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Tab.1 Formulation and composition of experimental diets
%

5> ingredients I diet group

0% 10% 20%
T BEUF#y antarctic krill meal - 10.0 20.0
i1 45 fish meal 40.0 40.0 40.0
L} soybean meal 18.0 18.0 18.0
%55 1 casein 8.2 5.5 3.8
=i %) wheat gluten meal 23.25 15.65 7.15
9 R B mineral premix 1.0 1.0 1.0
Y Z IR K vitamin premix 0.5 0.5 0.5
13 fish oil 6.0 6.0 6.0
FALNAHE choline chlorid 0.5 0.5 0.5
WERZ — 45 Ca(H,PO,), 0.5 0.5 0.5
JULEE inositol 0.5 0.5 0.5
fiH [& & cholesterol 0.4 0.4 0.4
4t 2 C vitamin C 0.65 0.65 0.65
R 2 astaxanthin 0.5 0.8 1.0

U B BUR BN (mg/kg SUF g/kg Takh): BER A4S, 10 g B
FREE, 2.4 g; AL, 4.5 g; FAbN, 2.1 g BRFRTEAK, 155 mg; i
R4, 40 mg; BilR%E, 80 mg; BiMR%h, 30 mg; LA, 11.7 mg;
ZFAALAN, 4.8 mg; TLARAREN, 2.4mg. A E TR EHmg/kg E:
deE & A, 32; 44K E, 200; 4iA4:E D3, 0.05; kA% B, 30;
Y B2, 30; 44 E B6, 20; 4iEE B12,0.1; MR, 200; MR,
15; MR, 3; ZRRAS, 100.

Note: Mineral premix: 1 kg of diet contained Ca(H,P04),,10 g;
MgS0,4-7H,0, 2.4 g; KCl, 4.5g; NacCl, 2.1 g; FeSO4-H,0, 155 mg;
CuS0O,4-5H,0 40 mg; ZnSO4 H,O 80 mg; MnSO4-H,O 30 mg; KI,
11.7 mg; CoCl,-6H,0 4.8 mg; Na,SeOs, 2.4 mg. Vitamin premix
(mg/kg diet): vitamin A, 32; vitamin E, 200; vitamin D3, 0.05; vitamin
B1, 30; vitamin B2, 30; vitamin B6, 20; vitamin B12, 0.1; nicotinic
acid, 200; folic acid, 15; biotin, 3; calcium pantothenate, 100.

x2 BLHWAEBNERES
Tab. 2 Nutrient composition and fatty acid
content of each diet

THELZH diet group
0% 10% 20% X} 18 control
HIZE /% crude protein =~ 37.70  42.89  42.20 7.05

i H item

MBS /% crude lipid 5.40 6.20 6.80 0.30
AL 4/% crude fibre 5.40 5.20 5.20 0.90
K53 1% ash 11.1 1130 11.50 1.40
JE#/(ug/g) total phosphorus 1.48x10% 1.94x10%2.01x10* 1.04x10°
7K 53/% moisture 10.3 6.74 6.84  87.10
CI18 : 2n6/% 5.62 437 3.45 0.49
C 18 :3n3/% 1.65 1.36 1.82 1.48
C20 : 3n3/% 0.45 0.64 0.78 0.36
C 20 : 3n6/% 0.06 0.13 0.24 0.04
C 20 : 4n3 (ARA)/% 2.28 5.04 6.17 1.54
C 20 : 5n3 (EPA)/% 6.82 8.56 9.43 437
C 22 : 6n3 (DHA)/% 921 12.83 14.16 3.86
Total HUFA/% 1831 2643  29.76 9.77

1 : Total HUFA=ARA+EPA+DHA.
Note: Total HUFA-ARA+EPA+DHA.
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Fig. 1 Weight of hepatopancreas and gonad of female
Eriocheir sinensis before and after nutritional enforcement
Different letters represent significant differences
among groups (P<0.05).
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FE T AR, HUL 20%4H &5, F14h (12.04+
0.47) g, H5HAbA&H LA B35 2 5 (P<0.05),

IR R AL 45 VE Rk 2L v O 4 I 1 50N
PERRFEEA AL & 2 FioR. S FRoRAL AT, A
JHF IR i i 8RN P J 45 053 0] (8.7140.84)% Al
(6.18+2.19)%, SRALZE A, 25 VR 2H 2 1Y) )T Jii
6 B34 B T B (P<0.05), {H &40 18] G B % 2%
SE(P>0.05), AR HL, B FERAL S 25 VR v o
(4P R £ B 3 1 i (P<0.05), HLLL 20%41
W 1 PR R AR BGA B e, PR (14.84+1.38)%,
3 T A A4 (P<0.05)

