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Tab.1 The sample number (IN), mean, minimum, maximum, standard deviation (SD) and coefficient of variation (CV) of

body weight and survival rate of L. vannamei groups

[E2N 28 FEARK R Yifti/g H/ME/g = INIENS P2 /g A5 REUY%
trait environment N mean minimum maximum SD cr
Rfis  body weight HS 1723 16.83 3.01 32.50 4.34 25.78
LS 1150 15.95 6.35 34.70 3.88 24.33
TFi# survival rate HS 2155 78.65 7.69 100.00 17.56 22.33
LS 2193 52.26 10.53 100.00 22.56 43.17
Gt AT AT RMIR A, R Sexx iz 85 1 I A [ 3 R0 5 EnvyxSex & 55 i1 £

=B 2 A K AL SR ¥ (average information restricted
maximum likelihood, AIREML), i i3 ASReml4%k
PR T FLANE XTI A BT 1 7 22 2 531, B AT
BRSSP
Yijki = p+ Env; + Sex; + Env; X Sex;+
biWt, (Env; x Sex; x Tank;) + aj+ (1)
ar (Env;) + eju

A, yij;d#] 2792 INOR NG EXJL]‘{W{E ﬂf]ﬁiﬁi
A s Env & 58 i 9550 5 B 04 T8 8 800
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Tab.2 Genetic parameters for body weight and survival rate of L. vannamei under HS and LS environment

REMLftii{ REML estimated value

ZH g
parameter environment P FERnES TE B (A )
body weight survival rate survival rate (converted value)

s w HS+LS 0.45+0.07 0.55+0.08 0.31

HS 0.51+0.08 0.45+0.08 0.22

LS 0.30+0.07 0.62+0.09 0.39
HS+LSHEEFHIE  HS+HLS genetic correlation 0.900.06 0.8120.06
LR 5 3085 AR T 22 R8s 4% 077 22 BUARL(K) oh=114; 034.=0.018;
ratio of genotype - environment interaction variance to 02=6.96; 02,=0.18;
additive genetic variance (K) K=0.16 K=0.10

00 (0.81+0.06), PO/~ H £h B H] 5% & A1 0 JE
2Rk IE AH G o AR J SR RAE I MR A KAE 4 0 Sk
0.16F10.10, & GXERL W YA 1 2 (K<0.50),
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DL BT FIAET% 560 & Fh B bR 93 & O B2,
Rt — D EE &, T L& i A KR
P FRBHAENG 205 0 LGN XTER BT S AP (R) . (H
2, AOFFEMSRER AN 1S, JFRMA: ™
TR SE B EARER B AR EE . t TERE 30
<52 IH) 2 AR, T REAF TR B R A Ak R AL
I EARRN, AR e oE TAE bt — 207,

SEH:

[1] Cheng W, Chen J C. Effects of intrinsic and extrinsic
factors on the haemocyte profile of the prawn,
Macrobrachium rosenbergii[J]. Fish & Shellfish
Immunology, 2001, 11(1): 53-63.

[2] Cheng W, Chen J C. The virulence of Enterococcus to
freshwater prawn Macrobrachium rosenbergii and its

immune resistance under ammonia stress[J]. Fish &



4 1

LA, % AT PLA I X IF A AR T MR8 A% 174l 577

[31]

[6]

[7]

Shellfish Immunology, 2002, 12(2): 97-109.
Gomez-Jimenez S, Uglow R F, Gollas-galvan T. The
effects of cooling and emersion on total haemocyte count
and phenoloxidase activity of the spiny lobster Panulirus
interruptus[J]. Fish & Shellfish Immunology, 2000,
10(7): 631-635.

W EAL, FFE, BIRFr. HASTB IR G5 5 Al pH Y
& NPE[T). sh IR &, 2005, 40(6): 74-79.

Yang F Y, Li X J, Yang X Q. Adaptability of
Macrobrachium nipponense juvenile to water alkalinity
and pH[J]. Chinese Journal of Zoology, 2005, 40(6): 74-
79 (in Chinese).

2sRA, B, P, SRR SR U M p HAE X FLAAE
WA R A7 % ZE s (1] AR S 5 2 36, 2010, 29(5):
945-950.

Yao Z L, Wang H, Zhou K, et al. Effects of water
carbonate alkalinity and pH on survival rate of post-
larval Litopenaeus vannamei[J]. Chinese Journal of
Ecology, 2010, 29(5): 945-950 (in Chinese).

oL, gk 5T, FAEEAE, S 24 LA IR 4 [R] Bl K
REAFELE T I AK L] #aifg e 24, 2011,
30(1): 152-158.

