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EREERNSEEBTREINR
X ERT, EE RE R A A2

A, TTRBERE KPR TR BT 524025: 2. ETLARREEEYHOARERA R, 7R BT 524022)

FEE: T 2004.2005 F 2 MEERHARTEEESRE BE £0.1°C) RIS ESERESET S H N (Argopecten
irradians concentricus Say)Xﬁ%%%E@ﬁﬂtﬁ‘ﬁ7 DUBA R i% M AErE T i 0 SR AR A A o % S0 AR BERE L D R K 4 F R
B)F 579 0.52 cm-1.83 em-3.13 cm+5.01 cmo SERBEFEE 0.5C . EH 31.0~34.0C. ERAITHEEENER
RER 1T AMNEBEFHRR S TR E; 1€ mESUEA L & (Upper sensitive incipient temperature) & S 4 % H
Duncan £ B WWR AR R 5 HENRAMAEEA EE ZR (P<0.05 1) &R B EEE Gdh USID : & mikt 1 B8
8% (Upper incipient lethal temperature) 7 3 0 SR 168 h WS E0&- & 1 50% TR G224 168 h UILTs) » WF
RAEREBW, MK 4 FELHE TLAT 168 h UILTsg 7 #124 (32.40 £0.01DC .« 32.67+0.0DT -~ 32.71 £0.01T -
(32.08£0.02C, T FMAS K BT EHE I M EROW ZHAFAEEZHES (P<0.05, WZEHFI DR =F 10>
MEDU S AL, SEB A, A2 Dh P S HE O ) K UL, 3L 168 h UILTso 4 (32.41+ 0.02)C » 4 [ P & He 61 0K LI R B 2y
(31.73+0.00°C, & X iR AT ZHERFEEREEZ R (1°<0.09: M0 5 K NI USIT ¥4 31.5 T, Tz, o IR
32,0 C.#— B UM N5 R N mE M2 LD R UK. FREREE TIHEE 6 m U EKFEERERFHZN
Mz e, o ST ENE | MR FE T & & R R R IE. [h E AP H%,2007,14 5): 778 - 785]

KSR BV A I mIRSURIEIA A R EOURE LA

HESES:Q959.215 SCERFRIRED: A

=5 79 S B UL (Argopecten irradians concentri-
cus Say) Ji " T RECKHEEE, LA FREAMNEE
b2 Bk M A L, B & UL (AL irradians
Lamarclk) F)— A @ T H oML EH R, B
W TR, BHXGR R E E N, A
1R LR 5w B, Rt el [ R 1 PR ST
T 1991 4% 12 A X5 513 FEAT IR 9%, JF & jifE
B T I EAT I . T AR R S S B AE AL RS
Zit 5 ERFSTRHES, HUE R TR 374 1 i o B,
1k 2006 £ 8 H, Rit#E) ML 7 380 hm?, H T A&
LIS . SRV, AE 7R A AR R IRl MUAE E R
et A B R A AT T, G 2 I e R B R B
Mo EMAT-RES5Eam AN A MA RS
ERAL A R, TR I S AT ST DA AE . [,
A 5812 DUAN [R) A 355 B B B 7 T B 0 v i P 2
AR R0 2% 52 I 0 V2 ik e i 1 9 T i DL B 22 e 1tk
IR IR TR R PR AN A P TS R AR A KR B
AREREPIESE X . HRENEHS B ULHE &
9, M Ar A S RT3 P ot R B A DURE SR K

Yo#5 H #3: 2007 — 03— 12; 1517 H #3:2007 — 06 — 25.
BEEWMBE: I RERETHEEIME 20012085 2005B26001079> .

X EHS:1005 - 8737 — 2007005 - 0778 — 08

FIEME 22 A 505 A X B IR 5T T U5 o) 2B Y B
UURR G R BUR & S s O AP AR S S 5% 7 30 B )
S50 AR A UL 4l ORIHE DUA 5 175 B R 0 ; Tettel -
bach 25 TURIFFT T 35 B R 56 B S I B LG (AL i
radians irradians) MGG R E G300, (BX) 55 7Y
B B LR R A () A 0 i B B R HE BN S X
UL 52 PR PRI T A T R U ARAE . KT BE, AR ST 7
FRHAFE /N K 4 PR RIS S5 PG B A DL i A A
WRIRGEAT T S g0ERF, DUBA A 12 DU & ik P B 7 v 3
PIE— e AR AT RIS %

