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ABSTRACT

An experiment was conducted to determine for the optimal phosphorus supplemention
to carp feed which contains 50% soybean meal, with 32% protein content to obtain max~
imum growth of the Isracli strain of common carp (Cyprinus carpio). The experimental fish
were between 100 g and 1000 g in body weight. The results, obtained were as follows :
the optimum amount of phosphorus added to the experimental feed was 1.6% as
NaH:PO; - 2H-O which brings up the total amount of available phosophorus to 0.504% of
the feed.

This amount is slightly less than the amount, 0.6-0.7% which was previously reported
for the Japanese native strain of carp which weighted around 4.5g. Thus there seems to be
some difference for the requirement of phosphorus between the sizes of carp.
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1984 ; Kim et al. 1984; Kim and Oh 1985). 1 &, 49 wig g A% giFug &£
e 2% 28 AEH AP oy Kim e al. (1984 BHS sl ATH dF
7t HE] doj9 3 &=k Als A&HA tho] FA o] Astete HRE ML
© AL Wel1, L AU ZA Yo7t o] 8T 5 YT #Y FFo] FFIE AUsA, K
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1985). ALE Tl Hhol F-Fatw S MRl AFE FErhe Aol B1Hol $h=ul(Andrew
et al. 1973; Ketola 1975; Lovell 1977), Yololde 2 o] FAFS B HAHOgino and
Takeda 1976).
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1,000g °1’¢ =& A7A] AHS-sHah

BE R SWE 32 diFeH (A &3 4%)2 50% FHA7Y, B 10%E 2
BLEERS RN B FAEBdY. 993 32 R%E -85, 5 opv|xit
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phosphorus) o1 2.2 1 &&e 28% 2 AAFSHL(NRC 1983 ; Kim and Oh 1985), A1YIUHE
B %% 2 A HOgino e al. 1979). 1A, AE AtE] ¥ & Table 1-1 2 1-29]
EA1% whe} gk
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Table 1-1. Ingredients of experimental feed and calculated amount of phosphorus contained in each feed.

diet for experiment 1

B mgrcdxcnf(i/o) 1 5 3 3 p o
soybean meal 50.0 50.0 50.0 50.0 50:0 50.0
fish meal (white) 10.0 10.0 10.0 10.0 10.0 10.0
wheat flour 36.5 36.0 35.5 35.0 34.5 34.0
yeast 0.5 0.5 0.5 0.5 05 0.5
vitamine mixture 0.93 0.93 0.93 0.93 0.93 0.93
mincral mixture 1.0 1.0 1.0 1.0 1.0 1.0
NaH:PQs - 2H0 0.5 1.0 1.5 2.0 2.5 3.0
salt 0.5 0.5 0.5 0.5 0.5 0.5
viamnC 0.07 0.07 0.07 0.07 0.07 0.07
100.0 100.0 100.0 100.0 100.0 100.0
total available P (%) 0.29 0.393 0.486 0.579 0.672 0.766
protein content (%) 33.88 33.81 3375 33.68 33.61 33.55
Tgrgyﬂ@(ﬁ@l,ﬁayﬁﬂﬁb]ﬂe) - 72', 1460 ] 2.138.0 2,129.0 2,120.0 2,111.0 2,102.0

Table 1-2. Ingredients of experimental feed and calculated amount of phosphorus contained in each feed (continued).

- -dicAtigr experiment 2 and 3

ingredient(%) - S

7 8 9 10 11 12 13 control
soybean meal 500 500 50.0 50.0 50.0 500 500 450
fish meal (white) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 15.8
wheat flour 36.4 36.2 36.0 35.8 35.6 35.4 35.2 23.2
yeast 0.5 0.5 0.5 0.5 0.5 0.5 0.5 —
vitamine mixture 0.93 0.93 0.93 0.93 0.93 0.93 0.93 03 *
mineral mixture 1.0 1.0 1.0 1.0 1.0 1.0 1.0 03 *
NaH-PQOs - 2H-O 0.6 0.8 1.0 1.2 1.4 1.6 1.8 1.9
salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.36
vitamin C 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.02
others (not specified)* 13.12
o 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
total available P(%) 0.318 0.352 0.393 0.430 0.467 0.504 0.542 0.610
protein content(%) 33.87 33.84 33.81 33.79 33.76 33.73 33.71 34.78
E (kcal, available) B 2,145.0 2,141.0 2,138.0 2,134.0 2,130.0 2,127.0 2,123.0 2,515.0

