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B E: PGB (Eriocheir sinensis) N T FF P 2R AU 22 51 B0K, HRTR Z 1 BRI B A B
TR, T AN T A R AR SR A B A B R S SR RICR AT ST LB RS SR A GRS T < 1A 300 g, MfEfA
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()T AR HEAT I 35 T8 A R A R AR 7 T rh AR g B
T 5 URNAR , (ELZ [ PN A1 15 A L Ti] 258 R RIS e
BEF ORI HET, A A A RS rh A4
BB R M E T RO E R AR Z
A1 4 SR GE T AR R B T SR AR A% (MEIK
50~240 g, HEAAR 80~330 o) X A= 5 14 8 FI iR I
TR, D S T OR [AEAS R AR
TR A (MEIAR 126 ~ 214 g, HEIAR 173 ~ 304 g) Y &
FEVEREFN T B ROCR 25 55 (H 8 K HAS SR A LR FH P
REMEFTHOREARA D RGEMWIIR . AR5
DR KBS B A A FE X 42, LLUOE & B A% SE A
(HEAR 150 g, HEAR 250 ) VE A%t HE, 8 3k 0 5 A L
B R RRAR S A 1R A B MR RE IR IG TR N Ak
S TRV T figh 8 RRA 2 A 1 Bl A= 2, LA
RN TEEF RIR G A 7 i f b o AR e #5: DL K
B AR A S PR I S B B

1 MRS IE

1.1 FARFRIERAEAT
2021 4F 11 H , 78 1 1 3 K 27 52 B 7= 22 4

B i AR B RIS SR AR (KA T ) X B4 SR A
(KA 1), Pk 1 I3 R AP A58 5 JC B R4 4
1) ISR IR R AR G B AR A ke 1y
A 2 5 P rh AR O B AL A b Tl
FEIF K ER B 18 247 FLEC A B 6 9 1) 3t 4758
Bic, S BCHERELL R 3:1(K 1) o FEARAMMN KRG IT
GREE MK fE 0, 42 RECE AR SVA BT 1) 5% e 5 R
It K Uk e A A MR AR IR T 10 TCH A 3 R IR —
W, T 10 “CHHE R, R AR 2 2 1
YRR EAR AU S BB 10 I8 I i R )
SRS A 45 22 L b 3 i ME A Y 460 DT LU 8], 22 2022 4F
1 A T A 50 R 55 21 90% i, HEK 51 4652 i it
Mg WS e B e K PRAEK A R —E 1
1R T G KA Ao 7 T B 0 A ] R b G
IS ARARAE T, K F0 B0 8 3R A T 52 P b 3 B AL
3 A WIIF LG X B A T B L ST 0 B
il 25 b7 DR A B 2 A R HUOR B 28 B e
VRIS 3, — RS R IR T X & i it
KA T A T e BE/NBR K, A AR B

R1 TREARPEAERERATHERERYE

Tab.1 Average body mass and quantity of Eriocheir sinensis broodstock with different body sizes

MEAAR Female

TR Male

2153 Ttems

i Body mass/g  #{3E Quantity

Fig 1 Size 1
HAE I Size 1l

320.92 + 29.52 302
160.27 + 19.58 424

SRR
PS5 Body mass/g AU Quantity Mating pond area/m”
418.42 +33.72 91 466.9
250.61 + 18.38 148 667

1.2 HEMmREREHEMERES T

20224F 3 J1 20 H 7647, C I L 5088 i 24 b
T Bk, WA T SR , Pk A P Bk
UCEUR T ) S BB, B> AR 2 e 4 8 L 40 o i
PEAT A SRR REF 5T o 7 SE DU 90 DI R 30 1) e
A BRI, S 55 B B e 0 485 O BB T B R T
Ky LT R CE R AR AT IR A A
K& 5 9 0.01 g) Bk BB B 5t ek 401 53] B B9 Ji e
0 A o o 5 FLURFRER 0.1 g 22 A7 I P B AE B 8%
B A B, 2 RSB T A B O T S A O
(Egg production) , 45 JJ (Fecundity ) 14 58 45 £
(Reproductive effort) , 1A,

P.= W/Syy (1)
F =1 000XP/W, (2)
E,= 100%xW/W, (3)

