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Abstract: The trial was conducted to study the optimal lipid content of feed for Carassius auratus gibelio. The
fish meal and soybean meal were taken as the protein source, the fish oil as the fat source (crude protein was
33.50% ), the fish oil contents added in the diets were 0, 2%, 4% , 6% ,8% respectively to study the
optimal demand in the feed of Carassius auratus gibelio. Carassius auratus gibelio were randomly divided into 5
groups in feeding trial for 45 days. The results indicated that there were no significant differences (P >0.05)
among the tested groups and the control for feed conversion efficiency (FCR) and protein efficiency (PE) , the
FCR of Carassius auratus gibelio was lowest(2.00) , and the pE was higest(1.19), and the growth rate was
68.79% , lower than that of trial test(4.06% of the fat content ) , but no significant difference when the fat
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content is 6.04% , the growth rates of 4.08% and 6.04% trial groups was higher than that of other groups;
That the nourishment apparent digestibility of feed was highest when the fat content was 6.04% , and the crude
fat, Na, total feed digestibility were higher than those of the control significantly, but no significant difference
campared with those of the 4.08% fat group(P >0.05). In this trial the optimal lipid content range of feed
was 4.08% —6.04% for Carassius auratus gibelio.
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Tab.1 Composition and nutrient levels of trial diets %
BoR% FE TR m S St

IR I A I IRLH I HIWHV papiiski:
e 15 15 15 15 15
T 21 21 21 21 21
£ 21 21 21 21 21
4% 10 10 10 10 10
R 8 8 8 8 8
B4R 8 8 8 8 8
59,4 11 9 8 6 4
k=:R 0 2 4 6 8
AN 1.5 1.5 1.5 1.5 1.5
Hakh 2.5 2.5 1.5 1.5 1.5
B 45 2 2 2 2 2
EFRKCEFHER 34.10 33.82 33.68 33.39 33.10
HLAE R 2.16 4.08 6.04 7.96 9.88
w4y 5.40 5.34 5.33 5.29 5.25
45 0.98 0.98 0.98 0.98 0.98
B 1.40 1.39 1.38 1.38 1.37

1.4 HEiEiriTE
1.4.1 RERESEREIRMSHRNER &

FRER O ET ARFKS, RKUBRK AE, PR R NIERR K252, 4 Ees
AR BER B R SR PRI, S BIRE ., BREREM ST, WA EsMERKHZ 2 ~3 min
R BREMEY ERERT HE, KEHEHIANERS, RS RNRRSIER RIS Z, HE
~RUTF

FHR(%) = (SRE-HE-FBE) /IKE x100

A U $5 0 K S R 2 (8] B LA

FF e (Liver-somatic index, LSI) 45 FFAE #0 B B o e (AR B 10 5 40 1 R T A B AR X
Ho

LSI = i i fe/ v & x 100,
1.4.2 SBEERRERRY. BERUENNESH

HWEA(WCR) = (W, - W,) /W, x 100

TR RB(FCR) =F/(W, - W,)

EHEMEHR(PER) = (W, - W,) x100/(F - P)

2, Wo KB TF IR SRR E ( g) s W, AR AIATRE (2) ; F ARHEA R (2) P fak h
EHREE(%),
1.4.3 EFYBRRIHELZMED

KA Cr, 0y S8R, MERMHUR, Cr,0, FERABXMEBENE, REREHFE. g2
SEAIFSE 10 d 224 4 E R ok FRAR I, 20 2 b J5 #540 HE 2 BT AT R e I R K b B 280, B T
HEFRILAF 60 CHET 4 CHRIBAEA . 4 FIRA 105 CHEFEE K SRE REEICE AEHA
15 B TCAP - 9000 Y488 F & ISR E VR P Bk 4 LB 1 JIBRT B B Gy &) |

TR MTEALE (% ) =100 -100C,/C,

HEERWHLE(%) =100 -100C, + N,/(C, - N,)

FAASHI R WIE L2 (% ) =100 - 100C, + N,/(C, - N,)

BERVIELE (% ) =100 -100C, - N,/(C, * N,)
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SEFRMMHE(% ) =100 -100C, - N,/ (C; + N;)

ENFEIIE AL (% ) =100 - 100C, « N,/ (G, » N,)

A, C, AR Cr0, WEAEE(%);C, NEEF Cr,0, BE S EE (%) N, R XA
KEFZBASWESEE(%) N, AEFEFREFRBITHATZTER(%)
1.5 FUESIH 5504

JERA SRR Z Excel 2003 )45 % 3 5, A SAS 6. 12 B H F J5 2 4397 (One-Way ANOVY ) 47
LSD ¥ L E I, BEKFER(P<0.05), HIEATHME + ipERE AT

