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x1 AEHBRANIRZRBIRIT
Tab.1 Design of diallel cross for Pinctada fucata

FARR =W(2) wE(2) e 2)
parental origin  Sanya(S) Xuwen( X) Beihai( B)

=W(38)
Sanya(S)

wE(3)
Xuwen( X)

JLiE(38)
Beihai( B)

SS1 -10 $X1-10 SB1 -10

XS1 -10 XX1 -10 XB1 -10

BS1 -10 BX1 -10 BB1 -10

1.2 EERRANHBRRES

SR P R Tk 43 B K T 7080 T I BRLZE SR AR
AR KRB EWRE N 1.0 x10° ind/mL
(BF)M1 x 10° ind/mL(B8F) . Fe¥O0Fhn
ABA 2 000 mL 38 KB ZAEHN , NS
0. 06%o1 Z /KK, 10 min FIMAKE T, BEPE, 76
KRR T R 2K, 30 min 5K ZXEH 0
7KZ 5 000 mL, #i ¥, 44t 30 min 5% A E S
1 m® FH AT, 24 SB 4/ 10 REAEEN
0.5m’ FHEMMNET. B W BB LLBIE B
B SBBISHLE) REBE(ELERE)
HE, BRBK—K, Bk B AT HE KKK 1/3 ~
1/2,
1.3 #EAFRXNZEEREE

MEN SR EMERF. BTHIRRE
BB, FEARPRE T REE (500 /%) #
A REELFE G, RAGSEABETF
TR FRMEIIEEE 5 000 41~/ EHF, KA 10
cm x40 cm x50 cm K AR EREHFB F#.

FEA RS, H M E N IR, A I
B A KB EHE AN B . FRERER I
HAKBR, B0 EHE, 1 cm EHFNEGEN
500 ~1 000 ;2 cm L) _H B4 100 ~300 4,
1.4 #HEMHNERKNE

B B BB s R A K R B E
f:BHNEBEAD S RBFHRE 3 KRB 1
W, EHE B I, W A KB, S 1 KB
FEES B RENLI AL 1 R RFITHUE, LU N &
WEHBUX SR R LA BEATIREE MR . §HE
SnTE RIS TREVLIIE 30 R MK MER,
S A ST E AR . MIEFRT 60 d ST, M
R 4 h R RREHLER 30 MME, BT KM

Fem A TR
1.5 HiEsE

WRIA R RN Kung FHE. SAPEHE
(P,) \—BELA T IR EL A I AR IL S, R
RIEFTI

Kung BAMEMIHEAR™

Z=y+C(y-y)
Kb,y WA LR R R BRI E;y h %
KAWIIIE, € HBIEME, HER €=1-1/
F,F 3952518 F {H,

GAVEEP) KR AR:

P, = /;ko(%-1)
K, P, ARRNGBVEEME, L P, AH KA, &
HINE FRE(0.33) ,a, A i NRFRE ] MHERH
B, ay N2 TR E R REUE
—RELE I RRIREC A ) 24 Fh R ST &
HERAE™ Fk, K% HE A Excel
1 SPSS 13.0 HEATEIR AT -

2 4R

2.1 #HEEKER

HHEKE36d(1 A1 H) , SEFHREHR
R A, ST e R/NE 180. 77 ~214. 63 pum, 5555
7£166.93 ~199.60 pwm,3ZEe4H XB 1 XS a5 K
MR AT EERTHMA,SB 5 SS K,

MEAEFTEMHEET 2200842 5 18 Hily
i, FERRIIIET 90 MWFN LK FR, HP =W x
L% (SB) M H EH BT HMbH , B &N
KE& SB6,{X 136 H, &mEHNKFR XS10, =1
272 035 H, MY, #E I A/ME (1 038.75 um x
862.5 pm) ~ (3 062.5 pm x 2577.5 pm) , K&
¥7E 1 000 ~2 000 pm,
2.2 HREKRIEBERRATG