1 MR5I%

1.1 ##

4 FhRUAE 55 79 BF S A DL F 2004 F 4 A 28 H.
2005 “F 5 H 10 H &I AR FE EMEARE
PR A ) IR 3 BT B ISR R i 4 EARRIE
BB EAR DL, B0 F A DiE RS T 5 B L =
KRN 4% 5.2 kg m3 % E H 24 T Bedh I
200 ind /m®» A REFE 1A, DLENRE B, EFF

TEE RN NERI 1963 -, 5, BIEFR , A IURAEF M FEEP L Tel: 0759 — 2230818; E-mail: liuzg@gdou. edu. cn
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WlE), B R 6 G PR EF KR R EE 1 X 104 ~2 X
10 cell /mL+ 1 B # 3 X 10* ~4 X 10* cell /mL 5%
B 5%10°~6X10% cell /mL- & 77t 2 /KiH 26.7~
28.9 C 2004 4 .27.5~29.0 T 2005 4, R4
K 1 RN R LS00 KR ZE /N F 0.5C. &
TR AE 4 IR R PR R I ) IE R SR
I A RESLIGH T, AN WIS BE ML EE 50 4
MAG TR + nvEZE (X +SD), 15 2 ANMERE
4 AN FUE RS LT A B HE L 0.52 +0.05) ems /I
M 1.83%£0.07an-F M 3.13+0.1D am- KM 5.01
+0.2Dcm-

LR KR U8, pH 8.1~8.4- 3% 29.3~
31.5, KR TF & vl A K b v
1.2 A%
1.2.1 EREE BNMEEEEHISOL 0¥ E
FH6.500 W A JE N .1 000 W HL 4k H 28 .0~
—50 CAKHMAEET (£0.1C) AA%% 14
YR BERBERREEN £0.1C, FraE &Y
2 1k RS AL IE -
1.2.2 X®HE % 31.0C-.31.5C.32 C-
32.5C.33T-33.5C.34 C% 7 @i iR 5 4140 1
AV B Q MR SE 0 HA TR KR AR AL AE 26.8~
29.3 C ), FEE R IRFH L 2 A FAT, BAFAT
HAFF 1 EREEE, 25 E Nt i K 330 L, 4 Ff
Hkg 7T R —M A, B % 50 > CRIA 60 1),
KNI HER A AL 1.0 em B H LN 3 Fh
FIS (0 B 21 5 T 36 3 3%, #E DU A B3k /s B
WRAININ—Z 20 H MATOE, MFRHEEL 1.9 kg/
W ST 5.8 kg /m® - A T HE K UL BRI G X}
FR L B2 1 ) 22 R B TE 60 AN K DL HP M R LAY
07 50% > HARHI N IEAE R B (B AR L UL
1.2.3 BEMT YR R AR AT R SR T
TR AR AT, FE RIS U 26.7~28.1 C 1R
KR R H I 0 R THIR B S A, AR S %
1C /4 h W3 258 J5 THR AT B B B35 2% 73008 .
SR A 11 4,2004 A5 A 6 H 15:00 2 17 H
15:00,2005 FFM 5 H 18 H 12:00 % 29 H 12:00-
1.2.4 HEEE SLRMIE, REFEEBERES F
DO>6.0 mg /L; TR H IR 5 [ 45K 50% 5 4
REENH 6 I, PRFFKH R EE 1 X104 ~2 % 10* cell /mL-
FIEEE 3X10* ~4 X 10* cell /mL B &% 5% 10*~6
X 10% cell /mL, $51H BT 15 #) 20 08 T s B I #2528

UL, B7 17K e B, AR SE T R) A B i il sk e
524 h EYE, IR U= 80Nt A iy 3 B F EX
HZAR B 20 KT S A 7= 5, 7= 58 R BR R A IR] R
FFH 20 B WA B2 LIS = HUS EET1E O, 55 B
SR KRN 78 2 K . S I R 2 S A A O
KRG O EAE DLY5 G, ) K B3 DLEF IR 4K
1.2.5 URERISREBEEENRE U
FRbRNIETo 3. BT A W s o R DL 5% 2k 22 9T 1 7%
REJT, EFRIANERE ST 2 W 7 L5 T8 I N, T8 R
BIKABEKE o LB A7 08 2 KA A7 3G R
SERFAAE R (R = GRS R AR E S ALK TF 16 8
0 X 100% ; FHX FE I % (P) = (LFr A7 3% 2% /A R
HAFTEZ) X 100% - =il BU 45 1 (Upper sensi-
tive incipient temperature) 5+ 7€ : 2K A Duncan %%
HIWRSEREREHESTENBAFESE (P
0.05) Btk B (P<0.01) 2 5 1 = i i Bt A1 1
IR BUTIR B A e AT ARAEER 7d 168 h)
S5 8 KA 11 KA & 4SR50 T o gk ek A4
FET, UG 168 h 1E 0 7% 22 @ iR B M I A], LAy
R 168 h -5 B&Fh L 50 % SUFE IR EAF A &
ZEFHE 15 B (Upper incipient lethal temperature.
168 h UILTsy) » % J A= 173 ¥ BB (Upper limit
of survival temperature) » JLREFRH vk, ARX
J3168 h UILT5= Ty + [(P; —50%) /(P; — P,) ]
X (Ty— Ty H Ty Ty5 30 275 F 80T 50%
AR S IR S, Py~ Py R AH N ARG AP35 2
1.3 BRSO

