44 4 Vol.44, No.4
2013 7 OCEANOLOGIA ET LIMNOLOGIA SINICA Jul., 2013

(Exopalaemon carinicauda)

*

( 266071)

7 7 % R & & (Exopalaemon carinicauda)49 M2 F X %, @4 28 MHEBK £, 24
MWET 30 B A0 50 B @ AR EKARE. FI A SPSS 2 F 8y — A MHEA(GLM)T A, HH XA
REWH ZA L, itk EE R EE I EREN, BR AL 30 8850 B RAEKHERE
AT E A A A 0.14—0.35 F1 0.07—0.31 Z &, A & @4 30 B A 50 B #4K & 8y /it o
Al #E 0.12—0.23 Fn 0.14—0.33 2 Ji; #MRE 2400 L ERTHMRET 240, HAMER
BHEARFAELFHRARN . £33 t e, KAFFAMR. BALEAR T ZHA0EITHEE LY
KABBEKF, 2RMTEL BTN EEALEANEEAT. BRTUANETLEAB T 24
AT EE G RAERATANERDBEKFRER R A TR E. AFAREREKYN
HRANKKFEEURET T ERE ), UBEFAATERANEHAKNEREAR AR .

HRAW; Rk KE; ®EA
$966.9

(Exopalaemon carinicauda) , ,

i E

( , 1955)
13333 , (Mercenaria merce-
) naria)(Rawson et al, 1990) (Strongy-
) locentrotus intermedius)( , 2003)
> (Apostichopus japonicus)( , 2006)
> (Scophthalmus maximus)( , 2008)
(Crassostrea gigas)( , 2009)
(Portunus trituberculatus)( , 2010)
/ (Hucho taimen)( , 2011) (Fennero-
( » 2008; » 20105 penaeus chinensis)( , 2007)
» 2005; » 2010; » 2010), (Penaeus vannamei)(Argue et al, 2002; Castillo-Judrez
et al, 2007; Gitterle et al, 2005a, b; Goyard et al, 1999;
Pérez-Rostro et al, 2003a, b) (Penaeus
* , << % 2012AA10A409
CARS-47 ,2013A0701 , E-mail: lijt@ysfri.ac.cn

: s , E-mail: lijian@ysfri.ac.cn
:2012-05-25, :2012-07-29



4 : (Exopalaemon carinicauda) 969

monodon)(Benzie et al, 1996; Kenway et al, 2006; 124

Krishna et al, 2011) (Penaeus japonicus)
(Hetzel et al, 2000) (Macrobrachium rosen- Yi=U+a; +8 + (a P + eij
bergii)(Luan et al, 2012) , ,u sa B A i
B ] ; (apyy A
, i B j > €ijk
) , SPSS
) (General Linear Model) ,
( . 1
2001) , 1 ,N S D
5 0'52 5 UD2
> 5 Ge2 s Ki Ky
1 ;
(K3) ,
1.1 1 13,
(Exopalaemon carinicauda) 198 Ks ZQ[N _ﬁgni ]
(44 , 154 ) o i
1.2 125
1.2.1 2012 4 , 3
’ ( , 2001)
148 69 , ,2012 4,
5 5—15 49 . he=4% o5X/( o5+ o p 2+ 03):
49 , 28 , ho?=4x op2 (o2 + 002+ 02,
1.2.2 2, hept=2x(ow+
300 1 % 1 100L O-Dz)/(GSZ+O-D2+O-e2);
4 > h52 hD2 hSD2
(Brachinonus
plicatilis) (Artemia sinica) , ,
10%, > )
200 , , t
1.2.3 49 5 2
30 ) ) 2.1 30 50
0.01mm; s 0.01g, 30 50
30 50 2
*1 2FEBRENKRBETESERNFESN
Tab.1 Analysis of variance for phenotypic variation of full-sibs families
s-1 SSs MSs 0 +Kox op K% 072
D-S SSp MSp oK xop’
N-D SS. MS. e’