2 ERS0M

2.1 AEBRHIAKTXT 5B E AR AT AR SR e

f15E 2 I, B ORI R A0 AN, B R & AR IR E R B A, AR R A
(P>0.05), 5xf B4 LE CHRITNIAT 2. 16% ) 500 2% KA MEA 04 | FEEE0TE, BER A
BE(P>0.05), HIM 4% ~8% gk 4l I M. IV i AT (R 8 Hr BIFHR T 25. 4% .24. 4% A
25.8% HER B % (P <0.05), MiXKARERAEFE (P >0.05), Lh LA RN KF
(2.16% ~9.88% ) X} 5 SRAMA S 1 & P 3R I fak b 0 i3 2 B0 , XY ATHACE B0R B

£2 FAREEHAENFERAXNERFERERAOZMW

Tab.2 Effect of different lipid levels on dressing rate and liverk-ksomatic index of Carassius auratus gibelio

251 JFAEIEE( %) fikth (%) ERFE(%)
XTERLH 5.24 +0.25" 3.33 +0.13° 40.33 +0.59°
R 1 6.27 £0.26% 3.51+0.23" 40.56 +1.90°
R I 6.57 £0.30* 3.58 =0.69° 40.58 £0.33°
R 6.52£0.11° 3.25 0. 06" 40.53 +2.69*
RV 6.59 +0.27° 3.29 +0.17* 4211 +4.60°

RS RARFERREREE(P<0.05), TEF

2.2 AEBEWAKSE ST 7 F R ENA PR ) R

i3 3 AT, IRt 1 B R B AN B, 2 PSR HE K U/ S IR | P A
FH(74.64% ) Bk, SxTRA RBAE T ARAN KEERARE(P>0.05), SRAKRAN HBES
(P <0.05), XL 4 iR R BBERE T & B3, Jom/h ok, R B T A R B R AR
(2.00) 5HMALREREZE(P >0.05) AR THAME N ER R RBANESFRMEN &
B, 2 AR R BN R RIS 2 R A E AR (1. 19) BoR, SEMANER A B E
(P>0.05), BBAARFHGHI KT (2. 16% ~9.88% ) %t 53 B 4RMAE F=VEREH — & Rmd , A= PE BB HE A
RE, BB RIS TR L 4.08% ~6.04% HiEHE

K3 TEBERATREREEKLRAIR M

Tab.3 Effect of different lipid levels on growth of Carassius auratus gibelio

A5 WIREE(g) LREE(g) HEE(%) TR R BEHRME
pogiitik 17.23 +0.014" 28.65 +3.18" 66.98 +0.79% 2.47 £0.24° 0.94 0. 12°
RIGA | 17.15 £0.042° 29.95 £0.64° 74.64 £4.14* 2.20 £0.3" 1.08 +0.10°
RIGH T 16.89 +0. 064" 28.5+0.14* 68.79 £1.47° 2.00 £0.2° 1.19 £0.08®
RIGHE T 17.16 +0.092" 28.8 £2.97° 67.38 +1.86™ 2.02 £0.19" 1.18 +0.15*
RIEAHNV 17.21 £0. 19" 27.55 +2.48> 60.57 £1.49° 2.18 £0. 56" 1.11 +£0.20°

2.3 SERENETA KIS S B P IR KCF SRS R
F % 3 AT, FE VRN R R R B A6 F RV BR T B, 53 A ARB I AR DR R I R E BOR S Be
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HKEE — IR A HI IR o BB 4R ?/gL
BRI (R R B R RACE N EER(Y) 4 G -
LAk e B By & B AR B AR & (X) 13 AR 45 ) § 28:
R i 30}
MBS ER RN & RO E R ® 2
Y=0.094 3X° - 2. 174X* + 13. 693X + 46. 995 0 . y - ——
1
(R*=0.8915)
PR RO R & R R TRHER/
Y =0.000 8X° +0. 006 3X> -0. 211 9X +2. 893 1 REREESRSERABNER
5¢( R? =0. 995 2) Fig.1 The relationship between growth rate
A=l $ Sakpg & Bala 37, and dietary lipid level in Carassius auratus gibelio
Y= -0.000 3X* -0.004 2X* +0. 114 7X +0. 713 3(R* =0. 992 7)
3.0 1.4
o] A —
& 2. 0f \’\_/ % 1.0f
W | ol @ 0.8f
= a O 6f
E 1.0p m 0. 4F
0.5 0.2}
0 . y . . : g 0 . ; p L ; !
0 2 4 6 8 10 12 0 2 4 6 8 10 12
| BRI 4 /% R & /%
H2 RERNENARSERSENLE B3 RERNEARURSEHRISHNLR
Fig.2 The relationship between growth rate Fig.3 The relationship between protein efficient
and dietary lipid level in Carassius auratus gibelio rate and dietary lipid level in Carassius auratus gibelio

