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Abstract 

It is generally accepted that algae provide for a healthy addition to both human and animal diets. Organic fertilisers are natural 

compounds that have a tendency to hasten the creation of phytoplankton or other tiny organisms on which many fish feed 

more quickly. This in turn helps the fish grow and reproduce more quickly. The purpose of this investigation was to 

investigate the physicochemical characteristics, nutritional and phytoplankton dynamics in cow manure at five different 

concentrations. The purpose of this investigation was to investigate the physicochemical characteristics, nutritional and 

phytoplankton dynamics in cow manure at five different concentrations. In the current study, the concentration of cow manure 

was too low, which resulted in a low phytoplankton count. This was due to the fact that the water was polluted, and the cow 

manure concentration was too high. The number of phytoplankton was low because there were not enough nutrients in the 

water; but, the concentration of cow manure was adequate, and there was sufficient water volume and seeds for phytoplankton, 

thus the number of phytoplankton was high. 
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Introduction 

There is a long and illustrious history behind the practise of 

utilising organic fertilisers in tropical semi-intensive 

aquaculture. They have the potential, after being introduced 

into ponds, to ultimately improve fish production through 

soluble and/or particulate pathways. This potential exists 

due to the fact that they have the ability. The release of 

soluble nitrogen (N) and phosphorous (P) stimulates the 

growth of algae, which can then be consumed by fish either 

directly or after being processed intermediately by 

zooplankton or microbes. In either scenario, the eating of 

algae is good for the environment because of the positive 

effects it has on the food web. (the accumulation of debris) 

(Colman and Edwards, 1987) [Citation needed] [3].  

Analysis of aquatic ecosystems in India has been carried out 

using either chemical or biological methods (Vijayan et al. 

2018). This monitoring has been carried out. [19]. According 

to Tamizhazhagan et al. (2016), the expansion of industry 

and the acceleration of urbanisation have both led to the 

establishment of polluted zones that discharge potentially 

harmful substances into the environment around them. 

These zones can be identified by their presence of a high 

concentration of pollution [18]. According to Tamizhazhagan 

and Pugazhendy (2015), the most prevalent cause of water 

pollution in developing nations is waste from houses and 

factories that is dumped untreated into waterways such as 

streams or ponds. This is the most common cause of water 

pollution in developing countries [17]. 

The study of plankton has proven to be very interesting due 

to the fact that plankton are organisms that are not overly 

complicated and can be found in almost every environment 

on the planet. This is because they are able to live in habitats 

that contain a wide variety of temperatures, pressures, and 

other conditions that can affect their survival. A significant 

feature of the landscapes of high latitudes and an important 

category of freshwater ecosystems are lakes and ponds that 

are relatively shallow and have clear water. These types of 

bodies of water can be found in both freshwater and marine 

environments. Despite the fact that there is a limited number 

of water column resources that may be easily consumed, the 

zooplankton biomass and abundance in ponds are frequently 

more substantial and greater than in deeper lakes with 

equivalent low chlorophyll 'a' levels (Swaddle and Thomas, 

2001). This is the case even though deeper lakes have higher 

chlorophyll 'a' levels. [16]. In shallow water ecosystems, 

besides phytoplankton, there are a few other primary 

sources of carbon that need to be taken into mind. These 

sources of carbon are just as important as phytoplankton. 

The highly developed benthic ecology of microbial mats is 

one of the most distinctive qualities of lakes and ponds 

found at high latitudes, as stated by Davis (1997). This is 

one of the most distinguishing characteristics of lakes and 

ponds located at high latitudes [4]. 

The demand for fish and products that are produced from 

fishing has been steadily increasing over the past few 

decades, leading to an expansion in the industry. The direct 

application of fertiliser, which increases the creation of 

phytoplankton, which is a natural food item for fishes 

(Chakrabarti and Jana, 1998), is one of the most frequent 

tactics for increasing fish output in ponds. Directly applying 

fertiliser has been shown to increase the production of 

phytoplankton, which in turn has been shown to increase 

fish output. [2]. For the purpose of keeping production 

consistent along the low coast According to Gupta and 

Noble (2001) and Majumdar et al. (2002), the process of 

utilising animal wastes for the goal of fertilising ponds is a 

procedure that is commonplace in a vast number of 

countries [7, 10].  

