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WE:WEARERE A5T-20T.25T-30 T) L E 16.21.26.31.36) X HAE I (Fsellarca olivacea) PR FNHEHE OS2 00
SRFW, BER RN R R R R RAE EE R W (1°<0.05) . 7 15~30 C TG A, B B A7 5 vk T 5
FEEE OR HEEZE (R #FE iR I = =, LB E 47124 0.37~0.65 mg /(g+h) 1 1.74~3.15 pmol /(g b : 565
EMHREESEE (O Z AKX FES B4 : ORr [mg /(@) 1=0.323 4681765 (R2=0.975 5, I’<0.05) : NR [pmol /
(g'h 1=1.378 801986 (R2=0.978 4. 1’<0.05) - 7F 16~ 36 25 70 B Py, FWR O 52 {7 3t SR B R L N HE R R I LA
IF B8 R R A e i AT, 7 4R P 26 BN IR BB /M RS RE SR RO T mimi Tt i, BATE B4 0 0.43~0.60 mg /(g Al
1.75~3.26 pmol /(g-h) ;s FEEE R H R E 5 (O Z 18 K725 514 : ORg [mg /(@<h) 1=0.001 452 - 0.075 15 +
1.4312(R%?=0.9455, 1’<0.05, n =30); NRg [pmol /(g*h) 1=0.010 552 —0.572 85+ 9.711 4 (R?>=0.928 5. I’<0.05. »
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SR SRR - ORI s R AR R HFEE
FE %5396 SCHRFRIRED: A

MU (Estellarca olivacea) & T AR5 )
1], MRERIN, F1) ik H  aiRE, SobiaH R 15 R R, &R
IR T, — AR KAE 1.5 em &4, W55
g, Moo ARG, BRINTE, B MK, s K A 6, %
BRFEEER AR . MR T E] o AR X AR KR
20 m 7oA VRYE BUR, 40 A T AEf 5 H A0 1
Wi, e E 0 L0 R AR BV AR A o0 A, JUHAE
E R B s . HAMOkEE EREE, BE
WEmawrmat. MR M REITATE
B RFRE, HAE AR T 58 B AR AT AR B B,
2715 kg /hm?. BT HF BREEE Y A O 0, i
MR E, e —FRE T AT e 2. HarE
P ANOT TR BT ST 1 2 E A v T AN A&
A AT R4, DL R IR R R AR R 4 i B
%[5]O

5% VLRI A BT L KR e -9,
A8 18 A L 2156 T R e e W R it 7 T O R . X T
B ety A 3 ) DL R U, ek R h B e H AR AR

Yt B #1:2006 - 11— 16; 12T H #1:2007 - 03 - 05.

XEHS: 1005 - 8737 — (200704 — 0690 — 05

UigNga s PN AT PE AP I R ) S R - PSS
ORI A 51 B 52 0, BT DA 0 0 i fh A 38 A2
AL RO M E N T . AW E N T AR
AN BEAN R RE A T AR SRR HE AN DL, vt —
DT BRI B RE R A 0T 5T A DB H AR A
RIS U .

1 MR57F%

1.1 e

SEAS BT I AIOREH R B WD A3k 5 T, T 2006
Fo HEPEFRABBERMARA A LR E, G
VEFR R AT WG9, N 0.30 m3ok NI #7748 4.10 m
X0.43mx0.17 m) TEFF 2 K, EFEHK A IERE
KoEsE S HRMIEBEN 22~24 C, )5
29.6~31, pH 7.93~8.03, DO>5 mg /L, A
1137~4 400 Ix, B H # B 2 &M & 8 (Dicrateria
chanjiang gensis) - =50 FRUME R 4 A2 ) 2 45 4 L
#1.

