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0.0625)4 , Z1 72 73 Z4;
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s Witred Gl G2 G4 (P<0.05); Z2 F1 F2 F3 F4
W . 74 G3 BW BW

- , (P<0.05) BL (P<0.05),

G2 BL 5.18+0.57cm, F1 F2
2 %R F3 F4 Z1 72 74 G1 G3 G4 BL (P<0.05)
2.1 ABS (P<0.05), 72
Z1 73 G2 G4 (P<0.05); G2 ABS
(CBW) 1 Gy , Z1 Gl G4
0, GL G2 CBW 49.91%, Z2 CBW
0.0938—0.1094, Gy 20.01%, Gn CBW  25.11%—49.91%, G
0.2813—0.4375 BW (P<0.05), Z2 CBW  20.01%—46.24%, Gy CBW
BW 8.59+3.85g, Z1 73 25.89%—34.07%
F1 FEHARZEEFLAEIMINR RERBXMER
Tab.l1 The growth related traits of L. vannamei families in different degrees of inbreeding
BW(g) BL(cm) ABS(cm) CBW(%)
Fl 0 7.53+3.11% 8.40+1.24* 5.98+0.90°¢ 41.33
G F2 0 8.08+4.03% 8.501.40™ 6.05+1.04* 49.91
F3 0 7.63+1.92% 8.66+0.78" 6.16+0.63% 25.11
F4 0 7.44+2 23 8.52+0.88° 5.96+0.67%¢ 29.92
Z1 0.1094 6.31£2.92% 8.04x1.32%° 5.59£0.91° 46.24
G 72 0.0938 8.59+3.85° 8.76+1.40° 6.19+1.01° 44.77
73 0.1094 5.63+£1.90% 7.77£0.98 5.49+0.75° 33.79
74 0.0938 7.101.42°° 8.43£0.59™ 5.9240.43*¢ 20.01
Gl 0.3125 6.48+1.77" 8.06+0.78"° 5.68+0.67"% 27.31
. G2 0.2813 4.51£1.17¢ 7.24+0.68° 5.18+0.57° 25.89
G3 0.4375 7.97+3.94™ 8.53+1.62% 6.08+1.20™ 29.92
G4 0.2813 5.59+1.91% 7.74+0.89% 5.45+0.64% 34.07
, (P<0.05)
2.2 , 15.43%+14.39%, (P<0.05)
2.3
90d
(SR) (SRy)
(SRy) 2 Gy SR 46.97%— (BW) (CBW)
63.78%, G. SR 36.73%—61.73%, Gy SR (SR) (SR,) (SRy)
58.74%—84.81% SR (P<0.05), 3 BW
G2 SR 84.81%+10.37%, (P<0.05), Gy BW , 7.66+2.86g,
SR(P<0.05), 74 SR 36.73%+14.41%, Gu , G BW
(P<0.05) SR (P>0.05) CBW ,
(P<0.05), G4 F3 , 76.92%+ Gy CBW , 29.30%=3.59%,
14.73% 76.71%+15.81%, F1 272 (P<0.05) SR
(P<0.05) SRy (P<0.05), (P>0.05), Gy , 69.62%=+16.91%;
Z3 SRy R 52.63%+14.31%, GL R 49.44%+17.34%
F4 (P<0.05), Gl SRy SR, (P>0.05), Gy ,



6 (Litopenaeus vannamei) 1253
67.63%+7.70%; Gy . 58.26%+10.24% G3 ,
SRy (P>0.05), G 8.61 7.82, 6
. 36.63%%8.72%; Gy . 31.25%¢+ (Gy) ,
12.69% (Gy) (Gu)
2.4 11.02%  20.36%, 10%
4 Z2 ~10.03% -5.83% 3

£2 TREXBENAEMTRANTFER. S22NZTHRKEETZ1E

Tab.2 The survival rate, high-concentration ammonia nitrogen tolerance, and hypoxia tolerance of L. vannamei families in different

degrees of inbreeding

SR(%) SRA(%) SRu:(%)

