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BB AT R PUE TR T, IR AR IR
AP . 4 A2 T DL R 2SS e o, nl A )
R BE LR H AT K DR R OC K T TR
(FSM) B Ak 1 0F 5% © WL T K22 6 (Scophthal-
mus maximus)® | i [REBES (Trachinotus blochii)™
WT 64 (Oncorhynchus mykiss) ®', K O B0 g %
B k£ (Oreochromis niloticus)” FIFLANEXTEF (Lito-
penaeus vannamei)™ %, TEIXSERFTE A, LGP
T2 . A KB BRI R R ook & i 5
IR, B SRV A8 19 HL 9 FE 7R 20%~45%
A

AR (MBM) 2 DA 6 028 o Y 28 & KT
HERFEHLUWER R, Zam# . TR Ak i
Jea d B o OB BRI L B R LB D S
HIVE T2, B 0 B AT il 22 57 o (HLAUA
KA, HHEER SRR . MR amt, 281K
kYRR BT S Y B I . A RN B R LR Y
5T, 568 (Channa argus)® . K& (Larimich-
thys crocea)'”. T fif (Monopterus albus)'", K1
Mgt EHE P AR (GIFT O. niloticus)™ Fl K22
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FIAE AR L, k28 5 — 28 IR A R R T
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SR, Al E IR A AN TS . G T Sl
S5 i A IR B SE G B 4R IE T AR A2 (C
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geld)!' . FEEHF K R AU T G 45

e b, R BRI B TR A
srfky, —EBROMMECREGAEERI—E
TR IR 75 HAT M RIS 288 AS S 86 DA A I SR
PR R LA SR T SR+ TR B R TR B W ARR) A5 L
Bl Ay 25 F T, bR R T R AR PR RE LI
T EAIR PR A IE S R, oK 1 RG]
A IR A T A ARtk ARDRE A I ] 4 AR

1 PRSI

1.1 SR 530iaiEl

FR A T 2R i )5 FR 5 oK, e il ok B
350 g/kg ) JE Al R O BR AL, FM), FH & 182 SO
(FSM). PI'E ¥ (MBM) Fll& B GA+N B # (FSM+
MBM) IR &% (1 : 1) % 8 1 A0 B 24 ) k)
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150 g/kg (A fky, (L A8 & B IR 200 g/kg,
ILPLE 4 PR RRL, AL IREIIA 0.05%
SALELAE AR AR, T IHAESR I .

S W LA AT 5 L (B30 AE MR BR
ocal A, DAFLRR A [E A K B 72 h A, Ko
oM 95.0 gkg. ML [ 500.0 g/kg. HLAR MG 10.0
g/kg. HEF4E 32.4 g/kg. FLIKAT 69.0 g/kg. /IMKF
=80 ghkg. AHLIRE & =35 g/kg. W HH IR
FAG 11 JERE, Fh LR 2R BH AR REJECRE T $R 43t
VAR A B S0 R SRRk i, KL 1 BT A 450.0
g/kg. MURMISE 85.0 g/kg. HUK/&HE 317.0 g/kg.

AR R 2 60 H G I, e dRl iR 7 AR
BRIRE), IMAE =K, TR R IR
FFES FEHL (SLP-45, v K= Bl 58 B il ALK
ACERAIF 5 T ) Wl 1 LA oA 2 mum (34 3 R A e
[ HRLREE (9045) °C], HAAMK &M . 1R 7
YRR LB SR AR 1
12 LR &BNEAFEER

S R R BRI [ WL, LA
R FRYIME 4 5, Pk 300 BIRFE R 21.2+
0.1) g MEFEMARSEAT IR S0, oIk 4 4
AhPRAH, REACHIA 3ANEE GRAEM ER 1.0 m,
w 1.0m, KIRFLS550 L), AEEHEE ALK 25 B,
FRH K G K, EAR R N 10 L/min, 7K 4
J MRS ALBR SV EFT R B A RIK, KRS EL: K
1 26~30 °C, % f#4A =5.0 mg/L, pH 6.8~7.5, &
A E<0.1 mg/L, WHSAREE & & <0.1 mg/L, 7%
BN, CRAEmERE AR E, BR2K
(08:00. 16:00), H#Mi%h 2.0%~4.0%, I
T EE R A DL T B, A B i R R AR
— B, RERA AR FH A Wy U E AR IS SR8, 4
JAAK 1R, HoKENERRGEN =2 —. FF
B ST LR R S AT, L 56 d.

