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WE: AARUFTEREE2RE R GABERETFHRGY)HEL XL, FUKRE
WEHW AR E R, RARALR. #REFNERZELRETE, A&
KM fo e BT REENAEI A TN TR BEERNERTE. £REr: OFELH
FTHAFHAAARLAGRREMF CHEKESGR)H R T B4, H2 F A G AE
S—11AMFHRFESRARTRARK, EZ2RTE%; OQRAKRFIHT, ZHERK
BEMAFEHRINMANEAG, BAGHMRBA, ZHERIBRFRXH AKX
FEzMR, AFMEFEMIBRERLZREE,; O KEA T T, BHEF 4MME%
BR B (AKP)Fn B2 M 2 B B8 (ACP)E M DL B Kt AL ik 7 (T-AOC) K F#H @ T B4,
MR JEIE P AKPE DL R A ik B HT-AOCKF £ 5 8 %; O FHAERE L
B AT FHRAL, 44 Lt BB 411829.50%F022.94%., R KW, EHGInE W A
KM R R X EEEABERIAE T R A FRERA RN, TR Af =L
HRT R

REER: PR EE, 08, R, AEME; XFLR
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B ME R, e b e2EN0% AL, HE
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WA TR R, ASTRTEH H 20104F FF 4R 217 Hh AR o
18 2 0% . K (early-maturing strain, EM)FI12{%
i AT K (late-maturing strain, LM)) % & HF 5T,
HETC £ T 2840 (G Hr B, A 208 2
205 B AR LT TAETF R LK, &0l
MFEFEVERE" . P s e PUtEaeY
T FFAE RS 5 i s YAy TN PR R 1 F
SR IEAT VAL, (EX 2365 B R A A o A 288 o ol
HHMARERGEWIIGE, XM TEF SR 4
AT VP4 FICKE R 1 B ARt 102 H

PG T i A 5 AR K R B R B R,
CIRPS R = Vel = e S TR g AN
WO R E, NMAERATHL, i H R
JE AR AMLIE, JEBRTCTT, PR A A A
P R R B B By By R A e SR
FE 5 05 U PR RE S DA K ™ Sl 0 i R BT i Y
HEFEbR, AT 5T R W AR IR RN A g5 BT 1 e
EEFLEPER MR LR, MH—~
PER B IE T W] RE 252 M 2] o) — PR S,
AW 38 AR ) 37 5 PR BE L ] A BRI W) 4R
JE S5 F R 6T BL S 36 A 1B R R 7E 1 B B
() FRFEVERE , I 38 2k 5 A i e RN CRE S B VA
R bR ERE, DU IE R TR — 20
TR LR ARG TS5 Bk

1 MRS TTE

1.1 KERZ{FKIR

ST P2 BB B L 208 M B 2R X R
Y1 KR L A 240 L I T K 2 AR AR 4
BEBER .G, HhWiEd s R hA RS
21 [ 20104F JiE LA YT 7K 28 77 5 BT A o AE G B 1
B A ZAE R BN, HATC®E 25 4C
(GINEERYBL . 20 2 . B BAHE IR DL Bkt i 4l
W e 2 AR S S A R L R 1, e B 4 SR AR
) S 249 P o Sk A 7 B TE R R G SR AR R
S TN N LRI PR UN A= By R VEEORIIR S
PF TR T, B KIRZh AT 2017 4E5H LfjiE 2
PR R A AL PR AR B R M A T 5 A AR SR
1.2 FHEEI

S b 3 A 12 1 T FEURH 25 11 [T (1 < 96 =7.8 mx
7.8 m), [ DU JE AT BUZ B RE R, Bk R L 2%
WHE25 e e SRR, AR FEK T —2, FRg
Z A K PR AR B 3% 30 o BB R ) 7 — A x5 xR =
6 mx4 mx0.7 miy/KIL, KLV E NG, Pl

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

F1 PREGEE_RENR BARRRIRAE
EHEFEXRNENERE
Tab.1 Average weight of the broodstocks of EM,

