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The requirements and optimum ratio o calcium and phosphor us
in the compound feed o Ctenopharyngodon idellus

WANG Zzhi-zhong, SUN He-tian, LIU Harrhua, MA Jurrling, XUAN Zi-qun, REN Wei-mei ,WU Yaheng
( Feed Research Department, Freshwater Fishery Research Ingtitute df Shandong Province, Jinan 250117, China)

Abstract : The requirements and optimum ratio of cacium to phosphorus in the compound feed of grass carp
( Ctenopharyngodon idellus) were studied. Results were analysed based on the two hiological indexes of weight
gain, feed conversion ratio and feed efficiency. Results show the calcium requirement is 0. 473 % - 0. 788 %,
Phosphorus requirement is 1. 419% - 1. 577 %, total requirement is 2. 1% - 2. 7%. The optimum ratio of
calcium to phosphorus changed with the levels in feed. When calcium and phosphorus levels were lower , but total
level was different, the optimum ratio of calcium to phosphorus is 1 3. When calcium and phosphorus levels
were higher , but total level was same, the optimum ratio of calcium to phosphorusis1 2. When the phosphorus
value is below 2 in the ratio, higher total level of calcium and phosphorus can decrease the stress of grass carp
because of imbalance of calcium and phosphorus. When the ratio of calcium to phosphorus is not1 2, or 1 3,
higher or lower total levels of calcium and phosphorus can affect the growth and feed conversion ratio of grass
camp.
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1
Tab.1 Raw material and nutrition compostion d base diet

(%)

(%)

