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Effects of Dietary Fiber and Its Optimum Levels
for Growth of Hybrid Clarias Catfish
(Clarias macrocephalus x Clarias gariepinus)
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ABSTRACT

Six isonitrogenous (37.0% protein) and isocaloric (2.8 Kcal digestible energy/g) diets were formulated
to contain 0, 3.0, 6.0, 9.0 and 12.0% rice hull (diets 1 - 5) and 12.0% cellulose (diet 6). The formulated diets
were used for determination the effects of dietary fiber and its optimum levels for growth and diet utilization
of hybrid Clarias catfish. The diets were fully fed to juvenile (2.5 g) and young (58.0 g) hybrid Clarias catfish
held in 120 - L glass aquaria twice daily for eight weeks. The study showed that dietary fiber up to 12.0%
(10% crude fiber) had no adverse effect on growth, survival and diet utilization of juvenile and young fish.
However, there was trend for maximum growth and diet utilization in juvenile fish fed diets containing 6.0
- 12.0% rice hull (3.5 - 6.5% crude fiber) and in young catfish fed 9.0 - 12.0% rice hull (5.0 - 6.5% crude
fiber). The dietary fiber at the levels used in this study had no effect on intestinal length, stomach weight
and hepatosomatic index of the experimental fish. However, juvenile fish fed diet containing 12.0% cellulose
deficated more fecal materials than that of fish fed the other diets.
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Table 1  Composition (%) of the experimental diets containing various levels of fiber.

Ingredient Diet
1 2 3 4 5 6

Rice hull - 3.0 6.0 9.0 12.0 -
Cellulose - - - - - 12
Fishmeal 48 48 48 48 48 48
Fish oil 0.7 0.7 0.7 0.7 0.7 0.7
Soybean oil 2.0 2.0 2.0 2.0 2.0 2.0
Dextrin 47.5 432 38.8 34.5 30.1 30.1
Lard - 1.3 2.7 4.0 5.4 54
Vitamin mixture! 1.0 1.0 1.0 1.0 1.0 1.0
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
Vitamin C 0.1 0.1 0.1 0.1 0.1 0.1
Mineral mixture? 0.5 0.5 0.5 0.5 0.5 0.5
Proximate Composition (%)

Moisture 9.2 8.2 7.6 7.2 7.4 7.2
Protein 36.8 37.1 37 37.1 36.7 36.8
Lipid 59 6.6 8.3 9.5 11.1 11.2
Fiber 0.6 2.0 35 5.0 6.5 10
Ash 8.7 9.2 10 10.6 11.2 9.0
NFE 38.8 36.8 33.6 30.7 27.2 259
Digestible energy (Kcal/g) 2.7 2.8 2.8 2.8 2.8 2.8

1 Vitamin mixture provided the followings per Kg diet :

vitamin A, 4000 IU ; D3 2000 IU ; vitamin E, 50 IU ;

menadione sodium bisulfite, 10 mg ; thiamin, 20 mg ; riboflavin, 20 mg ; niacin, 150 mg ; calcium panthothenate,

200 mg ; folic acid, 5 mg ; pyridoxine, 20 mg ; vitamin By,, 0.2 mg ; biotin, 2 mg ; and inositol, 400 mg

2 Mineral mixture provided the followings per Kg diet : manganese, 25 mg ; zinc, 20 mg ; copper, 5 mg ; iodine, 5

mg ; cobalt, 0.05 mg ; selenium, 0.3 mg ; and iron, 30 mg
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Table 2  Physical characteristics of the experimental diets containing various levels of fiber.
Characteristic Diet
1 2 3 4 5 6
Density (g/cm3) 1.232b 1.244b 1.25%b 1.20b¢ 1.21be 1.19¢
Water absorbtion (%) 59.472 64.152 63.412 64.052 63.682 64.812

abc Means within same row followed by the same letter are not significantly different (p>0.05).
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Table 3  Growth performances of fish fed diets containing various levels of fiber.

Performance Diet

1 2 3 4 5 6

Small fish
Initial weight (g) 2.58 2.57 2.62 2.56 2.60 2.58
Final weight (g) 100.63 107.75 133.07 135.16 131.64 114.97
Weight gain (g/fish) 98.12 105.22 130.5% 132.6% 129.072 112.382
Specific growth rate (%/d) 6.542 6.432 6.782 7.062 6.802 6.772
Survival rate (%) 96.672 96.672 91.672 95.002 98.332 95.002
Medium fish
Initial weight (g) 57.68 58.10 58.07 57.56 58.53 57.85
Final weight (g) 136.76 132.15 132.03 168.48 167.40 132.62
Weight gain (g/fish) 79.082 73.052 73.962 110.932 108.872 68.112
Specific growth rate (%/d) 1.532 1.362 1.442 1.912 1.86% 1.482
Survival rate (%) 93.332 93.332 100.02 96.672 96.672 96.672

4 Means within the same row followed by the same letter are not significantly different (p>0.05).
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Table 4

Feed intake, feed conversion ratio (FCR), protein efficiency ratio (PER), apparent net protein

retention (ANPR) and apparent net energy retention (ANER) of fish fed diets containing various

levels of fiber.

Feed utilization Diet
1 2 3 4 5 6

Small fish

Feed intake(%/d) 6.792 6.56% 6.394 6.172 6.15% 5.934

FCR 1.122 1.112 1.01b 0.91¢ 0.96bc 0.96b¢

PER 2.43¢ 2.44¢ 2.69b 2.972 2.83ab 2.84ab

ANPR (%) 40.33b 39.49b 45.862 50.622 46.352 46.584

ANER (%) 36.364 43.23¢cd 53.26%0 55.70° 49.723bc 46.03bc
Medium fish

Feed intake (%/d) 2.644 2.872 2473 2.772 2.692 2.382

FCR 1.622 2.182 1.622 1.342 1.32a 1.452

PER 1.732 1.358 1.692 2.072 2.102 1.872

ANPR (%) 38.894 37.372 40.272 54732 43.432 48.412

ANER (%) 34.64b 31.45b 53.222 54.742 39.412b 44.132b

2 Means within the same row followed by same letter are not significantly different (p>0.05).
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Table 5  Biological characteristics as comparing to body length (BL) or body weight (BW) of fish fed
diets containing various levels of fiber.
Characteristic Diet
1 2 3 4 5 6
Small fish
Intestine length
(% BL) 69.042 78.242 82.742 90.972 98.402 99.492
Stomach weight
(% BW) 1.112 0.80° 0.95%° 0.9820 0.88b 0.9420
Hepatosomatic index
(%BW) 1.332 1.462 1.432 1.512 1.372 1.432
Defication
(% feed intake) 3.26P 2.10b 4.62b 6.22b 6.22b 12.572
Medium fish
Intestine length
(% BL) 48.582 58.242 55.402 51.892 50.252 52.672
Stomach weight
(% BW) 0.632 0.65% 0.612 0.632 0.732 0.732
Hepatosomatic index
(%BW) 1.308 1.342 1.482 1.292 1.432 1.362
Defication
(% feed intake) 9.954 13.122 8.622 7.078 9.832 13.962

ab Means within the same row followed by the same letter are not significantly different (p>0.05).
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