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HEX PG E R AR RS

CLHERP K AR5 RSB, 1 200000

FE: T 2004 F 6 HE 11 EEZ W B BB EFEEMIT 1 KB P RREBE Eriocheir sinensis) WFRERE , @i
TG H R I B TE RN R F RIS 7, WUE T 1 AR I I AT B RO TR KO, RO T R R ER R K b 1 A
W MR BRI I B R U0 B R R (R R AR BV AR L. ARRY . O WA KRR 1 R
AR RE FI R REN 2 FRES: QKEHEEARER 1 KB AREHELKE S c2* &8 B (P<
0.05 . HXJ 1 KEBHEBERTLE °>0.05: @WIEF 90 d Z)5, FE AR AT 1 KRR R & MR I e P i —
T K 2 2 i TG B R K A 1 RS R BBV (12 <0.05): @1 K M 5 2l 88 i Ik 12 Pl — T2 2% B =08 (1.294..00 +
595.87) pg /mL, R R H = T FIARI 1 AR B I (P<0.01) . TFFTSR A ACORER R 5 R R 1 68 AR 22 ol e £ o b
TR C2TEE IR SE 1 ORI P e B R A N AR R [ E KPR, 200714 @) : 275 - 280

KERIA: of HR R B M B 2R M TR G
FE %5396 SCEARRIREE: A

AL GG BB, (Eriocheir sinensis) , 1 #8178, 7£
NLFFEEA T AR A 220 AT IA B B 2, aX i
BERR N PE R VR, KR E 27 15~50 gL, M4E s
N A B i 1) T B AR AT A, B A 7 AR
FLrs ), v RV AS RN, AN IR, &
GrAm (B A%, FF HARME N 1 RKES 4 B8 4k 201 55 31 2 K
& B RS (R E 150 g LA B BT, 52w T 3R
Bah. SO, KREM R 2N b 4 G B )
A4 3 il AR SR B R M T IR AL

BV R 2B R 2 2 B 2 KRR, AR A
RN, VE I M DX SR (1 o SR R B R AR B LA
P Bt KR T I R s I EL VI VR A B HH B A AR 4
BRI R AN G . HHRIESRH, B KA R
T R R CE R T, H R MRS
KRKFR, B ELFH 10 ML B, B 2EET
60% 3o (B2, JX LT #h o 8 ok B A T
FUALR T I GG . 6 B 5 208 (1 P 7 A A
R WHRE . ATV T KB F X 1184
8 B BRR | T 2R DL R I 9K B v EE R Ca2t
EHR M, DUYE 7 5 5 1 W 2 B8 o B2 AR
FHLH
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1 MR5I%

1.1 B

1.1.1 I AELET 2004 4 6 H 29 HE 2004
F11 A 19 HAESH BH B A AR B A=
ST, R 10 NI A 3 mX4mXx0.8
m 1) 3t P DO R S M R 2 N AR S A
R BT IR TR, i 2 (A LA 40 em O B
AR S B By L k. ST A, e KA AR
FREE 0.5 m 247, B EA Ak 1k, EAN Aok &
290.1m, A FKERFE6t L4 OKAL0.5m) -
KA B KA

1.1.2 TEHY LRYERXRAZHBRELAEF
W, A KR 4R A K R, R R E R 0.08
~0.38 g /H; FHUHFESIEE 1200 R, BEFRE AN
120 H /m?, S50 1 18] % 3t 4% 2E 72 R Ok B A R
HERE N BEA RN 3% ~5%. FHEEA
P I AR R B A AL
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1.2.1 EE#HE ALRRIFEHREN 2.4.6.8 1
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(NaCD 15 [7— h EAE A AT 4. [RIB, % 2 A
ERPE R 0 MR Kb IE R X HR AL . SES K 418 F g
SEKRAK . R A E R N K S K S ¥ E R
RN EN R
1.2.2 B#FAE EREEAE6 H29 HTFE
ARG 4 4 REURE, BRUORE B IR0 43 31 2 = 2004 4F
Mm8H10H.9A9H9H27H.11 H19 H. H
Tt et P X 35 A B BT T 1 R 2R ) i T
DRl T 3 R (Y P AR R B R Y — B IR R B &
€ 5 W, A s i o 3 43 A L S 3 I A B
& |3t 5 O 4B 3RS
1.3 1 RS BERRESHEERLIT