. O B HSI
16 n=5;%+SD O PRSI GSI c
| b b L b
I
a
& % 10 + a b b
T H 8} b
B o b
wmF o
= 4f
B 5l
= | | | |
FItEE 0% 10% 20% papisd
initial value control
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B2 B R 45 20 rbfl 1 rh e o 11
JHF T i HSORI P P
AN ) B R A 2 R 74 0 3 25 5 (P<0.05).
Fig. 2 HSI and GSI of female Eriocheir sinensis before
and after nutritional enforcement

Different letters represent significant differences
among groups (P<0.05).
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(39.78+2.16)x10* ki/ 2, H ¥ m T HAb& 4 (P<
0.05)c 10%Z41 FIXT B = o s 323k, HAH
H A G 4 35 2% 57+ (P>0.05)

ANRVPERHEAT 38 5 0 AL I 25 B A 5 ) RRAE DL
Kl 4, HEIRTHL, 20%4 s AR 5 ) sy, KR
MRz, (BARE ) TG 3 25 7 (P>0.05) . 0%2H H
(LR B AR, 34 8(3503.37+287.61)Ki/ 58, (H 5
10%ZHTC B 125 F(P>0.05) . 0%ZH I 10%2H 37
AR 135 B E AR T 20%4 Ak B 4H.(P<0.05)

ARV 2 B AT 8 IR AL e, MR A A=

FEFE KA W 5. 10%ZH AT 20%2H v e 14 4
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.94 c
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5 40t b
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I 10t

O 0%  10%  20% X control
THALH diet group

P 3 AN [ Ak T v A 0 2 T e 7 O S 1) R D
AR/ NG R TN [R) R 2 [ W 2544 25 57 (P<0.05).
Fig. 3 Effects of different diets on egg production of female
Eriocheir sinensis
Different lowercase letters represent significant difference
in egg production of female crabs (P<0.05).
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Fig. 4 Effects of different diets on fecundity of
female Eriocheir sinensis
Different lowercase letters represent significant difference
in fecundity of female crabs (P<0.05).
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Fig. 5 Effects of different diets on reproductive index of
female Eriocheir sinensis
Different lowercase letters represent significant difference
in reproductive index of female crabs (P<0.05).
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FEAE B 5 T 0%4L RIS IR, 15 4 4N AbH 2 [a] 15
TG b 2 M 25 7 (P>0.05) .
23 ARERENEEBINEMEANRE

AN R R A I S 8 BT 7= R i DI 428 R o 2 D

3. BAFHMIGINFEE TPTE 357~362 pm, A
H B JC i 25 5 (P>0.05), BRI EAITELL 20%
e, A1k (47.9248.01) pg F(11.68+1.08) pg,
{85 Al 45 2H [R] 375 TG (3 14 22 5% (P>0.05)

®3 AEEREDEREBEBEERRINEANRENLLE

Tab.3 Comparison of egg diameter and egg weight of female Eriocheir sinensis fed with different diets

xtSD

THRIZ diet group

i H items
0%
P42/ um egg diameter 357.3449.30
PR 5 /ug egg wet weight 42.83+6.17
Ui+ /g egg dry weight 11.33+1.28

10% 20% XI i control
360.81+11.91 362.75+8.35 362.13+9.22
46.39+5.10 47.924+8.01 43.44+2.11
11.65+1.11 11.68+1.08 11.59+1.46

24 ARIEHENVEHEBEENEN

AN RV PR s Ak S 2 8 i 7 R i A= Al i o3 WL 3R
4, NRWTHL, Aok MHER ., BEN
FIVKEL A 195 AH 18] 8 G Sk 25 Pk 25 5 (P>0.05) . 20%41
TN o B, T4 (1451.41480.45) pelg,

H 5B #E 5 T HAB4 240 (P<0.05), 10%ZH iR 1G o H
R A, YR (1449.73+101.38) pe/g, H
B 25 5 T HARA2H (P<0.05) 0 20%2H R G H RE [
i SX A RO EE, HYREET 0%41f
10%2H (P<0.05).