LM and control E. sinensis

PR P B/ A PRI R /g

population sex number  average body weight
20 HLACE A M female 845 136.19+9.82
EM stocks

HE  male 315 187.45+12.90
2B MR HGE A M female 703 163.72+14.27
LM stocks

HE  male 258 227.58+17.76
X RRZH SR AR M female 926 114.39+8.64
control stocks

i male 371 162.52+10.44

K LB ALK BT . S T TR R N ] A 4
B, FEKRGUT BT — DK < FEx5=2 mx2 mx
1 miJ40 H 46, H AR AR 30 cmi Y By ik
SRR o A PR TPOICE 201 500 2K IR 4 {4
TR DRV AANFATAE , AR PR B AR
WOt H G i 5E . B RSk H R R A 15 ¢,
TEARHE KA B 18 3 8 %

Hh A o B 8 e K IR 2 0T 8 B B A A R
B UG RN, Ry ik o 45 A 2 T AT R
22 BE BRI e 2R R MR RR W LR AL, 6T ALK
FEAN AR P T A 50 TR 3K R 400 (HE 4% 22), OF:
P WA PO SR B B R K A A, gk st AT O
BB B FRIE o 1K T 7 5:30 4 47 $ M g
BC A iRDRE, PR 24 A BT i 1 1%~5%. A
HICH/NIE G, B4, WEIFC R
W R VEDRL SR BR GO0 , AL IR R H e i
WK AEA: , (EH RS, By 1k R 1 A
FIE B RIK AL . AR 2RI 1K, pH 7.0~
8.5, fi#E>6 mg/L. ZA(NH;-N)<0.5mg/L. W
R 8 <0.05 mg/L. MK R, &H#H
7K, FFRERR 1S b SR 4 A RO AR AT B
1.3 HERE

JHRE B AT G A W AE N R, OF
Xf B PUAR T A A BT R, R TSR
AR 25 S0 By B 1) A0S % . B % (weight gain rate,
WGR)FIHF 5E 1 K K (specific growth rate, SGR).,
VR E R, &H210H S A R A REHL
RFE200 LA AT, TR N T IREK YRR
FHHL 7 RAFRS B PR (R 8030 0.01 ), ERA 0 %
T HFVEE A PR AR B, B TS H WGR
FMISGR, FHH ALY,

WGR (%) = (Wy— W1) /W1 x 100% (1)
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SGR (%/d)=(In Wo—In W)/ (tz—t1)x100% (2)

Kb, w53 5 B o Ry B 4% 28 41 8 1Y) o1
BIA i (2).

WA S5 F 11 H 210 A0k, 40 00 58 ok
ARAETEEL, AR 5K 51 = ST T vk A i 0
SEAERCA, T T R L LA
B, MR P AE T e T % 0 A L R R RN L
F1%) 250 S R T G i) A A R R R R 1 o
PR aD, JRARE T | R D)
LSR8, X T A Y IE R e R A BT
HEATROAG 43 9%, 70 MS59%: <4.00 g. 4.00~5.99
g. 6.00~7.99 g, 8.00~11.99g. =12.00g, 495
TE3ASHEAAR H11 8 25 FIAR S5 ST o 1Y L A

1.4 SREIIEMNE

A AS AR 43 o) HEUHE Af £5 10 H 5~8 gdn
B, FH1 mLyE ST a8 AR 55 — 25 J2 Sl 0.5
mLZE A MR, HEALS mLEE S L&Y, b
Je i B I R R e A VRAF S, R AE T80 °CIK
s H .

