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K BRI 2 B9 BRVIKE; HE
FE S AS: S968 YHERFRAERD: A

¥k BF Il (Pinctada margaritifera) 3 Fi 2 4 D1 |
73z 43 A T BB RT3 A BAGHT FIIE JAAHS X
AR S AU %5 ok % 1 — L AE A 3] H AR R R,
T A A v kSR R e P Y
BREE UL ARSI &, AL G Oy i e i B
Az DL DL R A D 2R A 2 R AR P A DU A T 3%
H, 55 Emiig 11 ecm AAE, X HHEITIE
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Hi) 5%25 45010 Alagarswami 25U 244 4k
YL AR R S R R U R R 1 &y U B T
R, BOREAEMIENCAH G ) 1UFE 28 dph(days post
hatching, WFfbJ5 Rk s H IS A, 2hl
B AL KW G4 Y 6.3%; Southgate 25 K]
I R Ay AR B U, FH R 0 K ke
HHM, 2hid 7 dph BIEHR K 61.2%. 14 dph Ky
38.5%. 23 dph & 11.3%L) &% 28 dph i 7.2%.

PRk DA Hh [ g 1 438 DX IR A A, (H A
SRGEVRA LA B, H A 32 ZAR R 48 17 A A I
PEATE IR, R EREE DB B B BRI, 1K
2k 95%LL = H & Bk £ Ul (Pinctada fucata),
BHBHRE 'K, = BERR/ N, B2
M, ABES BRI (P. maxima) Bk £ D1 K A58 D1
(Pteria penguin) & KA B DT 85 & iR K
IR KR R BRI S, EE bR A
SEr )] o — H LOREREE UL A G E R XCHE DL SR
B L TR 1 P T % IR R A, T2 4 R
FEDUFRBE = R S . 283 8 22 WA 7 A Bk B
DUSE DL, %o LR AT i = fefi DG 11 SR HE B A2 K5 0T 3R A%
Kagh i, SRS HoAl WSS DA R ik it 17
BE, MEREEE S ERGE REAAFE, 4R
K ERIIE TR R S . 2RI 45 R R,
M D-JE4 H1 %] 60 dph FFMIERET (FEH 3 mm A2
FOVBIERA T 01% ABEFE F7E SR LE DL 4))
HOBEAAL . ghdizgh . HARVIRE IR a1 84
AR R, DU 4l UOE & 10t B PR IR SR
[ A AL i 58 a8

1 HRETE

1.1 SRIEHR

PRAE DL 26 D172 K (97.7448.33) mm (n=30) , fifi
Bi AR A =T KARIEEIX (18°13'N, 109°33'E),
PR 4587 4 9 (Isochrysis galbana)-55 /N ek (Chlorella
vulgaris) ¥y A RETZH PR A, S50 M 57 T i R
=,
12 ERHEREHHESF

BREFHE 4 9 5/ EREETE TR EAE 90 cm . JiE
TR AR 80 cm. fE 74 cm Y3 ESET LT AEAR P AR N
F/2 B3R, T [ 2R0O6 IO N OG BRGR JEE 0~5000

) AT — R PR3 SR, B A e A5 MR A 7 Ak 1 bR
A K3 HLA KT 1004y /mL.

PRk DL DUV b 3R 10 B2 0 il ok T34, T
WALBAT 3 h, 155 D5k IF 50 I Pk e B AR 6 119
A4 B 78 3 K U b v i K ORI IE AT B SR HE DR $2
Ko ZAEING 24 h K E X D-JE4 R, 400 H
i 28 AT 4y AT o ETE VR, REHE R 1 mx
1 mx1 m ByKIEHLL 5 A~/mL B9 % ERE IR . 4l
R B W] K 8:00 1 18:00 5 ML BR 45 ¥ 4 15 (BR 45
i 4 B AN RE T LT DL/NER R, SRR 1x
10°~5x10° A~/mL, KK 30%~50%, 2hdHE
W IE] 7K 7 (28.73£1.05)°C . R 28.45+1.20. pH
8.05+0.03
1.3 MEHHIEz., BESAARATERHEERE

