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The survival rate of different families at larval stage of C. gigas

#1 ZEKHERRYEFAEE KFEIRATSHKN S ESH
Tab. 1 Components of phenotypic variation of white shell families of C. gigas larvae at different stages
Source of variance
Rie — HER AT B R TR A
Age(d)  Traits Sires Sams Progenies Total
df MS F df MS F df MS df
3 SH 11 1565.60  25.03** 28 1063.26  21.75%* 869 81.57 908
SL 11 1446.85  19.19** 28 826.37  12.09%* 869 92.75 908
7 SH 11 2886.64  21.80** 28 1612.30 11.46%** 869 235.54 908
SL 11 1116.13 8.41** 28 1081.55 9.48** 869 145.16 908
11 SH 11 11012.26  26.68** 28 6424.59  16.53** 869 635.10 908
SL 11 4859.49  13.65%* 28 4462.36  16.03** 869 413.07 908
15 SH 11 24820.53  33.39%** 28 13989.00  21.32%** 869 1143.15 908
SL 11 1472830  34.90** 28 9059.20  28.17** 869 603.07 908
19 SH 11 49985.33  26.56** 28 29505.72  17.27** 869 2757.61 908
SL 11 34683.49  35.74%* 28 18004.78  21.32%* 869 1397.25 908

¥ SHE/RFe i, SLR AR T, ** RN 2 Rl 8 35 (P<0.01), T

Note: SH means shell height, SL means shell length; **means very significant difference (P<0.01), the same applies below
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Tab. 2 The shell height of different families at larval stage of C. gigas

N K H

F%@l Age (d)
amty 3 7 11 15 19
Gl 86.71£5.25" 110.54+9.96" 130.9+21.51°" 144.23+11.12 " 162.74+31.8"
G2 82.03+4.83° 101.46+25.76" ¢ 118.89+26.01° 152.1£35.35° ¢ 190.8432.62° "
&3 84.9244.93" ¢ 100.77£16.05°° 115.4+£9.33*" 135.2428.3" ¢ 150.23+£34.06°
G4 82.51+6.21° 101.67+13.48"° 116.17£25.28"" 121.14+13.83" 149.07+30.01°
G5 84.93+5.83" ¢ 96.24+11.04° 122.76£29.23" ¢ 158.07£32.714 ¢ 173.16£18.25"
G6 88.65+8.18" 102.92421.03" 134.27435.69"" 146.07+34.59" " 160.11+17.6"
G7 86.44+9.26" 94.47+9.94" 127.4+19.08° ¢ 157.2434.26" ¢ 227.85+48.7%"
G8 87.45+6.65" 106.05£11.52" ¢ 131.54+33.09°" 165.77£20.61%" 185.754£26.29"°
G9 89.71£5.35" " 103.54+8.97" ¢ 141.97+22.79™" 185.95426.77" 254.34+41.78"
G10 88.34+9.74" " 110.03+21.4"° 151.09+18.14" 195.02+30.61" 233.32451.2%"
Gl1 82.17+7.05" 104.59+£10.1°° 148.03+22.85" 193.55+£54.35" 203.17454.4°"
G12 92.66+£10.03° " 99.26+15.66" 119.95+35.64" 147.68+26.38" " 182.46£28.3" °
G13 103.48+9.98" 113.29427.71° 120.11£25.24 " 150.89+47.18° " 152.63+19.07"
Gl4 89.91+£8.42° ¢ 95.73+10.76° 108.52+16.16™ 135.81£17.61° ¢ 231.54+64.03"
G15 90.78+8.55" ¢ 106.39+10.91" 130.18+15.04° " 162.89424.28° " 213.33292.67° "
Gl6 98.22:+6.85" 103.43+6.47" ¢ 131.53+11.61°" 177.72+21.33%" 234.72+51.56™
G17 83.05+5.58"™ 94.43+4.96" 115.01£6.15°" 149.01+5.43" " 201.49+44.38" ¢
G18 84.95£5.28" ¢ 100.51+10.57" 116.49+27.44" " 159.15+23.08" ¢ 217.11£57.15°"
G19 90.62+5.73* ¢ 94.93+7.45" 105.849.14™ 127.92+10.32"™ 182.39+48.85"
G21 90.74+£5.21* ¢ 95.96+5.71" 109.6+5.89" ¢ 136.19+4.65" 175.49£51.06"
G2 94.64+5.49"™" 08.88+14.62" ¢ 107.18+3.38" 137.01£17.97" ¢ 167.15+35.6"
G23 91.41£3.73% ¢ 106.13+4.17"° 121.83+20.63" ® 143.53+6 47" " 174.02+22.29™
G26 92.65+5.33° " 97.83+7.05" ¢ 111.22424.72 146.72+49.68" " 168.21427.34°
G27 92.39+£6.09° " 99.52+10.93" ¢ 131.09+13.81°" 134.719.75"* 181.75+32.32"
G28 96.64+4.18" 110.22+8.81°° 129.07+14.89" " 138.61£13.42" 168.77+43.14"™
G31 94.73+8.28"" 98.88+7.91° ¢ 121.98+14.32 ¢ 123.61+£9.52% 158.18+59.5"
G32 92.88+1.9°" 97.01+8.88" 103.43+8.05" 147.92+14.77" " 170.72432.59"
G33 83.7+7.18" 96.83+2.34" 102.42+6.86° 137.74+20.8" ¢ 171.1£10.25%
G35 105.6£11.78 129.09+26.9" 162.98428.07 206.46+56.35 248.5+45.98"

