SWIE FRFAR 2020,32(6) :2799-2807
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.06.040

EMERENNEREREE . EARFMAR
IEARARSH

sk & s fF WIMRE XISE BREE OGO miRE

(FMIE SRR SH AR B HM 225000)

g5
=
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VAR Ly 8 A A 2 AR b E Tk A 2 R R AR A 45% B4 P 0(D1 ) |
20% (D2 28) .30% (D3 #8) 40% (D4 41) #= 60% (D5 41) & &4 B4R 5 A F /(A F G F 4
T 44%) F N5 (IR 4 F 9% ) W9 XA, AR L 68 6 B, AR IR A E R K A SRR
(200 L) #3347, % 225 BF IR E A (19.07+0.07) g 9 L e M5 A 540, FFH 3 AEL,
FAELEHRFIS R, ERET. AR RR A 6 3T L e ey 755 (SR)EAEEH"H
(P>0.05), D3 .D4 #= D5 206938 & & (WGR) 452 £ K & (SGR) #o & & i 2L & ( PER) 2 1%
T D1 42(P<0.05) , Bl & D4 #= D5 2169434+ 2 # (FCR) 2% & T D1 .D2 #= D3 48( P<0.05) ; ™
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8,9

EAFRIRAD . A

LR, 7K 7 3R FE Mk LA A AF 10 % (19 35 3 w7 33
JR XK S A A A R SR L B 2 e A R
T HRAEH RS R AR HEA
PR S5 A, A 18 7 ek Hp B A T 2
JRCRT R, 4Bk AR A 7 T 0 R A I
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W - ( Paralichthys olivaceus) I} | 7 8 i) 4 4 il
TN 2 R 32 3] i 25 ) (H Y SORTR Qi ik
] 41% Bt , F 6 WGR B A%, TN 78
T 5 ORI A1 K3 X 46 85 ( Lateolabrax maculatus)
7 T {1 S e B R B, Y SRR AR T 50%
B, A8 1 B 38 4 208 25 T g 3 1 7 B 1) B A2 2]
i, LA EFs v, SR T a2 A K S R
SR 5 A0 Fh 28 ARDRE R ORT S 0 A R R
YIFHC

5§ ( Channa argus) | iz 47 A1 T3 E g LK
S, PR AR R RS P B SR (L e RN R BV 0 KT
BRI EAR BT 2 5 288, ARG 0 2o 78 ) )
YIS ke AW NI e 7 RS B T e S O ey oy
Krfe E A A H M7 EHLE S, DL
5% 5 il C G AR T R A SRS A, AT S 4
1R R A 2 A ARk v i R ORI
TRk A BEAR AR

1 #MRlERZE
1.1 RIEE A A R R HIE

22 I [ L 45 VO O BIF 9 T 1 00 ) A S A v
R R IR K, WA (DI 4H) fal Rk B A
58 SR I A N (B2 S g = B R B s A = v
bRy (9 TR N K A5% 5 16 X IR 20 A5 ) 1) S i
B R R 20% (D2 4) (30% (D3 4) |
40% (D4 41) F1 60% (D5 2H) By ks, B il 4 Fhik

S tepRl . IR AR L B R KT LR 1, A SRR
SN R LA 2, BT, S T A TR AR R
Wit 80 H i, 1415 I A fa i ALK 580 B I 72 4
BA, B AE & KR A, SR B % L
(F=2611, ) AR M T K2) # % 3.0 mmx
4.0 mm i PFRCE, T 50 C TG & T-20 Crk4E
HORAE . 25 4 TRk B A ek SR e () 3 3R B4y, L
F&T90 5t M B LR B AR K 4y % S R
AOAC(1995) M $RAIL I J7 0 58 |, 450k 4 5 7
R RO s ik I
1.2 RV RFEEE

