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The effects of dietary protein level on growth, feed utlization and liver size were studied
with juvenile haddock (Melanogrammus aeglefinus) of 6.88+0.54 g (mean=+ SD). Five isoe-
nergetic diets containing 44.4 to 64.7% protein were fed to triplicate groups of 50 fish
in a flow-through system for 6 weeks. All fish showed a relative increase of more than
300% in final weight. There were, however, no significant differences (P>0.05) in weight
gain (16.1 to 17.3 g) and specific growth rate (2.9 to 3.0) among fish groups. A higher
protein diets resulted in a lower feed intake. Feed: gain ratio linearly improved (P<0.05)
when protein level increased from 44.4 to 59.7%. The lowest protein efficiency ratio was
observed in fish fed the highest protein diet. Hepatosomatic index of fish significantly
decreased from 10.7 to 7.3% with an increase in protein level. Results from this study
suggest that haddock could grow well even when fed the diet with protein lower than

44.4%.
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Table 1. Ingredient composition (%) of the experimental diets

. Dietary protein levels

Ingredient
40 45 50 55 60

Fish meal' 25.8 324 38.5 44.8 51.1
Krill meal® 2.0 2.0 2.0 2.0 2.0
CPSP-G? 5.0 5.0 5.0 5.0 5.0
Casein® 111 12.5 139 15.3 16.7
Fish oil® 10.1 7.8 51 25 -
Ground wheat® 31.1 245 19.8 145 9.0
Whey’ 7.0 7.0 7.0 7.0 7.0
Vit. premix® 15 15 15 1.5 15
Min. premix’ 0.5 0.5 05 05 05
Choline* 0.2 0.2 0.2 0.2 0.2
Corn starch™ 57 6.6 6.5 6.7 7.0

'Composed of 75% of herring meal (Sea Life Fisheries Inc., Canada) and 25% of Norse-LT 94 (Silfas

Karmsund AS, Norway).

“Special Marine Products Ltd., West Vancouver, Canada.

*Hydrolyzed fish meal, Sopropeche, France.
‘US Biochemical, Cleveland, OH.

*Stabilized with 0.06% ethoxyquin, Commeau Seafood, Saulnierville, NS.

®Dover Mills Ltd., Canada.
"Farmers, Truro, Canada.

*Vitamin added to supply the following (per kg diet): vitamin A, 8000 IU; vitamin Ds, 4500 IU;
vitamin E, 300 IU; vitamin Ks, 40 mg; thiamine HCl, 50 mg; riboflavin, 70 mg; D-Ca pantothenate,
200 mg; biotin, 1.5 mg; folic acid, 20 mg; vitamin B, 0.15 mg; niacin, 300 mg; pyridoxine HCl,
20 mg; ascorbic acid, 300 mg; inositol, 400 mg; BHT, 15 mg; BHA, 15 mg.

*Mineral added to supply the following (per kg diet): manganous sulfate (32.5% Mn), 61.5 mg;
ferrous sulfate (20.1% Fe), 62.3 mg; copper sulfate (25.4% Cu), 19.8 mg; zinc sulfate (22.7% Zn),
165.2 mg; cobalt chloride (24.8% Co), 20.2 mg; sodium selenite (45.6% Se), 1.1 mg; sodium fluoride

(452% F), 9.4 mg.

“Pregelatinized, National Starch and Chemical Co., USA.
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Table 2. Chemical composition (g/100 g) of the experimental diets given on as-fed basis

Protein level (%)

Composition

40 45 50 55 60
Moisture 9.8 9.4 8.6 82 8.1
C. protein 40.1 448 49.7 54.8 59.5
C. lipid 16.3 15.1 12.6 10.5 8.0
C. fiber 1.6 1.1 0.8 0.5 0.3
C. ash 5.2 5.7 6.3 6.8 7.5
NFE' 27.0 239 220 19.2 16.6
Ca 0.7 0.8 09 11 1.1
P 1.0 11 1.2 1.3 1.2

'Nitrogen-free extracts = 100-(moisture+c. protein+c. lipid+c. fiber+c. ash).

Table 3. Growth and feed utilization of fish fed the diets with different protein levels for 6 weeks'

Protein level Initial wt. Wt. gain 3 Feed intake Feed:gain

in diet (%)? (g/fish) (g/fish) SGR (g DM/fish) ratio®
40 (44.4) 6.88+0.42™ 1610£0.20™  2.88+0.08™ 12.27+0.23" 0.76+0.01°
45 (49.4) 6.90+0.41 16.73+0.40 2.94+0.08 11.80+0.15 0.71+0.01°
50 (54.3) 6.87+0.38 17.34+0.83 3.00£0.02 11.78+0.43° 0.68+0.01°
55 (59.7) 6.89=0.33 17.30+0.19 3.00£0.09 10.8520.04° 0.63£0.01"
60 (64.7) 6.87+0.30 16.77 +0.41 2.95+0.04 10.44+0.18° 0.62+0.01¢

Walues (means+SE of three replicate groups) in the same column sharing a common superscript
were not significantly different (P>0.05) from each other.

*Values within brackets are % of dietary protein on dry matter basis.

*Specific growth rate = [In(final wt.) - In(initial wt.)]/duration < 100.

‘Feed intake, DM/wet wt. gain.
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Table 4. Nutrient intake, protein efficiency ratio and hepatosomatic index of fish fed the diets with

different protein levels for 6 weeks'

rr

of

Protein level Nutrient intake (g/ fish)2 PER* HSI®
in diet (%) Nitrogen Lipid NFE> (%)
40 (44.4) 0.87°(44) 2.22°(34) 3.69%(21) 2.95° 10.7°
45 (49.4) 0.93°(49) 1.97°(32) 3.13°(19) 2.87° 10.3°
50 (54.3) 1.02°(55) 1.62°27) 2.84(18) 2.71° 9.0°
55 (59.7) 1.04°(62) 1.24%(23) 2.28%(16) 2.67° 8.7°
60 (64.7) 1.08°(69) 0.91°(18) 1.90°(14) 2.48° 7.3°

'Values (means of three replicate groups) in the same column sharing a common superscript were
not significantly different (P>0.05) from each other.
*Values in brackets are % relative to total energy intake (Lie et al., 1988).

*Nitrogen-free extracts.

*Protein efficiency ratio = wet wt. gain/protein (N X 6.25) intake.
°Hepatosomatic index = wet liver wt./body wt. X 100; that of the initial fish was 6.82.
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