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TEE:2006 £ 4 A AR B L RFZEFNAARRFIRB I N ERE MR EHBFRET
TERGBHRF, Fb,ENERT 50 M EEYEEBRELT HEA, 2007 £ 10 A,
MBS 2 A BAR T BAE B AR, B8R T A 3R Fedh JE 41 T AN 4L i 2. 2.% (OCR)
HEAER(NR), F#EFW:(1)EL~30 C, AN AMBEER T AR MIEE A E ¥ A,
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(P<0.05), (3)%15~30 C,¥%#&% £ OCRFf NR # Q,, FH M} 4.87 fr 1.91; xt B 4
OCR #2 NR ¥ Q. FHH 47 K 3.54 F1 1. 46; AN A WA R F B E 5 5 % 20. 50 F119. 56,
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BRHT T RIBHA , RAEFR AR
HESREERNEERTIRERE. RAERXA
FREEMEE A T HRAER F, SXRARN
FERRMHE R EF T T,

1 eSSk
1.1 X

2006 4F 4 J , NIRRT T I 3R A SRR AR
PRt EFe MR OHE: i = 8:3) ARAEHE
R F o [FE, FEPLIERT 50 MM (M 1 =
28:22) HFRABEN. T XA, HEERBAR};
Tk R ARG IR R S R D03 5 A0 L R 5

2007 410 §, \ER AR F, M RAD
FEEE 100 52K 6.0 ~ 7.0 cm FAMRFEATSE
B, SERBTER NAREAMEY, 71 000 L
WRHRHE IR 7 d, HrRRESEAR, BHPK
B B B /PIRE (Chlorella sp. ) FIE L FE i
( Platymonas subcordiformis) } 100% #7K 1 &, 7K
26 T, 30,pH8. 1,

1.2 sudigit

BE# 15.20.25 130 CHt 4 MR, RH
fE IR KA BEAT R . EREEIR Oy 20.,24,28.,32
36 5 MR

S8 7 d WE IR, B H O 4 5 HBE
FHREMEEYL . WEYLE, §RAFEIEE
2 C,EPRENREREFR 7 d. HEJIL
B, BRFHFFIEER 3, XPIREHHREEEFR 7 d,
L3 XWH*E

SEERTEE 1 d, NEANE B BIFEPLER 2 4>
MRS 0. 45 wm flAL I8 BRI U8 B0 3 &
7K 1000 mL i) B, BRRHEREE O, ) O
BAE R B KIS, KIRELIEE £0.5 T,
SERTEHRHAT, WAL 2 h, BHERHB
B3ANERE4HdAM 1A R4H. 23H

Winkler flE 5 AR R R A ALIE T LR AT G
KEPHEEENEAREE.

AR5 LRGPP P K M A AR S
&, IHEFEER(OCR) MIHAE(NR) :

OCR = (D0,-DO,) - V/(W-1t)

NR = (N,-N,) - V/(W-1t)
A, OCR A hEFEER [mg / (g-h)],
DO, 1 DO, 53 7 R ERFFIE LSRG K DO &
B(mg/ L);NR R AEHFER [ mg/ (g -
h) 1, Ny F1 N, 43 5 % 52 36 TF 46 70 45 R K
NH,*-N & & (mg / L) ; V R K B9 AR
(L), W sLm WA T E (g) ,¢ AFFRI A
(h),

P Quo fELPRA ¥8 BE X AT R MR B 58 ), 3158
AFITF

Qp = (MZ/M1)IO/(t2_t1)
A, Quo IR BE X DL A e 58 5, My F1 M,
SrRIRIE 8, A 2, BB IR

KREHE, AR+ RUE SN MK 7
K.GERMTER, KA T 65 TTHRMATHT
FIEHE FFAKHRE0.01 g MEFRERE,
1.4 S

R -kl LB EFR AR F, SXURAS K
AMREFHFER SRS e R AR E ; 3F LLBCR
REMDRERM TEFEARR F, SXHRERER
(OCR) FIHEE AR (NR) 25, HIFH SPSS 11.0 #kfF
BEATEAR T, BE MK BN P < 0.05,

2 4R

2.1 WMAXBEMMEEERER

BREAER F, SXHRALK-MEKFH5E
KRR RARERTERERERZR (P <
0.05)(F«1),

®1 BIMEAKNEDFENE
Tab.1 The biology data of two groups used in the experiment

| FE# (mm) FEH (mm) 74 (mm) BEMTE()
experimental group shell height shell width shell length soft body weight
RE®RRF
R ! 63.29 + 1.49% 25.68 + 1.80% 58.72 * 3.96% 1.74 = 0.30%
yellow shell color line F,
PR 64.08 + 2.68% 25.66 + 1.91% 59.69 x 2.57% 1.73 + 0.16*

the control population

E BN REHRATRHUEZRABE (P > 0.05)