Gy

GL

Gwu

F1 59.34+14.63" 70.83+12.46™ 34.16+12.83%
F2 63.78+15.51° 76.71+15.81° 27.51+16.38%
F3 46.97+14.82%¢ 63.74+14.83% 36.43+12.71°
F4 48.51+£16.14% 59.26+15.71% 48.43+18.74™
71 55.9+15.72¢ 58.46+16.82" 35.41+16.43
72 43.16+15.81¢ 72.43+£13.41% 21.56+13.44°
73 61.97+14.72% 53.43+13.43% 52.63+14.31*
74 36.73+14.41° 48.73+16.63¢ 24.36+12.48%
Gl 58.74+14.92% 50.78+13.42%¢ 15.43+14.39"
G2 84.81+10.37° 43.93+26.72¢ 38.89+14.78"
G3 61.34+16.42% 61.46+16.46° 34.78+12.65%
G4 63.57+14.19° 76.92+14.73" 38.89+16.72%

R3 TRLBALPNEMITHKRE. FiE. ARELTRAL.

, (P<0.05)

SRAMMERIKAENZ T

Tab.3 The body weight, variation coefficient of body weight, survival rate, high-concentration ammonia nitrogen tolerance and

hypoxia tolerance of L. vannamei families in different degrees of inbreeding

BW(g) CBW(%) SR(%) SRA(%) SRu(%)
Gy 7.66+2.86" 36.56+11.20° 54.65£8.21 67.63+£7.70 36.63£8.72
G 6.88+3.04 36.20+12.14" 49.44+17.34 58.26£10.24 33.49+14.09
Gum 6.14+2.91° 29.30+3.59° 69.62+16.91 58.27+£14.37 31.25+12.69

, (P<0.05)
x4 NAEWNIMERRABRENFEERKERRRIFER
Tab.4 Inbreeding depression of body weight and survival rate of L. vannamei families in different degrees of inbreeding

(2

Z1
z2
Z3
Z4
Gl
G2
G3
G4
GL
Gu
Gy

6.27
8.61
5.51
7.03
6.51
4.53
7.82
5.71
6.86
6.14
7.71

(%) (%) (2) (%) (%)
18.68 -17.07 56.35 -1.94 1.77
~11.67 12.44 45.26 18.13 -19.33
28.53 -26.07 62.84 -13.68 12.50
8.82 -9.40 35.98 19.30 -20.58
15.56 -4.98 59.73 -8.05 2.58
41.25 -9.43 83.26 -27.98 9.95
-1.43 0.33 62.47 -13.01 2.97
25.94 -9.22 64.16 ~16.06 5.71
11.02 -10.03 50.11 9.35 -6.41
20.36 -5.83 67.41 -21.94 5.30
55.28
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(Gn) 5 (Gn) > (Gr)
, 5 (Gwm)
; (Gn) , (GL) 13.95% 14.84%, 10%
9.35%, 10% -13.63% —-4.73%
—6.41%, (Gw) Z3 G2 G4
2.5 ; 5
5 s Z2 ; (Gn)
G4 , (Go) (Gw)
> 5 6 9.81%  16.59%,

10%
) -11.84% —4.77%

x5 NAEMMEZRASRAMZHENREEMZHEZRRIFER
Tab.5 The inbreeding depression coefficient of growth related traits, survival, high ammonia nitrogen tolerance and hypoxia tolerance
of L. vannamei families in different degrees of inbreeding

