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The present study was conducted to investigate the relationship between plankton production and 
water quality parameters in lentic (two ponds: one with small area and another with large area) and lotic 
(Padma River) water bodies during post-monsoon season in the northwestern Bangladesh. Sampling 
was done fortnightly from September 2012 to November 2012. Results of the present study revealed 
significant difference in water transparency (Kruskal-Wallis test, P=0.523), dissolved oxygen (Kruskal-
Wallis test, P = 0.049) and free carbon dioxide (Kruskal-wallis test, P = 0.091) among three investigated 
water bodies during post-monsoon season. However, there was no significant differences noted for water 
temperature (Kruskal-Wallis test, P = 0.751), pH (Kruskal-Wallis test, P = 0.172) and total alkalinity (Kruskal-
Wallis test, P = 0.535) among the studied water bodies. Microscopic investigation suggested that, in the 
Padma River, Nauplius was the most dominant genus followed by Cyclops, Daphnia, Spirogyra, Chlorella, 
Microcystis, Navicula and Euglena. But in the small pond, Spirogyra was the most dominant genus 
followed by Nauplius, Daphnia, Cyclops, Chlorella, Microcystis, Navicula and Euglena, while both Daphnia 
and Nauplius were the most dominant genus followed by Spirogyra, Cyclops, Chlorella, Navicula, 
Microcystis and Euglena in the large pond. Although plankton production was not strongly correlated 
with temperature, transparency, pH and alkalinity in both Padma River and small pond but significant 
correlation was calculated among plankton production and dissolved oxygen and free carbon dioxide in 
these water bodies. However, in the large pond, plankton production was strongly correlated with 
transparency, dissolved oxygen and free carbon dioxide. The present study will provide an important 
basis to assess the fish production potentialities and to formulate sustainable aquaculture practices in 
man-made habitats and fishery management policies in the Padma River and nearby aquatic ecosystems.  
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INTRODUCTION  
 
The water quality parameters (physico-chemical 
attributes) of an aquatic environment greatly influence its 
primary productivity and in turn the growth rate and 
development of fish. The productivity of freshwater 
community that controls the fish growth is regulated by the  
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dynamics of its physico-chemical and biotic environment 
(Wetzel, 1983). Thereby, overall productivity of any water 
body can easily be assumed from its primary productivity 
that forms the backbone of the aquatic food chains (Ahmed 
and Singh, 1989). The physico-chemical parameters 
including pH, dissolved oxygen (DO), alkalinity and the 
dissolved nutrients are important for plankton production 
(Bais and Agarwal, 1990) and thereby play vital role in fish 
production.     Both      the     qualitative    and   quantitative  



 
 
 
 
abundance of plankton in a water body are of great 
importance for imposing sustainable management policies, 
as they vary from location to location and aquatic systems 
within the same location even within similar ecological 
conditions (Boyd, 1982). Therefore the primary productivity 
of different water bodies has been widely investigated to 
assess the fish production potentialities of a water body 
and to formulate sustainable fishery management policies. 
However, such studies are evidently lacking in Bangladeshi 
waters especially in the northwestern part of the country 
(except Hossain et al., 2008).  

Consequently, the present study was designed to 
investigate different physico-chemical parameters, to 
examine the qualitative and quantitative abundance of 
plankton and to compare the relationship between 
plankton production and water quality parameters in lentic 
and lotic water bodies during post-monsoon season in the 
northwestern Bangladesh.  
 
 
MATERIALS AND METHODS  
 
Study site  
 
Present study was conducted in one lotic (Padma River, 
Dhorampur, Rajshahi) and two lentic (Ponds) water bodies 
of Rajshahi, northwestern Bangladesh during September 
2012 to November 2012. The study ponds were located 
beside the agriculture faculty building, University of 
Rajshahi, Bangladesh. Out of the two ponds, smaller one 
had an area of 1 decimal and average depth of 1.7 m while 
the larger one had an area of 50 decimal and average 
water depth of 1.5 m. Both the ponds were rain fed and 
devoid of inlet and outlet facilities.  
 