SEEC KR R A T E £ MR HEIR (X £ SE) £oR.
{1 SPSS (13.0) Gt vt 3 {4 X E AR 34T AL B2, 48 30 iR
BRI AE 5 B K F 7 Z 55 1 (ANOVAD , iR &
30N (8] 1) 2 2 7 22 5+ K H Duncan ¥ % B L

2 ZRE5H

2.1 EMFEBENHENNSEMSE

B 1 AT, BT R TERT 3 K, 5 4 R)E
A TRRE, 7 d AT R FZES TR
EIR RN, T HAR B (P<0.0D); Duncan %% &
R ER,31.5 CHSHEAM31.0 CHMLLOH I
W AR BE N (P<0.0D, Bk, 31.5 C A #E
TSR UG UG A HE TUAE 32,0 C B AR X A2 3G 2 A
(79.1+1.00%,32.5 CH A 42.4+1.7) %, K13
168 h UILTsy A 32.40£0.0140C -
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Tab.1 Daily deaths and survival rate of juveniles under different temperatures

¥ /C Temperature

it 18] 875 H

L Natural

Time or item 31.0 31.5 32.0 32.5 33.0 33.5 34.0
temperature
%1 K 1%day 0.75 1.75 2.25 7.0 18.25 27.25 44.25 0
52 K 2Mday 1.5 2.5 6.0 14.5 22.25 21.25 5.75 0.75
% 3 K 3"day 0.5 1.25 1.25 4.25 8.75 1.5 0 0.75
5 4 K 4hday 0 0.25 1.5 2.0 0.75 0 0 0.5
% 5 K 5*day 0 0 0.75 1.25 0 0 0 0.25
6K 6hday 0 0 0.5 0.5 0 0 0 0
7K Tday 0 0 0 0.25 0 0 0 0
% 8~11 K 8- 11%day 0 0 0 0 0 0 0 0
%ﬁm;ﬁ /ind 2.75 5.75 12.25 29.75 50 50 50 2.25
Cumulative death
TEVEH /ind 47.25 44,25 37.75 20.25 0.0 0.0 0.0 47.75
Mean survivals +£.0.25 +0.48 +0.48 +0.86 0.0 0.0 0.0 +0.48
SERRAETE R /% 94.5 88.5 75.5 40.5 0.0 0.0 0.0 95.5
Actual survival rate £0.5 1.0 1.0 £1.7 0.0 0.0 0.0 1.0
HART S 2 /% 99.0° 92.78 79.1¢ 42.4° 0.0% 0.0F 0.0% 100.0%
Relative survival rate +0.5 +1.0 +1.0 +1.7 +0.0 +0.0 +0.0 +1.0

e BIRHAE IR 2 MEE 4 M PATANE, FEEC 2 MER 4N TFATHN TP IME £ R EIR N 26.8~29.3 T RATHIE L
FAGEARREFZEERZRREE P<0.0D,. 3B ARNEFEEREREE (P<0.05, TH.

Note: Data of deaths listed in above table were arithmetic means of 4 repetitions within experimental groups in 2 years: survivals were arithmetic
means (+ SE)of 4 repititions in 2 years; natural temperature means 26.8 —29.3 C . Different uppercase or lowercase letters marked at the upper
right corner in the same row denote significant statistical difference at the levels of 0.01 or 0.05 respectively. The same below.