1.3 HEXE

FRIH ST AR, B 10 B K 1B 1R )
WRAeMPEA , FRIAELRLE KT, MIRDLk 24 h,
ICR AR RECRLE R, PSR E R, T
FBAAEE (SR). HEHR (WG). T HRE R (ADFI)
FiE R R B (FCR). S HBENLIR 3 B, M T4
R FUE IR Y AT . T R BEALE 6 R RIS
PR BRI A . R, TR (CF).
FHEEGT#8 R kA, FF37 BIES.C (3 000 t/min,
10 min) B 5K, fRAFT-80 °C vkAa &, HIT
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®1 IRDHARPMEFRKE RFEHR)

Tab. 1 Composition and nutrient levels of the experimental diets (air-dry basis) g/kg
JEE ingredients FM FSM MBM FSM+MBM
fa ) fish meal 350.0 200.0 200.0 200.0
KIEGH  fermented soybean meal 0 224.7 0 118.8
PIHE¥)  meat and bone meal 0 0 255.2 118.8
KEWRYEEA  soy protein concentrate 80.0 80.0 80.0 80.0
M soybean meal 80.0 80.0 80.0 80.0
TKEM  corn gluten meal 60.0 60.0 60.0 60.0
% wheat flour 189.5 102.3 843 98.6
A HEH  wheat gluten meal 40.0 40.0 40.0 40.0
WRYEEZEE  brewer's yeast 40.0 40.0 40.0 40.0
fajh fish oil 30.0 4.5 30.0 333
il soybean oil 30.0 30.0 30.0 30.0
KE W soybean phospholipid 30.0 30.0 30.0 30.0
il 1%  squid visceral meal 40.0 40.0 40.0 40.0
TR TIRES  mineral premix 25.0 25.0 25.0 25.0
4L ZTRER  vitamin premix 5.0 5.0 5.0 5.0
AL Y05 0.5 0.5 0.5 0.5
it total 1000.0 1000.0 1 000.0 1000.0

I  proximate composition

/K4y moisture 87.2 89.9 89.7 91.7
HMEHAM  crude protein 4324 428.7 4373 438.1
FMEM  crude lipid 117.7 123.7 110.5 116.5
HZ 4y crude ash 110.6 100.3 154.0 127.5

e L PRHEDRY T WL i kL A R, OB SR R 2 N AR 670 g/kg. K EIRATER 650 g/kg M 459 g/kg. THKY 136 gkg &
KEH 600 gk, AWK 769 g/ke. MURREE: 524 g/kg; 2. 5 VB HREDAEE T s A RHEHLER 63 mg. 47 3 mg. £¥89 mg. 4 11.45 mg. % 0.6
mg. fif0.24 mg. M 1.5 mg. £ 180 mg; 3. 4EA R TURELAR T SIA R 4EAE A 10 000 IU. 4E4EFED; 3000 IU. 4E4EKE, 501U 4i4E 5
K3 12.17 mg. 4E/E%B, 20 mg. 443 B, 20 mg. 4E/E#B; 100 mg. 4E/EHBs 22 mg. 4E4EEB, 0.15 mg. A5 0.6 mg. WL 8 mg. W
500 mg; 4. ﬁmfﬂhkjuuﬂﬁﬁ

Notes: 1. the ingredients were purchased from the Yuehai Feed Company (Zhejiang, China), and the crude protein contents of ingredients are fish meal
670 g/kg, soy protein concentrate 650 g/kg, soybean meal 459 g/kg, wheat flour 136 g/kg, corn gluten meal 600 g/kg, wheat gluten meal 769 g/kg,
brewer's yeast 524 g/kg; 2. mineral premix provided (per kg) Fe 63 mg, Cu 3 mg, Zn 89 mg, Mn 11.45 mg, Co 0.6 mg, Se 0.24 mg, I 1.5 mg, Mg 180
mg; 3. vitamin premix provided (per kg of diets) V, 10 000 IU, V3 3 000 IU, Vg, 50 U, Vs 12.17 mg, Vi; 20 mg, VB, 20 mg, Vg3 100 mg, Ve 22
mg, VB, 0.15 mg, biotin 0.6 mg, folic acid 8 mg, inositol 500 mg; 4. proximate composition was measured values

