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Effects of low temperature and starvation on larval growth and survival of noble

scallop Chlamys nobilis Reeve
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Abstract; In order to test whether ambient seawater with low temperature and food availability during the late Autumn and
Winter seasons is suitable for artificial seed production of noble scallop Chlamys nobilis Reeve in southern China, studies
were conducted to investigate the effects of low temperature and starvation on larval growth and survival of this species at
temperatures of 25.5 —28.0%C and 18.2 —22.5%C in early October and late November, 2008. Three test groups were set
up: (1) larvae were reared under normal temperature (25.5 —28.0°C ) and fed with enough food, (2) larvae were reared
under low temperature (18.2 —22.5%C ) and fed with enough food, and (3) larvae were reared under low temperature
(18.2 —22.5%C) and unfed. The results showed that larvae fed less, active worse, grew and developed slower under lower
temperature than those under normal temperature, but there was no significant difference in larval survival between low and
normal temperature groups. Starvation, however, not only significantly affected larval growth and development, but also
significantly affected larval survival. When treated with the combination of low temperature and starvation, larvae displayed
less survival, slower growth and development than those only under starvation. The present results may suggest that it
should be unsuitable to use natural seawater for reproducing artificial seeds of noble scallop when ambient seawater

temperature was lower than 23°C in southern China.
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HEFATLR B 4 — 11 A4y, /T 2R HEN , 3ie E A TE WA AEAFZEN R, E5MflENAT
B ELE 25C LA BT B 11 A ERRIRAEN S A LA, BAREEEKIRE —REMET 23C. RE
B —BAHTATIHRE M, A/KRMKT 23CHER T REE I RBAEFMAILE N ARKEET T —HERAIRE.

A LG BT MR IR AU AT A2 SRS FLAS 0 4l BUFETE AR K s i JF R 5T, LA N i DL R R i P B
RgES%

1 #RERZE
1.1 Lkl

SIS FAAESATALE DR DL ™ AR A MR S IE X SRR 1 180, fEF¥7KIR(26.5 £0.8)C (25. 5—
28.0C) Yy 10 A EA]JAI(20.2 £1.2)°C (18.2—22.5C) i1y 11 AT A, PR e B A, W5 BR S 5E
EWa AR5 A0 07 7 Sk IR S M 3 D120 5172 0 HERE , A\ THKS 5 30126 00, B SR
BT3RS D B 4 d, 4 B iE R g A Walne 35 5% W 7E 55 56 2 9 55 3% B9 WL VL X3l & B ( Dicratelia
zhanjiangeusis) .

1.2 SEWHE
1.2.1  SEEiit s

LA R ERA RBHAMIVRA 3 M ERH, BAR3INMER, HHRAKKERN(26.5+0.8)C
(25.5—28.0C) fRIRH SIVRA /KR H(20.2 £1.2)C(18.2—22.5C) , THIREZRELZBA
KR, FIRASLIAE 10 A LA#T ARRASLIE 11 A M #fT. %R AGEH S B 7RG s R
B URA 4 IR A A BRI, SEH/KAAYTh 10L. | 4 BUp) a2 BE R &y 3—4 4>/l

W IR AR BT K R &g, YU L B i K W &0 ib 8 J5 R &0t 0. 45 pum T8FLUB R U8 , 1§
IKEREEY N 32,

B R4 4 B AR BRI TH a4 R H S RS HC TE fn B R B B H 2 IR E] 4 A6 IR,
HEHRSHEZAKEEN S TR SR mE] 2 T4 77 RRA L BB E R BN E & B R HRES) R
H 84 35 TG n , (H B FARAR R /D, AR BRI 18 & X AH B /N T8 R4, BB & B 2 kg
nEl 3w, B R RS HEZEFKIER S TR R me 2 7,

i SEsdH , B REREIRIK 1 IR R4 ARG 4 IR e /K B 3, YU A N 45 24 F 0. 45 um U8 7K
R,

1.2.2  SEIGWRER AR I &

R E B BURELE AR N SR 4 R & A B BRI K IR B R SF B L

PR LI A AE S AL R 2K (0 H %) BIBEHLE 90 MRl B 7R K . X FHIRA, T4 12 HgE
BEBoroh s, B4 SL g HXfHE 3 Hig 6 Hig 9 HIRER 44 7 e & K& ; X FIRA
MYUVRA , BT 15 BB, TURA - NERAMG R E T 2T, HASLIm B 1 Hig.2 Hig.3 Hig.6
Hi%.9 Hi? 12 B .15 Hd#fTE & (HEANE 15 B4 mrseRK . Frig ke 1% MOk E € 5 75
BHE MO BMRNERZ K, 80 EE HEKEYLIE 30 M4 8,