Notes; Within the same line, mean values with the same letter are not significantly different (P >0.05)
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2.2 FRBETAMMIESENHSELR
7E 15 ~30 CREFTEEN , D RBRE NP2
HFEARMHFARERES R R, H5EE
TERBFERRMHE R TEE 7 H1 08 0.117 ~
1.009 mg/ (g -h)F10.013 ~0.028 mg / (g - h),

Xt R R E AR AR R T B A 0. 142 ~

0.827mg / (g - h)#F10.016 ~0.028 mg / (g - h),
7215 T XHRARFER NI AR R T H7A
EBR,ZFRABZE(P > 0.05);7E 20,25 1 30
T, B Ak RFERRMAF AR KT XHRA,
Hp 30 CH _FHREAREREE (P < 0.05)
(£2),

®2 FRARETANMAMRESFNHARELRK

Tab.2 Oxygen consumption rate and ammonia excretion rate of two groups at different temperatures

FEFE[mg/ (g-h)]

H&AFE[mg/ (g-h)]
NR

HRBREF
yellow shell
color line F;

PIRE|

control group

(T OCR
#BECT) :
- BREHERF
perature pog:tiil
yellow shell the control erou
color line F, group
15 0.117 + 0.032? 0.142 * 0.034%
20 0.362 + 0.031% 0.275 * 0.046%
25 0.678 + 0.019% 0.671 + 0.091%
30 1.009 x 0.014° 0.827 * 0.021°

0.013 + 0.004?
0.025 + 0.002%
0.027 + 0.003%
0.028 + 0.003%

0.016 + 0.003%
0.021 + 0.007%
0.025 + 0.002%
0.028 + 0.005%

E - BRETARATHRATEEEZRAEBE(P > 0.05)

Notes; Within the same line and item, mean values with the same letter are not significantly different (P >0.05)

He R F FAERAHEERE 0, HE X
{EL7 32 9. 56 F1 3. 70, F/ME I 0 2. 21 Al
1.08, ¥ 4. 87 71 1. 91; X HRAHFE AR HER

RE) QB KIEA A7 5.95 F1 1. 72, B/ 5k
1.23 #11.25, 4% 3.54 f11.46( £ 3) ,

£33 TRARETAITAREENASEY 0\ RY

Tab.3 Q,, values for oxygen consumption rate and ammonia excretion rate of two groups

‘ BAGHER F, R4

B (C) yellow shell color line F, control group

temperature

OCR; NR, OCR; NR;

15 ~20 9.56 3.70 3.75 1.72
20 ~25 3.51 1.17 5.95 1.42
25 ~30 2.21 1.08 1.23 1.25
15 ~30 4.20 1.67 3.23 1.45
SEEME 4.87 1.91 3.54 1.46

P AR (0 N) HFEE 15 E =
Bim, 730 CHEREAKRF, A BUAKA LY
B% 36.04 F129.53, 7£15 125 T, 3 B4 E

RURFTETAER F,, M 20 130 C,®/5%E
AR F, MER LK TXRAEL) .

#4 FEBRETHIEAMERLL
Tab.4 Ratio of O and N (atomicity O: N) of two groups at different temperatures

BECT) HRG®RF pupiict|
temperature yellow shell color line F, control group
15 6.38 8.75
20 14.48 13.10
25 25.11 26.84
30 36.04 29.53

SEHME 20.50 19.56
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2.3 FRBETRMENESENHSELR

7£ 20 ~36 LEAMT , N FERRHE

SRV SE B TR, TR E 28
BB AE. HRAERF, KHAEARMEER
AT 7 H09 0. 435 ~0.678 mg / (g - h) Al

0.011 ~0.027 mg / (g - h) , X HRLH ROFEE R FHE

RFARAATERE 529 0.233 ~0.671 mg / (g + h)
#10.014 ~0.025 mg / (g -h), 7£20.24.28.32

M36 FHFMT, EROKRF WEEEXT
YR, R 7E 20,24 F1 36 2 FR , HEZR B
(P < 0.05), 7£20.24.28.32 136 thEE &4
T, AN ERABEEZR(P > 0.05);
7E20.24 1 36 thEH}, XA BARBEHHER
#,MTE28 M32 HFH, HEBERF BAK
RHEER, 2R ABE (P > 0.05)(%K5),

®5 FRAZRETRAITEANEEENHEE

Tab.5 Oxygen consumption rate and ammonia excretion rate of two groups at different salinities

FEF OCR[mg / (g h) ]

HEENR[mg / (g-h)]

HE
salinity

HRERRF
yellow shell
color line F,

bypiiki|
control group

FEERF
HRBREF S

yellow shell control arou
color line F; grovp

20 0.435 + 0.053% 0.233 = 0.064°
24 0.575 + 0.007% 0.460 = 0.068°
28 0.678 + 0.019% 0.671 + 0.091?
32 0.592 + 0.001? 0.550 + 0.079?

