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Comparison of growth and survival between the self fertilized and
hybridized families in Argopecten irradians irradians
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Abstract: Hybridized families of bay scallop Arggecten irrandians irradians between Stok A and Stock B, which

are separated from each other were established by using the pair mating and self-fertilized families were used as

control groups at the spring of 2002. The experiments consisted of AA (A% xA &, BB(B% xB

&, AB(A ¢

xB & and BA(B% x A & groups. Heterosis is very clear. Growth and survival of the hybrid progeny are both

improved. Considering growth, heterosis is 35.34 % at larvae stage and 21. 17 % during grow out, respectively.
The growth rate of the cross compared with the self-fertilized was improved 35. 53 % for AB and 35. 13 % for BA
at larvae stage, and which was 43. 32 % for AB and 12. 34 % for BA during grow out. Considering survival,

heterosis is 35. 17 % at larvae stage and 12.34 % during grow out, respectively. The survival percentage of the
cross compared with the self-fertilized was improved 25.23 % for AB and 12. 36 % for BA at larvae stage, and
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which was improved 49. 44 % for AB and 21.29 % for BA during grow out. The genetic difference between Stock

A and Stock B may be the success fundament of genetic improvement.

Key words: Argopeden irradians irradians; family, hybridization, self-fertilization, heterosis
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1 ( ) (a) (b)
Tab.1 Average length and daily increment (a), and heterosis (b) of larvae shell for different experimental groups
age of larvae (d) &Um' a-h
experiment groups 1 3 5 7 9 growth rate
AA 89. 84(3.5) 96.54(3. 8) 109. 64(7.5) 129. 8(8. 4) 146.12(15. 4) 7.230°
BB €. 243.2) 99.4"( 4. 8) 117. 1%4. 9 132. 9°( 12. 4) 152.4%(19. 5) 7. 880°
: AB 8. 0%(2.2) 97.7% (3.0) 115.9%7. 1) 139.7°(9.3) 165. 7"( 16. ) 9. 773
BA 8. 1%(3.6) 99.9%(3. 8) 121.9¢ (7.1) 145.4>(7.0) 173.0( 12.7) 10. 675"
H (%) 0 0.87 4.90 8.53 13.47 35.34
b Hu(%) 0 1.24 5.75 7.63 13.42 35.13
Hy(%) 0 0. 50 4.10 9.41 13.52 35.53
( P> 0.05) ,
Notes: the same letters in each column mean no significant difference( P> 0.05), the follow ing motes are the same as Tab. 1
2 47 10 (a) (b)

Tab.2 Larval survival rates (a) and heterosis at 4, 7 and 10 days for different experimental groups

( )age of brvae (d)

experiment groups 4 7 10
AA 66. 18'(23. 01) 22.08%( 6.64) 14. 64“(10 50)
. BB T2. 618( 23. 8) 35.83%(39.51) 20. 34*(27.
AB 86. 71%(2. 26) 31.38%3.76) 16. 56%( 5. 17 )
BA 78. 4*(2. 06) 45.56%( 12.29) 21. 07%(11. 30)
H( %) 19.35 2.% 7.58
b Ha(%) 31.02 Q.12 13.11
Hg(%) 6.33 27. 16 3.59
3 ( ) () (%) (b)
Tabh.3 Average shell length (a), and heterosis (b) o juvenile for different experimental groups
age of larvae (d) (Hme d- 1)
experiment groups 70 100 130 1(0 growth rate
AA 9.97%(1.00) 17. 97%(3. 91) 25.19%(4.23) 34.90°(4.27) 0.277°
BB 11. 03"( 1.88) 24. 74"(4. 63) 35.99%(5. 23) 47. 00°( 7. 40) 0. 38
¢ AB 10. 96"(1.45) 20. 73%(3. 47) 35. 08" 4. &4) 46. 9" 6. 05) 0.397%
BA 11. 50°( 1.63) 24.73(2.79 37. 417 4. 03) 30. 81°( 4. 75) 0.437"
H(%) 6.9 6.44 18. 49 19.05 25.23
b H,(%) 9.93 15.36 39.2 33.78 43.32
Hy(%) 4.2 0 3.95 8. 11 12. 34
4 78 9 (%) (%) (b
Tab.4 Survival rates ( %) (a), heterosis (%) (b) at month 7, 8 and 9 for different experimental groups
month
expcriment groups 7 8 9
AA 73. 06'(15. 23) 41.70%(25. 55) 66. 76*(11. 07)
BB 75. 74( 13. 91) 71. 86 13.41) 75.19%( 8. 97)
: AB 77.83'(18.77) 89. 43%( 5. 75) 85. 00%( 2. 36)
BA 87. 00*( 11. (2) 91. 31"(5.82) 91. 67%( 2. 35)
H(%) 10.77 59. 16 24,46
b H,(%) 6.53 114. 46 27.32

Hy (%) 14.87 27.07 21.92




271

47% , AA 0.

