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R A O
I AT RIS T

BAFALZH T O A =R B 50

sl ArE L RER L & HeE Y T A%
(LR RS, WL T 315832; 2 WIS i RS R AT e, WHT T 315832)

BE: R TEARBEZNETE2FBE FARTEAG AL —FSHAAARTEAR
TRAZFFH ARRESCHAZRR T B RO T X, AR THAZRR T BHED G R
HIRBRRXG HEML). FHEENEXH BEM2)FHAG G KOABAR KA 98 & B THRAE &
BHI(TL) . RGHEEA B T R E P55 (T2) A APE S 7 X B AT R R A EGHwm, A8
FALYHACEH(SOD) %3 AALEE /1(T-AOC), ¥ —BX(MDA). 4% &R B | #4k %% & (HSP70)
JURP A FZIGAT T ML A vl RAFAE. R 25 (DRRH 45 X35 A Z ki T8 R4
BM2 X AR R BAREEFHR 91.4%, 5T M1 (P<0.05), M1 418 ZRAGERA
70.0%; ARIEST M1, M2 408 itk & W JUFP A F2J5ARaG AN, 1R B A E R Z 70 R A T
A& M1 % A7 Kot i s R T 18 694045 it S ERACR AL ) B F AR, A S HUAE Fo 5o 9% b7 #p
A% QFRR BT XANFEZRRTEGROY AT, T2 ZXRERGETRERETE
A 41.5%, w35 F T1 (P>0.05), T1 48 BARAGE % 30.8%; It T, T2 4648 ke d L
Fb A IR ARATG AW, FIARBAE A ERE FHRETEAA T1 7 RZ W6 82 2 HEME, 4
FACTE D BRE A1 AR T T2, 452 LW, AGBEENRRX T A X RGN B T 2R E
P 4G5 4y KGRI BF A& = ot F 1 238 A4 5.

KER: FEAZRRTE, HH5X, Bar X, Hi AE

FE 9 2ES: $968.25 XEkAREAD: A XEHS: 1001-5132 (2021 ) 01-0008-07

=JEAR T & (Portunus trituberculatus), KET
FIBBNT I(Arthropoda) . H5E4M(Crustacea) . & H
(Decapoda) . 12 ¥ % #} (Portunidae) . 12 1 & )&
(Portunus), PSKIHSEARTE, miE . OXEH XA
SARFNFRR MG, AT E RN~
B2, WA EE AR R R =
PR, WRAEERFESED EiihZET,
BFEEEIT ETHEZR(9~11 ), &, LIsEHL
a e TE, BTN, R AATITEA 2R
R EERFERE. M, 8552 — R R AR
T B REIR 25T B,

HTH T R SR R R IE T A
SRS, TEAER) EEN SRR IR, HERE

TR GEERSRITHFIX | 3057750 BhEZ JE R
F7 3K BT LB I R B ) S
ZHFEAES. BT A X IR b i S
W7 ARSCRIF T, i G oA DL A = AR T By
JE B A RZ i S M 7 X0 8 7 S B4 AH AR
B B =ge T ERE, TR KA RTRLE
(b 2= L L1578 E A o R IS5 NP 2 5 St
BRI IR, O AR E EnE TEe R
REEVER. TESChEF e, &7 AR &
X AN R AR BB . ARGk T U
AP RECE A7, RS ol R . T2
gk, MPENR TEERCR. R, BPAE =R T
BEAE SRR 2 D K ) s, 1 S A B 4
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FHIER, 45 EAERLEETT AN =R TR TR SN 9

A E BRI —, TR RS R 48
. SRR R G TSR M, 1
8] Z2 e PO EIVE H, T RE S TR Rk P i) A 2
fads, ST TR

YT, ARSI T A = AR TR B
Je AN fERLZ T 20 A SR TR (1 52,
FELL itk R A B AL ER(SOD) . ik ag
H(T- AOC). PS_EEMDA). IFE. H FlEfidhik
SR [ (HSP70) 554 BB FRAY AR AL AR 57 H A o) 7
FRAE, DU AR B A L2 fr i R vh o 4% B Y
b 7 FORERE T TR R