Wu L F, Zhang L P, Hu C Q, ef al. Comparison on
growth rates of two full-sib families of Litopenaeus
vannamei in different salinities[J]. Journal of Tropical
Oceanography, 2011, 30(1): 152-158 (in Chinese).
R, EhAs, E5K, . K RE S RE IR L
ANIEXTIRNAE A PERE . IS X RNA/DNA LEAE (¥ 2 57
I K = 55, 2008, 29(4): 69-73.

Liang M Q, Wang S W, Wang J L, et al. Difference in
growth performance, ACP and AKP activity and
RNA/DNA ratio of Litopenaeus vannamei cultured in
seawater and low salinity water[J]. Marine Fisheries
Research, 2008, 29(4): 69-73 (in Chinese).

Sk, A, FUA, S5 N T 5B AR SR T LA
IEIEA SRINCAES=F i bl i ey o s L W
224, 2013, 37(12): 1770-1781.

Jin W, Luan S, Kong J, et al. Genetic evaluation and
investment appraisal of the multi-trait selection breeding
program in Litopenaeus vannamei[l]. Journal of
Fisheries of China, 2013, 37(12): 1770-1781 (in
Chinese).

Li W J, Luan S, Luo K, ef al. Genetic parameters and

genotype by environment interaction for cold tolerance,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

body weight and survival of the Pacific white shrimp
Penaeus vannamei at different temperatures[J].
Aquaculture, 2015, 441: 8-15.

Campos-Montes G R, Montaldo H H, Martinez-Ortega
A, et al. Genotype by environment interaction effects for
body weight at 130 days of age in the Pacific white
shrimp [Penaeus (Litopenaeus) vannameil[J].
Veterinaria México, 2009, 40(3): 255-268.

Gilmour A R, Gogel B J, Cullis B R, et al. ASReml User
Guide Release 4.1 Structural Specification[M]. Hemel
Hempstead: VSN International Ltd, 2014.

Wolfinger R D. Heterogeneous variance: Covariance
structures for repeated measures[J]. Journal of
Agricultural, Biological, and Environmental Statistics,
1996, 1(2): 205-230.

Dempster E R, Lerner I M. Heritability of threshold
characters[J]. Genetics, 1950, 35(2): 212-236.
Shelbourne C J A. Genotype-environment interaction: its
study and its implications in forest tree improvement[C]//
Proceedings of joint symposia for the advancement of
forest tree breeding of the genetics subject group,
IUFRO, and Section 5, Forest Trees, SABRAO. Japan,
Tokyo: Government Forest Experiment Station, 1972: 1-
28.

Ponce-Palafox J, Martinez-Palacios C A, Ross L G. The
effects of salinity and temperature on the growth and
survival rates of juvenile white shrimp, Penaeus
vannamei, Boone, 1931[J]. Aquaculture, 1997, 157(1-2):
107-115.

Bray W A, Lawrence A L, Leung-Trujillo J R, et al. The
effect of salinity on growth and survival of Penaeus
vannamei, with observations on the interaction of IHHN
virus and salinity[J]. Aquaculture, 1994, 122(2-3): 133-
146.

EXER, W, Y, B RO LA IR ARG . AR
ARE R WS MALT]. #FEK AT 5T, 2006, 27(1): 8-
13.

Wang X Q, Cao M, Ma S, et al. Effects of salinity on
survival, growth and energy budget of juvenile
Litopenaeus vannamei[J]. Marine Fisheries Research,
2006, 21(1): 8-13 (in Chinese).

TCHRER, BREOE, % B 4, & 300 Lasxt if A4 K 5
FPEDIRERI R [T]. R K Z IR (B RBER),
2007, 12(2): 108-113.

http://www.scxuebao.cn



578

Ko 4R

4%

[19]

[20]

[21]

Shen L Q, Chen Z Q, Chen C S, et al. Growth and
immunities of the shrimp, Litopenaeus vannamei
(Boone) exposed to different salinity levels[J]. Journal of
Jimei University (Natural Science), 2007, 12(2): 108-113
(in Chinese).

A, Fal, P, S5 BN R 56 DN ER I AR R A AL
RS B2 T]. AR, 2004, 28(9): 20-25.