FIE 90.1+9.03 102.43+15.35 123.68+25.20 152.34+33.81 190.00+52.51

papiicEE 85.71+5.86 99.16+14.15 115.15+11.31 140.23+29.07 166.43+41.55

W KRR TR AR, <

AN AL T REZ (8 I IS T BE R, BRI, AR AR T BER IR 22 57 R 3 (P <0.05)

Note: The ‘— indicates continuous strings of letters which omitted between the first and the last letter. Values with different
superscripts letters in the same column mean significant differences at P<0.05
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Tab. 3 Heritabilities of growth traits in white shell C. gigas larvae
at different stages

‘ S
3 7 11 15 19
SH 0.81+0.15 0.28+0.09 0.53+0.12 0.63+0.13 0.59+0.13
SL  0.42+0.11 0.56+0.13 0.81+0.15 0.88+0.15 0.62+0.13

x4 FAKHYFERERTEIE KRS R X FIREEX
Tab. 4 Genetic and phenotypic correlations of growth traits in white
shell C. gigas larvae at different stages

*H?@Z‘?ﬁ Age (d)

Correlation 3 7 1 15 19
BAEARR
Genetic 0.81+0.05 0.67+0.01 0.48+0.01 0.47+0.01 0.35+0.01
correlation
FAUAR

Phenotypic (0.57+0.04 0.71+0.02 0.76+0.03 0.830.02 0.85+0.02
correlation

B E TR, AARRR RE 2R EE, G9.
G10. Gl1. G15. GI6MG35/ MK R ALK
B 7R B RO A KA A RIS, 52 A KR
B R BALTE R B8 L IR LA ik v, Hop
Gl. G3. G4. Gl1. G15. G28. G32FIG35% %
BT R RBEA BA GRS E A, £
HK A2 7L B I, HAK IR FIAFE R AL
BE T e REENKR, FEA RSB,
TER—H i RIEE 1B K. HAPGL. GIsH
G35K R4 KA 15 R 7 H B RS, v LA
o4k 255 00 0 e DL AN R AR (R 2R KA, PE N R A E
[ & 3 AR o
32 FEEKHIRSEEKERIEESH

L SR A YR BT R AL R, R T
PEIRBAE BE TR/ . BERCEESE T 29458 A KA
Wi 4 R R R, FIH Z MRS, PE4 T 52 H
KA WG m M se K E3. 7. 11, 15ATI9OH #
AL 77, 45 B 7R 4399 90.28—0.81. 0.42—0.88,
BT gL 1), 52 a e s e el E e
A 23 o K 5 28 5 T IR 38 A 2 P R AR TE
%, Hedgecock 25 Mt S 1 KAt 815 Wi i T P 22 f) g
S AE F123°50.20; Lannan™ Y F B 11—154 4[5 i
FAVAG T 18 H KA A K MR 3 A% /g, &5
SRR E . ME L 5T E A E R A SRR
0.15. 0.33. 0.32%10.37; DégremontZ!""F i # 2,
Wit TN AR R, &R EH—8HIK
I 4735 2 Bk gt % 390.47—1.08; Kong %™
MIRE e g R, 12 KA m. k. 7%

N (R 384 1190 508 0.49+0.25. 0.36+0.19.
0.45+0.2310.35+0.17; £ P 26V ) i i 42 7 47 1
L2440 FI36 A A A ISR R, X360 H e K45 4=
KR EHE S HOAT 7 VPAL, RILFE s AL Y
WAL SR AL ), kT RERIR F, B S
15 2B 47 i B OR

