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Hhrb R AE S E 0h 14% F110% 247, 208Kk
WOk R R e e MR R e A 1 14 51 60 mg/
kg " F1 30 mg/kg' s R R A A IEEAR
T T 0 A A %) Ry, i TR A L
BE R IS B ARy B AR L B 4y il A 33.33% FiI
50.00% " BFFY B, v A o B A A 1)
FET ORI KT W& W& F & AR ARDREAR
A BTG 8 R 4, ELRBAR i R R . 12
AR 1k A O T AR Gl B R M I e R ARDRH A 5T 32
BRTEE N LR &AM T TR —E R RN
I, K A DL AR S A1 8 F5 8 S A 5 VR A
A REGRDRH R IE | 3R AN R T rh AR gl s
A TR A O 2 T

T, AR AE e AT B e A B ST
O e o JBE %) 1 O SR T SO A FH B R e
FEAE % A th 5 F7 FE A% 44T B0 oA AR A I A 1Y
AR G Y A, 2R G ST M I R AR
XoJ v A 8 B A 5 B M R L AR B PR
b A g2 M BRI A A AL S ), LU A o AR 48

I W I FH R R R T % A0 07 2 (R Rl 24
PSS

1 MRS IE

1.1 SEWRIHS5HEK

ARSI AR AR R AR PR
1 AR i R TRV R 2 S 00 = B A
VI ) L TR IR P A2 A B B 2 Tl 2 A L 35 T
AT

SR ERA SRR AR AR R IR TR R SRR
S BT VIR, R WG il A G &2
TR TR, R FH 1 BE F T A 21 BRBE AT 1 Ry KSR IR
TR IR AR e BT o 5 e IR DR Y 32
BUE SRS BC BME RE H EIEAR R
HARDBHAC 7 B LB TR AR 1. SEe iRkt i
PN R Na ety S = v S /A bk IS BTN e 3 A A
Bl BRI 4510 3.0 i1 4.5 mm, 55 °C T
A% T 20 °CIRAEA T .

®1 ZREAREARENEFRHS

Tab.1 Formulations of experimental diets and their proximate composition %
JEEE MR R MR R JsE e L FRE T R
Ingredient Female diet Male diet Ingredient Female diet Male diet
T H1 Soybean meal 11.00 10.00 LA Vitamin premix 0.60 0.60
1 Fermented soybean meal 12.00 11.00 SALJEBE Choline chloride (60%) 0.30 0.30
M1 Rapeseed meal 7.00 7.00 L-FE %k L-Methionine (50%) 0.22 0.20
1624 Peanut meal 5.00 5.00 H/EZ E Vitamin E 0.08 0
{18} Fish meal 20.00 28.00 JEFETREM Sodium humate (60%) 0.50 0.50
5k T 2T ER R
Zigfrﬁ%tfn concentrate 0 2.00 Eii;ffﬁif pluvialis powder 0-20 0-10
XK Chicken meal 4.00 4.00 071 Fish oil 3.50 0
P BT RY Antarctic krill meal 2.00 2.00 T2 Soybean oil 3.50 1.00
LR Yeast extract 2.00 2.00 KW HE T Soy lecithin 3.00 1.00
M55 T J8 I BR AR OBy 0 250 W IR
Spray dried hemoglobin powder Proximate composition
TS Starch 15.60 15.80 K53 Moisture 10.29 10.48
AWk Wheat gluten 2.50 0 L A Crude protein 39.26 44.71
KM Rice bran 5.00 5.00 ST Total Tipid 15.16 10.21
)RR K Mineral premix 2.00 2.00 K5y Ash 9.39 10.19

LR AR AR (mg/kg Bl RE) - — K BRRR T2k 200 TLKBRARH] 965 — KRR EE 360; — /K BLERSE 1205 — /K BRBREE 240; iR — A4
4 200; B %05 5005 ULHER 5.4; 77K G4 2.1; WARAREH 35 R — %045 15 000;2. A= Z TR B (me/kg TRUEL)  4EAE 2K A 125, 484
D, 30; 4 F E 10505 48/ EFE K, 35.4; 475K B, 100; 44 % B, 150; 4871 B, 1505 45/EF B, 0.2; 443 C 1 0505/ LW % 4;D-1Z 1R