TR0 FH 2 8 R T 548 30T A BE B IR K
TR Tl A AE AL PR ) SR 58 50 7E B M K oK™
FRH IR E N AT, BT A S 6 0GR OK U
(2.0 mx2.0 mx0.6 m) 5% 2 A, I & iy
FHECA AL (V2408 5 Sk A B &)= 5, HL 2R
FIE &R 45%) o IR AR HT A 25 £ 24 h,
SR A TR B AR B (ot PR EE O (19.07£0.07) g
K15 08225 FE BN N 5 41, % 3 A~ EE &
AR FE 15 B, FRAHZS 48 N 200 L 19 £F 2 9 35
BRR, FRAE DI AR H AR R R 2 YK (08100
F118.00) , H-H3 5 16 & 1 LR S R B BB K
B 1 h SRR R IR g A R 6 A,
TR B 7% 22 701, B H oK B 172, FF K IR
H27.5~31.5 T, B AR EALT 5.5 mg/L,

F1 KBAMARREFRKE(THRERM)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
WiH 215 Groups
Items D1 D2 D3 D4 D5
JEUB} Ingredients
04} Fish meal 45.00 36.00 31.50 27.00 18.00
1= i TE K Strong flour 17.00 17.00 17.00 17.00 17.00
tH Soybean meal 13.20 19.70 26.30 39.50
£F4EZR Cellulose 14.10 9.40 7.20 4.80 0.10
XA # Chicken meal 8.00 8.00 8.00 8.00 8.00
MERE 14 Spray-dried blood cells 3.00 3.00 3.00 3.00 3.00
FORHE [ H# Spray-dried blood cells 7.00 7.00 7.00 7.00 7.00
131 Fish oil 1.60 2.10 2.30 2.60 3.10
Yk ZHUR AL Vitamin premix" 0.50 0.50 0.50 0.50 0.50
WY B IR AL Mineral premix” 0.50 0.50 0.50 0.50 0.50
BERR — 545 Ca(H,PO,), 1.00 1.00 1.00 1.00 1.00




6 1 o A MR AR X 6l A KRR B BRI A 18 A SO A 5 2801
2R 1

WiH Z1%! Groups

Items D1 D2 D3 D4 D5
44/ REHS Choline chlorine (95% ) 0.30 0.30 0.30 0.30 0.30
KE NS Soybean lecithin 2.00 2.00 2.00 2.00 2.00
&1t Total 100.00 100.00 100.00 100.00 100.00
B F% 7K Nutrient levels

T¥ i DM 90.45 89.52 90.19 89.07 89.30
HLEE M i Crude protein 44.32 44.33 44.30 44.31 44.32
HLUIERS Crude lipid 9.10 9.09 9.04 9.09 9.08
HLIK S Ash 10.44 10.30 10.38 10.37 10.42

1) 4 A= R BOR B N B T 58 1) L& 4t Vitamin premix

provided the following per kg of diets: VA 32 mg, VD 5 mg, VE

240 mg,VK 10 mg, VB, 25 mg, VB, 45 mg,VB,, 10 mg, VC 2 000 mg, #H/iZ nicotinic acid 200 mg, VB, 20 mg, =¥ % biotin
60 mg, JLEE inositol 800 mg,7Z iZ%5 calcium pantothenate 60 mg, MR folic acid 20 mg, il fH£F 4% microcrystalline cellulose

1473 mg,

2) /¥ B R RN & T 58 4 k4L Mineral premix provided the following per kg of diets: CuSO, + 5H,0 10 mg,

