ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
immomes 5328 £28 202F 1A (FAT)
B X

IR ERFRE B F S HBF SRR BOEALLG oeeoes T B, A, B, % (333)
PE KRG £ AL R YA GG R T e T &, xR, FEE, % (343)
IR SRR P B Fo AT ZAP B T AT A A EAG B A HAL -overeeeeeeeeees FHEZ, X B, X E, % (351)
BRI AN TR AR E R FEAE BAK, & % (361)
B RKGEFRERZ G AP FHENRILEL e Vil ’%{{%}g’%%ﬁg,% (371)
R IA P 2R XAKIU AT JR G Z) My B T L5 B T of) oo evvmernneemnrenneeieiins shot b Ak, JH %, % (380)
AR R A T KR DURR A om0 BB e RER, ¥ EA, /%%, % (386)
KPP G AR IRT AEA E IR TR e WHT,RAET B AR, F (394)
JUMR TR T SEAGFEARAR T wvevrrrrrr e ?K/%%,%T:ﬁi,ﬁﬁ?ﬁ?,% (402)
BBATEN THRIGARE B IRIRAGTG R, wrovrrrrrrerrrrerareeii E/J\}Q(’E ¥, (414)
KA E RBAIRIA A RA LT HAE oo Koo, EHA,ECE, % (421)
R T ALK EAERETAELFAGIRIE e 1B FH FEEa, TA®, % (431)
R AT AR B 5 e R A i BB R AR By oo Mg EEM, B B, F (438)
A2 G B I ACAHLIL G AF 22 R BB R I AE AT woveeeenee e a0 5L, E ALKV, F (448)
W R A BAN ST SR B A AME LR B eeeeeees e Bl EER RS, F (457)
i o e A A5 SO 9 S R ) B T S AR IR Ao R b e AR, R4, BN % (465)
A G At R LS By 0o S R AL F AT e RER T H,HAR, % (472)
53 A 3T I AR & At BAL B ATPase 7 G R woveeerrenernii HEH (483)
KB A AR IR AR B S RS MR e

.......................................................................................... S EME 5L, TR, E (489)
JUMN KB LRI Mn BT TL S BE  eveeeeeeennnnniinniiiir et e e e e P BRI KRR, £ (499)
EEEREA D EMRIFRAE TSR LI ER G Hrh e kR KAZE % (508)
RIS A RN LA LR ABEH Ao LIREG E MM Foey weveeeneeeneens WFF ,ZAL,BRER, % (517)
KB A AR bR S 2 R E ARSI B TAL e K R E AR % (528)
ML Z R A RGP RAR AR RG LIEHACERE e EBEA,FBT, T 1L,% (538)
GENESEF SRR EAE S X ZERIT UL 2 BRI R, RIEE KA, % (548)
R R A P KA LIS AT I IR AL B TR FL eeeeeeeeeeeennannnnnnnenneeeeaeaeaa e X%, B A (557)
oA i B R T R A AR R R B SR e K OB, FEE R, XLFE,F (567)
Wt I T Bl % B AR R R FURACIRIL 0 LI D e F OB, FRHRWY,FE (578)
H 5 AR T IR B 3 R 15 AP AL S FE - veeeernenreeeeeeeeen e BB P R4, (588)
TR A T H LS A By ST RBL A B v 5 eeeneeeneeeeeee e KR, X EAL, TR B, % (595)
TRBEE T 3T €l A4S A B ARSI b A S ARG v oo EFH MBI, T/, % (605)
S RT3 A ST YR IO T3 vt B IR A B - B R H KB ERAG TG0 vevvemmemnn e

.......................................................................................... 75 EE,FE%W%,&?%)XL,% (614)
PRTACHEAL P IR T By R ALAG Ry TR TG B R AE—— ATV A e BRI, BN, B S, (622)
Hh Tk BAe GIS W) B ZEA AT 2 ALAR G vvvvrrereeeersmmmmnnnnninninennen, Wfes B N A (632)
T AR G A A F Y BVOC HeAA E—— A G MH R A ] oeeeeernnnnenn ¥ONE @, E OB E (641)
R R
RRVKDF T ERBEFMED D BIETRFNE e TRERRE RKE FHE,F (650)
KoL) 4R R G AR B B FE T AL vvverreeeeeeeneennnnnninaiieieeaaa e 7k 52 8y XAk A Justin Liu, % (659)

