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Tab.1 Proximate composition and energy content of the feedstuffs mean, n =2
JER TYRE (%) HEB (%) HIRDT (%) Koy (%) KEE (k/g)
feedstuff dry matter crude protein crude lipid ash gross energy
4%} fish meal 91.1 69.3 10. 4 17.3 20.7
¥ soybean meal 91.1 48.7 3.5 6.3 19.6
M rapeseedmeal 90.9 39.5 2.7 12.6 18.5
#8¥5 cottonseed meal 92.1 40.1 0.7 6.4 18.8
R B2 £} brewer’s dried yeast 93.0 53.8 0.4 7.0 19.5
FEHEB¥ corn gluten meal 88.3 68.2 3.4 1.8 22.0
WF; wheat middlings 88.5 17.9 3.1 5.1 18.9
¥ A R KA TR RN N TR
Notes: Crude protein, crude lipid, ash and gross energy are expressed as dry matter basis
%2 WARAMENNRERER
Tab.2 Amino acid composition of the feedstuffs mean, n=2, %
JEkL feedstuff Met Cys Lys Trp Thr Isl His Val Leu Arg Phe Tyr
¥
1.96 0.68 5.25 0.63 2.74 2.73 2.63 3.36 5.04 4.13 2.99 2.36
fish meal
M 0.52 0.46 3.28 0.70 1.76 2.46 1.72 2.78 4.03 3.69 2.68 1.76
soybean meal
A 0.70 0.45 1.87 0.50 1.65 1.35 1.13 1.98 2.56 2.30 1.20 0.98
rapeseed meal
A 0.47 0.56 1.51 0.46 1.02 1.19 1.19 1.70 1.93 4.19 2.17 0.91
cottonseed meal
ﬂﬂfﬁﬁﬂ:)ﬁ} 0.78 0.63 4.04 0.57 2.42 2.32 1.24 3.02 3.90 2.83 2.48 1.25
brewer’ s dried yeast
EREEH 1.74 1.08 1.30 0.49 2.27 2.56 1.38 3.17 1.64 2.23 4.34 4.10
corn gluten meal
wh
0.24 0.27 0.66 0.23 0.61 0.72 0.45 0.85 1.21 0.97 0.76 0.54

wheat middlings

E-RERFRA% THR

Notes: Amino acids are expressed as % dry matter basis
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Tab.3 Formulation, proximate composition and energy content of the experimental diets

mean, n =2

JEHl feedstuff C RM25 RM50 CM25 CM50 SM50 SM75
{4 E # ( g/kg) formulation
¥y fish meal 450 337 225 337 225 225 112
M rapeseed meal 198 395
F8¥5 cottonseed meal 192 385
¥ soybean meal 309 463
NEFE B2 A brewer’ s dried yeast 110 110 110 110 110 110 110
FEHE ¥ corngluten meal 70 80 102 80 100 90 90
YA wheat middlings 235 141 51 144 39 109 80
4R cellulose 54 35 0 37 20 52 36
BHRELAHEER CMC 10 10 10 10 10 10 10
BER 445 CaH,PO, 11 15 20 12 16 16 18
L- B BRELER EL L-lysine-HCI 0 5 9 6 9 5 6
DL-ZE4&# DL-methionine 0 2 3 2 3 4 5
Y RIREL vitamin premix 10 10 10 10 10 10 10
YR PIR R mineral premix 10 10 10 10 10 10 10
i fish oil 40 47 55 50 63 50 50
E754AR ( % ) proximate composition
TR dry matter 89.5 90.4 90.9 90.5 90.6 90.1 90.3
HEH crude protein 46.8 45.6 45.5 45.2 45.6 46.0 46.2
HIE W crude lipid 11.0 11.0 10.4 10.6 10.7 9.5 8.6
JK4y ash 11.2 11.6 12.1 10.2 9.5 9.3 8.7
8eE (kJ/g) gross energy 19.3 19. 4 19.6 19. 4 19. 4 19.3 19.1

B (1) FRET h ERE RAR TR AR R R RS BT RIT. (2) BERMTWRBRRE L Wilson'®

(3) BfE = EBLGUH K PR B E-4T R BE(17. 1 ki/g)

