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Abstract - Impact of fertilizer on mass production of zooplankton in pond was studied for three months in Patuakhali 
Science and Technology University campus, Dumki, Patuakhali. Twelve ponds were selected for four treatments with three 
replications. In which Treatment-4 (T4) was control treatment without any fertilizer. T1, (decomposed cow dung 3 
kg/decimal, urea 300 gm/decimal and TSP 150 gm/decimal) produced cyclops 2-5/ml, Rotifer 1-2/ml, Moina 0-1/ml, other 
zooplankton 2-4/ml and phytoplankton 4-5 /ml respectively.T2, (decomposed cow dung 3 kg/decimal, urea 300 gm/decimal 
and TSP 150 gm/decimal and MOC 1 kg/decimal) produced cyclops 2-6/ml, Rotifer 1-2/ml, Moina 1-3/ml, other 
zooplankton 3-5/ml and phytoplankton 6-8/ml respectively. T3, (cow dung 3 kg/decimal, urea 300 gm/decimal and TSP 150 
gm/decimal MOC 1 kg/decimal and Mila 30 gm/decimal) produced Rotifer 5-6/ml, Moina 6-8/ml, other zooplankton 1-2/ml 
and phytoplankton 12-17/ml respectively. The experiment showed that T3 did not produce any cyclops. It was evidenced 
from the experiment that against the control condition the production of different plankton was significantly higher in all 
treatments. Among the all treatments T3, (Liming + Cowdung + TSP + Urea +MOC + Mila) produced higher amounts of 
Rotifera and Moina which can be used as an alternative food of artemia in shrimp and prawn hatchery. 
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I. INTRODUCTION 
 
Fish and Fisheries play an important role in the social 
and economic life of Bangladesh in terms of income, 
nutrition, employment and foreign exchange 
earnings. About 60% of the country's animal protein 
supply is furnished by fish and fishery products (DoF, 
2014). In our national economy, it contributes 4.37% 
to the GDP and 2.01% to the export earnings (DoF, 
2014). In spite of all these, the present level of fish 
production is not sufficient to meet up our 
requirements. Consumption is only about 52.87 g/day 
whereas required amount is 60 g/day (DoF, 2014). 
Although the fisheries sector of Bangladesh is 
growing well than past, but per unit production is 
much lower than some other fish producing countries 
like China, Thailand etc. To overcome the problems 
appropriate fisheries management techniques should 
be employed. Successful fish culture practices 
primarily depend on the maintenance of healthy 
aquatic environment and the production of sufficient 
fish food organisms. Among the primary factors 
limiting the productive capacity of water body, the 
most important is the quantity of available nutrients. 
Nutrients from decomposition of unutilized feed and 
organic wastes of living organisms plus those directly 
from the given fertilizers in aquaculture ponds favor 
the growth of plankton. 

Fish ponds are environments completely managed 
and handled by man, with constant addition of 
fertilizer in order to increase the productivity and 
profitability of the system. The carrying capacity of 
aquatic habitat is essentially connected with the 
qualitative and quantitative aspects of plankton bio-
mass. The greater the plankton bio-mass the larger 
the standing crop.The natural productivity of a pond 
therefore can be greatly enhanced by using fertilizers, 
which may make up or provide essentially necessary 
nutrients for the production of aquatic biota. 
 
Fish culture in Bangladesh are increasing day by day, 
but as the feed cost occupies the major portion of the 
operational cost most of the farmers can't afford to 
formulate a successful fish culture. It is perhaps the 
right time to think as to how the fish production could 
be increased at minimum time, labor and money. 
 