HAFIEARSH . CN 11-2031/Q * 1981 * m # 16 * 330 * zh * P = ¥70.00 * 1510 * 37 *2012-01

ECEEECEEECEECEEEEEEEE

HEE R R WP E Y A 22 B RG22 R RSN A e A ) 4 22 R, A 2 R LR (R AR AT sh Y,
AEATG S IR 1500—3300m 1ME AT LUl ST =g LB bR, 4 R TR SRR, B S g [ TR S o B 2R AR 4k,
REME AR, &2 S FREZHNESORTE, T8, MR B R o8 2
S HNRE,, )& 220 R B ) CHOR Bergfnigdes . B E R —9E SR CITES MsR—9F,

HEREM: BEFEEIR EZEMFE  E-mail; cites. chenjw@ 163. com




5532 B 2 M H N 2 Eie Vol.32,No.2
2012 41 A ACTA ECOLOGICA SINICA Jan. 2012

DOI: 10. 5846/stxb201012141783

SER O ER R, RIREL PO ORI X ) [k R UL R A B 0 ) 38 N R AR 252741 ,2012,32(2) :0386-0393.
LiZ M, Shen Y C, Yu N T, Lin Z M. Effect of suspended sediment on the feeding physiology of Pinctada martensii in laboratory. Acta Ecologica Sinica,
2012,32(2) :0386-0393.

TRBEZERAYNE RKGIER
A 38 2 0 BY 2= A AR U

RER, WER RdE MR

(1. J7ARIFRR KT 2 BE 2. FEIEK ™ GO s s IR A8 A Ll s AT R S0 3, L 524025)

TEE SRS ARSI R RIS T R Rk B TR A PR ORI % T G R BE DS B 3R R E R IR 2, S5 R 3%
B (1) 7K A SR URE %08 B R BR BE DLV U8 38 152 e A . % (P<0.01) o BB PR UKL H IR B2 (12. 6 mg/L) i ik B2
(500 mg/L) B, T FREREE DAY IR 2R 2 B [EARL LA . 5 R TE IR R 50 me/L B AU RVEIE SR (1. 12 L MA™ -h')
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Effect of suspended sediment on the feeding physiology of Pinctada martensii

in laboratory
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Abstract: Pinctada martensii, one of the important species for marine pearl culture, has brought about high economic and
social benefits for the coastal communities. In this study, the effect of suspended sediment particles on the feeding
physiology ( clearance rate CR, ingestion rate /IR and absorption efficiency AE) was investigated by adopting the measures
of experimental ecology in laboratory to provide both insight into tolerance of P. martensii to environmental changes and
guidelines for healthy culturing of P. martensii. The results were as followed: (1) The total suspended particle had

significant effect on clearance rate of P. martensii (P<0.01) , with peak value of clearance rate of P. martensii occured as

BEE&WH . ARERERI5 H (2011B031100012, 2007 A032600004 )
rfE B #9:2010-12-14; &iT B #5:2011-06-07
# MIRVEH Corresponding author. E-mail; Shenyuchun@ 163. com

http ://www. ecologica. cn



2 4 SRR AF DURL SRR ORI 0 ) PR PR B DU AR S Y 28 AL 387

the total suspended particle varying from 12.6 to 500 mg/L. Compared with the maximum value of 1.12 L+ind™*h™" at a
concentration of 50 mg/L, the clearance rate of P. martensii reached the minimum value of 0. 17 L-ind™-h™ at a
concentration of 500 mg/L, decreased by 85% . The relationship of the clearance rate and the total suspended particle could
be expressed by a function as; CR =-0.701+1. 627 xTPM-0. 463 xTPM’ +0. 036 xTPM’ ( R* =0.928). (2) The total
suspended particle had significant effect on ingestion rate of P. martensii (P<0.01), the ingestion rate of P. martensii
increased with increasing suspended particle concentration from 12. 6 to 50 mg/L and decreased with suspended particle
concentration above 50 mg/L, with the maximum value of 38. 28 mg/h at a concentration of 50 mg/L. However, the
ingestion rate of P. martensii reached the minimum value of 16.22 mg/h at a concentration of 500 mg/L, which reduced to
58% compared with a concentration of 50 mg/L. This showed that the ingestion rate of P. martensii was less affected in
contrast to the clearance rate, implying P. martensii was able to reduce clearance rate for maintaining relatively stable
ingestion rate with increasing suspended particle concentration to maintain normal energy balance and to adapt to change of
environment. The relationship between the ingestion rate and the total suspended particle could be described by a function
as: IR =-46.631+70. 957 xTPM - 18. 385 x TPM” + 1. 367 x TPM* (R* =0. 907 ). (3) The absorption efficiency of P.
martensii decreased from 48.57% to 8.56% with increasing suspended particle concentration from 12.6 to 50 mg/L. This
suggested that the organic content decrease with increasing suspended particle concentration, causing reduction of the
absorption efficiency of P. martensii. The relationship of the absorption efficiency and the total suspended particle could be

