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KRR 1T A EREBFR S A, 20 3 A H M ESNEE 24005 B A RO R A K 5 %
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AT T2 K T S8 A A R G 49 238 B i
AR ER IR K 20, P03 P REAS = I 2 S B
AR AR GNE R TR A R EE A P MR, S
I T 4 WP T vy 6, | T I S50 300 P R 1 38
T4 5 A A 3R 45 o i R R g . HEIH
A Lk, D& T FH 6 B2 R B2 0 AN [] 46 15 58 3% 1Y
SO, A TR B 4 4 70 30 1 2 2R 0 B Y 4T R L
., RREFRMITH MR E W R EE A
F Iz —"" . ENANRZ S % KD
FC Bk £F 01 ( Pinctada martensii )" 1§ V5 F5 0
(Argopenten irradians) 9L B 5 ( Ostrea edulis, O.
chilensis , Crassostrea virginica ) "™ | SC 4 ( Meretrix
meretrix) ' AEHL TR T w8 B LS T B B
Jg , FRHE 2 AT 1 A 2D D123 i i, v [ R
e ERIETE IR SClR “ BT 1 57 JE TR 22
O RL 1 57 %, AR ETEREE MR
PR PUAR A R -, T 2014 AR @ IR AT T4
AR 5 I 2 2R, WA [ 4 W9 8 R T L T 15
ERPERETT 25 40 M1 F1 22 H LU A, I R AR A AN 44
i PR REAEAH DG 70 A, B 7 A i 498 1) A RN
WPEARIE T TAESRHEAK A

BRI

1.1 SEIeHH#

ARSI 4 WK R ML AE VLA =TT RN
FUEARAUK ™ B SRR R W #5147 ,2014 45
TERVE VS AU R A A U ARG, SR BCRRL I X 1 vk
NI T 27T MM E R, R s 7
GRIRHHAEF AR, 20t 3 D H 1= N R E R
SRR ERBE W, R0 T 5 N RA A
KARAMRZR T AP RYERER S MER S
BREFR . ZI2& R R MBI KT MR
PR 3 it 2 A g 78, 4l 3 M =
SAEEE RN IS B S DA RIEH AR KA
KA MNGIE TR Z T AORHZ ), 73 904 Ry 250 1
KA FNS IRA
1.2 BREAYBENEGF

B IIEHE (100 L) JIEERAH 5 em JEERE 1,
KA AT 60 em 3t 2 R Y 10 S5
FRANBEAR BF 2 23 0 i A 11 A1l 56 A v
Fr , BRI 300 kLA Ay, g 0 ], SRR i A
IRV BREGEHE4EE (Isochrysis. galbana) ARG
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£ ¥ ( Chaeroeeros moelleri ) . W. > B Ji ¥
( Platymonas subcordiformis) BIR & FE W . FRIE/K
R , A LR R K 172, SR il S 7E %
N, HAROEIR , KR 25 °C,3hFF 13,pH 7.8,
1.3 JBRRLGEERMERENE

Xf 25 S KR FVREAR B Al i AT A
o WEER EEAFE K BEAEK K
R, H e KO 3K AR R 2 i A b A2 ok
JELENBE A TR KSR, HIgRKE
= (FRE7ERK - FHRR i)/ s KA, B4
KA AR 7 k2 I & 3 U, 4 E B BEAL
D7E 30 Righle A A KR LK R EMSE
K H 3G R 1 B8, PR A T K R Y AR R
AEo Fe IR A BRI bR R R, S s
TEYEIR TR FE 7K 43, I SHIMADZUAUY 120 (K55
£ 0.1 mg) BRI,
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BREYREG S B E NG FRG, N
PNRAZBEVLPRIE 45 R4 R 57, 1545 5 55 50
F 15 A5 56 AR, URHR R R A L. 2,
FEAT 30 RLLh st MR 45 1 2 25 SCHk A A DL
ST S, S KR B AE 30 ~38 CL L2 C
NRREE  TSEI B E 5 K R AR — A B
B N AL, A4 i TR [R) S2 06 5 i A 3
Wo HRJEH R B AR 251 59k, (P K AR TR
JETE 500 W B (1 000 W HL 4k HL i %
N TUKASHR RS i Hl7E £0.2 C. Lhgh
1% 50% SE TR A A= FE Il FHRE , BRI BT IR
JE | DA S AR A 15 O AR SR k™ 3t
B e R A A AR (LSs) o AN