E£WMB:EXR 973 iTMEBTHE 2006CR400608) ; B Bl £ fifi 4 14 F & % Bh I H 2003DIBR3J107) .
EBE N K18 1981 ), 2, LA AA, B 5007 14 A K= 7R B AE % . E-mail: yuanzhang0912@126. com
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a4 M S 3R A%+ 3L R A RO AN AR S A S R ) 5 691
F1 WEWEYFEEE
Tab.1 Biological characteristics of E . olivacea X +8D: n=48
721 /mm FolE /mm AR g BWAERT RE g FTRE g BRI BE /%
Shell length Shell height Wet body weight  Soft tissue dry weight  Shell dry weight Condition index
20.22+1.16 13.70+£0.96 2.16+0.49 0.120+0.02 1.03+£0.22 11.8+1.44

EERE = GERTE /SRTE) X100%.

Note: Condition index= (soft tissue dry weight /shell dry weight) X 100% .

1.2 KWAZE

1.2.1 ZEHEKE WE15T.20C-25TC-

30 C 4 MBSEHL R, KA EE SR8, & H
PEmE AN 1 ¢, B BITe R S N 5 R s
G, A S B TR A

WE S AEHEHE 16.21.26.31.36, H R K
GhEEA 3D 78 4y S5 vk 7K SO 2 i & AN (R
WK, F RS IR G AT 18, BRI R 2L
M1, ABTESEEEREN 5 REIFEER. 5%
WIRER 23 C, Hib & 5 Y HRAHAHER.

SEIF 1 LOHE TR 0 W, B 2 A
AR B o L N Ji Sz B P AR R B 11, A b
B 3AEEA 1A AR R GERE I , 525w
6] 4 h, W 5E S50 BT 5 W IR () 5 8 4 (DO T &
kL.

1.2.2 MZEFE  H Winkler =T E WA R
SIS RIS WP IRO P K R B AR IR AR A R
HALT A
OR=[MDOy—DO,) X V]/(WX p)
KA, DO DO, 53 7l 4 S 58 TF 46 Tl 45 B 5258 7K
DO & & (mg /L), VPR K AR (LD,
W HSER TR AR T IR E (), ¢ h LI R0 (A
W RIRFRENE A E T E 2 A RS SE 550 5 W
WO MR FIRE AR B TR EHE R
NR= [N, = N X V]/(Wx )
HH, NR A8 F A % [umol /(g+h) 1, Nl
N, h S5 TF 4 A 45 SR K P 2 B IR (umol /L)
VAR R K BT (L), Wk SESS DL 2R
i (@), r A RIS FREEI E] () &

F Qo ETEA5 IR XM R m By 58 B, i B A
KN Qo= My /MW ), K Qo iR E X
UIZEARBI B M B, M A M, 9 3R SE 56 PG G
SIS 25 () B BRI 0 AR IB 28 . S0 45 0 S5
SESEES DU 52K (mm) » W@ AR R & (), #8 )5 H1 B
WHERT 65 C Mt TR EE, HE T KT OFmE

0.000 01 @ FRHT & .
1.2.3 HUE4IE RH SPSS 4t AT 7 &
8T (ANOVA) , P< 0.05 1E W Z R BE K.

2 ERE5SH

2.1 REMNEHBHEESEESHISIENTN

HRE SR AR R R I 1 B, K
i 15~30 T A, B EH 07 R T R B R AR
BEIELE AT T i, AR 4 0.37~0.65 mg /
(@b . EWEMRETEE N, &M R T
BEHEMW (F=4.585,P<0.05,15C4H5 30 CH
HMEREEP<0.09, ERFHMEFARE (P
>0.05) . HBAHATEFEAE OR) SHEE 2
& ORr=0.323 421765 (R2=0.9755, P<
0.05,7n=24).

