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MrAR AR . B 5% 3 IR K 2 0 vl 38 40
4 L] (Sparus aurata)'"'"", KZZHE(Psetta
maxima)'?', WL (Paralichthys olivaceus)", KR
Jo thi it (Pangasianodon hypophthalmus)!'", Hi#]F
fits (Clarias gariepinus)!"*'Fl i 88 K FH f.(Lepomis
macrochirus)!" V55 SRR G AR, (H KR IR
T K AR R AR e Y ok U] 2 S B R
ARMERR TR, AR EREARBEAAER
P A0 2 DR A B D DR R TS AE . WSRO y-
¥ R SN R A = It B G P K
R ER Sk 4 A R DR £ 8 K B AL
Z—o Soliman&§ "% 18 - 4 i B AE 08 i A8 £ OK
e 8 o3 T S5 R RV SRR, DR Ot A B R Ay -
S 2 Ak B NT B v R OK HE B R AU A B £ 2R )
LR ) K-

BUIE 85 62 SR J& T &9 H (Perciformes), #27F}
(Carangidae), #8%2J& (Trachinotus), J&—) 4
PRGOS, HA AR R e 0 R M
NI E AN R A DR P R R S
Z U I ONIE B 62 i fRDRL R 1 BT . R AR DT
AR FORS 2 R 5 oK O A a2 SR A R
FU L TORURI K S A AR R S ok B AR
AL B IR B8 62 ) R Aok B S RRAIR 2 24%. A S
B T A H] TR A Ry AR 0k X B E 8
SRR . AR TDREAR ] SR RN 3R A R W HE T
2, H B PR FOK B E R AR T K 2R
TR E F TR T, [ PRy -5 2 4 BE T Tk
A TR FURAE S R A ]

1 ME5IE
11 GRS R A0 SE B fA

T XS R K ER 3% OB AR AR R 2
(NRA)FEME . ok B gz <k, 7 Hupn vl
22y, BIE TR . EREAMN . SRER).
SERFRG TR RN R T B T VLA B R Ay
AR BB g/kg) LR 1. y-SF 248
PR OK 28 1M 78 B AR PR R A R |l (UM,
HEDSE L, IR OCo, B BT 5 R 10 KGy™

SR FH 23S BT QN F KRR U3
AKX B (Cy Pl 5 B 250 glkg.
FH K B (R)BRy- 5 2 4 AR B3 (IR) 43 0l ¢
AR AR RECHP A1 19 20%(R20EK TR20) . 40%(R405K
IR40)F160%(R60EIR60) ., H i, faEIR20F

F= 1 ARERER

Tab. 1 Proximate composition of
the feed ingredients g/kg
R THJ MER RN Ko
ingredient dry matter _ crude protein _lipid ash

ok 903 687 68 154
fish meal
X AHY 942 675 130 136
poultry by-product meal
ok 950 900 0 30
blood meal
ETAREEH 909 687 19 17
corn gluten meal
B EKE O 908 691 19 17
corn gluten meal, irradiated
SHH 892 449 5 57
soybean meal
SRR 882 492 10 70
rapeseed meal
T 859 161 10 10
wheat flour

e BURRRO2 R 2B (=2), HEA. HARIRR Y%
NNBEREAE M TSR, TH

Notes: crude protein, crude lipid and ash are expressed as they are in air
and given as means of two measurements (n=2), the same below

TR20101 H5 &5 2 4200 g/kg, Tl B RAOFITRA0 A
o150 gkg, TARIRGOFITR60A} 5 12 41100 g/kg.
S5 L ) ML R RURL IR D5 2 a2 4 i S 4700
85 g/kg. I U I AR DL-FE 4 R AL -8 0 R 14
E ) e} 2 2 T AN S R N = . S T )
B 7 FUE FR A R UL %2, 1A RLC . TR20. IR40F
TR60Z F R 4H Wl WL 33 .