x4 AEEMAPEREBERRELANR

Tab.4 Biochemical composition in embryos of female Eriocheir sinensis fed with different diets

n=3; x+SD
FH items {HFL4 diet group
0% 10% 20% X 18 control
7K43/% moisture 65.17£2.10 67.23x1.31 67.18+2.37 67.18+2.24
#H 2 1/% crude protein 17.23£0.38 18.07+0.25 18.12£0.50 18.22+0.81
HLAE /% crude lipid 9.03+0.91 9.79+0.28 9.72+0.18 9.80+0.09

1189.77+80.55°

1647.37+67.19*

1189.89+60.13*
81752.24+2841.52

Hth =W /(ug/g) triglyceride
JH [ 85/ (ug/g) cholesterol
Wil /(pg/g) phospholipid
o F/(ng/g) total protein

1449.73+101.38°

1270.90+69.29"

1117.66+85.19°
79354.99+3036.49

1155.37+91.08°

1647.24+109.73°

1157.13£91.08°
77961.73+5396.86

1116.73+61.37

1097.62+47.32°

1451.41+80.45°
76425.03+3094.70

T RATEOE EAR A R 7 R R A7 A 235 25 5+ (P<0.05).

Note: Values in each row with different superscripts are significantly different (P<0.05).

2.5 AEEREN S HERE B BT ER 4 X

AN TR PE R 5 A I 45 2H R i v B B TR A e Un &
5 i o X RE A R A R R I R e e de i, PR
9 (11.03+3.95) mg/g, A4 41030 % 1 % 57
(P>0.05) o RN Hf R0 BE Wi R, Cl6:1 AN
C18 : 1n9¢c 4 LI xT IR 4l b fe iy, (HL4%- 41 18] 4B
JC I P25 5 (P>0.05), MUFA 4% 4H ]G i 5 1
EZ5 . ZAANEIRR S, C20 : 2 F1 C20 : 4n6
DL 0% i, H5 10%4A 4 i 3E 2% 5 (P<0.05),
HY 20%4] MG HEZH 34 T i 35 2% 5 (P>0.05) . X

R 20 v 22 A AT 5 R A i (PUFAY ik i, 3R
(20.86+6.88) mg/g, {H4%4H ]34 TC i & P25 3 (P>
0.05), = AN 10 F1HR B iR (HUFA) &L 12 AH 5 [a] 6
22 7 (P>0.05),

3 it
30 AEERNhEFEEERLAETREREY
BERY R

245 108 T S A B Y R AN R TR (HUFA) |
Behs (PLYFIL T IR W FR (EAA), #iA N2 ey
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RS AEIERE L5l 2 5 BRRA BE B B8 28 AL
Tab.S Fatty acid composition in embryos of female
Eriocheir sinensis fed different diets
n=3; x+SD; mg/g; wet weight

2¥ THAL4 diet group

parameter 0% 10% 20% X iR

control
Cl4:0 0.47+0.18 0.34+0.01 0.50+0.09 0.60+0.35
C15:0 0.18+0.06™ 0.13+0.01° 0.17£0.01* 0.280.09"
Cl6:0 8.04+2.89 6.33+1.51 7.49+1.03 9.77+4.21
Cl7:0 0.29+0.11 0.18+0.06 0.22+0.06 0.31+0.08
Ci8:0 2.05+0.73 1.67+0.13 1.84+0.12 2.37+1.19
> SFA 11.03£3.95 8.65£1.56 10.22+1.04 13.34+£5.78
Cl6 1 7.07£2.77 6.82+3.71 5.24+1.09 7.32+3.20
C20 : 1 0.23£0.08 0.15+0.04 0.23£0.09 0.26+0.12
C24 11 0.08+0.01 0.06+0.02 0.06+0.01 0.10+0.04
C18 : 1In9¢ 15.11+4.46 13.96+4.94 14.69+1.65 17.64+6.75

C22 : 1n9 0.07£0.01 0.06+0.01 0.06+0.01 0.08+0.01

> MUFA 22.56£7.30 21.04+8.70 20.25+2.06 25.39+9.51
C18 : 2n6¢ 6.73£2.31 7.02+2.36 5.90£0.74 7.02+3.24
C18 : 3n3 1.26+0.68 1.11£0.10 0.82+0.21 1.40+0.61
C20:2 0.63+0.17* 0.31£0.06" 0.35+0.12" 0.45+0.08"
C20 : 3n3 0.16£0.04 0.08+0.03 0.11£0.04 0.17+0.09
C20 : 3n6 0.09£0.02 0.06+0.01 0.06+0.01 0.09:0.03