2.4 AFRSHT AT XS 55 SR AR AL 1 5

B3R 4 AT, X R LU IR R FUR IS LR £ RARBE (P >0.05) Bk 4 I (REWI KA
6.04% ) 928 B BRI ALR (88. 66% ) K F HALH s MLAS T MO 1L 3 22 5 B 2 (P <0. 05) W& Bl K- 1
SEIm, RLRE T B0V A B T K, iR B0 2 TOHLAE I AL R (92. 1% ) BBk FHofh 4 AR BT L
Z5FBHE(P<0.05) I 1 4(69. 16% ) Fiidio BRAYIILRESR B (P >0.05) ERER A T B
MHALEE(70. 73% ) 8 T AL, eI AL S U 48 T B3L16% , FUEC A28 Hh e 52 B2 ( P <0, 05 ) 1B
H 1 BRRITHER(T1. 46% ) B3E 8 THARKA (P <0.05) SR AR B EE T A, ]
LB I B9 163(70. 08% ) B o BLUAR RS K (2. 16% ~9. 88% ) XRERAAHES .
BEHICET R (P >0.05) , % 5 & S HL IS MY 58 40 BRSO 1L 28 B 2 (P<0.05),
FAR LA F 4 6. 04% BI040 11 AOAELTE (1 LRSI 5 40 A S (e e s

R4 TEEHEENRERIE MR EH M

Tab.4 Effect of different lipid levels on feed apparent digestibility of Carassius auratus gibelio %
2031 HES HASRE B B & HBHAE
pog:it:| 85.70 £0. 54° 77.71 £1.33¢ 65.52 +1.14° 67.73 £0.98° 46.08 +1.64° 64.05 £0. 04"
R¥ed 1 86.72 +0.22° 88.36 +0.47" 64.83 +2.33° 71.46 £3.45° 65.00 £4.23* 60.59 £1.91"
WA I 88.66 + 1.15° 92.1 0. 08" 70.73 £0.97° 67.90 +3.48" 70.08 +3.25° 69.16 +0.78*
RISHE M 85.68 +0.25* 90.13 +1. 14* 66.74 =2.98° 55.00 +2.02° 61.98 £1.71° 63.31£1.32"

I IV 86.15 +1.90" 92.78 +1.33" 70.10 +2.28" 67.77 £1.30" 69.66 +1.09* 68.98 +1.95°
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3.1 REREHIACER 5B AR a2 AR Te 5 R i

AN R AR AR PR BB AR —, B R AR R AT R R R AN R T
RS Zgtus ek maE R RIS KR B AR A PR L A TC B R, 7E B A — BV AT R
TR FAEAEE(4S d), Tia R EEIRANFYE  FF AR EA 5, B AR B AR RSN FXE
RERMS PR TR, iR AR EE ST, B K E AT, — R R A
B0 AR 1/ 3 ~ 1/ 4, B IRE Y Ry B R ek ik, — O R ER 2 ~5 5, A1
HEk 155, eElakEnkEN TFREZE", P EREEAEA% HERSEFRKIL
[EARRRAE , A LI R R ARG K X R B R R L AR B3, LR =S V81 Bt 9t 2
BAR TR i & E (AR L) BRI R B B, ARSI IS REA— B

{8 R B RO B VR R K A BB 5 LBV R U6 IR . B AR 2K Bl £ 2
B el e BHEMELTEERYHENMAE T R EEETENEA, R, TIECRERKEER
B S her Y o A ST S L W R A K X S B R IR TS B0 B R R, SR R O B e
Fif e JBE (3 4 4 S BT R RS Y B AN T ICRR S5 S i o A B R G R B B, R TS BT 4 S0k
I, 3% 5 A2 B g B I TS S BUBEAT 2 ( Chiloscylium. plagiosum) AFA4E %L (LSI) AR AL LA AL .
3.2 AEREHIKET R E R KRR