IS, =C, +[ (P, -50%)/(P, -P,) ] x(C,
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(°C) ;P Py AN AN AETE 2R, SE TSI A E
PADLFEBKIF AN RIS AE R ofie o
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SR kB AR 3 Ko R T S o ) 2 g
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TiE PR S 7 35 PN SR A AT, 2 i
30 KL/ KA AA 10 A5 SR b, B TR
WG ZEAFR] 1.2, SER AR H #h P A S H
AP 2S ER B B2 A IR ] Se R i A
3. ERIE 13 REFAE FLAE 4 /NETHR 1 C Y
AR BN B KL 5 G v B, 5259 ), 5
ST N BE , o A O PR A I 22, LA S
MRS R RAE . BRFRIOK 172, FEitah
WEALT R H B IIE A

M e P S 38 4% 7 55 T 0 5 i A S B A
L, PRSI D 25 °C, R BEFE A3 /NNE I 7 2 A9
AR BOCER G g it SLaR W a], Fr T
UM , T T T BRI R HL R 22, DL TR
FRAZAEE . BERFHRIEBOK 172, Git4h
LR H BIATH
1.5 $5#RE

A7 R XA 16 A A

L(%)= N'M (2)
A LORAF I A3 N R SR 4 P A I A7 365G M
JE SR A Al AR R

P(%) =0/Q (3)
A PR AF 16 35 0 & 52 PR A7 16 355 0

SN IR AAIG %
1.6 HHEALBIGIT

FIFH SPSS 17. 0 BN 58 A7 15 FR AT H
& 22087, Turkey HSD Xt %% % R 2 &8 L 4%,
IEXTE IR AR TR R R YR AERK GRS
AU R T A5 o

2SR5

2.1 FAERZFEKERSFTHEIR

XS 27 2R E RZRTH 3 A A A K
REFE s AERIEBNERENS I, RERS
SRR 2 575 9 5 13 B9 5 A K
MRZRTHIN S 5.6 5 14 5 25 S H 27T 5K
Fo A AMNENMEEF G, WE TR
RAITH R BEMTRK H IR R, 458 AH
AN A KRG TR WL 1 AT A
AERMHN 5 ARR EFE R REATK
AMKRERIELHEERTEREHRXR(P <
0.05) , 9 5K R LA K AR R IE I Ry I
Ko 27T SRFZETARKIGRAE N9 5F
Ao REMH K EHEML 27 5K R
AYRIE T 29.66% 40.00% 1 32.37% .

®1 FARARFYHBEHZR . ZEMZTRKEERKE

Tab.1 Comparison of growth performance of different families of Sinonovacula constricta

REGT FeK/mm( £SD) HHF/g( £SD) el HIE K E/um( £SD)
family No. shell length total weight daily growth of shell length
2 36.05 +0.74" 4.13 £0.06° 56.18 £0.71°¢
5 31.28 +0.70" 3.32 £0.07" 45.31 £0.81%
6 32.06 +0.54¢ 3.52 +0.09° 45.88 +1.14%
7 36.71 £0.75%" 4.30 +0.06" 58.25 £0.79"
9 39.48 +1.21° 4.41 £0.06" 59.95 +1.03#
13 37.26 +0.91" 4.32 +0.06" 58.17 +0.81°
14 33.31 +£0.56¢ 3.58 +0.09% 47.10 £1.02°
19 36.28 £0.44"% 4.06 £0.07¢ 56.36 0. 86
25 32.46 £0.43¢ 3.50 £0.08¢ 46.07 £0.92"
27 30.45 +0.56* 3.15 +0.19° 45.29 +0.87°
JEHEE non-selected 35.12 £1.22° 3.62 0. 144 51.82+1.21¢

AR FRERR Z R MR L E (P <0.05) , T,

Note; Different letters mean significant difference between two families at 0. 05 level, the same in the following.