2.2 F|EEFIEBVNANASEMZME

&2 AT, R E B TIERT 3 K, 5 4 K)a
B TIRE,Td FEAFHHIIET; T E IR,
MERNEELREZSR (P<0.05),Duncan £ &
I EoR,32.0 CHE#E31.0 C & 31.5 CHAM

O IR SR BUE RN (P<0.05), F Bt
32.0 C o/ DL i SO G A /N DUEE 32,5 T
A 3G %28 (71.5+1.3)%,33.0 CH A 6.2 +
0.8 %, Kk7F 168 h UILTsy 4 32.67+0.01)C -

*2 FREBETNRETHERGFER
Tab.2 Daily deaths and survival rate of small individuals under different temperatures

1R E /C Temperature

it 18] 875 H

L Natural

Time or item 31.0 31.5 32.0 32.5 33.0 33.5 34.0
temperature
15td 0.5 0.75 1.5 4.0 14.25 23.25 38.25 0.25
2mdd 1.25 1.25 1.5 5.5 21.5 24.75 11.75 0.25
31 0.5 0.5 1.25 2.0 8.0 2.0 0 0.75
4thg 0 0 0.75 1.75 1.5 0 0 0.5
5td 0 0 0.25 1.0 1.25 0 0 0
6td 0 0 0 0.75 0.5 0 0 0
7td 0 0 0 0.5 0 0 0 0
8t —11tq 0 0 0 0 0 0 0 0
B3P To 3 /ind
Curnulative deaths 2.25 2.5 5.25 15.5 47.0 50 50 1.75
TEVEH /ind 47.75 47.50 44.75 34.50 3.00 0.0 0.0 48.25
Mean survivals +£0.25 +£0.29 +0.63 +0.65 £0.41 0.0 0.0 +0.48
SERRAETE R /% 95.5 95.0 89.5 69.0 6.0 0.0 0.0 96.5
Actual survival rate +0.5 +0.6 +1.3 +1.3 +0.8 +0.0 +0.0 +1.0
HART S 2 /% 99.0° 98.4° 92.7° 71.5¢ 6.24 0.0° 0.0° 100°
Relative survival rate +0.5 +0.6 +1.3 +1.3 +0.8 +0.0 +0.0 +1.0
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2.3 EEFIEENAPRNHSEMNZME

& 3 AT, BT EEETIERI 3 K, 5 4 K)a
B TIRE, 7T REAFRIET; H#Z5TE
BLIBERNFELEEZER (P<0.05) Duncan %
ZHENBER,322.0CH5®E31.0CL31.5C

AL B R SR BN (P<0.05), B i,
32.0 T A W i B 46 0 o DUAE 32.5 CHY
AER AN (77.3£1.3)%,33.0 CH 8 11.9+
1.3 %, K13 168 h UILT5 A 32.71+£0.01) T

*3 FTREBETHRATHERGFEER
Tab.3 Daily deaths and survival rate of middle individuals under different temperatures

it 18] 875 H

& /C Temperature

Time or item

L Natural

31.0 31.5 32.0 32.5 33.0 33.5 34.0 remperature
1°d 0.25 0.25 1.25 2.5 11.5 23.25 34.5 0
2d 0.25 0.75 1.75 5.25 20.0 22.25 15.5 0.25
34 0.5 0.75 1.0 1.75 6.75 4.0 0 0.25
4tg 0.5 0 0.25 1.25 4.25 0.5 0 0.75
5thg 0 0 0 1.0 1.25 0 0 0.25
6™d 0 0 0 0.25 0.25 0 0 0
7td 0 0 0 0.5 0 0 0 0
gh—11%d 0 0 0 0 0 0 0 0

fiﬁif&dﬁ;is 1.5 1.75 4.25 12.5 44.25 50 50 1.5

TEVE 3 find 48.50 48.25 45.75 37.50 5.75 0.0 0.0 48.5

Mean survivals +0.29  +0.56  +0.25  +0.65  +0.63 +0.0 +0.0 +0.29

LA /% 97.0 9.5 91.5 75.0 11.5 0.0 0.0 97.0

Actual survival rate +0.6 +1.1 +0.5 +1.3 +1.3 +0.0 +0.0 +0.58

XS TR 5 /% 100° 99.5° 94.3b 77.3° 11.9¢ 0.0° 0.0° 100?