1 #RERE

1.1 By RIR B IR

RS T WA FHL T B AR S A
AR TR T, WA =P P A
7 SN Reb 71 G By 3 AP 4 N 1 s O NS STEE
BT

WA e E A R E PR, — e
APEHERREGTE, idh M1, BB E
JEHEBURTAE SR AR SRR £ (60 cmx
40 cmx10 cm); F3—FA B BAMEXE T, idh
M2, W5 45 B G e A Pl A R R T 4
W, REAEMERL SCIRIT T B RS,
PRI I e 8 . T i . BUAS AR CPR IR T &2
(174.3£28.4) o) i) = AR T4, KlALI A, &
HE 41 H, 2510 R M1, M2 Fifls 1, ™
Py B AENE S, 10 min. BEL5W G TR,
TLHREN VI 6 X, RIS SIRR SR fEd R i
% M1 2H4% 30 2, M2 20 35 K. BEEHENTF/KARREZ
Wiy, HALSRH—EL =il )E, 1H
FAH, R T L2 FRHE RS (34.0cmx22.5
cmx14.5 cm) . SEERIHIE) B SRVEHE, AERIEEL,
KR 13~16 C, pH {H 7.0 247, HEREIKE R
F 0.7mg L', AEAFERIENT 0.5me L, A4
Tk T R /N T 0.1 mg- L™, 496G 3~5 d Pk
Btk —Ik, EFREWA 30d.

FHERIERET A = Pohe 78, PRk ses .
TE I . AT CPIR T (207.0+30.5) g) Y
B sy, B E PR, —FLLE R
BT CEAR 25 cm, 15 20 cm) B M BRHE FiZ

Wi TH, B E SR T R E b ik, id
Tl 55— LR AR K 7 1R (22 emx
15 cmx5 cm) AR GBI TH, AZPE AR
TRtk eigi, 1ok T2, G40 51 2, T1 4%
18R HAG R B (S J2) e SRHE b,
T2 HEAYE A BE SRR b, LIAg R A
REUF. PR AER TR KR N, At &5 A
MR —2, BENRE, SR 2h 2%
Yla RV, SAREHLEEE 6 X, FIRSIBREA
WA T1 A4 39 K, T2 4H 41 K. HHAM)E
WATE SR, JrikEELE, AR 304

1.2 2 H5H

A 17 i 26 R Kaplan-Meier B2k, J&—Fls
P2 SR (2% 5 2R RO B 3X — &% SR BT 42 I s 1) A
LRSI T ik, WTLL BRI B
JE, FERAE 2 A TR, I AR 2
Jr LT p o o5 K E N E e 1D Y s S w1 OF | § 5 i1
B —W R H Log rank 556, &K InAEANZH 2 8] 25
SR EER T, KR T LU P T LR
LA Kaplan-Meier 1 Log rank (Mantel-cox)
Ui e e U VAa e i i) N B S 2w i n 119 9574
FHR B BASIX 8], QSRR = I DL E AT DIAS
SR AR ], AR TR S 2Rl Ak
B Z R, BanTelG REE % FH T4 B A 1
JEiGTT L,

A 1 5K TF | MR DY FR T 2 7 AAR R AET R
FORAIMHE RS, WEIFFICREE R, MRS
R, ARWT: BEEGR=LAR BRI
1T EEHE < 100%.

1.3 RAAF BEIEIFE R Z

P KR TR T K Sy, AR
By 7%, Lh 1 mL — PS8 E ORISR S
H=PeR NN, 5] 1.5 mL #0884
CHEER R E91E, 3000r-mim™ 4 TEC> 10 min,
B Lid, & 200 uL s 3ETIHRGAE, IEUIA-80 C
WRE, SRIGEN-80 CIUKFE AR

