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INTRODUCTION 

Extensive work on ecology of phytoplankton of some freshwater bodies of India 
have been carried out by many workers (Ganapati, 1940, Das and Srivastava, 1956, George, 
1962, Lakshminarayana, 1965, Singh 1960, Zafar 1964 and Patil 1976, Trishal 1978, 
Gopal et al. 1982, PatH et ale 1935, Singh and Patil 1991, Sharma and Gupta 1994 and 
others). Such studies are focussed towards understanding the ecology of phytoplankton 

and their importance as fish food, indicators of pollution and to assess the trophic status 
of waterbody. In this paper an attempt has been made to investigate seasonal variations 
in phytoplankton along with physico-chemical parameters. 

DESCRIPTION OF THE TANK 

The present tank called as Bibinagar tank is situated (lat. 17°38' N and Long. 
78°461 E) 40 kmq away from Hyderabad on Warangal road near a sma)) town called 
Bibinagar. The shoreline is wavy with an earthern embackment on one side. The depth 
of the water varies from 1 to 5 meters. The water of the tank is used for irrigation purpose. 
The tank water gets polluted due to human activities of the nearby villages. CattJes are 
also washed here, consequently considerable amount of cowdung and urine are 
also added in the tank besides the domestic sewage of the nearby town. The tank is not 
yet under fish cultivation on large scale. 

MATERIALS AND METHODS 

Plankton samples were collected once in a month with the help of nylon pJankton 
net (200 mesh/em). 40 litres of water was filtered through the net at different sampling 
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stations from Bibinagar tank. The quantitative estimation of phytoplankton ,vas made by 

"Drop Method" under high magnification 400x. Average three counts \vere made and 
the mean was calculated. The total count per litre was calculated from the mean value. 

RESULTS AND DISCUSTION 

The phytoplankton was composed of Myxophyceae, Euglenophyceae, Chlorophyceae 
and Bacillariophyceae. Chlorophyceae was the dominant group in the phytoplankton 

population. The average annual percentage composition of chlorophyceae was 39·37%. 
This percentage is comparatively low as compared to the Mesotrophic tanks studied 
by Patil (1976). 

Considering the Myxophyceae population as an indicator of the trophic status of the 

water body, the present tank studied at Hyderabad can be judged as one of the "Mesotro

phic'" system as the Myxophyceae population was comparatively poor (Welch, 1952). 

Fritsch & Rich (1913), Pearsall (1932), Chu & Tiffany (1951), pointed out that Myxophyceae 
showed periodicity in summer months. The present study corroborates the above view, 

as the maxima of Myxophyceae \vas observed in the month of May when the temperature 
of \vater was quite high. The appearance of Euglenophyceae was irregular and that too in 

certain restricted months of the year. 

George (1966) observed that green algae was well represented in Delhi water both 

qualitatively and quantitatively. Pennak (1949) pointed out that probably the green algae 

are almost always numerical subordinate and are generally the only minor constituent of 

pulses of blooms. In the present investigation chlorophyceae was major dominant group. 
Chlorococales was maximum when pH of water was high. This is in conformity \vith 

Gonzalves & Joshi (1946) and" Munawar (1970b). However, Kant & Anand (1978) did not 
find any eff~ct of pH on the growth of Chlorococales. 

Pearsall (1932.) has observed 1ate winter maxima and early spring maxima of diatoms. 
George (1966) has noticed maxim:! of diatoms in winter. In the present study the maxima 

of diatoms was observed in the month of December, Pennak (1949, 1955) did not find any 

regular diatom pulse. Singh & Swarup (1979) stated that diatoms prefers to group during 
warmer part of the year and they have less population during winter. 

Vyas and Kumar (1968) observed that the temperature and pH were high when the 
peaks of phytoplankton were seen in summer, but the pH value was comparatively lower 

during the monsoon and winter when the peaks of phytoplankton attained a maxima. 

Laksbminarayana (1965) stated that the pH of the water was high when the phytoplankton 
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was rich. In the present study the maxima of phytoplankton were seen in the months of 
May, October aud December when the pH varied between 8·2 to 9·7. 