—A— #E4(% Oxygen consumption rate
g p
—&— &% Ammonia excretion rate

00'8_ 94
o r
. g L =

S 0.6 T, 9
= 43 o0
NJ% . B
- = —_ Q
0 F 04F o
ER: £
g =8
2= 12 g
€ g 02} 5 E
I w E
W&O -{L‘C

0 1 1 1 II;

15 20 25 30
W) /°C Temperature
1 HHEEENMSEE SEER XA
Fig.1 Relationships of temperature with oxygen con-
sumption rate and ammonia excretion rate of

E . olivacea

Bl 1 2R, 15~30 C 7, St 860 gk +
FEHEE R BRI T ST K, 30 C I A 5 K
B, HAMTEE N 1.74~3.15 pmol / (g+h) - i XS
M = 2 BE M (F=4.680, P<0.05),
1STHE 30 T4.20 CTH 5 30 CAl EH B (P
<0.05), HRZHARERARE (P>0.05) . fERE
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#14%

HRIE O W, BT A AT EH R (NRp) 157
M & 48 80 7 F2: NR = 1.378 8 (019867 (R? =
0.978 4, P<0.05, n=24) .

MO O:N L PR AR FE S HF A AR
JRF 2 ) Wk 2 Bior, O:N LB i 0 F = i
K, 7E 20 C ik 2 5 K MH, AR 5 BRI E B T S
TR, HIL{EAE 12.99~15.43 Z 5.

RS A R R HE 3 B O N EL A 32 BEAE 11.46 ~
15.91 2 8, O: N LB &5 & 1 @i 7+ &, 7 5L %
26 Ik B 5 R AE , AR 5 BE £ B 10 7 i BRI

0.60 mg /(g=h) - &k [F XF B dH 48 E R B & 7
(F=4.246, P<0.05). fExEHEHEN, HH
16 A5 L 21 410 26 4. 6 26 A5 2% 36 4
MESBE HAKHNESAREE. HES5HM0
BAEFERE (ORy) Z A A& /7 F2: ORg = 0.001 452
—0.0751s+1.4312, R?=0.9455, n =30-

—h— FE4(:X Oxygen consumplion rate

—@— {1 % Ammonia excretion rate

*2

REVRE EE THRHE R
Tab.2 Ratio of O and N (atomicity O:N) of E. olivacea

at different temperatures and salinities

#E /T O:N % Salinity O:N
Temperature

15 14.40 16 11.46

20 15.43 21 13.22

25 14.12 26 15.91

30 12.99 31 14.48

36 13.88

AR T Qo R E MK 3 Piow, BALEAR
TEFEE Qoft 15~20 ClEZZAIMERAME
1.69, 7€ 20~25 C X A B 15 & /MHE 1.26. ALK
T EHFE L Quft 25~30 C X [H M5 &% K{HE
1.68, 7 15~20 C X A1 13/ /M 1.29.

#3 TRRETHHSBESEMESEN 0, R

Tab.3 (o values for oxygen consumption rate and

ammonia excretion rate of E . olivacea

wE/C OR; NR;
Temperature
15~20 1.69 1.29
15~25 1.45 1.40
15~30 1.44 1.49
20~25 1.26 1.51
20~30 1.33 1.59
25~30 1.42 1.68

R OR AR BT EREE, NR, ARMRIETEH
Note: OR and NR represent oxygen consumption rate and am-
monia excretion rate of unit soft tissue dry weight respectively.

2.2 BEXNEEHEAISRSHEI NI
M 2 FT5R, BROMEIH B M6 S R AE 2 16 A1 26
W73 3o B A B K B AT A /M, H AL T 0 0.43 ~

0.7 4 .
~ & )
= E06f 35 2%
3 3 7,8
"o B 0.5 o=
.§04 25 25
an o 0.4} X
EE {2 E¢

g X
gg 0 d15 @5
- o0 =
B 2 oar 1 ®E
Lo i

0.1 - - - - 0.5

16 21 26 31 36
HhEE Salimity
2 WFEEEAFRESHEENKAR
Fig.2 Relationships of salinity with oxygen consump-
tion rate and ammonia excretion rate of

