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Growth and Excretion of Nitrogen and Phosphorus of Israeli Strain of
Carp (Cyprinus carpio) Fed a Low Pollution Diets
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*Nak-Joong Choi and *Euong-Oh Kim
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Growth performance and excretions of nitrogen (N) and phosphorus (P) were investigated
with carp (Cyprinus carpio) grower fed a low pollution diets (A and B) and commercial ones
(Com-1 and Com-2). A recirculated rearing system (Exp. I) and a floating net cage system
(Exp. TD were employed for two feeding trials in which fish having an initial body weight
of 152g and 193g were fed for 41 and 39 days, respectively. The highest weight gain, daily
growth rate and protein efficiency ratio were found (P<0.05) in fish fed diet A containing
10% fish meal and 2% monocalcium phosphate (MCP) for both experiments. They also sho-
wed the lowest feed conversion ratio and daily feeding ratio among treatments. Fish fed diet
B containing 10% fish meal, 5% fish protein concentrate and 1% MCP showed weight gain
and FCR more improved (P{0.05) than those fed commercial diets. In all groups, whole body
compositions were not greatly different among treatments, and protein and P contents in final
fish ranged from 14.3 to 15.6% and from 0.39 to 0.48%, respectively. Fish fed diet A excreted
the least N which were 38.3 in Exp. I and 39.6g/kg gain in Exp. II. However, the values
found in fish fed two commercial diets amounted to 59.1 and 58.9g, respectively. A significant
decrease in P excretion was also found in fish groups fed diets A and B. In Exp. 1, a reduction
of 53.4% was shown in fish fed diet A, compared to the averaged value (18.5g P/kg gain)
of two commercial groups. In Exp. II conducted using the floating net cages, fish fed diet
B excreted the least P (8.6g/kg gain) among the treatment, which was followed by fish fed
diet A, showing 48.6% reduction compared to the average value (18.5g/kg gain) for fish fed
two commercial diets. The present results clearly showed that N and P excretions from fish
culture could be significantly reduced by using the low pollution diet.
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Table 1. Ingredient and chemical composition of the diets for two experiments

Ingredient Diet

(%, as-fed basis) Al B! Com-1 Com-2
Brown fish meal(67%) 10.00 10.00
Soybean oil meal(44%) 39.15 45.45
Wheat flour(13%) 39.83 30.23
Fish oil(sardine) 7.80 7.10 closed closed
FPC? - 5.00
McCp? 2.00 1.00
Vit. min. mixture 1.22 1.22
Chemical composition(g/100g diet)
Moisture 8.06 8.12 8.54 6.46
C. protein 33.25 35.63 37.78 35.35
C. fat 12.77 13.05 8.40 8.83
C. ash 7.05 6.45 6.91 13.79
Ca 2.66 1.77 2.16 4.67
P 1.11 0.92 0.99 1.87

'Supplied the following amounts per kilogram of diet : vitamin A, 35,000 IU ; vitamin D3, 7,000
1U ; vitamin E, 70 mg ; thiamin, 14 mg ; riboflavin, 21 mg ; pyridoxine, 14 mg ; vitamin Bi,, 0.14
mg ; pantothenic acid, 49 mg : niacin, 105 mg ; biotin, 1.4 mg ; vitamin C, 70 mg ; Mg, 240 mg :
Mn, 140 mg : Zn, 280 mg, Fe, 84 mg: Cu, 24 mg: Se, 0.12 mg : Co, 3.9 mg: I, 6 mg.

Fish protein concentrate (BIO CP70), Chile.
*Monocalcium phosphate, BASF, Germany.
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Table 2. Weight gain and feed utilization of carp fed the experimental diets for 6 weeks'

. Initial wt. Wt. gain ) DGR? DFR* s
Diet o/fish o fish FCR " ” PER
{Exp. I
A 152,0£1.07 142.7£0.35*° 1.06£0.01° 1.56+0.01> 1.65£0.01° 2.6110.03
B 152.1+0.87 133.8+1.33° 1.19£0.01° 1.49+0.02° 1.77+0.02° 2.17+0.02°
Com-1 151.6+£0.78 117.1+1.94° 1.30£0.01° 1.36+0.01° 1.76+0.00°  1.87+0.02°
Com-2 151.8+£0.73 114.8+3.22° 1.39+0.03*  1.34£0.02° 1.86+0.01°  1.91+0.04°
{Exp. II
A 192.1+3.13  223.1£3.27° 1.08+£0.01¢ 2.23+0.00° 2.41+0.02° 2.56+0.02°
B 194.6+1.91 211.8+0.25® 1.15+0.01° 2.14£0.01°® 2.45+0.01* 2.25+0.02°
Com-1 193.312.00 191.6£0.80° 1.25+0.01°> 2.01£0.01° 2.50+0.02® 1.95%0.01°
Com-2 196.6+1.59 169.610.83¢ 1.44+0.00° 1.86+0.00° 2.68+0.01° 1.84+0.00°

'Values(mean+SE of duplicate groups) in the same column not sharing a common superscript

letter are significantly different (P<0.05).

