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Effects of temperature, salinity, pH., and microalgae density
on clearance rates of Meretrix lyrata

LI Zhi-min LIU Zhi-gang® XU Fa-jun LI Ming-hao

(Fisheries College, Guangdong Ocean University, Zhanjiang 524025)

ABSTRACT The farming of the clam Meretrix [yrata has been successfully developed since
1987 and brought high economic and social benefits to the coastal communities. As a highly val-
ued fishery resource especially in Vietnam, recently M. [yrata has become another new aqua-
culture species with a potential for large-scale farming in the South China Sea and a good market
prospects. In this study, by adopting the ecology experimental methods, the effects of seawater
temperatures, salinities, pH, and microalgae densities on the clearance rates of M. [yrata were
investigated, which are expected to provide insight on culturing capacity, feeding behavior and
energy of M. lyrata and references for healthy culturing and extension of M. lyrata. The re-
sults showed that the clearance rates of M. [yrata (P<C0.01) at three sizes were significantly
affected by varied temperature (13~33°C), salinity (13~33), pH (7~9), and diet density
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(2.5X10"~10X10" cell/ml). The maximum clearance rates of the large, medium, and small
sized M. lyrata were 1. 06, 1.78 and 2. 42 L./g « h at 28°C respectively, 0.35, 0.65 and 1. 05
I./g * h at salinity 23, 1.26, 1.67 and 2.02 L./g *« h at pH 8,1.29, 2.07 and 2.29 L./g * h at
microalgae density of 10X10" cell/ml. These results indicate that the optimum feeding environ-
mental conditions were: temperature 28°C, salinity 23, pH 8 and microalgae density 10 X< 10*
cell/ml. These results indicate that the sensitivity of the large, medium and small sized M.
lyrata to temperature, salinity, pH or microalgae density appeared in the following order: large
size<’medium size<small size. In addition, medium and small sized individuals had frequent
feeding activity and stronggrowth vitality.
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X i 4 B T E B AE W B 4R A4 IR AE B (Nugegoda er al. 2009) , $EAR T 3% & Bl (9 785 35 1K 43 (Luc et al.
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21.3~22.6, K 26.4~27.6°C, pH 7.82~8. 24, A (DO)>5 mg/L,&Z A (NH,  -N)<C0. 05 mg/L,

1.2 ZWHZE

1.2.1 4HFE Al Lb £ 5o

65K A 20em X 15em X 25em ) 3¢ 55 /K R 58 K R G0 - 5236 FH IR 7K Ry 3 DR TR K L AN KRS i o K 3L
TR 38 FH T VT 46 I 4 8, SCIR R LS 40 i BRURE [ VR R i R AN MO ROL ST S . LIRS
W5 FIE AR A= RO St 48 ) SOG4 58 85 RN 7 58 A ) DR R 5 78 43 JF L, 8O C Mt T A L BR T 58 i it
P (R RESE 2005)
1.2.2 BESR

KRB E 5 BB 13.18.23.,28.,33°C , il B2 42 1l 5% FH B AR 45 (2009) (9 J5 ¥ o 4 1T H ik 7K R BE 11
500 W AT 3 N4 (1 000 W HL T4k FEL 2% S N T kA4S K W i B . /KR4 =1 °C/4h (9 T | B il 3R 35 1) %



5 43 SRR R R IE R B p T AR G A SO T R B R 57

e

A TRVEIRJE . B S0 50 DUAE &S TR B T WAk 3550 3 d IS # 7S KB A SCs 43k 3 4L 154 T R i 3 A
I A KA AR SO 5 A S5 AR DB S O IR, SIS R AR I SRR B E R 7. 5 X 10" cell/ml
(1) 4 3 D S ol A O R e B 1 28 A o ol HC A AR R BE SR 20 960 ~ 30 %0 X AR BE BB 7= A2 B T I I VR B 25 UK
e AL e B AR DR KT 52 i 52 6 DU A R o Vi B R B A B . SE UG BT IA) DA 0 A A SO R AR O SR G
B PR S 6 DAt KR8 T 0 46 B X I 18] 22 57 B DLIBCAS A1 DA K487 9 1 2 sk ) 54 SRy S 30 2 4 B JA]
RIS 45 R SE R RSk 2~3h, SHTHBR W SO BB E 22 5, SE IR AE B/ 9 2 00 A | 21 2 00 & k47 1
U U A B[] 0 - SR AR i DL e T DB 32 . SO A 5 40 0l 0 28 K A v 4 BE R RE L WK R 21, 3~
22.6,pH 7.82~8. 24,

