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Effect of temperature and salinity on the survival and growth of Meretrix

lyrata juveniles
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2 Guangdong Oceanic Engineering Vocational and Technical School, 510320, China

Abstract: The farming of clam Meretrix lyrata has been successfully developed since 1987 and brought high economic and
social benefits to the coastal communities. Because of it being a highly valued fishery resource especially in Vietnam,
recently, Meretrix lyrata has become another new species with a large-scale farming potential and market prospects in the
South China Sea. In this study, effects of various seawater temperatures and salinities on the survival and growth of
juveniles of Meretrix lyrata were investigated by adopting indoor control measures, which would provide both insight into
ecology of juveniles and reference for culturing and spreading of M. lyrata. The results showed that the suitable sea water
temperature for the survival of M. lyrata juveniles was 12.2 —35.6°C, and the optimum sea water temperature was 24 —
30°C ; In addition, the suitable and optimum sea water temperatures for the growth of M. Ilyrata juveniles were 23.5 —
33.0°C and 27 — 30°C respectively, suggesting that M. lyrata be typical of the South intertidal shellfish. On the other
hand, the suitable sea water salinity and the optimum salinities for the survival of M. lyrata juveniles were 4.3 —40.5 and
11 — 31 respectively, showing that M. lyrata was typical of the euryhaline intertidal shellfish. Furthermore, the suitable
and optimum sea water salinities for the growth of M. lyrata juveniles were 17.1 —33.4 and 19 — 23 respectively, When
sea water salinity was in optimal range, shell length, shell height and fresh weight of M. lyrata juveniles presented higher
growth rates. Out of this range, however, growth rate of each character of M. lyrata juveniles was significantly decreased,
suggesting that the culture area of M. lyrata should be in the low tide zone, and the estuarine area of the low salinity should
be avoided for practical use. Lower and upper sensitive incipient temperatures were 21°C and 33°C respectively, and lower
and upper sensitive incipient salinities were 9 and 33 respectively. M. lyrata juveniles possessed tolerance to temperature

and salinity to some extent. The relative survival rate of M. lyrata juveniles was 100% at 37°C for 6d, but all died at 39°C
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and 41°C for 3d and 5d respectively. At 4°C, 6°C, 8°C, 10°C and 12°C, the time for 100% survival of M. Ilyrata
juveniles was 3d, 4d, 6d, 9d and 11d respectively, showing that culture management of M. lyrata should be strengthened
in winter or summer to prevent sudden changes of sea water temperature because the South China Sea is subjected to lasting
low temperatures in winter owing to strong cold weather, as well as the effect of persistent high temperature in summer.
When the salinity was 0,5,7 and 9, M. lyrata juveniles showed 100% survival for 5d,8d, 10d and 10d respectively,
whereas the salinity was held at 33,35,37 and 39, M. lyrata juveniles maintained 100% survival for 7d,5d,3d and 3d
respectively. However, death occurred with M. lyraia juveniles when the salinity was 41. Therefore, M. lyrata juveniles

possessed short-term tolerance to extreme low or high salinity.
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Fig. 4 Relative survival rates of juveniles Meretrix lyrata at Fig.5 Daily growth rates of fresh weight of juveniles Meretrix
different salinity lyrata at different salinity
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temperature end for juveniles Meretrix lyrata temperature end for juveniles Meretrix lyrata

2.4 4 DUXHIEER A e b i 52 1

LG EE SRR, SRR IR] , FEARER N, BR T 3R O B, 4 D & FRAt T, HA K IR EH (5—9) , 4 NG R
¥I7E 58.3% A (&1 9) 5 MAE R bt , B T 2h By 41 i, o & 20 B 20 (33—39) , 4 DL AEIE R BILE 72. 3% LA
F(E10) , Bk, & DUGHIRER A $h 35 B A B T 52 1 o

120 ——EREF O 120 —
—=— 5 S
100 g7 . 100

X —D—ﬁgg % - .

g 2 80 — i
% s 80 %__E S ;
f gg 60 |- T
£5 60 £
E : Z 3 ——£hJE33
i 4w F 2 40| =#3s