N-1 SSr




970

44
%*2 BREABL30 BEEF 50 BIRAIRKMAEREAS ,
S tESH ' K,
Tab.2 Basic statistics for body length and body weight of E.
carinicauda at 30 and 50 days stages =30; K, =30;
K; =45
30 1470 25.47 4.23 0.26 0.04 2.3
50 1470 29.22 4.49 0.40 0.09 30 50 s
(K1) (K2)
2.2 30, (K3) 45
30 50 R
3 , 30 50 s
30 50 F P<0.01, ; « 4
30 50 s
F P<0.01, 30 50
%*3 BHEBUN30 BfF150 BRRETSEHBMAESH
Tab.3  Analysis of variance for components of phenotypic variation of E. carinicauda at 30 and 50 days stages
30 32 86.775 6.446%* 32 3.795 1.006**
16 28.444 2. 544%* 16 1.568 0.478
1421 13.045 1421 0.79
1469 1469
50 32 95.794 6.777%* 32 2.56 0.942
16 27.799 2.252%%* 16 0.87 0.047
1421 17.383 1421 0.40
1469 1469
s (P<0.01)
£4 FATBWEEFLEAS ,
Tab.4 Analysis results of ca.usal components of phenotypic ) )
variance
30 50 30 50 , ,
o 1.2962 0.0495 1.5110 0.0375
o 0.5133 0.0259 0.3472 0.0157
o 13.0450 0.7900 17.3830 0.4000 5
o ton+o  14.8545 0.8654 19.2412 0.4532 (h? >0.4)
o5 +op’ 1.8095 0.0754 1.8582 0.0532 R (h2 <0.2)
(Benzie et al, 1996)
2.4 s
4 ,
, (G
, Benzie  (1996)
3 6 10
3.1 5
, 0.10, 0.39; Argue (2002)



4 (Exopalaemon carinicauda) 971
%5 BEBY 30 BidF050 AR AKFIFERE DR 18
Tab.5 Heritabilities of body length and body weight of E. carinicauda and the t test at 30 and 50 days stages
30 50
t t t
0.3490 2.4388* 0.3141 12.1786%** 0.2288 1.9130 0.3310 2.3728*
0.1382 4.5611** 0.0722 0.1197 1.7551 0.1386 0.3831
0.2436 3.4407** 0.1932 0.1743 3.0850%* 0.2348 13.5722%*
oeeETT cowxze (P<0.05) (P<0.01)
0.84; Hetzel (2000) ,
6 0.16—0.31 , , ,
; (2007) “ | 3 ,
4 0.4—0.5 ; 50 30 ,
(2008) R DFREML ; 50
5 0.07 (2010) 30 ,
80 120 ,
0.25—0.64 R
0.1—0.8 ,
, 30
50 )
0.07—0.35  0.12—0.33 ; ; > 2008. (Scophthalmus
maximus)
’ , 39(5): 499—504
’ , , , 2011.
, , ) , 18(1): 75—82
5 t , , , 20009.
. ,5:736—743
> 5 , 2003.
’ ’ ,10(3): 206—211
’ , 1955. : 48—
30 0.24, 50 0.17; 49
30 0.19, 50 , , , 2010.
0.23 . , 34(5): 704—710
5 5 , 2005.
3.2
“ | ,29(1): 1—5
30 50 R R , 2010.
) , 34(12): 1789—1794
) 30 , , , , , 2008.
. 50 ,29(3): 80—84
s s , 2006.
. , 13(3): 378—383
R R , 2010. (Portunus
> > trituberculatus) , 41(3):
, , 322—326
, , 2001, ) : , 60—
74

Argue B J, Arce S M, Lotz J M et al, 2002. Selective breeding of

Pacific white shrimp (Litopenaeus vannamei) for growth and
resistance to Taura syndrome Virus. Aquaculture, 204: 447—



972

44

460

Benzie J A H, Kenway M, Trott L et al, 1996. Estimates for the
heritability of size in juvenile Penaeus monodon prawns
from half-sib mating. Aquaculture, 152: 49—53

