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B XRS5 48 Mercenaria mercenaria
( Linnaeus, 1758 ) FE IR HE 3t B9 25 0 *

XEH K A Bas’ Ak

£ A B RBXF KEXZ

(hEM¥RBERENR FH  266071)

BE FT202E11A—2003F4F, %7 Winke IRk FARRBENEHELL IR
HAHTTHE, GE2FN £S5 BCHFLAN, BEMBEAFRL(FZ K 0.5 6em, %
BT E0.0034—0.59) WEA XA EEHNAEERL H(P<0.05) HELKELAELE
0—30CZAABBAE EHEFEFA N BN AT TR FTRARE TERBANEKEEAE
OR[mg0,/(ind"h) ] 5% &M TE W(gDFW)ZH X 2T H 58 OR=aW RF,HF a i
0.04—0.70 Z 8 ,b A 0.45—0.65 2], AR BWHEAEL-REHRERLBER HBNKE
HEFESCHEXZRAL EMAETS MW EATTHE, TRHRETERS MEHS
£ NR[pugNH-N/(ind*h) | 55 &KHTE W(gDFW) L% 5T A 78 NR=aW k7,3
P oA 127208 b EA04—0.75ZH, FELPRHEHNE RLESCHEA ,HE

ATHBEY, LA 1080 2 i,
*xgi Fre, BE, TR, #i#
mESES $968.3

1 5% 8 ( Mercenaria mercenaria ) J& T & 88 44
(Lamillibranchia ) . 75 #8 B ( Venus clam) . 5 5 #F
(Veneridae) , Jii 7™ #i 36 B K WU 3G 7, JB S A 44
WEMR DU, B8 72 i 4F PR 38 N7 1R 0, R T R 5
BT (Rice et al,1992), 3 B F /A A it 35 311, 4=
K EBR, R 1—2 0T 51 G0 BEHS 4.5em LA
b R—MERMAEFNE, DERFREER
K F 1997 F RN EE G HFE R, T 1998
ERIHEE L T-RER, 2 JLEMKE . C
SRH RN AR R f£E, B REFIRIE
O HE ik A 2T 82 %6 (Smma et al , 19763 Hibben, 1977 ;
Preiffer et al, 1999; Weiss et al ,2002), H 5|1 % Ff
Lok, EHREE S HEEAEY S RE MR #5
TRHUR (F L7 %5, 2002; A& £ %,2002; 3K
# 55 ,2003a,b) , {H ¥ oK WA ¢ BE 5T 8 0 % HE M BF

FEME . EERALEME T 7 EE k&t
B 72 0 HE DL R DURE SR HEE R G52 e, B o 1R
T FE S 5 5 FOPT R, HE M 9 4 #E AR L (] B
WHZBMHEENPIRREN LEF FHUK
FL3R FA 25 B 0 ITEAL B HEREREAK 45

1 MEE5R%

1.1 ##

18 5% 44 ( Mercenaria mercenaria ) T 1997 4£ 12
AMNEEG H# 2FSRLa8K“EHAATE
WER ERNFERE NEF—R TR 3k
% 4 FpALAE K A(4—6cm) ., B(2.4—2.6cm).
C(1.4—1.6¢m) .D(0.5—1cm), F 2002 F 10 A iz
WES,AEERETHY KBS, 8K 8:00,18:00
A BT MR B (UK FE 298 10cell/ml) , 325 JF 4
KUMEEIH
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1.2 FHi%

faREKBERT SCE, ZHFBER
BTSSR, R THE 1°C, X 2 Bl 5L % 8 & M
SKIEFHER., FHRGKERET, BT MR
BB :5C.10C . 15C.20C .25C \30C ,35C,

B (REE) 4h JE LR N T M P T
R HE M 2 o R 2L A TE MR, R B K S
RRERES O, FABRBETKBER. SFH0&
Bk 3 NMET, BNFITHABRAIA,BHAG
A,CHA 10 4,D BA 20 4, 333 BB (R LA
ERAY; K IANER), LB 4 FRETEKP