3 R

E & o0 L —=—3hME39

" o —— 4

| | | | | | L | | L 0 1 4 4 4 11 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
2345678 91011121314151617181920 1234567891011121314151617181920
] Time/d
Fif i) Time/d Fi ] Time
B9 {REhIRGE RS ER 4 MRS 77iE R R 1 A 3E 1L B 10 =Ehings Bh ke 4 MARRS 77 i 2 B A i8] RO 22 4L
Fig.9 Relative survival rate changes with time in low salinity Fig.10 Relative survival rate changes with time in high salinity
end for juveniles Meretrix lyrata end for juveniles Meretrix lyrata
3 itig

MK IR BE LR BE R I A WA E MERNEZE RGN 7, Y F P — MR TR EL 2, 8
ot B4 R 3R S I A S A X B Bk A I o A SR PR AL B 3 S T 5 L B R BE X 4 S
WA Lh DUFETE A K I 0 , HUESE T 34538, [ 385 T Tettelbach™™ IR AR ' 9255, D13
Xk BE A0t BE BRI R BE 77 -5 RS A8 AL P A AR 0 A LR S 56, T 5 MR/ N SR R AN WL, (R 28 14 BT
A K/ AR A A [R) D 2% 3L B A0k B e RO A SCAR Y SCUA & ISR TG LS (16,34 =

http ://www. ecologica. cn



3412 g & ¥ ik 30 &

7.3) mg ek (3.98£0.65) mm 55 (3.44 £0.53) mm, BFFTIRSE b1 5 4h DL A9 A0 A K B9 6 R AT R A&
J H AR X R B FRE L BE S, IR SR R4l DL B SR 2 B SR LR, i R B o IR 2 5
B

AP SCUA 4 TLALE 12.2—35. 6°C 7K A3 AT AR 7 , AR A7 7K IR V1S B AU 3 25 T4 (10—35°C ) ) 3chy (4—
36.1°C) " BRPG R A L (5—33°C) P RIRE DL . A, % DL RIS A AR IR BE R 24—30°C , F M IGE TIE
L FEE 5 8 TR YR R SR o A S 4 DL B 53 A K IELBE S 27—30°C , B2 B 3 AR K 1R B PR IR L o L
JL3A 35 8 ) 7 A B9 24—30°C 7 YR i B9 25—30°C Y | B PG EF I B N fY 24—28°C Y W T #Y 25. 5—
27.4C ) A RIR H 3.2.3°CH 1. 5C, BB T %5 R PG O S HE R, SEBR b, % 5 R Rk 7 2R 4R 2
SR M, BT 20 142 90 ARARFRE A WBREE 5 1T AR IR , A4 BULE S 7R B — 6040

SCU 2 R S SCUA S DA AF IR BV R 4. 3—40. 5, JB S A 2R Mk A BV I3, X 5% I AR IS 7E
[ M b, S D R BE S B LA 25, DA T 76 18 K i A 3 2 oP T R O A i B ) 78 A  E AE
BEH o I BIBGE AR AF R 1131, Hii #h (20—25) 1) (45 (12.4—16.3) I R (23—33) B 4 7F
HhREVE BRI g B, X 5% D 7E R 2 TR R 7 T SR AE TS AR K ARE N o 4 UZERRBE R 19—23 B, 7546 5%
N EE LA B O K R IRV R, BEERBE A THIE , 4 L 4R I K B T . BRI, i L B 3R
B X BT B PEAE IR X, S S b AT ¥R Sk BE R A X

A SO 41 D XA 3L 2k BE B — T 32 S E 4.6.8.10,12°C T AT 43 51 100% FE3% 3.4.6.9 .
11d, 7 W40 UL 4 At )Xo AU 9 SR B e — RE Tt 5% 7 5 76 37°C R A AT 4% 7d, 100% RFET=; 7E 39 .41°C F 4 HiI7E
3d 1 5d AAFBFET, WL, BR T 37°C, 4h UL 2 B SE I A2 0 Ab, T XS 39 41°C T 321k 2% . Tk E 7 g5
FTRINAFHEMBHT JRMERS, UREFHEmIENEN. B, 500 s 3R R4 HEm
BT KRB AL AR . 7EERRE 0.5.7 .9 MR 100% F73% I a1 40 312 5.8 .11, 11d; 7E b
33353739 WHEEF 100% 7735 BB E] 4352 7.5 .3 3, 2R EF 41 BF,7d PYRESARH52 70% LA b BRI 3, 7]
&N U X AR SR A b4y R B R BRI R RE T . TURJR AR B 3 , REAS AR 2 ] I BRI K B R
[k BE MU HB B IR , AR T4 2 A A K, fH 25 58 28 (b 0 JBE 3 kX D0 28 9 A K R 3% 45 05 TR 5 7 5
Mgt ARSI R, FEMRERIR 9 5—9 BR R 3339, XA SCHA 4h D ITETE RN, (ELX HTE
K5 AN E K R S s TEARERR , 4 IR AR LA A K, 76 v dhot, AR K RIAESZBH . B, FRURAIE
LAY SO 4 DB P AP AR X (R 19—23 NG IX., AR T4 I AEE FAE K