E. olivacea

P 2 o, £E B 11 2 R 5 B P AORE O A HE
G FEEF ZIUAL R, £ R 0 O R
HA B FKF (F=4.251, P<0.05). %% 16
HEERRT 21.26.31 HREREBE, HAZ A ER
ABE. HEE AT EHE R NRy Z A2
2 NRg = 0.010 552 — 0.572 85 + 9.711 4, R? =
0.928 5, n =30

3 it

3.1 REXESHESRMARENF N

T B 890, 7 — 5 138 P8 50 1Rl P, K 22 B L
FEm 268 )5, 455 |4 TR A B I e i) 25 6L, #E AR
TREB-9), e AL R, 7 15~30 C 1 B P AR
BRI BT @i T e, RS R i . X
50 AR (Crassostarea gigas) 6], Z54% (Sinono-
wacula constricta) 10 Bk £ 1 (Pinctada mazatlani-
ca) ML (Scapharca broughtonii ) W2 (RIHF FUAH DL
X AR S M 2 (0 B 22 A %, BRI AR S R
TLZEAT B b 1 7K IR H AR A 22 S 3075 Bt DU 55 7 B
T 5 DR, TR o HE ol B A i P Y R AN /] K 2
M AR R B E Z K 72—, AT RERE & IR
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T &, R WA RS B BE sl It R TR &, BV & A
ROBE IR 5 [ HE s 2 H 18 T .

O:N AR R /= A4k ) 8 B 5 5 IR 0y A 7K
WE B ACE B L, BEiAH B — A=A
R . Widdows ™31 8, R O:N L AE A 254k
T AR LA P i 28 A KO /IR A KT e A
W RN, (AR 2 5 R O:N A2 5
B A IR ) B A SR i, JF BT DAME N A9
H3E RS TR 7 89— 45 4F . Mayzaud PH4IA N,
FUALLER B BACE 8 3 S AN, O N EE IR
(7~9.3), BT AR KA & P AR 32 AL,
O:N LL{E#H KT 24. ABFHT, 7E 15~25 TG
P, ORI Y O: N EL B AR X 42 iy, 78 20 C I I8 31 5
Ko Yd UIE HE B IR B2 YO P ALAA T2 2 DL IR 07 A0
BRKAL S AE A BEREA I, CEAN[RIUR BT MO it )
B O:N FEMETE 14.24 /oA, R A LR %
F T R A Qs B LRI R & A T

QqofE S B T X% TSR A 2 B UL F52 A 1 1)
BEo BT AW A B D RE 22 S UG A B AN [F] £ 2 B
BLHL A1 QoEZE SRR K. IR, W5k I
K Quot AT 1.0~2.5, T4 2.015716),
MAHFFTH 45 R KRG, 15~30 C i A s
FER R MR R Qo4 1.26 ~1.69 Al
1.29~1.68, FF&— st . 5 F 55 S Wt o0 4
RECB, IR TG QqofE N 2.93, F54L A ILHY
QofE N 6.32, BRI Qo fEAH XL/, 3 5 W B
AR T ¥ P82 P P A O R 59, 3 I IR P AR A 11
JIECER S . — AR b R 2 R, A R Y Y
AN PSR R R U, T DA% RS S R 7R, HOR
Fr B 2L T Bt — P AR L

RO A [ R b v i AR A, HOR S
TR, W AR S8 R E, 15~30 T E A 2]
BEAEH 8 BVO I Ao AR i A v A T () 7 o K
DX, A JEL PR P S50 0 P AR AR, DT e o i B AR A
BORAIIENRE T N QofE LB Mt TiX—xis
3.2 EEXENHESRMAESEOZNE

AR SR, B BT R o AR R A E R
HBELW (P<0.05). Stickle % 18I 1E, 7F 1 i
10~ 30 Y5 [ W s Myrilus edulis HIFES 2 Fif 8 15 (1)
FEAR T4, Farmer % "R I8, MK Acartia tonsa
(AR S A 2 R A A 5 2R P B I, b
PG T m I AR R R A = R T &, E AR SR

