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Fig. 1

Growth rate of different Pinctada fucata families at different sites

Fi, F, and F; denote fast-, median- and slow-growth families, respectively; 1, 2, 3 denote Li’an, Tandou and Bailong sea sites, re-

spectively.
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Tab.3 Genotypexenvironment interaction analysis based on general linear model (GLM) and AMMI model

shell length shell height shell width total weight
model G E G*E G E G*E G E G*E G E G*E
GLM 72.47% 24.13% 3.34%  80.66% 15.30% 4.04% 88.55%  9.00% 2.45% 84.17% 12.51%  3.32%
AMMI 65.40% 23.50% 5.63%  71.30% 17.66% 5.63% 79.55% 10.81%  3.58% 76.34% 13.31% 5.33%

: G- , E- , GXE-

Note: G-Genotype, E-Environment, GXE—-Genotypexenvironment interaction.

R 72.47% 80.66% ; R 4
88.55% 84.17%; , , Fy F,
24.13% 15.30% 9.00% 12.51%; X R F; , ( 2
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Fig. 2 AMMI biplots of four growth traits in the pearl oyster Pinctada fucata
El, E2 and E3 denote Li’an Lingshui, Tandou Zhanjiang and Bailong Fangcheng, respectively. F; F,and F; denote fast-, median- and
slow-growth families, respectively.
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Tab. 4 Genotypexenvironment interaction analysis based two models in different growth stages of Pinctada fucata

) shell length shell height shell width total weight
. . month age
origin of variance GLM AMMI GLM AMMI GLM AMMI GLM AMMI
5-8 97.71% 96.76% 98.66% 97.91% 95.91% 92.32% 98.49% 97.32%
N 8-11 70.38% 66.81% 79.51% 76.48% 91.81% 88.77% 85.01% 82.31%
genotype,
11-14 74.50% 65.54% 75.39% 67.71% 68.79% 60.87% 75.82% 68.25%
14-17 33.74% 32.45% 46.26% 43.02% 68.10% 64.23% 60.99% 57.50%
5-8 1.27% 1.26% 0.54% 0.54% 0.19% 0.18% 0.11% 0.11%
. E 8-11 24.26% 23.03% 16.35% 15.73% 4.76% 4.60% 11.66% 11.29%
environment,
11-14 11.20% 9.85% 12.67% 11.38% 15.87% 14.04% 12.28% 11.05%
14-17 62.26% 59.87% 46.23% 43.00% 25.88% 24.41% 32.66% 30.79%
5-8 1.02% 1.01% 0.80% 0.79% 3.90% 3.75% 1.40% 1.38%
GxE 8-11 5.36% 5.08% 4.14% 3.99% 3.43% 3.31% 3.32% 3.22%
X X
11-14 14.30%  12.58%  11.94%  10.73%  15.34%  13.58%  11.90%  10.71%
14-17 4.00% 3.84% 7.51% 6.99% 6.02% 5.68% 6.34% 5.99%
x [10]
x (10.82%)27 AMMI
X F,
AMMI , F, ,
g % > F3 ( 2,
b
> ( 1) 1 F3
, , 4 3 , F
b b F2
Kvingedal
[11-12]
, 11~14 (2012 12
2013 2 ) R 10%
b b
> b 2
92.32%~98.66%,
b
( 30%~40%), ; : 2012 3—9
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; , 3
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5
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F 3 (
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Genotype-by-environment interactions at different growth stages of
the pearl oyster, Pinctada fucata

WU Man" 2 LIU Baosuo', HUANG Guijul, CHEN Mingqiangl, FAN Sigangl, YU Dahui'

1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South
China Sea Resource Exploitation and Pcotection Collaborative Innovation Center(SCS-REPIC); South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: With the recession of the pearl oyster, Pinctada fucata, germplasm, it is urgent for the pearl industry to
select varieties with optimal traits. Analysis of genotype and environment interactions is important for verifying
and promoting elite varieties, for selecting breeding varieties suited to specific environments, and for determining
breeding objectives. In this study, we selected three typical families (F;, F,, and F3) with fast, median, and slow
growth that were cultured in Li’an (Lingshui, Hainan), Tandou (Zhanjiang, Guangdong), and Bailong (Fangcheng,
Guangxi) for 1 year. Eight hundred individuals per family were cultured in each location. The three familie lines
were started in January, 2012. Multiple analysis of variance (ANOVA) and additive main effects and multiplica-
tive interactions (AMMI) were used to analyze the effects of genotype-by-environment (GXE) interaction on dif-
ferent growth stages. Results showed that the growth rate of different P. fucata growth traits in different sites was
significantly different (P<0.05).The fastest growth rate was observed in Li’an, Hainan, and the slowest rate was
observed in Bailong, Guangxi. The F; generation had the fastest growth rate with regard to total weight, whereas
F; had the slowest rate. F, had the fastest growth rate with regard to shell length, shell height, and shell width. In
total, the proportions of genotypic(G), environmental(E), and GXE interaction variances were 72.47%—88.55%,
9%—24.13%, and 3.32%—4.04% for the four traits, respectively. In different growth stages, genotypic variance re-
duced from 92.32%-98.66% to 32.45%—68.10%. Instead, environmental variance increased from 0.11%—1.27% to
24.41%—62.26%, and GxE variance increased from 0.79%-3.9% to 3.84%—7.51%. Analysis of AMMI biplots of
four traits showed that F, was associated with Tandou, F, was associated with Li’an, and F; was the most stable
family. Above all, the effect of GXE interaction was small. Family greatly contributed to phenotypic variation. Our
observations provide support for selective breeding of this animal.

Key words: Pinctada fucata; selective breeding; genotype-environment interaction; multiple factor analysis;
AMMI model
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