RRWLY A L J5 AR . KRR 0K FURBF R T (@) DU E (2)%100%;

£, BUBPIRER, B RFRE, BRI A Tl R 80 (FCR)=FE M2 /[ K ¥y it ()03

SR, HREREA L (VSO R (HSD); BURiH B ()]

A Bouin G EW T, FHFHIEREALY R NEWEEE (CF, g/em’ =R ()R K (em’);

FE IR 5 4 RO il . MR E)S P2 H R (ADFI, g=E i i (g)/[ KE

1~2 h, JHITWE 7 sl e, s s me BoSERRE )]

F—20 °C VKA HIRAFREI JIFALE (HST, %)= JE 5 8 (g)/HA Jit i (g)x
100%;

MR 5753
L4 WEHEFSTE WEFK H (VST, %)=P E B () Tt ()
A RIEE A ERSTBRNEEE  100%.

TR AR /NS W Rk R, ABMRFTRMITIEE.
IR (SR, %) =K RBE/WIEE<100%:; ARE ERE. ZSME AN AR R R T i

HE R (WG, %= REBE (- MH e KOS EMIERM 105 °C HTk; MBS
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I R R LI R s MR 7 2 2 4 0 SR
FHAEG - EERR B 5 R 25 52 0 0 2 2R FH 25
PoRAb . kL FEE T Y05 f R HUERE A
FE TR T & SO 2 (ICAP Q-MS Hi 8
A EE IR, Thermo iCAP Q, £ ).

T4 5 % W kR (ADDM) . K2 [ 5 00
THALR (ADCP). # HJsCR (PER). & AL
& (PRR) FASMIUTELR (LRR), THHE A

Ty i M 1L % (ADDM,  %)=[1-1" ¥} 42
T (Y%)ZEEL 1 (%)]%100%;

L A BRI LR (ADCP,  %)={1-[ ta %}
B2 (Yo)< SR (E ML & & (%) FEE 4L =
(%)< A RHH AR 1% 1 (%)]}x100%;

AR (PER)=[ K E (o)W &E (g))/
wEHEAE;

EH RV ZE (PRR, %)= K E (9K 4
BHE A () WHE (g PaefHEASE
(%)) [ $EMeiE (o)< T EPHLER 13 & (%)]%100%;

NE W IT AL (LRR, %)= K H (g)x K4
FLIE Wi 7 5 (%) R B (g)<w) &= i s D5 & &
(%) /[ R (2)< TR I 2 & (%)]%100%

fFAdE A IMTEREA (TP, AEH
(ALB). BR#EH (GLO)., S (AST). AN
W (ALT), # AL LR (SOD). ¥ i fiff
(LZM). 3 %84k & B (CAT) Fi 4t AL BE 11 (T-
AOC), fii L0 R AW AT B 7 AE 7= 1 A
I R S

1.5 BpiEBLRYH
i W 20 2 A Bouin X [H 2 W& [F 2 48 h )5,

NGO . R RE . aisa . Uk
(B JE 4 7 um)(Leica RM2235 YJ AL, ) F175
ARG (HE) Yo i, RGOS F WML E
TEBFEIFHARE (Nikon YS100 B 245, H
AN SR B R s B L SR DL S UL R
HEMK.

1.6 #HiELIE

BAE DL 2 {E AR 7 22 (meantSD) F/n, R
FH SPSS 24.0 7 A #4447 ANOVA HL[H F 5 2%
BT AN Tukey[RZ B RS, DL P<0.05 1025
EMEFI bR

2 4R

2.1 EKMEEMREAIERR

256 d A, BHRDBE AR R,
TR R 100%. 55X IR, 28R4l &
TR ELE S (P>0.05), 163 MukyEftdd,
FSM £l {34 R i I T FSM+MBM 4] (P<0.05),
FSM £ fit) 4 R} 22 B0t 95 6 BE 2H A MBM 4 8 2 T
B (P<0.05), AN, FSM ZH (14 A L A 1A 1 2
F AR (P<0.05). 4% ZH A5 B A H P 4 3 i 3%
A EER (P>0.05)(G% 2).

22 2HEREY

S Ak s . RN . MR FURLK 53
TR EES (P>0.05)( 3).