C20 : 4n6 (ARA) 2.38+0.69" 1.24£0.38" 1.55+0.31% 2.31£0.20°
C20 : 5n3 (EPA) 4.75%1.73 3.01+0.47 4.86+0.74 4.85+1.66
C22 : 6n3 (DHA) 3.71£1.73 1.94+1.09 4.18+2.96 4.59£2.15
> PUFA 19.71£6.95 14.75+€1.79 17.82+1.37 20.86+6.88
> HUFA 10.85£3.94 6.18+£0.92 10.59+£1.98 11.74+3.98
TE: X SFA SHIEFINE MR St X MUFA Jg SR RIE DT AR A
S PUFA h ZAMFIR IR 54, Y HUFA=ARA+EPA+DHA. [f]
ATHOE AR AN )7 R 3 7R 21 AL A7 AE W35 25 57 (P<0.05).

Note: X SFA is total content of saturated fatty acids; > MUFA is total
content of mono-unsaturated fatty acids; > PUFA is total content
of poly unsaturated fatty acids, > HUFA=ARA+EPA+DHA.

Values in each row with different superscripts are significantly
different (P<0.05).

HIE R I RARER T, HST A GST A& 1A
e O T AR B B AR bR, AR ol T TR TR
IR A R Re R MR R T, T T B R
(3P AR B IR, A R BB 3R 5 Ak
60 d J&, 455550 i A ol S R I IR R = B RN R
S ER e T I R R AV (TN (TR oY == K Y i
B TR bRl . XSS, 7 rp e
PR & B L R, FFER R A RE B i ] DL RS
FIMERR, DA 250 B A s R AT RN 4 iR

B ok E 2 PUXE L9 B X F (Litopenaeus
vannamen) WA JAUEE R, Xt 3% I rg A B
HRky R fE S AR 2R O PERR A 7, T 48 e PR 4
o Atgirh, RGBT IRTEEE 20% 4
Wi, HUON 10%4H ik, XOEH T 10%
F20%A R R SR B m A A AR A1
S, TESRALBY B AR B AR T T
EFRYT, DTS B0 B AP R S O .
XA W AE TR IR 10%~20% 14 7 A5k AF
Al DAk th AR B R R

AT L 7R ORI B S B R TR R AR
PARHPE BB AS, ShEE . REE . A% . BRLAER
THRAEXT F Fo2E R A B SR AR e A S 22
FEFA, AR IR RS TR RS I R 5 S A
AT DL ) v 48 8 8 1Y) B M RE, L e )
TN & R T AR Y B Y 7 O A RN B
5 SN R gE v, 253 60 d BEFRIRAL)E,
20%2H H SR Y 7 P AR BE D38 T A S g
M, TR, XIEH T 20%4L R b s AL
o BN TR ) & B, R IR R R A
HET 78R ME SR, RS T 85 m i PR fE .
P E RIS Bray %1%} Fg 25 i %1 EF (Penaeus
stylirodstris)l Cahu 252005t FLANEXTHR LA K2 Wu
SVt rh A ol B (W BIF ST 45 R A — 3, KW
20% P R MR E S 35 A0 A 2R 1 B PR BE
32 AREIERIXTREGEERRIVERENK
RIS

P ARE, A A X R AR B FLANIE R . 2 [
THUR RN = YRR T2 (Portunus  trituberculatus) It 1=
R T 2 . T I R 3 22 R T,
rh 48 8 B T R B A1 VT AR A B A% RN B A TG
2SO ARW g, AR R A Gl R e it
rEFRmALE, 25 4R DA A R 34 JC U i AR 1k,
KU ST A ONFR FION A AR, A5 32 X Ik
JOEFRRBLI R

HFe R R & B h s 222 11 RN BT 45 g i
Wi, WG r A A R o3 2 R RS R W o e
TR ARTE = IR A AR BRI G & B R o e
Py R R Y, AR R, R 4 FR iR
R R R BE T & A E —E 2 R, HESR



658 Hh [ K R A

#3148

s Ak e A5 SO A IR R R B . RLAR I AL R
Er A AT R 22 . XATREE T SRR
TE R NG % B 1 B v o 28 X678 35 ) A7 A e e
UG IE A G ) [ SN Py A Dt
YR T E SRR, TEENE R B AR kL
T EEAERCY, AT, 20%4 R G s
i, [ RIS SRMRILE 20%4] 358 it
MRAEE B R . AT, R FEE SRR AL
MR & E , Bilg NI h R 2] T IR, S
HOEAG e S R . X S5 AR AR ST T AR
HHS I 20% 1) Ra B i A 3 1T LA S 3 8 n R i v 1)
BERE & &, R .
33 AEERNPEGEERRIERBSEN
A