45 2505 % 25 ; MHEEIE 300,

Notes: 1. Mineral mixture (mg/kg diet) : FeSO,-H,0 200; CuSO,-5H,0 96; ZnSO,-H,0 360; MnSO,-H,0 120; MgSO,-H,0 240; KH,PO,
4 200; NaH,PO, 500; KI 5.4; CoCl,+6H,0 2.1; Na,SeO, 3; Ca(H2P0O4)2 15 000; 2. Vitamin mixture (mg/kg diet) : retinol acetate 125;
cholecalciferol 30; alpha—tocopherol 1 050; menadione 35.4; thiamine 100; riboflavin 150; Vitamin B 150; vitamin B, 0.2; ascorbic acid
1 050; biotin 45 D—calcium pantothenate 2505 folic acid 25 ; nicotinamide 300.
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1.2 ZWigt5FEEE

S B I b vV VR AR S W b, Pk ik
RO P it 4 | 3% T ARy %) O I i A 2 P T R
SEH . MfE R ) A 7 X 44 5T A 4 ) R (85.51+
0.54)F1(108.46+0.45) g, FRIHIIHAE 4D Hb 1
T (K x B8 x55=15.5 mx8.0 mx1.2 m) F ¥EfT, B4~
L B 4D A — 2 (i ARl 26 m?) HLAH
HPRST A . SR B Lk 45 I ] e ey A R A ki
M ECEAYIE W N AR SR B2t i
FRMR (KB 20 em) , [ 90 40 feff FH e B4 25 1)
FIEHA LT 30 cm,

SR ] 22 ket H ol 4 4, R MENR
YH AR L A R GEoh FR 4 ML E
REREGIE A FM 2H) , B IR 2H £ R e 4 FH & AR
BHGC S MF 240) FAEE L HE IER e MM 4H)
B EE 4RI, AT 16 MM FL 20224F
7 F )R FH R FOB A 52K e b #E A T B, PR
Ji 1 W RS AR A AR I 2R 3 (Elodea nuitallii) g
P (Hydrilla verticillata) S UT/K AEPIAE b B8 1) B
W B, K [E E L B D i A 0 3 F R
(Alternanthera philoxeroides , RFRAKAEE ), KA A
VI 558 40%~60%. 8 H M A SC e | B>
D] BT 4l S e i TR B AR ik 40 U 285 — S
PR e E T AR S5, SRS 3 80 d.

S A 1) B H 18200 45 MR S 56 1), 7 4R 4
ML b 8 o 1 1Y) 2%~4% , KR A T R A Y I A
KAF LB L R e i . IS BR it 2 n Kk 2k
FEY , B 1k FLPRCK 3 7K A St 420 i gy i ) ek 42
WEE DR FL 0 e M A 1 AR, 1 ] B [ T SR T F
J H AL X 2 TR I A T 1 4 SR E 190K
RS IR L A2 A, B H I 7K A4 pH R i 4
FR 8 K B HE A 38 Y K B AR FE BT K o KB A -
pH 7.0 ~9.0; I# %> 4 mg/L; Z &< 0.5 mg/L; W.fily
fR£h< 0.15 mg/L.
1.3 HmRE&E

TE S50 40 d IR, 45 1 BERARDEL 1 d, TR IR SR 4R
fifii) o BRI BENLRAE 8 N TR N T A
FOKG G RO E CRE 5 2=0.01 g) , #f3
BE T F BT 4R i L 4 FE R (Weight gain rate,
WGR) Fl ¥§ % 2 K % (Specific growth rate,
SGR) ; 2R J& FH 1.0 mL JCT& 11 4 % 2R =20 Je ik
PRI S, 23 A 24 2 mL JE B B0 A
W, T -40 °CORAF T ) 22 itk B2 3 32 4 AR
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T E AL TN S BEHR A 2 BT 5 8 Sk i S R AR 43
TE B A BB B A IR , T ER AR, Tt
B 40 K Y ME IR 48 %X (Gonadosomatic index,
GSI) FIl T ik i3 45 %% (Hepatosomatic index, HSI),
B TR A B 48T -40 °CI-AF, H T lagidt
PR AR T -

Rycr = (W, = W_)IW_x100% (1)
Ry = (InW~InW,_,)/Dx100% (2)
I = W/Wx100% (3)
L = W,/WXx100% (4)

P Ry WHE T A, % 5 Ry WAFEE K, %;
Losy HPERRTEEL, % 5 Lo R IR IR FE L, % 5 W, AN
W, 3 5k e F =1 H IR AL, g5 DR SR A
14 (B s RS, 5 W, 0 W7, 3 ) SRy SR R e R e A
Fif, g WK i, g0

TESZHG 80 d P ZE AL (6 1 do HETitk
JE P TR FRE I 45 SE I A R B
i e 7 57 45 1K BT & . WGR., SGR., L T
(Survival rate, SR) \F7 ;=i (Yield, g/m?®) X4k}
Z 1 (Feed conversion rate, FCR) . £E3Z562H FfiAL
RAF Q FUEE | B TR AR AT LA S5
114 GSI.HSI. ! A% (Meat yield, MY )l f] £
FHZ&(Total edible yield, TEY ). $HPBAR LA
WLAARE S PRAE T-20 °CHS LT H AAE LI AE .

