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Abstract 

The apparent energy digestibility coefficient of nine different feedstuffs were deter­
mined for two size-classes of Indian major carps (Labeo rohita and Cil'rhi1ws mrigala., 
Cyprinidae) using chromic oxide as the indigestible marker. Among the ingredients tested, 
rice polish showed the lowest while the soybean oil cake showed the highest digestibility 
in both species. The influence of fish size on energy digestibility was found to be 
insignifi­cant (P>0.01). Irrespective of fish size, plant and animal origin feed stuffs 
showed no sig­nificant (P>0.01) difference in their digestibility in both species. Only the 
animal origin feed stuffs, in both size-classes, exhibited species dependent variability in 
their digestibility. 
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Analytical methods 

Prior to their inclusion, the feedstuffs were analysed for their proximate 

composition (Table 3) using standard methods (AOAC 1984). Crude fibre was 
analysed through successive acid and alkali digestion method, while chitin in 

silkworm pupae was estimated as the difference after prolonged heating (60 °C) 

in NaOH solution (10%). Gross energy of feedstuffs, diet, and feces were esti­
mated o n  a ballistic (adiabatic) bomb calorimeter (Gallenkamp and 

Loughborough Co. Ltd., Loughborough, England).Chromic oxide was estimated 

using the acid digestion technique (Furukawa and Tsukahara 1966). 
Digestible energy content in each diet was calculated using the following 

formula (Page and Andrews 1973): 

Digestible energy (kJ • g·1) = Gross energy of diet -[gross energy of feces ]

where, 

DE = Digestible energy 

GED = Gross energy of diet 
GEF = Gross energy of feces 

Digestible energy values of various diets were fitted to the following equa­

tion to estimate the digestibility coefficient (x) for each feed ingredient (Hanley 

1987), expressing the values in percentage 
x = [100 (a-cd)]/b 

where, 

x = digestibility coefficient of test ingredient (%) 

a = digestible energy (kJ·g·1) of the diet
b = energy (kJ·g·1) contributed by the test ingredient in the diet
c = energy (kJ·g·1) contributed by the oil supplement in the diet

d = digestibility coefficient of the oil supplement (%). 

The components of the formulated diet, besides the test ingredient, which 

contributed to its gross energy were gelatin, oil mix, and fibre (mixture of a 
cellulose and sugarcane bagasse). Since gelatin formed only 1 % of the diet, its 
energy value was not taken into account while calculating the digestibility 

coefficient. Oil mix used was considered approximately 90% digestible, as re­
ported in several other herbivore and omnivore fish species (Takeuchi 1979; 

NRC 1983; and Hanley 1987). 

Statistical analyses 

The data on coefficients of energy digestibility within each size-class of the 

species were subjected to one-way analysis of variance to test the variability 

among the feedstuffs. Significant differences between means were compared 
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Table 4. Energy digestibility coefficient of selected feedstuffs in different size-classes of 
Indian major carps. 

Coefficient of energy digestibility (%) 
Feedstuffs 

Group I 

Rocket salad oil cake 63.328b 
±0.88 

Mustard oil cake 64_33ab 

±1.09 
Soybean oil cake (solv. extd.) 96.18d 

±1.28 
Groundnut oil cake 78.36' 

±1.48 
Wheat bran 58.58b 

±0.60 
Rice polish 48.80' 

±3.52 
±2.97 

Fish meal (mixed spp.) 69.348 

±0.62 
Slaughter house waste 61.23ab 

±2.82 
Dried silkworm pupae 66.468b 

±2.47 

± SEM, n = 3 

L .rohita 

Group II 

76.04a 
±0.29 

63 .14"" 
±2.82 
90.00• 
±0.40 
82.98 e 
±0.29 
6,'J.Q2C 
±1.51 
43_55f 
±1.72 

72.64ab 
±0.70 
69.51 abc 
±6.47 

68.0l8bc 
±1.45 

C. mrigala
Group I Group II 

63.07a 74_77a 

±0.44 ±1.25 
50.27bc 55_75bc 
±1.99 ±3.37 
81.27d 89.83d 
±0.24 ±1.11 

76.82E' 81.97' 
±0.74 ±0.96 
44.69c 5 3.86hc 
±0.01 ±4.15 
45.82C 49_07c 

±5.24 

53_97abc 58.03bc 

±3.27 ±6.48 
57.418b 64.09b 
±1.78 ±2.89 
58.34ab 60.27b'
±2.01 ±6.08 

Means in each column with same superscript are not significantly different (P<0.01). 

Table 5. Comparison of digestibility coefficients between different variables. 

Variables 

L. rohita : size classes
L. rohita (small) : origin of feed stuffs
L. rohita (large) : origin of feed stuffs
C. mrigala : size classes
C. m,·igala (small) : origin of feed stuffs
C. mrigala (large) : origin of feed stuffs
Plant origin feed stuffs:

species of fish (small) 
species of fish (large) 

Animal origin feed stuffs 
species of fish (small) 
species of fish (large) 

Level of significance 

P > 0.01; n=l6 
P > 0.01; n=7 
P > 0.01; n=7 
P > 0.01; n=l6 
P > 0.01; n=7 
P > 0.01; n=7 

P > 0.01; n= lO 
P > 0.01; n=lO 

P < 0.01; n=4 
P < 0.01; n=4 

Discussion 

insignificant 
insignificant 
insignificant 
insignificant 
insignificant 
insignificant 

insignificant 
insignificant 

significant 
significant 

The variation in the energy digestibility observed among the feedstuffs 
may be attributed to the inherent complexity of nutrients, particularly carbo­

hydrate and protein, and to the digestive physiology/enzyme profile of the fish 
concerned (De Silva and Anderson 1995; Nagase 1964; Reimer 1982; Smith 

1989). Since a constant fibre content was maintained in the test diets, such 

variations could not be due to the crude fibre level of the diet. However, the 
possibility that the fibrous (cellulose, hemicellulose and lignin) nature of the 
ingredient itself could cause variations in digestibility can not be ruled out. The 
lowest digestibility noted for rice polish in both fish species indicate that its 
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A comparison of digestibility for plant origin feedstuffs revealed that both 

the species of Indian major carps were equally efficient in digesting the plant 

materials. However, L. rohita showed significantly better ability to digest ani­

mal origin feed ingredients. L. rohita which predominantly feeds on plant 

material also consumes rotifers and crustaceans (Jhingran and Pullin 1988). C. 

mrigala, being omnivorous, subsists mainly on detritus which includes both 

plant and animal origin materials. On the basis of the present study, it may, 

therefore, be presumed that although the two species exhibit differential ability 

in digesting animal origin feedstuffs, they are equally equipped with digestive 

secretion for catabolising nutrients from plant sources. Comparison of the abili­

ties of the species or size-groups of these fishes to digest nutrients from the 

ingredients tested, point to possible similarity in their digestive enzyme spec­

trum. 

The study thus clearly demonstrates that, notwithstanding generic differ­

ences, ecological niche (column and bottom feeder), feeding habit and food com­

position, the two species (L. rohita and C. mrigala) do not differ much in their 

ability to utilize nutrients from the feed stuffs under investigation. This points 

to the fact that practical rations could be formulated for the polyculture of 

these fishes using the same feed stuffs. Replacement of one feed stuff with the 

other, on the basis of their digestibility, cost and availability, could be at­

tempted in formulating such diets. 
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