 
Sampling  
 
The water samples were collected fortnightly during day 
time from each water body. For plankton study 10 liters of 
water sample from each water body was collected in 
plastic containers and passed through plankton net of 
250m mesh size. Then the concentrated plankton samples 
were preserved in plastic vials with 5% formalin for 
subsequent studies in the laboratory, Department of 
Fisheries, Faculty of Agriculture, University of Rajshahi, 
Bangladesh.  
 
 
Study of water quality parameters  
 
Different physical and chemical parameters of the studied 
water bodies were investigated during this study.  
 
 

Physical parameters  
 
Emphases were given on two important physical factors-  
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water temperature and water transparency during the 
present study.  
 
 
Water temperature  
 
A centigrade thermometer within the range of 0°C to 
120°C was used to record the water temperature. The 
water temperatures of each water body were recorded at 
three depths (surface layer, mid layer and ground layer) 
by dipping the thermometer into the water. Three 
replications of each reading were taken and finally average 
value was recorded as water temperature.  
 
 
Water transparency  
 
Water transparency was estimated by using secchi disk.  
 
 
Chemical parameters  
 
During the present study, four key chemical factors namely 
hydrogen ion concentration (pH), dissolved oxygen (DO), 
free carbon dioxide (CO2) and total alkalinity were studied 
in each water body.  
 
 
Hydrogen ion concentration (pH)  
 
The negative logarithm of the hydrogen ion concentration 
or pH of each water body was measured by a digital pH 
meter (Model- HI98107, made in Mauritius).  
 
 
Dissolved oxygen  
 
The dissolved oxygen concentration (mg/l) of the 
collected water samples from three water bodies was 
determined in laboratory condition by the Winkler’s 
titration method. Reagents used in determining the 
dissolved oxygen were manganese sulfate (MnSO4) 
solution, alkaline potassium iodide solution, concentrated 
sulfuric acid, 0.025N sodium thiosulfate solution and starch 
solution.  
 
 
Free carbon dioxide (CO2)  
 
Free carbon dioxide (mg/l) was determined by titration of 
collected water samples with N/44 sodium hydroxide 
solution (NaOH) using phenolphthalein indicator.  
 
 

Total alkalinity  
 
Total alkalinity was recorded by the addition of carbonate 
and bicarbonate alkalinity values available in pond water.  
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Microscopic investigation  
 
For the qualitative and quantitative study of plankton 1 ml 
of the concentrated plankton sample was taken by a 
dropper and then put on the S-R (Sedgewick-Rafter) 
counting cell. The S-R cell is a special type of slide having 
a counting chamber of 55 mm in length, 20 mm in wide 
and 1 mm depth. The volume of chamber is 1 ml. The 
counting chamber is equally divided into 1000 fields each 
having a volume of 0.001 ml. Finally the S-R counting cell 
was placed under a light microscope for plankton 
identification and counting.  
 
 
Qualitative and quantitative study of plankton  
 
The qualitative study of plankton was done according to 
Needham and Needham (1962) and Prescott (1964). 
Different groups of plankton were identified up to genus 
level. Priority was given to the genus Chlorella, Cyclops, 
Daphnia, Euglena, Microcystis, Nauplius, Navicula and 
Spirogyra.  

The quantitative abundance of plankton was expressed 
as cells/1 of pond water using the formula given by Stirling 
(1985) N = (A*1000*C)/V*F*L, where, N is the number of 
plankton cells or unit per liter of original water, A is the total 
number of plankton counted, C is the volume of final 
concentrate of the sample in ml, V is the volume of a field, 
F is the number of the field counted, L is the volume of 
original water in liter.  
 
 
Statistical analysis  
 
Statistical analyses were conducted using SPSS 
software. All statistical analyses were considered 
significant at 5% (P<0.05).  
 
