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Tab. 1 Characters of the parents for self-fertilization
code of /mm /mm /mm /9
parent shell length  shell height shell width  total weight
' A 58.54 58.21 28.31 42.12
' A, 60.33 59.65 28.32 44.76
, A 58.46 57.93 27.96 41.43
Ay 59.22 58.79 28.15 42.32
B 59.37 58.91 28.01 44.33
1991 f2] 2005—2007 '
B, 58.34 58.23 27.75 42.44
3 Bs 59.23 59.18 28.24 43.25
Fs , 5% B, 58.27 58.08 28.12 43.68
, Fs C 57.66 57.43 27.41 39.91
C, 58.92 58.67 27.04 42.93
' ' Cs 58.53 58.08 28.23 43.35
Kung ' Cq 59.19 58.94 28.81 43.03
: 58.84 58.51 28.03 42.80
Lo 50.68 50.34 24.23 28.34
Lo +3.12 +3.03 +1.47 +5.23
1
1.1 ’ ’
D , D
1991 3
2] 0.3 m ,
2005—2007 3 . 1
(2.3 ind-mL™)
, 5%
; , 50 50
F ,
: 4 m? : :
, 8
1.2 1.2.3 , ,
1.2.1 Fs
, 5% 50
’ 12 1.2.4 1000 pm
12 , At Ay As Ay B , 10 000
B, Bs By Ci C; C3 Gy Fs , ,
50 ,
(50.34+3.03) mm, (Lo) ,
1 1 1
1.2.2 ,

80 L 1.2.5 1 10
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1, 30 )
, 1 , 30 , +0.02 mm,
, +0.01g,
Kung GO + ,
SPSS13.0 ,
= / x100%; , Duncan
3 ’
2
= D / x100%;
3 ; 2.1
= / 2
( ) x100%:; (P>0.05),
IDR=[(MG—IG)/MG]*100%:; (P<0.05),  21.25%
Kung 7= 7+C(y—7); C = 1-1/F; 67.42% , Bs , 67.42%, C,
63.24%, Lo 53.64%,
5 , Ay , 21.25%
P = ZKO [ﬂ_ J ; B3;>Co>Lo>Cs>A1>A3>B,>C>A>B >
i %] B,>C1>A,
, IDR(Inbreeding depression rate) 29
, MG(mixed group) IG(inbred group) 3
3 , ;
. Z Kung vy , Bs G
vy , C , ,
, F F P; B; >C, >L>A>A>C>A3>B,>C3>B>Cq>
: B2>As, , B3 C;
’ PI ; KO y 4 )
, Ko 25%,
0.25; ajj i ] y aoj 2.3
j 4 4
, Ay 4
Fz2 BAHIDFZHEMPLE
Tab. 2 Fertilization and hatching rates of eggs of parental generation
. family
index
A1 A2 A3 A4 Bl BZ BS
fertilization rate 95.43°+2.73  98.16°+2.12  94.32°+2.42  96.29%+2.30  97.42°+2.62  95.33%2.81  97.22°+2.05
hatching rate 4552°43.42  34.17°3.11 37.58°+2.93  21.25°+2.33  33.64%+2.82  25.40°43.14  67.42°#3.32
index family
B4 C1 Cz Cs C4 LO
fertilization rate 96.13°+2.12  95.46°+2.20  93.47°#2.16  96.32°+2.70  96.24*+2.25  97.10°+3.01
hatching rate 36.55%3.50 24.21°+2.74  63.24°+3.41  35.27°+3.19  46.78°+3.25  53.64°+3.57