Relative survival rate +0.6 +1.1 +0.5 +1.3 +1.3 +0.0 +0.0 +0.58

2.4 ERFTEENANMSEMZE

R4 AT, R R EE TR 4 K, 5 KA
B TRRE, 7T RE AT I &S &M,
RN AFAE, T HARE # (P<0.0D, Duncan % %
HEIWEER,31.5 CHE®IR.31.0 CHAMLE HI
e 2 ERBE N, (P<0.0D, BB, 31.5 CTA K
TSR BUBGER G AU K TUTE 32,0 C B A2 3G 224
(54.5+1.1%,32.5 CH 5 24.9£1.10%,168 h
UILTs5 /T T 32.0~32.5C [, 3k45 168 h UILTs,
1 (32.08+0.019C . HFE 4 & WL, L4 #Y 16] 7~
FE IR K DU =R i 52 1 23 (P<0.05, % 5)
KT TE =S B8 0 K DL, 2= B LAE 31,5 C AR XS

fFHEHEAN (71.1 £2.2)%, 32.0 TH 2 (24.6
1.4 %, K13 168 hUILTsy A (31.73+0.024) T 4k
FEHUTE 32.0 T HAHX fE3E 20 83.2£1.6) %,
32.5CH K 42.8+1.5 %, K13 168 h UILTso N
(32.41+0.020) T
2.5 AEABEKEENEEAITZETREN 168 h
UILTs5 %= & HLEE

B 5 AT, AN R RUA% A B0 W i 5 7 A A
71168 h UILTsofAE R E M ZE R (P<0.05), LR,
/INIL 168 h UILT s =i » o 2 A DURTE = K I,
3 =0 It N1
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Tab.4 Daily deaths and survival rate of large individuals under varying temperatures

i 7 250

& /C Temperature

L Natural

Time or item 31.0 31.5 32.0 32.5 33.0 33.5 34.0
temperature
15td
2ndg 0 0 1.25 2.75 20.5 26.25 19.75 0
31d 0.5 1.25 5.5 23.25 21.75 12.0 0.5 0.25
4thg 1.0 5.5 15.0 14.5 7.5 0.5 0 0.75
5td 0.75 3.75 4,75 2.0 2.25 0 0 0.25
6™d 0.25 1.0 1.25 1.25 1.75 0 0 0.5
7td 0 0 0.5 0.5 0.25 0 0 0
8t —11tq 0 0 0 0 0 0 0 0
S—
HEBE L3 find 2.25 9.75 23.0 28.25 30.0 30.0 30.0 1.5
Death by gamete release
EHEFC T8 /ind
Death not by gamete release 0.25 1.75 5.25 17.25 28.25 30.0 30.0 0.25
By To 3 Aind
Cumnulative deathe 2.5 11.5 28.25 45.5 58.25 60.0 60.0 1.75
TEVEH /ind 57.50 48.5 31.75 14.50 1.75 0.0 0.0 58.25
Mean survivals £0.5 +0.65 +0.63 +0.65 +0.48 0.0 0.0 +£0.25
SERRATIE R /% 95.8 80.8 52.9 24.2 2.9 0.0 0.0 97.1
Actual survival rate +0.9 +1.1 +1.1 +1.1 +0.8 +0.0 +0.0 +0.4
XTI R /% 98.74 83.28 54.5¢ 24.,9P 3.0% 0.0% 0.0 100*
Relative survival rate +0.9 +1.1 +1.1 +1.1 +0.8 +0.0 +0.0 +0.4

#z5 JLAMAEE M 168 h UILTsy 8 Duncan 5% B LLE R
Tab.5 Comparison of 168 h UILTsy among different sizes of A.i. cocentricus Say by Duncan multiple comparison

=3 |_i |_i N2 Al =5 |_i\
T i 1 N W0 4|5rLE5I.jQJ\ PN 2 rﬂﬁ.UU
It Middl Small I 1 Nonreleasing large Means of large Releasing large
e € uvente individuals individuals individuals
168h UILTs /T 32.71° 32.67° 32.40° 32.41° 32.08° 31.73¢
3 it £ 5.2 mm &b FARBSG /N B, KGR 50,1 mm)
I TE

3.1 FEAABAEENEEATERNSEME
E3:0E—E2

WIFT S SRR, AN FIHURS B SE5E AT Ja =804 A B
TUR il i 52 A 7 AE 22 22 57 (P<0.05), E /D
H K LAY 168 h UILTsy 73 74 32.40 € +32.67 T
32.71°C32.08 T, M 32 MEHE ) 4 /1 DU = U1 > 7 DL
>R UG K DU AR = DL = T8 L9353 0 32.41 C
AN 31.73 C, Ja B MR T A s JLoh, #E LS K
e R BRI 48 2 0 315 € T/ R LI
32.0 C - WFFTE R o 70 U HE DL K DUs it 52 4t
AN DU, 8 L EE AR I DU X AT B S5 4 DL G2

