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Mo IR BRI . @, Duadh i 35 588 & b 2
TP ER b & R DR Ae . T RERRE DL A
BONEE RS2 RS Wada SR R F
THRFERNARGR, FERELKEH, AT
BR AN D E MBS, #EEaB IR A
BEMTREO/NA I Wei 258058 R0, Rk
B DURTE 52 0 R 76 T 2 haa J5 2 0 fb e br 22 5
W3, 30 CTE 2h5RBeORNMIEREE R
FE&FEAR AR 2003 FF- 45 2L U 5tk
EHiaS5EKRERIEM B, SERRERS
BEARERE, JRAT S ICERIE D o0 RANIEH T A
WFssRM, DICERFEDIE . 20, ¥, 1 4 el
RFIHED AR R A e B 2 5%, Hop B ag
SRl R (R FR 56 R, black shell color line, B)
BARRWFKMFEED, 4 MR ORER F3 4
it 325 d fFRAE, BF3 BARAEKI % 4
ANFef R F3 28 XAER/N R UURTE B DT B 2
TE, SR BN BT REA RN E RS
M BB T R RS AR R P&
TR, RS MR SCRE R TR T . PR
PR BE J1 LA B A e AR G 3 IR 1) ik 4 3 1 T HR
ﬁ?ﬁim—mo

B = BE S TR DR AR AR 19 A 7= P REPEA 48
B o AEAZ 236 B R DL ™ LRI, Bk
[ 2E el 206 DU RS AR K dH . Rk, X F2
TRV, B Bk 77 2 — P 200 K 0 0 il 1A
FRIBEFE R 1o R T DL R T B e R (W o
ME kMR, B4 DL RS A5 1Y BF4 ARk
BEUR, 22 52 R AE KRR BT 5% M6, )
TR OEE R F5 (BFS), AWFSLHK T BFS
IS HEAEATE JUR G 01 RN &0 V) B9 2 R R | LR
ARZS AR, L HEDLRUA D A R, DL Y
TR RN ER B 2, LA KR B BRI RE, DAMER A,
BF5 = RE, NS REREE D HE R TAER ™
o7 FH B A B

1 #MHETE

11 WEEERERNE
MEHRMFAAENRTOET R F4 BUE
2000 A, MHIERE 100 ASREFCH AR . A4

KRG RN Ry i A (M - HESh 54:460) K F
BF5 (4118l 1); [FIBSEEHLAAET & F4 HX 100 1AL
PSR (HE - N 58 1 42) MR A B EH X IR BER
CG. flHIMERRSEAT N TAAE, B M E mHEAR
ATV R o TERR G 2 h EAZHE 2, 32 h il
TR I BFS il CG #4870 D B4 H, 43
BIFRFET 3 > 300 L KRR, 700l 7E5 10 KA
55 20 K (G Inigl HU I 4 HUFETE 3, FF B R
TH BRI ETR; 5 28 RIS,

2 K 2R (fertilization rate, %)=(3Z K DN/ &L By
$0)x100%:

§% 1L K (hatching rate, %)=(D &4 Hi%/Z K
HE)x100%;

AR5 %% (metamorphosis rate, %)=(FE U1 £/5¢ T
4 B0 < 100%

K1 SRBRARFEEET R FS BH 7SS
Fig. 1 The right and left shell of black shell color
breeding line F5 of Pinctada fucata martensii

1.2 FERAR A& KIEIRNE

5555 K, HE DL b 4 B AR = 0 X7 T
XFRHH, Jrlfess s Ak, 8 Hik. 11 A#F 20
A I E BFS il CG BER4S 50 MM RFEK; 7%
KSR IS BE R 0.02 mm bR R R
1.3 SiRf{RhmEsLg

M 20 HiEH BFS F1 CG BEIRAFEHLEL 900
HOU, S8R, WE /KR 27 C, $hAE 28,
AR R AR /NER S, — 85 T 528

Jolr 36 S % IR ZH (33 C) IR BRZH (27 C);
IR a8 SRR ER AL (R B 16) FIXt R 2 (Fh
28). LA 300 L KM HIRIEA AR, Bl CA
BF5 1 CG Bf{A#% 135 R UL, 3758 30d, & Hids
FETR, SRR 3 A FA74 .