A R JEOR R R IR Ak 40 B 0 . AR 4l L 7 FR
A RHERL, B A BRI TR, R
Je e TR FEHL R KR A 15 min, I SLP-458
R IRDRE R AL B LK ™ B 24 0 53 B 0l AL Ak
IXERFFE T, EH)E S E 423 mm, K5 mmiY 22
DUHERORL . RBHEEE N ARIT, R % B HE
RS T 7520 °C FARTER
1.2 Xif . MEMERIRE

TSR AE T AR I B RS T, R
BERE2IE BT ARG B —ZKiBKF W, HITEK
Jif iz 3] S 50 b 2535 7E M AR (3 mx3 mx2 m) N 5
N H . S26RT, Phik4s3B e . K/INHT I 52
Y fn, FiREA S 23 B £ 0 BE DL 57 214
SEEY AR (1 mx1 mx1.5 m)H ., WIS a1
YIFEI ) R | M i R R R C

ST TP HART NS 24 ho A WAS o B ALER
20 f, BURERRER S B AR o S0 AR DR AR
i E H(31.9+0.2) g (meantSD, n=21), &k}
W3NER, L2 MAE . iR 45 0 S R A
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Tab.2  Formulation and proximate composition of the test diets g/kg
J5¥l  ingredient C R20 R40 R60 IR20 IR40 IR60

i}y fish meal 250 200 150 100 200 150 100
FOKEAK  corn gluten meal 0 56 111 166 0 0 0
W EKE AR corn gluten meal, irradiated 0 0 0 0 56 111 166
XSPIF  poultry by-product meal 150 150 150 150 150 150 150
4 blood meal 30 30 30 30 30 30 30
TAHH soybean meal 261 261 261 261 261 261 261
SFFHI rapeseed meal 60 60 60 60 60 60 60
SALAETR  choline chloride 2 2 2 2 2 2 2
Tk wheat flour 140 140 140 140 140 140 140
i+ bentonite 35 19 10 1 19 10 1
CaHPO, 16 16 16 16 16 16 16
#ER  L-Lys 2 6 6 6 6 6 6
DL-EZ DL-Met 1 3 3 3 3 3 3
Yk ZAG YR BURY)  vitamin and mineral premix 15 15 15 15 15 15 15
fiylh fish oil 38 42 46 50 42 46 50
THIB  dry matter 879 886 880 883 887 890 885
HZEHA  crude protein 459 465 460 463 467 467 466
KRR lipid 74 81 83 74 77 81 85
K4y ash 121 102 87 74 102 89 74
fif  phosphorus 16 14 13 11 15 14 11

e 4R YR TR (RkgliRh): 4EAE KA, 8000 1U; 44 FED;, 20001U; 4E4ERE, 100 mg; 4E4EERK;, 7.5mg; 4E4EEKB,, 15

mg; 4EAEEB,, 15mg; 4EERKB(HSEY), 12.5mg; 4E4:%B,, 0.05mg; D-EME, 025mg; DIZEAS, 40 mg; MR, 5mg; MR, 50 mg;
#ERC, 140 mg; AUEE, 120 mg; BiMRIEEL, 40 mg; FKBIERE, 25 mg; VI/KBiRR%E, 10 mg; BiEREE, 100 mg; -L/KBREREE, 200 mg;
RS, 0.35mg; WUALHH, 0.05mg; THEEREN, 0.3 mg; ZLAFEEW, 5mg

Notes: vitamin and mineral premix (every kg diet): vitamin A, 8000 IU; vitamin D, 2000 IU; vitamin E, 100 mg; vitamin K3, 7.5 mg; vitamin B, 15 mg;
vitamin B,, 15 mg; vitamin Bg, 12.5 mg; vitamin B, 0.05 mg; D-biotin, 0.25 mg; D-calcium pantothenate, 40 mg; folic acid, 5 mg; niacinamide, 50 mg;
vitamin C, 140 mg; inositol, 120 mg; FeSO,4, 40 mg; CuSO,4-5H,0, 25 mg; MnSO,-4H,0, 10 mg; ZnSO,, 100 mg; MgSO,-7H,0, 200 mg; CoCO; 0.35 mg;
KI, 0.05 mg; Na,SeO; 0.3 mg; C;4H;yNO, 5 mg

B W 5 A0 B LA B3 2H £ (B3R ), 40 ol i 1.3 &E9

PR RS S A O D AR BORE Y AR 4 T LI RE St e L R IR . TR R
ﬁ?ﬂ?—zo OC‘FFH?%*E%JJ&S@{#‘(}JY/\O z/{g‘(‘%‘ﬁ%m(lzo oc)?\i‘:%’fzo mln)’a‘/}—‘lélﬁ , EIOS °C

BIFRIARRF LRSI o 43 RO08:00/I16:008L 00 Ty, R IHAOACT )y ikl & IRDRLIEURE . G Ht
RN, SO ] S SR S AR IEREBE g s g k4 . ORLER (1 GILEC L) . HLBR
AR BRI, BRI S (R . K AH(550 °CTF Kb BB & i
WIE K 4 23.6~27.2 °C, #hIEHN28.5~31.00 LK (HUAARR L), FEC. TR20. IR40FIIR60M) 4 3
ZUREHEIR24 h, BRSBTS L TP iR B Sykam-433 L R 40 B AL (Sykam A R 5
IERBERRE . WA FA PR A, 0 fTAR, SRR, EE).