Huang K, Wang W, Lu J, et al. Salinity effects on
growth and biochemical composition of Penaeus
vannamei[J]. Marine Sciences, 2004, 28(9): 20-25 (in
Chinese).

PN T, BRI D, SU/NBR, 4 FLARIE T IR A K R g A%
SHIE I, KF= 24, 2013, 37(5): 672-678.

XuR W, Qian Z Y, Liu X L, ef al. Genetic parameter
estimation for growth traits of Pacific white shrimp
(Litopenaeus vannamei)[J]. Journal of Fisheries of
China, 2013, 37(5): 672-678 (in Chinese).

Kenway M, Macbeth M, Salmon M, et al. Heritability
and genetic correlations of growth and survival in black

tiger prawn Penaeus monodon reared in tanks[J].

http://www.scxuebao.cn

[22]

[23]

[24]

Aquaculture, 2006, 259(1-4): 138-145.

W, I B, WER. JLFLEE(Haliotis diversicolor
supertexta)i ik £ 5 A4E K MR 8L S BRG], #
T 5H1E, 2014, 45(3): 542-547.

Jiang X, LiuJ Y, Lai Z F. Estimation of genetic
parameter for low salinity tolerance and growth of
Haliotis diversicolor supertexta[J]. Oceanologia et
Limnologia Sinica, 2014, 45(3): 542-547 (in Chinese).
FiE, EEH, MK, KEM(Larimichthys
crocea) i PRI Al T8 K H 8% ST Ad ], et
WIVE, 2009, 40(6): 781-785.

Wang X Q, Wang Z Y, He X R. Heritability and
tolerance of Larimichthys crocea to environmental
factors[J]. Oceanologia et Limnologia Sinica, 2009,
40(6): 781-785 (in Chinese).

Ibarra A M, Famula T R. Genotype by environment
interaction for adult body weights of shrimp Penaeus
vannamei when grown at low and high densitie[J].

Genetics Selection Evolution, 2008, 40(5): 541-551.



434 LA, % AT PLA I X IF A AR T MR8 A% 174l 579

Genetic evaluation for body weight and survival of Pacific white shrimp
(Litopenaeus vannamei) at different salinity

*

KONG Jie ", LUAN Sheng >, LUOKun', LI Xupeng',
MENG Xianhong ', CAO Baoxiang ', LIU Ning'

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: The purpose of the present study is to reveal the effects of different salinity on body weight and survival
of families of Litopenaeus vannamei. A total of 4348 shrimps from 72 families were raised for 60 d in the 30
salinity and 15 salinity environment. We analyzed the genetic parameters of body weight (BW) and survival rate,
and genotype by environment interaction (GXE) of L. vannamei at the 30 and 15 salinity. The results showed that
at the 30 salinity, both the average body weight and survival rate were higher than those at the 15 salinity. In this
study, the heritabilities of BW at the 30 and 15 salinity were (0.51+0.08) and (0.30+0.07), respectively, which were
all high. After conversion, the heritabilities of survival were 0.22 and 0.39, which varied from medium to high.
After integrating the data in the 30 and 15 salinity, the heritability of BW and converted heritability of survival
were (0.45+0.07) and 0.31, respectively, which were both high. The estimates of genetic parameters might be over-
estimated because the common environmental effect was not included in the estimation model due to convergence
problem. The results showed there were high genetic correlations (0.81-0.90) for BW and survival between the
two salinity. Ratios of GXE variance to additive genetic variance were all less than 0.5, GXE effects for BW and
survival were not significant. These results suggested that although there were differences in growth and survival
for families of L. vannamei between the 30 and 15 salinity, the GXE was not significant and re-ranking effect was
low. Therefore, there is no need to establish a separate breeding line of L. vannamei for each salinity from 15 to 30
salinity environment.

Key words: Litopenaeus vannamei, salinity; body weight; survival rate; heritability; GXE interaction
Corresponding author: KONG Jie. E-mail: kongjie@ysfri.ac.cn

Funding projects: Special Scientific Research Funds for Central Non-profit Institutes, Chinese Academy of
Fishery Sciences (2015B04XK01); National Natural Science Foundation of China (31572616); "948" Project of
the Ministry of Agriculture of China (2016-X39); Key Research and Development Project of Shandong Province
(2016GSF115030); Project of Taishan Scholar Program for Seed Industry ; Guangdong Province Agriculture
Improved Variety Establishment of System Project (zj0004)

http://www.scxuebao.cn