SO IR, 3 A A R A A KR, R
K SRR KR T ER B, R BT B T MK,
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JEEPIRPIU/NEREE, K 30% OKIRFER B3R
HIE 5 B 350E 25 F) o
1.4 HERXW

M 21 A& BFS F1 CG BEARLBEHLEL 10000
H#T TR, BRIEA 2 DR, #%RE
A AT ARG IR B SRS, B 2R
9 A, MEHMEEG T 2 AR 2R D AR AR
Bl B TR TG R, BRI R G R, N1
HEARBEALE 3 A0 DL, B2 30 H, Gt s,
B b PR FPL B R A . R BR AL BT 2R Hh Ak B
AR B4 H T A= 77 2RO E o BRI BR R
PR SR, KBR T RKEABKRZ) . Bk
(BRAEZER) . 15 BRCADLBLER) AL 2 2k (B I 2k
HIZEEALE 200 um)Z 5, AI1E @R R ER
o ml O Bk 0B R R 1fE S B BRI IR E R
TG A, B HO s AR D sSOIR HEE,
RAHDEISEE5), BERIZIEE KT 300 pm, Rl
B 30 R ER, FIADE2EA T 2T BUEE AR (OCT)
MR 2R,

115 K (survival rate, %)=(f715 W £ /5 Bk
D% ) % 100%;

B3 4% 3 (retention rate, %)=[ (R 2 1) BRAZ %/
)G B IR DA 1< 100%

T i 2K (commodity pearl rate, %)=(FfhER
BRMCEN I ERAZ ) * 100%

LR K (high quality pearl rate, %)=({f; 5 £k
B AL ER D) < 100%
15 %it59H

FIHI SPSS 26.0 GEiH /1R t-Kr 5 LU %L BFS
5 CG BHAM&TFE R, 225 W E A E R
P<0.05,

2 ERE5HH
21 ZREE, BURMESZENRER

3 1 PR, BFS BERISZRE % AL 4)
HEE 10 KA 20 RINATERUKLEERYE CG
BERRA P2 5(P>0.05), Hirh BF5 BEA%S
20 RAFIWERMARFESHIN CG BikfEm T
13.51%%1 17.14%.

X1 EEBRFREFSIMNBRESIEE, BEE
BRGHMFEEMTERNILR

Tab.1 Fertilization rate, hatching rate, survival rate and

metamor phosis rate of BF5 and CG populations of Pinctada

fucata martensii
B MEEERHRFS  XHRREA
Eiz8 ) (BF5) (CG)
item black shell color control group
line 5 (BF5) (CG)
7K % /% fertilization rate 95.45+3.87 95.23+1.22
I 4k % /% hatching rate 85.18+7.16 84.84+6.62
510 RAETE /% 82.67+6.66 78.33+4.04
survival rate on day 10
5520 RAFIE /% 61.67+8.50 54.33+10.60
survival rate on day 20
AR 25 %R /% metamorphosis rate 13.67+2.08 11.67+3.06

22 mRMERKBLEER

BF5 Fll CG RHATEA R IR B B 7o K Mtk
UL 20 BAEER 10 HISES, e RKmA gk
F(P>0.05), 7£20 H¥& LIS, BFS BEARRSE 72K
B KT CG HHA(P<0.05); H 1 BFS BE{AK 240
Hi% . 330 HIEFI 600 H IR MF-E58 K5 CG
BRI T 17.47% . 21.34%7F1 20.28%.,

x2 EEGETZRFSAXNBAZKMNLLE
Tab. 2 Shell length performance of black shell color line 5

and control group populations of Pinctada fucata martensii
n=100; XtSD

WG & FS (BFS) % HEBEE (CG)

FEHEB Ak/d” _
culture stage days black shell color line 5 control group
(BF5) (CG)

TFUE/um 10 107.48+9.52° 101.48+8.76"
planktonic period 5 2033741125 183.46+12.32"

7% B /mm 55 2.63+0.38" 2.31+0.27°

nurturing period 4 5 18.2742.52° 15.70£1.77°

240 35.44+1.78" 30.17+3.66°

330 43.49+3.90° 35.84+4.23

600 62.766.77° 52.18+8.52°

T 7] — HIRAR/ING TR 45 4 ) 25 57 .25 (P<0.05).
Note: Different superscript letters within the same day of age
indicate significant difference (P<0.05).