36 0.513 + 0.055%

0.354 + 0.044°

0.011 + 0.003%
0.019 + 0.006%
0.027 + 0.003%
0.017 + 0.007%
0.012 + 0.006%

0.014 + 0.003%
0.021 + 0.002%
0.025 + 0.002%
0.016 + 0.002?
0.014 + 0.001?

E - SRETARATHRATEEEZRAEBE(P > 0.05)

Notes; Within the same line and item, mean values with the same letter are not significantly different (P >0.05)

FEELE 20 ~ 36 TWE MY, X IRA K AR L
(O: N) FE& £ B 9 3 Se 7= 7 T 1%, 76 32 b
MR KME, H5e R F, AR LS H N

ISE TR, 7E 32 I B R ME. 7EILE
20.24 7136 i, W AIER F, ARLHAB KT
XHRA(F6) o

®6 FRZETERHRFNEFLL
Tab.6 Ratio of O and N ( atomicity O: N) of two groups at different salinities
FINie RRBRERF, B
salinity yellow shell color line F, control group

20 39.55 16. 64

24 30.26 21.90

28 25.11 26. 84

32 34.82 34.38

36 42.75 25.29

SEIME mean 34.50 25.01
3 Wi CRLRHFEGNAEFHEREE, 5 BRE XK
WS R— 3™, X 53R IR T Wk B
3.1 REMHREERMHSIENZN RERM— BREEN (P. mazatlanica ) FEEZ

MRRARR 30, IR S I 25 A B4 B
MERINEET. AEREEN, EERES A,
DB A= B K P TR, SR B B FE AR A
HREARE &S BT 20 S & R T A, 78
ARMFEARYETHRERE" . FWAEREK
W, EBCERETEEN, D RIRE e R R AR
REE BT EE, BA HRE A, X 15 ~30

#18~33 CHELFA HEAEBEMNLRME X
AU BB A KB I (P maxima ) ¥648 R
HERRTE 19 ~32 CTHRHBHE

Qo fH Sz Bt T 23 2R PR 1R 5 28 AL 5 B,
K QuE—BATF 1.0 ~2.5,FH K 2.02 7%,
MABIRLERE 75 15 ~30 T, IR BRAE I 4
RAMBEFTAERNHEER QB3 Hh1. 45H
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1.67, X 5LIRTHIBT ST —2. AR, 39 FH &
TRt RBIFERZR QufEH 710y 3.23 M14.20, %
F BRI, 8 5 FRBR A T3 TR B AR AL 8
MU, 7EIERE WS AF ( Ruditapes philippinanm )
FAGELIS W ( Chlamys farreri) 4 W2KBHFR P HE K
BARUEAR™

AAW(O:N) FREYEAEBA TS B
BRI B YA B L3R, O N FfE K, 3%
B SRR BE BB/ MR i E B SR, B4
B IR 7 A 26 48 i, Mayzalld™ | Tkeda™
Conover %" SE 5 H , WSR2 hE A F/ELEE,
O:N 250 7; iR B EH AR T fiLAE, O: N &
245 IR 584 B AR AT (BR) oK A& Yt g,
O: N BB RTLF K, ARG REMN, 715 ~30
CHREEEN, DR N BT AT RN RA
O:N{HZHIH 6.38 ~36.04 F18.75 ~29.53,F
¥(E 5509 19. 56 F1 20. 50, FEHI7E R E R ETE
BP9 T Bk 0 2 E SR AR B 1R A L RR , (ELFE
EE TR, & B REALARRE BB o
3.2 HENESEMHEENZNE