AP R, 100K/ 2 s W SRR BT £, g5
Syw WAV, g3 F NAEFH T Rilg; E N A E
BEL, %5 W, I ONEEHUN 5 &, g0
1.3 HEBRRENE

£ OLYMPUS 58085 T FH H U8 2 B 442
CREBRE) 1 m) , B H A R EE N & 100 4~ B9, BOF
PHEME R OIFE . BURIG 3 ~ 4 mg (VR 55 ) , Bk
RSB WA R W 73 1 R K 43,
HIT 32— F R FRE SR i A, 6 it
THE LGN (Egg wet weight) 5 B FR E 1T EUS 1Y
ARG A B SRR, A 70 “CHEFR b+ 2 E
A TR M A H) 2 = RS R PR 4 BTt
BT (Egg dry weight) , 45 F 30 O 8% &5 52

RE3WM S IR
Sww = Wy/N (4)
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Spw = Wy/N (5)
s Sy R HLBIIR T I, g s W M IR T L, g5 V
R BREE AS 5 Sy A ERIE TR g s W, S BT
e
i B AOACH " B J ) s R R 1 F
Gy &, R LG E Ak e B & L A
550 “CH ¥y 2 4E I E K 53 i B FOLCH
TR VOEDT) VO ) =2 1 il 48
B 3 R FHR VR TR I A 7K o3 1
1.4 HERHEEE
240G O BE R BOR B 120 R/ £ A
30 mg/L il 85 2 Frf A0 PR HEA T 75 1276 30 min,
RS o 5 B AT EESE , (i AN [R] B0 A% 0 O i AN
[] , A PRAE S A7 7K AR 7 Ak &)y A ) 28 8 — B, HE 8

B AR FUAS /IR AR B 8 2, ELARHE i 4 B
FRMNE 2R, OO IEAL S T 4G B AE
(Rotifer) , 1 KA ME 2 U, B YA MR AT E M IE T K
1T RE WL S 48 HUTR A1 D0, 48 DG > ) 8 5 R
i 7R IE B BT 4R $MR — 5 o) Y 2 4F
(Artemia) LA BEATE FR50 A0 . & B 0T E] 92 T 7K A4
HE 2, P IR B 4G 2 E A IS R RY /D BR B
(Chlorella) . #hARR: & W B O-E pH 2 & W AH
MR A 2 o A e A BEYE R, B 1k Horp i — S
FEUEW T . FE VAR K IR 4 ik —
JEAJG P AT IR G A, e % B4R i i A
U IR AL IRALIT TR A 2 ~ 3 dL 5 1 Ry
EREEAAS s 5 B R IE AR R RS, 52
WL BN RE] S DUR B dras 6 .

R2 FAEAFRBINENIRBERNFLALESH

Tab.2 Experimental pool area and number of E. sinensis broodstock with different body sizes

Wi {H A% 1 Size 1 FiAg I Size 11

ltems 1# 24 3# 44 54 6#
3 i A Pond area/m? 1400.7 1400.7 466.9 1267.3 1267.3 1067.2
7eOR A 50 50 4 90 90 77

Hatching crab quantity/4™

1.5 BFEIRITML

FEIET , 10 58 B A S THC Y I e B A 4 B
BB 5 T AR A B % (Survival rate)
HETEL AN, 10345 SO M R B R A B
P T35 o5 AR 4k R (Hatching rate) . ${9 U & -
BRIEFAL T 30 SR I A H SR TR A Ei
P T AR R BT (Feed coefficient rate) 3 £ K
250 mL ) FORRATRE A B AR AR R 00, 1D 5%
LA 2SI TR] 5 5 2490 57 2% il P DR HR 40y 1 o o L
KR AL S5 R IR 4 K 1 B L 4 0 3 5 R
(Yield) . Hf8 ;=P i (Seedling yield of single crab)
FRAL 3 (Dilution ratio) , 755 71

