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Abstract 

faomtrogcnous (40% CP) diets with varying levels of carbohydrate (8, l(;, 24,. 3:l, 40 
and 48%) were fed to r:atla w//a fr_v (0.28 ± 0.02 g) in a G-week growth tl'ial conducted in 
70-1 flow-through indoor circular troughs. Triplicate groups of 30 frnh/trough were fed the 
experimental diet� G day� a week, twice daily at 0800 and IG00 h, at a total rate of 10% 

and 6% of their body weight for the first four and last two weeks, respectively. Live 
weight gain (%) was significantly affected by carbohydrate intake, attaining a maximum 
(339%) at 40% dietary carhohydrate intake. The relationship of dietary carbohydrate intake 
(up to 40%) with specific growth rate (SGR), protein effiClency ratio (PER), and ptotein 
and/or enen;y retention was linear and positive. However, the relation8hip of dietarf car
bohydrate intake to feed conversion ratio (FCR) was negative. Dietary carbohydrate signifi
cantly (P<0.05) affected carca�8 moisture, lipid and/or groRS energy content while crude 
protein and ash remained unaffected (P>0.05). 



Introduction 

Carbohydrate is an inexpensive and immediate source of energy in fish 

diets and serves as a precursor for the various intermediary metabolic func

tions. The inclusion of carbohydrate in fish diets improves the pelleting qual

ity of feed. However, carbohydrate utilization with respect tQ digestibility and 

metabolism remains unclear in many fish species (Jauncey 1982; NAS-NRC 

1993). Carps have been reported to tolerate relatively higher levels of carbohy

drate in the diet (Shimeno 1982; Viola and Arieli 1983). This also holds true 

for channel catfish, red sea bream, tilapia, and European eel (Garling and Wil

son 1977; Furuichi and Yone 1980; Anderson et al. 1984; Degani and Levanon 

1987). Jauncey (1982) has pointed out that carps, despite their high levels of 

carbohydrate utilization, show greater disparities in their levels of carbohydrate 

utilization. However, because of the low cost of dietary carbohydrate, particu

larly when compared to protein and fat, inclusion of this nutrient in diets may 

prove profitable in many fish species, The presence of carbohydrate in fish di

ets has a protein-sparing effect similar to that of lipid (Wilson 1994). 
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ance (ANOVA) and Duncan's Multiple Range Test at 0.05% probability level 
(Sokal and Rholf 1981; Duncan 1955). Con-elation coefficient (r) was calculated 
to establish the relationship of dietary carbohydrate intake to growth, body 
constituents and nutrient retention efficiencies. 

Results 

Table 2 depicts the growth and feed efficiency of C. catla fry fed different 
levels of dietary carbohydrate over a 6-week growth trial. The maximum 
(339%) live weight gain in body weight, SGR (3.52%), FCR (2.35), and PER 
(1.13) were observed at 40% dietary carbohydrate intake, beyond which these 
parameters declined. A strong linear and positive relationship (r=0.99; P<0.05) 
was similarly found between 40% dietary carbohydrate intake and live weight 

gain (%), SGR (%) and PER. On the other hand, FCR showed a linear negative 
(r=-0.99; P<0.05) relationship up to the above level of carbohydrate intake. 

Survival rate was over 94% and had no effect on the dietary regimen. 
The body composition and nutrient retention efficiencies were markedly 

affected by the level of dietary carbohydrate intake in fish (Tables 3 and 4). 
With the increase in dietary carbohydrate from 8 to 48%, whole body dry 
matter, lipid and gross energy content in fish increased (P<0.05) over the ini
tial values. Moisture content was found to decrease significantly (P<0.05) with 
the increase in dietary carbohydrate intake up to 48% level in the diet. Crude 
protein and ash contents were not influenced (P>0.05) by high carbohydrate 
levels in the diet. 

Protein tlnd energy retention efficiency values increased up to 40% dietary 

carbohydrate intake. Beyond this level, a significant (P<0.05) reduction re
sulted (Table 4). 

Table 2. GJ'owth, conversion efficiencies and survival (%) in C, cotlo fry fed varying levels 
of dietary cal'hohydrate* 

Diet� Mean final Wc•i�ht gain 1 SGR2 FCR:l PER4 Sut·vival 
body weight (%) (%) (%) 

(g) 

8 O.G7
a 1:39a 2.10a 3.50" 0.78a 

94 

16 o.sr.b 20th 2.GOh 2.80'1 0.90b 96 

24 0.95" 240" 2.90° 2.GOb 0.9:jb 96 

:i2 uod 292<1 3.25d z.44n 1.0:Jb 98 

40 1.23P 33U" :J,5ze 2.35a 1.1 .10 96 

48 0.9(-;" 241 ° 2.92° 2. 70" 0.941, 96 

Pooled .�.e. 0.57 :i7.71 0.54 0.4:J 0.38 
ANO\'A P O.O!'i 0.05 0.05 0.05 0.0:j 

*Re�nlts are mean of triplicate runs. Values with different Huµerncriµts within each column
are significantly different (P < 0.05).
1100 X Mean live weight gain (g) I mean initial body weight (g).
2100 X fo Mean final body weight (g) - fo mean initial body weight (g) I duration.
:lDry feed intake (g) I mean live weight gain (g).
4Mean live weight gain (g) I protein intake (g, dry weight basis).
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