BERBEKFHTEENAERTFZ—,E
FI7ZE Sl 2R AR B R B B . 7E4E
J¥ 10 ~30 JEE P, M 0L ( Mytilus edulis ) RIFFL
UL ( Chlamys farreri) B 7 5,2 8 £h B 4 ok AV 7 L
AP Farmer 5™ IR M A A B R E W E N
Acartia tonsa BA BREIFEBRMAEER, L E
PRI R R R R MR Ry A R EAER
FEVE 9, Wl ( Scapharca subcrenata ) ™ 85 1%
( Sinonovacula constricta ) 2 1 F B &K R &
( Babylonia areolata) ™ f#E 8 I HER R B FELL
FRgmm b, ALERFEW A 20 ~36 EHE
P, T ERBRER I A 78 S8 20 R0 HE AR £k B 3 o T
bt LT 28 IR BB E , AR FEE R
REREEEIMT T, X—ZR5 ERAENR
KGR, TTRER IR B AR = L e
IR AR A I 2R T A A 1 SR, AT DA 18
K v KRB i S S ) Mg K T HE R AR D
3.3 NEFRFAREIMMERSERER

MEARAFREMENEK SERSFERE
%5, TRES" BT HERHKEG B 4.5,
HeABEAR F g HAERK, REW LM RAER
KT RS R B A B 2 7 ; Zheng %™
T Y578 8 1 Argopecens irradians) €5, 1 5

RERAHBMBERMERKEEHE R TEA
ZEHERE™ W T 34 5% 9% F (Ruditapes
philippinanm ) B Th i i RAGEHE AL R4 HE
MR BRAERKBERTNRA; 838
(2] Wy s 7 B 2 3% 0 ( Haliotis discus hannai) £1.
RAFXRGIEF AR RO RBEER, 4
RENARORXREEF AR RNFEEENH
REGHEREZEN . APRGRERY, ERER
R AN T B R U A RFEE R MR
REENBZR ., SHABENZR SBREAR,
FEhe AR A 2SR aREE SkE
TR PR B
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Comparison of oxygen consumption rate and NH, excretion rate

of the first-generation yellow shell color and control
groups at different temperatures and salinities

WANG Qing-heng, ZHANG Shan-fa, DU Xiao-dong, DENG Yue-wen, HUANG Rong-lian
(Fishery College, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract:In April of 2006, the first-generation selected group ( SG) was established by selecting eleven
breeders with yellow shell color in Liusha Bay stock of pearl oyster Pinciada martensii. A control group
(CG) was also obtained by randomly selecting fifty mature individuals in the same stock as breeders. In
October of 2007, the individuals with the uniform size were separately sampled from the SG and CG groups
and differences in physiological indices such as oxygen consumption rate and NH, excretion rate between the
two groups were evaluated at different temperature and salinity levels. The results obtained from this
experiment included (1) oxygen consumption rate (OCR) and NH, excretion rate (NR) were positively
correlative to the temperature. Under the test temperatures, the increasing OCR and NR values of the SG
covered the range 0f 0.117 -1.009 mg / (g - h) and 0.013 —0.028 mg / (g - h), while those of the CG
were 0.142 —0.827 mg / (g - h) and 0.016 —0.028 mg / (g - h). (2) No significant differences of
OCR and NR were found in the two groups at 15 C (P > 0.05). At 20, 25 and 30 C, however, the SG
displayed higher oxygen consumption rate and NH, excretion rate than the CG, with significant differences
observed in oxygen consumption rate at 30 C (P < 0.05). (3) Q,, respiration and Q,, excretion of the SG
were 4. 87 and 1. 91 respectively; while those of the CG were 3. 54 and 1. 46. The average O/N ratios of
the SG and CG were observed at 20. 50 and 19.56. (4) At test salinity of 20 —36, OCR and NR of the two
groups increased with the increasing salinity, and reached the peak value at salinity of 28, and then the
values decreased beyond 28. The OCR of the SG was in range of 0.435 to 0.678 mg / (g - h) while that
of the CG was 0.233 t00.671 mg / (g - h). The NR value of the SG covered the range of 0. 011 to 0. 027
mg / (g - h), and that of the CG 0.014 —0.025 mg / (g - h). (5) At salinity 24, 28, 32 and 36, the
SG had higher oxygen consumption rate than the CG, with significant differences observed at salinity 20, 24
and 36 (P < 0.05). The SG had higher NH, excretion rate than the CG at salinity 28 and 32, while the
SG had lower NH, excretion rate than the CG at salinity 20, 24 and 36. (6) At salinity 20 — 36, the
average O/N ratios of the SG and the CG were 34. 50 and 25. 01 respectively. The present results indicate
that there exist evident differences in physiological indices between the SG and CG after one generation
selection for yellow color, which will provide some useful information for further breeding in the groups.
Key words ; Pinctada martensii; yellow shell color line F, ; oxygen consumption rate( OCR) ; NH, excretion
rate(NR)