Na,SeO, 20 mg, MnSO, + H,O0 45 mg, CoCl, - 6H,O (1%) 50 mg, ZnSO, -

FeSO, - H,0 80 mg,MgSO, - 7H, O 1 200 mg, #f1 4} zeolite powder 3 485 mg,

HEAMPRERERSSE

Table 2 Amino acid composition and contents of experimental diets

H,0 50 mg, Ca (10,),(1%) 60 mg,

A 215! Groups

Amino acids D1 D2 D3 D4 D5
DA BILR EAA/ %

HE MR Lysine 2.63 2.54 2.49 2.45 2.36
7 & X Threonine 1.56 1.54 1.53 1.52 1.50
S5 Z IR Isoleucine 1.54 1.55 1.56 1.57 1.58
AR Valine 2.00 1.98 1.97 1.96 1.95
L& IR Leucine 3.30 3.30 3.30 3.30 3.30
KNA R Phenylalanine 1.69 1.75 1.77 1.80 1.86
E R R Methionine 0.98 0.90 0.86 0.82 0.74
Ii% & MR Tyrosine 1.25 1.26 1.27 1.27 1.29
20 %R Histidine 1.05 1.06 1.06 1.07 1.08
A Argnine 2.18 2.25 2.28 2.32 2.39
DT HE IR B Sum of EAA 17.80 17.74 17.69 17.67 17.63
L TE A ELIR NEAA/ %

BEE R Cysteine 0.41 0.44 0.46 0.48 0.52
N2 Alanine 2.55 2.43 2.37 2.31 2.19
KRAGMR Aspartic acid 3.41 3.52 3.56 3.62 3.72
A HE B Glutamic acid 5.35 5.62 5.75 5.89 6.16
H& MR Glycine 2.29 2.14 2.07 1.99 1.85
22 Z MR Serine 1.63 1.69 1.72 1.75 1.81
&2 Proline 1.84 1.89 1.91 1.93 1.98
e THFEIEFR A Sum of NEAA 17.48 17.73 17.84 17.97 18.23
WA R/ AE LT H AR EAA/NEAA 1.02 1.00 0.99 0.99 0.97
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1.3 HmXE&E
FRAHIR I 45 G A5 R S 6 24 h, % B O AR E
JA i A KR E , 71 WGR Hil SGR; 11545 4 £
(L, T A7 15 2 (SR) 5 Mt I AR 1 U 48 19 5%
T, 3R 22 50 FCR) AR 1 iz % (PER) .
R TR 2 BAaH T A 208 S B, H
ARE AR, el TE 0% b, L
R 5 25 85 7 0 3R p , BOH S 6% LR ]
LU ER LA T3 B A i R AR VK B AT,
I JE B bR i R 4 B AR S BT -80 T IKAE R A
FE
YA R R 2 B e il s BU
57N 7R S T D UEAR I L =3 778714
KEEN 1 em 24 W/NBEE T 5 BRI [ %, F
4 CUKFHRAEREM
1.4 $EHRNE
1.4.1 AERKMRRIEIR
A K RERE R AR INT .
WGR( % )= 100x( W,~W,) /W, ;
SGR( %/d)=100x(InW,~InW,) /t;
SR( %)= 100XN/N,;
FCR=1/(W~W,) ;
PER (%)= 100X( W,=W,) /W,
K. w, AV IRIEE(g); W, WERIKE
(g) 3t IR KB(d) ; N, NHIER R BN, WA
RAREGL h R AT ARE TR (g); W,
iR AR AEAR AR () .,
1.4.2 WA EFRFBIT & &
WL K 43 HLER 5T R s R R 43 55
Z M AOAC(1995) MR ALY J5 1 &

1.4.3  f7iB & H B

XF 4 A dE R SR EE S, o A5 IR FAY Az B AR
K GHEVK A H 213K, 21 2T 3 000 t/min 2 00
10 min J5HCEE, 4 CORAF, Wil v B8 8 il s
B AT AR A 0 P 4 R FHRGR e, 4l
VST IR 0 B 1 AR B SR F 5 s i vk R AT
SE LA N & Y R e R W TR B 5
PRt
1.4.4 il 408 S

K IRAKE - (HE ) %2 632 44 A )5
8B RATRAR  NER Ny o 7 N E TR O 1 S
1.5 HiEZRiIt5LH

% Excel 2003 F1 SPSS 20.0 k4 %} it 45 %1
PEREAT BT 20 M, B LA Y5 {8 + 65 E 22 ( mean+
SD) %R, & KFEHN P<0.05, 22 5 5 I LA Tur-
key’ s JAG I Fb A5 40 ) 22 S b 5