References:

[1] CaiYY, Xie S H. Seashells of Guangdong. Shantou: Shantou University Press, 2006 : 344-345.

[2] Nugegoda D, Phuong P, Nguyen D, Chu P. Bioaccumulation and Depuration of Complexed and Uncomplexed Trace Metals by the Asian Clam
Meretrix lyrata from Vietnam. Goteborg: 2009 Annual Meeting of the UK branch of the Society of Environmental Toxicology and Chemistry (SETAC
2009) , 2009.

[3] LucNT, Thoa N V. Chemical composition and nutrient value lyrate hard clam Meretrix lyrata. Fisheries Review: 2003, 4. 14-16.

[4] Hao NV, Hung N D, Thanh P C, Minh T Q, Tung N T. Environmental parameters, biology and stocks of Meretrix lyrata in the Mekong delta,
Vietnam // Proceedings of the 10th International Congress and Workshop of the Tropical Marine Mollusc Programme. Phuket; Phuket Marine
Biological Center, 2000, 2(1) ; 272-273.

[5] Tri NN, Lin CK. Mollusc culture system and environmental conditions in Can Gio District, Ho Chi Minh City, Vietnam //Proceedings of the ninth
Workshop of the Tropical Marine Mollusc Programme. Phuket: Phuket Marine Biological Center, 1999, 19 (1) . 185-190.

[6] Thom PV, Tuan V S. Preliminary studies on the relationship between environmental conditions and distribution of some bivalves in the coastal
waters of South Vietnam // Proceedings of the ninth Workshop of the Tropical Marine Mollusc Programme ( TMMP). Phuket: Phuket Marine
Biological Center, 1999, 19(1) . 249.

[7] Wang D, Xu S L, YouZ]J, Lin S Z. The effects of temperature and salinity on the incubation of Cyclina sinensis and survival, growth and
metamorphosis of C. sinensis larvae and juveniles. Acta Hydrobiologia Sinica, 2005, 29 (5): 495-501.

[8] LinBS, WuT M. The relations of temperature and salinity to the survival and growth of Sinonovacula constricta. Journal of Fisheries of China,

http ://www. ecologica. cn



13 3 SRR 4 IRBERNER X AR SCHA 4h DU S5 A K R e 3413

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]
[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

1986, 10(1) : 41-50.

Lin B S, Wu T M, Hang B Z. The effects of temperature and salinity on the growth and development of spats of the clam Ruditapes philippinarum.
Journal of Fisheries of China, 1983, 7(1) :15-23.

You Z J, XuS L, Bian P J, Chen J. The effects of temperature and salinity on the growth and survival of Tegillarca granonsa larvae and juveniles.
Acta Oceanologica Sinica, 2001, 23(6) : 108-113.

Liu Z G, Wang H, Li Z M, Zheng Y L. Upper incipient lethal temperature of Argopecten irradians concentricus Say. Journal of Fishery Science of
China, 2007, 14(5) : 778-785.

Cao F J, LiuZ G, Luo Z J. The effects of temperature and salinity on the growth and survival of juveniles Meretrix meretrix Linnaeus. Chinese
Journal of Applied Ecology, 2009, 20 (10) :2545-2550.

LiuZ G, Wang H, Li Z M, Zheng Y L. Effect of temperature on growth of Argopecten irradians concentricus of various sizes. Journal of Tropical
Oceanography, 2007, 26(5) : 47-52.

Castagna M. Culture of the bay scallop, Argopecten ,irradinans Lamark, in Virginia. Marine Fisheries Review, 1975, 37. 19-24.

Tettelbach S T, Rhodes E W. Combined effects of temperature and salinity on embryos and larvae of Northern Bay scallop, Argopecten irradians.
Marine Biology, 1981, 63 249-256.

Zhao J. Effects of temperature on growth of sqata of Semisulcospira decipiens. Joumnal of Beihua University, 2001, 2(6) : 481-482.