Ry = Wi/(Wf7 Wo> (5)
Yy = W,/WXx100% (6)
YTEY = [(‘.SI+IHSI+ YMY (7 )

T Ry W IEER B Y,y A R, %5 Yy 1 A
AR, % W, o 45 SR 2 B T AR R, g5 W,
Shy A 2 S U T g5 W, SR S BT A B
L g W NIRRT, .
1.4 HEIBIEFRNZE

FRUEL 0.2 g 2247 IR BR IR AE N 1T mL Fii¥e
i AR FRER K, SR OB A1 K 48 IKA 210 30 s
<7 EPAE 4 °C 12 000 r/min £5 74 F 8.0 20 min, Jf:
Brp 2 W W CES O e B0 TS WO TR St
AL g FE SR AR bR AT I ik A
A TE R T RS IKA 23 284138 30 s, T
4 °C .12 000 r/min %4 T #.0> 20 min, B35 W)
Ao HERARI 0.1 g T IR AR ¥k T FF &, 4% 1R
FOLCH 45" () Jr i 42 BUEIg , P A5 B i FH H e
FEAE 2 mL, 1T H Il =g (TG) A1 g 0 [ f
(TC) ¥ = B E
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3 o I & A (He) & & M 4
NICKERSON %5714 J5 160 5, 0% 3 g 25 F1 I
[if it (LDL-C ) M1 fey %5 B Jig & 11 I [ B (HLD-C)
SR IR M B8 A P B AR A B w1 e A 7= 119 38
BE , BYTEALEE 1 (T-AOC) & e H ki 4
LY (GSH-Px) 8 A AP L i (T-SOD) .
T (MDA) BT A AL A8 A , B i R 1 (AKP)
PR M W R Wl (ACP) (4 HEHG 24 g (GOT) (AF TN &%
Z I (GPT ) 55 4 58 AH S il A1 B A (1 i (Trypsin) |
JIg 5 i (Lipase) . il 25 44 2L 2 (TAA) Fl R 2 A
(BUN) 45 2E 3R 3 6 A 241 R F B e 8 1l A 43
B HEAT I
1.5 A£LARSH

2 AOAC bR HE T vk , S8 ek v K 43
Fr R A 105 CCBET VR |, iBE 418U (17K 43
iR VR R TR A I A 5 S 9 el ARl 88 20 21
PR 15 R P LI BRI A 5 KA % it
K H 550 °CHIBe M E . Z% FOLCH % 1 J
T2 B B AR R S 20 4 ) R I L
1.6 EIEDH

K SPSS 27.0 # A %F 52 56 Bl i A7 et o
BT, BT 08 359 LAV BB 67 1 1% (Mean+SE ) 26
7~ o K Levene's X} Br A3 B4 dE 47 07 22 551

K6, AT K S PRI 43 H B A 7 s 1 5%
o AR AL B SR FHAUR 2R 7 2290 T (Two-way
ANOVA) i 35 P 591 55 1) e} Xt 2% 33 45 b 18] 52 BAF
FH 25 32 R 2 SO AR e, R 3R Ty 22
53 17 (One-way ANOVA ) £ 55 4% 12 56 41 [\] 119 2%
Sto A HTELP<0.05 25 B 3% .

2 %

2.1 UEERAEEANNTREER HEFRR
FENIE

M2 R, e R AYERE MRS |, 25
T LT R A2 N AR R (P>0.05) o WU &R
05 22 50K 2 B, SR el o S 6 e A K
FRFHACRTC B 2 22 HAE (P>0.05) 5 A & IR R}
SN AR K AERE R FRFEACR (P>0.05) , (FUME
R T i 80 d 3 B R ARy A KR 7 i S TR
R E 2257 (P<0.05) . HANZE T Z0 %k
B EPESIAR R 1 B0 R , MM 2H 80 d 34 5% K 4F
SEAE K HE T MF 40, FF 40 80 d 34 i % [ i AE
KEET M4, (A2 2R 535 (P>0.05) s 7E 4%
MR [ FhARDRME OO T, e T 20 K T 1t .80 d 3 1 K
FIVRE R A K 30 4 ) 25 1 T M 7 4. (P<0.05) , T
W R i R R R N 1 (P>0.05) .