41 8143 B 103 4~/mL Fi 10° A4 /mL fi4 2R i
B PR 1 h, AL A 0.1 mL(2 cmx
2 cmx250 um)IFHFAEYIIHEHE a8 B R, H
phenix-ph 50 WiMBEYIHE 40 555 T L) LT £
B SR, L RKEFM 1 dph, 5 dph.
9 dph. 13 dph. 17 dph. 21 dph Al 25 dph, 7EWNE
93.00 cm. 54 2.00 cm R LA 4 R
JERT 10/mL B4l RS 2 mL, 7EARAEEE T
HEE 800 JT IR E AR K L) 24 Wi/s 1 it ok FA1 450
Wi, F After Effects CSS EIJEAUATAL BRAK (4% iz
WG HGEEE 10 s B GE LI RAF 2R A,
JH Toup View 3.7 B3 Afr i AH iz 2l Bk th
KB, MMt Rz g%, 7€ Toup View
3.7 BEMGAHrEAE T F = S R R a2 42,
T — B & 20 %) B s Bl R S 8T AR

NREEAS [ B 3 &0y o e RS TR, R
I E R 2 A /mL B 500 mL EARFL
550 mL({ 30.00 cm., N4& 5.00 cm)«“U” IR,
BB TRE 2 h, AW ENEET
Wit 490 mL, #FIK 4 NHEE . FEZWAURIZ RS
A 2 A 8 AN 5 %) NaClO, 1 TR 4
UUvE, RIGHELREERE | mL FRHFAEYTEUE,
FE R T BRI 4 B (n=30) 52 KRV,
EH A ny o RZGEAE ny, 4 EREEARES
T HIUTRER WIS IR
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H Photoshop CS5 X} K141 74b#E; H CAD
2016 2414 dGz R R B E; SRR DL
PIEAPRE2E (X + SD)K R, $dli R H] SPSS 21 48
THRAEEFT 7 2293 7 (One-Way ANOVA), LSD &
22 LA A5 A TR E(E 1Y 22 5 0 3 M (P<0.05);
Origin 9.1 #ATAHIC S BT M AE K

2 HBRE5HH

21 HHAESTURISHRE

AN H S EREE LG RO SRk niE 1 s, e
KR/MNZ 1 s, 4187E 1~8 dph iy D-JE4)H
W1, G mF . BHHEDIE; 9 dph #EAFEIR
gl HUt, S TEE A | SeTE R B ; 29 dph
eSS, o4 U AR A S B UAR L. 4
MU AR T K R RIRIEIRES, BB T
F) 4 H I H 2 SRS An & 2a, i s =
EINE 2b, 2h HUE % i3 shid e sk IF, FFoeil T
SEIE T, A e AN R A Y H ST T i e

W= x100%

A 1

Uiy, ST TT 3% A1 JE) 04 £F T8 AS W43 8l DA 66 T 45 7
A5 Fo #5171 F 43 RKF-J5 w71 F1 R
B ] F2, F1 A T#ELI4 8T J iz 3,
F2 Tyl A 5 5 J) (0 %)) d g7 s 7E 8 B )
s g, RRIEN A K5 s S an
2¢, Z G —E AR M B ET £ 5 w188 2 3 .
FEEHHM, YFR2KTFHERASEGHIFINE
JI8E, & BAEIK-J7 1) 38 3l 9 [R) B 3R 7 ) 32 3,
LC RS &) SO RS T 855 b RIS F2 /N A B
71 G 5 II0E 14l Ol £ 8 S . o
Sz g BT E KRR R, L anE 2d, i
TR/ 2 A E 2e, A4 i 4% F m s b, T
FrEmMES T F RHTRRGIE A BE T, 4
W TELT BARBT S8 H B AT EF e, 24 4h e
KA I 4l kR BF UL, 4 R E WA 27
dph[7%K:(273.69£17.91) um, n=10141& 2f,
B3 4y BT AR AT R G 7, 4R
REBVE TR TP R E TKIE, g iiEgfEs 2
gaskse i, 1IEHE I FF7E N b, 7%
SRR FEAMIR G, S8 R AR sh BRI T,

4 WK Viz s MR AR 246.88~

ANTR) B AL DL 4H 5

a. 1l Hif#;b.5 Hi%;c. 9 Hi%; d. 13 Hik; e 17 HiER; £.21 Hi®; g 25 Hi%; h. 29 HilR.
Fig. 1 Larvae of Pinctada margaritifera at different days post hatching
a. 1 dph; b. 5 dph; c. 9 dph; d. 13 dph; e. 17 dph; f. 21 dph; g. 25 dph; h. 29 dph.