W B SRS ) EER RS R B A KB 8 & H IR AAE 4 S 0 B b4l Bugial i B BO TR &
H 84 B G #

1.2.3 BuEsH
3ASLERA A — B R FEE R 3 AN LIl B AR K 3R W s 8 B R 22 438 (ANOVA)
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L2 ALK L8] 59 B A 23 B B2 ¢ K

N T B N R IE A AN T 22570, ZEREAT T 22 AR, e KRB AL B AR X B A R L RUE 7
PREL. BTA BIGETH 7 AR T SAS8. 0 ST R IF5E AR, BB E P < 0.05,
2 H#RESH
2.1 YRR B3 LS I ERIE I

BT W R B, WIR A 4 ARSI 10—15min J57, B WL RS H AR RV E ; Pra >R K 50 8 1E
24h WFEATHAR;9 HIRAIRAA IR A H B RIRA L) RSN 30min J5, § W A DBV ; Pra MEK)
YR BETE 24h JE & WRAEAE ; S BUAE K S48, 15d i B A 4l Uk H BUAR A I Sh B OL R , WIR A 40 s 3% o 7
FHEPIEKAEH LZ, THRIRHLI R 1122, RV ; YURA 4 R F L SRR A ZRIA K, L2
4 B MR B YBRL, OF HAE 1S HIRIA — N ERAM Y REBA G ME 32085 U B RIR AL
X4 HL A AR B R B A R

2.1 GIR LR A R R oo —
B 1R 3 AERM L RS F R WIE R, sl T = (il

BT 12 Higer, ¥iRAM L BB EHE , BIizd
KRG RAES T, A B R E RA 4 RS
RIMRBRAS R FEREEREZEZR(P > 0.05),
BATA B IUR A4 MAFETE R B E AL T ¥ R4 S N = _
FRIRLL(P < 0.05), f T4 RAMIKRE %A BE T
(925 5 , 3 P ] 2% 52 T LAV R ULER B9 B2 0, 3 EL AP Mk i Lanvac ageld
1 HRBEE K B, Bl B VLK E] A S, X Fh 22 S AR AR TR E1 34 SLRAYEERE B OGEEZ L
L R Fig.1 Comparison of larval survival among three experimental
2.2 KR IUBRT 4 A K e groups at different ages

M1 HTEH, 3.6.9 AR SRR HE [F)— B &I, Ak BRI , RRLRAR Z R A BE (P >
K R R AR SRR DUk kO
2 HZSERFTTUE 3 NHZE 2R BN B EKFE(P < 0.001) 33X S48 BN (H 3 BRI FIYL R
HRREE S M I I S R AR K, T BARIRFIYURE B S EAEA . AN WK 2 HiRRB R, E 0 R FE1 X
%R 2 R4 RARKAEMBHMYURAZRIERE BEZF (P > 0.05) , Ui B %8 B ] A PR 4 B A K &
BRERFW, {HEEE VRS E FER , PURSN GBI, B 3 RIFG , YURA S 7K B 2E /D T%
RALRMFTRK(P < 0.05) ,FHFHEFBRBK, NFK2 hifE—LieE K, RRHS RMFZTKES 6 X5
AILFAERE K, MIUVRA 2 R KIEVURSS 2 KA K, # —P Ul TR AYUREAS L EA/EH.

F1 3MEWAHHFTR/ (pm) ERKEE/ (pn/d) LB
Table 1 Comparisons of shell length/ (um) and growth rate /(um/d) among three experimental groups

60

TE1E % Survival/%
'
3

751 Shell length/ pum =

p od 1d 2d 3d 6d 9d 12d /( pm/d)
W4 Constant temp 99.2# - - 121.8* 159.2 178.8* — 9.20*
(b2, SD) (3.2) (8.7) (22.1) (24.9) (1.78)
KR4 Low temp 98.6* 100.2° 102.3* 104. 8" 106.1° 106. 5" 107.0° 0.83"
(#r¥fE2, SD) (2.2) (2.5) (2.8) (4.5) (4.7) (5.6) (4.8) (0.12)
LR Starved 98.6* 99.3* 101.5* 101.0°¢ 101.3¢ 101.0°¢ 101.7° 0.25°¢
(#r¥fE2, SD) (2.2) (3.4) (3.0) (4.5) (2.8) (4.0) (3.3) (0.13)