Plankton is the natural food of many species of fishes, 
especially zooplankton constitute important food item 
of many omnivorous and carnivorous fishes. The 
larvae of carps feed mostly on zooplankton (Dewan et 
al. 1977) because zooplankton provides the necessary 
amount of protein for the rapid growth and specially 
that of the gonad. According to Prasad & Singh 
(2003), the zooplankton forms the principal source of 
food for fish within the water body, zooplankton 
contributes about 82% of the food items of Anabas 
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testudineus (Shafi and Mustafa,1976), 32% of 
Notopterusnotopterus (Mustafa & Ahmed, 1979), 
47.06% of Catlacatlaand 6.37% of Labeorohita(Ali 
and Islam, 1981), 24.19% of 
Oreochromisnilotica(Ismail et al. 1984), 38.5% of 
Rohteecotio(Ali et al. 1984) and 30% of 
Mystusvittatus(Bhuiyan and Haque, 1984). Some of 
the works which have been done in Bangladesh 
include those of Das and Bhuiyan (1974), Islam and 
Mendes (1976), Khan et al. (1978), Bhuiyan and 
Nesa (1998a) and Bhuiyanet al. (1997), Islam et al. 
(2000) studied ecology and seasonal abundance of 
some zooplankton of a pond in Rajshahi. Naz (1992) 
studied the eutrophic and hypertrophic nature of fish 
ponds of Rajshahi university campus. Many 
researchers worked on the percentage composition, 
seasonal variation and occurrence of freshwater 
zooplankton but little or no information is available 
on the abundance of zooplankton in culture and non-
culture pond in relation to water quality parameters. 
Among the different systems, the semi-intensive 
aquaculture encourages the natural food production 
through fertilization. Thus, the understanding in 
natural food production in pond especially on the 
zooplankton production is considered very important 
for the development of fertilizer based rural 
aquaculture practice in Bangladesh. Both organic and 
inorganic fertilizers are used for zooplankton 
production in our country. Comparatively the organic 
fertilizer is easily available and low cost than that of 
the inorganic fertilizer. 

II. MATERIALS AND METHODS 
 
i. Study area: The experiment was conducted in 
twelve fish ponds for a period of 3 months from 
September to November in 2014 to study the impact 
of fertilizer on mass production of zooplankton 
community in pond environment in Patuakhali 
science and technology University Campus, 
DumkiPatuakhali. Twelve rain-fed rectangular ponds 
were used for this experiment and all ponds suited 
side by side in the same area. The size and depth of 
each pond was 2 decimal and 1m respectively. All 
ponds were marked as T1, T2, T3and T4 with three 
replications each. 
 
ii. Pond Preparation: Broken dikes and holes were 
repaired. Aquatic vegetations were cleared off 
through cutting; the grasses on the pond dike were 
also pruned manually to very small size. Complete 
eradication of all undesirable fish, insects and other 
aquatic life forms by using 494 phostoxin tablets/ha. 
Liming was done at a rate of 617.5 kg/ha. 
 
iii. Experimental Design and pond fertilization: 
The trial was conducted in a completely randomized 
design into four treatments with three replications 
(R1, R2, and R3) each (Table 1). 
 
 

Table 1: Different fertilizer combination in different treatments 
Treatments Variables Replications 

T1 Liming + Cowdung + TSP + Urea R1 
R2 
R3 

T2 Liming + Cowdung + TSP + Urea +MOC R1 
R2 
R3 

T3 Liming + Cowdung + TSP + Urea +MOC + Mila R1 
R2 
R3 

T4 Control (no fertilizer) R1 
R2 
R3 

 
iv. Analysis of water quality: The water quality 
parameters were recorded fortnightly throughout the 
experimental Period. Water quality measurement and 
sample collection were made between 08:00 to11:30 
A.M. on each sampling day. Water quality parameters 
such as transparency, temperature (air and water), 
dissolved oxygen, and pH were measured. Water 
temperature was recorded with the help of a 
centigrade thermometer (div- 0.1 °C) and 
transparency was determined by Secchi disc (25cm 
radius). Salinity was primarily determined at the 
sampling station with a refractometer indicating the 
value of salinity. pH of pond water was determined  

 
by a direct reading digital pH meter (Jenway, model, 
3020). DO was measured by Winkler’s Titration 
method (APHA, 1989). Other parameters were 
measured byusing HACH Test Kit (Model: FF-2). 
 
v. Collection of plankton sample and preservation: 
Plankton samples were collected from each pond. A 
bucket contained two liters of water was used to 
collect 10 liters of water from five different places 
and depth of the pond and passed through fine mesh 
(25 µm) plankton net. The concentrated samples were 
transferred to a measuring cylinder and carefully 
made up to a standard volume of 50ml with distilled 
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water. Then the collected plankton samples were 
preserved in 10% buffered formalin in small plastic 
bottles each for subsequent studies. 
 
vi. Qualitative and quantitative study of plankton: 
From each 50 ml preserved sample, 1 ml sub-sample 
was examined by using a Sedge Wick-Rafter cell (S-
R cell) and a binocular microscope (Olympus CH-40) 
with phase contrast facilities. The Sedge Wick-Rafter 
counting cell is a special type of slide having a 
counting chamber which is 50 mm long, 20 mm wide 
and 1mm deep; the volume of the chamber is 1ml. 
The counting chamber is equally divided into 1000 
fields, each having a volume of 0.001 ml.         
 