The use of cow dung as a fertiliser in freshwater fish culture 

ponds is a time-honored aquaculture activity that dates back 
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at least a year. Since its inception, this method has 

consistently produced a wide range of commendable 

outcomes, which continue to this day. Fertilising the ponds 

with cow manure is the most effective method that has been 

developed so far for making up for or providing the critical 

nutrients required to increase the natural productivity of the 

ponds through the generation of aquatic biota, which are 

either directly or indirectly responsible for providing food 

for fish. This is because cow manure is rich in nitrogen, 

which is essential for the growth of aquatic biota, which in 

turn is essential for the growth of fish. (Knud-Hansen, 1998) 

[Knud-Hansen] The name "Knud-Hansen" [9].  

Determining the optimum amounts of administration and the 

after-effects of hyper administration are two of the 

challenges that aquaculture practitioners are currently 

confronting in the industry. In a study that was conducted in 

1992, Muhammad Javed and his colleagues found that 

boosting the primary productivity of fish ponds through the 

use of both organic and inorganic fertilisers that came from 

a range of different sources was able to significantly boost 

the production of farmed fish. [11]. The introduction of live 

feeds into culture systems results in an overall improvement 

in the quality of the larvae, fingerlings, and fry that are 

generated by those systems. Because of this, using manures 

as a strategy to improve live feed production in ponds and, 

consequently, the development of fry and fingerlings is the 

most effective method that is now accessible. The usage of 

adequate feeds that are also cost-effective is the primary 

factor that determines the level of success that is achieved 

by aquaculture practises in the modern world. The 

cultivation of phytoplankton and zooplankton is the 

fundamental purpose of this study. Cow dung will be used 

as a source of nutrients; however, the amounts of cow dung 

used will be limited to those that are regarded ideal.  

The use of organic and inorganic fertilisers is the major 

means by which the quantity of primary producers is 

enhanced. To encourage an abundant growth of 

zooplankton, insect larvae, and other forms of creatures that 

fish take as food, organic fertilisers, such as the manure 

from cattle, pigs, and poultry, as well as biomass slurry, 

compost, and other animal wastes, work as a category or 

composite for the aim of cultivating an environment that is 

conducive to the growth of these organisms. Therefore, in 

order to accomplish the goal of preserving the essential 

stability of the food chain in fish ponds, it is common 

practise to make use of a variety of various kinds of 

fertilisers. Within the context of the pond's ecological 

system, this serves to ensure that there is a healthy 

equilibrium between the amounts of plant and animal 

matter. 

Because the goal of scientific management is to produce fish 

at a low cost, the emphasis should be placed, on the one 

hand, on the extent to which natural food is utilised via the 

use of inorganic or organic fertilisers, and, on the other 

hand, on the improvement of natural food utilisation through 

the use of polyculture (Essa et al. 1988) [6].  
 

Materials Method 

Collection of sample and sampling period  

The water sample was collected every other week between 

the hours of 9 and 11 in the morning from a variety of 

locations between December 1 and December 15, 2022. 

 

Plankton sampling and analysis 

The sample culture and the plankton samples were collected 

using a plankton net with a mesh size ranging from 200 to 

300. the analysis required the collection of a 1ml subculture 

sample from each sample of the organic fertiliser, such as 

cow manure (10g,20g,30g,40g,50g), as well as a control as 

T1 – 10g, T2 – 20g, T3 – 30g, T4 – 40g, and T5 – 50g and 

Control.  

 

Physico-chemical parameters  

The majority of the analysis was carried out during a span of 

five days, beginning when the samples were collected. In 

the laboratory, the following measurements are taken: 

temperature, pH, free carbon dioxide (FCO2), dissolved 

oxygen (DO), electric conductivity (EC), chloride, 

phosphate, sodium, magnesium, and calcium (APHA 1995) 
[1].  

