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=2 S G & O % BEFTT AKX

(1. H A K=K 22 B, AN K A 5 R SRR =, A AT B KR K AR A b S (5 e TREWT 7E

rhty, IR EE IR I E A TR SEEe =, I 430070; 2. WAL EEO0 s L & A BR A &), i 430299)

WE: NRVHINE IR R N F (Tachysurus fulvidraco) iV S5 315 & DR ECRH ATAT M, B 7t DL EE 2 6a e
PESE (825 ) NI B, I BMEAF /NI IRINE 02 5% 10%- 15%H120% (w/w) TRk (1) 77 58 S5,
ELEHIE 7T T Rt M S PR BT AL RE . R AR B AE Ak Fadr . S R B e, SRR, N
JVR 25 i S5 25 A v 0 e M P S5 £ BT T 5L BT P (P<0..05), /INZZ IR 25 TR N 4 10% I 1A 8 S8 AL 1 B Ak Tl
(SOD). 4L EBHCAT)FURPTEAAE J1(T-AOC) W& M, TH - BE & B(MDA) ik, 2 Wi i 2k 5 F2 BoR
IINEAE11.57%—14.0% Pt B ERE S0 . /N 22 2R I I ik B 10% ], X ifil 5 i ) Bl (GLU) & &8 A 5%
Wil (P>0.05), =% FE G & [ JH [ B2 (HDL-C) 7% & % % 51 (P<0.05) , /5% B 1 a H IR [ i 7 & L {E (LDL-
C/HDL-C) & F F#(P<0.05), FI T IfiLfig (0 BEAR Mo DRI, 98N /N 22 R 2 (R ARDRLHEAT P2 TR IR 5 7, /D
22 V0 2 2H it 3 3 4 v 4 e M S 91 P I R (P<0.05), 46555 S RTAF o 4% 2 45 ) 55 50k BB WO LM EL A
PRFHP>0.05); P25 B E B, ANEIEHRINAWS . WI10HIW 15I T % 52 215 T-0} HR 25, (P<0.05), W7 44, 2%t m

BT AR (P>0.05) . Z7 b, /NZEIR ZEREAE R S 3 S0 fr i o7 f PO DDA} JEORE, U3 1 VA Ay T e
1110%—15%, 1= & B3 B W0 A D RHT R 5%—10%, REA RSCE AT, 32 m e o fa 8 R A 2.

KR N, MEMESR M BHEJ); BUER; BUAEALYERE; AREAfRhE; HFiM
XEHS: 1000-3207(2024)02-0264-11

HESIES: S965.1 SCRRARIRED: A

K= TR GE A B AT 4 8 R i O B 11 I 92
FE A E B R AN, TV A B0 R S A
RTEAMRGI. VEREE RIFHSEM.
1 (Tachysurus fulvidraco)&—M /N ZR B[
fepr e, ERAE I E ARG P R Z A
HPABARIE . LSS 7R+ EE A B
FR AT Ao Ltk 2k 1 SR
wAEE28N A, AR TES . B EwEL S
IR, A B A20111921.7 77 i K5
20214E58.8 L Il o i i R B 9 2 T N T
FETCA I TRB L IR TR, SRR R
(YT it e Il 15 F1 2% 52 B 90 < B AL 15 (6 50
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B, B, BERNERSEZ M A E TR, B
BideiE . e mPrE b e R . A AR TH RS
frphp Y, RENEPEEARRE -, BX S
JEE Y 720224 /N 22 77 B 13844, 202 143
£:0.6%. HAHISHEE L], 1000 kg/NE L3RI kg
NEEHEN HokERaE . SRR R EEK,
TG g R G 2 b S (Wiedemann) R )
AR, N ZF TR msh W R Fa It RE . £E K7™
AR, 2 IE B 24 /N 22 R 2 B AR AR (Pe-
naeus japonicus) Vi1 5%—10% Ry I 52 2. 2 3¢
TR 5 2 7E BRI (Dicentrarchus labrax)" (]
BRI IS5 g/kg/IN22 TR 28 1] DA, 25 4 = DR R
2R, FBRARRRA . WA B 5038 & 8 (Cynolossus
semilaevis)"'". 278 £ Bt f(Epinephelus fuscogut-
tatusQ xEpinephelus lanceolatus3)" 2 K= 24 I
RIL/NZE IR AR DRk ORI AT A7 1%, (2 H A1 Bl
REZEPELY A B, fEAaISE R E A H X EH
P RESZ MR J7 1] FRIAE T 28020, AL T ) LT ] () 4 i
R EEE R H.