*Compositions not available because of the contents in commercial feeds.
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AGA 48L e 50% 3 ALgol Q(NaHPO: - 2H:0)& 0.5-3.0% (J§{t aThESH
AR FEF10.2990766% )2 WA AAXN H7 AlRE 4PTE o9 1 aRs
ol ] 3 ALS HAYFS &

AA A1 EHEERS SR (Table 2-12 2 2-1b)ol 9J8td A1AIYEES 05% 2
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Table 2-1a. Results of the first feeding of the first experiment with phosphorus supplementation between 0.5 and 3.0% of
feed at 25.4£0.68°C for 25 days from September 30 to October 24, 1987 (Small size gruop)*

p** number initial weight(g) final incre— feed fecd daily
diet added of weight ment supplied coef- growth
(%) fish total average (&) (&) [63) ficient rate(%)
1 0.5 59 4,860 82,4 7,200 2,340 3,637 1.55 1.58
2 1.0 59 4,850 822 6,750 1,900 3,556 1.87 1.33
3 1.5 61 4,800 78.7 8,000 3,200 3,724 1.16 2.06
4 20 63 4,950 785 8,190 3,240 3,587 111 2.03
5 2.5 70 4,930 70.4 7,670 2,740 3,698 1.35 1.78
6 3.0 74 4.900 66.2 8,140 3,240 3,747 1.16 2.05

*Initial average body weight : 76.4+6.0
**Phosphorus was added as NaH:POs - 2HO

Table 2-1b. Results of the first feeding of the first experiment with phosphorus supplementation between 0.5 and 3.0% of
feed at 25.410.57C for 25 days from September 30 to October 24, 1987 (Large size gruop).*

p** number initial weight(g) final incre- feed feed daily
diet added of weight ment supplied coef- growth
(%) fish total average (8 ® (3] ficient rate(%)
1 0.5 24 4,900 2.0 6,490 1,590 2,919 1.84 1.13
2 1.0 18 4,900 2722 6,400 1,500 2,921 1.9 1.07
3 15 20 4,670 2335 7,130 2,460 2,978 1.21 1.71
4 20 18 4,700 261.1 7,250 2,550 2,994 1.17 1.75
5 25 18 4,800 266.7 7,100 2,300 2,986 1.30 1.58
6 3.0 26 4,850 186.5 7,450 2,600 3,031 1.17 1.73

*Initial average body weight : 237.3£32.5
**Phosphorus was added as NaH:POs - 2H-O
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Table 2-2a 2 22boll YEld A5 T 194 A9 A2z @BF B #RJd, o We K
ol A7 WA Gk AER 19 KRR d2o] Aoz £X ¢ggAw, e
S 1% (E3HEESE 0393%) A7t BRE AFoA & %K mEERY 531§ 2o
g Hol7] & YIJQAUEF 1-15% HMES T4z 3 A4S sof & Bardo] A
Zth

A2TA AR AE2 AE T 0.6%—1.4% (1L Rk ATEESH Ao F8e 0318
0.467%) AANA 02% Ao 2 519 BRES A48ty HBEZ = i AR (E4 A8
Gl A A 34.7%, HEBE FEF 0610%)E ol &5tk AEE YT 163.7g HE 2R
28 AP T (Table 3-1a)o M= BEELEES 0.6% (B8 : 0.318% )9} 0.8% (BEE 0.352%) A
7het Aol FEEHRE 1.4 A5, 19 BER 1.3% 238 Axgod, A7 #%
EEEEO] 1.0% (BB 3% :0393%) 2 12%(BH 22 0430%) BREIANE FEHEE
118 2 1.20 ol em, 1d ARES 161% 2 15%2 S8 KX &4 e 2
21, 1.4% BV (ERE % 1 0467%) N FRFR 1.06, 19 BEX 1.76%2 B < &