George (1966) stated that diatoms did not form major part of plankton in Delhi 
tanks. AHkunbi et al. (1955) also reported the same thing in freshwater tanks of Cuttuck. 
George (1963) pointed out that this apparent numerical inferiority of the diatolns appear 
to be related with food chain and stated that preference of the various planktonic algae to 
carps ,vas not equal. Diatoms are completely digested, and there is no other chance of 
appearing again once it is taken inside, whereas most of the blue· green algae and few green 

algae can appear again through the alimentary canal practically without any harm. 

In the present investigation also diatoms did not form a major part of the plankton_ 

This is in conformity \vith the observation of Alikunhi (1955) and George (1966). In 
the present study the green algae and the blue green algae are found to be more in the 
phytoplankton population. This may be due to the preferential feeding on these algae by 
the fishes of this \vater body. Further, temperature does not seeln to be important factors 
for the seasonal periodicity of phytoplankton (lana, 1973) (Chari, 1980, 1985). 
This is contrary to the observations in temperate zone (Hutchinson 1944, Maconlbie 
1953). The pH of \vater \vas between 8-2-9-7. The total phytoplankton was high 
when the pH \vas high. This is in agreement with the findings of Jana (1973), Moitl a 
& Bhattacharya (1965). Apparently it seems that CO2 does not play any role in controlling 

phytoplankton production and most of the algae utilise CO 2 from bicarbonate 

(lana & Sarkar, 1971). 

Generally the bloom of green algae was found associated with the low phosphates 

thereby utilising this nutrient which is essential for the growth of green algae (Pearsall 19 32 ~ 
Komorovasky 1953). This is in contrast to the finding of (Welch, 1952, Chari, 1980). 
Direct relationship was also observed between nitrate nitrogen and the chlorophyceae as 
stated by Chari (1980). Phosphates and diatom did not show clear relationship as also 
reported earlier by lana, (1973) and Kamorovosky, (1953). Pearsall (1932) opined that 
diatoms occur when P04 , NO~ and silica are rich in water. In the present study the 

diatom population ,vas poor. 

D.O. contents (5 0 1 to 6·9 mg/L) were more when the phytoplankton was rich (Das 
and Srivastava, 1956, Biswas, 1966). The occurrence of low total phytoplankton might be 
due to rich bottom deposit "/hich is continuously drained out for agricultural purposes in 
this irrigation reservoir. In the present study green algae predominate (Sreenivasan, 1969). 
Sharma and Durve (1980) stated that the most undesirable features of eutrophication is 
to change the lake flora from diatom and greens to blue greens which are favoured by 
increased nutrients. 
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SUMMARY 

Seasonal variations in the population of phytoplankton \\'ere studied for a period of 
one year in a fish tank of Andhra Pradesh. In all 21 genera were recorded of which 4 
belongs to Myxophyceae, 2 to Euglenophyceae,9 to Chlorophyceae and 6 to Bacillariopbyceae. 
The total phytoplankton peak was observed in the month of October with two minor peaks 

in May and December. Annual percentage distribution data reveal the fact that 
chlorophyceae population was dominant whereas Myxophyceae and Bacillariophyceae were 
better represented and Euglenophyceae population was poor. 
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TABLE 1 

Average annual range of various physico-chemical parameters. 

Transparency Cm 

Temp. of water °C 

Temp. of air °C 

pH 

CO 2 mg/L 

COs mg/L 

HeD s mg/L 

D.O. mg/L 

Total hardness mg/L 

ea mg/L 

Mg mg/L 

Chloride mg/L 

... 

... 

30 

19 

27 

8·2 

0 

34 

170 

5-1 

190 

65 

40 

64 

90 

28 

33 

9'7 

35 

80 

370 

6·9 

220 

120 

50 

130 
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Total P04 mg/L 

Nitrate- Nitrogen mg/L 

Sulphate mg/L 

SPa conductivity (J. mhos/em. 