Notes: (1) Composition of feedstuffs in the formulation is expressed as air-dried matter basis. Proximate composition and energy content of

the experimental diets are expressed as dry matter basis. (2) Vitamins and minerals premixes was the same as described in Wilson'®. (3)

Gross energy = the energy measured using calorimeter-cellulose energy (17.1 kJ/g)
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BEE(F)  AFRHME(WG) FEEKE
(SGR) \FARI R % (FCR) . HRfERZE(PRE) |
RERfETH AR (ERE) | I Hd $ (VST k48 3
(HSD) # P AKITE:

FI (g) =I1/[(N,+N,)2]

WG (g) = W,/ N,-W,/N,

SGR (%/d) = 100 x [Ln (W,/N,) - Ln
(Wy/Ny) 1/t

FCR = I/(W,-W,+W,)

PRE(%) = 100 x (W, X Cp, x Wy X Cpp + W, %
Cp)/(IxCp)

ERE (%) = 100 x (W, x Cp,-Wy X Cpy + W, %
Cw)/(IxCg)

VSI(% ) = W, /W, x100

HSI(%) = W,/W, x100
A, FI(g) i in g4 MR EE (FTHE
BHEEI) N, N, 4508 SR AR AT e 4
MW EIEREL W, (g) 1 W,(g) 735 L5
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N Coy (KI/g) 53 ) A L35 25 RO FF 46 B ) pk B
BE58,Cu(k/g) HAHRBESE,W,(2) M W,
() AR AN RBEMTRE, W,(2) K
FEAMKE,

FRHAREE T EZ2 (ANOVA) FER A
[EAE B AT R TE AR B, F Duncan [KJ5
S AR 2 R, SGR,PRE ERE VSI HSI
e PR BB AR AT Z AT T et RIE 3K
B, WP <0.05 AR BEHKF,

2 ZEER

2.1 HFHR.BR.EKMERMBRE

M4 T, LI A BUE R 98% , A
[EAERH AL BT RS R B E (P >0.05) , #&
RS SM75 AR R B TRBEE TR
B (P <0.05) ., B4R CM50 F1 SM75 [
SIS KK WG F1 SGR B Z K FHIEEE C 1Y
£ (P <0.05) , B4 RM25 . RM50,CM25 #
SM50 f£ LB KA E . WG F1 SGR 53 R4 6
CHAZERABE(P>0.05),

x4 ZBHEHFREEEEFER BREEK
Tab.4 Survival, feed intake and growth of sutchi catfish fed the experimental diets

mean +SE, n=3

b 8 BIEER(%) BRE( HIBERE(e) #fRE(g) HHE(g) REEKE(%/d)
diet survival rate feed intake initial body weight final body weight weight gain specific growth rate
C 100 + 0 50.6 + 3.0° 11.3 £ 0.1 76.0 + 4.8° 64.7 + 4.8° 3.40 + 0.122
RM25 100 = 0 48.0 + 1.1%® 11.5 + 0.2 72.1 = 1.7% 60.6 + 1.5% 3.28 + 0.02%®
RMS50 98 x 2 50.5 + 4.7° 11.6 £ 0.1 65.7 + 4.9 541 £ 4.9% 3.05 + 0.09®
CM25 100 = 0 53.0 + 1.1° 11. 6+ 0.2 68.0 + 3.9 565 x 3.6% 3.16 + 0.05®
CM50 98 + 2 45.4 + 0.5%® 10.8 £ 0.0 53.2 £ 1.3° 42.3 + 1.3° 2.84 + 0.05°
SM50 98 x 2 52.2 + 0.3° 11.3 + 0.2 68.6 +1.7% 57.3 +2.0% 3.22 + 0.09®
SM75 100 = 0 42.0 + 2.9° 10.9 + 0.2 56.9 + 5.2 46.0 + 4.9 2.93 + 0.12°

E: SRR EA R BEFERELER (P <0.05)

Notes: Data within same column with different letters are significantly different (P <0. 05)