BT/NEMRFEFRFE HEFERMAEIT)
fe, AHIF 9T 7E 3 390 0% F A R R IS IS B D
FIEE, oy A HOO EME S fa R L b e RE L IR
BN PR S RS TR TR B
PERE B2, R 70 HAE N ME I 5% f raDRLERL ) T AT
PE, N STRL MR SR s SR F AR, 2P
P& v A ME B A S R T It RE AR A R ) B
TR FERIAI R AR -

1 RS

1.1 SEIgiAR

SZG LU N0 5% 10%-. 15%H120%(w/w) (]
INFE R ZE R SAN SR A, R AWO0. WS
W10, WI1SHIW20R) 555 SRR, WOt #R4H,
HARAFRA . AR T B S S FR 4 s an e 15T
TN NG BE T T AL N SR ROk R R PR A
Fl o ARk H b /N S Ol R R A TR A AR Ak
WRLEIE T A T4 CHH
1.2 TEMREEAFER

FEFE S EW AL AR L R R A IR AR =
At (T FL 292000 m*. KIRZI1.5—2.0 m) i
170 IEZUSZIG AT, 55256 M 78 M AT (S mxS mx2.8 m)
o WOZH AR 97 1 .

B IR, B IR G, &
BN WA, T R E 2 e,
b X 7E S PR R AL P I FE M SR
HHEEEFREETRLA, PP E s E 4R A A En]

EBN TP B TR, WS a8 43 1 N EX,
B B B A P e R E B PRl A
e RIS MNAA 1THE6HSH, /M E
FFE249d. SEEG Rk H A R A8 a1 5
WP SR A Rl — SR B Bt . SEIGTFURHT 1R X 5L
o Lk 240, BRIGARRE EH . B S8 &) B ANk
825)%2(79.8+1.4) g, BEHLAS N 1SANMIFE A (1.7 mx
1.7 mx2.8 m), FH3INFAT, BAFIT55R. KR
T17:20—18:40FK W & B M1 IR (7 5T == 1190.2%—

R 1 ARECH REFRKE (RTEAHL)

Tab. 1 Feed formulation and nutrient levels (air-dried basis)

J5UkHngredient (g/100 g) W0 W5 WI0 WI5 W20

i f} Fish meal 298 29.8 29.8 298 29.8
¥ A #4 Chicken powder 6.00 6.00 6.00 6.00 6.00
it #4175 Squid paste 150 1.50 1.50 1.50 1.50
KE W Soy lecithin 120 120 120 120 1.20
R — S 45 Ca(H,PO,), 1.50 1.50 1.50 1.50 1.50
SALAERRCholine Chloride 020 020 020 020 0.20
Tk Premix' 1.00 1.00 1.00 1.00 1.00
PLEAL ] Antioxidants 0.02 0.02 002 0.02 0.02
& J5 T #y High-gluten flour 28.0 2620 24.6 23.0 214
i Soybean oil 3.00 2.60 220 1.80 1.40
T fiSoybean meal 27.8 250 22.0 19.0 16.0
INEIRZEH Wheat germmeal 0 5.00 10.0 150 20.0
# 1 Total 100.0 100.0 100.0 100.0 100.0
iﬁﬁpﬁez (yuan/t) 6669 6644 6617 6591 6564
5 777K FNutritional level (%)

#1 % A Crude protein 42.80 42.61 41.73 42.17 44.12
FH AR Wi Crude fat 772 793 7.64 7.17 7.49
7K 4 Moisture 722 857 9.12 878 9.64

K4y Ash 936 929 932 9.13 9.50

Ve TR BURESR ATk R A IR AR . BT
SE TR RN : VAZ=100/51U; VD5 15—257J31U; VK3 2900 mg;
VE=9000 mg; VB,;=2250 mg; VB,=2250 mg; VB;=2700 mg;
VB,,=2.5 mg; Ml = 10800 mg; & =450 mg; D-7Z R4S =
7200 mg; D-AEHFE =22 mg; V IH=9000 mg; JLEE=5000 mg;
$£12000—30000 mg; £f3500—7000 mg; £k9000—18000 mg; £F
5000—10000 mg; 471200—2000 mg; f#120—40 mg; £520—40 mg;
A520—40 mg; * R RS 23 MR T 0 56 2R I R T 34 2
K AE), AR s %

