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Tab.1 Variety of Litopenaeus vannamei and sample code
sample code variety of Litopenaeus vannamei
ZK 1 Zhongke No.1
7X 1 Zhongxing No.1
KN Kana Bay Marine Resources
SS Shrimp Improvement Systems-Florida/USA
HD Breeding grouys of shrimp breeding center in Guangdong Ocean University
YH Breeding groups of Guangdong Yuehai Aquaculture Company
2013 8 48 h
20 120
3 , 30 500 L
1.2 R 400 L
, YHQXKNJ  YHQx ,
ZX3 SSQxSSA YHRXZKJ ZKYxYHJ ZXQx ( 23~24°C pH 7.8~8.0
ZX3 HDYxYHJ ZXQxKNJS8 7.0~9.0 mg/L),
0.62 mg/L  0.75 mg/L [ ,
, 48 h (LD) 0.62 mg/L
48 h (LD) 0.75 mg/L]
2013 48 h,
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[(6.0£0.5) cm] [(10.0£0.5) cm)], ,
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, 48 h
’ 2 241,
120 3 , | YHOXZKS
0 500 L : 60.12%, ZXOXKNJ
400L, (P<0.05) 480
( , YHO %
23-24C pH  7.8~8.0), x4 ’ YHORZXd
90 mg/L 120 mg/L HDOxYHS  SSOxSSJ
[ ( ) ’ YHOXKNZ(50.00%) ZX@xKNE  YHQXZKS
’ 48 h ZKOXYHJ 4 (P<0.05); ZKOxYHJ
(LD) 90.17 mg/L 48 h (LD) 10.35%, ; (P<0.05)
119.84 mg/L], 48 h, i
7.0~9.0 mg/L, ’ ’ 84 ,
2 h : , ;
24h
13
: 3 24h ,HDOXYHS
Excel 2003 24h 48 h YHQxZXJE YHQXZXJS HDQxYHJE ZXQxKNJ
,  SPSSI3.0 95.00%; ZKOxYHJ
(ANOVA), , 88.42% 48h
Duncan , , YHQXZXJ
(P<0.05)  SPSSI3.0 83.08%, (P<0.05), ZKQx YHJ
Pearson 16.54%,
: , P<0.05 (P<0.05)
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Tab.2 Effect of hypoxia stress on survival rate of different Litopenaeus vannamei juvenile groups

n=4;x £SD
24 h 1% 48 h 1%
combination group average survival of 24 hours average survival of 48 hours
YH ¢ <KNJ& 87.14+0.40° 50.00+0.47°
YH ¢ <7ZXJ 88.31+£7.10° 76.23+£5.71°
SS ¢ <SSJ 90.52+0.78" 74.61+3.75%
YH 2 <ZKJ3 60.12 £9.54° 20.09+5.90°
ZK 2 <YHJ 84.31+1.43° 10.35+5.19¢
ZX 2 <ZXJ 78.49+11.78° 62.32+3.21°
HD ¢ <YHJ 91.03+8.62° 74.38+3.46™
ZX ¢ <KNJ 75.12+7.15% 45.36+5.21°¢
(P<0.05).

Note: Data in the same column with different superscripts are significantly different (P<0.05).
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Tab.3 Effect of hypoxia stress on survival rate of different Litopenaeus vannamei adult groups

n=4;x £SD
24 h 1% 48 h 1%
combination group average survival of 24 hours average survival of 48 hours
HD ¢ <YHJ 98.43+2.34° 54.49+2.16%
YH ¢ <ZXJ 97.61+2.73% 83.08+2.87°
SS ¢ ><SSJ 98.41+3.52° 65.57+3.51°
YH ¢ <ZKJ 90.00+4.75% 28.06+2.81°
ZK ¢ <YHJ 88.42+2.31¢ 16.54%2.07"
ZX ¢ <ZXJ 91.75+2.34%¢ 57.53+3.07°
HD ¢ <YHJ 98.43£2.31° 71.12+2.83°
ZX 2 <KNJ& 95.06£2.42% 50.12+1.73¢
(P<0.05).
Note: Data in the same column with different superscripts are significantly different(P<0.05).
2.2 ZXQxKNJ 24 h 91.73%,
YHOxZXJ3 SS9xSS3  ZX9xZX3 HDYx
4 24 h YHJE , 48 h
, 85.00%, YHQ*KNJ , 24h 48h
YHQxZKJA HDYxYHJ )
ZXQxZXJ3 SSPxSSd (P<0.05) :
48 h , ;
YHQ*KNJ 97.71%,
(P<0.05); ZX@xKNJ  YHQxZXJ 5 24h , YH?xZXJ
SSQxSSA , , 64.31%,
(P<0.05), ZXQXKNJ , 85.00% 48h
61.79% , YH@xZKJ 24 h , YHQ*KNJ 85.53%,
, , 48 h (P<0.05); , HD2xYHZ
YHO*KNJG HDYxYHJ, ;. YHQxZKJ , ZX@xKNJ
x4 FAEPIBIARENLGIEN BRI 7R R0
Tab.4 Effect of ammonia stress on survival rate of different Litopenaeus vannamei juvenile groups
n=4;x =SD
24 h 1% 48 h 1%
combination group average survival of 24 hours average survival of 48 hours
YHQ*KNJ 99.78+0.76" 97.71+1.50°
YHRXZXS 88.43+2.38% 66.70+4.73%
SSPxSSd 86.57+4.53° 68.42+2.334%
YHQ*ZKJ 99.98+0.34" 80.01+4.72%
ZKQXYHJ 95.64+4.72% 71.62+2.31°%
ZXQxZXA3 85.46+1.12° 73.74+5.23%
HDQxYHJ 85.12+2.30° 86.43+3.58"
ZXQXKNJ 91.73 +2.31% 61.79+7.12¢
(P<0.05).