 

RESULTS  
 

Water quality parameters  
 
Water temperature  
 

Water temperature ranged from 15.7°C to 31.3°C (mean 
± SD = 24.48±6.59) in the Padma River while 16.5°C to 
33.7°C (mean ± SD = 26.15±7.09) in small pond and 16°C 
to 34.6°C (mean ± SD = 26.52±7.87) in large pond (Table 
1). During this study, the results showed that there was 
no significant difference in water temperatures among 
observed three water bodies (Kruskal-Wallis test, P = 
0.751) during post-monsoon season in the northwestern 
Bangladesh.  
 
 

Water transparency  
 

Water transparency ranged from 29 cm to 36 cm (mean ±  

 
 
 
 
SD = 32±2.89) in the Padma River whereas 28 cm to 40 
cm (mean ± SD = 32.33±4.8) in small pond and 30 cm to 
38 cm (mean ± SD = 33.83±2.99) in large pond (Table 1). 
Statistical analysis indicated significant difference in 
transparency among three studied water bodies (Kruskal-
Wallis test, P=0.523) of northwestern Bangladesh.  
 
 
Hydrogen ion concentration (pH)  
 
pH ranged from 6.4 to 7.9 (mean ± SD = 7.18±0.55) in the 
Padma River while 5.5 to 7.2 (mean ± SD = 6.46±0.66) in 
small pond and 5.2 to 7.5 (mean ± SD = 6.45±0.79) in large 
pond (Table 1). However, the results showed no 
significant difference in the pH among three investigated 
water bodies (Kruskal-Wallis test, P = 0.172).  
 
 
Dissolved oxygen (DO)  
 
Dissolved oxygen ranged from 6.2 mg/l to 8.5 mg/l (mean 
± SD = 7.16±0.87) in the Padma River while 5.2 mg/l to 8 
mg/l (mean ± SD = 6.25±0.98) in small pond and 5 mg/l to 
7.5 mg/l (mean ± SD = 6.03±0.82) in large pond (Table 1). 
Dissolved oxygen among observed three water bodies 
showed significant differences (Kruskal-Wallis test, P = 
0.049).  
 
 
Free carbon dioxide (CO2)  
 
Free carbon dioxide ranged from 5.2 mg/l to 6.2 mg/l 
(mean ± SD = 5.76±0.54) in the Padma River while 5.8 
mg/l to 7 mg/l (mean ± SD = 6.48±0.44) in small pond and 
5.9 mg/l to 7 mg/l (mean ± SD = 6.36±0.51) in large pond 
(Table 1). Results indicated significant difference in free 
carbon dioxide among three investigated water bodies 
(Kruskal-Wallis test, P = 0.091).  
 
 
Total alkalinity  
 
Total alkalinity ranged from 75 mg/l to 95 mg/l (mean ± SD 
= 84.50±7.18) in the Padma River while 65 mg/l to 92 mg/l 
(mean ± SD = 79.50±10.8) in small pond and 68 mg/l to 
100 mg/l (mean ± SD = 85.83±12.79) in large pond (Table 
1). No significant difference in alkalinity among three 
studied water bodies were noticed (Kruskal-Wallis test, P = 
0.535).  
 
 
Qualitative and quantitative study of plankton  
 

In the Padma River, Nauplius was the most dominant 
genus followed by Cyclops, Daphnia, Spirogyra, Chlorella, 
Microcystis, Navicula and Euglena. The cell density varied 
from 3.2×10

6
 cells/l to 6×10

6 
cells/l for Nauplius, 1.6×10

6
 

cells/l to 4.8×10
6
 cells/l for Cyclops, 2×10

6
 cells/l to 5×10

6
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Table 1. Description of different physical and chemical parameters recorded in the study of lentic and lotic water bodies during post-monsoon season in the northwestern Bangladesh 
 

Sampling 

(Fortnight) 

Lotic habitat (Padma River) Lentic habitat (Small Pond) Lentic habitat (Large Pond) 

Temp. 

(°C) 

Trans. 

(cm) 

pH 

 
DO 

(mg/l) 
CO2 

(mg/l) 

Alkalinity 

(mg/l) 

Temp. 

(°C) 

Trans. 

(cm) 

pH 

 
DO 

(mg/l) 
CO2 

(mg/l) 

Alkalinity 

(mg/l) 

Temp. 