I A R R A TFE B S R A AE-20 °C F FI SDS-PAGEH ¥k 73 Hr 4 IR K 2 1 43
THIT o SR A SR A AR ) BASFRMGEW . 3% Zheng % P09 7 R IE
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Tab. 3 Amino acid composition of the test diets %

LR Tkl diet

amino acid C IR20 IR40 IR60
REEHMR  Asp 4.04 3.76 3.82 3.71
JAEM  Thr 1.74 1.68 1.62 1.65
227K Ser 2.08 2.08 2.03 2.16
HER  Glu 6.51 6.44 6.93 6.94
%R  Pro 2.16 2.16 2.30 2.46
H&R Gly 2.57 2.43 2.28 2.36
W&  Ala 2.30 2.38 2.42 242
GiEmR  Val 2.12 2.00 2.03 2.10
HEM  Met 0.76 0.84 0.76 0.80
FEER e 1.66 1.64 1.63 1.69
SHEMR  Leu 3.37 3.54 3.84 4.15
HER  Tyr 0.96 0.97 0.96 1.10
KA Phe 1.92 1.90 2.04 2.08
HEM His 1.98 1.86 1.87 1.97
WM Lys 3.20 2.96 2.89 2.60
HaER  Arg 242 2.26 2.18 2.09

T BEREGEUTHITE
Notes: content of amino acids are expressed on a dry diet basis and given
as means (n=2)

KR R T B B BT, R AR IO A A ) R
LN, FIHEPS100H 3K (Tanon, [¥)iE1TH
VK (HL 60 V) o TR M5 ot e v 48 RS Vi B2 5%, 43 9
JEEHe BE R 10% 0 >R 175 1 i1 5 1 R-250%F SDSHE L
P Y

L4 BG4

SCH R AR (FI). WE(WG) . Rk R
(FCR). JEW#JE (CF). AFARTE £ (HSD). A AL
F(NRE) ., #fi#f AR (PRE) . &KW HE i i
(TNW) R 2 0 HE B (TPW)$% T 51 28 0315

FI (%/d)y=100x1/[( W+ W)/2xt]

WG (g)=W/NWy/Ny

FCR=I/(WWy+Wy)

CF (g/cm’)=100xW /L

HSI (%)=100x W,/ W,

NRE (%)=100%(W,xCN~WyxCNy+WxCNy)/
(IXCNy)

PRE (%)=100%(W,xCP~WyxCPy+WsxCPy)/

(IxCPy)

TNW (g N/kgfhi 77 =1000x(Ix CN;) x(1-NRE/
100)/ (Wt WaWe)

TPW (g P/kgtf 7 5 )=1000x(Ix CP;)x (1—PRE/
100)/(W W W)
Kb, D AEAS S N B AR T () Wl
W3 00 Ay S 56 T Gy R 235 RIS B A D R P £ 1 L
H(g); Wk A M NIE M i (g); Ch S
IR (d)s NN 52 56 T i A 45 o B B34 I 4 Y
MR () CNICN Y 3 R S50 TT B S 3R
I £ A B BT B (%) CNeh I RHRL AR 11 & &
(%); CPoFICP g3 i) by 52 35 FF ify 2 ORI £ A
T (%); CPoRIARHE & (%) W, LWy
A BURE A 1 T i () AR (om) FIHF BT 2 () o