SOD, T-AOC. MDA )il & 4% Fi) F 5 5
A TR B (R ) AR = iR . o,
SOD i JIRH WST k€, FERMIEZRH, SOD
FHIZIE 50% 0BTt I i & e A —A SOD i
JIHAI(U-mL) 3 T-AOC SR ABTS HElAE, Hf
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7 mmol-L''; MDA R HH AR Z(TBA)ENIE,
Bk nmol-mL™, EAKINE J7 AR S
AT,

MBE . Bz EE . HSP70 B9 Ik % W A
PR Y TR ST (R ) A PR R, 2
fi¥oh mmol-L™'; J2 i . HSP70 ¥R I H it
ekt AR R PR 2w (i) 19 2 IAR &
(ELISA), FZJiiRE¥Ai% ng-mL”', HSP70 iy
pg-mL". BRI E 5 AR G AT
1.4 HIEHH

Hyg LA EbRfEER R, kA SPSS 24.0
BTS04, LA Kaplan-Meier AR R 1A
Log rank SRR A B AR, PIHIE) %48
FRECEE R ST AEARS KGR, BU P<0.05 A28,
P<0.01 KZESWEZE. RH Sigmaplot 12.5 Fl
GraphPad Prism 5 FF22 .

2 4R

2.1 HHAEG ANTEZRRTEEHREED

EAA]

1 PR B A = et IR 5%
Afrih 2k IR 1 os, BEEE FERTREK, 5 S
RIFIEPH AR T HPIBET:, M1 HERERN
93.3%, M2 HIFEHHREIL 97.1%, 1EHEGHYE T
T2, M1 HAYEEFET - RAEAT ] — s A0 i vy
F M2 4H; 5~25d N, M2 2HI R & AR FE T, T M1
HTE 5~15d HIEENREMEIET I, 58
FE0) 30d N, M1 HRYEE RBAEER A 70.0%, M2
HEERERN 91.4%. HE 1 5F 1 4805,
M2 HERBFEER . FERRREIRT M1 4, Log
rank K Z0 s M2 2B 32 BV R 4 S T
M1 ZH(P<0.05)(F 1).

100 —é
IS 90 - | I— .
T 80 [ E— .
%? —— M2
~ 70 i
600 5 10 15 20 25 30

i il/d
| AHEEARNEEZRR FESFETMLE

x1 FAELEAXNFEZRR FEGFREFERSN

A fERTIE)/d
AbF ~ —
e 95% E{H X 1H) P
4 FrifEE
¥E TR R
M1 27.167 1315  24.589  29.745
0.029
M2 29.000 0.723  27.583  30.417
Tl 18.103  1.652  14.865 21.340
0.210
T2 20951 1.407  18.193  23.710

2 R RB T R A =R T
AEAEIh 2. HETRL, B5E 3d, PZH3BIsET,
HAEGMZILTYE, SHPAREHERHEERK,
WEREF 30d, PighZm)Edh A8/, BHAT
TR ERRETELZE, T1 HEBERE R 30.8%, T2
M 41.5%. hE 2 5% 10750, T2 HBZREER
EIYAAERSE) KT T1 4H, Log rank fo 3645 SR FEHH N
ZHYF A R 7 R BRI 2 22 54 P>0.05).

100 —11
0 S
® a0l —
i 60
th i
e —— T2 b 1
20
0 1 1 L 1 1 ]
0 5 10 15 20 25 30

s 1i)/d

B2 WHERATRKNEESER FREHETTHLE
2.2 #HHAeintn Xt SOD, T-AOC, MDA # %%
Wl 45 77 7 =X B9 A = PEAR 148 1 ik e
SOD. T-AOC. MDA HJsZiiniE 3 pras. wiEn]
F, M1 AR FEE MK ELH SOD ¥ 73(85.93+3.90)
UmL" B 5T M2 (62.33+1.66) U'mL™ (P<0.01)
(B 3(a)); M1 4 T-AOC 7KF(2.46+0.23) mmol-L
WFEE T M2 (2.10+£0.10) mmol-L™" (P<0.05)(
3(b)); M1 ZH MDA & (2.84+0.38) nmol-mL ™" ¥, 35

