22 3 Vol.22, No.3
1998 9 JOURNAL OF FISHERIES OF CHINA Sep., 1998
A REVIEW OF GENETICS AND BREEDING
IN SHRIMPS (PRAWNS) AND CRABS
Jilin=nglz S QIU Gae-Feng

( , 200090) ( Fisheries College, Shanghai Fisheries University, —200090)
KEYWORDS Shrimps (prawns) and crabs, Genetics and breeding
( Decapoda) s
, ( ) , ,
30 , 70 >
, s ( Eriocheir sinensis)
1
1.1 (Population genetics)
( )
Proctor [ 1974] ( Pe-
naeus aztecus)5 s , Lester[1979]
3 s 26 (gene loci),
R (Heterozygosity) (H= 0.079~ 0.092) Redfiled

[ 1980]

:1997-

(P. merguiensis)25 (H= 0.008) , Mulley

03- 20
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[ 1980] 7 6 (Metap enaeus spp.) (H=
0.006~ 0. 033) , Lioe[ 1984] 6 1 s 29 s ,
Tam [1992] 7 3 17 , H=0.007~ 0. 049,
Py.9s= 0.059~ 0. 235 0.
05, Hedgecock [ 1982] 65 , H=0.000~ 0. 128 Tam  1993] s
, Nelson [ 1980] (ge-
netic drift) , (intensive fishing pressure) [ Tam
1993], (bottleneck effects) [ Sbordoni  1986]
) . (
) ( genetic distance) D= 0. 95, D= 0.44[Mu}
ley  1980], ( genetic identity) 1 0.601£0.024 0.630
£0.077, D= 0.63] Lioe 1984|
Ne(effective population size) Shordini [ 1986]
(P.japonicus) ,
H= 0. 102, 7 , (H7= 0.036), 10%
M alecha [1989] Ne ,
1 4

Tab. 1 Heritabilities of several character at different developmental
stage in 4 specdies of shrimps ( prawns)

0.13%0. 03 ( ) Finley [1983]
0. 1120. 05( )
0.08%0. 05 ( )
0.35%0. 15 ( ) Malecha [ 1984]
0. 00( )
1 0. 00~ 0. 64 Lester [ 1988]
1 0.00~ 0.18
1 0.15~ 0.36
2~ 30 0.23£0.2
15~ 43 0. 00
() 0.53%0.27 Leser [ 1988]
) 0.60%0.25
() 0.35%0.17
() 0.05%0.06
1 1. 00 Lester [ 1988]
1 0. 64~ 1.00
1 0. 84~ 1.00

1.2 (Quantitative genetics)
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(‘heritability) Hedgecock [ 1976,1978]
, 30% [ Malecha 1983],
, Finley [ 1983] ,
4 (1), [ 1990a] [ 1996] (P. penicl
latus)
1.3 (Cytogenetics)
> , Carnoy| 1885]
( Crangon catap hractus ) ( Carucinus manus ) ,
Niiyama[ 1934] s
[ Milligan 1976, 1986, 1988, 1996, 1997b, 1994],
[ Farmer 1974, Murof ushi 1983], s
Hayashi [ 1988] , 5
[ 1988] s
, 70 .26 , 0.7% s
( 4Hm), , (2n) 64~ 376,2n
(Brachyura) ( Leucosiidae) (Philyra scabriuscula), 2n
(Macrurans) (Astacidae) (Astacus trow bridgiti ), , ( Homarus amer i~
can) (94~ 185), [ Hughes 1982]
[ Murofushi 1984 1987 1989, Mayorga 1982, 1989],
(M. nipponense) s
[ 1994 1997¢]
s , Murofushi[ 1990]
[ 1996a] , (Galatheidae)
( Grapsidae) 1 7, Niiyama
1.4 (Molecular genetics)
(Artimia spp.) [ Hedgecock  1982],
2 DNA
Tab. 2 The range of relative amount of the nudear DNA content in shrimps ( prawns) and crabs
1 1 5 4 9 13 2 3 3 9 19 26 4 7 11
(%) 68~ 101 90~ 1000 126~ 170 38~ 130 35~ 230
DNA
1.4.1 DNA
Mirsky [ 1985] ( Plagusia depressa) DNA 1. 41pg,
20 29 58 DNA [ Chow  1990], DNA

