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Table 1 Composition of the experimental feed
B B 1 2 3 4 5 6 7 8 9
BEQ 28 28 28 28 28 28 28 28 28
¥ N 40 40 40 40 40 40 40 40 40
2 W 5 5 5 5 5 5 5 5 5
A 3 3 3 5 3 5 3 3 3
AR 3 3 3 3 3 3 3 3 3
WMRFERCMO) 15 15 15 15 15 15 15 15 15
TR EY 5 5 5 5 5 5 5 5 5
HERRBEY 1 1 1 1 1 1 1 1 1
fE B 0 0.05 0.1 0.3 0.5 0.8 0 0.1 0.5
EER 0 0 0 0 0 0 0. 4 0.4 0.4
%2 FARREHB SR
Table 2 Proximate compositions of the experimental feed

B HOH a5

1 2 3 4 5 6 7 8 9
EAR 27.7 21.3  27.4  27.5 27.1  27.9  27.4  28.1 27.7
AR 7.7 7.56 7.2 7.8 7.4 7.57  7.65 7.8 7.17
K 4 - 9.3 86 87 80 9.7 89 10.5 9.4 8.7
K & 5.3 5.6 5.4 5.7 5.4 5.5 5.5 5.7 5.8

R uyLE R ER2. 0 mm MBREE G TRELETKESTEA.

R A9 ecm X 70 cm X 80 cm Mﬁﬁﬁ&ﬁm%ﬁgﬁﬁ%m&MﬁﬁﬁzJKﬁ%
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BB R R OMRI AR, & B RE =K, BARE R BIEN, RIARH1 % ES HER
4.5% , AR B eh 2 NT N IZ 2 A HL .
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Fig.1 Effect of supplement of choline to the feed  Fig. 2 Effect of supplement of choline to the diets

on the weight gain of fingering grass carp on the feed efficiency of fingering grass carp
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Table 3 Growth and feed efficiency of grass carp in the experimental groups

& =

2 % ZxmEnEoo ERENECO O R® AR X PIRBCE
1 0 22. 88 27.97 1. 220 0. 544*
2 0. 05 23. 88 28. 54 1.191° 0.532*
3 0.1 23. 00 29. 56 1. 289+ 0. 576b<¢
4 0.3 23.50 32.36 1.3774 0.615¢
5 0.5 22. 88 31.17 1. 362¢¢ 0. 6094
6 0.8 22.88 31.28 1. 380¢ 0. 610%¢
7 0.4 o 23.12 29. 22 1. 264> 0. 564
8 0.4 0.1 23.25 29. 87 1. 287#bd 0. 575%<d
9 0.4 0.5 23.50 30. 66 1. 3058 0. 583%¢

AP REAR LRFENHAR KR TFHEZ LT ERTEEP<O.D.

2.2 EAAFULAMATEARN S BT

ZRBATENA PR EBEA BFES, 0EE TR EA, TS5 & &N 258
50} b 7R I B0 RE R FFF R AR Y 5 B R 34. 3500 . i 0. 05 % REBES, BB 29. 7104, ¥ A
0.1 % REBRRT , JFF REERE BT & B 30. 35%6 5 4 45t AP AERAIR N Bk F0. 300 LA BB, FFRERE BT & &
#26.94% —27.91%, A B B, MR A AFRERR DS & B 25. 41 VAR , & IR KE A5
Xt B g £ P A AT REEAS BT & B Y R iR 4R 3.

MRGETT LU W R i iE B (B 14D AR R AR 38 400, 4 0 AR CRTAED AL,
SRR R 0 2R R BR T LA R (R AT A A A 2 B 4R R MR KT B S IR R RR B 3t RS v
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MERBRTE, B FRFRNEER BRI S BRAL W,

¥4 FEAMEESNHFFEED SR

Table 4 Liver and muscle lipid content of grass carp fed with different diets

f =

a 3 ERREITECO EREIECD AL AR A& & (%) i3 08 {679
1 0 5. 90 34. 58°
2 0.05 4.84 29, 71%
3 0.1 5.03 30, 35b
4 0.3 4.43 27.91¢
5 0.5 4. 40 26. 94¢
6 0.8 4.56 27. 35
7 0.4 0 4.88 31.31°
8 0.4 ) 0.1 5.12 28. 88>
9 0.4 0.5 4.68 27. 76