*1 TREIB#HHKSNGHFTK

Tab. 1 Theshell length of Pinctada margaritifera larvae at different days post hatching

n=30; X+SD

H#%/d day age

T H item
1 5 9

13 17 21 25

51 /um shell length 84.37+2.91 93.80+4.50 98.224+5.98

122.13£15.20  149.77£19.44 190.54+24.02 232.08+28.61
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B2 BRBEDI4hds FR S
a. HIHK P E FRRAMIEL b, gl UK HhIzE S MTED R B . 4 HIE S T; d. 4 HOKTEZ SRR AL IE
e. #AUKIEZE SME R ZRE; £ IR B 2. fro: Fid; bac: J5 i, cil: £FF; vel: [H#;
umb: FEI0; lar: 4 sta: JF4R; mot: 32 sh#Lil; foo: F5/E.
Fig. 2 The motion of Pinctada margaritifera larvae
a. The top view of motion of larvae in the water; b. The side view of motion of larvae in the water; c. The motion
trajectory of larvae in the water; d. The top view of motion of larvae on the surface of the water; e. The side
view of motion of larvae on the surface of the water; f. Larvae foot emerged. fro: front; bac: back;
cil: cilia; vel: velum; umb: umbo; lar: larvae; sta: start; mot: motion trajectory; foo: foot.

3641.94 um/s, Qi 3 FraR, AR SCE AT A EE,
YAz shECR v(um/s) 558K 1(um)Z [BIAFE7E ) &
ZUTF: v=-0.0841 17 + 37.2690 | —2149.1031, le
(74.64, 287.48) pm, R*=0.9707, f Al W, % h7E
—EFRKIEEIN, FE SR ER, 25
iy M — s K E, 1B SR %) U A
KAMREAR . DU AR 0] 140 441 542 s,
ARG 381.21~3000.41 pm, 4 H1i5 3
R GG AR M B2 (P<0.05, £ 2).
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Fig. 3 Relationship between the swimming speed and the
shell length of Pinctada margaritifera larvae

®k2 TREIBRHKEGNGHABHERRS
REFEERT
Tab. 2 Analysisof correlation between the swimming
speed and the surround radius of Pinctada margaritifera
larvae at different days post hatching

Hite/day 5 9 13 17 21 25
age

*Hjé/%%ﬁ[ *k *k * * * *

correlation 0.87°° 0.79™ 0.68° 0.87** 0.65° 0.66" 0.69

coefficient

T RRH M B (P<0.01); *F7R A C i 3 (P<0.05).
Note: ** the correlation is extremely significant (P<0.01); * the
correlation is significant (P<0.05).

22 #hHIE

RS T EE R 4 BT AR 5 40 A T KK,
T4 7R 5 SE BRI K R T, 4l HUOBLSE R R
PR gl BRI, Y A R e AT B AR S
gy i SCEHT L IHETE R 4 HT B K A R e
WXL b, DT I 30 K R s 5t 5 s gl o A
[ H g4 AR U IS b 2 h, IR
4, W ULRER R A, DR EE IN. XF IR
WA SRR L ST K T LA, SRR 3,
1€ 1 dph.5 dph 1 9 dph H}, JFii#E4) HL S5 UTREL) H
HIFE K 22 3 A 1 2 (P>0.05); 13 dph. 17 dph. 21 dph
F1 25 dph B, JEH4N A 52K B3 (P<0.05) KT
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VK& /% sedimentation rate
o
(=)

1 5 9 13 17 21 25
4 H #%/d larvae age

I N GINER <37 SEYNEA LRI S =
AR B FTR AN ] H ] 22 53 Wik 35 (P<0.05).
Fig.4 The sedimentation rates of different days
post Pinctada margaritifera larvae hatching
Different letters denote significant difference
between different larvae ages(P<0.05).