TABLE 2 

0·32 

0-58 

8 

486 

Percentage composition data of Phytoplankton 

0·40 

0'65 

10 

600 

225 

Jan, Feb. Mar. Apr. May June July Aug, Sept, Oct. Nov. Dec- Average 

8S 8S 85 85 85 85 S5 85 85 8S S5 85 
AODual% 
Composi
tion of 

Chlorophyceae 40'00 29'00 42,00 41'60 41-10 56·10 60'15 34'00 32'35 34'SS 34'17 25-98 39'27 

Myxophyceae 46'64 40'56 34'30 47'20 51-82 28'27 25'20 29'40 42'40 42'61 21'16 19'91 33·60 

Bacillariophyceae 9'S7 29'00 23·70 11'40 7'08 12'10 11'53 32'30 23'00 21'02 44'20 54'10 25'19 

Euglenophyceae 3'40 1·50 3'51 3'10 4'25 2'00 t'S5 0'70 - l'9S 

REFERENCES 

Alikunhi, K. H., Choudhuri, H. & Ramachandran, V. P. 1955. On the mortality of carp 
fry in nursery ponds and the role of plankton in their survival and growth. Indian 

J. Fish. 2: 257-313. 

Biswas, S. 1966. Oxygen and phytoplankton changes in the newly forming Volta lake in 

Ghana. Nature, 209,218-219. 

easterlin, E. and Reynolds, W. W. 1977. Seasonal algal succession and cultural eutrophica

tions in a north temperate lake Hydrobi%gia, 54, 99-108. 

Chari, M. S. 1985. Aquatic pollution and its effects on the fauna and flora of a freshwater 
pond at Aligarh, India, Proc. Nat. SYlnpos. Evaue. Sup. vol. Geobios, 49-65. 

Chari, M. S. 1980. Environmental variations in the physico-chemical characteristics of a 
freshwater pond. M. Phil Thesis, Aligarh Muslim University, Aligarh. 

Chu-Hao-Jan & Tiffany, L. H. 1951. Distribution of freshwater Chlorococcaceae, in 

Szechwan, China. Ecology. 34(4) : 709-18. 



226 Records of the Zoological Survey of India 

Das, S. M. and Srivastava, V. K. 1956. Some ne\v observations on plankton from fresh

water ponds and tanks of Lucknow: Sci. Cult. 21(8) : 466-467. 

Fritsch, F. E. & Rich, F. A. 1913. Four year observation of freshwater pond t Borton's 

Pond) near Harpenden. Ann. Bioi. Lecustre, 6, 1-83. 

Ganapati, S. V. 1940. The ecology of a temple tank containing a permanent bloom of 

Microc),stis aeruginosa (Kurtz) Henfr. J. Born. Nat. Hist. Soc. 42 : 65-77. 

George, M. G. 1962. Occurrence of a permanent algal bloom in a fish tank at Delhi \vith 

special reference to factors responsible for its production. Proc. 1 ndian Acad. 

Sci. 61 : 354-361. 

George, M. G. 1963. Selective digestion in major carps of India, Curro Sci. 32(2), 79-80. 

George, M. G. 1966. Comparative plankton ecology of five fish ponds in Delhi, India 

Hydrobiologia, 27 : 81-108. 

Gonzalves, E. A. & Joshi, D. B. 1946. Fresh\vater algae near Bonlbay, J. 80111. Nat. flist. 

Soc., 46( 1), 154-176. 

Gopal Brij, Turner,' R. E., Wetzel, R. G. & Whingnam, D. F. 1982 Wetland ecology and 

management Part I & Part II. National Institute of ecology International 

Scientific Publication, Lucknow Publishing Home. 

Hutchinson, G. A. 1944. Limnological studies in Connecticut VII. A critical examination 

of the supposed relationship between phytoplankton periodicity and chenlical 
changes in lake waters. Ecology, 25, 3-26. 

Jana, B. B. 1973. 
India. 

Seasonal periodicity of plankton in a freshwater pond in West Behgal, 

Hydrobi%gia, 58, 127-143. 