23 EFMRFAR
FSM 4935 1 BTG A Wi TR AR B0 IR

R2 AXBEM. AETHERERAYERENTROELE KM EMPAERNSIE
Tab.2 Effects of replacing fish meal with FSM, MBM and FSM+MBM on growth performance and

physical index of M. salmoides

WiH items FM FSM MBM FSM+MBM
YI¥FR/g 1BW 21.16+0.11 21.17£0.02 21.21£0.02 21.21£0.02
K Fii/g FBW 100.39+2.98" 97.93+£2.99° 101.32+1.64™ 102.45+2.82°
WER/% WG 374.40+12.86™ 362.54+14.62° 377.62+7.20" 382.96+12.77"
TR R FCR 0.95+0.01° 1.05+0.07° 0.97+0.01° 1.00£0.03%
H-F44a & /g ADFI 1.35+0.07 1.44+0.12 1.39+0.04 1.45+0.06
FRIGZ/% SR 100 100 100 100
JIE3% 5 /(g/em®)  CF 2.31%0.15 2.41+0.07 2.40+0.14 2.37+0.14
A LE/%  HST 3.41+0.83" 1.75£0.13 3.20£0.51° 2.95+0.34*
JEA /% VST 9.34+0.50° 8.26+0.71° 9.41+0.40° 9.23+0.55"

s FAT R B AR A R B3R s 22 7 35 (P<0.05), T IF

Notes: In the same row, values with different letter superscripts mean significant difference (P<0.05), the same below
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®3 ABOH. AERREREYEREMIAOELS
KBRS CEE)
Tab.3 Effects of replacing fish meal with FSM, MBM and
FSM+MBM on whole body composition of
M. salmoides (wet weight) g/kg

TWiH items FM FSM MBM  FSM+MBM

/K43 moisture 704.3£8.9 704.3£7.4 692.9+5.8 697.5£3.9
HIEE  crude protein  167.3+4.6 166.4+1.4 166.7+2.0 171.5£3.4
KRR crude lipid
K4 crude ash

64.2+4.1 61.6£3.9 66.4+£58  60.6+4.5

38.0£1.0 36.7£1.2 40.9+04  40.5+1.6

B E R (P<0.05), FHMEHFRIIHE, T
TSI AR SR AR T A R 34 T I8 3 25 5% (P>0.05)
(F 4.

24 IMFEEMHIEFR

S5XREA A, FSM 49 M8 4w 2 5 5.
FERGI, g S PERE T UG A AP E AL
it ARG R IR (P<0.05). MBM #l FSM+
MBM 4 1 _FiRFghn 5% A1 TE B3 25 5% (P>0.05).
AL, BN S E . FEAMEKEN &R
To i 25 (P>0.05)(F 5).

2.5 RIBHEAF

EXFRAIAH L, ARG R T8 B 1 W %
fik (P<0.05), H FSM AW EEE . NZREE L
Je g5 E R B 35 8N (P<0.05)(% 6). £ 4RI T
L) R LRI AR

3 TR

31 MAOESERMERE. ERYEFAME
B 5T BIFZ

Rahimnejad "7 Fl He 287 38, K50
a] UTE WP E 4665 (Lateolabrax maculatus) F1 K 1
ARl (Faks Al 350 g/kg) TR 32.1% i 30%
() £ k) FH i, X3 R A AR R R,
el A AL AR SESIER R BT, TR & Ch 600
F1 550 g/kg TR, IREORY AT LA 3 10 X fe
Kt Rl R 37.5% F1 45% (ks , AaxtH
AR MR R, B L ABEIERTA, fE 2R
WM, KRB GRIF R R 2 ok 9 L
153590 — 29K 30% il 40%., A SZH6 b 4 T SR
FIR BB EAL T 150 ghkg ks, FN AR LB

x4 ABEH. AFTHREREYEREHNAOBYERYFNREMEIELENZIT
Tab.4 Effects of replacing fish meal with FSM, MBM and FSM+MBM on retention and

apparent digestibility of nutrients of M. salmoides

WH items FM FSM MBM FSM+MBM
H A B A% PER 2.43+0.04" 2.22+40.15° 2.36+0.02" 2.29+0.06™
HABRVIZE/% PRR 51.0420.61 46.78+3.48 48.660.15 48.46+2.74
REWTUTAZ/% LRR 70.99+1.66™ 56.74+2.89° 73.34+6.08° 61.20+3.54"
FHFE#/%  ADDM 88.58+0.03 86.99+2.72 90.25+0.76 88.35+2.06
HEBUHLHE/% ADCP 93.59+0.01 93.3240.57 93.56+0.23 92.90+0.65