 

Collection of sample  

The investigation was carried out by frequently surveying in 

the winter of 2018, and over fifty phytoplankton samples of 

fresh water plankton were gathered with the assistance of 

phytoplankton and a net with a mesh size of two hundred to 

three hundred metres from the very river of front and back 

between the bridge, pond of Kandaswami Kandar's College, 

Velur of Namakkal districts. Various types of plankton ice 

were collected using a variety of distinct methodologies. 

Flora was gathered with the use of a pipette, hands from the 

collection sites, and sites themselves. Every single sample 

of plankton that was taken was cultivated in cow manure 

that had been used before. Kandaswami Kandar's College in 

Velur was home to the investigation, which took place in the 

Department of Zoology there. 

 

Plankton identification 

Under the microscope, one drop was extracted from each 

sample using a small pipette. This drop was placed on a 

slide together with a cover slip. Diagrams were made using 

a camera digital approach. 

The experiment was conducted using bell jars made of glass 

on a scale of six. Every one of the jars has a capacity of 5 

litres. The duration of the trial was for a total of 15 days, 

and samples were collected every two weeks. The first five 

jars each contained a different amount of cow dung in the 

following proportions: 10 grammes, 20 grammes, 30 

grammes, 40 grammes, and 50 grammes. The sixth jar 

served as a control and was not used. On the first day of the 

study, each of the six jars was filled with 5 litres of water 

containing plankton samples. This was done on the first day 

of the investigation. A sufficient amount of oxygen was 

introduced into the jars. On metal racks that had adequate 

ventilation, the entire assembly was left undisturbed for a 

period of time. After a lag phase of five days, the sampling 

finally got underway. Microscope examination was 

performed on the samples that were obtained. The plankton 

abundance in the original volume was then computed using 

the formula: N= A x 100 x C / V x F x L  

N= number of plankton cells or unit per litre of original, 

A= total number of plankton counted, 

C= volume of final concentrate of the samples in millilitre, 

V= volume of a field in cubic millimetre 

F= number of fields counted 

L= volume of original water in litre 
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Result 
 

Table1: Physico-chemical parameters of culture period in 15 days (December-1 to 15 (2022) of four times interval 
 

Parameters/ Samples Control T1 T2 T3 T4 T5 

Temperature (oC) 20.11±2.68 25.5±1.55 24.38±0.68 23.25±0.95 22.49±1.31 21.00±1.76 

pH 7.58±0.73 7.39±0.25 7.11±0.57 7.91±0.26 8.12±0.40 8.85±0.43 

Electrical Conductivity 150.0±6.08 148.72±5.23 143.52±4.33 152.65±7.69 141.32±5.79 143.17±3.25 

DO (mg/l) 9.95±2.22 9.85±3.82 9.20±5.35 9.56±4.68 7.21±3.22 6.26±2.48 

FreeCO2 (mg/l) 3.62±0.16 3.24±0.34 3.73±0.88 3.69±0.85 4.37±0.24 3.65±0.11 

Calcium (mg/l) 14.28±0.23 11.66±0.11 12.51±0.48 13.25±0.74 10.21±0.43 9.32±0.78 

Chloride (mg/l) 16.22±0.9 14.58±0.67 15.81±0.19 12.43±0.28 11.45±0.95 10.35±0.84 

Magnesium (mg/l) 13.59±0.30 12.92±0.65 14.13±0.73 15.66±0.48 10.76±0.09 11.23±0.01 

Sodium(mg/l) 16.57±0.11 18.29±0.24 17.12±0.39 19.20±0.61 15.23±0.91 13.73±0.32 

Potassium (mg/l) 5.83±0.98 4.29±0.43 3.28±0.33 5.26±0.88 2.12±0.56 1.55±0.02 

 
Table 2: Number of Phytoplankton in culture period for 15 days 

(December-1 to 15 (2022) of four times interval 
 

No of days/Samples 0 day 5th day 10th day 15thday 

Control 50 78 107 123 

T1 48 261 557 1169 

T2 36 448 736 1152 

T3 57 612 939 1337 

T4 52 219 521 653 

T5 61 182 306 526 

 

Discussion  

The diversity and density of phytoplankton species can vary 

depending on a number of parameters, including the amount 

of nutrient composition, Physico-chemical characteristics, 

climate patterns, and hydrodynamics of lake water 

(Naqqiuddin et al, 2013; Normawaty et al, 2013). These 

aspects were studied by Naqqiuddin et al. and Normawaty 

et al. [12, 13]. 