KEHITHEBE(DO) AR (NH,-N)WE . B
fEEMA R E 2 HIRH Winkle 1 E I K IR &
HEAENE, HELRHRBEMEATEST
R AEEE(OR) HEAX(NR), LKREFRG
SEIEHFK(SL) JBE(WFW) XK TE(DFW,
60°C ,24h) . ARRE B2, HBEESK
KM TEZRIMEXRTHATBRER:

WFW =0.0144DFW +0.0014 (R*=1)

P DA LR ESE I

XL B 5 RAH SPSS & it AT H £ 4
¥r (ANOVA),

®1 BERREYERE

Tab.1 Biological data of M. mercenaria
LA FK SL{mm) x 5EF SH(mm) BE WFW(g/ind) F&| DFW(g/ind)
A (50.57 +2.54) x (45.26 + 2 .81) 40.89+6.75 0.59+0.15
B (24.93£1.504) x (22.27 + 1.57) 4.61+0.72 0.0664 £ 0.0089
C (14.93+0.65) x (13.44 4+ 0.89) 0.95£0.12 0.0169 + 0.0034
D (8.54+0.54) x (7.55+0.53) 0.18+0.04 0.0034 £ 0.0009
) &8 HEEIEE TN A 0.0496—0.395mg0,/(g-h);

BEMESRERENRM

Bl 1%, 76 5—20CREH IRBE M T, B
IR RER MK, E 15— 20CHER N, EEAF
BB, £ 2030 CH A B &K, HIREKXRT
0CH , HEAEFH TR, @SBEaRKER
AN g 8 AT U0, R R /N T B A R Y

2.1

9r

FEFLE/(mg Oy g h7)

B R B BE ST kA FEE R R

Effect of temperature on the oxygen consumption rate of

Fig.1
M . mercenaria

—.—A 2ﬂ,"'."'B2ﬁ,—O—C gﬂ,ODgﬁ

B 0.259—2.290mg0,/(g * h); C 0.442—4.450mg
0,/(g"h) ;D 0.806—7.460mg0,/(g-h) . ARIEE
THARMEERSRARTEZEAXRAT
FFRR OR = aW Fm (£ 2), K OR HMAHE
F % [mg0,/(ind-h)], W HEE T METE (),
H o {57 0.04—0.70 Z ], b fH7E 0.45—0.65 Z
(118

%2 BERREEABEOAABR(OR= W HEESY
Tab.2 Correlative parameter of the regressed equation ( OR = aW*)

of oxygen consumption rate-dry weight of M. mercenaria

BE(T) a b R
5 0.0422 0.4967 0.8853
10 0.2009 0.6387 0.9948
15 0.1622 0.5657 0.8557
20 0.3558 0.4950 0.9592
25 0.6561 0.6033 0.9878
30 0.5576 0.5357 0.9848
35 0.3068 0.4947 0.8463

H:OR ARG AMAFEEE mg0,/(ind h)], W K
METE (g DFW)
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Tab.3 Results of ANOVA of oxygen consumption rate of M . mercenaria

1h 2 5% B SRFFHE B B (df) bl FE P
BEHR 107.9 9 12.0 8.4 0.000
LB (Intercept) 137.6 1 137.6 9.8 0.000
KEW) 60.6 3 20.2 14.2 0.000
BEE(T) 47,3 6 7.9 5.5 0.002
wE 25.6 18 1.4