Note: 'The premix used was from Guangzhou Chengyi Aqua-
tic Technology Co., LTD. Each kilogram of premix contains:
VA =1 million IU; VD3 150000—250000 IU; VK3=900 mg;
VE=9000 mg; VB, =2250 mg; VB,=2250 mg; VB;=2700 mg;
VB,,=2.5 mg; Niacinamide = 10800 mg; Folic Acid =450 mg;
D-Calcium Pantothenate =7200 mg; D-Biotin =22 mg; V¢ Ester
29000 mg; Inositol =5000 mg; Magnesium 12000—30000 mg;
Manganese 3500—7000 mg; Iron 9000—18000 mg; Zinc 5000—
10000 mg; Copper 1200—2000 mg; Iodine 20—40 mg; Cobalt
20—40 mg; Selenium Cobalt 20—40 mg; *The total cost of feed is
for reference only because the price of raw materials will change
according to market supply and international situation
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1.5%), FFAR 35 S48 1) 5% £ 1% Ol UL R /KR S 30 5%
IR AT AL B . S0 A [A] 7K I 21.0—26.9°C 6

PlEEEE M EA S M6 H27TH 2T H
27H, FRFARE B 4:30d. SL Rk EH R ik
Il 52 B B A S £ . 1E SR I6 T AA 1T 1 R 6 52
ey 24h, PR AR . SIS 825 2
(56.7+1.0) g, IXAHUAE 1) 2 I BHA N LIRS
B 5y %, AT BRI, BT DA FH I A% 1) M 12k 53
AR NG A R 5. BN SA A
15N, BEH3AAT, BATATSSEM. BR
(18:10—18:30) M 1A & # M 1IR (MR 5 2 19 1% —
2%), SEG B A 7K 4928.0—31.6C o

SEIG AR 4 =5 mg/L, & %&(<0.2 mg/L, W.AH
% ££<0.01 mg/L, SRR BN H AL A . BRIl
SEKTRAIFE T m S . 7RSI BAMR A 46, H 32 &
TR P4 555 ] 5 A6 Do) 8 A8 22 Aoy 33 JE 3408, AT
PR3 O R A 5
1.3 HmX&E

FBPEATRE B IR LI 45 R, (5 /24h, 105k
3/ P S50 £ 90 4 BB T E RGOS R (SR) . A
WA B AL R s £, RIREAH9 R . il sk AR KA A
Jo3 B, A5 2 A v S s I e N\ e 2
O, E4°C T BA3500 r/min S 02 10min, B FJ5 1ML
WA FRAC B E—20 COKFARAE, BT IR 48
PRl e o BWSE LS BEAT AR, BUHAE . 1 R R
i~ VERRS 2B AT S 25 SRR B UH BB BE(CF)
FFARLLHST) . BEREL(VST). B 2R IE S 7 2 $0(MFT)
A AR FEE(GSI) . HX0.3—0.5 P i 5 BURAZ T
Bouin s & H . [ € J5 THE, HE 5 4 B
(B) AR 44 B B9 1 (FW) o M R £ [#] & -1 5
For 7 [ ML B 2000 1) 5 A0 B 4 T AR RN 52
B AR-UN 2 (ED)o A B U AR R A7 T—40°C VKA,
FFHEEPUAABE T I

77 JE R B IR S A5 R, 45 2 24h, 10 B
A DX S 56 o R AR T S B R . B AR B
HUEC3 s gt fi, RIS . I M AR . 4axt
BT XA E B ) R ONE S HFER U
W 5E T71E— 5 ¥ B HEUTERE &A1 ) 4 50
A TBLE AR R 77 8 7R RN T80, B Rtk
H27.9—28.2°C, LRFFFUIRACIRAS o >R Bl i J5 356
PR AR VE S P2 250, 56 14T (R AR AR i R
RELI(LRH-A,) F&12 pg/kg; 5241 LRH-A,
16 pg/kg, AR (PG) 4.5 mg/kg, HFEKEHS mg/kg, A
98 JEAR T IR B R (HCG)500 TU/kg. Pi%T 1A b
12h. 7 12355 i 18] BT 2—3 W 25 34 390t v S
IRZS, F760%—70% 1R 50 AN AR BENUR]HEDN )5, Bl