(°C) 

Trans. 

(cm) 

pH 

 
DO 

(mg/l) 
CO2 

(mg/l) 

Alkalinity 

(mg/l) 

1st  31.30 30.00 7.90 6.90 5.80 80.00 32.60 28.00 7.10 5.50 6.20 65.00 33.50 32.00 7.50 6.00 5.90 68.00 

2nd  30.20 32.00 7.20 6.50 6.30 75.00 33.70 28.00 6.70 6.50 6.90 72.00 34.60 30.00 6.50 6.00 6.00 75.00 

3rd  27.10 29.00 7.00 7.00 5.30 82.00 28.90 30.00 6.30 6.10 5.80 74.00 30.00 35.00 6.00 5.70 6.00 83.00 

4th 25.40 35.00 7.70 6.20 5.20 90.00 26.30 32.00 7.20 5.20 6.50 84.00 27.00 36.00 7.00 5.00 6.30 91.00 

5th  17.20 36.00 6.90 7.90 5.50 85.00 18.90 40.00 6.00 6.20 6.50 92.00 18.00 32.00 6.50 6.00 7.00 98.00 

6th  15.70 30.00 6.40 8.50 6.50 95.00 16.50 36.00 5.50 8.00 7.00 90.00 16.00 38.00 5.20 7.50 7.00 100.00 

Average 24.48 32.00 7.18 7.16 5.76 84.50 26.15 32.33 6.46 6.25 6.48 79.50 26.52 33.83 6.45 6.03 6.36 85.83 
 

(Temp. = water temperature, Trans. = transparency, pH = Hydrogen ion concentration, DO = dissolved oxygen, CO2 = Carbon dioxide) 

 
 
Table 2. Abundance of plankton (×10

6
 cells/l) recorded in the study of lentic and lotic water bodies during post-monsoon season in the northwestern Bangladesh. 

 

 
Lotic habitat (Padma River) Lentic habitat (Small Pond)  Lentic habitat (Large Pond) 

Sampling (Fortnight) Sampling (Fortnight)  Sampling (Fortnight) 

Plankton genus 1
st
  2

nd
  3

rd
 4

th
 5

th
  6

th
 Average 1

st
 2

nd
 3

rd
 4

th
 5

th
 6

th
  Average 1

st
 2

nd
 3

rd
 4

th
 5

th
 6

th
 Average 

Euglena 0.2 0.8 0.8 1.0 0.4 0.4 0.6 0.6 0.6 0.8 1.2 0.6 0.6 0.73 0.6 0.4 0.8 1.0 0.4 0.8 0.67 

Navicula 1.0 1.0 1.6 1.0 0.8 0.6 1.0 0.8 1.2 1.4 1.0 1.0 1.0 1.06 1.2 0.8 1.8 1.2 1.2 1.0 1.2 

Microcystis 1.0 3.0 1.0 1.2 0.8 1.0 1.33 1.0 1.0 1.2 1.0 3.0 1.0 1.37 0.8 1.4 0.8 1.0 1.0 1.0 1.0 

Chlorella 3.2 3.6 4.6 1.8 2.2 1.0 2.73 2.8 2.8 5.2 3.2 3.0 2.4 3.23 3.0 4.4 3.6 3.0 2.2 1.2 2.9 

Spirogyra 4.2 4.6 3.4 3.0 4.4 1.4 3.5 4.8 5.0 3.4 4.4 5.0 7.0 4.93 4.8 3.4 5.2 4.8 3.8 4.0 4.33 

Cyclops 2.8 4.6 6.0 4.4 4.8 1.6 4.03 3.5 2.8 5.4 3.6 4.2 2.0 3.58 3.2 4.0 4.4 5.2 5.0 2.4 4.03 

Daphnia 3.0 3.2 4.8 5.0 4.4 2.0 3.73 3.5 2.0 6.4 5.0 5.2 2.0 4.02 2.8 3.0 6.0 6.0 4.6 5.0 4.56 