Bt 271.1 28

BIE &t 133.5 27

FEE R g0,/ (gDFW-h) IR/ AT A &, R* = 0.808

MR I3ITUEN AR JBE S ETBEE
RENBRW, L FRE, L2 WAk g #EKF
(P<0.0D)T B EKF(P<0.05),

22 BEBEEMNEZEBRHESENINT

B2 RE,HES—20CHEREMIE, L
WAHER R K, 15 15—20°C yE Bl 9, HE | = it
B, 20— 25 CRBEIR K, YEEKRT25C

900

[=.3
S
o

HEE R /pgNHN-g"h™)
8

A2 BB HE RN E N

Fig.2 Effect of temperature on the ammonia excretion rate of

M . mercenaria

~@—AH, - @-BH,—O—CH, -O-DA

O HHFE R IT 06 T R, 150 08 HE 4 R B H MK
(9 38 KT 0B /N, A ) R /I B e s B 7 4k T A HE R
HILE 25 K A 1.06—40.0ugNH-N/(g * h);
B 7.45—134pgNH,-N/(g - h); C 16.8—285gNH,-
N/(g=h);D 34.5—724ugNH,-N/(g h). AFEE
PR MM ERSRER TEZMMLRT

R4 BERBRHERKBERRAFR(NR =W )HEXSY
Tab.4  Correlative parameter of the regressed equation ( NR = aW?)

of ammnonia excretion rate-dry weight of M. mercenaria

RAEE(C) a b R’
5 1.138 0.4222 0.8948
10 17.02 0.7095 0.9837
15 12.97 0.5837 0.9132
20 20.22 0.4481 0.9236
25 26.88 0.4557 0.9633
30 21.23 0.4315 0.9769
35 20.59 0.4848 0.9475

VR AR FE 8 AR R R [ pgNH-N/(ind - h) 1, W
R BT E(gDFW)

RS ERRHERAESNER

Tab.5 Results of ANOVA of ammonia excretion rate of M . mercenaria

1 2 % =XRFHE B (df) Loyl F{i P
BREHER 684221 9 76025 5.9 0.001
EBE (Intercept) 684113 1 684113 52.9 0.000
TE(W) 412793 3 137598 10.6 0.000
BBE(T) 271429 6 45238 3.5 0.018
RE 232610 18 12923

Bit 1600945 28

BIE& 916832 27

B R gNH,-N/ (g DFW-h) T AT E A B, R = 0,746
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R NR = oW F2R(F4), 00 NR AMEHER
[ pgNN,-N/(ind*h) ], W R EE 78 KT E (),
H o fHfE 1—27 Z [8),b {7 0.40—0.75 Z[H],
MFES ATLUE W, R i s R
REHPRFEW,Z FRE, KFEiEkEEKFE

(P<0.01)EBEKF(P<0.05),

2.3 AREIRE TEEHE PR SR (0:N)
B ON(FRERFHEHLESA

JRF B ) T 3, BT s e i BB 7 5

WK BEE A T REBE KL 10—80 Z 1,

9 [
Z 60 [
e
|
=
F 30 F

0 I I 1 ] 1 1 I

5 10 15 20 25 30 35
rT
A3 IR T e b PR Y O:N L
Fig.3 Ratio of O and N of M. mercenaria at different temperatures
—@—A4, @ BH—O—CH,-O-D4A
3 itig 0,/(gDFW+h),5 B P4 B3 D1 ( Argopecten irradi-

BERZWERSY AR -1 EER
FLOoURE TR Y, R IR R 2 R DL A B
MEBREZ—. NEHNINWTFEZHRER, X
B PR E R KB M 2 A 2 1 5K & (Tnoue et al,
2000 ; Saucedo et al,2003) . XEHTFKEANS,
A N % Tl A b S R DR, 0 R 4 % AR N 1 R
Mg B, BER RS R, HERER
R R AT 5 o FE A R R A A — B R
REX o ANE 1T, 15 B XA 5% i 1 AT AR TR
AR K, S—ISCIRELE A, B &R E KT
mLORERES T A, ARER T 15CHE, HER
FEREH K, £ 2030CZHBHHKRME. X5
BB X ™ 72 LS ( Musculista senhousia ) ¥E E % 5 1)
BAEAMLYRES T 30CH ,MERENHAS,
HAES R HIBHE T B, Hicks % (2002) 7E 7 525
R Perna perna — XIS BRI E, H
Laing 55 (1987 ) 76 Xt i 7o da 42 K AR B 55 vh R
BHEE BB E T AR 25C, Bk
ARBRETEAEWEMLEEAN 0.05—8mg