R2 MEBETREER LS EETREER FERFEIROZNMN

Tab. 2 Effects of gender—specific fattening diets on growth, survival, and culture effect of pre—adult E. sinensis

It 1 KU ZRT7 225387
i H Male Female Two-way ANOVA
ltems HEREL IR B IR MEREL TR MEEELADRE MR Gk R
Male diet Female diet Male diet Female diet  Sex Diet  SexxDiet

WA T IBW/g 108.39+0.27 107.71£0.22 84.82+0.37 84.1920.71 - - -
55 40 KK BW, /g 191.22+4.39"  188.51+7.97"  148.25:6.37" 144.14+593" <0.001 0.592 0912
1~40 KHEHF WGR /% 76.42+4.07 74.98+7.24 74.83+7.64 71.18+6.75  0.685 0.701 0.868
1~40 RAFE LK SGR/(%/d) 1.4120.06 1.38+0.10 1.3820.11 1.33£0.10  0.651 0.670  0.901
55 80 R FTT i BW /g 226.43+2.85"  219.91£2.06°  160.37+4.43" 164.68+1.60" <0.001 0.716  0.090
1~80 KH{ % WGR /% 107.61+1.58"  104.17«1.85" 89.16+6.14°  95.65£1.76™  0.001 0.648 0.152
1~80 KAFE LK SCR/(%/d) 0.91+0.01° 0.89+0.01"" 0.79+0.04° 0.84x0.01"  0.002 0.649  0.166
JEE R SR/% 62.50+3.95 61.88+2.58 60.00+13.81  66.25+9.87  0.913 0743 0.689
AN 7= Yield/(g/m?) 182.73+12.29  175.718.39 125.23+29.86  139.27+20.15  0.027 0.855  0.586
Tkl Z 5 FCR 2.64+0.09 2.77+0.09 3.13+0.29 2.99+0.02  0.038 0.991 0.412

0 FATEAR AR/ NG PR R OR 22 5 0 3 (P<0.05) .

Notes: Values with different letters within the same row are significantly different (P<0.05).

22 T AERAR RIS R RN
A
W3 3 R, L% 80 d HSI A S A] £ i %

A2 BI AR EL B (P>0.05) o WU Z 7 22
O3 AT R B, A S DR X S 0 B P i R ] R
RIC A AR (P>0.05) 5 A & LA Ak 52 i JH:
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PR 48 O AT £ 2 (P>0.05) , {H ME 4 B 11 40 d
JFF IR % 48 5 RN P R 36 %5 . 80 d M IR FE HK . i AR
EAE i 22 57 (P<0.05) . BADNZE 7 22401 R,
FEPEBIAE R RIS LR, FF 41 80 d PERRAS 50D 2

T FM 41 (P<0.05) ; 7EBME[R] A i RL 95 00 T,
TEPR2H 40 d #0180 d PR R 48 £5 34 Wb 2 = T Mg 7
20 (P<0.05) , HERE P2 1 PR 3830 I 2 v T A 7
ZH(P<0.05)

R3 M EBRT AR R EHEETRAERA T2 RN

Fig. 3 Effects of gender—specific fattening diets on fattening performance of pre—adult E. sinensis

I A KUK R T7 253
WiH Male Female Two—way ANOVA
Ttems MEBELG R MEREGHDR MEEECHDE MEEE L HDE FE5 Tk PESI) x
Male diet Female diet Male diet Female diet Sex Diet SexxDiet
HFaA0K
FFIBEARIE R HST/%  7.63+0.62" 7.97+0.34 9.00+0.55"  10.46+0.50" 0.001 0.090 0.282
PERRHEEL GSU% 1.31+0.08" 1.16+0.07" 2.72+0.45" 2.82+0.15" <0.001 0.928 0.607
ERPN
JFRRARIE R HSU%  6.69+0.23 6.58+0.25 5.99+0.40 6.67+0.24 0.394 0.205 0.244
PEIRFEE GSU/% 3.51+0.29° 3.66+0.23°  10.07+0.59" 11.16+0.22" <0.001 0.090 0.190
PR MY/% 32.18+0.55"  32.25+0.81°  27.57#0.99"  25.79+0.58" <0.001 0.259 0.225
MR TEY/%  42.4620.52 4241069  43.63+0.55 44.03+0.54 0.072 0.692 0.755

I : R B ARG PR R 225 .35 (P<0.05) o

Notes: Values with different letters within the same row are significantly different (P<0.05).