described by a function as: AE =52.189+0. 132xTPM-3. 111xTPM*+0. 316 xXTPM*( R*=0.976).
Key Words: Pinctada martensii, suspended sediment particle, clearance rate, ingestion rate, absorption efficiency
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P DU E AR R A UR A AL R DR R IR IR ) R ViR B 1 FI 25 189 i ) 23 0 £k D2 2
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L RER B DL ( Pinctada martensii ( Dunker ) ) J& 3 [E #F 17 ¥ 7K 2 2k 55 5 09 5 2R 28, SRR T o 68 4K
( Lamellibranchia) , 32 WV 24X ( Ptermorphia) ,32 2k Il H ( Pterioida) , 222k DU B} ( Pteriidae) , F 4070 TR E ),
Er G AERE EPTEEE, JLAR th TR TR AL BREEAL A PR AR R BB ER TR M B
W, B 51 BURT B A5 BT HUAL 1 B A A, T B TR 9 A 45 T R BRAE: DU e 1) AR P A% 2
FHEP A 2 R Rh R A e ) A E R BGR ALy 1T 5 LA, B SRR IR XA B T G R VRS e 5 30k 3R 0
T DX R B A 2 A A K IO RR P A o O 40 110 ik 8 52 8 W T v A A DR 9 0 B s Ak o R ) o 1) 77 10
TE DU SRTH TR 5 5 | 22 B2 A A Huji (B PR BBLO R BB 7e ) 1928, B 38 0z DL B T A [ F2
MFET- IR AR TR P PR ORI Xof DL 2 B A B S e — R WIS A A IR L [ 402 o T
AN]SR o MR Y 12 FR A ( Cerastoderma edulis) ') T U1 ( Mulinia edulis)'™ 7385 ( Mya arenaria) " .
KALWG ( Crassostrea gigas) ™ VL. Bk (Atrina zelandica) ' WHEEAT R A B AL BRAGSE 0, [ 922 E 4R T 0
FHETRUR W) X M5 FL S UL ( Chlamys ferreri) (580 DL ( Mytilus edulis ) FIHEEE U5 A1 ( Ruditapes philippinarum ) $5%
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R %) 1 QRS DL E B AR BRI , X IR 2 R B2 DU R RS RE ) A5 o B, AE5EiE i
B TUARBUR ) P 2, DL S IREREE DU R 50 U P T OR e 2 DUV IR 18 B R A
FRINFZR I R 72 DX P AR A BT 32 07, SR i8I DT 2 fidt R S e 4 AL TR AR i
1 MRFFHE=*E
1.1 VIR Bk )

SRAEMEVT I VOVE I FRBRAE DUAE U FR 0 X B R 2RI (<2 em) , FEIRARSR S 5 1k IR AE 60 °C R 4t
T2fEE R TERE  OTEE 200 B i85, 24 B BRI RAR /N T 76 um
1.2 SEEHN

S T 55 FCERAE DL T 2010 4F 3—4 A R A BT VO I8 0 i 2 Bk DL FR A8 X, PRk Jot 4 14, Bl 2 B
RN EY 0] RIGFHERIGE KA T ICEHES Y S B8 55 7d, SC0 DR AR 8 W& 1, B3
6] [ SR /K R h 28.6—29. 1, 7K IR 25.4—26.6 °C ,pH {i 8. 12—8.35,D0>5 mg/L,NH;-N <0.05 mg/L,24
h 723, BRI/ NEREE ( Chlorella sp. ) FINV U5 IE J % ( Platymonas subcordiformis ( Wille) Hazen) , H 47K 2 ¥K |
BRI 172, SCHHT 24 h 455 1 BREDRE PR R i) MR E T 900, SEIR AR DA SR K ARIE Y 1 h