According to the findings of our research, the average water 

temperature ranged from 20.11 to 25.5 degrees Celsius, the 

pH of the water ranged from 7.11 to 8.85, the electrical 

conductivity of the water ranged from 141.17 to 152.65, the 

oxygen content of the water ranged from 6.26 to 9.95 

milligrammes per litre, the carbon dioxide content of the 

water ranged from 3.24 to 4.37 milligrammes per litre, the 

magnesium content of the water ranged from 10. 

Because phytoplankton communities are sensitive to 

changes in their environment, the overall phytoplankton 

biomass and the presence of many different phytoplankton 

species are employed as indicators of the quality of the 

water. Therefore, it is necessary to determine the 

appropriate amount of cow dung to add to the system so that 

it can support healthy growth of plankton without 

compromising the water's quality in any way. The influence 

that fertiliser has on the generation of plankton has been the 

subject of a great deal of research (Hossain et al., 2006 [8]). 

There is a correlation between the type of manure and the 

productivity of phytoplankton because manure provides 

nutrients that are essential for primary production. Fish 

ponds can benefit greatly from the addition of chicken, goat, 

rabbit, sheep, cattle, or horse manure to their environment. 

Ammonia-rich manures, such as those produced by 

livestock, can be beneficial to plant growth. If an excessive 

amount of poultry droppings are put to a pond, leading to 

pollution without discrimination, then the droppings may be 

harmful to the aquatic life there. The provision of suitable 

quantities of critical nutrients for phytoplankton production 

is the primary goal of pond manuring (Steinberg et al., 2006 

and Wang, 2000) [15, 20], as stated in both of these scholarly 

works. Fertilisation, also known as manuring, is a practise 

that is commonly used in fishponds for the creation of 

natural fish. This practise is widespread because it is 

essential for the practise of sustainable aquaculture and 

because it helps reduce the amount of money spent on 

pricey feeds and fertilisers, which account for more than 

half of the total input cost (Edwards, 1980 and Oribhabor 

and Ansa, 2006). [5, 14]. 
According to the results of our research, using five different 
concentrations such as T1 (10 grammes), T2 (20 grammes), 
T3 (30 grammes), T4 (40 grammes), and T5 (50 grammes), 
we found that the average phytoplankton count increased 
from the fifth to the fifteenth day. On the fifth day, the 
average count was T1-261, T2-557, T3-612, T4-219, and 
T5-182, while on the tenth day it was T1-557, T2 
 

Conclusion 
The current study found that the concentration of cow 
manure was too high in the water, which caused the count of 
phytoplankton to be low; however, the concentration of cow 
manure was too low, which caused the count of 
phytoplankton to be low because there was a lack of 
nutrients; however, the concentration of cow manure was 
correct in terms of water volume and seeds for 
phytoplankton, which caused the count of phytoplankton to 
be high.  
 

Acknowledgement 
For providing the essential facilities, the authors would like 
to express their gratitude to the management of 
Kandasawami Kandar's College in Velur, Namakkal, 
Tamilnadu, India. 
 

References 
1. APHA. Standard methods for examination of water and 

waste water, Washington Dc. USA,1995:19:11-40. 
2. Chakrabarti R, Jana BB. Effects on growth and water 

quality of feeding exogenous plankton compared to use 
of manure in the culture of Mrigal, Cirrhinus mrigala, 
and Rohu, Labeo Rohita fry is tanks. Journal of Applied 
Aquaculture,1998:8:87–95.  

3. Colman J, Edwards P. Feeding pathways and 

environmental constraints in waste-fed aquaculture: 

balance and optimization. In: Detritus and Microbial 

Ecology in Aquaculture (ed. by D.J.W. Moriarty & 

R.S.V. Pullin), 1987, 24G- 281. ICLARM Conference 

Proceedings 14, International Center for Living Aquatic 

Resources Management, Manila, Philippines. 