Note: Data in the same column with different superscripts are significantly different(P<0.05).
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Tab.5 Effect of ammonia stress on survival rate of different Litopenaeus vannamei adult groups
n=4;x £SD
24 h /% 48 h 1%
combination group average survival of 24 hours average survival of 48 hours
YHQ*KNJ 96.72+4.75° 85.53+£1.67°
YHQxZXJE 82.31+6.51° 58.36+2.63°
SS@xSSd 96.62+4.93" 58.64+1.79¢
YHQ*ZKE 89.34+£10.23* 69.23+3.33°
ZKQ*xYHJ 93.07+4.93° 60.43+0.97°
ZXQxZX3 90.00+14.1* 60.87+3.46°
HDQxYHJ 87.5+13.58" 74.18+2.79°
ZXQ*xKNJG 88.94 £15.74™ 48.96+0.67¢
(P<0.05).
Note: Data in the same line with different superscripts are significantly different(£<0.05).
48.96%, (P<0.05) 3
2.3
6 3.1
Fi, 48 h
48 h Pearson ,
0.975, (P<0.01); Seidman ",
Fi, 48 h 2 mg/L ,
48 h Pearson )
0.986, (P<0.01); Fi, , ,
48 h 48 h 1]
Pearson -0.029, (Penaeus chinensis)[w
(P>0.05), (Penaeus setiferus)[ls]
; Fi, 48 h 48 h 0.62 mg/L,
48 h Pearson 0.75 mg/L,
~0.024, (P>0.05), ,
Fi, 48 h
R 6 ARIFMHT NLAIEXENFE R B AHEXE
Tab.6 The correlation between the survival rate of Litopenaeus vannamei under different conditions
Pearson P
combination group Pearson correlation coefficient
average survival ofjuvenéi‘lishand adults under 48 hours hypoxia stress 0-975 0.001
average survival ofjuveniishand adults under 48 hours ammonia stress 0.986 0.001
average survival ofjuv:ii?es under 48 hours ammonia and hypoxia stress ~0.029 0-945
48 h -0.024 0.955

average survival of adults under 48 hours ammonia and hypoxia stress
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A comparative study of hypoxia and high-ammonia resistance between
Litopenaeus vannamei inbred and hybrid offspring at different stages

YUAN Ruipeng, LIU Jianyong, ZHANG Jiachen, HU Zhiguo

Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China

Abstract: We conducted a comparative study of hypoxia and high-ammonia resistance in Litopenaeus vannamei after 48
hours of stress in different mating combinations of the F| generation at the juvenile and adult stages. We set up eight mat-
ing combinations of inbred and hybrid L. vannamei with six different genetic backgrounds. The results show that the sur-
vival rates of the YHY x ZXJ, SSQ x SSJ, and HDQ x YHJ juvenile shrimp mating combinations were 76.23%, 74.61%,
and 74.38%, which were significantly higher than those of the other mating combinations (P<0.05). Survival rates of adult
shrimp under hypoxic stress were 83.08%, 65.57%, and 71.12%. Thus, these adults could be used as candidates for hy-
poxia-resistant breeding. Survival rates of the YH? x KN&, HDQ x YHJ, and YHQ x ZKJ juvenile shrimp mating
combinations were 97.71%, 86.43%, and 80.01%, which were significantly higher than those of the other mating combina-
tions (P<0.05). Survival rates of the adult shrimp under high-ammonia stress were 85.53%, 74.18%, and 69.23%. Thus,
these adults could be used as candidates for high-ammonia resistant breeding. Hypoxia and high ammonia resistance of the
HD{x YHJ mating combination was high, but the correlation between hypoxia and high-ammonia resistance in the dif-
ferent mating combinations was not significant. We found that if a female parent originated from the YH group, its off-
spring were also hypoxia resistant, suggesting that the hypoxia resistance trait is a maternal dominant genetic trait. Hy-
poxic resistance decreased during the growth and development of the shrimp. The correlation between mating combina-
tions of juvenile and adult shrimp for hypoxic stress and high-ammonia stress was highly significant (P<0.01). These re-
sults suggest that the hypoxia and high-ammonia resistance traits of L. vannamei should be evaluated at the juvenile stage.
This study lays the foundation for developing and culturing hypoxia- and high ammonia-resistant L. vannamei strains.
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