2.2 #HEARRERRHM . SR
2.2.1 4l AR e

R 5 ABERE S0 6 2l SO IR
FEVEATHfA A, WER 0 S I I i) 957 HE SRR, A S 5
14 d J5 4 FET H LA, BRI LA 14 d 1N

T AR T e BR VR BB 09 25 SN ], T B AR IS
FARXSAE G 5, PO 25 R AR W, B & R L 3h
JER TS, A AT R R T a3, 7R iR
Sk 36 Fi1 38 °CHf, 4l 1) - B A X A7 3 2R 4300
58.4% F124.8% , % — S ki A # 4% 14 d
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FE B E R 36.5 C s 7Rk 34 F1 36 1,
LI ) ST IR A 15 2R 0 51 A 62. 6% F148. 6%

R T RET AR Y 14 d fEEOEEE N
35.8.

R2 ARBE.BEHETHENFEEMENFEER

Tab.2 Survival rate, relative survival rate of Sinonovacula constricta

under different temperature and salinity gradients

I/ C TR/ % XT3 % i TEH /% XT3/ %
temperature survival rate relative survival rate salinity survival rate relative survival rate
30 93.3 96.6 30 88.2 91.3
32 86.2 89.2 32 76.6 79.3
34 74.4 77.1 34 60.5 62.6
36 56.4 58.4 36 46.9 48.6
38 24.0 24.8 38 22.5 23.3

2.2.2 4R GE AT AR M AR

Fie BRI (B BOBIR EE 3R B AT AN TR
WIRR RIPLI LR, DL 14 d FENSERR 1558
Bfa], 25 R, AR BOE & R, 4% 7E 24 h
IERAR GRAELY =11 W) 7k S N G E Wk 2
WG N RERRER )3 d 5 TG th B R BE T, B
T-A 8 KA ToU s e FT I, 7 d BT Rk
RARME10 d JFRET- TR .. KRR
JET HIAHX A% 2R (41.1% £0.50% ) ~ (71.
7% +0.50% ), H AT 4P e b AA 72 45 B g 2=
5,5 MERMMAR REA AL TR T 1 AH X%
TR R AE 66% LU L, Horh 9 5 K R A6 i
L ERTHABK R (P <0.05) ,H 4 MERFE(S
5.6 5 25 5127 ) FETERAE 50% LAF o

BRF B LR FE T 0 A XA R R
(47.7% +0.40% ) ~ (71.5% +0.36% ) , H £ it
AR TERE DAFTEWT B 22 R, 5 NMERIMA K RTE

R3 BRAEETFRFEBE BETHFEEREMNEFEER

EEBCEL LT MR A TG 2R AE 67% LA L, Hirp
19 S Z R LBOCELE T RS R i m, B
RFHMEFR (P <0.05) , 63 MEFR(55.25
SH27 5) FETERAE 50% LT o

AR SO AR S R AE 70% DL YR R E X
SRR I R AR PR BE SR R R, 0 B A X B
BIE60% ~T0% 50% ~60% [ R F 5 LM T #4
ST v AR PR R A — B P KRR, AR B SR AE
509% LATR 1 R F 0 R i $A S 7R 5 B 22 11
KFo MR 3 AN HPERERM R R (7T 5.9
SHN13 5) 2 AN HPEREARRIIR R (2 5 19
) A PERE— IR R (14 5) 4 AT 4
PEREZZMIK R (5 5.6 5 .25 5 /127 5) 51 i
FIFRTEREIRIM K R (19 5) 4 AN e b e B A
MRZR(2 5.7 5.9 5/ 13 5),2 4 bk
RE—JRINF (6 21 14 2) 3 AN i bk e
MR F (5525 527 5), WLFk3,