’Feed conversion ratio = feed intake, DM/wet weight gain.

*Daily growth rate = 100[wt. gain/((final wt + initial wt)/2)/feeding days.
*Daily feeding rate = (feed intake/41) X 100/{(initial body wt.+final body wt.)/2}.
*Protein efficiency ratio = weight gain/protein intake.
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Table 3. Whole body composition of carp fed the experimental diets for 6 weeks

Diet Moisture Protein Ash Ca P
{Exp. I
A 75.98+0.29® 14.36+0.09™ 5.84+0.43*® 2.81+0.20* 1.85+0.15° 0.4810.04°
B 75.2010.26* 15.06+0.38 6.5510.43* 2.54+0.16° 1.53£0.11%  0.43+0.02*
Com-1 76.18+0.32 15.24%0.24  5.25+0.79" 2.59+0.15> 1.62+0.05%¢ 0.4610.03*
Com-2 75.96+0.23** 14.97+0.37 6.1010.40* 2.35+0.02° 1.34+0.05¢ 0.39+0.02°
Initial 76.61+0.23* 14.34+0.09 4.4810.12° 3.09x0.16* 1.82+0.01®*  0.50%0.00°
{Exp. II}
A 74.00+0.31™ 14.27+0.26* 7.9310.48° 2.47+0.06™ 1.7020.04> 0.44+0.01°
B 74.20£0.13  15.6210.17° 8.40+0.20°  2.26+0.05 1.49+0.02 0.4110.01%
Com-1 74.701£0.22  15.30%0.11** 6.65+0.45°  2.29+0.12 1.5910.07 0.43+0.02°
Com-2 73.0910.26 14.881+0.28> 8.77+0.42* 2.28+0.20 1.49+0.12 0.39+0.02°
Initial 74.33+10.07  14.1210.18° 7.86+0.08* 2.56+0.16 1.67£0.03 0.54+0.00°

*“Values(mean+SE of triplicate groups) in the same column not sharing a common supers-
cript letter are significantly different (P{0.05) ; ns = non significant.
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Table 4. Nitrogen(N) and phosphorus(P) utilization of carp fed the experimental diets for 6 weeks'

Diet Intake Gain  Excretion NRE? Intake Gain  Excretion PRE?
N g/kg wt. gain % P g/kg wt. gain %

{Exp. I

A 61.310.60°  23.0£0.00¢ 383+0.60° 37.6:0.37*° 12.8£0.13° 4.6+0.00° 82+0.13° 35.9+0.87°

B 73710.66°  254+0.02° 48.310.66° 34.5:0.31° 11.910.10° 34+001°  8.5+0.11° 28.9+0.27°

Com-1 85611.05° 263+0.03* 594+1.03" 3074035 14.0£0.17°  4.120.01°  9.9+0.18°  29.1+0.41°

Com-2 84.011.62* 2531003 58.7+1.59* 30.1+0.55° 27.8+0.54> 2.5+0.04% 25.310.57° 8.8+0.29°
{Exp. ID)

A 62610.50° 230+0.00¢ 39.6+0.50° 36.8+0.30° 13.10.11° 3.610.00°  9.5+0.10° 27.1+0.21°

B TL120.64°  272+0.02° 43910.62° 38.310.31° 11.5+£0.104 2.9+001°  8.6+0.12¢  25.3+0.34°

Com-1 823£0.25° 26410.01° 559+0.26° 32.1£0.11° 13.5+0.04> 3.2+0.01° 103£0.03° 23.740.02¢

Com-2 87.040.14*  25.210.01° 61.810.14* 29.010.04¢ 28.8+0.04° 22+0.00° 26.6+0.06°  7.7+0.03°

'Values (means of triplicate groups) in the same column not sharing a common superscript letter

are significantly different (P<0.05).

’Retention efficiency = 100((final body wt. x % N or P in whole body) — (initial body wt. x

% N or P in whole body))/N intake.
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