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Abstract Effects of food items (mosquito larva; pupa, ehironomous larva and chopped 
pieces of the lish Lepidocepha/icluhyes t"ermaUs) on food ut iliza ti on and surfacing activity of 
Channa Sf rialUS fry were studied. Test individuals fed on li ve food organisms surfaced 94-
117% marc frequent ly, consumed 23- 119% more ralions/day and, on an average, converted 
33% more than those fed on pieces of Lepidocephalichthyes thermalis. Regardless of the 
quality of food, Channa SlI'iatus surfaced about 60 times/h before each meal and the 
frequency increased to 130 timesfh 3- 6 h after the meal was offered and returned to the 
prefeeding level 18- 21 h after the meal. 
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I. Introduction 

Culture of air-breathing fishes is gaining much importance in tropical fisheries due to 
high demand for these fishes. Though sturdy as adults, the fry of the obligatory air
breathing fish Channa striatus have low survival rate and hence, pose considerable 
problems to fi sh culturists. Non-availability of suitable food o~ga ni sms and lack of 
favourable conditions during tbe development of tbe air-breathing organ are the two 
major reasons for high mortality rate of fry of air-breathing fishes (Pandian 1980). As 
an attempt to select suitable food, fry of C. striatus were offered witb 4 live food 
organisms, chopped pieces of the fish Lepidocephalichthyes (hermalis and the pattern 
of food utilization and surfacing activity was studied. 

2. Materials and methods 

Active and well acclimated C. striatus fry weighing 308·5 ± 25·91 mg were randomly 
cbosen and divided into 5 series. Four replicates were maintained for each series. The 
first 3 series were fed on mosquito larva or pupa, the IV series on chironomous larva 
and the V series on chopped pieces of the fish L. thermalis. Chironomous larvae were 
collected from the field every day, starved for 24 h and then served as food. Clilex 
mosquito egg raft was collected from the field regularly, hatched and reared in the 
la boratory up to 4th instar or pupa (Ponniah and Pandian 1977). Third and fourth 
instar larvae of Anopheles were collected directly from the fi eld and offered as food. 
L. thermalis was maintained separately in aquaria and were starved for 24 h before 
being offered as food. Food was offered twice a day at 0900 and 1900 h for a period 
of I h each; unconsumed food was collected by a pipette wit bout disturbing the test 
aqimals. 
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Experiments were conducted in cylindrical aquaria (5 em dia) containing constant 
depth of water (15 cm). Faecal matter was collected by filtering the aquarium water 
daily before changing water. Sacrifice method was followed to estimate the initial 
water and energy contents of the test fish. Energy content was estimated in a Parr 
1412 semi-micro bomb calorimeter. The scheme of energy budget followed in the 
present study is that of IBP formula (Petrusewicz and Macfadyen 1970) represented 
as C = P + R + U + F where C is the energy consumed, P the growth, R the energy 
lost as heat due to metabolism, F the faeces and U the nitrogenous waste. Estimation 
of various energy components has been detailed elsewhere (Sam path and Pandian 
19S0). 

Number of surfacing by each test individual was observed everyday for a known 
period of time (15 min) during the following timings: 3, 6, 9, 12, 15, IS, 21 and 24 h 
after feeding. The distance travelled per individual was estimated by multiplying the 
mean numbcr of visits Rer unit observations with twice the depth of water. Experi
ments were conducted for a period of 21 days at a room temperature of 28 ± 2°C. 

3_ Results 

Of the 5 test series, the one fed on Anopheles larva exhibited the highest rates of 
feeding, absorption, metabolism and convers.ion (table 1); these rates were statisti
cally significant compared to the corresponding rates of fry fed on other test series. 
The series fed on pieces of L. thermalis exhibited the lowest rates of feeding, 
absorption and metabolism. Test individuals fed on live food organisms surfaced 94-
117% more frequently, consumed 23- 119% more ration and, on an average, 
converted 33% fa ster than those fed on pieces of L. thermalis. Contrary to this, 
absorption efficiency did not vary mtlch among the test series and averaged to 90-4%. 

Table 1. Effects of difTcrcnt food materials on food utilization and surfacing activit y in C. stria/liS. 