Rl —50 P, I EA AR LAR a8, Fm 2R A BE(P > 0.05)
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F2 IAXBWHAHYBFTRK ERKEENTEST
Table 2 Analyses of variance for shell length and growth rate among three experimental groups

HiH J7 2R A ¥y

Ttem Source df MS F P
5¢1 Shell length
0 Hi% Day 0 TH A 2 0. 00020536 1.55 > 0.05
W 267 0.00013233
1 Hi Day 1 TH A 1 0. 00070336 3.75 > 0.05
Rz 178 0.00018767
2 Hi% Day 2 TH A 1 0.00050310 3.36 > 0.05
W 178 0.00014974
3 Hi% Day 3 TH A 2 0.16196814 305. 56 < 0.001
W 267 0. 00053007
6 Hi% Day 6 TH A 2 1.00277870 640.39 < 0.001
W 267 0.00156588
9 Hi% Day 9 TH A 2 1. 62952558 954.93 < 0.001
W 267 0.00170643
12 Hi Day 12 TH A 1 0.02133893 74.33 < 0.001
W 178 0. 00028710
H K BEBE Growth rate TH A 2 75.2537333 70.48 < 0.001
W 6 0. 00028710
3 itig

o R G RS DL SRR AR R S A 36 2 BT, B i — PR 4l s | S IS F & R B PR TR
HURR, KR BRI DR R 4 R SR AT B AT AEE R R R AR Y A, R IR A
R T DL KB PP S B ) B 2Rl
3.1 REXMEAER FAENEN

IR UL A K R R EEASH P2 XEE= N R F EBFHFSHRE
FRBE W ERR B, T2 4h MAEE B IR EE T AMEAERK R R B i B AEE B s, (B RIR AT, 41 R
MEAKAZBH & B A8 T ELAETE Rt BRI

Ho BAFL R I 4h B B KRB 7E 25 C A B o ZEXBERIREE T, 4h s P8 A K E KT 10pm,
9—10 H % s BV FT AR Ao B TASSE I H IR A 4 BB IR /K IR — EAE 25°C DAL, R SE g 48 SR, 5 ax 2
MRERMEED KBHGREF-EAEZCUTHEE REFERSFRANEEREES BERKHE
B E AL ARNRX S A KA T BEMMHEIER. X -8R AR ERFEBKRERT 23CTHER
AT RALSALIE B i T
3.2 YUBRXT G HAERK FETE N

HARAS, B TRENUE EWER L RS AIERZS E AR SN, shiy &% e KA ar A b min &
YRR A A BT 2 BV o WV R R S EO 4 B, 7E B RS T 25 R A F b T R A B A
FEEPRZSY o BRI, X7 a0 A 155 F) D0 2600y sk SR it , b T WS B P 3 T 9 280k, 4N ] B R B =
STENTRAEK SRR BE , R BA —EM2IUREEN ™ o AR YR 7E 4D RFL)G 48h 4
MR G AR A A B3 102 S T — A, X 7E oAt I 36 rp A 6 U AR 2 o BB LR A
B] A RE A, &l M A o B S T A8 T SRt 0 b A, DU AR D B . AR 3R B R, B R
FEATHRHASNER BRE Jefe LA K B oK E T ZATREER ., FEDURE H &
K, XEEFRYREFET 2, 3 BRI T, A& SRR G e Z , U E T RARDE KFZH
TeFCT- 342 o T 24U [E] 8 1 4 5 iR 32 LA A AS AT 538 ( PNR) Y20 Bt &)y {4 9 28 19 R O 3R it A LA

http ://www. ecologica. cn



13 IR S5 ARIRANDUIRXT 4 SERIFLER D 4 A K A 3 S 5

BEGS BN BIME, 4h MR 2 HRIE T, (UL, HRTAZE R R, TEte SEM L LB i A 7= b, I SR 2 R Y
TELRER 3 e 40t B A R B AT R R AR W B B
B« WSk R X SCHREEX A SCE R4 T 5 B, R BUSS
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