2 & R
2.1 EMERENXSHEAEKMEENZN

R AR o X 2 A KPR RE B R LR 3
TR [R] EE A7) ) £0 893 X 12 8 B SR A 7R AR
BEZW(P>0.05), Dl ) & K KHE WGR K
SGR 7£ D1 il D2 4l A& A 3 25 5% (P>0.05) , —.
F ¥ 5 E T DA I D5 41 ( P<0.05) ,1fii D4 1 D5
HIETC B2 5 (P>0.05) ; D3 41 1% il 1y & K Ak
# WGR & SGR B E LT D1 41(P<0.05) ,{H5
HA3HLEEZR(P>0.05), D4 Fl D5 4HY
fi# i) FCR %% T HA4 3 44(P<0.05) ,{H D1 D2
1 D3 48] JC B & 22 5% (P>0.05) , D4 fi1 D5 4115
fi# f¥) PER 2 Z (% T H AR 3 41(P<0.05) ,Jf H D3
ZH 156 %) PER & # T D1 1 D2 41 ( P<0.05),
i D1 1 D2 41 8] JC i % 25 7 ( P>0.05)

x3 EHEREMTESEERKEMENZIE

Table 3 Effects of replacing fish meal with soybean meal on growth performance of Channa argus (n=3)

2151 EURGRENESS LRk E WER FREAERKR G EEY ' BN ES FEN
Groups IBW/g FBW/g WGR/ % SGR/(%/d) FCR PER/% SR/ %

D1 19.01£0.05  38.13%3.40" 100.65+17.98*  1.65%0.21° 1.13£0.19"°  105.09+6.34* 91.11%3.85
D2 19.00+0.05  35.31%1.56®  86.86£8.77"  1.47+0.11* 1.08+0.07°  100.51+9.74* 91.11x10.11
D3 19.00£0.05  33.44£0.80™  76.01x4.66™  1.35+0.06" 1.34+0.14° 87.83+3.10°  86.67%6.67
D4 19.00£0.03  30.40£0.68°  60.00£3.39° 1.12+0.05° 1.75+0.14* 69.17+3.94°  93.33+4.10
D5 19.01£0.05  30.54%1.11°  60.62+5.45° 1.12+0.08° 1.88+0.24° 71.94+6.79°  93.33+6.67

[ 51 KAl J G 7 B O ) 7 B R R 22 58 3 (P>0.05) ARV FRERR 25 B3 (P<0.05) , R,
In the same column, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , and with

different small letter superscripts mean significant difference ( P<0.05). The same as below.
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22 EHBREMMERIIAERRSSEN

LR AR AR X 5 AL PR SR I Y R
Wi UL 4. BORTER AU [) L 491 #0453 %) 125 83 L PA)
HOML EE B o3 5 A R E R (P>
0.05) . L8 LPIK 53 FURLAG 17 & & /£ D1 D2 Al

D3 ZH A4 JC B % 2 5 (P>0.05) B 24 TRt
W L BRI 40% 15, BIL PR 7K 43 FCHEL B 15 75 2 52 3
TRHKFW, Hodh DA FI D5 4 LN K 4 7 B 3
fiXF D1 4 (P<0.05) , Mi kLG 7 & & 2.2 = T D3
4 (P<0.05) .

x4 EHEBERENVESRIAERMSSEHNRM

Table 4 Effects of replacing fish meal with soybean meal on muscle nutrient contents of Channa argus (n=3) %

4151 Ky HLIE 7 R H 5 KUK 3
Groups Moisture Crude lipid Crude protein Ash
D1 80.08+0.35* 1.92+0.31* 17.95+0.44 1.68+0.38
D2 79.95+0.40® 1.94+0.72% 18.17+0.42 1.69+0.71
D3 79.81+0.33% 1.87£0.27° 17.94+0.28 1.71+0.26
D4 79.00£0.73° 2.01+0.91° 18.81+0.68 1.77£0.91
D5 78.91+0.70° 2.02+0.67" 18.94+0.60 1.78+0.67

