

Site-A 

Sl. 

No. 
Particulars Co-efficient of 

correlation 
Comments 

01 Total zooplankton vs air temperature 0.486  Insignificant 

02 Total zooplankton vs water temperature 0.503 Insignificant 

03 Total Zooplankton vs transparency 0.725 Significant (p˂0.1) 

04 Total Zooplankton vs pH 0.208 Insignificant 

Site-B 

01 Total zooplankton vs air temperature 0.536 Insignificant 

02 Total zooplankton vs water temperature 0.547 Insignificant 

03 Total Zooplankton vs transparency 0.621 Significant (p˂0.5) 

04 Total Zooplankton vs pH 0.295 Insignificant 

In this study, zooplankton abundance had a significant positive correlation with transparency (r = 

0.725 and 0.621 at sites A and B, respectively). These findings contradict the findings of Islam et 

al. (2008), who worked at two cultivable ponds in Khulna's southern region and found a moderate 

adverse correlation. In this study, zooplankton abundance had an insignificant positive correlation 

with water pH (r = 0.208 and 0.295 at site-A and site-B respectively), air temperature (r = 0.486 

and 0.536 at site-A and site-B respectively), and water temperature (r = 0.503 and 0.547 at site-A 

and site-B respectively). A similar result was reported by Chowdhury and Mazumder (1987), and 

Islam et al. (2000). 

Conclusion 

A total of 20 genera under 5 groups like Rotifers, Cladocera, Copepods and Ostracoda were 

identified from the Meghna River in the Chandpur area. The maximum and minimum abundance 

of zooplankton were found in August and April 2018, respectively. The numerical density and 

species richness of zooplankton were higher in the monsoon with a depression in the spring. The 

sampling area in case of this study was not so large. Therefore, overall comment on the diversity 

and abundance of zooplankton in the Meghna River is difficult. Further research including more 

sampling areas and paying more time is recommended. 
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