Castillo-Juarez H, Casares J C Q, Campos-Montes G et al, 2007.
Heritability for body weight at harvest size in the Pacific
white shrimp, Penaeus (Litopenaeus) vannamei, from a
multi-environment experiment using univariate and multi-
variate animal models. Aquaculture, 273: 42—49

Gitterle T, Rye M, Salte R et al, 2005a. Genetic (co)variation in
harvest body weight and survival in Penaeus (Litopenaeus)
vannamei under standard commercial conditions. Aquacul-
ture, 243: 83—92

Gitterle T, Salte R, Gjerde B et al, 2005b. Genetic (co)variation
in resistance to White Spot Syndrome Virus and harvest
weight in Penaeus (Litopenaeus) vannamei. Aquaculture,
246: 139—149

Goyard E, Patrois J, Reignon J M et al, 1999. IFREMER’s shrimp
genetics program. Global Aquaculture Advocate, 2(6): 26—28

Hetzel D J S, Crocos P J, Davis G P et al, 2000. Response to
selection and heritability for growth in the Kuruma prawn,
Penaeus japonicus. Aquaculture, 181: 215—223

Kenway M, Macbeth M, Salmon M et al, 2006. Heritability and
genetic correlations of growth and survival in black tiger
prawn Penaeus monodon reared in tanks. Aquaculture, 259:
138—145

Krishna G, Gopikrishna G, Gopal C et al, 2011. Genetic parame-
ters for growth and survival in Penaeus monodon cultured in
India. Aquaculture, 318: 74—78

Luan S, Yang G, Wang J et al, 2012. Genetic parameters and
response to selection for harvest body weight of the giant
freshwater prawn Macrobrachium rosenbergii. Aquaculture,
362—363: 88—96

Pérez-Rostro C I, Ibarra A M, 2003a. Heritabilities and genetic
correlations of size traits at harvest size in sexually dimor-
phic Pacific white shrimp (Litopenaeus vannamei) grown in
two environments. Aquaculture Research, 34: 1079—1085

Pérez-Rostro C I, Ibarra A M, 2003b. Quantitative genetic pa-
rameters estimates for size and growth rate traits in Pacific
white shrimp, Penaeus vannamei (Boone 1931) when reared
indoors. Aquaculture Research, 34: 543—553

Rawson P D, Hilbish T J, 1990. Heritability of juvenile growth
for the hard clam Mercenaria mercenaria. Marine Biology,
105: 429—436

HERITABILITY OF BODY LENGTH AND WEIGHT FOR THE RIDGETAIL
WHITE PRAWN EXOPALAEMON CARINICAUDA

LIJi-Tao, LIJian, LIU Ping, CHEN Ping, HE Yu-Ying, GAO Bao-Quan
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract
cauda were estimated by intra-group correlation of full-sibs at 30 and 50 days stages after hatching. A total of 82 maturing

In this study, the heritabilities of body length and weight in the ridgetail white prawn Exopalaemon carini-

shrimp were taken from selected population. 49 sires and 294 dams were mated in 13*69, and 49 full-sib families were
produced, including 28 half-sib families. 30 individuals were randomly sampled in harvest on day 30 and 50 in age from
each family and body length and weight were measured. Causal components of phenotypic variance were calculated with
the GLM procedure of SPSS software. The results show that the heritability of body length at 30 and 50 days of age were
0.14—0.35 and 0.07—0.31, and the heritability of body weight was 0.12—0.23 and 0.14—0.33, respectively. No signifi-
cant difference was found in the heritability between maternal and paternal genetic variance. However, the difference was
significant in components variance of full-sibs within sires and dams. The results prove that the values from components of
variance of full-sibs within sires and dams were precise and unbiased for the body length and weight. The study showed
that the heritabilities for body length and weight were moderate, and selective breeding would improve greatly early
growth of E. carinicauda.
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