23 WEEABTRANMBRETRALENE
Fr 40 AL B B i

W 4 JE7R 7 A A SR B SR, 58
U R IR R K 0 KL 11 DL S IL IR 48 3 H8 b ok 22
PE B F0 R 52 0 (P>0.05) o XK 2 7 22 70 B
TR IR ) TR o S 4 J A B D B
F A8 HAEF (P<0.05) , %F BT IBEAR /K 23 K 43 B
PR A T FE bR G B35 58 BAE A (P>0.05) , HoAR & 81
Aok 5 Wi G A% 30 T 2H 278 SR 2H L (P>0.05) L, [H
W e A IR SR K 53 B P R A T A B A
FE 5 22 53 (P<0.05) . PRI R T 2250 TR M ¢
PRSI E B0 T , FF 4L IR Bs I 2 & = T
FM 41 (P<0.05) ; 7EFE WRAH R IR A 00, $E 0
IV 0 DR O 0 T i i 7 8 v T I (P<
0.05) , Tl P 28 JHF IR B i 53 P R 7K 53 B IR 4 i
5 T MERE P 2 (P<0.05) , 85 5 21 47 i KL 4 1
J e W ik 2 e T AR P2 (P<0.05) o
24 WEEETABTRAMNMRERENENRE
ER k- A

W3 5 iR eI AR BT S AL S e Fa b
SIS RSBTAALRE ) R ALY AR TS
TS % il it 1 2 A 2 1 ) R ) Ak 1 5 i) (P>
0.05) o WP 25 25 50 ATT A B, A 3] A ) Al Xl 52 56
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O T 9 R 5 T ST R G 28 45 B TG i 3 58 LA
F(P>0.05) 5 fa kX A o T iast 454k P g% o
SR 58 3 (P<0.05) 5 Mk 88 1% 14 0% 2 g 7 1t A7
TER #2257 (P<0.05) , HLAER T 2Z0HRW 1
PE SRR ] 15 00T MM 2H 28 o T kot 48 Ak 4 it
B W F T MF 41(P<0.05) 3 76 5% WL AR ] 18] 4}
(IR LT I 1 0 2 i P TR g 5 e 1 o M
P, (022 AR 8 25 (P>0.05) .

W% 6 BT /R, 76 I ik B BE 48 Ak 0 58 48 b
S0 IR AR A B R R A
it DN R O T R A A2 M RV RDR Y 5
M) (P>0.05) o B 2R 7 22 53 Hr A 80, M) Ao e
XoF S 6 M8 i 9 2 B R I Al i o S LA
FH(P<0.05) 5 Fil Aol o JH 1 Pl P 55 i 52 i i 3%
(P<0.05) ; W . i 8 A S B B4k B T 01 6 1R
il TR W R il A A W 3K 25 5 (P<0.05) . HL
& 20 W & W, e v A A A 15 50 F , MM
2 B P R il A d 3 R T MIF 41 (P<0.05) , FF
2 i 1 W T T i 3 R T FML 4 (P<0.05) 5 #E
5 WA [ Rk 0 A T, 13 M A v L R R e
B Tl 2 il 5 0 o T MM (P<<0.05) , MR A
PE & FH ORI M M R il D T
(P<0.05),