23 BiRFEBBEERNIEE

20 H i BFS Al CG #HAZEE IR (27 C)Flm
MRIE (33 C) T &I ST LA 2, 15 d
N, BF5 fil CG BEIATE 27 CHI 33 C T IITENG %
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BITE 96%LA I, BE(AR[E] 258 B3 (P>0.05), 15~
30 d N, BFS Fil CG HEIAR R AR S FRAL, Hoh 7
27 CF, EEFEDHIN 87.5%F1 79.4%, HEAKA]
R AR EP>0.05); 7£ 33 CF, BF5 #1 CG #f
RBIAETE 245y MR 84.4%F 63.9%, B[ 2% 5
12 (P<0.05),

| 27°C 33°C |
BF5
100 E‘CG
S
<§80—
g
560—
N
x40
it
a0t
0774 154 30d 7d 15d 30d
HfA] time
K2 BFEMEETZR FS (BFS)FIXTREHACG)
TR E POl AT 2R A HL A

* RN A2 ] 25 57 2 3 (P<0.05).

Fig. 2 Survival rate of black shell color line 5 (BF5) and
control group (CG) populations of Pinctada fucata
martensii under temperature stress
* indicates significant difference between BF5
and CG group (P<0.05).

20 A& H) BFS Al CG 1638 B (28) A £h
JHr3E (16) 2514 45 B ] s A A7 TR 2 LIl 3,15 d N,
BF5 fil CG BEIRTEELEE 28 Fil 16 N MIFETE RILE
87.3%A I, HEIARIN] 22 534 .3 (P>0.05), 15~30d
W, BFS 1 CG #EURIA A TG R4 Irsg ik, Hobre
R 28 T, FIERSHIR 91.5%F1 86.9%, #EMR
] 22 5 A i 25 (P>0.05); 7EERJE 16 T, BF5 #1 CG
RHARAETR R0 H 69.2%H1 56.7%, REAARE] 2
135 (P<0.05),

24 BIHRMERKHIEEE

21 A BFS FI CG BEAATHIZ B EE, &
BRIV (] (A7 15 R I 4o MR IR 56 15~90 K, i
TR0 A7 15 R 22 55 AN B 35 (P>0.05); HIA% I 56
150~210 X, BFS WfAER 5 EmT CG HEfk
(P<0.05). BERMIZE NG, 5 CG LL#, BF5 f7ik
RIEET 18.92%,

$30%
28 16
[ 1
100
£ 80l EBFS ,
E ECG
g 60t
°\\°
M40t
rucd
0l
0 | |
7d 15d 30d 7d 15d 30d
fisf[A] time
[# 3 HSEEEE R FS5 (BFS)HIN BEACG)
EANLR ) SIER CAT SRR RN

*FRIR A5 LI 22 5 .3 (P<0.05).

Fig. 3 Survival rate of black shell color line 5 (BF5) and
control group (CG) populations of Pinctada fucata
martensii under salinity stress
* indicates significant difference between BF5
and CG group (P<0.05).

100
O BF5
© 80 E CG
g i
7%’60 EEE
§40
it
'1&20-
0_

90d 150d 210d 270d
B} [E] time

4 MITEIET R FS N MBI AL S A5 A LR
* RN 41 2 5 1 3 (P<0.05).

Fig. 4 Survival rate during pearl farming period of black shell
color line 5 (BF5) and control group (CG) populations of
Pinctada fucata martensii
* indicates significant difference between BF5
and CG group (P<0.05).

15d 30d

BF5 il CG #HRIM B ERPERE LI WL 3,270 d
BYRMSRG, BFS MR BRZEE RES
F CG (P<0.05), #2755 5 18.97%
22.61%; BFS5 fl CG [ 7 fh 2R F ML BBk F 22 AN
23 (P>0.05),

3 Wig
TR TR R 51T, MR, Flid
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*3 EBERREFRFSAXMNBATHERMILR
Tab.3 Thepearl production traits of black shell
color line 5 and control group populations of
Pinctada fucata martensii

B H R F5 (BFS)
black shell color line 5

Xof IRAE IR

control group

(BF5) (CG)
RRI% 52.22+5.10° 43.89+3.85°
retention rate
i R /% 85.96+3.33" 79.95+4.01°
commodity pearl rate
PR R /% 33.34+4.24° 30.13+2.63"
high quality pearl rate
B HRZREE /um 423.50+68.90" 345.40+52.80°

pearl layer thickness

TE: [\ —f8AR ARG RN 45 20 ) 22 57 135 (P<0.05).
Note: Different superscript letters within the same index indicate
significant difference (P<0.05).