ATDAONTTHF R . SR T35 Ar N TR Fr
HFEWE R A R R IRE A, 17 N TR
Ko SERIRAG Ja ¥ S2HG N BT 0 A A 3R AT T K
b, KILIE E£)0.2 m/s, AT K IE26—28°C . fF
RGO R B 2R i IR A2 R (FR) (L2 K
8hfg), BB HLEAE 3 Wk, BIRA D F200%0
9. TESZRE R E f5, HHIANTPAT, 11 FATH
200015245 00 . SZHRE IR CE T IR B2 K22 em,
=135 e AR [A) 154N B AR /N N 3EAT AL . /A |
TR FEKEEE M — BRI EIACIRE, IR RFF
1£28.5—28.8°C. fFTA ATt 5 G- 4 /M N
AL (HR) o

BN PN BE LI 220 B4 1, R bR &
JO E R AT A B (BL) o 58 &5 R AR A7 AR B
Bouin’s [ & ¥ 125 00 2 5 A A Bt &
O WA B B 3K (YD)

Ry W ) #0088 2] SRR, i S
Wi JE2E(MR)o 7 fU T HH YRR B TR IR A S
B, B =3I 3 & Gerh il P i A7 0s S B0 i R
(ER). FifiJ5 AHEME, /KRR BRI HIAAR, Gt i1
3dHE #(TSR).
1.4 EFRNERFGE

EbritE AR

FSIE (SR, %)=A7id R EUAT 45 R <100

I3 B (CF, g/em’)y=1A 5 B (g)/ 74K (cm)x 100

JHA% B (HST)=HJE =2 /44 53 5> 100

JE AR bL (W ST)=1. 75 72 B /AR T & < 100

it 5 i i 2 BU(MFL)=)% 2 JIE 5 15 28 /47 J5
#=x100

PR 2 (GSD=11: i 5/4 5 2 100

Y5 BHE 1(F, Bo)=(FF i BRI EL H /A i B <
PERREE

AEXHA A (W, Hl/g) =45 B4 A 5

ZHREZ(FR, %)=3Z K 50 4/ 4 G > 100

AL ZE(HR, %)=k H 15 B0/ 52 8 O £ & <
100

Wi T 25 (MR, Yo )= T Vi 505/ A H 1 250 i
100

H T ZR(ER, %)=Hi 18R/ 52 R U AR > 100

£ 3d 835 (TSR, %)=3d 1 173 B /i
b H T <100

JF R 470 S8 A Bt 1 R It 42 26 Ak 8 A K FH 7
R TR A AT & e . BRI e P 3R
T IR UGB AT o A 4 B R AR A A 1 A 2H 21
B3, HHARE) 3 R B 1 JRR B e I 3% B 1A IR B R
A 5 B BC AR V25
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1.5 BUEIE

45K FHSPSS 260811147 5. &R T7 22 3 Mt
(One-way ANOVA), F|FiDuncan’s % 5 08 e 41
] 22 1) i 2 M, P<<0.05Hf FRTEG T LES
BE . P EEES A EMEAREZE (mean+SD) R IR .

2 R

21 FEARPNERFNEFEEEEAFRERE
L4 BE RS2

TRPRHR /NS VR ZE IS 00T B 50 £ M 4 O £
PraE b It BE A B S 2 e, U 0 A A SC Bl v 1 AL
P W (MDA ) & 508 /N 22 0 28 V8 A B S v %
B A AP B AL B (SOD) & MEFl /N 32 iR 2 & 20 I 2
et N RS (A 1A), FEW 1045 3 iR &
(30.52+1.97) U/mg prot. W54H(23.47+2.65) U/mg
prot. W104H(30.52+1.97) U/mg prot. W1541(25.31=
2.36) U/mg protFTW2041(24.01+2.83) U/mg proti)
i3 T WO04H,(7.20+2.10) U/mg prot.