(Feulgen reaction photocytometry) (flow cytometry) s
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Chow  [1990] DNA DNA (2
1.4.2 DNA
(genome DNA polymorphism)
DNA
DNA (DNA sequence polymorphism) (restriction fragment length
polymorphism, RFLP) (OPs) M13
DNA (DNA fingerprinting) Neigel [ 1991] O (P- screen)
Southern (Menippe mercenaria) (M. adina) DNA ,
DNA RFLP DNA , Palumbi  Benzie[ 1991]
DNA(mtDNA)RFLP Williams [ 1990] PCR RAPD(random
amplifled polymorphic DNA) R DNA
DNA [ 1996¢] Garcia Benzie[ 1995]  Garcia
[ 1996] ( Penaeus monodon) (P. vannamei) DNA
, RAPD
2
2.1
[ 1995, Bray 1990] )
(mass selection) [Donaldson 1970], ,

(inbreeding effect),

response) , [ M alecha 1977],

(Ne)
( ) )

,Malecha| 1977]

2.2
[Sarver 1979, 1994]
[ Sandif er 1980, Lin
1978, Uno 1972, Carlberg 1978], X
[Lin  1988] , X
s [ Bray 19901, x H. gammans
berg  1978], x M. shokita [ Shokitai 1978],
s [Lin 1988 s
, , Sandifer [ 1980]
4 (5 ) 2 (2
( 3 ? x 8
( ) ( ),

[Shokita 1978

(N)C L1 )

(selection

( L2 ),

Lester [ 1983]

« 3,
1986]
[ Shokita
[ Cark
x
( Palaemoninae)
) ; 1
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Tab. 3 Studies of interspecific hybridization in shrimps (prawns)

Lawrence [ 1984]

? x 3 Bray [ 1990]
x ( )
x Lin [ 1983]
x H. gammarus Carlberg [ 1978]
x M. maacolmsonii Sankolli [ 1982]
x M. shokitai Shokita [ 1978]
x Shokita [ 1978]
x Uno Fujita[1972]
2 x Sandifer [ 1980]
Berg [ 1986]
X Smith [ 1981]
Berrill [ 1985]
4
Tab.4 Studies of polyploidy breeding in shrimps ( prawns) and crabs
) ( ) (%)
30°C 15~ 20 60 [ 1992]
CB lppm 50~ 65 15~ 20 66.7 [1992]
DMAP 300 Bm 8 12 75 (1995)
30 15 15 70 (1995)
CB 0.1~ 2.5 5~ 20 10~ 40 62.5 [ 1993]
mg/ dm?3
30~ 33C 5~ 20 5~ 30 32 [ 1993]
0~ 9C 5~ 15 15~ 90 43.8 [ 1993]
38~ 417C 210~ 240 1~ 2 36. 8 [ 1997a]
39~ 40°C 10~ 40 3 Lu  [1993]
CB 1.5 mg/l 15 18 58. 18 | 1997]
CB 1.5 mg/1 570 18 57. 89
2.3
Clark ( 1990) ( Sicyonia ingentis) ,
, , ( P. chinense) [

Clark W H. 1990.

) .
, . 1995.

<
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1992 5 « 4, ,
[ 1996] , (
) ( ¢ 7 )s ( 1994) |
1997a], [1997] s
9. 4% ( 8. 9%8cm, 8. 2lcm), [
1992] , )
[ 1994] , (1995)
2.4
10cm , s s s s
) ) 4
2.4.1
) [1990b] 17—
s 3 , 5
( Paragpenaeop sis hardwickii),
[ Kulkarni 1979, Nagahushanam 1981],
[ 1989] (Seylla serata) ,
, [ 19921,
2.4.2
(‘androgenic gland) , s s
Charniaux— Cotton| 1954]
( Orchestia ganmarella) s s s
s s [ Hoffman 1969, King 1964,
Nagamine 1980, 1993, 1995, 1997] ( 1997) Nagamine| 1980]
,Malecha [ 1992]
6.5~ 7.5cm ( 30 )
3.20: 1 Sagi [ 1990]
s Sagi [ 1986] s “ ” ,
(3) 1994,
(4) , , . 1997.

(5) s . 1995.
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2.4.3
[ 1986] (1990)
[1993] Co¥r
\ [ 1994]
(3~ 3. 5¢cm ),
[ 1997]
2.4.4
( )
30 .

2.44: 1(P< 0.01),

’

2.5
[ 1996a]
, 1%,
) , ,
3
[ 19907,

’

, (top cross)

37.22%

41. 5~ 42°C,

’

3% |

)

(commercial cross)

[ 1993]

1996b] ,

1.4 ),
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