3 XA IR A5 WA 7 FH & A ARDARL X6 rh 8 0 2 Y A B AT PR e A 33 QU AN A= T2 B 52 Tl 567
F4 BEEBTAMNPEREERFTTRAATENEFRARNZICERE)
Tab. 4 Effects of gender—specific fattening diets on the proximate composition of
edible parts of adult E. sinensis (wet mass) %
T i WEEiE s
i H Male Female Two-way ANOVA
Ttems MR R MERE LR HEEECADRL O MEEE G HDEL TE5 ik PR < G A
Male diet Female diet Male diet Female diet Sex Diet SexXDiet
JFIEMR Hepatopancreas
JK 43 Moisture 61.15+3.75 58.3+1.66 58.72+3.02 51.09+2.58 0.107 0.412 0.081
FLE I Crude protein 9.59+0.43 9.17+0.29 9.26+0.37 9.44+0.22 0.924 0.385 0.715
SR Total lipids 26.03+1.53"  30.62+1.58" 30.64+1.90" 37.66+1.82" 0.003 0.486 0.003
W4y Ash 1.40+0.03" 1.37+0.07* 1.1420.03" 1.20+0.06" 0.001 0.390 0.862
PEME Gonads
7K 43 Moisture 73.37+0.45"  72.54+0.34" 49.32+0.59" 48.86+0.18" <0.001 0.397 0.701
ML Crude protein 18.69+0.24" 19.36+0.33" 33.79+0.11* 33.69+0.01* <0.001 0.106 0.219
KB Total lipids 0.92+0.06"  0.74+0.02"  15.39+0.17"  15.59+0.17" <0.001 0.167 0.937
W4y Ash 1.95+0.04" 2.05+0.04* 1.11+0.06" 1.16+0.06" <0.001 0.717 0.147
LA Muscle
7K4Y Moisture 77.86 +0.15 78.12+0.16 77.76+0.13 77.55+0.62 0.499 0.962 0.632
M Crude protein 19.96 + 0.45 19.36+0.04 19.90+0.11 19.34+0.59 0.908 0.160 0.955
BB Total lipids 1.11+0.01 1.12+0.03 1.12+0.04 1.20+0.06 0.311 0.311 0.384
W4y Ash 1.07+0.06 1.10+0.03 1.21+0.01 1.18+0.02 0.059 0.965 0.694
VE : A TR A RN FRER IR 25 5 0. 35 (P<0.05) o
Notes: Values with different letters within the same row are significantly different (P<0.05).
R5 U GEE T AR h LS B8R R AT IR R R S AL N R R IR AR I
Tab.5 Effects of gender—specific fattening diets on the hepatopancreas antioxidant and
immunity parameters of adult E. sinensis
T i3 WUSEwiE=Sigin
g Male Female Two—way ANOVA
Tiems HERELRR MEMEGR LR MEELIR PER DR HERIx R
Male diet Female diet Male diet Female diet Sex Diet SexXDiet
BPLEALEE S T-AOC/(U/mg prot) 5.56+0.58 6.53+0.68 5.28+1.06 4.66+0.66  0.260 0.974  0.434
BB S LR T-SOD/(U/mg prot) 7.06+1.12 8.33+2.07 7.68+1.17 9.84+1.76  0.627 0.243  0.907
A H S ALY B GSH-Px/(U/mg prot)  157.13+28.95*  83.86+10.99" 140.95+14.21*" 110.06+19.64™ 0.810 0.020  0.314
N % MDA/(nmol/mg prot) 3.27+0.39 2.90+0.45 3.14+0.20 2.76+0.39 0.964 0.271 0.858
B PE MRS AKP/(U/mg prot) 58.62+3.04 59.04+3.52 48.20+8.32 59.85+12.72 0.572 0.479 0.510
R VERERR I ACP/(U/mg prot) 30.47+4.85°  2327£5.17"  21.352222" 13.71x1.75" 0.026 0.091  0.897

T R B AR NG PR R 225 835 (P<0.05)

Notes: Values with different letters within the same row are significantly different (P<0.05).

25 gEERBRARNREEBSREERK
il

N 7 Fro  CE PR AR A AR Qs
SIS N A R R S DL
RS FN R 0 (P>0.05) o XU 27 228
e R B, P S RV ARD R o S5 36 8 A 0y il LA 5 58
AR (P<0.05) s fil b HoH il = BoA 55
Wi (P<0.05) ; M | HERE I 2 11 i B AT I & 22 57 (P<
0.05) . FNZRTT 220 MR W], At AR TR] g

T, MF 4118 17 1 5 & 12 2 = MM 41.(P<0.05)
FF 20 H il =1 & 2 0 35 5 FM 41 (P<0.05)  7E4%
MR [ ARk P A7 00 T, e 7 4 8 1 il 5t B
i T MR 2H (P<0.05) , 4 MMk L P Ak i e
JIE I Tk 5 e 3 v T ME B (P<0.05) .