1ml sub sample from each sample was transferred to 
the cell and then all planktonic organisms present in 
10 squares of the cell chosen randomly were 
identified and counted. For each pond, mean number 
of plankton was recorded and expressed numerically 
per liter of water. The quantitative estimation of 
plankton was done by using the following formula for 
quantitative estimation.           
    

N= 
 A × 1000 × C

V × F × L      (Rahman, 1992) 

 
Where,N = Number of plankton cells or units per liter 
of original water,A = Total number of plankton 
counted,C = Volume of final concentrate of the 
sample in ml,V = Volume of field in cubic mm,F = 
Number of field counted andL = Volume of original 
water in liter. 
 
For each pond, mean number of plankton was 
recorded and expressed numerically in per liter of 
water. 
 
III. RESULTS AND DISCUSSION 
 
i. Water temperature (°C): The water temperature 
of experimental ponds was found to vary from 29.2 to 
31.7°C, 29.4 to 31.5°C, and 29.5 to 31.9°C and 29.3 
to 31.5°C with the mean (± SD) values of 
31.18±0.950C, 31.10±0.42°C, 31.52±0.41°C and 
31.16±0.750C in T1, T2, T3 andT4 treatments 
respectively. According toRahman and Afzal (2008) 
water temperature ranged from a minimum of 
25.51oC (February, 2005) to a maximum of 31.10oC 
(September, 2004) in pond-1, while minimum of 
25.77oC (February, 2005) to a maximum of 31.20oC 
(September, 2005) in pond-2.Which is more or less 
similar to the findings of the present study. Quaderet 
al. (2004) also found more or less similar temperature 
range in their experiment.  
 
ii. Water Transparency (cm): Transparency was 
found to vary from 48.00 to 56.00 cm, 33.50 to 45.00 
cm, 28.90 to 40.00 cm and 34.00 to 46.00 cm during 
the experiment in T1, T2, T3 and T4treatments 

respectively. The mean (±SD) values of transparency 
were 51.51± 2.23, 39.80±3.41, and 34.21±2.97 and 
40.48±3.24 cm in the T1, T2, T3 and T4 treatments 
respectively. According to Faruqueet al. (2013)water 
transparency of the treated ponds varied from 26.13 
to 35.44 cm. The range of the transparency recorded 
in the present study was more or less within the 
productive range in all of the treatments and it was 
more or less similar with the findings of Kohinoor et 
al. (2000) as recorded values ranging from 35-58 cm. 
iii. Water pH (Hydrogen ion concentration): The 
pH values of water was found to be ranged from 8.1 
to 8.37, 7.35 to 8.05, 7.12 to 7.91 and 7.34 to 8.03 
during the study period with mean values of 
8.1±0.37, 7.89±0.26, 7.35±0.14 and 8.0±0.36 in 
treatments T1,T2, T3 and T4 respectively. The mean 
values of pH in the present experiment were more or 
less similar to the findings of Dewan et al. (1991), 
Hasan (1998), Paul (1998), Kohinoor (2000) and 
Uddin (2002).  
 
They recorded the pH value ranged from 6.6 to 8.8, 
6.52 to 8.5, 6.9 to 7.18, 6.51 to 9.45, 7.5 to 7.6, 6.5 to 
8.0 and 6.14 to 8.88. According to Swingle (1957) pH 
value of 6.5 to 9.0 is suitable for pond fish culture 
and pH more than 9.5 is unsuitable for fish culture. 
Dewan et al.(1991) also recorded pH ranged from 6.6 
to 8.8 in a lake of BAUcampus, while Kohinoor 
(2000) measured pH 7.18 to 7.24 in the research 
ponds of BAU campus, Mymerwingh. So, the results 
obtained in the present study strongly agree with the 
above findings. 
 
iv. Salinity: Salinity was found around 11-13ppt in 
all the treatments in the experiment. The mean value 
of salinity was 12ppt in the experiment respectively. 
So the salinity was more or less same through the 
experiment in different treatments.Saha(1975)found 
around 11-14 in all the treatments in the experiment 
which is very much similar.Ajah (1998) found around 
10-13 in all the treatments in the experiment which is 
also very much similar to the findings of the present 
study. 
 