Juna, B. B. & Sarkar, H. L. 1971. The Limnology of Swetganga thermal spring of 

Hydrobi%gia, 3 7, 33-47. Dakreswar, West Bengal, Indi~ 

Kant, S. and Anand, V. K. 1978. Inter-relationships of phytoplankton and Physical 

factors in Mansar lake, India J. Ecol. 5, 134-140. 

Komarovsky, B. 1953. A comparative study of the phytoplankton of several fish ponds in 

relation to some essential chemical constituents of the water. Israel, Bull. Res. 
Coun. Isreal, 8: 65-96. 

Lakshrninarayana, J. S. S. 1965. Studies in the phytoplankton of River Ganges, Varanasi, 

India, I. Physical chemical characteristics of River Ganges II. The seasonal 



PATIL & PANDA : phytoplankton ecology of Freshwater Fish Tank 227 

growth and succession of the plankton algae in the river Ganges. Hydrobiolvgia, 
25: 119-165. 

Mc Combie. A. M. 1953. Factors influencing the Growth of phytoplankton J. Fish. Res. 

Bd. Canada, 10 : 253-282. 

Moitra and Bhattacharya, B. K. 1965. Some hydrological factors affecting plankton 
production in fish pond in Kalyani, West Bengal, India, lc/zthyologia, 4, 8-12. 

Munawar, M. 1970. Limnological studies on freshwater ponds of Hyderabad, India. II 
Biocenose, Hydrobiologia 36, 105-128. 

Patil, S. G. 1976. Plankton ecology of few water bodies of Nag pu r area. Ph. D. thesis 

submitted to Nagpur University, Nagpur, pp. 150. 

Patil, S. G., Harshey, D. K. & Singh, D. F. 1985, Limnological studies of tropical 
fresh\vater fish tank of Jabalpur, Madhya Prndesh Geobios New Reports 4 : 143·148. 

Pearsall, W. H. 1932. Phytoplankton in the English lakes II. The composition of the 
phytoplankton in relation to dissolved substances. J. Ecol., 20 : 241 .. 262. 

Pennak, R. W. 1955. Compara tive limnology of eight colorado mountain lakes. Uni. 

Colo. Stud. BioI. 2: 1-75. 

Pennak, R. W. 1949. Annual limnological cycles in some colorado reservoir lakes Ecol. 

Monegr. 19 : 233-267. 

Sharlna, M. S. and Durve, V. S. 1985. Trophic status and fishery potential of Rajasthan 
,vaters. Proc. Nat. Sympos. Evalu. Environ. Sup. Vol. Geobios pp. 180-186. 

Sharma L. L. and Gupta A. 199-1. Some aspect of limnology of Anlarcband re~ervoir 

district Rajasment Rajasthan. Physical paramaters poll. Res. 13(2): 169-179. 

Singh, V. P. 1960. Phytoplankton ecology of the inland water of Uttar Pradesh. Proc. 

SYllZ. Algol. leAR. New Delhi, 243-247. 

Singh, D. F. and PatiJ, S. G. 1991. Limnological studies on two tropical fresh\\'ater bodies of 

Pune, Maharashtra. Environnzent Pollution & resources of Land and JVater. 

365-370. 

Singh, S. R. & S\varup K. 1979. Limnological studies of Suraha Lake (Ballia) II 

Periodicity of Phytoplankton. J. Indian Bot. Soc., 58, 4, 319-329. 



228 Records of the Zoological Survey of India 

Sreenivasan, A. 1969. Eutrophication trend in a chain of artificial lakes in Madras State, 
India. Environment Health, 2, 392-401. 

TrishaJ, C. L. 1977. Primary production in Kashmir lakes Ph. D. thesis, Kashmir 
University, Kashmir. 

Vyas, L. N. & Kumar, H, D. 1968. Studies on the phytoplankton and other algae of 
Indrasagar Tank, Udaipur, India. Hydrobiologia, 31 (3-4) : 421-434. 