Nauplius 3.2 4.0 6.0 5.8 5.0 5.0 4.83 3.2 5.2 4.0 6.0 5.0 4.0 4.57 3.6 5.0 5.4 4.4 5.0 4.0 4.56 

Total Plankton 18.6 21.2 28.2 24.2 22.8 13.0 21.33 20.2 20.6 27.6 25.4 25 20 23.13 20 22.4 28 26.6 23.2 19.4 23.27 
 
 
 
cells/l for Daphnia, 0.14×10

6
 cells/l to 4.6×10

6
 cells/l 

for Spirogyra, 1×10
6
 cells/l to 4.6×10

6
 cells/l for 

Chlorella, 0.8×10
6
 cells/l to 3×10

6
 cells/l for 

Microcystis, 0.6×10
6
 cells/l to 1.6×10

6
 cells/l for 

Navicula, 0.2×10
6 

cells/l to 0.8×10
6
 cells/l for 

Euglena (Table 2).  
Maximum cell density of plankton in the Padma 

River was found   during   3
rd

   fortnight   (Table 3)  

when the water temperature was 27.1°C, 
transparency was 29 cm, pH was 7, DO was 7 
mg/l, CO2 was 5.3 mg/l and alkalinity was 82 mg/l. 
On the other hand, minimum cell density of 
plankton was observed during 6

th
 fortnight (Table 

3) when water temperature was 15.7°C, 
transparency was 30 cm, pH was 6.4, DO was 8.5 
mg/l, CO2 was 6.5 mg/l and alkalinity 95 mg/l.  

In the river ecosystem, spearman rank correlation 
test indicated that plankton production was not 
strongly correlated with temperature (rs =0.086, 
p=0.919), transparency (rs =0.058, p=0.919), pH (rs 
=0.143, p= 0.803) and alkalinity (rs = -0.086, p= 
0.919) during post-monsoon season. However, 
spearman rank correlation test revealed that 
plankton production   was   correlated  
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Table 3. Percentage composition of different plankton within total plankton found in the study of lentic and lotic water bodies during post-monsoon season in the northwestern Bangladesh. 
 

Study area 

 

Lotic habitat (Padma River)  Lentic habitat (Small Pond)  Lentic habitat (Large Pond) 

Sampling (Fortnight)  Sampling (Fortnight)  Sampling (Fortnight) 

Plankton genus 1
st
  2

nd
 3

rd
 4

th
 5

th
  6th  Average 1st  2nd  3rd  4th  5th  6th  Average 1st  2nd  3rd  4th  5th  6th  Average 

Euglena 1.07 3.77 2.84 4.13 1.75 3.08 2.77 2.97 2.91 2.17 4.72 2.40 3.00 3.02 3.00 1.78 2.86 3.76 1.72 4.12 2.87 

Navicula 5.38 4.72 5.67 4.13 3.50 4.61 4.67 3.96 5.82 5.08 3.94 4.00 5.00 4.63 6.00 3.57 6.43 4.51 5.17 5.16 5.14 

Microcystis 5.38 4.72 3.55 4.96 3.50 7.7 4.97 4.95 4.85 4.35 3.94 4.00 5.00 4.16 4.00 6.25 2.86 3.76 4.31 5.16 4.39 

Chlorella 17.2 14.15 16.31 11.57 9.65 7.7 12.76 13.86 13.6 18.84 12.6 12.00 12.00 13.82 15.00 19.64 12.86 11.28 9.48 6.19 12.41 

Spirogyra 22.58 16.98 12.06 12.4 19.3 10.77 15.68 23.76 24.27 12.32 17.32 20.00 35.00 22.11 24.00 15.18 18.57 18.04 16.38 20.61 18.79 

Cyclops 15.05 21.7 21.28 18.18 21.05 12.3 18.26 17.33 13.6 19.56 14.17 16.80 10.00 15.24 16.00 17.86 15.71 19.55 21.55 12.37 17.17 

Daphnia 16.13 15.09 17.02 20.66 19.3 15.39 17.27 17.33 9.71 23.18 19.69 20.80 10.00 16.79 14.00 13.39 21.43 22.56 19.83 25.78 19.49 

Nauplius 17.2 18.87 21.28 23.97 21.3 38.46 23.51 15.84 25.24 14.49 23.62 20.00 20.00 19.87 18.00 22.33 19.28 16.54 21.55 20.61 19.72 

 
 

with DO (rs = -0.371, P = 0.497) and CO2 (rs = -
0.886, p= 0.033) during the study period in the 
Padma River, northwestern Bangladesh. 