P B 1) HI W R A AR K B R A T A )
%ng—[l,s—ﬂo

A S B F R DT RO B 3R A Y
R Bz J T 7 B R4S P P R B AT 4 T R
IO e

B HURE B 7 BURE &2, B )R — IR 5 40
TEYE E AR SR B R, Gk & YR 4 T
o T A TR YR R R R

PR A = E LK BRSO (1 2 A B
X 100% ;

FRTE 28 = FT I 40 B AN H /T I 4 B8 S L X
100% ;
1.4 MBS Cca?* M _ESEMNTE
1.4.1 MHAEP C2*REME MAHKEFEREA
11 A 19 HAGE RS IRM 1 R BB 48, M2 =
A R EEERAME 0.2 mL MR B, ST EIVE T35 0.2
mL ACD Fi#t#I 7 1.5 mL B0 W, IBE1 4,
N 4 CUKFEIRTE & . FR#E5, 0.2 mL M
HRELFT ACD HUEER ATR A FE fh L& Mok L9
0.1mD THIEEH, IIA 0.4 mL K 65% ~
68%) , FFINA 1 mL 2K, InFA 2 i iE , 4K
TEA A 10 mL CKEFE @ B 100 %), BUE %505 3
2 mL, R R 10 mL CUR R 5 f5, B 2L % 500
B, BIABE R, HENEEO&H. HEsR
TRBOE B (GBC932 PLUS, 3 ED Wl & #¥ i 7 (1
C?+ &, HibriEf & e 8 B Ry fit &
sl BT R R AR R, Ca?t IR E 2
0.100 g /L, &% 1%HE , GBW (E)080632-
1.4.2 MABHMEZEUNE BEMESHEEE
1Bl 5k . PR AT s M R R B 5 =

WRFETT T AIMER 0.2 mL MM EE, BT 1.5mL
BLET, N1 ml LML, B4, BT 4 CUkFEIT
P LA 3000 r/min 250 10 min, WL 35 %, 7 R3T
EF N1 mL ZMOFREE R L 1R, &3 2 REL
BB, BT 56 C/KEBETZET, R)JEIN 1 mL I
fgaE v i (GPBSs & 0.1% P %, 0.1 mol /Ls pH
7.2), IRBEIRA], HUE — 20 CIREKAM&H. KH
KA PR Y%, A Beckman Counter 2
A1 Access® Immunoassay System (& A s b 71k
ZRCRBESNT ARG MER R —ERE&E.
P S A TAE B b T 4 B R AR AR 58 i
1.5 HBABRSKITHE

PGP EME + i ZE (X £ SD) I TE R R,
{fiH Excel K 1EEl. ZREZEMERLRH &
%, P<0.05 hEREZE, P<0.01 AERWEE.

2 ZRE5H

2.1 ARIEBET1REHEERARE

P 1 3R AN B B i 8 A A o 2 Y A
., BHAA KRS 5 B I T i, o e g R 4 R )
PR AEMPE 2 TE . EhIEA 8 Mt I 4 1
RAERG, FHIEE 6.71%; Hik 25 EH 4 1
Mg, SE P R AR 2 3.58%; Hh N 2 M bE
HIAEN 2.69%; EhER 0 B FR 4L I gl
AR AR, N 1.52% - KEEEE S Sk 5 24
HELEMIEMHKLKER, R2=0.91-

—a— R R ——
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Fig.1 Precociousness and survival rate of juvenile K.

sinensis cultured under different salinities

2.2 AERIEBET1RBHEHREER

HE 1 B, B A& s KR B B I 7 =, 2 Y
WiEEE THRES, B _HMHREARAEE (R?2=
0.42) . FIEE R M2 RN 6 BIHYE, SFik 3
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41.29% ; LR X IRA M, BB 2N 39.13% 5 U
FRACK R 4 8 M, F 3 5 5l A
30.46% 11 30.75% -

2.3 FREBET1RRAREXFHEDHE T ca*
SEER

HI% 1 s, 3R TH R S B0 1 Bl R R e

MAKEF C2* &=, HEdEEREZE (P<
0.05). RN 8 MM IE iy 1 ks ME 2% ifn bk 2

C2 " &aam, SR 6 12 MR A DL Kk K
STHEAMLL A B EZ R (P<0.05) . X JE 4 i
W1 RS MERE M B Ca2 Y T ERIC BT HE
8 FIEh N 6 HISEE A (P<0.05) . HEILE K2
MEE N 4 SRR AMLE LREZSR (P>0.05) -