Table 2-2a. Results of the second feeding of the first experiment with phosphorus supplementation between 0.5 and 3.0%
of feed at 23.31+1.10C for 23 days from October 29 to November 20, 1987 (Small size group)*

p** number initial weight(g) final incre— feed feed daily
diet added of * weight ment supplied coef- growth

(%) fish total average (8) (8) (®) ficient rate(%)
1t 05 B3 6120 155 7,630 150 3473 227 0.97
2 1.0 53 5,730 108.1 8,210 2,480 3,696 1.49 1.58
3 1.5 46 5,980 130.0 8,510 2,530 3,723 1.47 1.55
4 2.0 50 6,310 126.2 9,250 2,940 4,048 1.38 1.68
5 25 50 5,910 1182 8,650 2,740 3,780 1.38 1.67
6 3.0 52 6,100 117.3 8,850 2,750 3,914 1.42 1.63

*Initial average body weight: 119.2£7.1
**Phosphorus was added as NaH:PO: - 2H:O

Table 2-2b. Results of the second feeding of the first experiment with phosphorus supplementation between 0.5 and 3.0%
of feed at 23.3+1.10C for 23 days from October 29 to November 20, 1987 (Large size group)*

p** number initial  weight(g) final incre- feed feed daily
diet added of weight ment supplied coef— growth
(%) fish total average () 3 & fident rate(%)
1 0.5 23 6,020 261.7 7,080 1,060 2,800 2.64 0.71
2 1.0 17 4,680 275.3 5,940 1,260 2,419 1.92 1.04
3 1.5 16 5,580 348.8 7,100 1,520 2,956 1.95 1.05
4 2.0 16 6,020 376.3 7,600 1,580 3,103 1.96 1.02
5 25 16 6,390 39%9.4 7,750 1,360 3,152 2.32 0.84
6 3.0 2 6,090 276.8 8,100 2,010 3,136 1.56 1.25

*Initial average body weight : 323.0£54.0
**Phosphorus was added as NaH:POs- 2H:O
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Table 3-1a. Results of the first feeding of the second experiment with phosphorus supplementation between 0.6 and 1.4%
of feed at 20.5£0.42C for 11 days from Aprl 15 to 25, 1988 (Small size group)*

p** number initial weight(g) final incre- feed feed daily
diet added of weight ment supplied coef— growth
(%) fish total average 3] &) (® ficient rate(%)
0.6 38 6,201 163.2 7,178 977 1,338 1.37 1.34
0.8 38 6,004 158.0 6,939 935 1,310 1,40 1.32
1.0 40 6,086 152.2 7,256 1,170 1,382 1.18 1.61
10 1.2 40 6,752 168.8 7,995 1,243 1,492 1.20 1.55
1 1.4 38 6,955 183.0 8,426 1,471 1,558 1.06 1.76
control 37 5,818 157.2 7,021 1,203 1,272 1.06 1.72

*Initial average body weight : 163.7£10.0
**Phosphorus was added as NaH:POs - 2H:O

Table 3-1b. Results of the first feeding of the second experiment with phosphorus supplementation between 0.6 and 1.4%

of feed at 20.51£0.42°C for 11 days from April 15 to 25, 1988 (Large size group)’

p** number initial weight(g) final incre- feed foed daily
diet added of weight ment supplied coef- growth
(%) fish total average (8 () ®) ficient rate(%)
0.6 16 6,524 407.8 7,474 950 1,448 1.52 1.24
0.8 16 6,568 410.5 7,805 1,237 1,536 1.24 1.58
9 1.0 15 6,472 431.5 7,421 949 1,470 1.55 1.25
10 1.2 14 6,222 444.4 7,12 900 1,382 1.53 1.24
n 1.4 14 6,970 497.9 8,032 1,062 1,536 1.44 1.30
control 18 6,158 342.1 7,474 1,316 1,393 1.06 1.78

*Initial average body weight : 422.3146.6
**Phosphorus was added as NaH:POs - 2H:0.