AT B0 KR IRIN B, DU A L. AEE ) — U
T AUHR S I8 AR UG EFS B DU A KA A
RO, VGRS R AR KRS AE KX HE 11.4~
42.4mm Z 7, FZEKAKWKIE K 53.8 mm. XFHLH,
AT BT FE DL AL 1% 0 A2 K 1 408 IR B, BB T
AR, B 7R 218, T IRURR R fE
fili /0>, — HL B B T4 i, AR LA b+
PRI AE AR UL K 52K 50,1 mm, 4% A
KALPR 53.8 mm, & 5 E 5 GEFR S RIIE 10 K 1
PO MFER B FEMGE &, (FAE B LR T 3R, Hris
PERE TR, DR B K DT S50 30 0 28 13 7= 18 A4 R
{5, 2 168 h UILT5ptH ik 32.41 T, L/ I
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sy A0SR W2 D P W T R K R R T AR AR
FhN3E59,168 h UILTsy F M4 31.73 T W51 45
R T 2 9V A U1K 6F I8 BT 3 R B g AT
e 5P A K HIM AS—F, 85 Thivakaran 55 10042
HA B2 A At R P i 52 1 S AR AR BRR A
TR 5 T T R P A AR P 1 R P 55 ) UL A A T
ARG MHRIE T 55K 3 em WAL I (Chilymys
farrerd) KT FR AR ZOR TR K S cm MM,
XATRESS en MRS IE AN B, SRR ED, 51
TR A Ok, H 4 B S AT ARL

iy SR 2 S 7e B 5 98 P 3o SR 7 2RV i ULAE R
Fgh R B MR8 H, £ 32.5 C/KIEH, &
112 h )5, S BAEEREER 57.4%, HE R S5ARER
FE TLE 168 h UTL Tsodi . JUMPA 25 65 57 7 8 i
Xof 28 Y EFVE B DLl ORIHE DUAE K S A7 vE I ), 15
HOAR T BV B D4 S E KR 5 ~33 T, #E L
0.25 mm) & H KK 15~33 T H el Ak
TR = 0.3~0.9 T, X Al fe 5 5246 o kL
I SR 7 vk R B IR T 5 TR AR R K
3.2 tAEBHEXSENERTERNNER

A

R ST A6 875 KR 6 m LA b AR G B B DL
TR R R A, E R & E/KiEN 30.8C-
AT BB, 762 PGB I UL 4 ARV W B
H, DLPE TS oK DU & iR Re 0 B K, 168 h
UILTso A 31.7 T Mok, MR 1~4 7 F H, 5%
KA 31.0 CHL 25 11 d /N K TUHE
SFAEIEFEAS A1 99.0%+99.5%+100%+98.7% > H.
4 FRRLRE I m U IG H AT 31.5TC. k
IRECE UL, ALV KR 6 m DL B S R A KR
Xof SR ) 55 G BRI R UUR A . 3 E R A T
JEH R P LA T 5 v 1) DR 3% AT e 2 TR VR Vb
R Y. BRI BAT W) 5 76 5 A & IR Er
SERTIE) 7~15 d AN, KIR A IR 8 X 77 T IE AR I
TES, RS = 0BT A UL AL TR
By JBE H L E 48 ) B IR A B T R OR B AR ER
F s 7 RTR A5 A ) IR TR A Vi K AR VR, S T
JEE AR LA, BE SHE BT, Tat%h
i SEEGHE H T K VR I P T AR DR 4 B AE Bl DA K
N P AT A5 R, YR R R R R, 3 R
BV 55— U (Re R %) R W, A 5 5 TLfE
TR KM A4 — B 1P A = IE 4~9 A