3
277 mmed ', B : BA
43.32%; A
31 , BA 12.34% ,
, AB ,
[ 8 ,
, (2, 4), 19.
(131 93%, 31. 46% B
, A 25.23% ( ) 49.44% (
[2] , ) ; A ,B
, 12. 36% ( ) 21.29% (
1982 ) \ A A B
. 1992 1999 .
, Falconer " “
A 1982 , ?
, 26 | 14] « 2
(20 )
’ [5.6,15]
;B s A
1999 , (406 B ( ),
) (3 ), A
( ) , .
, ’ [ 16] B , A ,
( ) A \ A
B LA
, B ,
, , Argopecten circularis
, [5]
LA B , .
A B ( 1 .
~ 4, , ’
3.2 . .
, , LR R ARK PR ARET FN R HE 4R
( 1, 3), 35% , A AR BAN B9RYG F LT W54 LR EE N
20% AA BREFNREEH PO BN EXF QKRBT
7.230 Bmed ', B , K289 THE, 8D
AB 35.17%;
BB 7. 880 Hmed ™',
A \ 35.



272

28

2]

3]

4]

5]

6]

7]

8]

9]

Wu Z Q. Genetics and breeding in aquaculture ( Third Editor)
[M]. Xiamen: Xiamen University Press 2000. [

( ) [M]. : )
2000. ]
Newkik G F. Review of the genetics and the potential for selective
breeding of commercially important bivalves [ J]. Aquac, 1980,
19: 209- 228
LouY D. Fish breeding [ M]. Beijing: China Agriculture Press,
1999. | . [M].
1999. |
Sheridan A K. Genetic improvement of oyster production a critique
[J]. Aquac, 1997, 153: 165- 179.
Cruz P, Ibara M. Larval growth and survival of two catarina
scallop (Argopecten circuaris, Sowerby,
their reciprocal crosses [ J]. J Exp Mar Bio Ecol, 197, 21295
- 110.
Manzi J J, Hadley N H, Jr Dillon R T. Hard clam, Mercenaria

1835) populations and

mercenaria, broodsocks: growth of selected hatchery socks and
their reciprocal crosses [J]. Aquac, 191, 94 17- 26.
Zhou M D, KaoY T, Wu Y. Preliminary studies on hybridization
of Crassostrea gigas with Ostrea rivularis and Oktrea plicatulal J| .
J Fish China, 1982, 6(3): 235- 240.[ R R
[J]. , 1982, 6(3): 235- 240. ]
Zhang G F, Wang J H, Zhao HE, et al. The RAPD marker of
self bred and hybrid progeny between Chinese and Japanese
populations of Hdliotis disaus hanna Tno [J]. Oceanol et Limnol
Sin, 2002, 33 (5): 48— 491. | R s R

FI  RAPD

[J]. , 2002, 33 (5): 484-491.]

Chang Y Q, Liu X L, Xiang J H, & dal. The juvenile growth and

survival of hybrid between Chinese population and Japanese

[10]

(1]

[12]

[13]

[14]

[15]

[ 16]

population of Chlamysfarrei[ J]. J Fish China, 2002, 26 (5):
385- 390. | R s s

[J]. ,
2002, 26 (5): 385- 390. ]
Zhang G F, Liu S X, Liu X, et al. The edablishment of self
fertil zation families (SFF) and the biological effect in Argopecten
irradians| J] . J Fish Sci Chmna, 2003, 10(6): 441- 45. |

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

Sastry A N. Reproduction of the bay scallop Aequipeden irradians
Lamarck. Influence of temperature on maturation and spawning
[J]. Biol Bull, 193, 125: 146- 153
Zheng H P, Zhang G F, Liu X, et d. Study of families
edablishment and their growth, development of different shell
colors of bay scallop Arggeden iradians irradi ans Lamarck, 1819

[J]. Oceanol et Limnol Sin, 2003, 34(6): 632 - 639. [

[J]. , 2003, 34(6): 632 -

639. ]
Falconer D S, Mackay T F C. Intoduction to quantitative genetics
(Fouwth edition) [ M]. Longman group, Essex, Enghnd, 19%.
Zhang F S, He Y C, Liu, X S, et al. A report on the
introduction, spat rearing and experimental culture of bay scallop,
Argopecten irradians Lamarck [ J]. Oceanol et Limnol Sin, 1986,
17 (5): 367- 74. | s s s

> 1. , 1986, 17 (5): 367-
374. ]
Hedgecock D. Hybrid vigor is pervasive in crosses among inhred
lines of Pacffic oysters [J]. ] ShellfishRes, 199, 15 (2): 511-
S11.
English L J, Magure G B, Ward R D. Genetic variation of wild
and hatchery populations of the Pacific oyster, Crassostrea gigas
(Thunberg) , in Australia [ J]. Aquac, 2000, 187: 283- 298.