F1 FERETIMRARELEHENAEPN > B E
Tab.1 Hemolymph Ca?* levels of immature female juvenile

E. sinensis cultured under different salinities

% Salinity n Ca®* /(ug'mL™D
0 6 471.89+ 47.30°
2 6 561.26+212.50%
4 7 759.12 % 300.77%¢
6 6 570.80+ 131.98°
8 6 768.99 + 108.90°

F:FFEE LR ARRRERBE (P<0.05.
Note: values in a same row without a common letter are significant-
ly different (’<0.05).

2.4 AREET 1 KK RLZEFHEEMD

HEH ca?t

i
(1
Pitk

o

MR IS DL S WERE A BT AN G 2D, B ik

*3 AR

ETHESBMKE g —EEE

AREE T, M E T H C2* & Em, %
HimZEFEE (P<0.05 . thEH 2 MibiEd 1 &
BEEDHKE C2TEBREEZ/m THEYA (PL
0.05), WEZE=TIHEN 6 HLKH (P<0.05),
B5 0 4 R0 8 (v 3 w1 K U8 1 A B
C2* & EMIELEREESR (P>0.05 .

#2 TRBET1MRBRRXEHEENHREPH 2T EE
Tab.2 Hemolymph Ca2* levels of immature male juvenile

E. sinensis cultured under different salinities

KAERE Salinity n Ca®* /(ugmL ™D
0 5 542.74+97.04%
2 5 751.63+92.76°
4 5 725.13+157.09%®
6 5 587.72+33.98°
8 5 929.25+276.96%

E:FRAEE ERARRRERBE (P<0.05).
Note: values in a same row without a common letter are significant-
ly different (P<0.05>.

2.5 ARIE!ET 1B
Tk

T 3 RN R FE AR 1 K MR ok 2
Ol RS B AAR L. BT ERER R 1 A A
TR AT /N 5 R 3589360 ¥t LA Ak 380 e b £ 9%, S 3% 41
1 RIS LB (R AR /D, (R o, SREUIE AR B 0 2 ATk
FEA 4 R IR0 1 ARSI 5 5 8 1 41, 48
PR 6 FIELFE A 8 M R B 1 RIS R &
Hh1 4. MREAHRRMNEMIERE 5 R
REA R0 1 RS 1 2

03H B o =

24k

Tab.3 Changes of hemolymph estradiol levels of immature and precocious female juvenile

E. sinensis cultured in different salinity ponds

X +SDs pgrmL !

ZH 5 Group SH10H 9H9H 9H27H
X AL MO o 1 B R A E R 197.40+£175.47  161.17+21.83  180.75+30.76"
Immature female juvenile E. sinensis from two control ponds =3 =3 =%

REEh 2 R 4 foim I 1 K R R B R
Immature female juvenile E. sinensis from experimental

ponds with salinity 2 and 4
R 6 MIEhEh 8 Mo bE o 1 BRIB R K B I

Immature female juvenile E. sinensis in experimental ponds
with salinity 6 and 8

BRI 1 AR B R

Precocious female juvenile E . sinensis from all ponds

339.75+119.23
=4

213.10+46.14
=%

181.17+12.41°
n=3)

279.56 £ 108.36
=8

205.61+77.58
=6

373.50 +110.94°
=4

1294.00 £ 595.87°¢
=6

No sample No sample

F: OENEIBEFEFRREREREE (P<0.05; @ n BTRIHNE.
Note: (1) values with different supersecripts in the same row are significantly different (’<<0.05); @ “z” indicates the sample number.
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M1 3 AT AL AR ER BE X 1 BK® R A /5 R o
WA BE B R R R, PR I A AN [ 3
FMEEEAFE. 6 429 H T4, 218 H 10
H A9 A9 HEHER, & 4 1a) #EEE M ik © b e — 52
HFEEREZEF (P>0.05 . 9 A 27 HE =R
SR BRI 6 ML 8 AU 1 KA HERE
A6 B v R (R e T R 2 R AR
JEE 4 RO TR 1 RKAS MERE v 2 b e TR B8y
B DL RO HE A M i P B 1 BKRG MEE (P <0.05) . 9
A 27 HIRIRHRE] 1 1 AN B2 1t i TE 1 2
(1 RS E 2R R, FL I vk 2 ep M TR AR
BT R 1 AR AR R H I (P<0.0D) -