®1 DRESNHENZNE

Table 1 Biological measurement of Pinctada martensii

Ui 5eK/mm FE R/ mm THAFE/ g TFed/g Nl B/ %

Species Shell length Shell height Dry tissue weight Dry shell weight Rich fitting

L REREED Pinctada martensii 57.13+3.368 62.24+4.251 1.57+0.027 11.62=0.648 13.51
1.3 ik

1.3.1 St

SR E R ARG vk SER ], A SRR BT OR  REE A) K ARER 100 L, K B4
T AR IR 50, SRR B A P R i 75 43 1) °A 50,100,200 ,300 400 500 mg/L 6 A~SZHZH A 1 MIGHk
FEWEKAL(12.6 mg/L WOUEREK ) , BRI E 3 NEE A, A KIEHUE D REREE DL 10 4, SCERA R BE 41k
BT R 0 B KR HORTCE DU2S DITH BRUTRE 2, R T B e B B 0 AR X S B0 4 SR A s o, 236 7
9:00 F121:00 &FE4T 1 U, WP AN I [H) s - X908, SE9RRREE 6 h S, DAAS 1> S5 50 2H Rt B 40 73 1) BRUK B
500 mL, FH 20T S 56 /KAl Hh A8 72 UKL 119 78 Ak 155 0, [] B DA A3 A 512 56 2 WSC A DU 23S R itk 1 288 5 1 38,
GF/C B RS LT AE g ARHUE , U8 T /5 -20 C T AEAT LAA B . AR R RO & 55 (R BR ) DL 52K 58 i FISE 0
FHARR TR AR 5 7843 FF 46 80 CHET 2 HE , FRT7e i Al T4 21U i,
1.3.2  EJRPRI YR R

B TR IIURL R B 3 AR B K PP B TR UR ) AN UR AT L SRAE DN E FERR ) TPM Al POM il 52
B AR . 2 288K VeI AE AR TR JABE (450 °C) 6 h JGARE (W) FFhRic i B B8 £F 2 8 4K ( GF/
C Whatman, L4 1.2 pm) fHJE 500 mL B7KHE, FriEPH 0.5 mol/L MY H 2% (£410 mL) EPEHER 535 7E 110
C M ZEE FRE (W, ) ; #HE 450 CHfEP T RI5E 6 h JGFRE (W,5) o FRiEH] SARTORIUS-BS110S HL
TRV (CKE#E] 0.1 mg) . #ZLLF 250 1HE POM A1 TPM 1A .

POM =W,,,~W,; TPM = W,,,-W,

FEME B ZE 0 TPM A1 POM 5 J5 2] |
1.3.3 JHIER IR ERARCHCR TR

(1) 73 ( Clearance rate CR) ,F#% Coughlan'* AY/AZ

CR = Vx(InC,-InC,)/(NxT)

K, Cy (C o3 ST MR T 5[] I 7K A SBORE VR B2 (mg/L) 5 V R SE i K AR (L) 5 T Ry SE g 47 45

BFE](h) sV RS20 DU A%,
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(2) % (Ingestion Rate,IR) ,#% MacDonald ™' fA R, .
IR=CRxC,~PPF
A, PPF SR B[] Y HE S A RS i
(3) UL (Absorption Efficiency ,AE) ,— 3% Conover ™ FYA R, ;
AE=(F-E)/[ (1-E)xF]x100%

o, F O skAR R R A ML 0 & B (POM/TPM) | E S 268 oA WL B9 &4 (POM/TPM) , % JE 31| 11 2%

TEUE B R A Y B A R3S AR SCR AR BT A 2
AE= (OIR—OER)/OIR

A, OIR g DUZAE PR IS [B] N R B A ALY 2, OER b UL 2 7E 7 ) [R] Py HE 2508 A ALY &
1.4 HdEabs

R T IR S A A 28 0 B FCBR B DL AR SR BR A SE e F SRR R e O 1 g RiE T B EE HETT 1L
B, AU T AR,

S.=(1/W,)"xS,

K, SONARESI Y (1 o) A PREGAR ; S, A LI AL T AE B bR (T U8R BEER) I SSIE ; W, ok S5 DL
BRI ;b M HRAEEBUE 0,627

BARGLITR ] SPSS13. 0 #EAT HLINZ J7 22 (ANOVA) 2304,/ IR il EXCEL2003
2 4 14 ¢
2.1 UUBFE TR X B R R UL U8R 1 52 M 12

WE 1 BRI UR ) FR AR BE (12,6 mg/L) Mo
FAEGE (500 mg/L) B, T [REREE DL RO e R gty = °°