Re A B E B A KA T EE AR B SRR IR, AT AR 06 75 AR BR BE B BE AR AR , T
WEEF, AERRTRIN 2% A% 6% 8% ftaih iRk A FARE R & B4 Bk 4.08% ~9.88% , 5
S BRZE (BB 7K 2. 16% ) i, 45 R 0 . AR h AR K F 4 6. 04% B, HAR R R BB AR R B TR
B B ERUETIEHIKTE N 4.08% R E ERABE, ISR R 9. 88% it U EREE T X,
R AR S EAFNE TR, AARARE, GAMNERY . S H IR T IEN RIEFEEN 6. 04%,
EEEENERY4.08% ~6.04% HE R AR EARMES AR IS & A 5w AR, K
FlIF 7552 43 5% Y = 0. 094 3X° - 2. 174X + 13. 693X +46. 995 (R* = 0. 891 5) ;Y = 0. 000 8X° +
0.006 3X> —0.211 9X +2.893 S(R*> =0.995 2) ;Y = —0.000 3X° —0. 004 2X* +0. 114 7X +0. 713 3
(R*=0.992 7). ViBALE=1EEES R HVR /K A BORRIAE S0, B8 8 B VRN KT BE 2L & Zh W Y
Mg X BRI SR B AR Bk, R IR A B R A i, kT AR S, SRR
ELRFEAUR LM IS F R EIE ;BT , R U i T e, R At R B R
B A YRR R IE . KU RE L, i Bromiey I\ Ay iR AHIR B B X RZESF4 g B
A5 6 VE ] ; Takeuchi 251 B4 RS IO AR SE R 08 , TG 1% PR BR = L6 75 BR I BR i ISR 1R, 45 R B A
KBIE TR M asa ) pae s B Ruey-liang chou % JE B A%D 4RI 5T S
g5 FOZEM TR A SRS ETRE, SRRV EERORESMNHN 5.6% ~11.4% |
7.53% ~9.79% 7.18% ~8.21% 5.76% .6.61% ~9.96% , AL %R 5 HEA T
3.3 REREHTKTEX B EHEEE 7Y RERMIHARKZ I

KRBT T ARSI K 5T 5 E 4Rk F BB R YRR MR M, SRR
6 5B AR AL A FD R R IS I KR 6. 04% B KLAS s VIEDRH B IS LS ARG R (LR e, B3
=R IR R T IR A R E SRV AR T R S, LR AR U R (R K X 57 7 SRR R
TR AL LR Y ARSI B AN RIS AL B, R e T DR B TE AR R T
2 RIS Rk, RE RIS RETE RN 6.04% EEFRORTEE 4. 08% ~6.04%
A Sk LRI 2 0, M 7K V5785 S 400 R P S S S5 R B /K T e R AR B A 7 B B R A L 2K
o, BB AR A EEEEEGE, o &SR A P R KRR E SR R AR X
ﬂﬁ%&ﬁﬁﬁﬂﬁﬂ@ﬁlﬁlﬁiﬂmgﬁiﬁj%wWHEEE‘JHE%%&%H@%Eﬁﬁﬁ%lﬁﬁ?ﬂﬁﬁ%%ﬁ%“” o
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WMEAIHUCRNES R, LN SRR AR %, TERS RS AN R E S
BN (E RO EOE T RERERS) B8 757 TR0 R T9 R 0% &R A0 RN
HALEE, A Ja ot HE— S BTN X B 32400 R e LT AL AR B £ Ve FEI AL,

4 g5p

(1) RIFIBRRIACT (2. 16% ~9. 8% ) Xt 5 7 800 8 07T (VA EG) o5 19 3 TE 5 S, P At
B DK 1 55

(2) R RS RACE R 5 A E R MR R AR TR — W, IR 3, R
ERE BRI BT R B 6.04% B ETRIEE 4.08% ~6.04% .

(3) ARIRAR R ACT R DY B SR o DR A LR D SR VL0 62 B R AL B
X R BRI R IR B, (R IR S TN B R E 8 6. 04% B HR
A 4.08% ~6.04% , 5t P REL AR,

(4) IR SRR B RACE SRR I & R 2 I8 5 MRS, BIA TR A6 R 500
HH:Y=0.094 3X° - 2. 174X* + 13. 693X +46. 995 (R* = 0. 891 5);Y =0. 000 8X> + 0. 006 3X* -
0.211 9X +2.893 5(R* =0.995 2) ;¥ = -0. 000 3X* 0. 004 2X* +0. 114 7X +0. 713 3(R*=0.9927),
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