ans concentricus ) B FE E FH L (41 4 %, 1998)
£ 5—10°C i 19 B FEE % 17.9mg0,/ (gDFW +h),
7E 30°CHE B KAH 179mg0,/(gDFW-h), 5 M5z AL
W8 ( Musculista senhousia ) £& 8 25 B H T (Inoue et
al ,2000), MAEHEESHUBTFENLREH
KREMRE,THRRHN OR = oW , X OR HEE
A K mg0,/(ind h) ], W ABEFI AT E (g),
Hb b {8 L8 88 E , Bayne %5 (1983) 47 1 (1 25 ¥
RGE N2, H b A 0.44—1.09 Z 0], FEH R
0.75. NAXERE, FEAREE FMF T #E5H
f b HIGE A 0.45—0.65 Z [0, 5 E ARTF& 45 31
FHIE .

1E 20°C B}, B 5¢ 45 HE & £ 4 22.1pgNH,-
N/(gDFW-d), 5 20°C B 4 1 %5 ( Mactra veneri-
formis) f HE & R 35.0pgNH,-N/(gDFW « d) A3 i
(Hiwatari et al, 2002), 20°C B} §f 5% #5 HE & &
[pgNH,-N/ (g DFW +d) ]-7¢ £ (5.0—60mm) [8] |3 J7
FEA Y, =9399X - 1.7519( R* =0.9573) , 1M Pfeiffer
%5 (1999) 18 B A8 ST HE R R o K B A R A

1) Saucedo P E,Ocampo L, Monteforte M et al ,2003. Effect of temperatun on oxygen consumption and ammonia excretion in the Calafia mother-of-

pearl oyster, Pinctada mazatlanica (Hanley, 1856) . Aquaculture
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Y2 =316.99X - 1.0141, X B X BB K
(3.0mm—2.6mm), Y 3 pugNH,-N/(gWFW -d), Bf
HRBEFRAMHERE, £57% KA 8.6mm It it
BAEH 35.8ugNH,-N/ (g WFW « ) , bt A% 305 1l 4%
FIR K/ B BE by HE R R AK 6.5 fF; Sma #
(1976)1E 20°C i 43 S & T HE 7o s ML [(3.5 +
0.8)gDFW] B HEI[(0.78 £ 0.07) gDFW ] ) HE &
R HEIHFFE KR log( ¥) =0.94log( X) +1.33, X
B Y 310 %mol/(gDFW-d),X Hg T8, 4NT&F
H 0.59g B it 8 HAE N 7.60pgNH,-N/ (g DFW-h) &
MK FACHFE3fF. BREBR THERAN
KHHEAEAE AWK KA X (Johannes,
1964), 1 H & 5 H 4 B R & (Widdows et al,
1971) R FE3F 35 (Feng et al ,1970) F X, A& 3CH
R RS B RUB A AR, H R 6k
R A R T B oA, SR A A B
ZHE.

O:N LLRR AW IR N E G F 5 88 Fok e
BB E, —BARN, 0:NBK(AHN
10), A AR &, 2, W HE B A KL & 4
I EL T (Bayne et al,1983), A [F] {3 & F 58 575 k8
SRR A B O EAE 30 £ 4, R R
JE Wi Bk AL G O R 8 .

AR LA Bk RO, B 55 5 Y O o HE i 2R
W LA PR R 18 TR T %, 31 3 o 6 2R 9 i
A, TR S 3 ik & a8l IS M B A %,
BLARYE 3F AE Ar 09 2 A 4 2 HUE 2% 40 B AT R
BOHLSES, il EBmEdE #E
FARXT HoM A B, W AE R R A HoA
HAMPMA Be i SR AR, XHmEAL
TES Y A KoL B P A o5 BB AR, g /N R —
RHAL W HLBIE K, Yah WA K, 8 %A 4
LR, L Bl 2 K. BN RN B
75 P IR HE Mk % K, T A K A 2, a3 5 A 4 B
— A R A AR T (MR T HE %5, 1996) .