Table 3-2a. Results of the second feeding of the second experiment with phosphorus supplementation between 0.6 and

1.4% of feed at 22.110.72C for 10 days from Aprl 28 to May 7, 1988 (Small size group)*

* ¥

p number inigal weight(g) final incre- feed feed daily
diet added of weight ment supplied coef— growth
(%) fish total average (8 ® ® ficient rate(%)
7 0.6 31 5,791 186.8 6,995 1,204 1,691 1.40 1.91
9 1.0 33 5,914 179.2 7,345 1,431 1,719 1.20 2.19
1 1.4 28 6,059 216.4 7,676 1,617 1,727 1.07 2.39
control 31 5,939 191.6 7,538 1,599 1,726 1.08 2.4

*Initial average body weight : 193.5£13.9
**Phosphorus was added as NaH:PO:- 2H:O.
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Table 3-2b. Results of the second feeding of the second experiment with phosphorus supplementation between 0.6 and
1.4% of feed at 22.1£0.72°C for 10 days from April 28 to May 7, 1988 (Large size group)*

P number initial weight(g) Cfal inere feed ) E‘cd B daily B
dict added of weight ment supplicd cocf— growth
(%) fish total average (&) () (8 ficient rate(%)
7 0.6 15 6486 a4 7627 141 1887 165 163
9 1.0 13 6,204 481.8 7,455 1,191 1,820 1.53 1.76
1 1.4 12 6,815 567.9 8,183 1,368 1,972 1.44 1.85
control 14 0,346 4533 ) 7,632 1,286 1,841 1.43 1.86

*Initial average body weight : 483.8+51.6
**Phosphorus was added as NaH:POu | 2H-O.

Table 3-3b. Results of the third feeding of the second experiment with phosphorus supplementation between 0.6 and 1.4%
of feed at 26.3£0.73C for 10 days from July 7 to 16, 1988 (Large size group)*

p** number initial weight(g) final incre— feed feed daily
diet added of e weight ment supplied coef— growth
(%) fish total average (&) [63) (g) ficient rate(%)

7 06 8 77 954 8088 293 950 324 037

8 0.8 8 7,860 982.5 8,286 426 958 225 0.53

1.0 8 6,975 871.9 7,356 381 846 22 0.53

10 1.2 8 7,795 974.4 8,250 455 950 2.09 0.57

11 1.4 8 8,517 1,064.6 8,932 415 1,038 2.50 0.48

conwol 8 65 831 7,26 31 846 234 051

*Initial average body weight : 955.3+£69.4
**Phosphorus was added as NaH:PO:- 2HeO.
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Table 34. Results of the fourth feeding of the second experiment with phosphorus supplementation between 0.6 and 1.4%
of feed at 23.940.62°C for 20 days from September 3 to 22, 1988 (Small size group)*

p** number initial weight(g) final incre- feed feed daily
diet added of weight ment supplied coef~ growth
(%) fish total average (53] (&) ® ficient rate(%)
7 0.6 60 5,060 843 . 7570 2,510 3,826 1.52 2.03
8 0.8 0 5,070 84.5 7,847 2,777 3,845 1.38 221
1.0 70 5123 73.2 7,565 2,442 3,628 1.49 1.97
10 1.2 65 5,220 80.3 8,076 2,856 3,861 1.35 2.21
1 1.4 70 4,979 71.1 7,990 3,011 3,867 1.28 2.39
control 60 5,294 88.2 8,730 3,436 3,97 1.16 2.53

*Initial average body weight : 80.2£6.2
**Phosphorus was added as NaH:POs - 2He0.

Table 3-5. Results of the fifth feeding of the second experiment with phosphorus supplementation between 0.6 and 1.4% of
feed at 22.24+0.61°C for 20 days from September 27 to October 17, 1988 (Large size group)®

p** number initial weight(g) final incre- feed feed daily
diet added of weight ment supplied coef- growth
(%) fish total average ® (8 () ficient rate(%)
7 0.6 43 5,167 120.2 7,655 2,488 3,800 1.53 1.98
0.8 40 5,057 126.4 7,675 2,618 3,680 1.41 211
1.0 46 5,345 116.2 8,085 2,740 3,880 1.42 2.09
10 12 40 5,430 135.8 8,380 2.950 3,883 1.32 2.19
1 1.4 43 5,375 125.0 8,635 3,260 3,860 1.18 2.40
control 40 5,450 136.3 9,025 3,575 4,060 1.14 2.55

*Initial average body weight : 126.617.4
**Phosphorus was added as NaH:POs- 2H:0.