MR EVR R IS, 164 °COKIE B P A0 3% 28
(FEEIKAZF, TI0BY21%K30sf5, #4°C. 12000
r/minZ& R 85020 min, B FIE W T O
TSm0, FREL0.2 gZ&2 A I T IERR . AL
mL(W : V=1 : Sy TR ARG, T4 °Cukit
TR AR 88 51330 ), 7E4 °C. 12 000
r/minZ&F F B.020 min, BUPBIE R EE T B0
B, RIEFHRE L, B BWHER T & 08T
5255 . SR FH RS ot 8 i 2 ) TR A 5% B 2B
() 3 R0 G X R T W TR BB (A CP) AL P 1 2 1
(AKP)¥E M L K S A L BE J1(T-AOC). — %A fk
ZA(NOYAY e B E 4700 €

1.5 KEXR

201843 1, Jr il A2 W AR LA B xf
HECZH A 52 5 I A b Bk o PO fE A L N R
U RJTHE N S5~10 g N ] T RS g . SEA
FEARMTERT RIS, YR
R A W 7K S 5B TR (Aeromonas hydrophilia)Y -2-L-
1o R F91 59 50 295 SR o W8 /K PRI T T S o R
0.98x10° cfu/gBE MR B ik, T4 500 509 2.0 pl/g. ]
BT R (R 0 210.01 o) PR 4B (A i i, AR5
R R 5T £, FH Gl T S A DA T8 25 =20 e A
TSN R, BARREINER, &
AN AL T30 HUTVEE (WEAE 25 ), T IS B SE 5
FIVEE SR GH TR PR A b o B RO 10 s
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FETAEOL, HZIESE3 dNTCFET AR RS
1.6 HIEALIE

JIT A K R R BB bR v 22 Ros o (]
SPSS 22. 0% 1% 5 g B s i A7 Ge it o b,
Levenelkilf 177 22 57 MRG0, M8 AN 1 2 57 1
T 22, X E 4 BB AT I 5X 8 AR
AR, SR HTANOV AR 52 46 45 Rt 47 J7 22 40 ¥,
K F Tukey's-b(K)ik i 17 2 5 LS, 5504 i 4
Ja AN 551 5 22 08), R Games-HowellifE 17
ESEKIR ., LAP<0.05h2E 5 3, #FExcelfllSigma
plothh 4 I 2 il HH G 35 .

2 4R

2.1 HKMEE

WA 3k B R A S %) R 2 AE R R 4 14 2 A7 8 [
BEWFRIEPERE N R 2FT /R, — R Y - Y A T
R BN o Bk . X B, (HEA
] 22 S8/, ¥ H0.4~0.5 g; =BEIAWGR,
SGRFNL I #2555 SR E L, [FIFE L2
A 2 T MR B A X R

®2 hEGEE_REHR. BARABEKEEGHE
KRR Z (F M R A TR A M BE
Tab.2 Culture performance of the EM, LM and

control groups during the juvenile culture stage

A FABH A A AT A4 payice:]
index EM LM control group
SEEAR T R/ g 0.463+0.032 0.423+0.026 0.431£0.017
average body
weight
14 H R /% 7 623.79+534.65 6957.73+426.18 7 103.27+291.81
WGR
FEE KR/ % 14.48+0.23 14.18+0.20 14.26+0.14
SGR
[SRREA 68.90+2.24 63.20+9.90 63.11+3.24

survival rate

T 3 7 T A R X R A 7 1 B B S 34
B AR A LA E TR . e AR TE9—11
J 0 A p e — B T R, O He R
R 2 TR IR, (8 = BRI 2 8] O 3 2
SE(P>0.05). P& FRAESER AT, = HEARNEE
IWGRE AR [ 2 PR H(52). fE6—7H i,
W rp X R A R A, A R R AR A K
PR O R R A S A, A S B[] e 2
BERAE K R e, R Rz, x4 A4
K HURENS (K3), BRI SGRE/LEHY
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Fig. 1 Average body weight of the EM, LM and control groups during the crabseed culture stage
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Fig.2 WGR of the EM, LM and control groups during the crabseed culture stage
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El3 FEHZEBE_RER. BARRBFEECANEMBRNFEEKETWL
Fig.3 SGR of the EM, LM and control groups during the crabseed culture stage

WGRZE 1,

22 WEER. BRER, TERIABSH
SRR SR T AR NRF R R

PRI R, IR E 25 = BER O R R

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

W KANKFE N2 R X, Hoy=
i 2% 5 I (P<0.05), =RHARBRINRT S
BCIE FEFN P AR, bR 25 5 W (3R 3),
210 B SR A A4 0l 23 A1 T74.00~5.99 g
F18.00~11.99 g% X Al A, 4351 o5 B #929.15%
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RT3 PEGEBE_RER RARABKEEGAMBNMRNMER. RREN~E