®5 ABOH. AEHRERESYERENIKOREMAEE HIERFE
Tab.5 Effects of replacing fish meal with FSM, MBM and FSM+MBM on biochemical indices in serum of M. salmoides

WiH items FM FSM MBM FSM+MBM
MEHNgL) TP 41.20+4.38 37.93+1.92 35.26+2.94 34.29+3.30
i ME/gl) ALB 13.74+1.16 14.36£0.51 12.57+0.68 13.52+1.32
HEHA/N(gL) GLO 27.46+3.22 23.57+2.37 22.70£2.27 20.78+1.97
BHEER/(UmL)  ALT 1.44+0.26™ 1.77+0.18 1.35+0.13 1.58+0.07"
B HHEE ME/(U/mL) AST 2.73+0.47° 3.3120.52° 2.43+0.41° 2.64+0.13°
BAEYEALES/(U/mL)  SOD 126.98+8.19" 105.31£9.01° 136.29+14.94° 133.03+11.06"
BPUEALREJ1/(U/mL)  T-AOC 29.11+1.48° 22.57+1.92° 28.53+4.90° 30.42+4.81°
T E AR/ (U/mL)  CAT 5.80+0.93" 5.00+0.89° 6.38+1.01° 6.82+0.43"
W HE/(ug/mL) LZM 4.15+0.20" 3.71£0.31° 4.20+0.41° 4.19£1.07°

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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F6 AKEDH. ABHMERERAMEREMNXORGRIFERFHNRNE

Tab.6  Effects of replacing fish meal with FSM, MBM and FSM+MBM on foregut morphology of M. salmoides um
WH items FM FSM MBM FSM+MBM
HERE  villi height 752.6+81.2° 835.5+59.5" 800.4+71.3" 796.3+67.9™
RERE  villi width 119.0+£13.8* 71.7+10.8° 90.0+11.1° 69.8+10.4°
WUZ/E¥  muscular thickness 102.3+14.0% 121.5+16.2° 113.2£15.3* 95.6+13.8°

ZEMK  villus circumferences 2169.7+£373.4° 2 874.1£274.1° 2391.0£291.3* 2309.0£253.8®

3] 4]
EhR %8BI, AEMREREYEREMTAORYAIHESHSMm (HE 26, 100x)
1.FM, 2.FSM, 3.MBM, 4.FSM+MBM;: MT. WUZEE, VH. ZE&E, VW. BE%E

Plate Foregut morphology of M. salmoides fed diets with FBM,
MBM and FBM+MBM (H.E staining, 100x)
1. FM, 2. FSM, 3. MBM and 4. FSM+MBM groups; MT. muscular thickness, VH. villi height, VW. villi width

42.9%, TE A E B2 B R 1 RS AR
FIRE R, 100 A I R 2EL A e 2 5 0 2 T s
DRI S 2% e 03  ACEL 8) 4 BRI 2 1 BT A 3 4
RFERES, BT R SN GLR F PR 3 H B
R ORWTUURER, TR TR B SR
T EEAER R B T R . 7R He AR X O R Y
WFFE R, DL T SR He ) AR P Y f A
WARE] T AU SR . X AT AER QAR
KJa, A T $ B A — BB 3 P X 70, e el
e T STRFUAT A (14 5 28 2 S TR AN - A9 BRI Je)
M ECT B SR BRI R SARE, 18
BACH L Ry 2R 0E T, A B B PR TR
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LT AW R, Al RES HAT o sh iy s e
BT E IR N1 LR 5 AR . RS R S A )
PEIUREZ) R 2 B P 25 DR 3 A R

