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ASReml-R4 61.82 h, 42.10%,
Vi gt g st (2) 56.70~73.33 h,
s Vijk i J k 8.57%,
s M » 81(8)
i) C ) > Sij ij
> €ijk 2
) , ZA*xZQ PAxXXHR
DExDY  SI*XHY ; SAxXSQ
2.1 PExXHQ XHA*SQ
SAxXH? DJE*xXHP DJExD? ,
1 1 , PExXHQ ,
77.53 mm 5.31 g
Fz1 LPEMITER. SR ERERESIT
Tab.1 Description statistics on growth and high-salt tolerance traits of L. vannmei
(%)
(mm) 77.53 33.77 105.88 11.70 15.09
(2 5.31 0.51 14.53 2.24 42.10
(h) 61.82 56.70 73.33 5.30 8.57
Fz2 FLEMIT 10 MASE KT S SERKREME
Tab.2 Mean phenotype values of growth and high-salt tolerance traits for 10 combinations of L. vannmei
/mm /g /h
XHAE*xXHQ 79.93+11.70" 5.65+£2.28% 59.44+26.38"
DAxDQ 69.07+14.28¢ 3.87+2.15¢ 56.70+24.67°
Z3%ZQ 82.55+11.64° 6.33+2.23" 60.80+£32.57%
SAxSQ 78.42+11.95%¢ 5.24+2.49% 70.57+26.82°
P3ExPQ 76.80+10.98" 5.21+2.17% 61.80+28.56™
XHAXDQ 78.76+9.83% 5.55+1.93% 60.51+28.33"
XHE*XSQ 78.17£11.95% 5.47+2.24° 59.02+28.66°
DAExXH? 78.73+11.95% 5.62+2.54% 57.87+£29.06°
SA*XHQ 74.81+9.90° 4.60+1.79° 58.18+26.39°
P3xXHQ 80.80+5.54™ 5.78+1.12% 73.33425.24°
(P<0.05), (P>0.05)
2.2 P3xXHYQ ,
PIXXHS ,
(GCA) 3 3 ,5 222 0.30 , SCA
5 -1.71~3.37,
, ,  SExSQ  PAXXHQ
, P S , s 337  2.67
0.83 0.53
10 5 ,
(SCA) 4 , 1.07x107°%  3.04x10°%;

XHA*DQ  XHJExSQ

DJExXHQ

10.95  0.37,
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R3 FLAEMIFERANG SRR —RES MR E
Tab.3  General combining ability in growth and high-salt tolerance traits of L. vannmei
XH 4.14x10°° 1.74x10°° -0.49
D ~7.87x10°° -3.81x10° -0.83
Z 4.34x10°° 2.66x107° —-0.03
S -2.44x10°° -1.30x10°° 0.53
P 1.83x10°° 7.16x107 0.83
x4 NAEXNEEART S 2R ERES DL E
Tab.4 Specific combining ability in growth and high-salt tolerance traits of L. vannmei
XHE*XHQ 1.97 0.26 -0.61
DAxDQ -7.22 -1.22 -1.40
Z3XZQ 3.48 0.69 —0.09
SA*SQ 0.60 0.32 3.37
PExPQ -0.75 -0.12 -0.09
XHAE*DQ 0.94 0.17 —-0.10
XHExSQ 0.42 0.02 ~0.82
DJAxXHQ 0.91 0.24 -1.21
SAXXH? -2.56 —0.66 -1.71
PExXH? 2.22 0.30 2.67
x5 ERKAOMSRERESHHHTEEHS
Tab.5 Variance component of combining ability in growth and high-salt tolerance trait
(06ea”) 1.37x10°° 1.43x10°° 2.52
(0sca”) 10.95 0.37 7.84
(c,%) 128.43 4.71 765.38
(RN (1.07x107%)% (3.04x107°)% 0.33%
(osca’lo,”) 8.53% 7.86% 1.02%
8.53% 7.86%
2.52  7.84,
0.33% 1.02% 3
2.3 >
5 (H 6 :
6 ( , 2019)
, XHI*DQ (Jannathulla et al,
5.72%, DSxXHQ 2019; Li et al, 2020) ,
18.07% SIXXHQ 1300 km?
, XHExDQ PJIxXHY ( , 2016),
. PAXXH ,
20.97%; , ( ,
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Fz6 ZBREKREKITSHRMREIPHE
Tab.6 Heterosis of growth and high-salt tolerance traits of hybrid groupers
HI%
XHA*DQ 5.72 16.60 4.20
XHA%SQ 1.26 0.46 -9.21
DAxXHQ 5.68 18.07 -0.34
SAXXHQ -5.51 -19.23 -10.50
PEXXH? 3.11 6.45 20.97
2020) , (GCA)
) (SCA), ,
( ,
; R 1994), ,
5 ( , 2013)
( , 2016a, 2016b)
R 5
( ,2001) R R
(Argue et al, 2002), s
R XHA*SQ
, SI*XHY ,
10 (Bentsen et al, 1998),
, F, s (Liu et al,
, 2019), Thoa (2016) (Oreochromis
niloticus)
(-19.23%~18.07%) R 5
(Sui et al, 2016; Lu et al, 2017) R s
, XHA*DQ PExXHSQ ,
, PAXXHY ,
20.97%; ( , 2016)
(-10.50%~-0.34%) S P
(2015) , 0.53 0.83,
> R 5
( ,2005) ) P3*xXH?Q
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ANALYSIS OF COMBINING ABILITY AND HETEROSIS ON GROWTH TRAIT AND
SALINITY TOLERANCE OF DIFFERENT LITOPENAEUS VANNAMEI POPULATIONS

WANG Chong-Yi, WANG Lun, LIU Jian-Yong, FU Xue-Li
(Fisheries College of Guangdong Ocean University, Zhanjiang 524088, China)

Abstract
economic traits, it is urgent to carry out cross breeding of it. Therefore, incomplete diallel crosses from 5 strains of L.

Litopenaeus vannamei is a high-quality economic shrimp. To cultivate high-quality parents with better

vannamei were performed and the combining ability and heterosis of growth and salinity tolerance traits in the F; were
statistically analyzed. Results show that, for growth traits, the effect value of general combining ability (GCA) in 5 strains
was inferiority, and the growth in the experimental environment was mainly affected by special combining ability (SCA).
The non-additive effect of Z3 x ZQ, P& x XHSQ groups in growth traits was obvious, and the SCA effect value was 0.69
and 0.30, respectively. For high-salt tolerance traits, the GCA effect value of the strains P, S was the highest (0.83 and 0.53),
and the SCA of P& x XHQ, S& x SQ group was the highest (2.67 and 3.37). The analysis of variance of combining ability
on growth and salinity tolerance trait showed that, 3 traits of SCA variances were higher than those of GCA. The average
heterosis ranges of body weight and salt tolerance traits were —19.23%~18.07% and —10.50%~20.97%, respectively. P x
XHS combination had obvious heterosis in growth and high salt tolerance traits. Therefore, application of the combination
in breeding and production shall be promoted in the future.

Key words salinity; combining ability; heterosis

Litopenaeus vannamei; growth trait;