2.3 EMEREMITEEEEEAEFRENZIN FitF i A D1 4H B s, DS 4H i {IK, {H D2 D3 Fil D4

LR AR XoF 5 8 i 3 P I A 45 TR
ORI 5, AR SOREACER L BN, & 6
Ji7a 3 B A A O A S R AR R B TR E , b, D1

a0 F 25 (P>0.05), H D3 .D4 F1 D5 4[]
TR FEZESF(P>0.05) ; B8 H & H S
D5 A &A%, H B #{% T D1 #1 D2 41 ( P<0.05) ,{H

1 D2 4 H T #H 2% F (P>0.05) ,D3 4 B ET
D1 4 H B # & T D4 il D5 40 ( P<0.05) , 1M D4 #1
D5ZHE) JC i 2 2 5 (P>0.05) ; 12 fil8 iz 18 JB 7 1

x5 EHMEREBVNSEFEESEFEMNZN

Table 5 Effects of replacing fish meal with soybean meal on intestinal protease activities of

D1.D2 D3 Fil D4 41 8] G & 3% 22 5% ( P>0.05) , [A]
i D3 D4 Fl D5 41 8]t G 8. 3 2 5 ( P>0.05)

Channa argus (n=3) U/mg prot

20 51 JBE . (T JoR A 1 =l

Groups Chymotrypsin Trypsin Pepsin

D1 23.02+0.82° 2 113.38+105.15° 16.49+2.00*

D2 21.94+2.14" 1 657.46+354.57" 16.11+0.51*

D3 19.47+1.37° 1 248.39+166.42" 14.21+1.83%

D4 13.04+0.62° 1 266.15+73.23™ 13.23+1.36™

D5 13.78+0.81° 1 040.87+57.46° 11.53+0.36"

2.4 EHEBEREHNSE7EHAARSHZN
WE L Fros, B RAR LA amARE 3 3 i

VLR I T i T SUR A, Hoh, D1 ORI
D2 41 il Ji 18 45 48 50 5%, 8 A I R % R Y
#.D3 415l g 38 g BE R RN 45, I 38 R AT
A5 D1 41225 R, (0K 498 X6 B HL 58 B 5%
K, HRFE 92 2N WA s 5 D1 A1 D2 44 Lk, D4 Fl
D5 4 il 7 38 fizp BE 1 T K8 45 0 1R 43 A0 7 5
H 2088 45 52 2145145

WFoE 2 WY, R AR v L ] 9 £k 23
Xof £ 28 0 A A RE AR R RIS W AN 4R R
T W 5T & B, BE TR AR AR HE ) (0,
20% .30% . 40% ) W) $& 55, K 32 6F ( Scophthalmus
maximus) 4] 4. f/) SGR F1 WGR £ B T [ jta %,
FCR A5 FTHa%, W ssE " i os & 8L, Y ikl
TR 20% 19 Gk AR ok B, ik £4 ( Elopich-
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thys bambusa) ) WGR 1 SGR g 3 T [%, FCR .
ETHE AR ORI A AR g LA | AR A
AE T % 0] BB 5 P 38 il BRE RN SR 2 3L R AN OF i

X,

a,b:D1 il D2 ZH i i 48 AR W 39 5), 70 A B4R, W BE
JEREEYS) i 58 B VAT 5 ¢ . D3 211 8 R A AL, 43 A A
X GL , 85 Sk I o0 R8 A ¢, HL i BEJE AR 1 2 5 d: D4
L 3 o B B P S, 8 B TR, 3 A g, L 22 Ak A
SRV, Sk - W B R A2 B WEIR s e D5 2H My 18 iy BE I
JERE TN ELANES 2], 8 0 ML, 73 A 7 B, 75 Sk s 18 AR A 1
BT ERIR

a, b the intestinal folds of groups D1 and D2 were long

and uniform with dense distribution, uniform intestinal wall
thickness and good intestinal integrity; c: the intestinal folds
in group D3 were long and thick, relatively sparse in distribu-
tion, with multiple folds ruptured as indicated by arrows, and
uneven intestinal wall thickness; d: the thickness of intestinal
wall increased in group D4, and the folds were short and thick
with sparse distribution, moreover, multiple folds were dam-
aged, and the arrows showed that intestinal folds were de-
stroyed; e: the thickness of intestinal wall in group D5 was
increased and uneven, with short and thick folds and sparse
distribution, and arrows showed that the fold structure was se-
riously damaged.