AR I B E IR 2 18] K 22 A DR B, IX A
L IAR AR JE IR o] e R AR IR E K A R R R B i
FE A EH 2 R BRI 2 R 1 22 etk s R Y, ] e 2
FHER3Z B B R A SR R R 52 . Rl e T LA
FHYEIR B I AH OCHE, 7EE £ E Fh AR AT ] Bk
P, SR EIERRIRCR . SR, FRATTIE H UL F 1 14
AR IA] B R AH O, J2& st A% AH DG RN R 358 AH O 4L [R] 1
FHF=A 0, PR AR 18] 1R 388 A% AH R BRI, A
23 B L BT A RO . Losee™ il T
FE AW (Crossostrea virginica) FIARF R 11 A4 K
R 2 ) AFAE S 35 38 % IEAH 5%, Newkirk AlHaley'™”
HIHIF 78 45 B3R BH BRI AL W (Ostrea edulis) IR F1#
THE UL (0 55K A 7E 2 35 (R84 47RE 56 ColletZ %
KA W AR S A 5 AR K B T AR S T, 4
SORAFAE B 8 4% IE A 9%, Ernande2s™ 5 5%
&t B3 B K 5 ) A AR K 5 B A A A A 5t
FEIEFR O, F H AR sk & mT DA AK B S ek [8) R0 K
AN o AT FEAS B ) 58 A K AW 2 AR TE AN [F] H g 52
o R 52 K R 38 AL A DG VU I 75.0.35—0.81, N IE A
K, R F )] DA B $e. {H R AR 2,
R AT BT AR A A, X AT RE 5T A K
s 5 B AR K 22 S R JRER 2 —

4 ZEig

AT 58 I R 23 B 5 AR KR RN G
MR A AR . AL, KILG11. G15A!
G355 & KA RHAERKAMERIH, fE19HE, L
TR RRAEKESRARXRFHEMLRES
11.87%—30.32%, 5 X} H& 20 4H bL 2 1512818 % —
49.31%; fFiFHFKPERR REMT AR T
30%LA Fo P, Gl1. GISHIG35SK A2 LMEN R
T B & & TR R . 325558 A KA 4
G R AR I AL 1T T 97, RIS JE T
I AE D, BRI AL o R ), AT DAk AT i —
WIEE TAE. RN E A KRR R A7
TR 07 A KA S R PR T IEREA R
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GENETIC PARAMETERS AND GROWTH TRAITS IN WHITE SHELL
FAMILIES OF PACIFIC OYSTER (CRASSOSTREA GIGAS)

ZHAO Zong-Wu', L1 Qi"?, ZHANG Jing-Xiao' and XU Cheng-Xun'

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Laboratory for
Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology,
Qingdao 266200, China)

Abstract: Pacific oysters (Crassostrea gigas), the most widely cultivated shellfish over the world with advantages of
fast growth and strong environmental adaption, are suitable materials for selective breeding due to the characters of
high fertility, short reproductive cycle and large genetic variation. Broodstocks from white shell strain of C. gigas that
had undergone four-generation family selection and three-generation mass selection were used to establish 29 full-sib
families and 12 half-sib families by nested design. Random selected individuals were utilized as parents to generate the
control families. Phenotypic traits such as growth and survival rate of different periods in larval stage were analyzed.
Results showed that the growth performance and average survival rates of white shell families were significantly higher
than those of control group with the augmentation of 3.65% to 14.58% and 1.11% to 19.26% in a family dependent pat-
tern, respectively. The G11, G15 and G35 families represented remarkable superiorities in shell height and survival
rates. At the age of 19 days, the increased shell heights of G11, G15 and G35 families were bigger than the average va-
lues of white shell families by 11.87%, 17.03%, and 30.32%, respectively, and were greater than the average values of
the control by 34.09%, 28.18%, and 49.31%, respectively. Besides, the survival rates of G11, G15 and G35 families at
19d were higher than the average values of both white shell by 38.35%, 33.41%, 51.07%, and control families by
65.00%, 59.11%, and 80.18% (G35), respectively. Results of genetic parameters of larvae shell height and shell length
of white shell strain indicated that the variation of heritability was ranged from 0.28 to 0.81 in shell height and from
0.42 to 0.88 in shell length, representing the heritability at medium to high level. The genetic and phenotypic correla-
tions were positive between the two growth traits with the correlation coefficients ranging from 0.35 to 0.81 and from
0.57 to 0.85, respectively. This study provides optimum breeding strategy for white shell strains of C. gigas to improve
performance in growth and survival.
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