R, = S./5%100% (6)
R, = H./Hx100% (7)
Y =W/S (8)
Syc= W/N (9)
Fo= W/W (10)
R,= W./W (11)

o RO T, % 5. S, 0 S, 53 9] A b 44 i i 4
Y K (A) AL b RE A S0 (A4S s R, R Ak
R, % 5 HOHH 53 3R 77 B H B8 40 () Ak 8
OB () s Y N B, o/m? s WRILS J3 501 R
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A HIT A HR 4l A i) 2t () AT IS T R (m?) 5 Sys M
IR kg/ H N R DR R A s Fo )
BERE WO R R, o5 ROIRIELE, %05 W,
SRR IE KRR B A, g,
1.6 HHESH

A BE Y PISE Y + FRifE2E (Mean + SD)
FoR o LR KUE R FH SPSS 26.0 B4k AT 4841
Bro R H Levene 1% BT 47 48 247 J5 25 57 M A
B, YN FEPE T 220X E o B EA T R OE
ST ARAL B 2 EH SR Ik ST R A ¢ K 5
PEAT B E AT B P<0.05 W E R B E . &
GraphPad Prism #{F F2:Hil G

2 ZER

2.1 HFEMERE

60 d (Y SE A ZZ FL A ], s s /KR SE A 8 °C
M2 0 CEA M XIITHE2 CAeA (B ). &
Be 10 dJ& , BEA& 11 25 AHL 51 384 10%, 11 #LAE 1
AN AL 2%, SCHL 10 ~ 30 d B, BARIK
AR FE 5 AR 3, (T A Hp AR R B M S At
BT 238 522 i T v s 34 5 B A K A R AE 2SS T 40 ~
50 d AT E— 2B BRAR =BT, P RILAK AR ol B
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SEARH R RIG NI LE . 2CHC 10 ~ 50 dWANE], FIASE  0.05) , {H P BRAR 25 AS Y H5c 240 B R R 3 (EB R
I SEAR A A U R — 2 3 TR [ 2 A (P< #%:92.96% , /INFLA : 94.55%) .

100 r --A-- ﬂ%l Sizel 110
= - PUE I Sizell O
> [} 418 >
= “.. o+ JKI& Water temperature 5
=~ 4(_5
16 &
§ . é{
5 %01 y 4 =
3 8
3
4 <
% . ]2 E
2 | x T T . =
......................... o 10 ¥

I} E] Time/d
*FRIRZEF W (P<0.05)

* means significant difference (P<0. 05).
E1 AEMIERAHEMRERRKEET
Fig. 1 Difference of ovigerous rate and water temperature change with different broodstock sizes
FUAs T ANRUA% LR ARTE A A E 28 vl H: AR T SR R i 1 35 s T A I 2R AC L (H
TEI I AF 15 2653 5 47.02% F160.61% (£ 3) , H A= 5 ) FIAE Bl 98 B0 0 3R T HUA% 11 26 AR (P<
YLIRAF 16 25 57 1 3% (P<0.05) . HLA% T FIFLAS  0.05).
I SRASHE T8 I A A 22 5 BN 100 93% it o
R3 FEMEPEFREEFALHEERER

Tab.3 Reproductive performance of E. sinensis broodstock with different body sizes

T H Ttems UG T Size 1 UG T Size 1T P
JIG R Survival rate/% 47.02 +3.40 60.61 + 5.50% 0.046
J9EAL >R Hatching rate /% 92.96 + 8.00 94.55 +7.20 0.739
9N Egg production /( 1041/ H) 87.52 +9.10%* 51.05 + 8.19 0.012
"5 1 Fecundity /(10*4i/g) 28.56 + 3.57 32.02 + 6.69% 0.028
HEFEFE B Reproductive effort /% 17.44 +2.14 19.01 + 4.02% 0.046

VE A AR A" s 28 5 25 (P<0.05) .

Notes: Values in the same row with “*” mean significant difference (P<0.05).