BEAh, AT ORI RTIA B b 9 45 L (R A
WAL AN T 150 gkg By fLKY, 5 R B EMIAL |
WA B, WA RN T F 2, HHE
HARI T AR R AL, RBU T —E R
[FIRLNL .l EOLT , AT B — Y e sh ¥ &
HIEEAR, IREEABEEAR, 53RN0
FhFE, AT USR e B A ARy B LB, 5 ELRE
AR T el s 37 Sl W (9 3 SR SO SOR R AR
fltRE . Wang S BEFERM], WRUER SAEAM . &
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KM . SRR ok 20 0 525 s e
Bk, EMERERLET, BEaHYE
HHBEAE MR ER, W, EREEHIT5E
H, HEmAE SHWEN B4R EREPH .
TR AR A SR S E R, Ba
B RRCR BT 2 S Y A

AR R, RIS S S s
R £ JH R 240 B 5 Fn gl 200 48, BB Ll o] el
PR, A S AR AT R T I 2 22
FHOCHE bR, (H A I SR A 2 Y JAAR L 20 dd 35
ik, X7E Liang 5% Fl He %57 X F H AL &7 (L.
Japonicus) FK 1T B i (R AFF 58 vt tH B0 T 280 A B
%o MFHETEAR KA b e T WL A (RIS e
77 O L 2 v e LW FE bR 2 — o TEMEL 30
AR BERE AR RT RE 0K B IR 58 A 2 4
AR B NPT I, AR S5 PR M B
T PRI I AT GE 2 1 RS R A S A e
X AT RS & e SR ZH BRDRLR TR AY R 2 —

A B RLR B3 D T R E RN,
HHM BRI, TEARSLSh, LA
(ERV =X AWER DO Iy N B REES N0 o ) 5 N Sl - = N
FHRE 7 FORLIK 3 4 A 7= A= 5 e, 3 55 R % KPR
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Effects of replacing dietary fish meal with fermented soybean meal, meat and
bone meal and their mixture on growth, serum biochemical indices and
intestinal histology of largemouth bass (Micropterus salmoides)

BIAN Yuhao *’,  YANG Hang ", XU Xiaoying "**, LIN Xia "**,
CAO Kailin ', LI Xiaoqin ***, LENG Xiangjun ">

(1. National Demonstration Center for Experimental Fisheries Science Education, College of Fisheries and Life Science,

Shanghai Ocean University, Shanghai 201306, China;
2. Centre for Research on Environmental Ecology and Fish Nutrition (CREEFN) of the Ministry of Agriculture and Rural Affairs,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, College of Fisheries and Life Science,

Shanghai Ocean University, Shanghai 201306, China)

Abstract: This study was conducted to investigate the effects of replacing fish meal with two protein sources indi-
vidually or in combination on the growth performance, serum biochemical indices and intestinal histology of large-
mouth bass (Micropterus salmoides). Fermented soybean meal (FSM), meat and bone meal (MBM) and FSM +
MBM mixture (1 : 1) were used to replace 150 g/kg fish meal in the control diet containing 350 g/kg fish meal,
and form four isonitrogenous and isolipidic diets. Then, the four diets were fed to M. salmoides with initial body
weight of (21.2 + 0.1) g for 8 weeks. The results showed that, compared with the control group, the weight gain
(WQG) in the three fish meal-replaced groups were not significantly different, but the WG in FSM group was lower
than those in FSM+MBM group. Moreover, the feed conversion ratio of FSM group was significantly higher than
that of the control and MBM groups. There were no significant differences in the whole body composition (mois-
ture, crude protein, crude lipid and crude ash contents), dry matter digestibility, protein digestibility and protein
retention among all the groups, but the protein efficiency ratio and lipid retention were decreased when substitut-
ing dietary FSM for fish meal. In terms of serum biochemical indicators, FSM group displayed higher aspartate
aminotransferase activity as well as lower total antioxidant capacity, superoxide dismutase and lysozyme activity
than those of the control group. In foregut morphology, the intestinal villus width was reduced in all the fish meal-
replaced groups, but the villus height, muscle thickness and villus circumferences in FSM group were increased
compared to the control group. Overall, in a diet containing 350 g/kg fish meal, MBM and FSM+MBM mixture
could replace 150 g/kg fish meal without negative effects on the growth performance, nutrient utilization, antioxid-
ant capacity, non-specific immunity and intestinal health, and FSM+MBM mixture showed better effects than FSM
as substitutes for fish meal in the feed of M. salmoide.

Key words: Micropterus salmoides; fermented soybean meal; meat and bone meal; growth performance; nutrient

utilization; serum biochemical indices; intestinal histology
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