23 HHREBERILE
Vi 40 AFBE T W4y HOXH HA 3 A 48 2 i
FEUNIE 5a, 4 dOE A T i EAA B A WD)

—HBo Bk O A B AR A D19, s 1
WEFE MRS A S . B N R R
S {3 AR T P DR A B A i AN Y 24 A
AL, T P02 A 1Y) 50 i 7R o B 14 sl Fn S
F OB 5 FHEA B, FEMOITTTHE S R A1,
AT 58 0T B 8 A B . T AR R R A
5b 1 5¢ Zr B4 B AE 10° AS/mL F1 10° 4~/mL 1Y
NEREETEEE 1 h R, 7E 10° Ay /mL /e
TR, PR O BES R, 7 107 /mL
(R /INER B8 PR AT, BN S (S B AE 4l PR Y A
HETE R o TE SR LM EE T, &y O P o
iz, BNMEENESME A SR E w
KIEETHAN B EN B P E R, M
LT THE S ARG, DA XoF B i 38 o RE 58 2 AL R

3 it
Q)i 1 T A R E e PSSR, ok

B L4y 5 A X2 D4l i — K, 12303 i
FHRBSMNAS TR, tmifaEs | ghdussh,

*3 ARBERKFNRZFHRSRBHHBRTKAN

Tab.3 Theshell length of suspension and bottom Pinctada margaritifera larvae at different days post hatching

n=30; X=+SD;um

H #4/day age
41 H larvae Ay a8
1 5 9 13 17 21 25
%??gb—qi a a a a
83.76+3.26 94.27+5.25 98.10+5.76  114.90+12.51* 135.90+20.06* 191.77+£33.27* 187.26+44.83
suspended larvae
JFH4) e 83.26+2.40 94.03+4.80 99.81+4.93 130.73+14.53°  151.87+19.46° 200.83+22.41° 247.94+26.32°

button larvae

T FFEAR RN G - BER R B 4 R 5 AR 4 IR 7E K 22 57 .35 (P<0.05).

Note: Different letters in the same column mean significant difference between suspended larvae and button larvae (P<0.05).

K5 BRbED gk B arad

a. G EEERAS b, 4hfE 10° 4 /mL SRR 1 hy o &hilAE 10° 4/mL S P 1 h. flo: KT TR
cil: £FB; vel: M#L; sto: H;int: §7; alg: PAMIEE; anu: AL,
Fig. 5 The process of ingesting of Pinctada margaritifera larvae
a. The ingestion behavior of larvae; b. The larvae ingested microalgae at 10°/mL for 1 h; ¢. The larvae ingested microalgae at
10°/mL for 1 h. flo: flow indicator; cil: cilia; vel: velum; sto: stomach; int: intestines; alg: algal cell; anu: anus.
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LSRR E, B4l HUE B i T 55 7 TR
T, T LA e A 4l P S v ELARE R L, A
S AT AR A S | — 8 Tl A B E
fligh mAEE, —Haa g4 B TR iz s,
41 T K KTy 1) 46— AR 1R TR 1 7 1)
YRR Jii2 3, s0F FARKIR R I 28 B S 7
5, AR4E Blake 2E1' %} 4t W5 (Crassostrea an-
gulata) 4l HULT B4 sh M A i WS & B, T 4% 41
2 B E 5 80 d(Vorticella) 24 L, £F 6 R Wi
Fie s —J5 48 ), AR 3l A2 3 i R
FEA—E 7 I i 01, DT RE 8 ) HT I B
%G5, 4 s g R E A WA K, B R
W TR, SRIGEHW R, X5 Qiu SRR
Wi %)) diz B R AR A A R . I RAEERER
AR, U AN G BAR LT e E, (el
T ELAE G IR, G IN T 4l iz g %, 4))
HAEREEE -ENBE, B E- 0,
R ERWHRIk, B EERNFLE, 4
i PR IER A AR S R TR R RATIR A, A
Wb 7 T 25 50 42 AR Ak TS 2% 1T &)y A2 Bl R A R
K. BEE L HER, 2y duf R TR 1 DT
i, H 13 dph J5UTRES) 5T K 3% (P<0.05) KT
B4 d, AR [ B BEER B D140 gy DL HiAth
PIRHES Bk D110y i ) 58 HEAT 9 Pl B 8K A B,
D-JE 4 dL ()7 s e A 2 AL RL, BB S Al K,
28 5 WU TG 58 T W R 5 1 43 356, ¥R e84 1 %)
HUAREE 4 HOGE [ R S P (4 R AR A T
R, R4 i R DR B R B RS, AR
R, AR EHKRITNGEE s s, 18E BT
RV /K B TR IR R, ShfFEAERE
B B S LB A T, (AR B
gl U RIS XELL B TE, AT K AR R AT IR
Jiiz gh, B2 4 iU 55 iRk 7 I s, 4
AR 2R 7 R IRT T,