C20 : 5n3 (EPA)HI C22 : 6n3 (DHA)Z: 5 4:4;
Y M 25 K RN Th e, [ Ikt 2 i A7 AE v AR Y S g B
Hrp R EEZ LA TER, X 3R A= 00 A G
WA AR, SE S e v AR A
B 3k R v R 1 2 R R IR I R (PUFA), {H
H5ER A HE AFTa 8 PUFA, HAEM IR HEHL,
HI& A EPA Fil DHA 1/ BH M rh AR R 8 8 S R
J5, EE TR R B E AR A
15 12 (HUFA) & H 5e h W IR Jib & & 1Y 8 22 BE Al
TEASE b o G T L I S o v AR R I )
KA LA RS AR BHEFs R, b B AE
#1H1 EPA Fil DHA 7% 243l ik 21.42% 1 19.22%,
n-3 RYIH n-6 RINIENIER & 85300 i 45.41%F1
2.24%57 TR IR I R A B R R S B T 2k v R
5 (Cynoglossus semilaevis) it Jii i) EPA 1 n-3
PUFA i, A% T n-6 PUFA & &P%, gt &
B, FRRG e s 1 T 4 B 5 PR R v B 7 TR 2 B I
FRKR, MG P RAG Y PUFA & ht i,
HE 10%4H 1 20%4 2, ABF5Ed, R4 20%
Tk €20 :4n3. C20: 5n3 1 C22 : 6n3 & &
=, (EARERE SRS, iRT C20: 5n3 .,
C22: 6n3, SFA. MUFA | PUFA fl HUFA )&
MIE Y IC R EEER . 5k E RPN Lyt
BRI ST A 2 R T, Wu 252255 3 5% W R[]
TR RS, ARG B K AR iR T PUFA Al
HUFA IR E 25 XEHsras LR, 785

ke T e A A A 45 MR i 00 A7 SR R AL
AN R P AR GUECE I T B R

4 it

TEARSZE AT, WA 10%~20% e 1
WEUR Ry B i AR B AR O ME R R,
20% B AR B MR i Sl 2 B8 5 S B 1 7 Bk R A
J7, (GBS 3G on U it v B Bl R0 IR A f, (HOAR
RE INRRG TR T IR & & . WFoR 4 N TT e rp g
OB N T SRGHRIE A I G GO R AL T BB AR
RIS

S 3k

[11 Sui LY, Zhang F M, Wang X M, et al. Genetic diversity and
population structure of the Chinese mitten crab Eriocheir
sinensis in its nativerange[J]. Marine Biology, 2009, 156(8):
1573-1583.

[2] Du N S. Migration of Chinese mitten-handed crab Eriocheir
sinensis[J]. Fisheries Science & Technology Information,
2004, 31(2): 56-57, 94. [¥&rg L. FhAeo B AR BmiELT]. K
FERHE G, 2004, 31(2): 56-57, 94.]

[3] Liu W L, He W S. The benthic macro-invertebrates in the
Yangtze Estuary[M]. Shanghai: Shanghai Scientific &
Technical Publishers, 2007: 56-82. [XI 3¢5, faf SCHiF. T,
KRR A MBI DM L FAERLARR AR
1, 2007: 56-82.]

[4] Liu K, Duan J R, Xu D P, et al. Studies on current resource
and causes of catch fluctuation of brooders of mittencrab in
estuary of the Changjiang River[J]. Journal of Lake Sciences,
2007, 19(2): 212-217. [XIPl, Bt4oR, B4, & Ko
A SR B S A i IR Bt B0 R [, IR 2,
2007, 19(2): 212-217.]

[5] Feng G P, Zhuang P, Zhang T, et al.Techniques for the
proliferation of Chinese mitten crab resources in the Yangtze
River Estuary[M]. Beijing: Science Press, 2017: 152-186.
UG, BT, sk, &5 VLA pAe g R B PRI SH 4L
ARM]. dbat: Bl iRit, 2017: 152-186.]

[6] Zhang H L. The adaptability comparison study of stock and
wild population Chinese mitten crabs in Yangtze River
Estuary[D]. Shanghai: Shanghai Ocean University, 2013:
15-28. [FRMUA]. VT b ARG B OR AR S B SRR
TERPECBISYD]. i RIEEERA, 2013: 15-28.]