2.2 BRRE P RS Z )00 1 25 4 22 5 (P>0.05) o HLA% 11 2%
PIRLMS SEAS I P RGO 22 B OI A A BADE S R B FE R A O HE g3 5 O 64.63 g A

TEMF AT B TR ToRAFT IR 11.54 pg, Y mg & T RAR T SR A (62.03 pg Al

HAEJLF—E, 5 54 365.92 pum 1 362.38 wm, 11.44 pg) P Z AT #0255 (P>0.05)

x4 AEMEPEHEEZAMENNEER
Tab.4 Egg diameter and egg weight of E. sinensis broodstock with different body sizes

I H Ttems s T Size 1 Fikg 1T Size T P
Bi1% Egg diameter/pm 365.92 + 11.91 362.58 + 18.56 0.182
AFINE T Egg wet weight /pug 62.03 +3.32 64.63 +9.53 0.060
AP Egg dry weight /pg 11.44 £ 0.26 11.54 +0.34 0.123

PIRLAR SO BB O B T T A AR AL WRAR TS I ORAS (B AR AR B T B 25
AN 5 Bz Bk 1R AR K7y BLEH . (P>0.05),
JR Gy 5 X g T RS T SRAS G AU G 5
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x5 FAENSENENENENELRI LR (TFRE)
Tab.5 Proximate composition of E. sinensis broodstock with different body sizes (dry mass)
1 H Ttems FUAE 1 Size | JAE I Size 11 P
JK5> Moisture/% 84.03 + 1.11 83.65 = 0.22 0.105
S48 Crude lipid /% 18.91 +1.38 19.05 + 1.99 0.280
ML H Crude protein /% 60.01 = 2.40 58.21 +4.38 0.131
K5y Ash/% 13.56 + 0.84 12.54 +1.43 0.189

2 3 ﬁﬁ&:zlb\ IdE/R
T AR 2 A 4y (AR 5 7 30 18] A9 K il B 5 1 %

PR D1 5% 7 300 1 0 PR IR R 7 0.15~70 g/
m’, Horp [ 2R & 208V A A ) R £ i

RS DL 2 PR A SRR B WIDKIR AR w3 B, YRR R AR S KIR AR )5 |, #%
TREEACK ARG EIAE 13~21 'C, b4 15 HE  WERZD . Sialim 22 505, ek 1 440k
4H20H K4 H 29 HESH 2 HAZEMIBEIRL . AUDREH SO B0 m TS T A4,
122
Ngloo'-ﬂﬁ»l Size I o
> O BRI Sizell ] 120 5
= 80 —— jkiE Water temperature §
Iq:: 118 g
5 60f g
k| 4
T 407 16 5
& =
II,,_'E}I 20 t 14 ’g
i I I I il
% =il ) | [1 [ [ I I I 12
PO I od ® NN U ECEN ‘1» b& b A ‘b AN
by'Q va by'Q va WQ va WQ D u\’ b&x bv\' b&> bv:\' b&f\/b b& bry b& bry b& bvq) N b:» g bv bsq) B bs b& QDQ(OQQDQ
H# date
B2 #HEEEHEKESEMBRRETLER
Fig. 2 Changes of water temperature and daily feeding quantity during juvenile cultivation
P RS 2l A DT T W55 7 2k VO T Y 10 ¢
N ED N s NET e = -%I)-I%I SizeI _T_
i 5e A Ay 4 ~ 5 d, 2 IR A0 58 i 2 A 5L % = HK I Sizell

R4 fa s ABIE V SR8 25 KR 4 1A e s
K JR B RGN, S 8 d &2 A (B 3) . P RLAR 4l i
TE A W50 42 B B %) 05 1 Jo1 30 2 S 2/ N 34 JC Wb 3 2%
5(P>0.05) .
2.4 BEIR

PHAK EAR IR AT W AR MK 6 iR, M
b 1 SEAHL P 2 10 2 v TR 1 oA (R 3) ,H
FAs 1 25 A By T BV 1 77 1 (74.70 g) B 2% %
TR 1 3EA(89.95 ¢, P<0.05) . M HE 1Y
2 ] 22 S 1% 0 S5 4 B i — B0, BURLAR T SR A
TP R T TR ISR AR (P<0.05) o AR
MR R BTG B3 22 5 (P>0.05) , 4 5.4 75 44 .
BRIR G ARIRACRT T, A T DR IR L FAY
R 75.46% , i AKX T A% 1T 26 A 85.14% , AH 2% ik
10%.
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BEARRE Moulting cycle/d
[$2]