=T M2 (1.83+0.16) nmol-mL™" (P<0.01)(I& 3(c)).
32 0 7 2O B A = AR 1 1 ik
SOD . T-AOC .MDA 520 2nl& 4 7R, B E%0, T1
YA TR MK EL P SOD i 77(95.93+12.37) U-mL™
HEET T2 (66.67+2.68) U-mL™ (P<0.05) (I 4(a));
Tl #0 T-AOC KV, 5 T2 HIREER(P>
0.05) (& 4(b)); T1 £H MDA ¥/ (3.29:£0.08) nmol - L'
W ET T2 (2.78+0.28) nmol-L™ (P<0.05) (I 4(c)).
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100 () 3r ) 4r BEET T2 4, TTRFEER(P>0.05) (# 6(c)).
-:80* 317 —;jo % _;_1\37 8 (a) bz_(b) A6_ (c)
E E2f 2 o = 2| &
2 60r g £ =6 & g
= = =5l sk > g 50 4
fm 40 i = £ = =
8 o lr > <4t &1} i
o o} S 1r i 1 P
& 201 < ® ¢ ol
= = i i S 2
1 ] 0 1 J 1 1 éz_ ’EE»E E
Ml Ml M2 Ml M2 g Z
SUYEyiEN I A 0 = 1 ! 0 ) 0 - -
T *FRdl i B s MR IR T B . SICIN - N [T G N Ay
T R IR) 2257 B35 (P<0.05); ** IR FERAR I E(P<0.01). TEIH A A B

3 HiEARXm#E R SOD. T-AOC. MDA &

1207 @) G e
~ioof T 3 S I
= ) = 3r
£ g0 E2r g
2 g £
S 60F < =t
R B 0
e % &
= 40t St %

2 < g
20+ Fl' E
0 L 0 L 0 1 I d ]
TI 1 T2 T T2
BT BT P Ty

4 EHAXTMHEH SOD, T-AOC, MDA KIFHE
2.3 HAAeEsy Kot dts, BUREE. HSP70 49 %A
WP A7 7 O B A = e 8 i itk 22 b it
BE R REAN HSP70 By 52 anlEl 5 s, B mT U,
M1 25800 MR 8 (5.62£0.35) mmol - L™ 3%
BT M2 2H(4.90+0.37) mmol-L™ (P<0.05) (& 5(a));
M1 2H R JGils Bt ik B (1.41£0.03) ng mL™ B35
F M2 4(1.31£0.04) ng-mL™" (P<0.05) (& 5(b)); M1
2H HSP70 ik (4.3140.10) pg'mL" B3EET M2
2H(4.78+0.25) pg-mL™ (P<0.01) (& 5(c));

8 () ~27 ®) RNC)
= 6f &0 E Z2
2 : < 24t
£ # =
=4 1F i
B 5 =
5 i o
ol % =
=] $= 2]
1 ] % J : 1 ]
0 2 0 o=
M2 Ml M2
CUEEyiEN AT

5 EExmsBEriyE, EREEF HSP70 KN
WAz i O B A = e 88 i bk 2 v i
BE Rz JBREF] HSP70 A sZim s 6 froR. b w0,
T1 ZHIMBER IS ST T2 4, ERAREEFP>0.05)
(8 6(a)); FHEG T2 24H, T1 2HF% ol i sk BEmg o,
PHEHTC B 25 7:(P>0.05) (18] 6(b)); T1 2H HSP70 %

6 BEHANITMMEFmYE, BREEF HSP70 BS40E
3 g

Y5 PRS- EEAE H AR 2 B R 5
B AR IR v 532 45 FhERSRE IR F e F N A 644,
T E S O SRR R ARSI N SR I A I
B SERREML A &, BF9E T AR ERLE T
OB B SRR 520, LA bk b b A 3
FEPRIASAE T i L7 X B (i A= 3 B ARFAE.