G T 255 A BRI R v i rEAR, 245k
BEARE T O 2 B H T 7K A2 3h 1 38t 44 o R 9
BT RERREDT, AR R TR R, B
[RERBEDL 4 AFE@EERT, Bt REATEIFW
g, s A R R SRR,
RreLiy et T RSE LR R FS. AR E/R, 755
IR BEW SRR SZ A L AR K 4 R AT
MR AR WA B3 P25 57 (P>0.05), {HAER I
FeoHd e R, BFS )7e KAER IR W30 T CG
HER, X5 E NS 6 DA KT R A E
ORI 45 AR, i dn, EPRF25 S i e R
[Fi) 7, €24 V25 DL LI A B B B, A I L A2 R Y
KN RGBSR RN R 2
(] & A 3 1 22 5% (P>0.05), {HJ&7E 3% BB B,
JeH 7. 8 iR, H5E @R RN EKHERA
FEIG R B TR AMEARANE R,

X DR s Wy, A PRI R 15 e 7,
ISR R DU . AR R R R
B PSR T . RS TR
JBE XK W A %8 28 4 05 (Crassostrea angulata)
H S M5 HE DL i A K SIS I sE ), 4551 BoR
EACHEDU I P R T A SE &R, BARER
ARFSEERSE, P IELZR GA (KW x i
755 P AT ) ST A A o R i PO o)
ARV, B2 K5 A5 B DL (Patinopecten caurinus)

PERR & B 57K IR B AR AR OGP 2, 5% S 4k
(RS bs B DL7E 4 H b 3k 20 1k s B 1
(24.25), M/KIEE T 20 CH, HERRFEEUNT 10,
Ericson ZPHFSE £, 5 16 C4IAHM, 24 CT
£k =I5 U1 (Perna canaliculus) Ifit ik B H 508 B fi 1
AR B = K BT, IR Y IR & A A
TORY ML A0 e B = 3 hn . 5 IRER B DL A KGE IR R
15~30 °C, feid/EKIRE A 26~28 €1, 2019
A, LR REUR AR RS 1 MM 33 CEL
MR IE, FECYERIDE SR FE X
FIE R DLFET R EEIK 90%, 3 ™ b B i A #i
e AR X —SEPRE O, ABFFE LA T BFS A1 CG
iR 33 CHrie T BAEW %, 4R BN, 7
33 CHrAEE T BFS fil CG RIS d WFEN
K FIK96%LL [, 78 15~30 d N, P AUAETE R
i TAN N  ST R S E DG = ) SE R DN N
RE 1 i, SRt a) 5 0 10 v TR S AR S B BR
DU 558 3 W™ E 0 E  HFE R A ) R e T
BBk UK Ab T AR w5 AR KT, 2 AL BE 2
AL, JETRSBW EF . SiRMEE 30 d B BFS
PITEIE R B E =S T CG (P<0.05), %W BF5 i K
Wit T EAT i3 AR5, BES A CG 4l
AT R W E T 2019 AR (916 X F2 50 A= 7 1%
B, TR RARSLIGTE R N TR, A RIR T,
IRTEAY, PR S50 DU LR fg, Piisi PR .
MK R B AR A T DL 2R A RS L, Al
N BBEEZ BB, MR RS,
JEE o DL AR KRR T, TR KR
T=o FE AT DL ER B Bt i 8 B A KR IR
P 2 P AR A PR TR R A R R R
G E MR R A A ALK SR, 45
TR T AR S S BRAWG Z K 00 IR R & &
RSE, BT He 2l HAZ 3] 7 8 1 A Ak ihaa, [RIES
BHLASHARIS T RE 195 B 75 . Kladchenko %7
1 7 Bt (Anadara kagoshimensis)Eh il 48 h
Fsgm, g5 R, REREE 8 Wl | i 40 i i 1
SNSRI A AT 0 e, T v B 35 I
] ML 00 A6 7 A 3 e G, (LA 2 D 28 A B i 437 7K
-, Sui PR AR, fEERIE N 15 MEREE
T, JEFENA UL (Mytilus coruscus) K & fr
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%30 &