WI1-1 ®I-I BIN BV-V BV-KR
Z1-1  zU-I ZILN  ZN-V  ZV
B3 HikiEEsdiEhSHESERTARERNTER

Fig. 3 Changes of larval metamorphosis time in each
stage of larvae cultivation
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i FP 52 2h ) A A B . AR SEBG v, B RLAS SR AR
60 51 2 Bl 2 BRI K AR 9 CRE 2 0 °CAE
AR R HKRRE R E 2 ¢
PR RS 235 AR 0 B9 3 94 188 5ol 3 T Sl R 2%, 3k IS 7
Fp A S B 8 T %o 3 B9 T R AR A2 B AR TR R 2 CAE
A KRR T 2 “CRe s ma FLEC XY . EANE
FRRBL T BRI BRI R P A A S
S FP A2 Sl ) T Xk S 3 O R 1 DG R R, AR F
¢ HPOR RIS S5 AS 7 AH ] 1) Tt 3 2% A4 5 i, 1A
U T BB SR A Y SRR DL RN P B R 25 v
2R ST 06 v R KRS 0 B 3 S I TN A SR
AR o oA G B S O SR L DA R SR S T R
0 ) R AR B R KA SR AR R T AR R

R, MR SCAR (B AR B, B IR LR AR D
X AT BE S EORABAR BB LA I R
BSOS IF R B R ARG R
S 9 Al AR ARDR AR S I AS [R) 7K S e AN LR
2 (HUFA) ] LUBER SR AS B8 B0 3 2, P9 Ay 22
M 2o R A A A T U B v R R AR S A B T X
LA o Y U8 A 57 SR ad B R A SR TR B
I 8] B HE RS 12 T A A 1), HG R ORI S B8 il
HREGRE T SR P& s A 7ER R, R
RN S (U T e i) S B R N i < 21
TE BE XS B e A% aod A 8 R 5 A7 20 mT LS Ik
ST 256 2 5 A oA T IR 3R A IR AT ) A 52 1 4
#o

R6 ARMBFEARLEFTUR
Tab. 6 Final breeding effect of E. sinensis broodstock with different body sizes

HAE T Size I

B I Size T

Wi 1 14
N7 A N3 43
Ttems 1# 2 3# i 4 S# o# T
Average Average
Py Yield/(g/mz) 105.32 51.23 67.57 74.70 = 27.74 84.59 92.82 92.43 89.95 + 4.64"
B T ing vi
e JE Pk Seedling yield of ) g0 (g 242 221 +048' 1.37 1.39 1.23 1.33 £ 0.09
single crab/(kg/H)
R R FCR 4.98 6.55 4.69 5.41 = 1.00 5.60 4.74 5.96 5.43 +0.63
IR Dilution ratio/% 75.46 85.14
T AT AR R R 22 7 ik 35 (P<0.05) .
Notes: Values in the same row with * mean significant difference (P<0.05).
AT B KA BEA AR 3.2 BEME

Fb/NRRAR BEAS 15 100% , 8 K AR BEAS (17 354
YA O/ N RILRS BEAS 5 70% , 16 W R RLRS BEAS
B B A0 B I AR T N REACEAS
X AE AR B ) R A B R 2 1) 25 S B AR R T
PRI A= 58 7 A= BEL A8 By ol e i e Y e sh
S E ™ B R R AR B, AT S R
AR BEZAS A B T 0 A B AR R0 AR T X IR A 0
A, X5 S RTIRFE b R e sl AR A AR B R R
5 AR B A RSB — B0 . ARBIESE
TR R F/ N LM L JVR G AR |5 5 i A1 . B
AR I O R 22 S DL 5 T AN AE R
25, X AR ARG R i b LA AR 4
[N eI R S N PTG E DO i
AISZR /N o AN ST A ATF 5T A B rp A 4
AT AR SR PR 02 I 7 R I 1) LA A LR B
220 G FHLE R 28 e N 3 7R AL e s
AR EE I,