WEI T FFER P, B8N, TR A
6P IR AR R R B AR P R R (R S 6P IE
AT HEB S, AR BN D I R B el 4E R A
SR AEEES) . YT AR, RN ANBIE R
WTFATPEARES, IR AT BEETEHEE &
ReE, NS EGEAE MR R L. HAEA
AT LRI MAE 2, B T — Do, Wk
WA SR AEI 1 R ¥R A N B VS, H AR TR X 2R
JEAE 23~29 Z (8], - VI9MEAE 26 1o 4, SR L
WARTF &0 S O 202 e i R HE R %
T — 7 [ 35 FE YOI P I 5 P A T o T e ok B 0
1B » B 56 0 4k 2 7 oo T PR AEG AN R B 4 b 2 () 3
BB EAR, 25 BA.

MATF T4 RKF, £ T 16~26 WIH A, L
PRAHE O:N HETE 11.46~15.91 Z 8], & B g Wi
KA SR AR & . EE BTSN
BRI, FE 401 26 B H A & R &R, 1 S B4R 8 R
HIAK , R LA I T AR i 3 A PR P A ) [P B 45
HHIR I RE R, R GH o fe B FAE K,
Vi BH R 26 W B A A K ER A A, DR A A
B TAE a] LUE 2 Hh AR /K 6 5 DL s
A A KRR R E -

52 3k
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Effects of temperature and salinity on oxygen consumption rate and ammonia ex-

cretion rate of clam Estellarca olivacea

ZHANG Yuan''2 FANG Jian-guang! MAOYu-ze! ZHANG Ji-hong! XUE Su-yan®
(1. Yellow Sea Fisheries Research Institute, Qingdao, 266071 China; 2.College of Aqua-life Science and Technology: Shanghai Fish-
eries University, Shanghai, 200090, China: 3.Ocean University of China, Qingdao, 266003 » China)

Abstract: Clam Estellarca olivacea is distributed in Philippines, Japan and China. In this study, four levels
of water temperatures (15 C,20 C,25 C and 30 C) and five levels of water salinities (16521,26,31 and
36) were designed to determine the relationship between oxygen consumption (O and ammonia respiration
(N) rate of E. olivacea s and the effects of temperature and salinity on the relationship under controlled lab-
oratory conditions. The dry weight of soft tissue of E . olivacea was 0.122£0.025)g (n =48> . The exper-
imental results were as follows: the respiration and excretion of clam E. olivacea were affected by tempera-
ture and salinity significantly (P<0.05>. Under the controlled conditions of ambient temperature 15 —30 T,
both oxygen consumption rate and ammonia excretion rate increased with the increase of temperature. Oxy-
gen consumption rate ranged from 0.37 to 0.65 mg /(g*h) with a mean value of 0.51 mg/(g*h’ s and am-
monia excretion rate ranged from 1.74 to 3.15 pmol /(g*h) with a mean value of 2.32 pmol /(g*h) . The
value of atomic ratio of O to N ranged from 12.99 to 15.43 under the controlled conditions of ambient tem-
perature 15 —30 C . Under salinity 16 — 36, oxygen consumption rate and ammonia excretion rate decreased
with the increase of salinity from 16 to 26 then increased with salinity from 26 to 36. Oxygen consumption
rate ranged from 0.43 to 0.60 mg/(g*h) with a mean value of 0.52 mg/(g*h): and ammonia excretion
rate ranged from 1.75 to 3.26 pmol /(g*h) with a mean value of 2.45 pmol /(g*h) . The experiment provided
some fundamental information for the further study on the physiology and ecology of clam E. olivacea > and played
an important role for its wide culture. [Journal of Fishery Sciences of China, 2007, 14 @) : 690 — 694 ]

Key words: Estellarca olivacea ; temperature; salinity; oXxygen consumption rate; ammonia excretion rate
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