SOD J&:—FPiF S 1kRE, TEDTEILBT kR
REfE R EIE PRIE TR E H HEE(ROS), 4ERFAM A B
HEATA) E & ROS 7T LLSGH SOD i,
TH SRS ER. AR AL, FRE T
A, M1 4HAYEE SOD BRI BE T, 1l M1
BB s L kB h LA 251155 SOD
BOFEAE. S T RE AR A M1 B 15 2O i il
AAHs, SEWUE ROS %, Bhmifi% SOD i
FTIRETHE. FEE, T1 BH7 T REHR
BT AR, IS EI%4 SOD MR AT
T2 4, X—255 55825 5T B Rk Xt
PR T EINIAARG WS R A .
T-AOC REWEN EITEAT:, EEAFEIR
TRl R AP otk 257, o BRI A
H %, 17— LR AL BT AR5 K Ry
St RSP, AR, M1 ZH% T-AOC
KFEZFET M2 A, vHERIE 7 R
Johie i A B B, TEAVRR R,
T-AOC /K PFHE. 4if M1 73 FAUA SOD g
J1754k, SOD JiF Il T-AOC /KA —E], Y
M1 7 0 B 8 B I A hUE I BRE Tok
HeFFHLIE ROS B9F. Pifhisiy =, T1 A%
T-AOC /K FUHILT T2 4H, FEAPLEIEE RS,
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1 SOD WETHE, Ml T REEELEA I ] 5
T RN H B RENE %2, SOD BEA e LIARGHE PR
ROS, HUARTEZEABHE FEDUA Y ORI 45,
WEBH T1 HEEFESTE A S B b th b e oofd R
AT e mEAR R 3 [FERR ROS. T-AOCTE J17KFAE
Bz R R ERN ES, TRy
FE R TR )N, LS 3 ZER S AR B 6
B . mmisin, JUATRERFED IR T
SRAERFPLIATHRE. MDA JE:H 35 [ KR iud &k
VEH Lo =™, Ha S R 7 40
M A 0 B AR B, iz VR AR i Sk
BRI Teb R —P*7. % MDA $8FR45 4T & BL,
M1, T1 4% MDA SEH)WETHE, Bk
W SE AR DI, BT REA S MRS N A5k e 21,
SRR BT i R G 2 S Rl . AL L
TIRLERPTUAEH, SRAH ML, T1 JraU e e
FEAFE ZRARCHY J5E A W] A X T b 2Ot 8 ki e
TEARE, AU IER PR LRE R T BESZ .
Az T A AR 88 = 4
feaiids, i HAE AR TR R Y. BRI
Ytz B e B i BN G e R ) P 5, W I
W P AR E N MM B, SBUMBER ETHE. 5
MUBEAE R F SEah i ) BN RV, A7 R 523
TERLO A VERE BRI B AL A 1 2,
1 Racotta %5kt FEHH 4 HURERIZ UM
Yol S 8536 A X ER(Penaeus vannamei) ILBE T
ARG, M1, T1 5238 S B0ER 85 S & T,
H M1 E 77 R0 b & & BT, Pifhizh
77 FHE & AL T B 22 5. B RS R 4 W
BOOEN, W TR ek, ST A N
JiimaE e R P Y. K A A Wy v R SO R IS 48
fFe R abRe — 0 AR LI, M1 A I
WRE R T S 2 BT, RHE 51k
BERYSRBINAN. T1 ZHA) 8% K7 ol & Sl v, T RE RS
T1 @47 2O B BT R a5 S B U Y, X
S SPIRIT k BILA T BB R B 2 5 [k
HREE(Pampus argenteus) 3¢ R IS 2T E EA
—ERARE. SRIBLEEDIR I I, i S K
FE & 2 di v AR B (Eriocheir sinensis) DURBE
JFRE, ARSeiard M1, T1 400 Fiis & 2T,