3 it

rh A G BORR T S AR WOK BT A R A K AR
NI ETH SR S8, o 36 B AR A 038 T, 2
JERE B s M S W R s AR R B AR
e B REAE MK P AR AT, (B 2 Bh FE BE 52 M HL 1k
PO ], BE A AR T R, AR B BB, HE,
e v L AR BB i ANTE AE
3.1 BEN1RENBEERRRAEENEIN

EhFE eI R R B R B, B S g B
R 2 — B, BT 57 45 AR 52, B 775l
IR BT & 1 AR 4 R B R R Bl 2 T
=, P BRI IEA SRR

Xf R BIARAT Y 1 BK S 1 5 RA4 AT 1 RKIE R K
BERELSRE R, R AEERRENREE ST
R TR RN R AR EE GRAE . BT
Hh A4 2R B 1A BAE Ko sh i HOL, A R K
AR g 38 I i i 7 ok SEERL, — 38 1R R 2 R
W TR AENB R ABEREL T RRKE Y
B IXFRW], LR ma it BT R S rh e g B R 1 L
KA A5 5 s TR 755 A 5%, 7K A B I o 4 i %))
A58 7, 0 00 R om < 88 gt Ok K o 2 4 B ) A=
KHRE, AT KL R R E. £
Yheamy s WU I, 42 785 /K 1 2 6F H AR VB IF (Macro-
brachium nipponense) WA K K AR W ERES (EST) Y
WGP E L BEVE A . Fang %5 M2 00N, f 4K i &
(I EE A g E B L AN R R AEAR AL, R,
LIV R A B Rl R S R T 3 T e 2 2
B T T 5 A 2 A R AR KON IR -

EBFETH 5 T B4 B W B A A R R R
BN, 51A M B2 BT, JOF B RO 2 B 2R Rt

FEAS BT AL T sk i 57 ok B R R R T A T, B
FRFE. RN, 1 K S BERE R R E FAEKR
B, T8 3k 9537 s P10 8 1 R T A PR B, I ) RS
WA GBI A TR IE N AL T

3.2 HEM1MBRALEHENLHES c?* B2
oA

FRHE 2 B P AR R R M BB R AT
FEA/E 3], Onken 2 M4 (BT STIE W, 42 4%
IR HEE B Na®-K*-ATPase W& 14, T ZA T
A MENE T, H Na*t-K*-ATPase M3 1 5
HATRRION R L A S U2, rh e of SRR M R
48 h | 96 h, HLAA AT LU FR 55 B B Rl Ca2* 150,
AHFITEE B, 2 R () It K R, 1 Rk
BERE Mk O Ca?t S BB E & TR O F1ik
K G HRAD ME R 1 RS MR . X R, SR
R SR GBS R I 35 TR A TR I R (R R R A K
B Ca?* 1R -

PR R R AR R — P4 S S R R U1,
SRR M3k B R ) Ca2* & B X P 3 B (VR Y P R
IS, Wi i 2 22 L 38 5 4 ) 18 =200 A v e o 2
1 FKES P 5 28 OF 5L R B L AR, OFREAN R R 2L
WU BN E B (YRS R . ©R WIS, 1 K
BrERAMRELAE T C2TEEREE ST 1 K
KR E MR, 3 B S R BRI IR R E 5
IR Cal* WRBEAR D2 22), [R], 1 ks e 8 1
B Clt S ENEMERNER BN EL,

ARG FUER B, K B BT (1 6 5 G R T 18 A6t K
W Ca? ™t BRI, DRI HE N, 6 P T 1 RIS MERE AR K
FI: 2R R (R 45 2 — 2 T8 3 iR 2 I 2 %o K A
Ca2* [ B B, 3R A IR R B 1 BT 7 L0 R 3 2R
R4 SRS, SEC1 RIS M R R R A
3.3 HEXM I MMALXEHEEMRCHA ca2t S
=R