N 8 T/, 7R ML bk T 2 14 5 RN A R i
SRR BV U R AR TN S
S AR R BRIV R R B2 (P>0.05) o XUA
BT 2T R B, S TR AR o S e v 3 Pl
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BB M S A 5 22 BAE FH (P<0.05) 5 k) ASHEDESTFF4(P<0.05) ,FFHEZEIEE
X HR ZZ A H i =S A W E R (P< P T st i I 2 T FMLZL (P<0.05) 5 7E ) BHAH
0.05) ; M Al 7E H I =5 . IH [ R 2% 7 g [ OL T, $ M FR AR PR R A =%
B 1 IH [ P AT A B 5 25 57 (P<0.05) . L3R JIg £ P JOE [ ot o v T MR PR L H
T AR R R AR R AT R, FM 4R & = R R P e v T A

F6 I HEERL AR o g R B I S R AL R S R AR B I

Tab. 6 Effects of gender—specific fattening diets on the serum antioxidant and
immunity parameters of adult E. sinensis

T 1 e XK Ty 25701
lE| Male Female Two-way ANOVA
Ttems ML AR MERERR DR MEEEL RN MEEEL R MRS BDEE PRI AEEE
Male diet Female diet Male diet Female diet Sex Diet SexxDiet
BPEALEE S T-A0C/(U/mL) 5.21+0.67 5.99+0.43 5.74+0.28 4.30+0.82  0.045 0.098 0.097
S ALY I AL T-SOD/(U/mL) 442.47+9.97  406.45+18.37 427.84+15.40 393.63+24.33  0.523 0.128 0.938
BIEH ML AL GSH-Px/(U/mL)  405.00+54.27  531.43+39.15  610.00+80.97 691.43+103.63 0.050 0.129 0.791
N % MDA/(nmol/mL.) 5.21+0.77 5.82+0.96 6.17+1.07 5.00£0.63  0.775 0.443 0.860
T s 2 B AKP/(U/100 mlL) 2.82+0.35" 1.75+0.28" 1.09+0.17" 1.69+0.14"  0.009 0.454 0.016
i PERE R ACP/(U/100 mlL) 0.93+0.17" 1.23+0.13" 1.42+0.19 2.50+0.26"  0.007 0.020 0.052
1fiL 8% 8 11 He/(mg/m.) 39.51+4.33 37.10+3.83 45.46+2.68 4341423  0.567 0.124 0.962
R AN R ING B R R 22 57 i 3 (P<0.05) 5
Notes: Values with different letters within the same row are significantly different (P<0.05).
FT7 M EET AR g B B AT ER IR B & B R AN R AR R AR AR R
Tab.7 Effects of gender—specific fattening diets on the hepatopancreas protein and
lipid metabolism of adult E. sinensis
T HfE 1 MR 2 T7 253 1
HiH Male Female Two—way ANOVA
Ttems i3 W L R T R MERE L AR M Wk PRI R
Male diet Female diet Male diet Female diet Sex  Diet SexXDiet
N5 GPT/(U/mg prot) 4.81+0.62 4.40+0.70 5.44+1.16 501129  0.506 0.635 0.945
B HEEZ T GOT/(U/mg prot) 4.63+0.79 4.60+0.72 4.65+0.43 4.86:0.66  0.902 0.844 0.922
JH2E FI it} Trypsin/(U/ug prot) 5.63+0.55" 5.07+0.37* 3.98+0.22" 3.15+0.38°  0.001 0.062 0.983
N Lipase/( wmol/min/mg prot) 1.98+0.08" 2.66+0.11° 2.51+0.10° 2.44+0.25"  0.140 0.132 0.027
H I =7iE TG/(pmol/g) 75.89+6.91" 84.62+2.75" 69.70+5.70" 92.20+£3.22*  0.560 0.021 0.379
JEE EE TC/(mol/g) 9.11+0.45 9.22+1.31 9.57+1.37 10.42£2.06  0.405 0.306 0.676

T« [FAT B A /NG 5 B3R 7R 22 57 W35 (P<0.05)

Notes: Values with different letters within the same row are significantly different (P<0.05 ).

3 e

3.1 EERFRERNPEFEELRK FE
=0 EA

HH UL K S R E R R —
R AR B AR UK F 2 S EUE ABCE U RE
JIREAR, A Sl R K aed e ) ARDRLER FK P
I 2> S BOE B R AN, A /A
(9 HERCE 2, A2 3 R F A TR g L i
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Tab. 8 Effects of gender—specific fattening diets on the serum protein and lipid metabolism of adult E. sinensis