= 40 -
2 A = 0.1428x7+3.5522x+7.8966
® 35 b R09438
#H2 30 F '
gy '
gz 25 ¢ [
M2 |
g 20 |
N
DE 5} I
.2 |
B 10 |
R | 12.44%
o
g L 1 1 !‘/u ]
2 0
0 5 10 15 20
INZENR
Wheat germ content (%)
024 r ¢ »=-0.0002x+0.0056x+0.1315
2 omt R=0.8114
£
£ 020 |
o 2>
S5 018 a
e 0.16 :
] L
=5 014 |
& A
£ 012 |
= [ 0
3 14.0%
£ 010 | |
- |
0.08 : s s -
0 5 10 15 20
INZEWR RS

Wheat germ content (%)

ARG (CAT) & VBl /N 22 IR 28 5 & 38
BTG RS (E 1B), W04 B i,
(30.48+2.22) U/mg prot. W54H(23.05+2.71) U/mg
prot. W154H(26.32+3.62) U/mg protFIW204H(22.75+
2.32) U/mg prot¥) 2 2 5 T W02H(6.69+2.57) U/mg
prote WI152H %% & T-WSHAIW204 .

RPUEIREF1(T-AOC) V& 1 [FIFEBE /N2 R 2555
GRS THE G S (A 10), FEW 10415 i
71, N(0.19+£0.03) mmol/g. W5£H(0.16£0.02) mmol/g-
W154H(0.16+0.01) mmol/gFIW202H(0.16+0.01) mmol/
g B m T'W041(0.13+0.02) mmol/g, HiX341 2
[F] TG 32 35 M 72 7 (P>0.05)

VA R DU B /N 2 R 2 B g o 2 S PRI S
fa TR % (& 1D), W541(1.2120.53) nmol/mg
prot. W102H(1.04+0.43) nmol/mg protF1W152H(1.10+
0.38) nmol/mg prot & # ik T"W0%H(1.99+0.50) nmol/

mg prot.
B4R /N E R & 'SP LR I EdE L&
OB o 01520x243.7912047.1563
35 R=0.9772

30 F a
=11]
He b
HS 25 I
= !
&= 20 f |
R
~— 8 |
Jlaﬁg 15 |
j:) 172]
< 10 [ |
< d 12.46%
Cosy : e
0 Il Il Il Il Il Il
0 5 10 15 20
INEIREE R
Wheat germ content (%)
3 30r D y=0.0071x-0.1643x+1.9541
= R*=0.9799
E 25f
3
g 20 L
i gl
41 8
M 15F
]Eé ab
> L b
£ 1.0 b b
= |
<
5 05F I
S 11.57%
S I
S ol . |‘/. ,
0 5 10 15 20
INEIRZEE R

Wheat germ content (%)

BT /N 2 0k s e M P 556 £ JH DR SR AL R D TR 50
Fig. 1 Effects of wheat germ on liver antioxidative capacity of female broodstock in yellow catfish
Ky DP9 (bt 22380 8] — iih 2k AN R = BER R 22 53 S 3 (P<0.05); TR

Data are displayed as mean+standard deviation. Different letters in the same curve indicate significant difference (P<0.05). The same applies

below
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(1) 2 T B3 28 BoR, A FPURAATE PR AR L 2]
B AR X R /N2 IR 2F & e il . B A A
WAL TN 97 /N 22 R 2 B B 12.44%, ik A A AT
NN R ZE SR N 12.46%, MBTEALRE SRt RN
R 2E 5 B 9 14.0%, 115 Pra A vE R i T g
RN ERZESEN.57%NEARE 1), Kt
A1 /N IR 25 AT 11.57%—14.0%F BT F T4
A VITIBZS 9N
22 MERFHEFGHEMEAMPERE KE
FREIRZM

LRI G, /N 250 v 590 M o
IR A AR PRSI AR 2FR . 2R 4
PE(Glu) & =B /N S =2 I8, 7
WSHIL B K. EWI0H T NE/NME, W10
5WOA T B2 7(P>0.05). W15, W2041HEW10
0 i I v

7o 95 I R 1 H [ B2 (HDL-C) & B B /N 3 ik 2
TR Z 2T R RE S, WO SUE &/, 75

WI10ZHik e KAE . Bl 5 IF46 T F%, (HW15FIW204H
55 = T WO .

G55 J B 2R A JH [ 8% (LDL-C) & 2Bl /N IR 28
TRz EAAEEETRENBEBSE, HREHE
FZET W04, a2 8] T6 83 % 5 (P>0.05).
2% B T 2 1 R [ e = e 8 R G A 1 O ] i
&M EE(LDL-C/HDL-C) /N 22 R 25 & Edi &2
BE TR, HPWI04DA K, BEKTW0. W15
AIW20H o /N 22 W 25 75 0 S 56 25 Bk 4 1l 1 ilg
(AKP). HIM=MK(TG). SEH(TP). HEH(ALB)
A BB [E B (T-CHO) & 5 3 K 18 i 35 1 52 )
(P>0.05).