[71 Zhao M, Liang M Q, Zheng K K, et al. Effects of dietary
Antarctic krill on the reproductive performance and
antioxidant function in male broodstock tongue sole

(Cynoglossus semilaevis)[J]. Progress in Fishery Sciences,



%5 6 1]

BRI SR A ARDRE S T m AR A M o v A S BB IR T A S T

659

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

2016, 37(6): 49-55. [iXfL, JEHAH, AFIHT, 55 B TR
IR AR R Ay X 22 38 5 85 (Cynoglossus  semilaevi) fEVE 35
1 BRI PERE XA R LTI REMSZ A T]. MR E3ERE, 2016,
37(6): 49-55.]

Vassallo-Agius R, Watanabe T, Imaizumi H, et al. Effects of
dry pellets containing astaxanthin and squid meal on the
spawning performance of striped jack Pseudocaranx
dentex[J]. Fisheries Science, 2001, 67(4): 667-674.

Wei Y T, Wang X X, Xie F L, et al. Influences of replacing
dietary fish meal by Antarctic krill meal on growth
performance, immunity and muscle quality of white shrimp
Litopenaeus vannamei[J]. Aquaculture Reports, 2022, 25:
101256.

Ambasankar K, Syama Dayal J, Kumaraguru Vasagam K P,
et al. Growth, fatty acid composition, immune-related gene
expression, histology and haematology indices of Penaeus
vannamei fed graded levels of Antarctic krill meal at two
different fishmeal concentrations[J]. Aquaculture, 2022, 553:
738069.

Zhang Y L, Luo K, Kong J, et al. A comparative study on
growth and gonadal development of Litopenaeus vannamei
broodstock fed different formulated feeds[J]. Journal of
Fishery Sciences of China, 2017, 24(2): 306-316. [3k £,
T, LA, S GBS A B Xk FLAN i X 2R
WA PRI T BRI R R A (1], K =R,
2017, 24(2): 306-316.]

Guo C, Jin M, Jiao L F, et al. Evaluation of krill meal in
commercial diets for juvenile swimming crab (Portunus
trituberculatus)[J]. Aquaculture Nutrition, 2022, 2022: 3007674.
Yan J L, Chen S Q, Chang Q, et al. Effects of Antarctic krill
meal replacing fish meal on growth performance, serum and
liver biochemical indices and serum non-specific immune
indices of juvenile spotted halibut (Verasper variegatus)[J].
Chinese Journal of Animal Nutrition, 2016, 28(11): 3503-
3510. [™20H, BRI, W55, 5. rsiarm e Uk
Xof B 5 2 ey €0 A | LY R IIE AR AR A B il v R
R PR RBER AR T]. S E IR, 2016, 28(11):
3503-3510.]

Tang B J, Zheng H F, Wang S J, et al. Effects of Antarctic
krill Euphausia superbameal inclusion on growth, body
color, and composition of large yellow croaker Larimichthys
crocea[J]. North American Journal of Aquaculture, 2021,
83(4): 255-266.

Wu X G, Cheng Y X, Chang G L, et al. Effect of enriching
broodstock on reproductive performance and Z; quality of

Eriocheir sinensis[J]. Journal of Fisheries of China, 2007,

31(6): 757-764. [RIBF, BUKIE, & EZE, % EAHEL

[16]

[17]

[18]

[19]

[20]

[21]

(22]

(23]

BB X h AR MR B RE AN Z, AR BT S R[],
IR, 2007, 31(6): 757-764.]

Shi J Z, Jiang X D, Liu N G, et al. Effects of broodstock size
on reproductive performance and embryo quality of
Eriocheir sinensis[J]. Freshwater Fisheries, 2020, 50(6):
70-76. [A4H, ZWEAR, XTI, 55, SRAHAE X rhARLY
B A BE PR RE AUIRJIG BT & 0 52 (7] BROK k2020,
50(6): 70-76.]

Zhang L S, Li J.Breeding and aquaculture techniques of
Eriocheir sinensis[M]. Beijing: Jing Dun Press, 2002, 124-
196. 3831, 275 IR FRAEEORM]. JEat: &)
MikE, 2002, 124-196.]

JiY, Sui NY, Wu X G, et al. Effects of different diets on
reproductive performance and HUFA composition of
Chinese mitten crab (Eriocheir sinensis) broodstock during
second spawning[J]. Journal of Fishery Sciences of China,
2006, 13(1): 92-99.