1.2.3 #HEFH

EREEE 5 BRI, A A 13.18.23.28 .33, 24 2 My U /K R B R 21, 4% A1 3 B B B R ek 1) 2o g g K rh
InZe B SRR K EUM A T KRS O o K S0 50 DUAE & P SR 2 N Ik 3258 3 d 5 JFan 5c 5 . S5 D121 1
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Table 1  Biological measurements of M. [yrata (means &= SD)

g 4 7% (mm) 5% Cmm) S5 (mm) TR () TR () L 26
Group Shell length Shell height Shell width Dry weight Shell weight Rich fitting
A 35.12+1.72 29.224+1.89 21.10+1.32 0.27%+0.03 15.74=+1.98 1.7040.13
B 46.43+1. 64 39.024+2.01 27.47+1.28 0.53740.06 20.75+1. 36 2.554+0.16
C 55.4042.15 46.544+2.35 33.1341.65 1.0940.07 23.56+1. 84 4,62+0. 23

2.2 HEMNFMIIRFRENZN

BB B2 S 58 BT P AR S 4 A 2 B ISR 20 N TR BE R AR T A SOl W B R NI 2 TR . #h AR
13~23 YRN8 FRLMS (D VEF) (Y35 U8 SR B A 58 52 59 Th o 03 KL 4R 8 Oy 23 I . 35 U8 R 44 3K B e K fE . 2>
Bh 2.31.1.47,0. 77 L/g « ho#h B 23 i Bl R 2 A 4R 2E T R g R BT e S, 2 B FE VR Hh
RS 3 LA I U R 4 A AR R S (P<0. 01) . 3 oA A% 4 il SO 78 A [R) 3 B2 R I 0B 2% 1 SF- 2 (8 43 5
0 1.30,0.82,0.44 L/g « ho J5 22 70 M 3 WL 7 52 96 £ B Y0 B P4 3l AL AR 40 MUl SCG 3 i R 22 e B
(P<<0.0D),
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Table 2 Biological measurements of M. [yrata (means &= SD)

SR ZH Fe i (mm) 715 (mm) 72 9 (mm) TR () +F (g Al BE (%)
Group Shell length Shell height Shell width Dry weight Shell weight Rich fitting
D 31.284+1.58 25.84+1. 44 18.58+1.66 0.24+0.02 14.02+1.03 1.68+0. 14
E 43.9041.93 34.104+1.82 24,1241.95 0.4740.05 18.49+1.12 2.5140.16
F 53.7142.05 45.65+1.97 32.2341.98 1.02+0.07 23.1641. 24 4.5540. 21

2.3 pH X4EAN N ER T IR E R

pH B 5 5256 it FH 45 B SCUG A 28 9 22 508 IL 3R 3. RT) pH 451 AR SCIA v BB R AN &l 3 ron ., pH 7E 7
~8 B3 MR (G H. DI IR A pH T & M KL, 78 pH 8 B, 175 U8 R 35 38 B 45 KA L 43 51 ok
2.02,1.67,1.06 L/g » h,pH &t 8 0. p# pH MLk T &G IR 2 P REGH, & B E R, pH 148k xf
B U M 3 (P<0. 01) . 3 FhBLAR GERh SCIA ZE AR [6] pH R 8 18R F3{E 4098 1. 28.1.05.0. 77 L/g
« h, TR FE SIS pH Bl P L 3 R RL RS A T SCA T 8 R 22 R B 2 (P<C0. 01D,

F3 WA EWFWE GYME IR

Table 3 Biological measurements of M. [yrata (means £ SD)

S 781 (mm) FE 5 (mm) 725 (mm) TR TR () HE i 2 € 26)
Group Shell length Shell height Shell width Dry weight Shell weight Rich fitting
G 31.6841.87 26.1241.71 18.70£1. 14 0.2540.01 14.37+£1.21 1.7340.08
H 43.59+1. 93 35.7641. 89 25.8941.91 0.48+0.05 19.86+1. 37 2.4140.15

1 52.3742.24 43.28£1.47 31.114+1.93 1.02+0.08 23.05+1.45 4.424+0.18
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FEL P 3 R oRLAR (0 VKL L) 9 3 10 R I 2 8 58 1) ks T 494 8 B2 0 10 X 10" cell/ml I i 8 R 4% 38 B e KL 20
B 2.19.2.07.1. 29 L/g « h SR 5 Fifi 5 B A9 4k 22 TH o 1 0B 0 52 T [ 4, 28 I 38 M G 6+ 3 T T2 ) A XS
A5 11y SC U T DB R R R A 2 (P<<0. 01D 0 3 i RLAR S5 11 SO 76 A [] 5 2 R 15 U8 R 59 BR300 Ol 1. 54,1, 31,
0.74 L/g « ho J5 2250 2 W1, 16 52 90 TR 8 2 V0 B P 3 bR 1)1 429 3 D8 o3 22 S il . 3% (P<<0. 01)

3 itig

TERF TR IS BV DU AR B A vb T TR DI RUEOKBE I M S EL P 2 28 B A —. A2 E M
JE /K # (Filtration rate) , 45 #6254 35 5K FH i € R /& Bk % (Clearance rate) , X U1 28 yE /K 58 J1 09 2 B 7 i i HH
WAFTE ST 40, pl/min ml/g « homl/ind « h.L/ind « h f1 L/g « h &AM (& 55 2000a) . fEHRH
TH UE 3 R B SO B uE K B L A E PR B TR S ECRAL L/ g« h AR RTE IR AL,