WOBECR L PPIRGHR | DA R A K AR T A Ee o BE 2 3
B 25 B E R (P<0.05), MEMEANLTE LA
H I N(P<0.05) o 348 25 B YA A W) 6 B2 raa A
W & & B WM 9 # = 1 (Ruditapes
philippinarum), % i £k B ER B 38 6 H Az KA
A BE MR, Hu P28 T 24 5
(Crassostrea nippona) Fl K 41 07 £ B e 1) 2% 5,
25 R BN A W A A WG o AR AR B 17.33 A
16 BFFF- 45 R ERAE T, ELRIEREEREZR 6 B RT A A
FETT; I HAEERE 10,12 Fl 16 B, KAHWRTETR
R T AW (P<0.05) . AR 4H AR W
R, BB BR DUAZ O F2 50 X VD VS TR 3K IR 1.5
m AEEIE R EREE R 28~33, AEE KA RTT I T
AR 16 ~18 (Bl R & R) AL R BoR, 5
7 KA 15 K, BFS Fl CG BEARLEARER M0 T B9 7E
TR F X HRAL, (A5 51 5 X R4 25 55 A B 3%,
H BRI 22 WA 5.3 (P>0.05); %5 30 K, 7Edh
& 16 &, BF5 fil CG #2300 69.2%
Hl 56.7%, 4 IA] 3 2% 5 (P<0.05), H.o3il i &%
TXF B (P<0.05), 45 R KW, I [RERA): DL 1Y)
(RIS 6 0 38 T 7 P i, (L B o T 38 ) AE K
HACPLRE iz R, Zead 30 d {RE: 308, BFS
IFET R B EMLT CG 4, ¥ T BF5 HXF CG
T REIE I K IR i i e A

BT, LB BR G A7 (1) BF4 e Bk,
Fie BSe MU E KMOIRIE R TT S% R4S, HEEm
BFS 7R FIE B 5 f B8 T CG. Hrh, 48
)i 90~210 d, HBLTIET R mi, X —mHH &
M6 HaE 10 Arpd), Hdve A TH%I8 A L
AR X SR 2T, 8 HEI 9 Al 2 WL
RN, w IR AER B A A0 A& . WIESEFE 90~
120 d, BF5 FUG) BRAE A7 TG 8 0 1 o il B Pk 25
BERWLE G, 5 CG #g, BFS fFiGREE T
18.92%, FR VLM T BF5 HA HIR AP P,
270 d FERMSE 5, BES B BAZ R B IK)Z S E
Iy R4 HE T T 18.97%H122.61%, Ui B BF5
HAWEIFHE MR, BUS THE N E LR,

4 #ig

SRR R, BB IR @R E R F5

HAT WA AR5, 76 v il AR R M e B
T ER AL TR, RocEETRFS A
AERAGR, MR, BIRZEEE.
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Comparison of production traits between the black shell color
breeding line F5 and the control population of Pinctada fucata
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Abstract: We developed a black shell color line (BF) based on the color of radiating ribbed stripes in shell
prismatic layers and growth characteristics by employing family selection and population selection methods. We
aimed to explore the production performance of the selected lines by comparing the performance indicators of the
black shell color line F5 (BFS) and the control group (CG), including fertilization rate, hatching rate,
metamorphosis rate, growth traits, tolerance to low temperature and high salt content, and pearl production traits.
The fertilization, hatching, and survival rates on the 10th and 20th day of larvae and the metamorphosis rate of the
BF5 population were higher than those of the CG population, but the difference was not significant (P>0.05).
Following 20 days post hatching, the average shell length of BF5 group was significantly higher than that of the
CG group (P<0.05), and the average shell length of the BF5 group was 17.47%, 21.34%, and 20.28% higher than
that of CG group at 240, 330, and 600 days after hatching, respectively. Following 30 days of exposure to the heat
stress caused at 33 °C, the survival rate of BF5 and CG groups was 84.4% and 63.9%, respectively, and this
difference was significant (P<0.05). Following 30 days of exposure to 16%0 low salt stress, the survival rate of
BF5 and CG groups was 69.2% and 56.7%, respectively, with significant differences being observed between the
two groups (P<0.05). From 150 days after nuclear implantation to the end of the beading period (270 days), the
survival rate of BF5 was significantly higher than that of the CG population (P<0.05). The survival rate of BF5
was 18.92% higher than that of CG. There was no significant difference between the commercial bead rate and the
high-quality bead rate of BF5 and CG (P>0.05). The nucleation retention rate and nacre thickness of BF5 were
significantly higher than CG (P<0.05), and the increase rates were 18.97% and 22.61%, respectively. Our results
indicated that BF5 had better pearl production traits. The findings of this study provide basic data for breeding and
industrial application of Pinctada fucata martensii.

Key words: Pinctada fucata martensii; black shell color line; production performance; pearling production
performance
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