Tab. 3 Survival rate, precocious rate and yield of the EM, LM and control groups during the crabseed culture stage

%H MEfR  female HER male
index R SN M AT A4 payiei:l LR BTN M A A papistl
EM LM control group EM LM control group

FRR TR/ 6.63+0.50 6.91+0.57 6.60+0.97 7.82+0.60 8.51+1.59 7.51+1.38
average body weight
R R % 41.00£6.18 36.00+£6.95 32.50+3.04 42.1343.47 34.33+9.09 32.17+4.07
survival rate
FEE/(g/m’) 123.36+23.68"  122.49+20.96" 85.20+12.95° 149.61+18.57*  133.87+9.23" 100.32+9.01°
yield
FLIER /% 9.44+2.90 12.49+4.38 15.00+2.11 5.77+3.25 8.67+4.10" 15.71+2.47°

precocious rate
A FATEEE R F S BER R 2 5 35 (P<0.05), RIE

Notes: values in the same row with different superscripts are significantly different (P<0.05), the same below

MI27.31%; 208 HE AR 204 T8.00~11.99 ¢ & T2l B MA,

BURE DRI, o050 HERE A 933.85% 126.57%: 54 wEEmBHET=

o B RS 3l /)N, BERLS 53 413 T4.00~5.99 - o

oI AT Y, 4030 i M B 130,799 129, 76% . TEHWW&E@%EIE%W?%ﬁ?,

AN, 7E8.00~11.99 gL X I P, 24 0 28 1 ;;|;Z§ﬁi§$£ﬁf;q@;+£i§;ﬁ§fﬁ

. . M TR] L %o R %

Pies BBV AR X RAL(P<0.05) (B4). Wik EREV . P BBV I B BT 2 S

2.3 ARFFRIEREIEITLER AN, 2 O A B B T 3
A i I bR L S R S g R E15.00%F14.34% .

SEARIMFEAP R . WIEHFEIRACP, AKPRIT- .

AOCTENFHENR o TG Py 5 Foxd Bl , dhrpoge 3 Wi

T AR AKPYE 1 32 35 55 F X4 B4 (P<0.05) . 1t 31 M KM

AN, HEART BR 2 IR TP NO S B TR R )

A, AR Jo e ) 1 KR O S A D A K T RE B
206 H REK AKPRIT-AOCTE MLk I i gk S BB PEMR, 0T 8 Ff £ 10 o B 9 ik —

PR, Hrp MR T-AOC/K 227 B 3% IRV R A 25335 T ST sh ik s

(P<0.05), ItAN, SEARXT BRI P NOR & i T RS R E R AR AR KA O R & BRIk Y

MEAR  female HEFR  male
50 ¢ O F#Bk  EM b 50 ¢ O Rk EM
O MATHE LM O BATHE LM
40 W XHEZH T control group 40 WS4 control group
8 %:;o 30 b S go 30
= al = L
2% . 2%
V2 20 R e 20t
m g o
10 10 ’-I-‘
0 0 : : ' '
1 2 3 4 5 1 2 3 4 5
/g ks /g
size size
() (b)

4 PIEEGEE_RENR. BARARAESGANENRNARTH
P o B AR A R /N 5 5 BRI [ — AR AR S R A 1) 22 57t 12 35 (P<0.05)
Fig. 4 Harvest size distribution of different body weight ranges from the EM, LM and control groups