(8 (%) (%) (8 (%) (%)
Z1 59.26 13.03 -11.91 36.12 3.96 -3.62
z2 71.39 -4.77 5.08 22.37 40.52 —43.20
Z3 54.67 19.77 —-18.07 52.71 —40.15 36.70
Z4 49.21 27.78 -29.62 24.48 3491 —37.22
Gl 50.15 26.40 -8.45 12.87 65.78 -21.05
G2 44.61 34.53 -12.27 39.43 —4.84 1.72
G3 61.53 9.70 -22.17 35.52 5.56 -1.27
G4 75.82 -11.27 4.01 39.24 —4.33 1.54
GL 58.63 13.95 -13.63 33.92 9.81 -11.84
Gy 58.03 14.84 —4.73 31.37 16.59 —4.77
Gy 68.14 37.61
10% —6.60%;
3 it Moss  (2008)
3.1 , 10%
, 2.6%—3.9%; Keys (2004)
s , 0.28—0.31 (Marsupenaeus japonicus)
, , —3.34%; ( ,
( , 1984) 2007; , 2009; , 2014)
, (Fenneropenaeus chinensis)
6.14+291g, ,
7.66+2.86g (P<0.05),
10% —10.03%, 20.36%,
-5.83% (2015) 11.02%,

16.68% , (2015)
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, z2
G3 , ,
; 6
(1993)
, 12.5%,
(1984)
( , 2003; , 2013;
, 2013; , 2013),
3.2

Dahlgaard (2000)
Bijlsma (1999) Miller(1994)

10%
—13.63%, 10%
—4.73%:;
10%
—11.84%, 10%
—4.77%;

(2009)

(P>0.05)
et al, 2003)

(P>0.05) ,
25% )
75% Moss  (2007)
De Donato  (2005)
, H, , 2004.
, (4): 94—100
5 > , 2013.
. , 28(4): 355—360
R , 1993.
, 13(4): 351—353
> > , 2012.
, 21(6):
955—964
s R , 2007.
WSSV . ,31(2):
226—234
,2001. . : ,214—219
, , , 2003.
, 10(6): 441—445
s R , 2009.
, 16(5): 744—750
, , , 2014.
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> s , 2015.
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, , 1984,
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(Shikano et al, 2001; Nakadate
(Poecilia reticulata)
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EFFECTS OF INBREEDING ON GROWTH, SURVIVAL AND STRESS
RESISTANCE IN LITOPENAEUS VANNAMEI

ZHANG Jia-Chen',
LIU Jia-Hui®

(1. Fisheries College of Guangdong Ocean University, Zhanjiang 524088, China; 2. Zhanjiang Guoxing Biotech Co., Ltd.,
Zhanjiang 524025, China)

YUAN Rui-Peng', LIU Jian-Yong', CHEN Xiao-Min', ZHENG Jing-Jing',

Abstract

ammonia (SR,) or hypoxia (SRy) for Litopenaeus vannamei families of different inbreeding degrees. The study was

We conducted a comparative study on body weight (BW), survival rates in 96 h under high-concentration

performed in a normal environment for 90 d. Three groups each having four families were set up in terms of inbreeding
degree, i.e., the group of moderate inbreeding degree (Gy) whose inbreeding coefficients (IC) were >0.25, that of light
degree (Gr) (IC between 0.0625 and 0.250), and that of zero degree (Gy) (an outbred group, IC at 0). In addition, the
inbreeding depression coefficient was calculated. The results show that the BW of Gy was 7.66+£2.86g, which was
significantly higher than that of Gy. The difference between SR, SR, and SRy of G and Gy were not significant. The
inbreeding depression coefficient of SR, SR,, and SRy of Gp were —2.05%, —1.35% and —1.07%, while those of Gy were
0.93%, —0.89% and —0.76%, respectively. The maximum BW occurred in GL for 8.59+3.85g. The maximum SR was in Gy
for 84.81%+10.37%, which is well above the others’. Of all the inbred families, 75% presented inbreeding depression in
SR,, and 62.5% in SRy. In other words, inbreeding depression was a common consequence for L. vannamei in growth
performance and tolerance to high-concentration ammonia or hypoxia. Therefore, highly-inbred individuals should be
avoid and the IC should be selected below 0.25. However, few inbred individuals showed better performance in growth and
tolerance against high-concentration ammonia or hypoxia. Above all, by selecting an appropriate mating strategy, the
shrimp breeding could be improved and benefited.

Key words Litopenaeus vannamei; survival; stress resistance

inbreeding; growth;
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