v. Dissolved oxygen (mg/l): Dissolved oxygen (DO) 
concentration was found to be range from 4.65-6.30 
mg/l, 4.86-6.23 mg/l, 2.92-5.40 mg/l and 3.10 to 5.00 
mg/l with the mean values of 5.16±0.12 mg/l, 
5.24±0.13 mg/l, 2.18±0.21 mg/l and 4.38±0.30 mg/l 
in T1, T2 and T3,T4treatments respectively.According 
toRahman and Afzal (2008) the dissolved oxygen 
content of water varied between 3.4mg/l (September, 
2004) to 7.7mg/l (January, 2005) in pond-1 and 
1.6mg/l (September, 2004) to 2.55mg/l (December, 
2004) in pond-2, which is more or less similar to the 
findings of the present study. Swingle (1957) stated 
that the concentrations of dissolved oxygen below 5.0 
ppm were undesirable in fish ponds. So, the results 
obtained in the present study more or less agree with 
the above findings. 
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vi. Alkalinity (mg/l):A variation of alkalinity of 
water was found in all treatments. Alkalinity was 
found to be ranged from 126-177 mg/l, 121-171 mg/l, 
111-163 mg/l and 128-177 mg/l in T1, T2 and 
T3,T4treatments respectively.Narejoet al. (2010) 
recorded alkalinity from 159 to 170 mg/L in 
aquarium from July to September 2009 into 
Laboratory of Department of Fresh Water Biology 
and Fisheries, University of Sindh, Jamshoro, which 
has some similarity with the findings of present 
experiment. 
 
vii. Ammonia(mg/l):A variation of ammonia of 
water was found in all treatments. Alkalinity was 
found to be range from 0.02-0.07 mg/l, 0.03-0.09 

mg/l, 0.05-0.17 mg/l and 0.02-0.05 mg/l in T1, T2 and 
T3,T4treatments respectively. Mondol (2012) 
observed the values of ammonia ranged from 0.20 to 
0.55mg/L. Ahmed et al. (2013) found ammonia 
ranged from 0.04 to 0.02 in their experimental ponds. 
Chakma (2011) found ammonia in very minute 
amount (<0.09mg/L) in his experiment. 
 
viii. Plankton concentration:  
By using different fertilizer combination it was found 
that the major plankton found in the experimental 
pond were cyclops, Rotifer, Moina, other 
zooplankton namely Copepoda, Cladocera and 
Crustacea, and some Phytoplankton spp. 

 

 
Table 2: Plankton concentrationin different treatments 

Plankton 
        T1         T2        T3        T4 

Cyclops 2- 5/ml 2-6/ml       nil 0-1/ml 

Rotifer 1-2/ml 1-2/ml 5-6/ml 0-2/ml 

Moina 0-1/ml 1-3/ml 6-8/ml 0-1/ml 

Other Zooplankton 2-4/ml 3-5/ml 1-2/ml 2-4/ml 

Phytoplankton 4-5/ml 6-8/ml 12-17/ml 2-3/ml 

 
ix. Effect of fertilizer on Cyclops production: In 
figure 1 it was shown that the abundance of Cyclops 
in different experimental ponds ranged from 2-5, 2-6, 
nil and 0-1/ml in T1, T2, T3 and T4 respectively. 
Among the four treatments highest growth of 
Cyclopes (2-6/ml) was found in treatment T2 (Liming 
+ Cowdung + TSP + Urea +MOC) and lowestgrowth 
in treatment T3 (Liming + Cowdung + TSP + Urea 
+MOC + Mila) and it was nil. There was not so much 
significant difference between T1 and T2 but it was 
found that there was significant difference between 
T3 and the other treatment combinations (Figure 1). 
 

 
Figure 1: Effect of fertilizer on Cyclops production 

 
x. Effect of fertilizer on Rotiferproduction: In 
figure 2 it was shown that the abundance of Rotifer in 
different experimental ponds ranged from 1-2, 1-2, 5-
6 and 0-2/ml in T1, T2, T3 and T4 respectively. Among 
the four treatments highest growth of Rotifer(5-6/ml) 
was found in treatment T3 (Liming + Cowdung + TSP 
+ Urea +MOC + Mila) and lowest growth in 
treatment T4 (Control no fertilizer) and it was 0-2 /ml.  