R AU 2R J7 22 53 BT (Two-Way ANOVA)K;
0y - 55 4 4 R A 3R )R 0 8 B A K SF XFFL
WG, FCR, NRE, PRE. CF, HSI, fa{k4iig
K4y, MR . MAEN . KA FBE) . TNWAI
TPWHYSEIR . 5 2243 HT /R i 3 22 5% J5 K F Duncan
Z R — 20 K 56 S 06 1B (R20 . R40 .
R60., IR20. IR40FIR60)[H] ) 22 5 . R H
Dunnettf 56 b %8 % 18 4 (C) 5 4@ B R20 . R40,
R60. IR20. IR40FIIR60E]/EFI, WG, FCR.
NRE, PRE. CF, HSI., fafkdlioksr. HEH .
FLIE WG . K4y Fi#lE) . TNWHITPW I i i 22 5 .
HLP<0.050 22 5 W MK . Geit 43 A AL HISPSS
19.051 1 58 1L o

2 iR

21 FiEBE. £KMEANFRAYE

i B AR K B E M FI, WG, FCR,
NREFIPRE (ANOVA, P<0.05), fiy-5 £k % 18 40 34
X} RSB B E T (ANOVA, P>0.05, #4),
Toie A AL 1 OK 25 M 38 A y-5 2 R oK 2R
B AE Mtk B A, FI. WGHIFCRYYBE 2 k)
BEACKE 3 g L2 B AR A & %4, NRES PRERE A
3 B AR KT 1 i 2 8 s e BB R
R201y B WG K T4 2 17 B R601Y L (Duncan’s
test, P<0.05), FIFIFCRE T % & 1A #R40FIR60AY
ffi(Duncan’s test, P<0.05), MNRES5PREfLT /5
# (Duncan’s test, P<0.05), #%&1@H IR20/Y
WG £ 17 BHRA0FITR 607 111 TG i & 2 5 (Dun-
can’s test, P>0.05), FIFIFCRE T & 1K R40MY

http://www.scxuebao.cn
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Tab. 4 Feed intake, growth performance and feed utilization efficiency of T. ovatus fed the test diet

Tkt AR /g HH/g TR HN(%/d) (ELEE S RAERIR /% BEAERUER /%

diet FBW WG FI FCR NRE PRE
C 159+2° 127+2° 3.29+0.03° 1.39+0.02° 24.94+0.7 23.2+0.4%
R20 154+1% 122+1% 3.20+0.01% 1.38+0.01% 24.3+0.8° 23.5+0.4*
R40 149427 11617 2.94+0.02*" 1.28+0.01*" 26.9+0.9" 30.8+1.5%
R60 1384 1054 2.61+£0™ 1.19£0.01* 27.8+1.2° 39.3+1.2%
1R20 1490 1170 3.13+0.04* 1.340.02" 24.8+0.4" 26.3+0.9*
1R40 1452 113£2% 2.88+0.08"" 1.26+0.02* 26.0+0.4™ 33.1£0.5%
1IR60 1443 112434 2.95+0.02*" 1.35+0.01% 25.3+0.4™ 37.5+1.1%
FMRL 0.003 0.002 0 0 0.034 0
CGMT 0.697 0.842 0.088 0.059 0.158 0.196
ZZH. interaction 0.071 0.074 0 0 0.190 0.078

7 FMRL. U B UK COGMT. TR EOM AL B CR AL B Ay- S AR HR AL B . HUR ERRAN /NS 5 ) 3605 S P R[] 222 7 (.35 (P<0.05)
AR FIR S - BER R RS See et i) 22 57 835 (P<0.05), T IH)
Notes: FBW. final body weight; WG. weight gain; FI. feed intake; FCR. feed conversion rate; NRE. nitrogen retention efficiency; PRE. phosphorus
retention efficiency; FMRL. fish meal replacement level; CGMT. corn gluten meal treatment (untreated and y-ray irradiated). The data in the same

column with different superscripts are significant in difference (P<0.05). The small letters represent the comparison between the test diets, while the

capital letters represent the comparison between control diet and test diets; the same below

ffi(Duncan’s test, P<0.05), IMPREfL T J5#&
(Duncan’s test, P<0.05), 7EMFRIZEAKFET, H
A A B K B M oy - S 2 A R R OR B U AR
18y (IR20 5 R204H 1, IR405R404H ., IR605
R60AH LE)XF WG . NREMIPREJC {3 A 7] 11 5% il
(Duncan’s test, P>0.05),

B AEIR2004 1 FT, WGHINRES #1217
#LCRY £ C B 3 22 5% (Dunnett test, P>0.05), &
T RIR40, R60, IR40FITRG60MY f FIFHIWG & 3 fik
F B2 178 C Y £ (Dunnett test, P<0.05), {HPRE
% % T J5 & (Dunnett test, P<0.05). &%
R40. R60, TR40FITR60M) £ NRE 5 # £ 17 KL CHY
oA b G 8.3 22 5% (Dunnett test, P>0.05).