B1 EHEREMNEEFEARARSHZN

Fig.1 Effects of replacing fish meal with soybean

meal on intestinal tissue morphology of

Channa argus

SRS B 5T R W, 24 K ¥ 14 ( Larimichthys
crocea) Tl Bk H GOR B AR 1 8) EL B R 40% ~ 45%

B fo B (0 J5E 8 T S AR /N Al 7 A A
K G HBACA [E a8, BT 55 H X & a8 ( Cypri-
nus carpio var. Jian) JI7 18 2H 23 45 ¥4 (%) 5% e B AL &
I, R GRS A 60% ~ 100% B, 4 £ fi
AT 5 W 0 3L B T g 40 B i v | 11 A )2 AR e
7B Ak Y S B o N 0 e s S B (B = i
K LM 2k 30% B, 2 8 i 18 PN 22 b R A B
24, ELRE 8 = B B BTG, i 4 2L A A 2 i
i, N2 W 1 68 ) i B R, 4 S
Escaffre 25" FURF 52 45 R — 5, B . GBI —
LU A5 14 #0493 2% 1 8 £ 2 i T8 20 2 B A, AT X
02 1 208 f B 7 AR S R R 0 sebR B, R
JEORE b A PP 5 B, G A o LR
GEEHER KGR AT M R SF , BE S I I ol AR £ 2
i 1 o FEE O 25 R 3 o M I 5 R AT DR v Y 2R 1
Jo R R 23, DT 52 i) 0 42 X ] sk 2 % W I 1
W AN 2 i, Krogdahl 25122 3 3 1) £ 65
SR RL P AR AN [6] 2K P Y TR A A A AT
(0.0.74% 1.11% ,1.48% ) 1] W T 6 | 2% B %% BT
05 14 7 1 BT AL T 93% AR 70% , FLI i &
PTG 5 R P 5T b S R R A G s Wee 451
WIS LB, AR BN 5~ 10 g/ kg A iR £ i 61 £
( Cyprinus carpio) W) £ K P fig i 3 T B ; Buttle
GBI R, R A R R N RS S
T8 & K 4 4 G, T S A0 2 g T 1Y) o B AR
o FEABEZE T, 2 SRR AR Mk L i 0 30%
BF D rh Y B AR R R A E AR A
LT Ty Bk A S 3 1.35 me/kg, T 1 6 1Y i i
R 4 v BE ARG 40 AR BB, FCR I 3% B, O iR
e 1 RN i T i B 1) 5 e AT g SR L
BN A, 76 S 68 rh =35 B9 A OGP I8 75 22 i
— L BEIE . I A, R AR S A2 N )
BLER T 0T LIS PR B 8 S e £ 2 ) A Rl
FEATRMREE S, EARBIE b, 68 738
JER AR e JBE £ R R T A P B R
rh ORI N R ) T v T R A, R R A v S A 1
SLRARZ R T DR A A