2.3 NERTFXTREE MM & RERR N

TPl HR N R (PR TN, RS R i o A A
PSR R (E 2), BESAEESRWE 2A
Fizn, WOZH BT R 5K (76.97+1.05)%, /N 2R U
T2 Rl s R R m T W04 (P<0.05), W54
(89.70+2.10)%. W102H(89.70+1.05)%. WI1541

F2 NERFEF GRS M RE RS L IEAREI R
Tab. 2 Effects of wheat germ on plasma physiological and biochemical indexes of female broodstock in yellow catfish
T #rIndex WO W54 W1041 W1541 W2041
MEATP (ug/mL) 0.78+0.06 0.70:0.03 0.74+0.08 0.75+0.03 0.810.03
12K 9 ALB (g/L) 16.7+4.26 15.62.99 17.9£1.37 14.7£2.27 15.6+2.72
H & FEGlu (mmol/L) 12.6+0.49° 24.2+1.02" 11.4+1.06° 14.5+0.97° 14.9+0.67°
HIM=ESETG (mmol/L) 2.7+0.30 2.8+0.18 2.5+0.05 2.9+0.37 2.5+0.05
5 % 1% 15 2 (A I [E B HDL-C (mmol/L) 0.9120.08° 2.59+0.47" 3.49+0.18° 1.72+0.11° 1.77+0.04°
%25 B i 25 I IE [ BELDL-C (mmol/L) 1.24£0.17° 1.93+0.12° 1.79+0.32° 1.60+0.09" 1.77+0.14"
16/ #% PE i & 9 IR [ i LDL-C/HDL-C 1.3840.32° 0.76+0.13" 0.52+0.12° 0.94+0.11° 1.00£0.09°
I [ B2 T-CHO (mmol/L) 3.19+0.21 3.17+0.30 3.17+0.44 2.72+0.04 3.11+0.18
TRl 14 B BRI AKP (U/dL) 63.0+1.91 59.7+6.68 54.4+5.58 56.8+1.33 55.9+6.30

T B AT AR v ZE R, AR SR S BRI . FATHUE EARA NS FREORE R B3 (P<0.05); N[

Note: Data are displayed as meantstandard deviation. Sampling number is 9 for each group. Different superscript letters in the same
row indicate significant differences (P<0.05). The same applies below
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Fig. 2 Effects of wheat germ on survival rate of female broodstock in yellow catfish during pre-spawning and post-spawning period
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Tab. 3 Effects of wheat germ on physical indexes of female broodstock in yellow catfish

4% Index W04 W54 W104 WS4 W2041
JIE AR B VST 20.3+4.67 25.0+1.77 22.3+4.10 22.8+2.17 21.5+2.98
A EEHST 1.58+0.64 1.74+0.41 1.67+0.20 1.78+0.44 1.77+0.41
PR CF (g/em’) 2.29+0.69 2.20+0.20 2.24+0.20 2.23+0.21 2.27+0.23
1 2 NG i £ B MFT 1.00+0.79" 3.34+1.83° 3.0122.36" 2.38+1.49" 2.70+1.67"

F4 NERFIRIE MRS RIS EEM AR

Tab. 4 Effects of wheat germ on spawning ability of female broodstock in yellow catfish during pre-spawning

FeFr Index W04 W54, W10 W54 W204H
PR R4 GSI 13.6+3.02 15.8+1.56 13.4+3.39 14.5+1.22 13.3+2.30
“a % B HH JIAF (ki) 7586+1872 1001241958 9007+3677 10189+1568 957142661
AT A B 08 IRF (Fi/g) 72.2+17.0 88.8+23.2 79.0+21.9 95.4+14.9 80.2+18.2
GPA2ED (mm) 1.48+0.11 1.47+0.13 1.47+0.08 1.48+0.07 1.49+0.06

x5 NERFIRFEMMNFE - ERIEEEEMENTM

Tab. 5 Effects of wheat germ on reproductive performance of female yellow catfish after post- spawning rebreeding