TejA] 1988134} X|o}7} AEtd APEoz o4 FYE 277 B "WAA 718 F d
AEESS Az sk agste] Aol AN A7 AS 74 3ol Ay K
o] @AM 297 A #AY Y Atgd «AANAA A AR AFE A&tk AeS
oo AE W)l 2o Aatd W TS AT L AFE Table 34 L 359 e Ak

Table 34 2 350 oj3hd A1AIIEFS 06% WA 14% H7HE AHdM= RETAER-S
o] W7Ie APTYSFE F@EEETA 19 KRR o Zo] F4HAT 288t 1.4% &
MEAE HRTE AFLE Mk 9% Az A Ze AR o2t}

A7) SR FEE A& oA Fo] 80gHE A& o] & LF(Table 34) X e BiELER S
14% 2748 AS AW Abngt A o7} vlaa AUAT, T thye) 49 ol A F 126g
g AL o] 43 A¥(Table 35)dAE HBER AHET & AR T4 A7 o)zt ot
28 Ao AMdolth oA fmEsr} 2w ghe) EokEo) FadTE AL HAFE Rolug
QutA <l 9lo] HA kg urel thgol thAl REg Z7E B FERES WY oS By
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Table 4-1. Results of the first feeding of the third experiment with phosphorus supplementation between 1.0 and 1.8% of
feed at 20.3+1.27C for 21 days from October 30 to November 19, 1988*

p** number initial weight(g) final incre- feed feed daily
diet added of weight ment supplied coef— growth
(%) fish total average (@ (8 ® ficient rate(%)
9 1.0 20 4,105 200.8 5,395 1,380 2,410 1.75 1.42
10 1.2 20 4,100 205.0 5,960 1,860 2,460 1.32 1.80
11 1.4 20 3,715 185.8 5,415 1,700 2,20 1.31 1.81
12 1.6 20 4,005 200.3 6,031 2,026 2,420 1.19 1.96
13 1.8 20 4,085 204.3 6,120 2,035 2,460 1.21 1.94
_control 20 4,011 200.6 6,035 2,(Y24 2,400 1.19 1.9

*Initial average body weight : 199.4£6.38
**Phosphorus was added as NaH:PQs- 2H:O.

Toh AT, SEBES 1.4% ol HUEE W #HRE HEA oW HH FES
AA37] oz thgo QArE A7beE 1.0%5E 1.8% (HBESR | 0.393% —0.542% ) 7+ X
o] H7} A2 FHTH(Table 4-1). o] AL o4 F 200g He AL A48 A, A1
AMIEEES 1.6% L 1.8% A7IE Ao A 5ASF 1.2 AFHLD, 19 AFEL 1.9%
GAE HHo M hERTE AHES FE AR 97 AR olE Apolo] ZFE o7 9L
Ak o, Hol JEEY old FtEe ERe A Az AL AL 37 o3 o
Fed 7IA¥ Tz Az

ol el HRES FESRY, A APAME 50% KT &7 YolAtgo] dade
0.5%FE 3.0%7HA H7M=d (JEIL FIREst 8 &8 1 0.299—0.766%), 1.5% ({3{t "THERE #
EE 1048%) ol A71E A-TF Alolol M e BREEERY BEE o 2ol ol B 5 ¢l
new, ety A 2¢A AP AAEE 0.6% ©14F 1.4% (L ATHES B &5 [ 0.31
0.467% )74 &3 FHAAHERS U

AR ohdd = HEAE SINEC) 14% 7K E BE4E AFHol £ ARE Yo
2 A3gdA AFME A8 HEE 1.0% oA 1.8% (It FIEES ¥ 48 1 0.393-
0.542% )7 A 2 At AbS AL stadnl, 1.6%014 A7FTAAE @k gV BER
BF Aol7t 9y, EE Alf Alg9E B 2 AFL 2YPour 50% FEue 83
Yol Algol = AJAMYEEF(ZAF 2 2 §7)2 A 3% 1.6% H7lebd FE3)
HES AUk 971 AIQANEES 1.6% F7HE AP Hbkik 715§ e
0.54% 2 AAERCERZ, Ogino and Takeda(1976)7} ¥ 0.6%—0.7%B.ch 4
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