BARANG N HIEET 60 d J5,%K.5
RNE RGP %R 2 (AR RRERED
RHIREEE AT ALG) . SR ER, 7K
H Kung EFE KT 20 WK RA 8 1, 2 A
BX2.BX9.BB4.BB5,.BB8.BS9.,XS3.SB8, H
X83 W7 R FaH Kung B RPE ISR ST EHE
K, XX3 &/, H BB4 1 XS3 ML AT EE
KF L,
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Tab.2 Kung breeding value and overall comprehensive value of Pinctada fucata families
Kung FFHE SEWEEP, Kung BFME SEWEEP,
FA Kung breeding value overall FA Kung breeding value overall
family #E & (mm) =% (mm) comprehensive family #E & (mm) =5 (mm) comprehensive
shell length shell height value shell length shell height value
XxX2 16. 62 14.94 0.48 BS5 17.62 14. 40 0.50
XX3 10.95 9.83 0.00 BS6 14.11 11.63 0.22
XX4 15.69 12.91 0.35 BS7 17.97 15.96 0.58
XX5 17.97 15.75 0.57 BS9 20. 38 17.87 0.77
XX6 18.12 15.54 0.57 BS10 17.23 14.85 0.50
XX8 18. 82 15.75 0.61 SX1 20.95 17.62 0.78
XX9 14. 62 11.96 0.26 Sx2 14.51 12.27 0.26
XX10 19. 80 17.16 0.71 SX3 17.96 15.34 0.55
BX1 18.58 16. 00 0.61 SX5 15.93 13. 34 0.37
BX2 21.96 18.43 0.86 SX6 18. 74 15.55 0.60
BX3 19.58 16. 82 0.69 SX7 17.91 15.29 0.55
BX4 19.67 16.97 0.70 SX8 19.69 17.17 0.71
BX5 14. 00 12.35 0.25 SX9 13.25 11.82 0.19
BX6 17.31 15.15 0.51 SX10 16.31 14. 49 0.44
BX7 18.41 16.01 0.60 SS1 16. 24 13.56 0.40
BX8 19.65 16. 46 0.67 SS2 18.54 16. 47 0.63
BX9 21. 46 18.92 0.86 SS3 15.57 14. 06 0.39
BB1 17.90 14.98 0.53 SS4 17.39 14.45 0.49
BB2 17.45 14.54 0.49 SS5 15.58 13.54 0.37
BB3 16.25 13. 84 0.41 SS6 13.87 11. 84 0.22
BB4 23.63 20. 64 1.03 SS7 16. 43 13. 49 0.40
BB5 20.59 18. 47 0.81 SS8 17.97 15.86 0.58
BB6 15.78 13.57 0.38 SS9 15.34 13.55 0.36
BB7 18.25 15.71 0.58 SS10 15.96 12.98 0.36
BB38 20.52 18.07 0.78 XS1 14.11 12.03 0.24
BB9 15.21 12.72 0.32 XS2 16.73 14.18 0.45
BB10 18. 14 15.69 0.57 XS3 25.09 21.68 1.14
XB2 19.39 16. 60 0.67 XS4 17.42 14. 84 0.51
XB4 17.81 14.98 0.53 XS5 17. 40 15.27 0.52
XBS 18.18 18.24 0.70 XS6 19. 49 16.70 0.68
XB6 17.54 14. 84 0.51 XS7 16. 64 14.78 0.47
XB7 18. 40 15.60 0.58 XS8 18.13 15.13 0.55
XB8 17.39 13.67 0.46 XS9 19.19 15.63 0.62
XB9 14. 86 12.45 0.29 XS10 18.19 15.33 0.56
XB10 14.22 12.07 0.24 SB3 17.47 14.98 0.51
BS1 16.13 13.70 0.40 SB4 16.22 14. 34 0.43
BS2 21.67 17.75 0.82 SB8 20.74 18.03 0.79
BS3 17.98 15.14 0.54 SB9 17.22 15.10 0.51
BS4 18.92 17.10 0.67 SB10 20. 64 17.15 0.75

2.3 RRBEEEH

BN RIH A e KM = P R EE
—MELA ) R EL A ) B R N S
SMERNE S ~ £S5, RKARRNRERFEY
B2 5129 19.05 mm 1 16.25 mm (¥ S x#xHE
Q) ,H¥k 4 18.51 mm f115.79 mm( =8 xIk

Q) ,B/MA16.19 mm f113.72 mm{( =T & x
=W ?)(FK3),
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HM=F—(FK4), BB T, H
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xR3 AEHBRENIRAZHERKHTE FHE
Tab.3 Mean shell length and shell height for diallel groups of Pinctada fucata mm
=1 Sanya( 2) #H Xuwen( @) JL¥# Beihai( 9 ) P34 mean
FF xR R R R TR R TR TH
parents shell shell shell shell shell shell shell shell
length height length height length height length height
= Sanya( 8 ) 16.19 13.72 17.21 14.55 18.51 15.79 17.30 14. 69
%8 Xuwen( 3 ) 18.28 15.40 16. 49 13.98 17.19 14.60 17.32 14. 66
JL¥% Beihai( & ) 18.02 15.22 19.05 16.25 18. 42 15.69 18.50 15.72
SE-4 mean 17.50 14.78 17.58 14.93 18. 04 15.36 17.71 15.02
R4 SHBRBANIRZZFREN—BRESHFEH R
Tab.4 General combining ability and average maternal effect in diallel cross groups of Pinctada fucata
genﬁcﬁ;ﬁ:ﬁe tor PR character =3 Sanya 1%/ Xuwen Jt¥#% Beihai
— e H =K shell length 17.40 17.45 18.27
general combining ability 555 shell height 14.74 14.79 15.54
R ERAERL L K shell length 0.29 0.40 ~0.69
average maternal effect 555 shell height 0.14 0.40 -0.54