B RESBUERPURAE S T, JLoh, e et
WENERAE, SENEERT, MR R R 5
S AT TR, ARRFITH ML, T1 20 b
LR FHERIENIE. HSP70 VEAAE Wik R
MIEA, TR PUET LU R IRI T ST
1A AR AR 22 ThiRE, B IA R X AR i 7 346
AR B A Y, Rk A ERER
B R ERIRE IR X A LR S, AR M
ZHANEE HSP70 KA & & WEFEAIL, v EER: M1
BT PR T AL IR A U As T S S
ZIISRE ST F RIS L, F HSP70 K%
FIIEH #35. ZWEPI0R0 10 TR Ma SR 74
REERR T HSP70 ki M 5 SLIn 45 S 5
BHRE. T1 7 UEH00EE HSP70 ik & 2%,
A PUEATE PRI AE L, HEI BT RE R HIE 5 5K
SR AR, MUARSRAZ 4, HSP70 s 4
4545 L R 20 M P T i R B3R, R AR,
M1, T1 PR FEEAL T RAMCRAS, WS
BN, TR EREE A RE S . b
WRRE ST T RE, X WTRERE IR X T A B 5
T AR JE AL

Zi &, M1 B SO s Rl i Sk s, i
SAALRE ) W2 T RE, [l B (B AT R ZUER R AR AL,
SRR, DAl M ™ B s A B SR A R
AFEHTT A LI A5 SRR, T1 BN
ZHEMA S R AR, e HLRERE
i, (HESL VEIEREIA S T2 BREER, Kt
T1 HEEFRRIR, X0TREE R B H U 4%
PEZRN, FEARITER RS AT SR R 235,
MU B EA 0 R L.

4 HEiE

AW RY, TER A =R I R A,
R FH R A RN 5 1 D7 AOR PR AR B 1 7,
RIEEER TR, SRR i G, B ARRE
AT ik & P as R AT AR TAR
A A BF R R B = AR IR T U, %
BTSRRI S

BSEHk:
(17 SI0NNE, s, Aae. WL =PI R 3o
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Effects of different temporary storage methods and transportation systems on
temporary rearing of wild Portunus trituberculatus

HAN Shengming', REN Zhiming', QIU Xueni', YANG Hua', MU Changkaol’z*, WANG Chunlin'?
( 1.School of Marine Science, Ningbo University, Ningbo 315832, China;
2.Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture, Ningbo 315832, China )

Abstract: Portunus trituberculatus is an important marine economic crab in China. The temporary rearing of
wild P. trituberculatus is an economical method to efficiently use natural resources of crab. The study was aimed
to explore the method suitable for the temporary rearing of wild P. trituberculatus. Two modes of the temporary
storage were compared, including a group with stacked bodies and with the chela not being tied (M1) and a
group with single body and with the chela being tied (M2). Two modes of transportation were also compared,
including the group with rubber band tying the chela and stacked in the plastic basket (T1) and the group without
rubber band tying the chela and contained in individual box (T2). The effects on their survival rate after rearing
for a short period were investigated. And their physiological response characteristics were identified by using
several physiological indicators including SOD, T-AOC, MDA, hemolymph glucose, cortisol, and HSP70. The
results showed that: (a) In the impact of different temporary storage methods of wild crabs, the cumulative
survival rate of crabs in M2 was 91.4%, significantly higher than that of M1 (P<0.05), and the survival rate in
M1 was 70.0%. According to the detection of the several physiological indexes in crab hemolymph of M1 and
M2 groups, the reason for the difference in survival rate between the two groups of crabs may be that the M1
produced damage stress to the crab. The antioxidant and stress capabilities were significantly reduced and the
physiological functions and immune defense capabilities are impaired. (b) In the effect of different transportation
systems of wild crab, the cumulative survival rate of crabs in T2 was 41.5% which was slightly higher than that
in T1 group (P>0.05). The survival rate in T1 was 30.8%. According to the detection of the several physiological
indexes in crab hemolymph of T1 and T2, the reason for the difference in the survival rate of the two groups of
crabs may be that the crabs transported by T1 were subjected to crushing stress. The antioxidant and stress
resistance were slightly lower than T2. In conclusion, the wild P. trituberculatus obtained by the temporary
storage method of single body with the chela being tied and the transportation method of not tying the chela and
contained in individual boxes is more suitable for rearing.

Key words: wild Portunus trituberculatus; temporary storage methods; transportation systems; temporary
rearing; survival
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