Tab.3 Survival rate, relative survival rate of different families of

Sinonovacula constricta under critical temperature and salinity

P ) TRBEAF T 3/ % T BE AR5 2/ % TR 3/ % FR AR AFE AR %
family No. T survival rate T relative survival rate S survival rate S relative survival rate
2 65.7 +1.36 68.0 £1.36° 66.3 £2.56 68.6 £2.56°
5 41.8 £2.31 43.3 £2.31° 46.3 £1.55 47.9 £1.55*

6 44.6 +1.26 46.2 +1.26° 48.4 £2.21 50.1+2.21"

7 67.6 +3.65 70.0 +3.65" 64.5 +3.30 66.8 +3.30¢
9 69.3 £2.50 71.7 £2.50° 65.1£2.64 67.4 £2.64%

13 67.7+1.45 70.1 £1.45" 66.3 £1.60 68.6 +1.60°
14 49.7 +2.50 51.4 +2.50 55.1+1.31 57.1=+1.31°
19 64.6 +2.64 66.9 £2.64¢ 69.1+2.36 71.5 £2.36'

25 44.7 £1.49 46.3 £1.49° 48.3 £2.26 49.8 +2.26"
27 39.7 £2.50 41.1 +2.50¢ 46.1 £1.40 47.7 =1.40°

TS 20l Fn i B AR o

Note: T means temperature, S means salinity.
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2.3 HBREFRRTKEMHR.MHSHMEERE
*

TEVAT 408 58 22 W T A Tt 2 3 1 S 3 i
X R A WAE RIS PRI T 700, A SO A K
R TR 52 3O 55T 4 I A7 15 2R 3
1T Pearson HCHE /M. 7oK 5B E
JEAFTE R I IEARSG, HAH MR 2 (P <0.05)
FHIC ZRES1 512 0. 970 F10.920,

3 ik

IR g —Fofr LT F 306 ok D0 2%, DR HL % LA
AT G ST R B, 24 40 LR L B TR
BRI , HAEfE it e Z B E 0, o HRAE
HZB WG, WERAEA 3 K, 5N e
2P G, K A2 BN, T /K 28 K BH 2 W K R
A TR R K 2 A AK AL B g
IR, 1 AR 19 ) 2 5 B A B ] I i 8 Y T 4
SRR N M R IRAE ] B 3 /NG 1 I
AR, R BE | IRLE 1k Bl 2 5 W 45 5% Ak P
Koy ML B & &L QI EE ) R Ak B
RSy A SN R RIS S
AT RE S T Mo PRI, AR K 134k
it T MERE, A R TR R LA R R R R
RS R

T RE N ER BE A T T BRSPS
W&, EMNSHEEYNERETHERVINC
R, IR 5 T84 R b i 5 i AR S22 K i
SR ARZ 2 H IR X BIAN R X B
SUMRTEAE— E IO R . Hirf CASTAGNAM jtiA
SHAE— S (AR T R P, A %) 6 B ) J g o %
AR AR S (R X R A T %
BRI A2 RS Bl . CALABRESE ™! 3 H
A Y B 0 Bl P 2 — 330 A W T 52 A B
SO I 383 R AR 25 A O R AR A A
WoR R, MR, YR ES b i e
SR, B A B S 56 R FEHEAT T A T
ER PRSI, A S50 R N B 5 18 L JELRE H  R 7E
0 B 4 WA AT AN A R A T PN IR R R R
— DR 1R S 610 A T 2 IR 45 06 S ) % 2R T A
i R PERE Y 22 57

PREE K2 B BIF 5 2 W, i 09 A DL £ 335
TBYEE N 10 ~35 °C, & EhyEE 4.5 ~28.3, 1~
[7] 5% 7 I 300 (00 35 08 0 /K IR LR BE TR 32 1t R R

