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ABSTRACT

This study was done to observe the survival rate of catfish, singhi, Heteropneustus fossilis (length
12.3+0.5cm and weigh 30.4+3.69) in response to water temperature subjected to laboratory
temperature condition (water temperature range was 32+0.5°C). The fishes were fed twice a day with
formulated diet. The experiment lasted for 4 days. At the last day of experiment survival rate was only
6.67% at water temperature 32+0.5°C. 93% mortality was observed at this temperature in month of
September under laboratory conditions.
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INTRODUCTION

An environmental factor such as temperature is most important abiotic factor which has significant impact
on the performance of fish like survival, growth, feeding and metamorphosis. For example, temperature
can influence juvenile metabolism rate of fishes and subsequently influence their physiological
performance, such as growth, development and behaviour. Hence, Water temperature is one of the
imperative abiotic factor which is directly related to growth and survival of fish (Johnston, 2006; Arnason
et al., 2009).

Dissolved oxygen level, pH, salinity, type of food, type of pollutants and stocking density are many other
factors known to affect the survival rate of various fish species. Under controlled conditions, however,
variations in temperature are often most critically examined. Water temperature is an ever-present
parameter that has been expansively investigated for reason of its direct influence on the survival activity
and metabolic processes of fish. It also indirectly effects the survival of fish through dissolved oxygen
level and cost of maintenance. Abrupt maximum and minimum lethal temperatures for a particular
species have to be avoided; hence it is equally important to determine the most favourable temperature for
growth and survival. For most species, the temperature on which the maximal growth rate tends to occur
is being described as the optimal or most favourable temperature for the species. McCormick et al.,
(1972) reported in his study that the suitable range of temperature responsible for growth and survival of
young brook trout (Salvelinus fontinalis) is from 9.8 to 15.4°, out of which the optimum temperature lies
between 12.4 and 15.4°C. However, the optimal rearing temperature for Mugil cephalus larvae was
recorded 22°C by Kuo et al., (1973). Hence this study was designed to study the effect of temperature on
survival rate of catfish, Heteropneustus fossilis.

MATERIALS AND METHODS

Experimental Animal

H fossilis catfish used in the present study were obtained from Delhi fish market of length 12.3 + 0.5 cm
and weighing 30.4 + 3.6 g. The fishes were brought to laboratory during early morning to avoid the high
day temperature which is main cause of mortality.

Experimental Design

Fish pool of size 3’ diameter x 2’ high was used for this experiment. The water temperature of the aquaria
ranging from 32.0 + 0.5°C under laboratory conditions during the period of experiment. Total 15 fishes
were taken for the preset study. The catfish were fed two times (at 0800 hrs and 1500 hrs) a day with
formulated diets. Excess amount of food were siphoned out after 2hrs of feeding. The water was aerated
throughout the experimental period. Half of the water together with the faecal wastes from aquaria was
changed daily in the morning before feeding. We changed aquaria water with tank water which was filled
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with fresh water at night. This was done because chlorine in water is one of important factor which
influence the survival of fish. The experiment was conducted for 4 days.
Survival rate: Survival rate was estimated (Sevier et al., 2000) as the following-

Number of fish that survived
Survival rate (26) = —-=--=—m=mmm o x 100
Number of fish stocked

RESULTS AND DISCUSSION

Water temperature plays an important role in the survival of catfish. Results of the present study showed
that 93% mortality was observed at temperature 32.0 £ 0.5°C. Only 6.67% fishes were survived at the end
of experiment (Table 1). With increasing temperature, the food mass departure time has been shown to be
progressively reduced (Edwards, 1971; Jobling and Davies, 1979). Any factor which reduces the time a
meal remains in the gastrointestinal tract could reduce absorption effectiveness (Jobling et al., 1977) but
not the rate of gastric digestion within the normal temperature range of a species. Since gastric acid and
enzyme oozing vary directly with the meal size and temperature (Gregory, 1965; Smit, 1967). Thus the
needs for food intake are increased as temperature increases further than the optimum range (Winberg,
1956). As we know that the energy available for growth is not equal with the digestion rate. Therefore,
the persistent capacity to consume and digest does not necessarily entail an availability of more energy for
growth, when the fish are maintained at a temperature above the optimal for the species concerned. Since

Table 1: Survival rate of H. fossilis under water temperature

Temperature Parameters Days
32+0.5°C 1 2 3 4
live weight (g) 30.4 30.4 304 304
+3.6¢ +3.6¢ +364¢ +369¢
length 12.3 12.3 12.3 12.3
+0.5cm +0.5cm +05cm +05cm
Survival rate (%)  93.33 66.67 33.33 6.67

Values are mean S.E of mean

catfish singhi at 32.0 + 0.5°C failed to show significantly survivability. Hence, the survival rate was not
significant during the study period. This indicates that a water temperature of 32.0 £ 0.5°C is not suitable
for the growth of H. fossilis.
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