AN R HRAS S5 A BT 7= IR A 45 A B 9T 7 5t iz
I AR ER, SZHBRAE M TS E
SEOE M AE R EEH ST LA R RS R A A
B Tk RE 25 5 (I 98 445 A — B0, AR S a0 AR
ARG 2 A 300 B i G TR I SR AR (3R
3) AF H T8 RS S A B 1B ™ B A 4
1 GEB R HUAE 40 019 % 24 /667 m?, X I8 21 42 o %
48 /667 m*) , U KA LA (74.7 g/m®)
B TR R AH S AR (89.95 o/m?, P<0.05) . 5
FUAS B AHO B 2 22 2L, ARG v RAR B A
1) B 7 i [RRE L/ N RRA 55 70% 22 AT, X A
PR RIS B A BT 77 S A AR 35 75 400 1) (%) )0 R 4%
P KRR IARIR S h AR o i R T
IR — IRAEE IR AL ET AL SR A A5 2 55 T
MR AL R N R o IR = 5k
SRR IR A AR, 8 B 2o 13 2 1 J A T
RN AR 2 IR AL AR B . A IR
FEE AL P50 R B2 YR AL [a] e 2 80K
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¥k

33 %

HR A1 A s IR A 3 o B IR AL 3R AR, iR AL 1
S R HR 2l AR AN R S 7 B 2o A
S5 R R AR IR AL AR AR TN ALK n] RS IR AL
I LA G , R MR R A R S T
HREAS  [7] — I 5] 408 PR A 5 Bl PR s #)
R DR R £ R P 0 T 458 £ R L Bt R A [N I i
BEATE IR ML N B2
25 LTI AR A PR RS BT R RE AN A
RCR B PEA , B AR AR R B A A T R
%ui&%%ﬁﬁﬁ?/ VR (EE HLRS B R AR
REAS 7™ Hh 5 22 9 4 PR 7™ A B w8 1 22 5 41
IJH:J_”I” TR IZ UL TS D0 A R RLA 25 A i
TR BUR A TR AL
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Evaluation on reproductive performance and breeding effect of super—sized
Chinese mitten crab (Eriocheir sinensis)
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(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
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Abstract: The Chinese mitten crab (Eriocheir sinensis) is an important economic crab in China. It occupies
an important position in the fishery economy, with an annual output value of more than 100 billion yuan.
Although there are five E. sinensis varieties approved by China National Committee for Original and Improved
Aquatic Species, they cannot fully meet the diversified needs of E. sinensis breeding industry. The breeding
of super-sized E. sinensis broodstock has been a revolution in the crab industry since 2019. The use of
offspring of super-sized broodstock for adult crab culture has indeed effectively improved the crab cultivation
specifications. Super-sized broodstocks can produce a large number of eggs, and the offspring of super-sized
broodstocks have obvious growth advantages at the juvenile crab stage and the adult crab culturing stage, and
the price of megalopa bred by super-sized broodstocks is also relatively high. Therefore, nursery workers tend
to use super-sized crabs as broodstocks for breeding work. However, in the artificial breeding process, the
selection of broodstock weight of E. sinensis varies greatly. Now, it is popular to use super-sized broodstock
to breed offspring, but the reproductive performance and breeding effect of super-sized broodstock are not
clear. In this study, the broodstock of super-sized strains (Size 1 : dam weight =300 g, sire weight =400
) were used as the experimental object, and the broodstock with smaller size (Size Il : dam weight =150 g,
sire weight = 250 g) were used as the control group. The effects of broodstock sizes on reproductive
performance and egg quality were compared, and the ecological breeding effects of these two strains were
further discussed. The results showed that: (1) In terms of reproductive performance, the survival rate,
fecundity and reproductive effort of Size I broodstock were significantly lower than those of Size Il , and the
egg production was significantly higher than that of Size Il ; There were no significant differences in egg
diameter, egg weight, moisture, crude protein, total lipid and ash contents. (2) In terms of breeding effect,
the feeding amount for larvae showed a “low-high-low” trend during the breeding period, and the highest
feeding amount was observed between Zoea V and the megalopa stage. Although the seedling yield of single
crab in Size | was significantly higher than that of Size Il , the per unit area yield was significantly lower in
Size II broodstock, and the dilution ratio was also relatively lower in Size I broodstock. In conclusion,
although the super-sized broodstock exhibited significantly higher broodstock quantity and individual seedling
yield compared to the small-sized parental stock, the super-sized parental stock demonstrated lower
broodstock incubation rate, survival rate, and dilution rate compared to the small-sized broodstock. Further
research is needed to explore how nutritional regulation can be utilized to enhance the reproductive
performance of super-sized broodstock.

Key words: Eriocheir sinensts ; broodstock weight; reproductive performance; egg quality; breeding effect
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