YRR B, £F B4R Sl ) R 2 B3t
SERRE, 4 7E s sh Y R R ZE R T
Le 21PN &y s s aid i 45 50 8 2F B A Wi sh
MR K G, SRR 38 BE 7K 3 10132 sh 3 4 AL 1013
Ib, AE A BIE DT AR, Bl IR n R

fudE L EEA EEMEY . H N TENE
B Y BRI Sh I 1 bl 2 240 A Ak, B AT
LR BRSNS B BORHE . SEgs
REF DL AR 10° AY/mL BB BB 1 b,
56 A TH AL 1 B AR S AR S A S H S
ST BT R, DA B R BE 7R 4T Ak
FH o P IE AL S 2 PR ER A DL DA Bl %
WL 5t 2 S S5O M T AL P ARG, P TR B
TE U e P 2 B 2§ B (Meretrix meretr-
)Xo P 8 S L 1k [ A S BAAIR, X T A 420
ST 1Y ¥ 11 K& 1 08 (Trachycardium flavum) %)y 78
W Zn & FECR M AR GE T 2 H L, Fern-
andez-Pardo Z:PHIFSE (114 11-(Vener upis corrugata)
4y HUTE PR g AV ) 2 e S 4 AR K R
BRI R PEAR , X SO B 5 25 R X 52 o 4 SR 2
— AR, KRR R R R 2, R
DU 3 AR EE DL AR R T (DFFAE DL
2 Bk 2240 e e, g b
PHRLLE RN vh 45 B s TR) 4 0, AT S5 S0P R )
A3 TN TR AR, 33X U A 0 b 03 7 P 24
PERL A — Wk B, B TERR VR B A B, Sfil
) [ R R 1 FA R s 8 Y 3 BN Y S

i LT, BEESRARK, HRERYT
Ui, UL AE L) B 8 5 BN B 1k 4l TR, 4 &
TE T 35538 b 78 2 T B IR 107 K i 88 50 B o5 24 s
B — R 2 BN S T AL R T
b, BRI R R 4 20yt AR A 5 B 5 0 A0 1R O
(iRcp. BV
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Abstract: The pearl oyster Pinctada margaritifera is noted for producing the largest and most valuable colored
pearls in the world. In French Polynesia, P. margaritifera is the most important aquaculture species, far ahead of
any other main food species. Indeed, the pearl culture industry plays a major economic role and represents the
largest export industry in the region. Traditionally, P. margaritifera culture has been based on spat collected from
the wild, which are then on-grown to a suitable size prior to seeding for pearl production. However, in a number of
Pacific countries, the abundance of adult pearl oysters is low and there is limited natural spatfall. Hatchery pro-
duction has been considered as an important alternative to wild spat collection for pearling industries. However,
high mortality rates during spatfall and a few days after settlement have been limiting factors. This study was
conducted using larvae at different stages to observe their swimming behavior, swimming speed, natural sedimen-
tation, and the filtering of microalgae under an optical microscope, so as to provide information for optimizing
larval breeding facilities and feeding strategies. The results showed that the larvae swim and filter microalgae by
beating their cilia. When functional, the double shells on the top of the larvae open with the umbo toward the bot-
tom, and the velum projecting from back of the shell is used to propel the body when swimming. Larvae swim
around clockwise in circles of a certain radius, and in the vertical direction the larvae swim in a spiral either rising
or falling. The 1~25-day-old post-hatch (dph) larvae have a horizontal swimming speed ranging from 246.88 um/s
to 3641.94 um/s, and the relationship between shell length | (um) and speed v (um/s) is as follows: v=—0.0841 I
+37.2690 1-2149.1031 (R*=0.9707). There was a significantly (P<0.05) positive correlation between the swim-
ming speed and the surrounding radius. With an increase in body weight and degeneration of the velum, the velum
can no longer be used for larval swimming, which causes an increase in the natural sedimentation rate, and at 13 dph
the shell length of larvae settled on the bottom substrate was significantly (P<0.05) larger than that when in sus-
pension. Excessive ingestion of baits would lead to indigestion, with bait being directly excreted from the body
without being fully digested and exploited.
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