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Tab.2 Descriptive statistics of body weight of Litopenaeus vannamei at different staqes

n=30

larvae shrimp  individual marked

juvenile shrimp stage

adult shrimp stage reserve seed stage

combination
X +SD X +SD X +SD Sv X +SD Sv X +SD Sv
M-M 0.02+0.04 1.4+0.67 6.18+1.35°¢ 0.22 14.79+3.57°¢ 0.24 38.55+5.63% 0.15
H-H 0.04+0.04 1.0+0.38 5.86+1.55°¢ 0.26 17.63+3.46% 0.20 41.51+7.78% 0.19
T-T 0.02+0.02 1.0£0.52 6.03+1.12° 0.19 15.46+4.17% 0.27 38.56+4.31¢ 0.11
M-H 0.06+£0.02 2.4+1.27 11.19+3.69% 0.24 28.66+5.02% 0.18 54.47+£12.2% 0.22
M-T 0.03+0.02 3.4+1.46 12.48+3.29° 0.26 19.2+4.63¢ 0.24 43.58+5.21° 0.12
H-M 0.02+0.04 1.7+£0.62 11.45+£2.77° 0.24 31.13+£5.54° 0.18 39.08+4.25¢ 0.11
H-T 0.10+0.03 2.1£1.28 8.13+1.44¢ 0.18 18.74+3.64% 0.19 44.97+6.03¢ 0.13
M 0.04+0.02 3.8+2.04 12.74+3.04° 0.21 27.75+5.79° 0.21 50.2426.73° 0.13
T-H 0.03+0.02 1.1+£0.63 7.04+2.01% 0.29 17.19+3.694 0.21 41.78+6.56° 0.16
: (P<0.05).
Note: Different superscript letters in the same column denote significant differences (P<0.05).
80 >
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Tab.3 Analysis of least squares means on body weight of hybrid and inbred populations of Litopenaeus vannamei

LSM SGR MP HP

combination A B C A B C A B C A B C
A stage B stage Cstage A stage Bstage C stage A stage B stage Cstage A stage B stage C stage

M-M 6.18 14.79  38.25 4.37 2.03 0.68

inbred H-H 5.86 17.63  40.93 5.20 2.56 0.60

combination
T-T 6.39 16.36  38.45 5.46 2.19 0.61

mean 6.14 16.26 39.21

M-H 11.89 28.82 5474 471 2.06 0.46 0.98 0.78 0.38 0.92 0.63 0.34
M-T 12.15 19.60 4198  3.75 1.11 0.54 0.93 0.26 0.09 0.90 0.20 0.10
H-M 11.71 25.14 3991 5.68 1.78 0.33 0.95 0.55 0.01 0.89 0.43 -0.02
hybridized
combination ~ H-T 846 1874 4413 410 185 061 038 010 011 032 0.06 0.08
™M  12.07 27.75  50.14  3.40 1.94 0.42 0.92 0.78 0.31 0.89 0.70 0.31

T-H 7.64 17.31  43.25 5.70 1.90 0.65 0.25 0.02 0.09 0.20 —-0.02 0.06

mean 10.65 22.89 45.69

TA ,B ,C

Note: A stage represents larvae stage; B stage represents adult stage; C stage represents select seed shrimp stage.

x4 FLMEMTERGRER N ZRHYES T

Tab. 4 Analysis of least squares means on body weight of different parents of Litopenaeus vannamei populations

larvae stage adult stage reserve seed stage
population . sir
no. of sir ~ no. of dam dam parent sir dam parent sir dam parent
M 3 3 9.99 10.07 10.03 22.56  21.07 21.82 42.77 44.99 43.88
H 3 3 8.46 8.68 8.57 21.25  20.50 20.86 46.31 41.67 43.99
T 3 3 9.00 8.70 8.85 18.23  20.47 19.35 41.52 42.95 42.24
mean 9.15 20.68 43.37
b b
(M)> (T)> (H); ,
2 3 b
M>H>T; )
5 3 5 ’
H>M>T, , ,
M>T>H
, M , (Fenneropenaeus
, chinensis)'" (Macrobrachium nippo-
3 , nense)“s] (Macrobrachium rosenber-
gii)t'® (Penaeus monodon)!"”
3 (
3.1 )

SIS , SIS ,
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Evaluation of growth performance in three imported Litopenaeus
vannamei populations and their hybrid offspring

HU Zhiguo, LIU Jianyong, YUAN Ruipeng, ZHANG Jiachen
Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China

Abstract: The white shrimp, Litopenaeus vannamei, is one of the most economically important farmed shrimp
species worldwide, which has the higher yields and lower production cost, and it is mainly distributed from the
Gulf of California to the Pacific coastal waters of northern Peru. In 1998, L. vannamei was introduced to China,
but the long-term sustainability of white shrimp farming is currently under threat because of variation in size ,
vulnerability of farmed stocks to disease and many other germplasm recession-related problems. The current status
of white shrimp aquaculture highlights the need for a systematic stock improvement program to improve eco-
nomically important traits. The cultivation of strongly resistant, fast growing new shrimp strains is key to main-
taining sustainable development of the L. vannamei industry. Since the 1980s, many countries have gradually
established several L. vannamei breeding groups to improve growth, disease resistance, and other quantitative
traits that yield genetic improvement. Although the domestic L. vannamei germplasm mainly comes from an
American source, there has been substantial genetic improvement of L. vannamei, including production of new
strains such as “in section No. 1, ” “ZTE No. 1, ” “Kehai No. 1, ” and “Gui Hai No. 1, ” which were obtained from
distant groups by hybridization. Heterosis can effectively improve growth potential and increase production,
which is one of the most important goals of animal and plant breeding. Crossbreeding has been used in aquaculture
to exploit hybrid vigor in crossbred offspring that show better performance and increased fitness compared with
their purebred parents. In the present study, we used genetic resources from different geographical strains of white
shrimp from Miami, Hawaii, and Thailand in a complete diallel cross (Griffing I). In this study, we analyzed the
effect of heterosis on growth rate and body weight at parental- and hybrid-strain juveniles, adults, and reserve seed
stages. The results showed that the ranges of least squares means of different mating combinations among these
stages were 5.86—12.15 g, 14.79-28.82 g, and 38.25-54.74 g, respectively, and the ranges of growth rate were
3.40-5.70%/d, 1.11-2.56%/d, and 0.33-0.68%/d, respectively. Least squares means of hybrid strains were higher
than those of inbred strains. Heterosis analysis showed positive mid-parent heterosis and heterobeltiosis for body
weight of hybrids with a diminishing trend over time. The highest heterosis occurred in hybrid offspring that were
crosses of female individuals of the Miami population with male individuals of the Hawaiian population. At each
growth stage, least squares mean of offspring of the Miami population and average of the parents were higher than
those of the average of all 3 parent populations. Increase in proportion of Miami and Hawaiian parents when pro-
ducing crosses will help improve offspring growth performance. Our study provides theoretical basis and technical
parameters for constructing a base breeding population of white shrimp in the future.

Key words: Litopenaeus vannamei; complete diallel; body weight; least squares mean; specific growth rate; heterosis
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