Tk B2 SR 5 M VA 1 DL IR R M A S I - DR R M DU R R MR 22 0 LT 4T B T AT B R
BN iz S Aok 50 B FE R T EF B R 7 A K I R R B Bl Iy LA Bl 4 08 3 5 R R E L X R S B R R
A R BRI GE P4 2000b;Bernard  1973), BLAb B A T 8 5 62 1 7K 04 RGP ke A AR Ak DT 5 3K
THUER M (Jorgensen et al.  1990) . ARSZH A 13~33°C i Hl A o 450 ST 199 ¥ U8 38 B I 32 1) 7 o D
OO IR B d KRR JS W5 BE T o U U R BRI ot L A 2 3 X B R DL 2 B BIF Y 45 R 2 A (Schulte
1975 W5 2002) ;3 FloRLRS i 45 M) SCIA 76 AN [F]IEL BE T 9 7 X 75 08 26 22 S W 35, v /N B AR 18 A8 ) S T
U8 238 PG IR 114 35 U8 230 e 3R WD T3 R AR TR FE Y TR P b /N AR DL £ T R BE B DB KRB O TR L X — 45 2R S
R 7 RN AR (2007) X JE 4 22 05 A7 7Y B 58 4538 5 28°C INF 3 ML A% 1) 458 il ST Y T U8 48 34 38 B e KAEL, R W
28°C Ze Ay iz DU B 35 B B U R S L AR A LA A B 5 4 SR 3R TR DL R OE AR A R A RKOIR BE O 27 ~ 30°C
(CEERE 2010) AHESE 4 T LRSS 8 .

F4 HRITWAEWENEGEREZ

Table 4 Biological measurements of M. [yrata (means + SD)

S F K (mm) 5¢ i (mm) 72 9 (mm) T B (2) TrEmi () HE W B2 (%)
Group Shell length Shell height Shell width Dry weight Shell weight Rich fitting
J 32.65+1.22 27.2341.14 19.39+1.03 0.24+0.03 14.89+1.03 1.6540. 04
K 43.1241.25 36.4241. 20 25.5341.05 0.4340. 06 19.18+1.07 2.574+0.05
L 54,08 +£1.28 45.92+1. 26 32.584+1.06 1.0640.08 23.2240.09 4.56+0.07

AN A S R E A S T 2 R A U DR AR A7 5 0 A S A DL A B AR B
B, VFZOFIE R 28X DU A 15 D8 A5 0 0 55 SR B T B R B e I E v e R R N B A A
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EEREE T, DL KIE IR R K (Navarro ez al. 1988 AN A 2002; I8 HT 4 2000), A WIESE T X —
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W 4 5 T AR i (13~23) 38 W 48 Afy SOl T i 238 X A vy 6 88 S 1o T B5URR . /38 AT i F o 4 SR R WL 3% DL 37 0
DXL 3 5 AL X 3k 5 356 56 7 V0T 11 Vg /K 8 A AR 1 08 DX 3 R A i X IR R R AF 20100 , AR 32
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HE TR 1 R B R A 4 R R A S (2007) 1 45 SR AR

IR KR pH 32 Z2 80 2 1 52 WA, 3 A0 2R 8 IR K AL Tl K SR R 8 5 3R A K pH AR,
pH X DR gk fE ) BA B3 (052w 7 5l (19 pH JE BN DU R 9 B0 v U 8 HZE L B pHL (9 T
K 375 e SR BRI, B0 HE B B KR35 7 Mk (Bamber  1990; Harris  1999) . ZARBFFTIESE T X AN 24536 . 3 FloBL A% 4% i
SCHS B VE UERBE pH BT E MG K, pH Dy 8 B A B R KA R B A SO S AR B R pH B EITE 8 A4 TR
ik pH 7 Fdg s pH 9 B, A SCUAVE D8 BAK . v L/ NS 45 A Sl Xt K pH ) SO = T RS L V5
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FUAR G SCIRZE AN /] pH AT B 35935 U8R E b /AN AR (9 T8 U8 S8 W] I 5 T R AS A5 I8 32 IR S L/ AR
% 45 Bl SC s ELIE % 1) R
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(IMFIKAE 1993) . ABEFEEE A SCHE IR S5 IR RS FEAE 2. 5X10" ~10X 10" cell/ml JE H A, K /N3l
SO U SR B 25 % B 1 T T A B R R 10X 10" cell/ml B, T 8 R 5 B A KA 5 Bl TH R} R R Ak SR T L Al
U S 5 U8 R R T R o A S VR 2 IR PN AN [ ERRL 2 RE R 0 /N RS S SO ST X T R R T
FALAS 0 TP /N FRAR 00 T8 08 238 22 S5 A Tl 3, SR W DEDRL 28 X vl L /N I A8 U SC e 37 U8 3 7 A J 2 s e, L BURK
PE SR AR

2 % X M
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