In case of small pond, Spirogyra was the most 
dominant genus followed by Nauplius, Daphnia, 
Cyclops, Chlorella, Microcystis, Navicula and 
Euglena. The cell density of Spirogyra ranged 
from 3.4×10

6
 cells/l to 7×10

6
 cells/l while 3.2×10

6
 

cells/l to 6�10
6
 cells/l for Nauplius, 2×10

6 
cells/l to 

6.4×10
6
 cells/l for Daphnia, 2×10

6
cells/l to 5.4×10

6
 

cells/l for Cyclops, 2.4×10
6
 cells/l to 5.2�10

6
 cells/l 

for Chlorella, 1×10
6
 cells/l to 3×10

6
 cells/l for 

Microcystis, 0.8×10
6
 cells/l to 1.4×10

6 
cells/l for 

Navicula, 0.6×10
6
 cells/l to 1.2×10

6
 cells/l for 

Euglena (Table 2). Maximum cell density of 
plankton was found during 3

rd
 fortnight (Table 3) 

when water temperature was 28.9°C, transparency 
was 30 cm, pH was 6.3, DO was 6.1 mg/l, CO2 
was 5.8 mg/l, alkalinity was 74 mg/l. On contrary, 
minimum cell density was found during 6

th
 fortnight 

(Table 3) when water temperature was 16.5°C, 
transparency was 36 cm, pH was 5.5, DO was 8 
mg/l, CO2 was 7 mg/l and alkalinity was 90 mg/l 
(Table 3).  

Spearman rank   correlation   test   revealed   that  

plankton production was not strongly correlation 
with temperature (rs = 0.143, P = 0.803), tran-
sparency (rs = 0.058, P = 0.919), pH (rs = 0.314, P = 
0.564) and alkalinity (rs = 0.087, P = 0.919) though 
indicated that plankton production was strongly 
correlated with DO (rs = -0.543, P = 0.297) and CO2 
(rs = -0.638, P = 0.175) in the small pond during 
post monsoon season, northwestern Bangladesh.  

Furthermore, in case of the large pond, both 
Daphnia and Nauplius were the most dominant 
genus followed by Spirogyra, Cyclops, Chlorella, 
Navicula, Microcystis and Euglena. The cell 
density ranged between 2.8×10

6
 cells/l and 6×10

6
 

cells/l for Daphnia, 3.6×10
6
 cells/l and 5.4×10

6 
cells/l 

for Nauplius, 3.4×10
6
 cells/l and 5.2×10

6
 cells/l for 

Spirogyra, 2.4×10
6
 cells/l and 5.2×10

6 
cells/l for 

Cyclops, 1.2×10
6
 cells/l and 4.4×10

6
 cells/l for 

Chlorella, 0.8×10
6
 cells/l and 1.8×10

6
 cells/l for 

Navicula, 0.8×10
6
 cells/l and 1.4×10

6
 cells/l for 

Microcystis and 0.4×10
6
 cells/l to 1×10

6
 cells/l for 

Euglena (Table 2). Maximum cell density of 
plankton in the large pond was found during 3

rd 

fortnight (Table 2) when water temperature was 
30°C, transparency was 35 cm, pH was 6, DO was 
5.7 mg/l, CO2 was 6 mg/l, alkalinity was 83 mg/l. In  

contrast, minimum cell density of plankton was  
found at 6

th
 fortnight (Table 3) when water 

temperature was 16°C, transparency was 38 cm, 
pH was 5.2, DO was 7.5 mg/l, CO2 was 7 mg/l, 
alkalinity was 100 mg/l.  