g £ x W

PROCRE, I ,1996. FRERTEARMTR . E Kk
¥4 ,35(3) : 407411

MEERER, E%,2002. BEBKFEEFEN
HiE . THERXFFRETHE),1501):19—22

BEAE, K B, E H%,1998. B BATERE N
SR RAMENER . FEER.2004) :91—96

LB, X AR % ,2003a. TR Y T XA SR 64 E I

BEEMAERERE W . BHESHIE,34(2):142—149

B AL RS, 2003b BEST A ( Mercenaria merce-
naria) FEQHEE T EAMME TR  BHESHRE,
34(6):648—655
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EFFECT OF TEMPERATURE ON RESPIRATION AND EXCRETION OF
HARD CLAM MERCENARIA MERCENARIA (LINNAEUS, 1758)

WEN Hai-Xiang, ZHANG Tao, YANC Hong-Sheng, LIU Bao-Zhong,
ZHOU Yi,MAO Yu-Ze,ZHANC Fu-Sui
( Institute of Oceanology , Chinese Academy of Sciences , Qingdao ,266071)

Abstract Hard clam Mercenaria mercenaria belongs to Veneridae, Venus clam, Lamillibranchia. Its natural distri-
bution ranged from the gulf of St. Lawrence along the east coast of the United States to the gulf coast of Texas,and it
was introduced into China for the first time by Institute of Oceanology, Chinese Academy of Sclences in
1997. M . mercenaria had a high adaptability to the habitat, and can live in vast temperature and salinlty range with
high growth rate,and can teach commodity specification (shell length >4.5¢m) within two years,so M. mercenaria.
is an excellent economic species. It was bred successfully in these years and have a very good prospect in China. There
is many sudy about the respiration and excretion of M. mercenaria , but there is seldom repon in this aspect in Chi-
na.This report discussed the effect of temperature and weight on the respiration and excretion of M. mercenaria .In or-
der to leam more about the variation of ecophysiology about M. mercenaria and the basic data of this clam after it was
introduced to China.

Clam in good condition were selected and separated into four gronps by shell lensth: A (4—6cm), B(2.4—
2.6cm),C(1.4—1.6cm),D(0.5—1cm) , cultured in tank temporary for study,and fed with Phaeodactylum tricor-
nutum and aerated daily.

The research was performed in laboratory from Nov,2002 to Apr,2003 on respiration and excretion of M. mer-
cenaria , using Winkle titration and hypobromate oxidation method , which provlded some basic data for artificial bteed-
ing, aquiculture and the assessment of aquiculture capability. Reuslts indicated that temperature and clam dry flesh
weight ( DFW ,60°C ,24h) had significant effect (P < 0.05) on oxygen consumption and ammonia-N excretion rate of
M . mercenaria (shell length ranged from 0.5cm to 6¢cm, DFW ranged from 0.0034g to 0.5000g) . The oxygen con-
sumption rate per gram DFW reliched its maximum between 20°C and 30°C in natural seawater,and decreased with
M . mercenaria weight increased. The relationship between individual oxygen consumption rate and its DFW under dif-
ferent temperature could be expressed by OR = aW® ,where OR is oxygen consumption rate. [ mgQO,/ (ind*h)], W is
individual dry fresh weight(g) ,and a ranged from 0.04 t0 0.70, b ranged from 0.45 to 0.65; the ammonia-N excre-
tion rate-temperature curve was unimodal. The maximum ammonia-N excretion rate per gram DFW was abont 25°C,
and decreased with M. mercenaria weight increased.The relationship between individual ammonia-N excretion rate
and its DFW under different temperatute could be expressed by NR = aW’, where NR is ammonia-N excretion rate
[;,LgNH4-N/(ind'h)], W is individual dry fresh weight (g), and a ranged from 1 to 27, b ranged from 0.40 to
0.75.The atomic ratio of O and N had an maximum at abont 57 , and declinad as temperature rised, and its value
was between 10 and 80.

Key words Mercenaria mercenaria , Temperature, Respiration, Excretion
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