Wu X G. Effect of phospholipids and highly unsaturated
fatty acids on fattening, reproductive performance and laval
quality of Chinese mitten crab (Eriocheir sinensis) broodstock[D].
Shanghai: Shanghai Fisheries University, 2004: 4-16. [%&JI
T, BENE A BRI B R h AR R R AN | A
FEPEREANE AR E A R[D]. _RifE: IR R, 2004
4-16.]

Xue L Z, Du N S, Lai W. Histology of female reproductive
system in Chinese mitten-handed crab, Eriocheir sinensis[J].
Journal of East China Normal University (Natural Sciences),
1987, 3: 88-97. [BFEfE, ¥AmILL, Mifh. hAeoiz AesEd:
AFHRGNA L ERTFET]. BRI R A =R (F AR
Jii), 1987, 3: 88-97.]

Zhang Y L, Kong J, Liang M Q, et al. Effect of Antarctic
krill meal in diet on the fecundity of Litopenaeus vannamei
broodstocks in nutrient enrichment phase[J]. Periodical of
Ocean University of China, 2017, 47(6): 69-77. [3k £, L
A, BRI, S5 R IR I B X TR A B
JFLANEERTUR SRR = R A2 [T]. P BN R 2254, 2017,
47(6): 69-77.]

Wu X G, Cheng Y X, Zeng C S, et al. Reproductive
performance and offspring quality of Chinese mitten crab
Eriocheir sinensis (H.Milne-Edwards) females fed an
optimized formulated diet and the razor clam Sinonovacula
constricta[J]. Aquaculture Research, 2009, 40(12): 1335-
1349.

Wu X G, Cheng Y X, Sui L Y, et al. Effect of dietary
supplementation of phospholipids and highly unsaturated
fatty acids on reproductive performance and offspring

quality of Chinese mitten crab, Eriocheir sinensis (H.



660

o il K 2

#3148

(24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

Milne-Edwards), female broodstock[J]. Aquaculture, 2007,
273: 602-613.

Sui L Y, Wu X G, Wille M, et al. Effect of dietary soybean
lecithin on reproductive performance of Chinese mitten crab
Eriocheirsinensis (H. Milne-Edwards) Broodstock[J].
Aquaculture International, 2009, 17(1): 45-56.

Bray W A, Lawrence A L, Lester L J. Reproductive
performance of ablated Penaeus stylirodstris fed a soy
lecithin supplement[J]. Journal of the World Aquaculture
Society, 1990, 21: 41-52.

Cahu C L, Guillaume J C, Stéphan G, et al. Influence of
phospholipid and highly unsaturated fatty acids on spawning
rate and egg and tissue composition in Penaeus vannamei
fed semi-purified diets[J]. Aquaculture, 1994, 126(1-2):
159-170.

Andriantahina F, Liu X L, Huang H, et al. Comparison of
reproductive and

performance offspring quality of

domesticated Pacific white shrimp, Litopenaeus vannamei[J].

Aquaculture, 2012, 324-325: 194-200.

Nhan D T, Wille M, Hung L T, et al. Comparison of
reproductive performance and offspring quality of giant
freshwater prawn (Macrobrachium rosenbergii) broodstock
from different regions[J]. Aquaculture, 2009, 298(1-2): 36-
42.

Wu X G, Cheng Y X, Zeng C S, et al. Reproductive
performance and offspring quality of wild-caught and
pond-reared crab  Portunus  trituberculatus
broodstock[J]. Aquaculture, 2010, 301(1-4): 78-84.

Huang X R, He L L, Tan R, et al. Effects of salinity on

swimming

reproductive characteristics and embryo quality of Eriocheir
sinensis[J]. Aquaculture Research, 2022, 53(14): 4970-4979.
Cheng Y X, Du N S, Lai W. On the ultrastructure of yolk
lipid distribution and its changes during the Chinese crab,
Eriocheir sinensis ovarian maturation and embryonic
development[J]. Chinese Journal of Zoology, 1999, 34(1):
51-56.[K T, SR, MR, Aol E e o S AR AG A
B VIR ZETE 0 2 4 B AE R B A RO AR [0, b

[32]

[33]

(34]

(35]

[36]

[37]

[38]

74, 1999, 34(1): 51-56.]

Tian H M, Zhao Y L, Li J J, et al.Biochemical changes
during embryonic development in the crab Eriocheir sinensis[J].
Chinese Journal of Zoology, 2002, 37(5): 18-21. [H4EH,
By, 2, 5. PRGEEG R B h F A
AR ], Bh¥aEaRAR, 2002, 37(5): 18-21.]