g@[l] (2] (3] raw material level nutrition level
s s fish meal 4 protein 2.41
' yeast 4 fat 6.42
[4] [5,6] [71 soybean cake 20 ash 10.37
’ cotton seed 2 moisture 10.83
corn = Cacium 0.473
1 bran 3 Phosphorus 0.553
) 2 1.026
minerals Ca+P
1.1
1, 2 vitamins Q.2 Ca/ P 11w
* Halver , A, D3
* mean adding Vitamin A and Dzin Halver’ s component
| 2
10.5 14 6 Tab.2 Minerals
) ; I (%) (%)
raw material level raw meaterial level
I ! MgSO4 0.500 FeSO4 0.150
; 111 1 AlCl3 0.015 Kl 0.015
12 CuCl, 0.010 NaCl 98.830
! ! MnSO,4 0.080 total 100. 000
11 3
3
Tab.3 Leve and ratio o Calcium to Phosphorus in all phases experimental diet
1 2 3 4 5 6
phase group
Ca( %) 1.106 0.553 0.473 0.473 0.473 0.473
| P( %) 0.553 0.553 0.553 0.946 1.419 1.892
phase | Ca+ P( %) 1.659 1.106 1.026 1.419 1.892 2.365
Ca P 10.5 11 11.17 12 13 14
Ca( %) 1.577 1.1825 1.089 0.788 0.592 0.473
1l P( %) 0.788 1.1825 1.276 1.577 1.773 1.892
phase 11 Ca+ P( %) 2.365 2.365 2.365 2.365 2.365 2.365
Ca P 10.5 11 11.17 12 13 14
Ca( %) 0.600 0.500 0.700 0.900 1.100 1.300
1 P( %) 0.600 1.000 1.400 1.800 2.200 2.600
phase 111 Ca+ P( %) 1.200 1.500 2.100 2.700 3.300 3.900
Ca P 11 12 12 12 12 12
1.2
, 1,
3 (26.23+0.28)
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g I (28.18+0.14)g, Il (18.78 £0.49) g 6
20 ( 4 5 6
1.3
1m? , 80m*
, 7.14mg, 0.022mg 30d, 26 29
, 2% 4%, 4 :8:00 11:00 14:00 17:00,
, U5, 10 1 :
1.4
2
2.1
13 5 , 3549%, 6 (149>4 (12>3 (1
1.1777>2 (11 >1 (105 ( 4 , ,
1. 026 %, 11.17, , 4 5
’ ’ 1 1 3 (5 ) 1 )
1 (105 2 @11 3 (11.179 ,
(P<0.01) ,5 , ,
0.473% 1.419% 13 5
4
Tab.4 Hfect o feeding diets with different level and ratio o Calcium to
Phosphor us on the growth o grass carp in the firs experiment
@ (%) (%)
(%) ) 9 (9) gain rate (%) feed conversion rate
group Ca+P Ca P stocking SOC'kI ng net gain survival
number wei ght
single cage  average rete single cage  average
1 1.659 10.5 20 520. 36 61.61 11.84 14.20 100 24.94 29.92
20 524.44 86.85 16. 56 100 34.90
2 1.106 11 20 524.13 82.55 15.75 14.91 100 33.23 31.45
20 522.27 73.48 14.07 100 29.67
3 1.026 11.17 20 521.05 81.28 15.60 15.08 100 33.70 32.57
20 518.91 75.56 14.56 100 31.44
4 1.419 12 20 522.58 129.50 24.78 25.67 100 52.30 54.19
20 524.61 139.34 26.56 100 56.08
5 1.892 13 20 538.95 189. 28 35.12 35.49 100 78.42 79.25
20 533.05 191.15 35.86 100 80.08
6 2.365 14 20 523.37 168. 05 32.11 30.95 100 67.74 65.24
20 522.23 155. 36 29.75 100 62.74
) | , 12
4 , 40.25%, 3 (11172 (115 (13 1 (105 6 @@AH( b5
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12 , 2, ;
|
1 L] ( I 1 3 y
, (P<0.01) ,4 ,
, 5 1 6 ;3 2 , 4
5 I
Tab.5 Hfect o feeding diets with same total level but different ratio of Calcium to
Phosphor us on the growth o grass carp in the second experiment
@ (%) (%)
(%) ) ~\9 (9) gan rae feed conversion rate
stocking stocking ]
group Ca+P Ca P number weight net gain
single cage  average single cage  average
1 2.365 10.5 20 565. 31 155.63 27.53 28.73 55. 64 58.07
20 566. 69 169. 61 29.93 60.50
2 2.365 11 20 562. 32 207.05 36.82 34.90 73.82 70.00
20 560. 88 184.98 32.98 66.18
3 2.365 11.17 20 563. 15 197.22 35.02 36.03 70.53 72.57
20 564. 85 209.22 37.04 74.61
4 2.365 12 20 561. 93 216.79 38.58 40.25 77.57 80.92
20 564. 07 236. 46 41.92 84.27
5 2.365 13 20 566. 18 179.25 31.66 30.62 64.11 62.00
20 567.82 167.96 29.58 59.89
6 2.365 14 20 561.07 157.55 28.08 28.39 56.34 56.79
20 558. 93 160. 41 28.70 57.24
(12 , 2.700% 4 ; 2.100% 3
2 (1.500%) 5 (3.300%) 6 (3.900%) 1 (1.200%) ( 6) 1. 200 %
, 11 1 , (P<0.0) ,4 3
: , 2.700% 4
6
Tab.6 Hfect o feeding diets with different leve but same ratio of Calcium to
Phosphor us on the growth o grass carp in the third experiment
(9 (%) (%)
(%) ) 9 (9) gain rate feed conversion rate
stocking stocking }
group Ca+P Ca P number weight net gain
single cage  average single cage  average
1 1.200 11 20 353.53 84.31 23.82 22.46 49.56 46.73
20 350.07 73.86 21.10 43.90
2 1.500 12 20 366. 18 84.44 23.06 24.00 46.85 48.75
20 375.42 93.63 24.94 50. 65
3 2.100 12 20 369. 89 102.90 27.84 27.91 58.12 58.30
20 365. 31 102. 29 28.00 58.48
4 2.700 12 20 363.12 116.23 32.01 3111 65.53 63.69
20 356. 88 107.81 30.21 61.85
5 3.300 12 20 370.88 86.49 23.32 23.78 47.16 48.08
20 374.32 90.74 24.24 49.00
6 3.900 12 20 372.65 87.20 23.40 22.48 49.80 47.84
20 376.55 81.18 21.56 45.88
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2.2
4 , 5 (13)
. 79.25%, 6 (14 4 (123 (111702 (111 (105 1 ,
29.92 % , (P<0.01) ,5 ,
0.473 % 1.419 % 13 5
1 1 1 3 1 i
3, , ,
5 , 12 4 , 80.92 %, 12,
, 2 2 |
, (P<0.01) ,4 3 , 2 , 5
.3 2 0.788 % 1.577% 12
6 , 2.700% (4 ) . 63.69% 2.100% 3
58.30 %, 1.500%(2 ) 3.300%(5 ) 3.900%(6 ), 1.200% 1
, (P<0.01) ,4 3 ,
2.100% 2.700%
, , 0.473% 0.788 %,
1.419% 1.577 %, 2.100% 2.700%
(1.892%) 13, ( 2.365%) , 12
3
: , 1. 419 %
1.577 % 1.678% 2.378 %' 0. 49 %!
0.95% 1.10%!'° 0.38% 0.72%!" 0.92% 1.22%
0.42% 0.62%!® ,
0.553 % 0.866% 1.024 %, ,
0.437% 0.788%, 0. 725 %!®!
0.31% 1.07%!" 0.48% 0.68% 0.58% 0.78%!®
, 0.839% 1.189 %" 0. 437 %,
[5]
(1.892%) 1 3, 2.365 %,
12 1 2 1 2!° 1 100
: 6 (1 4) 5 (13 6
(14 2.100% 2.700% , , 6
5 (13, 5 (13 6 (14 4 (12 ,