22 REHE. FFHEHSEAAER

8 AR KT Ty - 2 i Ah B G HS TR 44
AL OK Sy, M, KRR FUK 5y )TC B & 5%
i (ANOVA, P>0.05, £5). y-5F £k AL B i 2%
SLIH CF (ANOVA, P<0.05), [m] i £ iR (i & 52
At A R AR K S Ly - S 2 i Ak B 19 58 A % T
(ANOVA, P<0.05), JGit AR H F K& A B if
JEy- S 2R R EOK B R E S o AR, R
1) Wl 5 e 349 I £ 2 AR KT 38 g 2 1 Y
o FEHMFBAKET, Hy-SERmREREN
AR A0 A 50 FH A A P T K B 1R 1R A8 (TR 20

http://www.scxuebao.cn

5R204H L, TR405R404H L, TR60-5R60FH LL)n]
FECA R BE 5 T (Duncan’s test, P<0.05)
BB AR R20FNTR20/Y 1. CF . HSTA f {R 41
B B8 R CHY £ 22 8] T 1 7% 22 5 (Dunnett test,
P>0.05), #EAEIR40, R60, IR40FITRE0M
& 5 S T & 1R ChY £ (Dunnett test, P<0.05).

23 ERKIENR. BMEDHBE

TCie FHAR AL B E KR PRy b ey-5F 44 IR &
KA OB E N OB B A, TPWERE 0By 5 ALK
P T R (A ). 7E20%F140%H) i
WK, R AL B K 2R 108 sl y- S e 4
R OR R U R A (IR20 5 R20M He, TR4045
R4OAH L)X TNWFI TPW oA 7= At 3 A [f) 14 52 1)
(Duncan’s test, P>0.05); 7E60%MY £ 453 /K
T, BEWAIRCOM A TNWHTPW i T 5 & 1
B R60A) i (Duncan’s test, P<0.05). & 18k
R20FIIR201Y £ 5 % £ 1 B CHY L AH L TNWIE (2
% 725 (Duncan’s test, P>0.05), {HTPWIK T /5 &
(Duncan’s test, P<0.05),

24 BRMIEXEEEAMERRS TENEN

EoKEE R LLArF <40 ka8 H R
F. WEH. FERKEARNEARSY FES
A K T H I e 1) 25 5 (1K12).
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Tab.S Condition factor, hepatosomatic index and whole body composition of 7. ovatus fed the test diet

e JIELH 5 /(g/om) JFFAARLE/% Ko/ (g/kg) HMEA/gkeg)  HMAEWi(g/ke) Mo Nglkg) /(g/kg)

diets CF HSI moisture crude protein lipid ash phosphorus
VI initial 3.52+0.06 2.13+0.12 7812 148+1 59+4 35+1 5.9+0.2
c 3.98+0.17 1.63+0.07 668+4 174£2 1361 34£0 5.7+0.0*
R20 4.05+0.06 1.68+0.10™ 67710 170+4 131£6 33+0 5.3+0.1%
R40 4.20+0.12 1.65£0.13® 67112 17244 132+10 35+1 5.8+0.2%
R60 3.99+0.09 1.69+0.06™ 6909 16745 119+3 331 5.8+0.1%
IR20 3.91+0.11 1.47+0.05" 6801 1690 126+0 341 5.9+0.1%
IR40 3.92+0.11 1.86:0.12° 6816 167+1 1277 33+0 6.4+£0.2%
IR60 3.98+0.09 1.77£0.14* 685+7 1721 116+2 34£0 6.4+0.1%
FMRL 0.561 0.192 0.373 0.998 0.113 0.817 0
CGMT 0.039 0.975 0.685 0.857 0.380 0.506 0
ZH interaction  0.508 0.047 0.666 0.236 0.982 0.109 0.951

Ee MEA. KRN KO MBER R N SBIRE

Notes: CF. condition factor; HSI. hepatosomatic index. Crude protein, crude lipid, ash and phosphorus are expressed on a wet weight basis

[ e i
100 TNW
[@ Bce
2 m-% [
4l Bl
en
=
8360-
BE
= 40
R
& B
® 20 Ad Ac
1
=

W R I
TPW 1 100
Be i
o B | 50 %
= &
en
=
1 60 e
=E
140 &
R
Ad &
A 120 K
Aa . Ab E
0 L, -
' ' ' 0