B, & =R & TS 13.5 kg /8 10 B, X L35
A= W B A AE R AN DL |, R KA 4, 5 0 DL
PEORRA S B A DU W 7, A8 LA T 35 0 A
TEENEE . EIREREE A A R B DUAE AR e R T
oI B 2 G2 7 T A B 3 59 1) s o DL
MR A2 B 5, i L AE T
3.3 BAXREEFRBILEE REmENRIT
KR DB A KR B MR B B A 1 2
T LSS X A B i 52 0 0 ke v A HE o) A Y
B, R B AR A S A T B — A k. AR
DL BRI HIBIF AT C A AN D HFRAE, (B XA SRR
IR B A S bR BEBSMY O ATLE
T SR AR FR R 27~28 T (LA 96 h ZET- % 50 % A%
) 5 )l 2 S D228 P i (Coelomactra antiquate)
L R AME LB IR BT 2 6 50 LL 96 h AL TS 2
30% o bRy B IF M3 IZE G R H A ARSI Semisul-
cospira decipiens ¥ A K E I3 W0 AT 57 H DLk
I BATA A KN T 10 9% 9 7K AR A AR B IRRE s 4T
9 SV 0 1o of S8 7 BF 95 A DL B A &) SRR R Y
MW FTH LD 112 h 15 2 60% ~70% A brifE; G
A 16 1417 3t Py St 28 1 BF9 A DL &)y ERURITAE DA K
EIEE R mat 51 LA 20 d 1735 22 84.3% 9 K,
AL /IR 1 0] e it 4 ERFHE DA A S A7
FI L MBS L 20 d 7705 28 789 Jo ke ; B e e 15
TEHF 7K BTN 0 6 5 M L3 DL gl A1 2l | AR
SAFE B2 M ST DL 144 h A7 95 2 72.75% H i
s bk 2 Kk s L6 7E 38 1 15 h P AT 408 R 4 1K A 77 L A
KERBHIRAZUFTHLL 144 h 7755 E 1.0% AR
o T, BAFRE B BRI B ) R E AR EE R R E S
UnES1E £ 96 hv112 ha144 h-20 d 55, JET- 3 B
15.7% ~99.0% A%, A LA K ERE &, HARE
BEE— BIbR AL, (AN [R] 4F 5 18] B 50 45 SR T 1F |
EEAE, A N B AL AT IR ANE, BRI BE, 48— A AR iR
PR CLRR A @ LA BOEIR B S br i H H L B
Mo ZARHEN G S AR, BB B T =i i Fr
Sl M| LIPSO G e £ 35 4 1 1 DO B = N S AR IN
pSPINAYSS R S - o =T B O B 7 N e S
PRI . ANAS RIS 25 w2 DU 20 T E R AR A
96 h Al , 8 S50 FE 40 ke 4R BUAEIR FE i S 4 40
FIZET-NSELE S 168 h A 1% 1k, LURES: 4 d AN/~
ARFET, DR o A S T 5 4T R U A R A I ) B
EN 168 h LG H. X FAR %L, TN
e AR S W P AE A () ot e AR AE 22 5, AR iR

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

784 v E KRR %

#14%

AR TR, FREERF (M B S K . Rk, RREEHT[E]
WIS EAN TR, M LLVSEIR N R 25 T &R T
BTN g hn . S FRET R A E, R
PR PE LI BOEIR B IR 2 A W) 28 5250 1) R 48
PRIGLL— 2 I (8] 9 509 FAE K F PR 8-1017-18] ok
WFFTIA A DL 4R BUAEIR B 1 5 8 AR vt DL 50%
FET-HRAIE . Fry 25 BIIEHT 1 K 08015 TR 4
I, & X 4 B AR E (ILTsy incipient lethal
temperature) A 50 % FI AR A BE K B A A7 T 2
PRI, AR S AT 2 — 3. LiRbriEtiE
AT AAFEE T R Lower limit of survival tempera-
ture, PR A L 45 2L S lower incipient lethal
temperature, LILT5y) F 5+ & o

SZ k-

[1]1 Abbott R T. American Seashells @™ ed.) [M ]. New York: Van
Nostrand Reinhold Company, 1974, 447 — 448.

(2] SKAE%E, 1 CFA, TR TK, 2. BEEAEHE LHEIMAF—R
HAEE 7189 519178, 1994,25 @ : 372 - 377.

[3] #E. “BEIMEENFEEBAMARE " BLEREE
1. ¥ 5k, 2006, 3):4.

(4] e, skes, TH, S RE BT IER LR EKHW
FR M [J]. 8%, 1998,20 @ : 91 - 96.

[5] M8, 5kE8, FREEENBRHIAEH IR EE
BRI [J]. 8F 58, 1999,30 3):284 — 288.

L6 1 JoAhzl, EALEE, Dk, % 16 /5 of B 70 515 5 DL 4h LA Al 0L
AR EFEHEREW )] KFH,2003,22 @ : 8- 10.

[7 ] Tettelbach S T Rhodes E W. Combined effects of temperature

(81

91

(101

[11]

[12]

[13]

[14]

[151]

161

(171

(18]

and salinity on embryos and larvae of Northern Bay scallops Ar-
gopecten irradians irvadians [J1. Mar Biol, 1981, 63 (3): 249 —
256.

Fry F E J;Brett ] R; Clawson G H. Lethal temperature limits of
young goldfish[J 1. Rev Can Biol- 1942, % ? 50— 56.