132 26

[5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

(1]

[12]

( ) (CCEGIDH) (FDP

PEPC K) ( PK) [13] [6] [14] é@ [15]
[16]

(8]

Lovell R T. Dietary phosphorus requirement of channel catfish ( Ictalurus punctatus) [J]. Trans Am Fish Soc, 1978, 107:617 - 621.

Ogino C, Takeda H. Minera requirementsinfish. . Calcium and phosphorus requirements of carp[J]. Bull Jap Soc Sci Fsh,1976, 42:793
- 799.

Ogino C, Takeda H. Requirements of rainbow trout for dietary calcium and phosphorus[J]. Bull Jgp Soc Sci Fsh, 1978, 44:1019 - 1022.
SunH T,Li AJ,LiuHH, eta. Studies on the requirements and optimum ratio of calcium and phosphorous in the compound diets of common
carp[J] . Shandong Fisheries, 1992,41(Suppl) : 66 - 70. [ , , ,

[31. ,1992,41( ) :66- 70.]
Huang Y T,Liu Y J. Studies on the minerd in juvenile grass carp ( Ctenopharyngodon iddlus C. and V.) [J]. Acta Hydrobid Sin, 1989, 13
(2) :234- 150. [ , . [J]. ,1989,13(2) :134 - 150. ]
You W Z, Huang Z Z, Liao C X, et d. Equirement of phosphorus in dietary of grass carp[J]. J Fish China, 1987,11(4) :285- 292. [

, , . [3]. . 1987, 11(4) :285- 292. ]
Shi WL, LiuM Z,LuM Y, et d. Studies on requirement of Megal obrama amblycephala for several main inorgantic salts[J]. J Fsh China,
1997,21(4) :458 - 461. | , , - [J3]. ,1997,21(4) :458 -
461. ]
Tang Z R, Wang D Z, Dietary calcium and phosphours reguirements of black carp and alogenetic crucian carp[J]. J Shanghai Fsh Univ,
1998,7(Suppl) :140 - 147. [ , . [31. ,1998,7( ) :
140- 147.]

Sakamoto S, Yone Y. Hfect of dietary calcium/ phasphorus ratio upon growth ,feed eficiency ,and blood serum calcium and phosphorus level in
red sea bream[J]. Bull Jg Soc Sci Fsh,1973,39(4) :343- 348.

Nose T,Arai S. Recent advances in studies on mineral nutrition of fishinJapan[A]. FAD conf on aquacult, Kyoto[ C], 1976. FIR:AQ/ Corf.
/76./ E.25.

Ogino C, Takenchi L , Takeda H. Availability of dietary phosphorus in carp and rainbow trout[J] . Bull Jgp Soc Sci Fish,1979,45(12) :1527 -
1532.

Takeuchi M, Nakazoe J. Hfect of dietary phosphorus on lipid content and its composition in carp[J]. Bull Jap Soc Sci Fsh, 1981, 47(3) :347
- 352.

Onishi T, Suzuki M, Takeuchi M. Change in carp hepatopancreatic enzyme activities with dietary phosphorus levels[J]. Bull Jgp Soc Sci Fsh,
1981, 47(3) :353 - 357.

Hpher B, Sandbank S. The effect of phosphorus supplementation to common carp diets on fish growth[J]. Aquac, 1984,36:323 - 332.

Nakamura Y, YamadaJ. Hfect of dietary calcium levels, Ca/ P ratios and calcium components on the calcium absorption rate in carp[J] . Bull
Fac Fish Hokkaido Univ, 1980, 31(40) :277 - 282.

Edwin H, David L. Dietary calcium and phosphorus requirements of Oreochromis aureus reared in caciumrfree water[J]. Aquac, 1987, 6441:
267 - 276.