C R20 R40

R60  TR20 TR40  IR60

1Akl feed

Bl 1 DRAZERES AN B R M HER
RN 5 5 2% 92 Y DR 1] 22 53 8 85 (P<0.05), R IR K5 52 5 B AR 15 926 B 1 2 5 825 (P<0.05)

Fig. 1 Nitrogen and phosphorus wastes of T. ovatus fed the test diet

The small letters represent the cornparison between the test diets, while the capital letters represent the comparison between control diet and test diets

3 iR
31 FEMERERBRKENGE

TP A ARDRH £k 5 AR K O (9 b o R T
R 2 TR 5% T AEAS 52 W) 52 36 £0 2 KPR RE IO AT 48 F
TR R X FE AR v e A 1 KT EG 9 (%) 1
P VR AT A 0 B AR R R 0 AR 4 T
AR T F7 . WangZe P45 H R A o i %t
HEL ARk T g R o R 25 SRS AR A, Y

TR RHE 7 Fp R AP ae g I AR A R B AR
b3 23 HERRDRL (R & i B A B4 . I,
Wang25 PR HIUS I £ B AC A IS AT ok
) 110 B AT AR F108 K P DA ) 08 R AR 2L
RN 1o BT BB ST S B ARR 8 B AR K P
55 BRI HE T 2 OGN PRI, el A X TR
T A2 I B P A fE0B B AROK O B Sl . A BIE ST
Hr, GRDREC AR 5 (250 g/ke) AR K T BT B
TRRHRC J7 b Y SO R, ER DL O OE B 62
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B2 RUEEEXREAMSERERZEHH
ERRK
RORMEEAREAH: RIABRIKEAH: M IFICEA
Fig.2 The electrophoretogram of corn gluten meal and
irradiated corn gluten meal

R. corn gluten meal; IR. irradiated corn gluten meal; M. Marker

b A TR, SRTIAME S S R M, AR
F 58 B A R C Y £ HL A 5 = WG ALK Y
FCR, WiFWIfRRICHL )y 8 &8, Bk, A5
6 45 S ] s it R R R OK B R B AR B B 62
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The potential to replace dietary fish meal with corn gluten meal for
golden pompano (Trachinotus ovatus)

ZHU Ming', WU Yubo', RENXing’, HUANGDi', JIANGDanli', WANG Yan”

(1. College of Animal Sciences, Zhejiang University, Hangzhou 310058, China,
2. Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract: An 8-week feeding trial was conducted to evaluate the potential of fish meal replacement with corn
gluten meal (CGM) in diets for golden pompano (7rachinotus ovatus). A 2x3 layout was used. A basal diet (C)
was formulated to contain 250 g/kg fish meal. In the test diets, 20, 40 and 60% of the fish meal in the basal diet
was respectively replaced by either CGM (R) or y-ray irradiated CGM (IR). The six test diets were abbreviated as
R20, R40, R60, IR20, IR40 and IR60 (CGM was used as a fish meal substitute in diets R20, R40 and R60, and -
ray irradiated CGM was used as a fish meal substitute in diets IR20, IR40 and IR60). All the diets were formulated
at equal protein and lipid levels. Initial body weight of fish was (31.940.2) g. The results showed that weight gain,
feed intake, feed conversion ratio (FCR), nitrogen retention efficiency (NRE), phosphorus retention efficiency
(PRE) and body content of phosphorus were significantly affected by fish meal replacement level, while body
phosphorus content was affected by the type of CGM used. Feed intake and weight gain decreased with increasing
fish meal replacement level, regardless of CGM or y-ray irradiated CGM as a fish meal substitute. At the same fish
meal replacement level, no significant differences were found in the feed intake, weight gain, FCR, NRE, PRE,
condition factor, hepatosomatic index and body composition (moisture, crude protein, crude lipid and ash) between
fish fed the diets with fish meal replaced by CGM and y-ray irradiated CGM. No significant differences were
found in feed intake, weight gain, FCR and NRE between fish fed diets C and R20, suggesting that dietary fish
meal level for 7. ovatus can be reduced to 200 g/kg when CGM was used as a fish meal substitute. This study
reveals that y-ray irradiation could not improve CGM as a fish meal substitute in 7. ovatus diet.
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