F 52 UE B, R X6 028 A A i) ) R 1
M, 5 &2 R 203 R 2 RN B B OR F
S Andrews 25N N K T 1 A L R
R R S E A2 R 2 A PR
WG R IR, K EE A I b {2 i ) ) v 2
FEMR A BN B B AP, FEASBE ST B )
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Ak GORTES Tn = B3, dEek TP R R 1Y 2
T N = I TR =W 1 B 1B S )
Nwanna 55" BF5% £ B | Rk 2R 2 R = 2 1 %
Re AR 2 0 11 2 14 SRR 0 OB i Sveder 25 T
GERI AR rh A A R Bk = 23 3 R IR RV T e
(Salmo salar) WAERKERE R E AR A %, EA
e, Bl SRR A A0k L 5] A% 1, 5 68 Y
FCR % #f I F+, i WGR W & i T B, ¥ 10 %
SRR B, AE TG AROR R TR S 0 2R R RE
F A e B JE 4 ( Oreochromis nilotieusx 0. au-
reus) BHE K BE VS FE W) BUIH AL %, A AT, Ca-
ballero-Solares 5% i 5% %& L FH 78 I 45 & R 1Y
Tl Al ] MR VG 3 8 ( Sparus aurata) BE 2 5 KV ¥
ARG 5 1Y 5 B, Zhao 45 AR BIF 5T 4A R AR
4 F R X ¥ A1 ( Ctenopharyngodon idellus) B 5 Wi
BRI, ARSI 16 g/kg A& 4718 (1Y +8
AP e R A 1 IS R AR T AR R S i
8 g/kg M., AWFFREE REW, W& Wk b 4 2R
B s, gL LI S = B B O
HEEAC 141 (D4 F1 D5 £H) 1 i 18 18 4% v 5
WAL, MAh, R b iR e b 2 0 S At a2k
XoF i F07 118 W AT AR R M R SO A A R v
WA [ 7K S 59 S8, & BE 5 75 B L 8% ( Pseud-
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Effects of Replacement of Fish Meal by Soybean Meal on Growth
Performance, Protein Utilization and Intestinal Tissue
Morphology of Channa argus

ZHANG Xin HAN Bei HU Juntao LIU Lingjun CHEN Yueyang XU Wenjing MIAO Shuyan”
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225000, China)

Abstract; This experiment was conducted to investigate the effects of replacement of fish meal by soybean
meal on growth performance, protein utilization and intestinal tissue morphology of Channa argus ( C. argus) ,
to obtain the suitable replacement proportion of fish meal by soybean meal in the diet of C. argus. A basal diet
(group D1) was formulated using 45% fish meal as the main protein source, then different levels of soybean
meal were used to replace 20% ( group D2), 30% (group D3), 40% (group D4) and 60% ( group D5) of
fish meal on the basis of the basal diet, to made five isonitrogenous ( crude protein content was 44% ) and
isoenergetic ( crude lipid content was 9% ) experimental diets. A total of 225 C. argus with the average body
weight of (19.07+0.07) g were randomly divided into 5 groups with 3 replicates in each group. Each group
had 15 C. argus, which were stored in a 200 L indoor water fiberglass tank, and fed experimental diets for 6
weeks. The results showed that no significant difference in the survival rate ( SR) was found among groups
(P>0.05). The weight gain rate (WGR) , specific growth rate (SGR) and protein efficiency ratio ( PER) in
groups D4 and D5 were significantly lower than those in group D1 (P<0.05). The feed conversion rate
(FCR) in groups D4 and D5 was significantly higher than that in groups D1, D2 and D3 ( P<0.05) ; there
were no significant difference in growth performance indices between groups D1 and D2 ( P>0.05). Soybean
meal replaced different proportion of fish meal had no significant differences in the contents of crude protein
and ash in muscle ( P>0.05) , and the contents of crude lipid and moisture in muscle were not significantly dif-
ferent among groups D1, D2 and D3 ( P>0.05) , while the moisture content in groups D4 and D5 was signifi-
cantly lower than that in group D1 (P<0.05), and crude lipid was significantly higher than that in group D3
(P<0.05). The intestinal chymotrypsin activity in groups D4 and D5 had no significant difference ( P>0.05) ,
but significantly higher than that in the other 3 groups ( P<0.05). The lowest intestinal trypsin and pepsin activ-
ities were found in group D5 ( P<0.05) , and significantly lower than those in groups D1 and D2 ( P<0.05).
In addition, obvious intestinal damage, including the uneven thickness of intestinal wall, the short and sparse
intestinal folds, was found in the C. argus when replacing 30% to 60% fish meal with soybean meal. Taken to-
gether, considering the perspective of no effects on the growth performance, protein utilization and intestinal
tissue morphology, the replacement proportion of fish meal by soybean meal should not exceed 20% in the C.
argus diet which containing 45% fish meal. [ Chinese Journal of Animal Nutrition, 2020, 32 (6) . 2799-
2807 ]
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