T i35 XU J5 257 Bt
WiH Male Female Two—way ANOVA
Ttems MEBELGHAE MRS L AR TR R MEREL R M) R PERIXIRDEL
Male diet Female diet Male diet Female diet Sex  Diet  SexxDiet
HEEMA TP/(mg/mL) 53.25+8.36  41.95+4.50 56.89+7.15 66.45+7.04 0303 0.393  0.178
I B A LR T-AA/(pmol/mL) 15.14+1.48 14.12+0.93 14.46+0.31 13.78+0.44 0.848 0.571  0.713
JRZ % BUN/(mmol/L) 3.24+0.32" 2.62+0.20" 4.0420.23* 2.58+0.28"  0.517 0.004  0.439
AN GPT/(U/mL) 6.35+0.66 7.25+0.13 6.57+0.36 6.66+0.60 0.706 0.786  0.973
B H GOT/(U/mL) 11.011.11 12.52+0.95 10.43+2.23 11.04+1.20 0.543 0.812  0.813
il =g TG/(pmol/L) 302.99+21.89" 343.55+30.81"  436.68+20.88*  450.14+37.85* <0.001 0.019  0.586
SR FE FE TC/(mol/L) 484.08+59.37" 537.33+44.21"  714.51+59.81°  784.21+35.97*° 0.001 0.343  0.826
KB G U B LDL-C/(pumol/L)  355.06+41.40° 387.48+40.45™  536.64+82.21"  612.84+48.18" 0.009 0.517  0.607
ISR (IR BB HDL-C/(umol/L)  118.37+5.80"  104.17+4.73"  104.1716.58"  151.52+9.47°  0.241 0.241  0.039

Y TR AR TAING 85 02 5 35 (P<0.05) .

Notes: Values with different letters within the same row are significantly different (P<0.05).
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Effects of gender—specific fattening diets on fattening performance,
physiological metabolism and biochemical composition of pre—adult Chinese
mitten crab (Eriocheir sinensis)

LIU Ruochen"*?, ZHU Shaicheng'*?, ZHANG Guangbao'*?, GU Wei*, XIANG Chaolin*, DENG Deng*,
ZHAO Jinshan’, WU Xugan'*>**

(1. Centre for Research on Environmental Ecology and Fish Nutrition, Ministry of Agriculture and Rural Affairs, Shanghai
Ocean University, Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean
University, Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China; 4. Shenzhen Aohua Agriculture and Animal Husbandry Co. , Ltd. ,
Shenzhen 518054, Guangdong, China; 5. Dongying Huize Agricultural Technology Co. , Ltd. , Dongying 257503,
Shandong , China)

Abstract: Monosex cultivation of Chinese mitten crab is a potentially promising aquaculture method.
Customizing gender-specific diets based on the nutritional requirements of males and females is a crucial
prerequisite for precise feeding. This study employed a 2x2 factorial experimental design (2 diets x 2
genders) and conducted an 80-day aquaculture experiment in outdoor pond enclosures. The research
investigated the effects of gender-specific fattening diets on the cultivation performance, physiological
metabolism, and biochemical composition of pre-adult male and female Chinese mitten crabs (Eriocheir
sinensis). The experiment consisted of four groups: males fed with male-specific diet (MM ) , males fed
with female-specific diet (MF) , females fed with female-specific diet (FF), and females fed with male-
specific diet (FM). Each group had four replicate enclosures. The results show that: Feeds had no
significant effect on the growth, survival rate, yield, and feed conversion (P>0.05). However, gender
had a significant impact on growth, yield, and feed conversion at day 80 (P<0.05) ; The hepatosomatic
index (HSI) and gonadosomatic index (GSI) of the FF group were higher than those of the FM group, and
the GSI difference was significant on the 80th day (P<0.05). The total fat content in the hepatopancreas
was significantly higher in the FF group than in the FM group (P<0.05). However, there were no
significant differences in conventional biochemical components in edible tissues between the dietary groups
(P>0.05) ; Concerning antioxidant and immune indicators, the glutathione peroxidase (GSH-Px) activity
in the hepatopancreas was significantly higher in the MM group than in the other groups (P<0.05), while
the FF group had the highest total superoxide dismutase (T-SOD) activity in the hepatopancreas. Both diet
and gender factors significantly influenced acid phosphatase (ACP) activity in the serum (P<0.05) ;
Regarding protein and lipid metabolism, the MM group had the highest trypsin activity in the
hepatopancreas and the lowest lipase activity. The FF group had significantly higher triglyceride (TG)
content in the hepatopancreas (P<0.05). The FF group had the highest levels of total protein (TP) , TG,
total cholesterol (TC) , low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein
cholesterol (HDL-C) in the serum. In conclusion, male crabs fed fed male-specific diet demonstrated
enhanced antioxidant and immune capacity, promoting protein deposition; female crabs fed female-
specific diet accelerated ovarian development and increased triglyceride deposition in the hepatopancreas.

Key words: Eriocheir sinensis; gender-specific fattening feeds; growth; gonadal development; nutritional

metabolism
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