Phylum Arthropoda
Class Crustacea
Subclass Malacostraca
Superorder  Eucarida

Order Decapod
Suborder Natantia
Family Penagidae
Genus Penaeus

Penaeus monodon Fabricius, 1798

(common name) 1Black Tiger shrimp

(Motoh, 1985)

(Anderson, 1993)
( , 2532)
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(tagging)

(Bergman , 1992) Nielsen (1992)

Klar Parker (1986)

1.1 Chemical Marking

1.2 Genetics Identifiers
DNA

1.3 Biotelemetric Tag

1.4 Natural Mark
(parasite)
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15 Internal  Tag
visible implant (V.l.) tag, passive integrated
transponder (PIT) tag, code wire tag code wire tag
Spot prawn, Pandalus platyceros (Prentice Rensel, 1977) 1 striped hass,
Momne saxatilis Blue tilapia, Oreochromis aureus (Klar Parker, 1986)

PIT tag GMIT (Genetic
Manipulations for Improved Tilapia) TAD (Technology Adaptation and
Development) Vv PIT tag
YY fluorescent elastomer tag v.l. teg

PITtag  fluorescent elastomer teg

1.6 External Mark
]

1.7 External Tag

floy tag, streamer teg

floy tag
(0. niloticus) IDRC-CLSUIFAC Fish Genetics
Project (Tayamen, 1992) GIFT (Genetic Improvement of Farmed Tilapias)
(Eknath , 1993)
externel tag internal teg external mark

(Neal, 1969)
externel tag



(externel tag)
tag)

(2534)
3
(eye stalk tag)
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(carapace marking
(streamer tag)



42.2

70%

18
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Benzie, Frusher
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1.2

9

(1995)

no.12
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(carapace length excluding rostrum, CL)

0.32
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50%
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(2534)
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(2519)



13.6%
Frusher (1981)
0.15 .X 2.2
1 2
10.9% 1.6%
1.7
150
Sandifer ~ Lynn (1980); Tave

(1982); Djunaedah, Kokarkin
Cash (1991)

Pratoomchart, Piyatiratitivorakul

Misamore  Browdy (1997)
Djunaedah (1986)
80 100

(P. Merguensis)

Ting (1986)

19
0.2
186

streamer g 0.3 .X 95

(P. Merguiensis)

(artificial - insemination)

Fartante (1975); Sandifer

Brown (1981); Bray, Chamberlain
Nurdjana (1986);

Smith  (1979);
Lawrence
Ting (1986); Bauer

Menasveta (1991); ,

(2534); Benzie, Kenway (1995).

Lin
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82.35%,
39.11%
7187%  1311%

(2540)
60-90 2.5
1
60% !
1
(2534)
96.6%
2
Pratoomchart (1991)
36-72
100-150
(PFE)
(PH) (PLNN)
L (MBW) PFE, PH,
PLNN
PFE = 0.95XMBW r=0.84 N=51 p<0.05
PH = 0.78XMBW r=0.80 N=51 p<0.05
PLNN = 39.64+0.84XMBW =040 N=40 p<0.05
PFE PH PLNN

0.05
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2. 51-72 [, PFE
63% PH 54% Beard Wickins (1980)
! 50-80 PH 44% 24-30%
( 6) PH 1%
50
3.
PFE PH PLNN
60
Primavera (1983)
4.
PFE PH
PLNN
PH 0.01 PH PFE
0.01
1%

(Malecha, 1983)

(qualitative characters)
(normal  distribution)

multiple genes polygenes



(metric trait)

(continuous variation)

(phenotypic variation)
(genotypic variation)
(enviromental  variation)

Vp = VG+ VE+ 2Covqe

Vp =
\VG=
VE=

2Covge =

22

p = G+E (Falconer, 1989)

(Falconer, 1989)

(additive genetic variation, VA
(dominance genetic variation, VD)

(epistatic genetic variation, V)



VG VA + VD + V,

Vp = VA + VD + V, + VE + 2Covge

(meiosis)
VA
meiosis
VD
VD
VD (Falconer, 1989; Tave, 1993; , 2538)
VA VD , 2533)

(heritability, h2)

0-1

(Rice, 1970)
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(broad sense heritability)
(h2G=VG/Vp) (narrow
sense heritability)

(h2G=VA\Vp)

( , 2530)

(sib analysis)

- (parent-offspring regression)

(response to ection)

Becker (1992)

31

- (full sib famillies)

(half sib famillies)

( , 2538)
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(Cov(ht) - 1/4

(Cov() = 1/4Va)

(CoV(fc)) 1/2
1/4
(VEQ) CoM(fe) = 1/2Va+1/4Vd+Vec (Falconer, 1989
, 2530)
(Vp)
(VA) (VD)
(VE) (C32) Q)
(CT2) VA +VD +VEC +VEW =
Cc Btcj2taw cj8
Cov(hf)
(CT28+CT2) CoV(fc) <J2W
(Vp - Cov(f8)
ad
(CT2 - a 28-a2w) Cov(fe) - COV(M)
2 (Falconer, 1989) VA
1
(h2s) (h2d) 4Cov () 4[Cov(8
- CV(H) ( 28td)

2 Cov(fo (Becker, 1992) 3



2

(Falconer, 1989)

observation component

sires :
dams :
progenies :

total : (Jt=(J 3+ta (+E w=

26

covariance and causal components estimated

O s =¢ oV(H:) = (1/4)Va

Crd = CoV(fe) - Cov(H) = (1/4)Va

<7w—Vp - CoV(3 = (2/4)Va +(3/4)Vd +V|

O p=\Vp = VA +VD +VEC +Vew

sires+dams : (T 3+cJd —Cov( = (2/4)Va +(1/4)Vd +V|
3 (Falconer, 1989)
famillies estimates fo heritability
half sibs sire-component : h 3= 4Cov() = 4(7 3 <7 t
dam-component : h2d = 4(Cov( - Cov(hf)) = 4a2) a
full sibs dam+sire : h2sid = 2Cov(3 = {2( 3+ day
Benzie, Kenway Trott (1997)
6 10
1:2 80x30x30 3 200
36
0.1
0.59+0.3 0.3+0.11
0.56+0.03 0.39+0.004 6 10

1 mathernal effect
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(Macrobrachium  rosenbergii)

Malecha, Masuno Onizuka (1984)
unbalance design 234
5 50
311 0.189+0.189 -0.143+0.250 0.023+0.127
(hd) (B
(h2s+d) 0.349+0.282 0.348+0.297 0.348+0.154
Meewan (1993)
8 2
hX hX 15 17
19 21 23 0.000+0.072 0.071+0.111 0.186+0.168 0.148+0.145
0.204+0.141 additive gene
hX 15-19 19
28 28 19 0.231+0.149 2 23
0.095+0.078 additive gene
19 23
h28 0.397+0.219 h2d 0.128+0.072
31 h2s
0.000+0.039 hd 0.729+0.075 additive gene

maternal effect
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Lutz Wolters (1989)
Red Swamp Crawfish (Procambams clarkii)
150
2 0.08+0.2 0.45+0.11

0.38+0.31
0.54+0.16
0-0.38
3.2 -
(dependent variable, Y)
(independent variable, X) -
(b) Y=a+bX
- b
2b
3.3
(selection response, R) (selection
differential, ) R:S

h2 = RIS



(realized heritability, h2R)

(Macrobranchium nipponse)

0.24+0.065

Wong

McAndrew (1990)
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