In the large pond, spearman rank correlation 
test revealed no strong correlation between 
plankton production and temperature (rs = 0.143, P = 
0.803), pH (rs = 0.058, P = 0.919) and alkalinity (rs = 
-0.086, P = 0.919). Nonetheless, significant 
correlation was found between plankton production 
and transparency (rs = -0.029, P = 1.00), DO (rs = -
0.880, P = 0.033) and CO2 (rs = -0.088, P = 0.919) 
during post monsoon season, northwestern 
Bangladesh.  
 
 
DISCUSSION  
 
The primary productivity of a water body depends 
on its physical, chemical and other environmental 
factors (Rahman, 1992). Appropriate water quality 
parameters are preconditions for a healthy aquatic 
environment and for the optimum production of 
plankton. Present study revealed that the water  



 
 
 
 
temperature recorded in both lentic and lotic water bodies 
were within the suitable range of 26.06-31.97°C (Boyd, 
1982) for fish growth during the first 3 fortnights but 
started to fall afterwards. Nonetheless, the downfall of 
water temperature can be attributed to the commence-
ment of winter season in the country. On the other hand, 
water transparency acts as an index of productivity of a 
water body. The water transparency found to be within the 
suitable range of 15-40 cm (Boyd, 1982) for fish growth. 
This study found significant differences in water 
transparency among the studied water bodies. However, 
water transparency of a water body can be fluctuated due 
to a number of factors including the growth of plankton, 
amount of vegetation, soil type, amount of surface run off, 
suspended organic matter, decomposition of organic 
materials, silting, latitude, season and the angle and 
intensity of incident light (Reid and Wood, 1979), all of 
which were not taken into consideration in the present 
study.  

Furthermore, pH is a key factor in the aquatic 
environment for plankton production and fish culture. The 
pH value of water in all the water bodies during the study 
period was mostly found to be within the suitable range of 
6.5 to 9.0 (DoF, 2005) for fish growth. However, the slight 
fluctuation in pH values might be due to fluctuation of 
water level and/or differences in soil type.  

Moreover, dissolved oxygen (DO) is indispensable for 
the metabolism of all aquatic organisms that possesses 
aerobic respiratory biochemistry (Wetzel, 1983). Though 
there were significant differences in the DO among the 
studied water bodies, dissolved oxygen in all the water 
bodies were suitable for supporting optimal fish growth 
(DoF, 1998).  

Additionally, the free CO2 in all the studied water bodies 
were below 12.0 mg/l which is essential for supporting 
optimum fish growth (DoF, 1998). Present study revealed 
significant differences in free CO2 among the studied 
water bodies. These differences in free CO2 might be 
owing to several factors including respiration, decom-
position and photosynthesis (Wetzel, 1983).  

Furthermore, alkalinity is a measure of the ability of a 
solution to neutralize acids to the equivalence point of 
carbonate or bicarbonate. The alkalinity of water depends 
on the carbonate and bicarbonate ions solely and to lesser 
degree with magnesium, sodium and potassium. Some 
amount of them is used by phytoplankton as carbon 
source (Ahmad and Singh, 1993). Waters with low values 
of alkalinity are generally biologically less productive than 
those with high values. Nonetheless, alkalinity in all the 
studied water bodies were suitable for optimal fish growth 
(DoF, 2005). 

In the Padma River, Nauplius sp. was the most 
dominant genus where Spirogyra was dominant in small 
pond and Daphnia and Nauplius were dominant in case 
of large pond. However, though the plankton production 
was not strongly correlated with temperature, transpa-
rency, pH and alkalinity in both Padma  River   and   small  
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pond but significant correlation was found among plankton 
production and dissolved oxygen and free carbon dioxide. 
On the other hand, in case of the large pond, plankton 
production was strongly correlated with transparency, 
dissolved oxygen and free carbon dioxide. The present 
study will offer significant base to evaluate the fish 
production potentialities and to formulate sustainable 
aquaculture and fisheries management policies in the 
study area and nearby aquatic ecosystems.  
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