 

 
Figure 2: Effect of fertilizer on Rotifer production 
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There was no significant difference between T1 and 
T2 but it was found that there was significant 
difference between T3 and the other treatment 
combinations (Figure 2). 
 
xi. Effect of fertilizer on Moina production: In 
figure 3 it was shown that the abundance of Moina in 
different experimental ponds ranged from 0-1, 1-3, 6-
8 and 0-1/ml in T1, T2, T3 and T4 respectively. Among 
the four treatments highest growth of Moina(6-8/ml) 
was found in treatment T3 (Liming + Cowdung + TSP 
+ Urea +MOC + Mila) and lowestgrowth in treatment 
T4 (Control) and T1 (Liming + Cowdung + TSP + 
Urea) and it was 0-1/ml. There was no significant 
difference between T1, T2 and T4 but it was found that 
there was significant difference between T3 and the 
other treatment combnations (Figure 3). 
 

 
Figure 3: Effect of fertilizer on Moina production 

 
xii. Effect of fertilizer on other 
Zooplanktonproduction: In figure 4 it was shown 
that the abundance of other zooplankton in different 
experimental ponds ranged from 2-4, 3-5, 1-2 and 2-
4/ml in T1, T2, T3 and T4 respectively. Among the 
four treatments highest growth of other 
zooplankton(3-5/ml) was found in treatment T2 
(Liming + Cowdung + TSP + Urea +MOC) and 
lowest growth in treatment T3 (1-2/ml).There was no 
significant difference between T1 and T4 but it was 

found that there was significant difference between 
T2 and T3 (Figure 4). 

 
Figure 4: Effect of fertilizer on other Zooplankton production 

 
xiii. Effect of fertilizer on 
Phytoplanktonproduction:  
In figure 5 it was shown that the abundance of 
Phytoplankton in different experimental ponds ranged 
from 4-5, 8-6, 12-17 and 2-3/ml in T1, T2, T3 and T4 
respectively. Among the four treatments highest 
growth of Phytoplankton (12-17/ml) was found in 
treatment T3 (Liming + Cowdung + TSP + Urea + 
MOC+ Mila) and lowest growth in treatment T4 (2-
3/ml). There was no significant difference between T1 
and T2 but it was found that there was significant 
difference between T3 and other treatments (Figure 
5). 
 

 
Figure 5: Effect of fertilizer on Phytoplankton production 
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Faruqueet al. (2013) conducted a studyto observe 
abundance and monthly variation of three 
zooplanktons in four different aquatic ecosystems of 
Sylhet during the period of March to June 2013. 
Among four water samples, planktonic abundance 
were recorded maximum in pond 1 (Daphnia 47.1%, 
Moina26.1% and Cyclops 11.9%), followed by pond 
2 (Daphnia 30.9%, Moina 20.1% and Cyclops 10.4%) 
and pond 3 (Daphnia 26%, Moina 17.8% and Cyclops 
8.5%) whereas minimum zooplankton was recorded 
in river water (Daphina 20.1%, Moina 14.9% and 
Cyclops 2.8%) respectively. This result is close with 
the present study. 
 
Quader (2010) conducted an experiment for a period 
of four months during August to November, 2004 to 
evaluate the effects of fertilizers on the abundance of 
plankton population. Three treatments namely T1 
(urea: 100 kg/ha + TSP: 50 kg/ha), T2(chicken 
manure; 2000 kg/ha + urea: 100 kg/ha + TSP: 50 
kg/ha) and T3(cowdung: 4000 kg/ha + urea: 100 
kg/ha + TSP: 50 kg/ha) were applied with duplicates 
for each of the treatment Cyanophyceae and Rotifera 
were found to be the most dominant groups over 
different groups of phytoplankton and zooplankton, 
respectively. On an average, the maximum abundance 
of different groups ofphytoplankton was recorded in 
T2,the maximum abundance of zooplankton was 
recorded in T3. This result is more or less similar with 
the present study. 
 
CONCLUSION 
 
From the above results and discussion we found the 
highest growth of Moina(6-8/ml) in treatment T3 
(Lime + Cowdung + TSP + Urea +MOC + Mila) and 
highest growth of Rotifer(5-6/ml) was also found in 
treatment T3 (Lime + Cowdung + TSP + Urea +MOC 
+ Mila). So we can produce large amount of Moina 
and Rotifer by using treatment T3 (Lime + Cowdung 
+ TSP + Urea +MOC + Mila).  From the present 
experiment it can be suggested that farmer can use 
Rotifer and Moina as an alternative of Artemia in 
Shrimp and Prawn culture. Further studies are 
necessary for a longer period to have better 
knowledge before going to mass production of these 
zooplanktons. 
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