Lyl

Tl Fob, RV BRI 50 me/L i 0 € 0

PR R (112 Lo AMA™ -h7) B BRI oy

L e e e = A T
VI B 1 500 me/L B B8R % i /IME (0,17 L. 4> BB TPM/(mg/L)

) TRIRSRRIR 85% o JTESMTRA, Kk 1 RS D R AR R
S TR ) X T BRA: DL 8 458 Wi 1 1 2 (P < Fig.1 Effects of different suspended sediment concentration on
0.01), HICEREEVIAEIER (CR) 5 R BIFHR YW  the clearance rate of Pinctada martensii
BE(TPM) Z [ LR TE R BEE RN .

CR =-0.701+1.627xTPM-0. 463xTPM>+0. 036 xTPM*  ( R*=0.928)
2.2 UURUFETHEUR P B FCBRBE DU 3R 152 )

WNIE 2 7R TE SR IR ORI R BE S 12. 6—50 mg/ L, B [GBR ) DL 45 £ 38 2 2 5L V7 UR: Wy vk s 1) T
= MG, 7€ 50 me/L Bk KAE (38. 28 mg/h) , Y EETEIUR YR B 50 me/L B BB R M T B, 78
R IURLYI TR E R 500 mg/ L I [ R fe/IMEL(16. 22 mg/h) | SRR RIENR Y 58% , J7 220k W], KR b
BIFIUR R T FCER B DR E R A B (P<0.01) , D REREE DL SR E R (IR) 5 AR 17 Uk ) Wk
(TPM) Z [A] 1 PRELOC R A

IR =-46.631+70.957xTPM-18.385xTPM>+1.367xTPM®  (R*=0.907)
2.3 UURFETE PRI I FCER A DL IR 1 52 )

HI ] 3 AT, SR TR R B AR FE (12. 6 mg/L) & VR FE (500 mg/L) B, By [REREE DL A i 1ie 46 5 35 7
TR, Hb e BRI IRY) 12.6 mg/L i, D FRERRE DL AW ISR i K (48, 57% ) |, 1 BT WUk 4 500
mg/ L B, B FCERBE DL A MR /N (8. 56% ) o T 2550 BT 2R BA , ZK AR v G 8 PR SR A % B FCBR B DL i R 5
M S22 (P<0.01) o H [REREE DL ISR (AE) 5 82807 OB v FE (TPM) 22 [H] Y ZR 1 pREC R R
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AE =52.189+0. 132xTPM-3. 111 xTPM*+0. 316 xTPM* (R*=0.976)

45 60
X
= 35 g
o
23 w2 T
e 25 = |
& I
& £ 20 =3
2 2 20t
2 15 =
210 Zof
5 0 1 1 1 1 1L 1
0 . . . ‘ ‘ . 0 100 200 300 400 500 600
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B3 SRFHRYR D KPR IR & A 2208

Fig.3 Effects of different suspended sediment concentration on

B2 BEEFFEAYMDRFSIVEIRNEN

Fig.2 Effects of different suspended sediment concentration on . . . .
the absorption efficiency of Pinctada martensii

the ingestion rate of Pinctada martensii

3 itig

Hh VIR R B 2R 22 A, WV K & & A TR TR Y TRV TS TV N 2 1 P R v < R R
() R EEFRAE X, RRAE KA N R I 2 k1, BRI IR 5 FBUKRIY B S e B 1 B ok
IR I 22 (8 Y8 VD R 2 4 D8 1 M DU 287 R B 1T R IR, G B 22 151 2 | B A o A AR R R in XoF 5 0 1 B SRk
S ARSI AR R A I IR BREE DA S IR X A R 2R, #2545 B VR WOk 4, B AR LT
YAt — B8 43 T B T4 A8 R 61 2% 11 5 B0 PR VR R ) Hh R 4 S A 25 5 (Ul i TR A%
BV BRI N = AL ST & P AT, BEAh, 268 9.00 F121.00 4 HE4T 1 RSEES, BRIRFFEE 6 h, SCE0 5
B B 1) 5 S 20, AR NV R A S [ A S 06 25 IR 9T R W, KR P R il w8 vk A B 07
R ) T FCERAE DU A3 R B SRR R A T — s B RN, X5 Ellis ARG AR B S 4k
—3,