4. Davis C, Michele, John B, Vincent. "Chromium 

oligopeptide activates insulin receptor tyrosine kinase 

activity." Biochemistry 36.15, 1997, 4382-4385.  



International Journal of Zoology Studies www.zoologyjournals.com 

35 

5. Edwards P. A review of recycling organic wastes into 

fish, with emphasis on the tropics. 

Aquaculture,1980:21: 261–279. 

6. Essa MA, El-Sherif ZM, Abdel Moati AR, Aboul- Ezz 

SM. An experiment for Scientific management of El-

Khashaa Fish farm (Kafr El-Shiekh Governorate). Proc. 

Is1 Sc. Com. Develop. Fish. Resour. Fac. Agr. Alex, 

1988. 

7. Gupta MV, Noble F. Integrated chicken – fish farming. 

M. Halwart, J. Gonsalves and M. Prein (Eds.), 

Integrated agriculture – aquaculture: A primer, FAO 

Fisheries Technical Paper 407, FAO, 2001 Rome:49-

53. 

8. Hossain MY, Begum M, Ahmed ZF, Hoque MA, 

Karim MA, Wahab MA. A study of the effects of iso- 

phosphorus fertilizers on plankton production in fish 

ponds. South Paci. Stud,2006:26:101-110.  

9. Knud-Hansen CF. Pond Fertilization: Ecological 

Approach and Practical Application. Pond Dynamics/ 

Aquaculture Collaborative Research Support 

Programme, Oregon State University, Corvallis, 

Oregon, 1998, 125. 

10. Majumdar S, Biswas S, Barat S. Abundance of 

ammonifying and heterotrophic bacterial populations in 

the water manured with cowdung and distillery sludge 

in outdoor model tanks. Asian Journal of Microbiology, 

Biotechnology and Environmental Science,2002:4:229–

233. 

11. Muhammad Javed, Muhammad Hassan, Sial MB. Fish 

Pond Fertilization. Iv. Effect of Cow-Dung on The 

Growth Performance of Major Carps., Pak. J. Agri, 

1992, 29(2).  

12. Naqqiuddin MA, Alim A, Ghani IA, Omar H, Ismail A. 

The diversity and density of marine dinoflagellates in 

the middle zone of Malacca straits. The Malayan 

Nature Journal,2013:65:61–80.  

13. Normawaty MN, Siti NRH, Zainab ML Yukinori M, 

Najma TM, Shahbudin SS. Diversity of phytoplankton 

in coastal water of Kuantan, Pahang, Malaysia. 

Malaysian Journal of Science,2013:32: 29–37.  

14. Oribhabor BJ, Ansa EJ. Organic waste reclamation, 

recycling and re-use in integrated fish farming in the 

Niger Delta. Journal of Applied Sciences and 

Environmental Management,2006:10(3):47–53.  

15. Steinberg CEW, Kamara S, Prokhotskaya Vyu, 

Manusadžianas L, Karasyova TA, Timofeyev MA, et 

al. Dissolved humic substances – ecological driving 

forces from the individual to the ecosystem level? 

Freshwater Biology,2006:51(7):1189–1210. 

16. Swaddle, Thomas W. Silicate complexes of aluminum 

(III) in aqueous systems. Coordination Chemistry 

Reviews 219, 2001, 665-686.  

17. Tamizhazhagan V, Pugazhendy K. The toxicity effect 

of Monocrotophos 36% Ec on the Hematology, Labeo 

rohita (Hamilton, 1882)." Int J Curr Pharm Res 4, 2015, 

92-95.  

18. Tamizhazhagan V. The toxicity effect of 

Monocrotophos 36% EC on the Histological changes in 

gill of Labeo rohita. International journal of innovative 

research in multidisciplinary field 2.11, 2016, 435-439.  

19. Vijayan P. Analysis of physicochemical parameters 

water samples from Cauvery River in Thanjavur 

district, Tamil Nadu. International Journal of Biology 

Research. 3.1, 2018, 223-227.  

20. Wang Wu. Fish Culture and Enhancement. China 

Agricultural Press, Beijing, China, 2000, 661. 


