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Abstract:  Seasonal variation in primary productivity of a tropical freshwater fish tank in Bachhawon village at Varanasi have been 

studied. The trophic status of the tank was determined on the basis of primary production. Primary production was taken in to 

account to obtain the degree of water pollution in the present water body. Temperature and transparency play an important role in 

determining pond productivity. The net primary productivity value was in the range of 0.26 to 0.69 g g cal/m2/day. The rate of 

productivity was higher during the warmer months than in other months of the year. 

 

Index Terms – Productivity, Temperature, Respiration, Photosynthesis. 

 

1. Introduction  

Studies on primary productivity of fresh water bodies in India have been made to a limited extent (Sreenivasan, 1964; 

Vijayaraghavan, 1971; Siddiqui et al., 1980). But practically no work on the primary productivity of fresh water bodies of 

Bachhawon, Varanasi has been done so for. Hence a perennial freshwater fish tank was selected for studying the seasonal variations 

and primary productivity for the selected Sagara tank situated 11 Km South of Varanasi. The area of the tank in 8 hectare and the 

depth of water varies from 0.5 to 5 meter. 

 

2. Materials and Methods  

 

Primary production was measured by using the light and dark bottle suspended in the tank at 0.5 m from the surface for a 4 ha 

duration. Photosynthesis quotient of 0.375 was used to convert oxygen values to carbon values. The photosynthetic rate was 

calculated in g.cal/m2/day (Odum, 1963). The physico-chemical factors (pH, CO2, DO, Alkalinity) estimated as per standard 

methods given in APHA (1985).  

 

3. Result  

 

Annual fluctuation in the temperature was in the range of 19.4°C, the lowest recorded was in January. The pH of water was always 

above 7.1 to 8.6. Free carbon dioxide was detected throughout the year and it was always found above 3 mg/L. Alkalinity was due 

to bicarbonates and it range from 52 to 115 mg/L. Dissolved oxygen in the water was in the range of 5.2 to 8.1 mg/L. The chloride 

content was ranged from 55 to 80 mg/L was recorded. The net primary productivity value was in the range of 0.25 g.cal/m2/day to 

0.59 g.cal/m2/day. The lowest value was recorded in month of September and highest in the month of May.  

Table 1: Seasonal variation in primary productivity during March to February (2013-2014) Sagara tank, Bachawon, Varanasi. 

 
 

 

 

 

 

Month Water 

Temp. 

(°C) 

pH Transparency 

(cm) 

Alkalinity 

(mg/L) 

DO 

(mg/L) 

Chloride 

(mg/L) 

Net 

Production 

(g.cal/m2/day) 

Respiration 

(g.cal/m2/day) 

Gross 

Production 

(g.cal/m2/day) 

March 23.5 7.5 98 101 3.8 75 0.45 0.20 0.65 

April 26.0 8.1 105 104 4.3 77 0.51 0.25 0.76 

May 32.0 8.5 110 115 4.4 80 0.69 0.29 0.88 

June 34.0 8.6 120 109 4.4 72 0.68 0.21 0.69 

July 30.0 8.1 87 98 4.2 61 0.57 0.15 0.55 

August 30.2 7.8 60 86 3.9 59 0.39 0.12 0.41 

September 28.0 7.4 50 79 3.5 55   0.25 0.17 0.42 

October 26.0 7.1 51 60 3.4 57 0.27 0.21 0.48 

November 21.0 7.3 62 52 3.1 64 0.39 0.35 0.74 

December 19.7 7.5 73 68 3.4 64 0.35 0.19 0.54 

January 19.4 7.3 93.5 81 3.6 68 0.31 0.25 0.56 

February 20.0 7.5 95 95 3.4 72 0.26 0.32 0.58 
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Discussion  

         In the present study the net production of tank was recorded highest (0.59 g.cal/m2/day) in the month of May and the minimum 

0.25 g.cal/m2/day was found during the post monsoon in September. Sreenivasan (1964) reported that the maximum net production 

was in June and the lowest in December in a tank of South India. Nasar and Dutta Munshi Munshi (1975) have pointed out that the 

maximum value of net production was in April and minimum in November. Siddiqui et at (1980) have given the maximum net 

production in May and minimum in September in the tank at Barauni, Bihar. In the present study the maximum and minimum 

production in the tank coincides in time with findings of Siddiqui et at (1980) but little differ to other workers. According to 

Vijayaraghavan (1971) the maximum value of net production was ten times that of the minimum value in Othakodia pond. In the 

present study, the range is much narrower almost three times greater than the minimum which is of the same order as was reported 

by Siddiqui et at (1980). The relationship of Secchi disc transparency of water primary productivity was previously observed by 

Hickman (1973), Nasar and Dun Munshi (1975) and Siddiqui et al. (1980). In the present study there was also observed a definite 

relation between transparency and primary productivity. Findenegg (1965) has stated that primary production in a water body is 

controlled by the interaction of many factors and temperature is probably important. Goldman and Wetzel (1963) have concluded 

that temperature is important in determining the primary productivity. In the present investigation it was noticed that an increase in 

temperature enhances production and the production decreases when the temperature was low. The maximum production was in 

May and June when the temperature was 32 and 34°C respectively. Ananthakrishnan and Viswanathan (1976) have stated that when 

the value of gross production is greater than respiration then there is an accumulation of biomass. They further pointed out that 

biomass is total stored energy at any time. Whereas net production is an increase of stored energy with time. In the present study it 

has been observed that the gross production was always greater than respiration throughout the year of investigation. The present 

tank having a productivity of 0.35 g cal/m2/day to 0.69 g cal/m2/day can be classified as one of the oligotrophic water system. The 

data on physico-chemical parameters and primary productivity suggest that the present tank is gradually attaining mesotrophic state 

but it cannot be viewed as such though some limnological features points towards mesotrophic state, as stated by Patil et at (1985). 

They further point out that the present tank is oligotrophic and is well is advanced stage of eutrophication process Zutshi (1976), 

Cheng and Tyler (1976) have classified the trophic status of the water bodies on the basis of primary productivity.  
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