: (P<0.05).
Note: different small letters at the top-right corner in the same line means significant difference(P<0.05).
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Tab.3 Observed mean shell length for different groups 4
/d days /(pm-d™)
family 1 o shell length 5
growth rate P<0.01
A 91.10£0.11 156.47+4.43 6.54°+0.40 ( ’ )'
A, 91.03+0.11  156.26+4.02 6.52°40.38 B3>Co>Lo>As>B4>A>C>B1>Br>A>C3>Cy;
As 91.06£0.12  154.49+3.82 6.34°40.35 B3>C,>Lg>Bs>C>A>By>A>B1>A,>C>Cy;
Al 91.02+0.10 150.85+3.22 5.98°+0.37 B3>Cz>L0>A3> B4>A1>C4>Bl>A2 >C3>BZ>C1
B: 91.05+0.11 151.82+3.26 6.08°+0.42
B:s C; ,
B, 91.04+0.11 153.27+£3.43 6.02°+0.33
B; 91.32+0.10 181.76+4.21 9.04°+0.46 ! Cl
B 91.21+0.11 154.37+£3.34 6.32°+0.41 o —
4 C %5 =454 BEAIEE
G 91.22:0.11 151.4313.17 6.03'+0.32 Tab.5 Growth characters of different groups in the
C, 91.33+0.10 180.29+4.30 8.90°0.42 fourth month
Cs 91.30£0.11  154.29+4.30 6.30°+0.35 Jmm Jmm Ig
(o 91.15+0.11 155.54+4.18 6.44°+0.37 family shell height shell width body weight
Lo 91.52+0.11 167.35+5.31 7.58°+0.51 Ay 28.14°+2.83 10.26°+2.32 5.11°+1.16
. (P<0.05). Az 27.04°43.01 9.80°+1.92 4.72°41.22
Note: different small letters at the top-right corner in the same Aq 28.96°+3.23 10.36°+2.31 5.27°+1.35
column means significant difference(P<0.05). B, 27 9454313 10 24°42 51 4874147
N B 27.22°42.78 10.33°+1.94 4.15°41.31
#4 BAZ4PBRGEEE ’ ] ] .
Tab.4 Survival rate of different groups in the fourth Bs 30.1243.18 18414223 11.6442.13
month B, 28.77°2.74 10.57°+2.37 5.23°+1.53
/ / / Ci 22.74°+2.40 7.51%+1.53 2.29°+1.07
family initial numbers No final numbers N, survival rate C, 38.14°+3.27 17.83°+2.21 11.16°+2.15
A 10000 3743+32.7 37.49+0.33 Cs 26.67°+2.87 9.66°+2.12 4.28°+1.54
A, 10000 2831+25.2 28.3%+0.25 Cs 28.02°+2.76 10.37°42.23 5.02°¢1.35
As 10000 2930+26.3 20.3°+0.26 Lo 32.94°+3.21 13.90°+2.75 8.29°+2.04
Ay 0 0 0
B. 10000 3034+24.8 30.3°+0.25 2.5
B, 10000 2723+23.8 27.2'+0.24 6 ,
Bs 10000 8043+58.6 80.4°+0.59 F
B 10000 2761+22.3 27.6+0.22
‘ (P<0.01) F Kung (2)
Ci 10000 2173+16.1 21.7°+0.16
C, 10000 7769+53.4 77.7°+0.53 8
Cs 10000 2938+25.4 29.4°+0.25 2.6
Cs 10000 3843£34.7 38.4°+0.35 7 , C,
Lo 10000 5133+37.8 51.3°+0.38
: (P<0.05).
Note: different small letters at the top-right corner in the same
column means significant difference(P<0.05). 24.21% 10.92% 18.03% 30.10%
2.7
, 21.7% 80.4% , Kung
(P<0.05), B3(80.4%) 8
Co(77.7%) (51.3%) Kung ,
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Tab. 6 ANOVA analyses of the growth characters and survival rate for different families

survival rate shell height shell width body weight
source df MS F MS F MS F MS F
11 0.12 10114.99" 68.37 7.80" 33.69 6.82" 24.45 9.94™
24 0.00 8.77 4.94 2.46
*k (P<0.01).

Note: ** means highly significant difference(P<0.01).

®7 BHINBZTREE B3>C,>Lo>A3>B>A>C,>B1>A>C3>By>Co;
Tab.7 Self-fertilization depression for different famllles% B>CypoL>A>CroAs
B,>B>A,>C3;>B,>C, 8 , Ba
family sugti(\e/al hsel}elr: sl_1e|| quy c
ght width weight 2 )
A, 27.10 14.57 26.19 38.36
A 44.83 17.91 29.50 43.06
As 42.89 12.08 25.47 36.43 3
B1 40.94 15.18 26.33 41.25
B, 46.98 17.36 25.68 49.94 31
B  -56.73 -18.76 3245 -40.41 (selection pressure, P)
B, 46.20 12.66 23.96 36.91 (n) (N)
C: 57.70 30.97 45.97 72.38 , P(%):n/NXlOO,
C, -51.46 -15.79 —28.27 —34.62
Cs 42.69 19.03 30.50 48.37 Kung (Z)
C 25.15 14.94 25.40 39.45 (Pi)  (P<0.05)
e 2421 10.92 18.03 30.10 5%
12 , 11 ,
Bs>Co>Lo>A3>Bs>A>C4>B1>B,>A>C3>Cy; B: C VA Pi
B3>Co>Lo>Bs>Cs>A3>B,>A1>B1>A>C3>Cy; ) Liu ©
*8 HRAH Kung EMERSSITEE
Tab.8 Kung values and the comprehensive evaluation values of the families
Kung (Z2) Kung breeding value
family survival rate shell height shell width body weight Pi