EINA, B, RET K NEREE ML FR:- FHIE
RS HARAE 1993: 166 — 167, 181 — 185.

Thivakaran G A, Kasinathan R. Salinity, temperature and desic-
cation tolerance of intertide Gastropoda [J 1. Indian J Maar Scis
1990,19:57 — 60.

RAEE, MW, KRR, & ML TUR 5 AR 0E Y T
HREN PR B R e Em (7], fEAK~ %
%,2000,7 3):24 -27.

XEL, SR¥AF, AIER, & M E g R A T BUEE EY
BT, sh 9% 7% &,2001,36 (1):29-31.

AR BN B ARG Semisulcospirg decipiens SIREKK
BREM([J] e RFZE]: BABEM2001,2 ©): 481 -
482.

AN, B R, I, . /KB FE 0 £h 6 e 4 4 s Fn
e AR e A7 3 B R TR (] ). ¥ 7 %431, 2001 23 (60 : 108 —
113.

B, kR, &R0, S KEEMEENERMTLE I
BB LR SFEKEW[Cl/AARMILE N EE 557
AP F . Abs: BE AL, 1996:23 - 29.

WEK RRABESHENGRENGEF EKREETN
RE [T AK=#H,1990.14 3):1-8.

Mram, BT, M ER, & AR RAEERAER L K
=17, 2004, 28 53 : 562 — 567.

EIRAR, N E IR BT BEYUIRAT A 2R BRI () R E
R EMERRLHZ M (] EEMEREER: BREF
h%>200227 (57 : 746 — 750.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

%5 KRS B VE RS B N R AR R BOLRE TR 785

Upper incipient lethal temperature of Argopecten irradians concentricus Say

LIU Zhi-gang: WANG Hui: LI Zhi-min,ZHENG Yun-long
(1.Fisheries College: Guangdong Ocean University» Zhanjiang 524025 China; 2.Zhanjiang Silver Wave Marine Biotechnology Com-
pany Ltd. » Zhanjiang 524022, China)

Abstract: In 2004 and 20035; the electronically controlled temperature instrument (£0.1 C) was used in
laboratory to investigate the tolerance of Argopecten irradians concentricus Say with different sizes cultured
in Beibu Bays Shouth China Sea- to high temperature in an attempt to base on solid ground culture of A. <.
concentricus Say. The A. 1. concentricus Say of interest were divided into 4 groups according to their sizes:
juveniles small> middle and large: with their mean shell heights at 0.52 cm»>1.83 cm-3.13 cm and 5.01 cm>
respectively. The experimental temperature gradient was set at 0.5 C; ranging from 31.0 C to 34.0 C.
Prior to experiment- the temperatures of different experimental groups were increased in turn from natural
state to predetermined settings at a rate of 1 C /4 h. The upper sensitive incipient temperature (denoted
USITY was defined as the lowest temperature at the end of high temperature where the survival rate was
statistically significantly different from that of control group at natural temperature (P <0.05) by using
Duncan multiple comparison. The upper incipient lethal temperature was defined as the high temperature at
which 50% deaths in each size in 168 h were caused (denoted 168 hUILTsy) . The results showed that 168 h
UILTs5g values of the juveniles small, middle and large sizes were (32.40£0.014>C, 32.67£0.0100C,
(32.71+£0.0100C and 32.08 £0.019>C respectively. There existed significant difference between differ-
ent sizes of A. 7. concentricus Say in the context of the tolerance to high temperature (P < 0.05) s which
followed the orders: small individuals = middle individuals > juvenile individuals > large individuals in terms
of the tolerance ability. The 168 h UILTj of large individuals which did not release gametes over the exper-
iment was (32.41 +0.020> 'C ;s whereas that of those large individuals which released gametes over the ex-
periment declined to (31.73+£0.024> C s the high temperature tolerance of the two different physiological
states significantly differed (P<0.05>.The USIT values of juvenile and large sizes were 31.5 C ; those of
small and middle sizes were 32.0 C further evincing that juveniles and large individuals were less tolerant
to high temperature than middle and small ones. The results confirms that the summer water temperature in
Beibu Bay area with water depth more than 6 m is safe for the culture across A. i. concentricus Say-and al-
so can be used to assess the appropriateness for the determination of culture site. The new approach devel-
oped in this study can serve as guidelines for similar ecological investigations. [Journal of Fishery Sciences of
China, 2007, 14 (5): 778 — 785

Key words: Argopecten irradians concentricus Say; upper sensitive incipient temperatures; upper incipient
lethal temperature: Beibu Bay
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