FHIRL 0 [ S 7 5 96 | R 0 g A U R 4 4
SERER A A 29. 84 30. 04 .32, 37 1 33. 01,
DO R IR R B R 25 8 K, (E 45 168 22 £ 396 78 30T ¥ 30
2 Rk o 5, TN K 2T, I S [t 1X
RPN ZE R R AR T AR v R X MM DR Y
T8 R FEIAH 258 K, H v 3 DR i L AR 3 DX
TR 5 £ 5 DY R I S 4 AF S 1 IR A ) 2
13.1.16.1.22.4 F127.2 °C, 7/ [m) £ B g X 0% 1
XL T 32 AR B IR A AR A S 49 3 45 v
AEAEIG PR B R R S MR K SR S AT 2200,
] A5 A 52 50 45 W0 A 3 W IX I K BRBE A e, R
I A K P BB O % 28 A0 T A0 T g e 1 i 3 e
2 b R BRI B FIER B A R L5 AN KA
PRXREEEL S TERE AR R, W &
HERERR IR R IR ENR R T 74%
F150% o 3% 5 T PR 06 TR 5 133 DL T 1 1
KEAMIPFTAR L, THIVAKARAN 255 [y fF 5y 4%
SR, BRI B FNER E (T A2 1 5 AR R
BAHKKIER, EARF RS SRS T, a
K/NBA AR AR BE LA AL 7 e by X5
ARSI AT RN G R R ER E B bTa tE S ANARR
INA PR R B 45 RANAE ARSI A R K £
o Efe S AR ], 252 B N TR & AN R &
Fi UL 2 WL, PN PR 26 AL 955 490 ol 22 ) ) 2 S
[R]— W Fh R 22 A 1) 3k TR U R sk 1% 9 AN TR 452 A1
TR RIS SRR R BRI R RS, 5 4
WG I A R SR BE ) 1] FRAE AR PE T, R
FEF /I8 X I 4 2 T i AR S
TGI8 5 A IR — B W FR A AR
[ % S 6 7 ARG 22, i I, AR R K R 22 ]
Ptk 2 5 S5 B by P D 2R A R 2 A

AR E IRFEA A A KPR RE 1 45 IR 5K R (]
FFJR T B A T 25 R PE RE 1O T R AT AT, R I &
REHEHAR, G T 3 AT R | AW R
FRo NHICIEH TS AL T E L TR E, 4
SRR A A KA IR DA B L 396 11 588 194 4 96%
FhRAE T BRI .
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Comparative analysis of growth and heat tolerance, salt tolerance traits
among Sinonovacula constricta families

LI Lianxing', DU Wenjun', WANG Chengdong®, WANG Jie’, NIU Donghong', LI Jiale', SHEN Heding'
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Sanmen Eastern Fisheries Limited, Sanmen 317100, Zhejiang, China)

Abstract; To investigate the relationship between growth properties and thermal and high salt tolerance in
Stnonovacula constricta, We have established and obtained 27 families with different growth performance of
Sinonovacula constricta in 2014 based on the excellent group from Leqing Bay. Growth traits of different
families were recorded in the first three months; Five families showed superior growth rate, seventeen families
showed medium growth rate and five families showed inferior growth. After the next three months, five
superior and inferior families were obtained respectively. In the preliminary experiment, the semi-lethal
temperature and salinity of Sinonovacula constricta are 36.5 “C and 35. 8 respectively. With the control group
of group breeding Sinonovacula constricta, each families were cultivated in the environment of normal salinity,
36.5 °C water or normal temperature, 35. 8 salinity respectively. To conclude, the survival rate of superior
families was higher than the disadvantage families under the conditions of semi-lethal temperature and salinity
and there was a significant difference in heat tolerance and salt tolerance among the different families studied
(P <0.05) by multiple comparison and variance analysis. The strongest family were higher than the worst
family by 74% and 50% respectively in upper thermal and salt tolerance.

Key words: Sinonovacula constricta ; family; heat tolerance; salt tolerance
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