M5 B, FIRAE A CM50 71 RM50 Ky
FCR B & THRE R C K (P <0.05) , 1A
B RM25, CM25 ., SM50 Fl SM75 ) FCR 5 &
R CHERARE(P>0.05), HEMEHN
RM25 ,RM50 ,CM25 1 SM50 K5 & 1% C i

PRE JC R & 2 57 (P >0.05) , {4k CMS50 i)
PRE B @Ak FHMRIAE C 9 (P <0.05) , IR
e} C iy ERE BH B = T H MR BF RM50,CM25
CM50.SM50 F1 SM75 [ (P <0.05) , {8 542 0a4H
B RM25 2R ABZE(P>0.05),
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Tab.5 Feed conversion ratio, protein retention efficiency and energy retention

efficiency of sutchi catfish fed the experimental diets

mean = SE, n =3

Liip HRRH BEOERE (%) BRMHE (%)
diet feed conversion ratio protein retention efficiency energy retention efficiency
C 0.78 + 0.02% 33.8 = 1.0%® 43.9 + 0.4°
RM25 0.79 + 0.04% 36.5 + 1.82 41.7 £ 2.3®
RM50 0.96 + 0.05% 29.9 + 2.7% 33.4 + 3.5°
CM25 0.94 + 0.04%* 29.2 + 0.6 33.2 + 1.5°
CM50 1.07 + 0.04° 26.3 + 1.4° 30.0 = 1.9°
SM50 0.90 + 0.02% 31.4 = 1.1% 36.8 + 0.9
SM75 0.92 + 0.04%* 29.0 + 1.7% 34.0 + 2.6°

E: (1) A BRI EA AT BEREREZR (P <0.05), (2) AAREBERNTETR

Notes: (1) Data within same column with different letters are significantly different (P <0.05), (2) Feed conversion ratio was expressed

as dry feed basis

2.2 FFRIEE RS TEEL Het FnE R Y

M 6 T I, Sk G5 R I R AR RL SMT5 B
& VSI B B IR T A7 B RM50 Ry 4 (P <
0.05) , 4% W47 Bk RM25, RM50, CM25., CM50 il
SM50 Hy#a Ry VST SRR C Ky ZH A BE
(P>0.05) , W4k CM50 Al RM50 f# HSI
B R TR C B9 (P <0.05) , BRI
RM25,CM25 . SM50 Fil SM75 #£a HSI 54 i 17
B CHRBAZERARE(P>0.05), HWEMEH
CM50 Ky Het B B IR T HRRHFH C & (P <

0.05) , # M A8 RM25., RM50., CM25 ., SM50 1
SM75 £ Het SRIRIEF C ML TR E =
"(P>0.05),

MR 7 W], A [ AR A B ) 4 K 4 F R
HESEBELBEEZEZR (P >0.05), HBREH
SM75 AR S B B TRBFEE CHa
(P <0.05) ,#%B4E¥%l SM50,RM25 ,RM50.,CM25
M CMS0 K& R & & SRR C X5
ARZE(P>0.05), HBREHR CM25 &K D&
2 B TRBEEE C AP >0.05),

R 6 U0 4RI S B R Y A 48 4 BT 44 S P 4L i 40 Fig BE AR

Tab.6 Viscerosomatic index, hepatosomatic index and haematocrit value of

sutchi catfish at the end of the experiment

mean = SE, n =3, %

b 8 JliREi FrikTE g 21 1 4 AR kAR
diet viscerosomatic index hepatosomatic index haematocrit value
C 7.2 £ 0.6% 1.6 + 0.12% 42.03 £0.54%
RM25 7.0 £ 0.4% 1.5 + 0.1° 38.67 £0.54°
RM50 8.3 +1.0% 2.0 +0.1% 36.67 £0.43%
CM25 7.0 £ 0.3%® 1.9 +0.2% 42.83 £1.30%
CM50 7.4 = 0.3® 2.1 % 0.0% 32.10 £1.68°
SM50 6.6 = 0.3% 1.6 +0.1% 44.93 +£2.22°
SM75 6.5 + 0.4° 1.6 +0.1% 40.93 £2.54%

E: SRR EA R BEFERELER (P <0.05)