FH4A 3.77 25. 41

CHELAERFERRESESNE TYRNES L. 2. A—N P AEHB LEFSHHEEE LR P HEZ FEHT
2RABF (P<0.05),

2.3 RAEMKIERE BT

WG RES, AN RR R S
EEY RSN N RS U
ETFHTRBAMENA, SR ERA R X
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MAERB &Rk EH ,E@@ﬁ:éféﬁgﬁiﬁﬁ Fig. 3 Effect of supplement of choline to the diets
R ,ﬁﬂ.tpﬁéjmﬂg@‘(ﬁ*ﬁébuﬂgﬁgﬂﬁ kL, 3¢ onthe liver lipid content of fingering grass carp
R LR A TR, 5 7588 & [Millikin, 1982, #£ fa [Ketola, 1976 ], EL# [Millikin,
19827, 3 (Acipenser transmontanus) [(Hung, 1989 ] I B {8 /Y 45 B 48 — 2, T Wilson[ 1987 J3A
% ST o LB V5 1 5 75 TR S0 LA L 5 AR 4 SR, 5 B R o R
bt 2EXT RE BB 2 S 0 R TR, VT A R IR 50 R A A AR K Y W R B3 . IE 40 Dupree
[1966 A3 & B, F A A0 AR 75 0 AR B A £ L 90 SR A8, ZE A I R b K R W B 251, B
B 37 R RAIA 36 S5 LA L7 o BL RS BORE] L AB BRI NI S A K R E T REBR R INE . 2%
AL O 1 3%, RE BB A ARG B L 7E P<<0. K LA %R, 1 2 K 25X 16 A
PR Y Gl AR B0 25 SR an 8 1 I 2 BT /R R0 o R BRI ik F 0. 3% A BB, S E R
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Table 5§ Plasma total lipid (PTL) triacylglycerol (PTG) cholesterol (PTC)
and phospholipid (PPL) of grass carp fed with different diets

% =

H 3 T TR TR BHE(mg/dl)  HHM=HR(mg/dl) REE M (mg/dD) B4 8 (mg/dD)
1 0 574. 93 75. 44* 167. 57 7.95¢
2 0. 05 669. 45 79. 86* 191. 44% 10. 01
3 0.1 883. 66° 125. 43% 210. 43% 13.78P
4 0.3 891. 34° 118. 97° 225. 500 14.61°
5 0.5 920. 16° 129. 41° 234.85% 13.61°
6 0.8 907.73% 116. 58° 218.76° 15.01°
7 0.4 0 695.57° 89. 61 188. 41 11. 56%
8 0.4 0.1 879. 69° 123. 34% 220. 63° 14. 22°
9 0.4 0.5 910. 50t 118. 67° 230. 15" 14.91°

i k! 878. 54 131. 67 227.15 13.85

L RPEBHIWARE KRN THE, 2. A—AHREAR LRFEHFHEZ M5t 2R B F (P<0.05),

X8 e f | JOHR GO 83 A9 B ST 5 SRARE ST, 15K R AR = R R MR A R A IR B R
2, 5RRBHER - AR UE WA R EER R AR & BB w, 534.58%.
IR N0, 05%,0. 1% RELOR, FFAE AR B & B H RIS DN 4 51 T RE14. 08 %5 F112. 2% . 24458
FRERR S &iK0. 3% UL LY, FFRRRE A & AR 26. 94—27. 91%, LR IFMNAERE A T RE19. 3% —
22. 1% A EAFRRRIEN—F AR & &25. 41 %8R, EERRE,

e} o fk Z RELBE 5 1 A 3 400 A A X 1 R AR N 438 R G B PP O 8 B A AL WL 3 2 BE 3K , R B R
ZHEEGRBEAMEERNBISBEMSNERR, ¢ EFREEESSRES, %A
] MWK 4552 , R BOFAE P AR B R M MBS AR AT R . RS M E A MK AR & BT
HEREV . GZEBAEANRK S, R EER . BESERSRK A6 LR S . XH
5 Hung[1989 1R L BAINER—HK.

ZHHYAEE FERERAEN B XS RIEAZFEEENEZNE . BEERTR
BRIV RFHSIVHTRRETNBRIERM S RN EERR, KRR EER . i
KHSHEMAEN S RO EBEL WA S B [Appel Al Briggs,1973]. Fr A% K £ 3 K
W, FRHER M R IR, AR — M EE . AR PR I E &R S F B, 7T 85 29188
FHER, EEFETEE RS RHBE T, WABEF NG ARG . 225 %} o AH X R = fE 58
B, R R E BRI INGEEA B KA B & B AR LB L, RIF B A B &R (31
DM IEBTRM. AN EERETA ML, FTAFE AR S B EIA TR 5% .3
A—REaaftRAERAMAZERIEAPENBHERE TR RES AR ER
FEEREN ANEERSEABM BRGNS & BE W, 54 (0. 5 W R, B
BERIF MDA SEOM (0. 5% IHBL, 0. 4 M B R BRI Lo B 6 1 R P ARG B & B 90 3 49 26. 94 %%
M27.76 % R EFHBEF.
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REQUIREMENT OF THE FINGERLING GRASS CARP
(CTENOPHARYNGODON IDELLUS) FOR CHOLINE

Wang Daozun, Zhao Liang and Tan Yujun

(Shanghai Fisheries University, 200090)

ABSTRACT The fingerling grass carp fed a diet without choline supplement had a poorer
growth, lower feed efficiency, fatty liver and a decreasing of plasma total lipid (PTL),
triacylglycerol (PTG),cholesterol (PTC) and phospholipid (PPL). With increasing dietary
choline, the fish weight gain and feed efficiency were improved , liver lipid fell, and plasma
lipids (PTL, PTG, PTC, PPL) rose. When the diets containing more than 0. 3% choline,
the carp would reach it's optimum growth, and in this case, all the physiclogical indexes
(liver lipid content, PTL, PTG,‘PTC and PPL) were almost the same as that in the carp fed
natural diet (duckweed) . Thus, the authors suggest that the optimal level of choline in diet
for the fingerling grass carp might be 0. 3%.

KEYWORDS grass carp, Ctenopharyngodon idellus, fingerling, choline, feed
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