A 37.40 28.35 10.48 5.21 0.75

A, 28.30 27.39 10.08 4.86 0.58

A 29.30 29.07 10.56 5.35 0.71

B: 30.30 28.18 10.46 4.99 0.63

B, 27.20 27.55 10.54 4.34 0.48

Bs 80.40 37.92 17.43 11.08 2.58

B, 27.60 28.90 10.74 5.32 0.70

Cy 21.70 23.64 8.13 2.67 0

C, 77.70 37.07 16.94 10.65 2.45

Cs 29.40 27.07 9.96 4.46 0.50

Cy 38.40 28.25 10.57 5.13 0.74

Lo 51.30 32.53 13.58 8.07 1.55




Kung 313
A. irradians concentricus , ,
12 , ,
10 , 2 ,
12 ,
, 11 4
[71 ,
,Bs C; ,
8] B, C4 A; B, A, B, A, C; C
y 3%0 1
3 , Bz G
(P<0.05) ,
1 3 1
17
.3 )
yBa Ci Az B A1 Bl A
, Cs :
, , ( 5 (P>0.05),
[10-14] , ,
) y ; Cl 11 y B4 C4
, As; B, A B Ay GCj
, (P<0.05),
3.2
3.3 Kung
3
, Kung Z =y+C(y-y) C=
, 1-1/F F ,
, C y Z Ll
, F , C=1, Z=y,
1] 1 1 ( 4



314

20

, Ko

Pi \ B:s C,

, Pi

S % 3k

(1] ; : .o N

, 1997, 28(2): 146-152.

(2

(3]

(4]

(5]

(6]

(7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[4. , 1994, 25(4): 372-377.
Abbott R T, American seashells[M]. 2nd ed. New York: Von
Nostrand Reinhold Company, 1974, 447-448.
[91. , 2006 (3): 4.

[M]. : , 1999:
23-25.
LiuJY, Liu Z G, Sun X Z. The effects of inbreeding on pro-
duction traits of the southern bay scallop Argopecten irradi-
ans concentricus[J]. J Shellf Res, 2011, 30(1): 109-113.

[1. , 2003,10(6): 441-445.

[4]. , 2007, 31(4): 443-451.
[M]. : ,

1985.
Langdon C J, Jacobson D P, Evans F, et al. The molluscan
blood stock program- improving Pacific oyster blood stock
through genetic selection [J]. J Shellf Res, 2000, 9(1): 616.
Y uZ N, Guo X M. Genetic linkage map of the Eastern oys-
ter Crassostrea virginica Gmelin [J]. Biol Bull, 2003, 204:
327-338.
Lannan J E. Estimating heritability and predicting response
to selection for the Pacific oyster, Crassostrea gigas[J]. Proc
Natl Shellfish Assoc, 1972, 62: 62—66.

[ , 2004, 28(3): 267-272.

[l. , 2010, 34(1): 26-31.



2 : Kung 315

Breeding of a self-fertilizing family and Kung breeding value
evaluation of Argopecten irradians concentricus (Say)

LIU Zhigang®, ZHANG Qizhong®, ZHU Xiaowen*, HUANG Liping®, TAO Hougquan®, BAI Cheng*

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;
2. Zhanjiang Silverwave Ltd. of Marine Biotechnology, Zhanjiang 524022, China

Abstract: The bay scallop Argopecten irradians concentricus was introduced to China from South America in
1991. The individuals chosen for this experiment were the F3 offspring of the largest scallop, in terms of shell
height, bred from the years 2005 to 2007. Twelve adults were randomly selected from this population with a se-
lection pressure of 5%, and 12 self-fertilizing, hermaphrodite families were established. The control group (Lo)
was produced by mixed crossing of the F3 offspring of this scallop. Kung breeding and comprehensive evaluation
values were evaluated in the self-fertilizing family and the control group by inspecting indices such as growth and
survival of the offspring. The aim was to breed excellent self-fertilizing scallops and provide the material basis for
genetic improvement of the stock. The results showed that there were no significant differences between the fer-
tilization rate of the self-fertilizing families and the control group. However, the hatching rates were significantly
higher(P<0.05), and families B; and C, were the top two, then L, followed. In the larva stage, the daily shell
length growth was significantly higher in B; and C, than in the control group, but was significantly lower in the
other self-fertilizing families (P<0.05). The survival rates of B; and C, were significantly higher than the control
group, yet they were significantly lower than the control up to 4 months old (P<0.05). During this period, the
self-fertilizing families By and C, displayed significantly higher growth rates than the others in terms of shell
height, shell width, and body weight (P<0.05). The comprehensive evaluation and breeding value of the four traits
of the different family lines were B; >C, >L, >A; >B, >A,; >C4 >B; >A, >B, >C; >C;, which proved that B; and C,
were two excellent self-fertilizing families. In the 12 families, self-fertilization depression occurred to some extent
in nine, one failed and two (B3, C,) exhibited superior growth and survival. We conclude that it is feasible to es-
tablish high quality self-fertilizing families with large-size shell height, improving breeding efficiency, and short-
ening the breeding period.

Key words: Argopecten irradians concentricus Say; self-fertilizing family; breeding; Kung breeding value;
comprehensive evaluation value
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