Anophel/'.~ Culex Culex Chironomous Pieces of 
Parameter larva pupa larva larva L. rhermalis 

Feeding rate 1895±134'9 1382± 176·7 1069±97·7 1122 ±58·7 868± In9 
Absorption rate 1706± 141·1 1227 ± 1654 96l± 105·8 I054±W2 817±213·5 
Conversion rate 666±75·J 444·\ ± 64·5 291±J5·9 288 ± 36·0 J I8 ±68·9 
Metabolic rate 936± 59·9 70l± 108·7 605± 69·J 690±4A 432± 128·5 
Absorption 

efficiency 89·5± I·JO 88·7±O·75 90·1 ± 1·05 94·0±O·41 90·0±2·7Y 
Conversion 

efficiency(K 2 l 38·9± 1·27 lM±2·70 30·5± 6·85 27'3::;: ],84 lJ.2±5· IO 
Surfacing 

freq uency Ida y 2196±115·0 2052± 286·2 1962± 244·8 2106±201·6 1010 ± 114·0 
Hanging 

duration JO±0·25 1l±0·26 JO±O·1 3 B ± 038 
Distance 

covered 539± 74·90 508± H50 577± 82·60 549± 51 ·75 222±25·10 

Each va lue represents the average (± SD) performance ~f 4 individuals at 28 ± 2°C. Rates are e;xpressed in 
Jjg live fish/day, efficiencies in percentage; hanging duration and distance covered are expressed as h/day 
and mjday, respectively . 
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Conversion efficiency ranged from 27-3~ o [series fed on Chironomous la rva) to 38·9,%, 
[series fed on Anopheles larva) and averaged to 34·1%. 

The series fed on live food organisms surfaced twice (average: 2079 times/day) as 
frequently as the series fed on L. thermalis pieces (1010 times/day); correspondingly, 
the distance covered to su rface increased by nea rly 2·5 times. After undertaking a few 
surracings, C. striat.us resorts to a short resting period in water surrace called 
hanging. In the present experiment, the duration of hanging did not change in any of 
the test series and remained around 3 h/day (table I). 

Hourly fluctuation in surfacing frequency following a meal was observed in the 
test series fed on live organisms. This study was conducted during the last 3 days of 
the experiment over a 24 h cycle. The test individuals surfaced about 60 timesfh 
before feeding and the frequency increased to about 130 times/ h, 3-6 h after the meal 
in the series fed on Anopheles larva and decreased thereafter to the prefeeding level 
21 h after each meal (figure 1). Vivekanandan et af (1977) have reported similar trend 
ia the surfacing frequency following meal in another obligatory air-breathing fish 
41labas scandells . 

4. Discussion 

The tcst series which were olTered 4 different live food organisms exhibited statisti
cally significant difference in food utilization parameters, viz rates of feeding, absor
ption. conversion and metabolism as compared to those fed on pieces of L. thermalis. 
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Figure I. Hourly fluctuation in the surfacing frequencyjh as a function of time after meal 
in C. striatus fed on giITerent live food organisms (e), Anopheles larva; ( 6 ), Culex pupa: 
(0 ). Cillex larva: ( .. ). Chironomous larva. 
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Table 2. Water conten t and caloric value of different food materials and experi 
mental fish. 

Food Fish 

Water con tent Caloric value Water content Caloric value 
Food (%) (kJjg d,y WI) (%) (kJ jg d,y wI) 

Allopheles larva 8N±8-20 21-7±0-51 76-7±0-69 19-7±0-57 
Culex pupa 88-7± 7-S0 21-0±0-90 nS±I-ol 19-0±0-85 
Culex larva 88-0± 7-90 22-1 ±0-77 nO±0-87 19A±0-61 
ChirollomollS 

larva 84-6 ±7-50 23-1 ±0-90 76-7±0-17 19-7±0-54 
L. lllermalis 

pIeces 8(}O± 6-70 19-5±(}28 79-2±O-69 19-5±O-57 

This result provides clues on the possible strategies adapted by C. striatus when 
exposed to different food items: (i) when exposed to low energy food L. thermo lis 
(19-5 kJ/g dry wt; table 2), C. striatus reduces the feeding rate and compensates by 
decreasing the surfacing frequency and alloting less energy for swimming activity and 
metabolic rate, (ii) the high feeding rate in the series fed on Anopheles larva might 
have resulted from a behavioural synchronisati on of the properties of the predator 
and prey_ Anopheles larva stays at the water surface most of the time and, while 
surfacing, C. slrialus encounters Anopheles larva more frequently than other food 
organisms_ This synchronisation might have resulted not only in higher feeding and 
conversion rates but also in the least allocation of ingested energy towards meta
bolism, and (iii) there is no evidence of changes in feeding, absorption and conver
sion rates and surfacing activity among the series receiving live food organisms in 
relation to the minor variat ion in the energy content. However, the series receiving 
the lowest food energy (L. (hermalis) consumed the least ration_ As the conversion 
rate of the series fed on Anopheles larva (666 J/g/day) was substantially faster than 
the rates exhibited by the other series (288- 444 J/g/day), it may be advantageous to 
feed C. striatus fry on live food organisms which remain at the water surface_ 
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