Notes; Data within same column with different letters are significantly different (P <0.05)

3 itig

AR S v 9 E 15 A RS AR E I 98% , 5K
BT E R T A LSRR IR AT A
BT SEBBL T TOR . BN AR A

HKHEE(SGR = 3.4 %/d) 5 Huntg Z ¥
BB £ LA M Oy e — 28 1 IRARDRE S O I T R A
BB RAEKEE (SGR = 3.4 %/d) #[F, = AR
IR RRABEEEKIER
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Tab.7 Proximate composition in whole body of sutchi catfish fed the experimental diets

mean = SE, n =3, %

Uik S bi G HEH AR Kar

diet moisture crude protein crude lipid ash

TG R 83.0 10. 4 3.1 2.6
C 76.1 + 0.4% 12.1 + 0.1% 8.8 +0.3% 2.4 + 0.0%
RM25 76.6 + 1.0% 12.76 + 0.32 7.8 £ 0.7* 2.5 + 0.0%
RM50 77.4 £ 0.7° 12. 5 + 0.2° 7.4 + 0.6 2.6 = 0.0*
CM25 78.1 + 0.8% 12.1 + 0.3% 7.3 +0.5% 2.2 +0.1°
CM50 77.7 + 0.6% 12.3 + 0.3% 7.4 +0.32 2.4 +0.1%
SM50 76.7 + 0.2% 12.6 + 0.3% 7.9 +0.12 2.5 + 0.0%
SM75 78.2 + 0.7° 11.9 + 0.2% 7.0 + 0.5° 2.4 + 0.0°

(1) FFIEEIREARFREFEEEER (P <0.05), (2) MES RN KO EETTR N % THHR

Notes: (1) Data within same column with different letters are significantly different (P <0.05). (2) Crude protein, crude lipid, ash and

gross energy are expressed as dry matter basis
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Effects of replacing fish meal with soybean meal, rapeseed meal
or cottonseed meal on feeding, growth and
feed utilization of sutchi catfish ( Pangasius sutchi)

LIU Xiu-ying"?, WANG Yan’, WANG Jian-hua*
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Vocational Education College, North China University of Water Conservancy
and Electric Power, Zhengzhou 450045, China;
3. College of Animal Sciences, Zhejiang University, Hangzhou 310029, China;
4. Zhengzhou Fisheries Institute, Zhengzhou 450007, China)

Abstract ; An eight-week net pen experiment was conducted to evaluate the potential to replace fish meal
with three oil seed meals, soybean meal, rapeseed meal and cottonseed meal, in diets for 11. 3 g sutchi
catfish ( Pangasius sutchi). Seven isonitrogenous and isocalific diets were established. The control diet was
formulated to contain 45% fish meal, whereas in the other six diets, soybean meal was added at 31% and
46% to replace 50% and 75% of the fish meal, or rapeseed meal added at 20% and 40% to replace 25%
and 50% of the fish meal, or cottonseed meal added at 19% and 39% to replace 25% and 50% of the fish
meal. Results of the experiment indicated dietary fish meal level could be reduced from 45% to 23% by
adding soybean meal at 31% , or from 45% to 34% by adding rapeseed meal at 20% or cottonseed meal at
19% , without significantly negative effects on survival, feed intake, weight gain, specific growth rate
(SGR), feed conversion ratio (FCR) , protein retention efficiency, viscerosomatic index and haematocrit
value (Hct). Feed intake, weight gain and SGR significantly decreased when dietary fish meal level was
reduced to 11% by adding soybean meal at 46% . Reducing fish meal level to 23% by adding rapeseed meal
at 40% resulted in the increase of FCR and decrease of energy retention efficiency, while reducing fish meal
level down to 23% by adding cottonseed meal at 39% resulted in the decrease of weight gain, SGR and
Hct. These results suggest fish meal level in sutchi catfish diets could be reduced to 23% by using soybean
meal (added at 31% ), and to 34% by using rapeseed meal (added at 20% ) or cottonseed meal (added at
19% ), as fish meal substitutes.

Key words ; sutchi catfish; soybean meal; rapeseed meal; cottonseed meal; fish meal