=W LA E—ILRH SR IREL S S
R (R S5) BRERMEESHE, ZE—HARKTERK

LS (1. 41) T = —IL¥g Fe M ) 4 F
HBE R (1.60)

x5 AWHBRANIIRALZREASHERESHTAEHRLRS
Tab.5 Specific combining ability and average heterosis in diallel crosses of Pinctada fucata
Y

gen;ﬁ(ﬁ;ﬁ:ﬁeter R character =T =E—itiE wE—dtiE

RS A K shell length 17.75 18.27 18.12

specific combining ability 555 shell height 14.98 15.51 15.46

SEHZRRh iR 55 shell length 1.41 0.96 0.67

average heterosis 555 shell height 1.13 1.60 1.19

3 itig

AR P AR R G I PR sy 5E K K
/N 180. 77 ~ 214. 63 pm, 7% 55 166. 93 ~
199.60 pm,SCEe2H XB f XS E K AR/ FH
¥RERTHMA, ERPIEHE HIRAK
A [RIFA7E 36 d LUE , imim @ THosh 2k 20 d 35
S REEE" HEFTABF, BER
MBSy R B K, A 2t 15 d, X AR
KURERE TAEF M, KRB A KIS T
o WA, MKEFE ERRGEEEARRSHE
RUA TR AT W BER M —2, W SB 4
S 0.5 m* MAFHIET , REERER, Kk
B/, B,

Y RS8R E B R (qualitative
characters ) F1 4 2 4 IR ( quantitative characters ) 2

K, SIYPMEBRZFHRIH B THREER,
WA RKER AR AR AR AR NES,
PoRERIE E R R B FIFERSR,
F R RUE W e — 2 70 D IR RO AH B 380
(EAE AR A OSE™ . BAERUNE D Al L
PEARAE 1 J& T2 B B i RO (L, A BB <2
A%, T A0 R B B R b A, 7 A% R T
DR s, R AT HNERER. [
FEUT, FHEBRRENL. ALB PRI
KK Kung FFHEF B 8 MERKT 20,7059
BX2,BX9,BB4,BB5,BB8,BS9,XS3, SB8, ¥ i
NLVEBEE R EZABR R, o XS3 iFe ik X
FeFe k) Kung M EME G EEREK, Hf
BB4 1 XS3 MGG PREME AT 1. FEEFRIEMA]
HRER , ERX R B ME RGN FARE— PR
ABFE
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Establishment and genetic analysis of complete diallel
cross families of pearl oyster (Pinctada fucata)

GU Long-chun'?, LI Jin-bi"®, YU Da-hui'* , HUANG Gui-ju', LIU Jian-ye'”
(1. Key Lab of Mariculture, Ecology and Quality Control, Ministry of Agriculture, South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Fisheries College, Huazhong Agricultural University, Wuhan 430070, China)

Abstract ;In order to build base populations for selective breeding, ninety families in nine groups were
constructed using a full diallel cross design with parents of Pinctada fucata from three different places
[ Beihai (B), Xuwen (X) and Sanya (S)]. Comparisons of the breeding value and general evaluation
among families were studied after 60 days culture in out-door pond. The results showed that the Kung
breeding values of shell length were over 20 in eight families (BX2, BX9, BB4, BB5, BB, BS9, XS3
and SB8). The family XS3 had the largest breeding values in shell length and shell width and
comprehensive value, whereas XX3 had the smallest ones. The overall values of BB4 and XS3 were over
one. General combining abilities (GCA) in shell length for Sanya, Xuwen and Beihai parents were 17. 40,
17.45 and 18. 27, respectively while GCAs in shell height were 14. 74, 14. 79 and 15. 54, respectively.
Specific combining abilities ( SCA) in shell length were 17. 75, 18. 27 and 18. 12 for Sanya( & )-Xuwen
( @), Sanya-Beihai and Xuwen-Beihai matings, respectively while SCAs in shell height were 14. 98,
15.51 and 15. 46, respectively. Average heteroses in shell length were 1. 41, 0.96 and 0. 67 for Sanya-
Xuwen, Sanya-Beihai and Xuwen-Beihai matings, respectively while average heteroses in shell height were
1.13, 1.60 and 1. 19, respectively. This study suggested that the parents from Beihai are preferable.

Key words; Pinctada fucata ; genetic breeding; diallel cross; family
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