Data with different lowercase letters for the same size among different populations indicate significant differences(P<0.05); 1. <4.00 g, 2.4.00-5.99 g,
3.6.00-7.99 g, 4. 8.00-11.99 g, 5. =12.00 g
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T4 hEGEE_REHR, BARREEAEEGMBE IEFSFMREIRFNE
Tab.4 Comparison of immune indices and antioxidant ability in the hemolymph and hepatopancreas of

juvenile E. sinensis from the EM, LM and control groups

5iH A female T male
index BT e AT A Xof HE A LR B EEN e AT 1 X HE 2
EM LM control group EM LM control group
FFEBR  hepatopancreas
ACP/(U/mg prot) 14.23+£3.48 14.26+4.63 12.9445.80 20.49+5.93 17.94+4.82 15.86+4.94
AKP/(U/mg prot) 8.7142.37 7.8842.12 6.64+2.26 9.1943.83  7.40+2.18" 4.4420.64'
T-AOC /(U/mg prot) 1.06+0.69 1.42+0.65 0.82+0.74 1.26+0.60 1.56+1.26 1.23£1.14
NO/(umol/g prot) 107.79425.79  135.17+33.19 122.53+11.83 117.24424.63°  138.62+25.13% 175.81217.89°
I#E  hemolymph
ACP/(U/mg prot) 4.80+1.10 5.12+1.66 4.84+1.62 5.47£1.50 5.13£1.07 4.97+0.90
AKP/(U/mg prot) 1.10+0.48 0.97+0.24 0.88+0.20 1.13+£0.16 1.56+1.11 0.88+0.20
T-AOC/(U/mg prot) 6.36+1.04° 5.3541.46" 4.95+1.52° 5.62+1.39 6.56+1.76 5.05+0.88
NO/(umol/g prot) 13231433.16°  140.65+31.12° 148.1724 58" 157.56£19.01  160.97+36.01 157.92+32.12
HEfA  female HifE  male

& AT LM

70 & RHBEA EM

R H/%
cumulative mortality rate

12 24 36 48 72 96

R R %
cumulative mortality rate

80 @ FAMAL EM - AR LM

—o— XTHEZH  control group

12 24 36 48 72 96

W RE JE I [)/h KRS I )/h
time after challenging time after challenging
(@ (b)

El5 PEFGERE_RER. BARABENBERSENRITRTE
Fig. 5 Comparison of accumulative mortality of the EM, LM and control groups after challenging by A. hydrophila

WA BN BE ), HRBMERZHAEREN
AN, JE R E AR T W e sh AR Kb
BE BT S B R U 28 g A1 2 1 B B I 4
FRHH , WL R UR RN R Bk F RE UK LE AH [R] 5% 5 A
RMEMEAMTHARKERESA R, HAhE
IR Ay 20 Fr A 5 2 G S R R AR M A e A A
S35 X IR 75 5.23% . 9.68%F14.12% . 14.24,
HARSGRA I H X B AL 55 3.57% . 5.00% Al
1.97%. 5.92%. Z5FUEBH, i FRHAS thAe o B
S R A HEAT REAR L B ORI LA R T A KRR Y
TRELHE, IR RERL N &, MMk
Fk REMARKERGERN ., ALBPHET
BER I A KPR AR 22 Sk, RI20% i A A4

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

LR R AR DL T G A, JLEE SR AT fiE 5 M ik
T REACEA MRS 22 5300 5

32 FHEHMR

Hh e G B T A T 3 0 SR B B
FEA~6UC, TN FIVEE A 35 7 0] 18] 52 21 [/ 2R 40 L e
U5 7 I 2 )R] 28 A B O P BUHAE 1 IR A B B
FET- R i) F BN 2 20 AR E
TR BTG 3020 1) R e 7 HE M B2 5 1 28.54% 11
8.78%, W AR TaidiELg s — &M
FIRERZE 7, 088 35 52 [A) A PR g dy . A ko
A B R IRGE R A RAR o TR 25 AN
RIGIEBLT 8 3N T 52 00 5 28 7 4 Al
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ZTMENEERE, AL P EFMRER
2014.85%~45.95% M " 22 5, G ERE
Mrds v R A, DUE B P 3k B 4 ) 2 B R
PRI,