RN 1 RIS M Mk B Ca2T B
ANTEMERE R B2 . ERPEh 4.6 A 8 T E R 1
RIS MM 2 C?t SR EX AL LB &=
5 (P>0.05) -

MTHEATERKEN CL2* S5 MIIEE
VR, LR R A R AR KR, b Ca2™ X & (1)
AR R R EAE TR AR K Y AT L, £
1 1 T 1 L B R ) AE TR R MK A B TR
W Ca?* , AR I 5% 1 75 22, T Inig A= &, 3
W ST ERE AT 25k .
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CEMARNEFES S THENYHBIER
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FENE NP R S RO MIRE . AR KA
2004 F 6 720 HYEETHER 9 A 9 HZ 70 d B (A
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AR IUAS[F) 0 P 3l v 1 Bk M of Ik 2 v e —
FEAZEN. B9 H 27 HESETIHEL 90 d B
REEDHT RN, BARERE R 6 £ 8 Myt I k15 1
1 RS MERE 1 A8 3 PE 7 2R i R R H ok, (B
Mk B —EESECRE S THREN 2 fl 4 iy
DL hf R ZH b B o ) 1 Bk % MR, T A (R S A % ik
e IR1S R AR B AR B A 1 B R A
L Hfk B R SRR R IR EN 6
H 8 [t IE b 1 RS R H AN R B AR B
(1 BRSO R P LA i R B A ML, T ok
T AME B AR A 1 RS MR A B AR D EAE
HRILTHERE M T A GIPE &R A
BF) . SREW, BESFEPIEREE R AR
T AR v R N ME R AR TR R SR, HLE Il Ak
B ESEN F A SREE R EKT SR, M
TEES B SR T MR A MR B LT,
XA — PR SE T = 3 N R AR SR B R R Y — B
FRNTERERANRRZ —,
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Physiological mechanism of precociousness influenced by salinity in juvenile Eri-
ocheir sinensis

WEI Weis WU Jia-min, WEI Hua
(College of Aqua-life Science and Technology: Shanghai Fisheries University> Shanghai 200090, China’

Abstract: One autumn age of juvenile Chinese mitten-crab, Friocheir sinensis» were cultured in crab cultur-
ing ponds from June to November in 2004 to determine salinity effect on their precociousness. Different
salinities of 2:4, 6,8 was set up. Eight ponds were used and every two ponds had the same salinity. Another
two ponds were used as control group with fresh water. 1 200 juvenile crabs with body weight of 0.08 ~
0.38 g were put into these 10 ponds averagely on June 28 in 2004 . Immature crabs were sampled from these
10 ponds respectively on August 10, September 9, September 27 and November 19, 2004 while precocious
crabs whose sexual gonad had matured after over three months culture were collected at any time. Access®
Immunoassay System produced by Beckman Counter Company and Atomic Absorption Spectrometer were
used to detect the levels of estradiol and Ca?* level in hemolymph. At different salinity level, precociousness
rates of juvenile Eriocheir sinensis were counted. The results indicated that: (1) with the salinity rising pre-
cociousness rate of juvenile crab increased while survival rate decreased; (2) increasing salinity resulted in
rise of Ca?* concentrations in hemolymph of female immature juvenile crab, (768.99 + 108.90) pg /mL for
crabs cultured in ponds with salinity 8 and (570.80 £ 131.98) pug /mL for those in ponds with salinity 6,
while 471.89 +47.30) ug /mL for those in ponds with fresh water (P<0.05), but failed to exert signifi-
cant influence on male juvenile crab (P>0.05); 3)after 90 days culturing estradiol levels in hemolymph of im-
mature female juvenile crab under relatively high salinity [ 373.50+£110.94) pg /mL ] were higer than those under
relatively low salinity [ (181.17 +12.41) pg /mL] or freshwater [(180.75 +30.76) pg/mL ] (P<0.05); @) the
hemolymph estradiol level of precocious female juvenile crabs reached (1 294.00 £ 595.87) pg /mL; which was
much higher than immature female juvenile ones (P <0.01). We concluded that increase of estradiol and
Ca?* levels in hemolymph caused by rise of salinity led to precociousness of female juvenile crabs. [Journal of
Fishery Sciences of China,2007,14 2):275—280 ]

Key words: Eriocheir sinensis; precociousness; salinity; estradiol; Ca?*
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