Wang R F, Zhuang P, Huang X R, et al. Developmental
changes of biochemical composition and digestive enzyme
activity in the eggs of the Chinese mitten crab, Eriocheir
sinensis, under osmotic stress[J]. Journal of Fishery Sciences
of China, 2013, 20(2): 299-307. [E7%, HF, BbesE, 2.
5125 W3 %o Hh A G0 R A VR A A 2 R A T I 1 1 5
W], R EAKERRAE, 2013, 20(2): 299-307.]
Harrison K E. The role of nutrition in maturation,
reproduction and embryonic development of decapod crustaceans:
A review[J]. Journal of Shellfish Research, 1990(9): 1-28.
Cahu C L, Cuzon G, Quazuguel P. Effect of highly
unsaturated fatty acids, o-tocopherol and ascorbic acid in
broodstock diet on egg composition and development of
Penaeus indicus[J]. Comparative Biochemistry and Physiology,
Part A: Physiology, 1995, 112(3-4): 417-424.

Wouters R, Gomez L, Lavens P, et al. Feeding enriched
Artemia biomass to Penaeus vannamei broodstock: Its effect
on reproductive performance and larval quality[J]. Journal of
Shellfish Research, 1999, 18(2): 651-656.

Lou Q M, Wang Y M, Liu X F, et al. Analysis of fatty acid
composition and mass spectrometry characterization of
polyunsaturated fatty acids in Euphausua superba[J]. Journal
of Fishery Sciences of China, 2011, 18(4): 929-935. [#F+ 1,
TEEM, XN, & rE RIS TR 4 BB 2 AN
iR B R AR A AT 9], P K = B2, 2011, 18(4): 929-
935.]

Xu H G, Zhao M, Zheng K K, et al. Antarctic krill (Euphausia
superba) meal in the diets improved the reproductive
performance of tongue sole (Cynoglossussemilaevis)
broodstock[J]. Aquaculture Nutrition, 2017, 23(6): 1287-
1295.



56 BRI A AP RS R AR A o v A B BB R IR R A S 661

=t

Dietary effects of Antarctic krill meal on reproductive performance
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Abstract: To explore the nutrient enrichment effect of Antarctic krill meal to Eriocheir sinensis brood stocks, a
60-d feeding trial was conducted on the reproductive performance and embryo quality of the Chinese mitten crab,
Eriocheir sinensis. Three diets were formulated, incorporating varying levels of Antarctic krill meal at 0%, 10%
and 20%, with a control group fed razor clam Sinonovacula constricta. The hepatopancreatic weight (HW),
hepatopancreas index (HSI), gonadal weight (GW), and gonadosomatic index (GSI) were detected after 60 d of
nutritional enrichment. Each treatment had three replicate tanks stocked with five males and 10 females. The
reproductive performance of broodstock and embryo quality—such as egg production, fecundity, reproductive index,
egg diameter, weight, and biochemical and fatty acid compositions—were analyzed. The results showed: (1) The HW
and HSI of female crabs in each group significantly decreased (P<0.05), while GW and GSI increased
significantly (P<0.05) after 60 d, with the 20% group showing the highest values. (2) Egg production and
fecundity of female crabs reached their peak in the 20% group, with no significant differences (P>0.05) in
reproductive indices among all groups. (3) The phospholipid content in the 20% group was significantly higher
than that in the other groups (P<0.05), the highest triglyceride (TG) content was found in the 10% group, with an
average of (1449.73+101.38) pg/g, significantly higher than other groups (P<0.05), cholesterol content in the 0%
and control groups were significantly higher than that in the 10% and 20% groups (P<0.05). No significant
differences were observed in egg diameter, egg weight, moisture, crude protein, and crude fat between the groups
(P>0.05). (4) The content of C20:2 and C20 : 4n6 was highest in the 0% group, with a significant difference
compared to the 10% group (P<0.05). However, no significant differences were found in the total content of
saturated fatty acids (SFA), mono-unsaturated fatty acids (MUFA) and poly unsaturated fatty acids (PUFA) among
all groups (P>0.05). The results indicate that 10%~20% and 20% dietary Antarctic krill meal could promote
gonadal development of the female E. sinensis and significantly improve reproductive performance and embryo
quality, respectively.

Key words: Antarctic krill meal; Eriocheir sinensis; gonadosomatic index; egg production; biochemical components;
fatty acid
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