Fe#r Index W04l W54 W10 WI1541 W204
PEIRFE 4 GSI 13.2+3.14 12.7+2.57 12.4+3 .41 13.2+2.77 14.9+1.99
“a % B A JIAF (Ki) 6174+1986 71962699 6486+2451 7130+1905 7577+1883
AN A B2 58 IRF (Ri/g) 97.6+24.7 92.1+17.5 88.0+21.4 104.0421.1 104.0£17.5
YU4ZED (mm) 1.21+0.10 1.20+0.09 1.19+0.09 1.22+0.10 1.20+0.09
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Tab. 6 Effects of wheat germ on quality of eggs and larvae of female yellow catfish after post- spawning rebreeding

Fe#r Index W04l W54 w1041 WI1541 W2041
ZFEZEFR (%) 89.5+0.32" 88.0+3.27" 82.0+1.48" 79.3+3.77° 64.3+1.93°
FEALEEHR (%) 79.543.77 85.8+0.29 87.0+2.29 87.3+5.11 84.7+3.33
IR MR (%) 3.79+1.38" 2.72+0.34" 2.310.61° 2.87+0.60" 5.55+1.42°
Hi P ZEER (%) 39.0+8.08 42.6+7.09 43.4+4.35 44.0+5.83 36.4+5.36
WIFAF O 3 K T YL (mm) 1.82+0.10 1.82+0.11 1.80+0.12 1.80+0.11 1.81+0.11
WIFHT f K EBL (mm) 4.80£0.31° 4.79+0.54° 4.650.46" 4.79+0.33" 4.41£0.44°
fFE3d/FIEZETSR (%) 44.3+6.81 443+7.17 44.4+2 .95 44.7+5.45 38.5+5.93
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WHEAT GERM SUPPLEMENT ON REPRODUCTIVE PERFORMANCE OF
FEMALE BROODSTOCK IN YELLOW CATFISH

LI Ya-Ning', CHEN Min', LIU Yang', HAN Lei"”, HE Yan', FAN Qi-Xue"” and SHEN Zhi-Gang'

(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, Engineering Research Center of Green development for
Conventional Aquatic Biological Industry in the Yangtze River Economic Belt, Ministry of Education, Hubei Provincial Engineering
Laboratory for Pond Aquaculture, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China; 2. Hubei
Huangyouyuan Fishery Development Limited Company, Wuhan 430070, China)

Abstract: The sustainable development of the aquaculture industry for yellow catfish (Tachysurus fulvidraco) in China
has been hindered by a shortage of females and inadequate scientific feeding, as well as the shortage of raw aquatic feed
materials. Studies have shown that wheat germ, which containes plant functional nutrient with antioxidant, anticancer,
hypolipidemic, and gonad-development promoting effects, could be a potential feed material. This study evaluated the
effects of wheat germ on the survival rate, liver antioxidant capacity, plasma physiology and biochemistry, and repro-
ductive performance of 825 female broodstock of yellow catfish, and determined the feasibility of wheat germ as feed
material by feeding different wheat germ addition 0, 5%, 10%, 15% and 20% (w/w). The results showed that wheat
germ could significantly improve survival rate and liver antioxidant capacity of the female broodstock (P<0.05). Wheat
germ significantly improved the enzyme activity of the female broodstock (P<0.05). The activity of superoxide dis-
mutase (SOD), catalase (CAT), and total antioxidant capacity (T-AOC) enzyme was the highest in the 10% wheat germ
addition diet, with which the content of malondialdehyde (MDA) was the lowest. The polynomial curve equation
showed that the wheat germ addition of 11.57%—14.0% in the diet had the highest antioxidant activity. When the addi-
tion amount of wheat germ reached 10%, it did not significantly affect plasma glucose (GLU) (P>0.05). It caused a sig-
nificant increase in the content of high-density lipoprotein cholesterol (HDL-C) (P<0.05), and a significant decrease in
the ratio of low-density lipoprotein cholesterol to high-density lipoprotein cholesterol (LDL-C/HDL-C) (P<0.05). In
conclusion, wheat germ can be a beneficial feed material for female parents of yellow catfish, particularly during the
pre-spawning period with an addition amount of 10%—15% of diet quality and during the post-spawning period with
an addition amount of 5% —10%. The present study provides an important foundation for further broodstock feed de-
velopment and cultivation.

Key words: Wheat germ; Female broodstock; Fecundity; Survival rate; Oxidation resistance; Physiological and
biochemical indexes; Tachysurus fulvidraco
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