1 P L2 B 52 5 5k A7 AF T 08 SR 5 o Bt
J R R ) 2 DR SR AE ) 7l MR R es,
AT AR AR 1% R SRR Ok i 37 381 SR 4 7 (1R FE AP
AR ST TP R R G 10 BRI A T R
B, X5 Z e g R IR R T Y RUR
FH—F, AT UL 38 A5 3% B AT LA AT SRR I v AR
OF B LS R o X R A R 1
55, SCIIA &P LR LGRS R
FHIE, GEBH T 5 20 (0 3R B % 138 B 0OR 1 1 1
FHR, 3 A, ARSI i () BRI T
IS A= 28 ORI 0 A I R ) PR A 1 0 R
B SIS Y RCR K] B ARSI HIRE IR A 17—
VTSRt T Sl S WY S TEO NI 1TV
(VANEE N ) & 2 N WL RE S =y 3 (A=A
AT KR, T FRAR IS 2R A FRIF 5T .
33 ®EMRMRE

FEAH AL . B R B IR HiR T
S5 B % A RN TR RAR R S — R A n) ™ B
Ml 2 % P AR B R SR i — 2 R R, L
RIEPURERE BB ER R B R 5 B E
B bR 20 [ N2 O SR A
LB o e B 2 ) 500 B0 e 44 i R CHAE Ty T
S P R N e BT RE,  (H X RE R i TG v
AR AS I fift o 10 8 35 5 b G 28 B s M BB AR T Y
KmfedE . Hit, @R EEEE RN
SRR, TR R v A o SR B 2 e
f14) 7R [ T

AKPHIACPE H 52 3l W) e 98 52 o v 27 o %2
AR PR B, T AT RE A8 R BE A1 e AR 1Y 9
A, I f 18 oo IR 3R T 43 R in 3 A 9 40
L P I D B S ) I R il %, IR T I
R I 411 8 LR S e T REAR S A 5 S %10,
T-AOC/Z: ] T4 & WL BT SE 1k 2 e T AR Bl 1 25
BYEFERR, RS R ] LL LR bR A A
FLRE 1Y AR S0 W R T AT AR R I 9k L P
AKP ., ACPAHIT-AOCH) /K -4 B . 7 F X B 4,
H U S B S R R A S AE ML g
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Evaluation of culture and immunity performance of the second-year-old
early-maturing and late-maturing strains of the fourth selective generation
during the juvenile culture of Chinese mitten crab (Eriocheir sinensis)

WANG Haining ',  JIANG Xiaodong ', WU Xugan "***,  DENG Deng **,
XIANG Chaolin >*, CHENG Yongxu "**"

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;
2. Zhejiang Aoling Aquacultrue Seed Industry Co., Ltd., Changxing 313100, China;
3. Shanghai Collaborative Innovation Center for Aquatic Animal Genetics and Breeding,
Shanghai Ocean University, Shanghai 201306, China;
4. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
S. Shenzhen Aohua Agriculture and Animal Husbandry Co., Ltd., Shenzhen 518054, China)

Abstract: When breeding for some specific parameters, relevant parameters always undergo covariation. A
selective breeding program has been operated on Eriocheir sinensis for different mature time and culture
performance equally since 2011, but crabseed quality of selected populations has not been evaluated yet. This
study was aimed to evaluate the crabseed quality of two selected populations (early-maturing strain: EM, late-
maturing strain: LM) compared to pond-reared crabseed without selection (control). The results showed that:
(D The final weight and specific growth rate (SGR) of two selected populations were both relatively higher than
those of the control all through the experiment, and the average weight of EM was lower than the LM between
August and November, but no significant difference was observed. @ The order of survival rate and final yield
was EM > LM > control with significant difference in yield of females, the order of precocious rate was opposite
with significant difference in females as well. 3 As for the immune index, the levels of alkaline phosphatase
(AKP), acid phosphatase (ACP) and total antioxidant capacity (T-AOC) in hepatopancreas and hemolymph of both
selected populations were higher than the control, with significant difference of ALP level in hepatopancreas of
females and significant difference of T-AOC level in hemolymph of males. @ The injection of Aeromonas
hydrophilia resulted in both lower (29.50% and 22.94%, respectively) cumulative mortalities of two selected
populations. In conclusion, selection for different mature time and culture performance of E. sinensis also

presented an effective improvement in their crabseed quality.
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