TSR KWL T VIS UE /K RE ST, SR VAT AT A A0 T A 1 R RN R B 1 ) F AL, L A7 3K
PR RO TR IR O SCER A R R I, FE ST R B B R vk BV P (12, 6—500 mg/LL) , H
FQBRAE DU A48 08 56 BB V7 FURE 0 v B8 P 388 I i v, 24 B P R0V R 50 mg/ L I, 12 DL T 8 R Ak B K MH
SRIG , Bl R TR ORI B AR S N i VB IR I LG TR, BT, ENAMF 24 B R e — e &7
SO S BT P D DL SIS A 07 U 30 5 A5 A A vk B 5 TR O T e e — R B T DR R B R T R )
VHE RN TR, Bil4n  Ellis™) Barille'™' Igesias'"' AYBFFE 2 W, S A% M 1 SR (0RL FEB 77 UKL ) I
DU IR TE 60—100 mg/L 785 [l N -5 S8 17 BURL ) vk FE B IE L s 2R B R 1L 100 mg/L B, 375 U8 58 Bl vk
FR 38T T AR AR 5 AR SR 25 2 5 R I R TR A ) R AR e R e v T R FFL R DL SRR A AT SR IR DL 3 Fif
TE M DS A T e R (AR Ak, P MFL A DURTHE A S A A7 AE 50 mg/ L B 8 308 B B KA, 111 00
DI7E 100 mg/L IHEIER AT, ABFFEH, D PRk R D14 7 18 AR A [ vk 3 2 7 ORL ) T 2 TR 0 1
AR S IR IS AR ZE AR, 1A 7] D1 S BRUAS d5e KV D8 23R Bsf 118 B VR 00 40 vk J3E s A R[], 108 BH AN T) D
R IF R (T 32 BE A 25 5, X T RE S AR DUR AR TR A BE DL R D2 A B A AR R G, S RF
REYIHERE 50 mg/L HLAL, 24 B V7 UKLy Mk B HE 1 200 me/ L, T [ EREE UL 5 8RR IR 61. 6% , 76 B 7 Wik ) vk
JE R 500 mg/L B, V& UE SRR R 85% , X DK R e S VR B B VE ORI I K IR R, DLz B SR B pan , /R
BRI B ML 2 BIBR 5 R A AR, KR EREE I s 25 (R0 DL 2 F B A B AR R e T DL 2
Xof A TR U ) o R RV VAR B R D A KR R R TR R e R i v N A BRI T S A
S 2 B 7 R DL SR B BT AR DB D R A B T DL 2 A

PRI S i 1 P DL A DR B0 () — T BS54, & B2 21 DU S T Ab R85 1) 2 ANl A R 1 1 5
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M), T WRE /K R EE SR E T TR R A ) B AT i S ARSI 2 R I K AR v R R R R 4 X
I R EREE DR R A B3 7R BT IR U N 12.6—50 mg/LL, Th FGERBE: D A $5 60 R Bl 2 B 17 Tk
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i 50 me/L B, BB R T R, 76 S B TR ORI B R 500 me/ L B, B A /M, 3% 535 U8 %R 1Y 28 b #a 3
—3, 5IURBEE AR IS A A UE B M DU e R U], B QB B DAY e KA £ 238 S5 AL DUARLBL, 7T Y Sk /N 5
TG DY) SR RES AN R] DU 2 A A T BRI AT O, T FQ RS DURIAFL bR DU A 308 76 375 W 38 4 A9t IX 4 T 48 i D
BB A= 0 7 o B K A T PSR PR B 1038 17 RE 0 35 ), 5 B IR I B 50 me/ L oA, 2 B IF
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