He Y C, Zhang F S. Salinity tolerance of the southern bay scallop Argopecten irradians concentricus. Acta Oceanologica Sinica, 1999, 21(4) . 87-
91.

Thivakaran G A ,Kasinathan R. Salinity,temperature and desiccation tolerance of intertide Gastropoda. Indian Journal of Marine Sciences,1990,19
(1) :57-60.

You Z J, Lu D X, Ma B, Chen Q J. Effect of the temperature on growth and survival of Argopecten irradians concentricus larvae and juveniles.
Fisheries Science, 2003, 22(1) ; 8-10.

Liu D J, Zhang K C, Huang D R. Effect of environmental factors on growth and development of juvenile Coelomactra antiquata. Journal of
Zhanjiang Ocean University, 2006, 26(3) ; 31-35.

Shi X Y, YouZJ, Shen W L, Liu W J. Effect of salinity on growth and survival in juvenile clam Scapharca subcrenata. Fisheries Science, 2007,
26(10) : 554-556.

He Y C, Zhang F S. The influence of environmental salinity on various developmental stages of the bay scallop Argopecten Irradians Lamarck.
Oceanologia Et Limnologia Sinica, 1990, 21(3) ; 197-204.

Lin R C Chen M, Lin B S. Effects of temperature and salinity on attachment and metamorphosis of bay scallop larvae. Journal of Oceanography in
Taiwan Strait, 1989, 8(1) :60-67.

He Y C, Zhang F S. Effect of salinity on embryo and larval development of the Southern Bay scallop Argopecten irradians concentricus Say. Chinese
Journal of Oceanology and Limnology,1998, 16(1) : 91-95.

S E 3k

(1]
(7]
(8]
(9]
(10]
(11]
[12]
[13]
[16]
[17]
[19]
[20]
[21]
[22]
(23]

BEIE., PR, AR DL, DSk DSk R AL, 2006 : 344-345.

EPBRE B IO R IR AN ER B U AL Ko 4 i HE DUAETE 5 A AR S IS K AR A 2431 ,2005,29 (5 ) :495-501.
AREEIK , SR WY, W BE Tk BE [F) 4R 0 DUAATE S AE R ISE R . /K =24 4 ,1986,10(1) :41-50.

AREEIK , SRR WY, AT, IRLEEFIER BE X R A R AT HE DUAE R SR T S K =244 ,1983,7 (1) :15-23.

TUARZ it B, YL, BR IR MK RLEE AR B Ve 4l sie A0 DL A K ST 6 B S8 Y241 ,2001,23(6) :108-113.
XURERD, B0, TR R, P S . SBVERNE B I SRS B B AT, B E KR ,2007 ,14(5) < 778-785.
EARE, XU N, 2 IEAR. WK URLEE FER BE X SO DA 4 Ko Ay i e 1o FAE 25242 , 2009 ,20 (10) :2545-2550.
XN, M, SRR R, KB 2 . Y B AN IR /)8 VG RS g D AE K I i Y 241, 2007 ,26 (5 ) 247 -52.

BT . YR BE X B AA I ] Semisulcospira decipiens FE D A= K K B HISEI. JbAERF224] ,2001,2(6) :481-482.

] SCH, TR 4. BR VG EFYE  DUAE DL AR B A 37 0. MEVEAAAR ,1999,21(4) :87-91.

TEARZS , i P, Ch3ak, DRI . TRLEE Yo 28 VG RV D &l R D AR SR I . KB4 ,2003,22(1) 8- 10.
XL, TR OAT , BEAESR. PRBE DN 2 X VU HE T A DUAE R T S VLGV R 22441 ,2006,26(3) :31-35.

JEPETT, JUAPAS , Tl R, M. 3R BT Bt A R AR T B5E R, K =Rl ,2007,26 (10) :554-556.

] SCH, TR 4%, R BEXTIEVE I DUR R R B W BORsE . 189 5178 ,1990,21(3) :197-204.

ARERA, BB, AREE K . U5 B F0ER BE X o DL &l e B S AR ZS IR . 5V bk, 1989,8 (1) :60-67.

http ://www. ecologica. cn



	13a32.pdf
	13a33.pdf
	13a34.pdf
	13a35.pdf
	13a36.pdf
	13a37.pdf
	13a38.pdf
	13a39.pdf

