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Abstract 

Rohu (Labeo rohita, Cyprinidae) fingerlings (7.5 g) were fed six experimental diets 
containing two protein levels (25 and 30%) and three lipid levels (4, 6 and 9%) for 98 d. 
The best growth was obtained with the diet containing 30% protein and 6% lipid. At a 
given protein/fat level, increase in fat/protein resulted in better weight gain, except in the 
diet having 30% protein and 9% lipid. Protein efficiency ratio and net protein retention 
decreased with increase in dietary protein. Muscle RNA/DNA reflected the growth trend. 
Gut protease and lipase activity had a direct relationship with dietary protein. Dietary fat 
influenced carcass fat content, but dietary protein had no effect on carcass protein. 



Introduction 

The metabolic partition of the dietary components between storage and 

catabolism depends on both dietary composition and energy intake. Energy 

expenditure associat.ed with the metabolism of the assimilat.ed prot.ein may be 

reduced in homeothermic and poikilothermic animals by dietary lipid 
(Shul'man 1972). Further, several studies have shown that providing adequat.e 
energy through dietary lipids can minimize the use of more costly prot.ein as 
an energy source (Watanabe 1977; Reinitz and Hitzel 1980; Clarke et al. 1982; 

Medland and Beamish 1985; Beamish and Medland 1986; Tabachek 1986; 
Davies 1989; De Silva et al. 1991; Silver et al. 1991; Bazaz and Keshavanath 

1993). 
The economically optimum dietary prot.ein for rohu was found to be 30% 

(Renukaradhya and Varghese 1986). This study was carried out to evaluat.e the 
combined effects of different dietary prot.ein and lipid levels on growth, body 

composition and feed utilization. 
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Discussion 

Tacon and Cowey (1985) found a positive correlation between SGR and 

dietary protein requirement (g kg body weight"1 • d·1). In red tilapia (De Silva et

al. 1991) and chinook salmon (Silver et al. 1991), growth rate correlated to 

daily protein consumption, irrespective of dietary lipid content. In the present 

study, a similar trend was noted, except with the diet having the highest di­
etary protein and lipid levels (P30 L9). The final weight of fish under this 

treatment was comparable to that obtained with diets P25 L4 and P25 L6. 

This might be an indication that 9% lipid is not required at 30% dietary pro­

tein for rohu. Growth depression has been recorded when dietary protein ex­

ceeded a certain level in rainbow trout (Zeitoun et al. 1973) and striped bass 

(Millikin 1983). In the present study, growth depression occurred when dietary 

protein content was increased from 25 to 30% only at the 9% lipid level. 

FCR and PER are known to decrease with increasing dietary protein con­

tent (Steffens 1981; Jauncey 1982), and the effects vary with species 

(Dabrowski 1979). Tabachek (1986) obtained a decrease in PER and NPR with 

each increase in dietary protein level at a constant level of dietary lipid. De 

Silva et al. (1991) reported the influence of dietary protein and lipid levels on 
FCR, PER and NPR. They observed that increasing dietary lipid level in­

creased the protein retained, thus enhancing the proportion of dietary protein 

utilized for growth rather than as an energy source. This type of sparing ef­

fect has been observed in rainbow trout (Reinitz and Hitzel 1980; Beamish and 

Medland 1986), coho salmon (Clarke et al. 1982), Arctic charr (Tabachek 1986), 

red tilapia (De Silva et al. 1991), chinook salmon (Silver et al. 1991) and 

mahseer (Bazaz and Keshavanath 1993). Higher dietary protein (30%) did not 

improve FCR, PER and NPR in rohu. At this protein level, the highest lipid 
level tested (9%), had a negative effect on growth, FCR, PER and NPR. Thus, 

for rohu, it is not desirable to increase dietary lipid content to 9% in 30% pro­

tein diet. 

Increase in carcass lipid with increasing dietary lipid content has been 

reported for most species investigated (De Silva et al. 1991; Silver et al. 1991; 

Bazaz and Keshavanath 1993). Changes in the carcass composition of red tila­

pia (De Silva et al. 1991) in relation to dietary protein level were less consis­

tent than those related to dietary lipid level. Reinitz et al. (1978) obtained no 
significant influence of dietary protein on either percentage fat or protein depos­
ited in rainbow trout. Silver et al. (1991) reported an inverse relationship of 

carcass protein percentage with dietary lipid percentage. The increase in car­

cass protein with increase in dietary lipid obtained in the present study sug­

gests that the additional lipid is not only used for metabolism, but is converted 

into protein. 

RNA:DNA ratio is known to provide dependable indication of growth trend 

(Sable 1974; Buckley 1980; Mustafa and Mittal 1982; Khan and Jafri 1991). 

This ratio was the highest in fish receiving diet P30 L6, the treatment that 

resulted in the best growth of fish. This further indicates that using higher 

lipid levels is not advisable at the dietary protein level of 30% for rohu. Owing 

to the constant level of carbohydrate in all the diets, there was no marked 






