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Genotype by Environment Interaction and Stability for Kernel Sweetness
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Genetic and environmental factors and their interactions had effects on yield of crops,
therefor this research was conducted to determine the genotype by environment interaction (GEI)
effects on kernel sweetness and husked ear yield of 5 sweet corn cultivars grown in 4 environments
using AMMI (additive main effects and multiplicative interaction) analysis. Five sweet corn hybrid
cultivars were evaluated in a randomized complete block design with 3 replications for 2 seasons. Each
season was composed of 2 environments: chemical and organic fertilizations. Analysis of variance showed
significant effects attributable to the cultivars (G), environment (E) and their interaction (GEI) for both
characters. AMMI analysis revealed that the first two multiplicative components of the interaction (IPCA1
and IPCA2) accounted for 92.1 and 99.8% of the variation of GEl for kernel sweetness and husked ear yield,
respectively. The scores of the principal interaction components showed high variability for the
environments relative to the cultivar effects. Wanburi (G5) was the most stable cultivar for kernel
sweetness because of its lowest AMMI stability value (ASV) and high kernel sweetness. Whereas Hybrix3

(G2) was the most stable for husked ear yield because of its lowest ASV and high husked ear yield.
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Table 1 Analysis of variance for kernel sweetness and husked ear yield, including the GxE

interaction partition according to the AMMI analysis

Source Kernel sweetness Husked ear yield
% % % %
df MS Explained  Accumulated MS Explained  Accumulated
Env. (E) 3 41.015* 1.007%*
Block/Env. 8 1.673 0.044
Genotypes (G 4  7.250* 0.198"
GxE 12 1.674% 0.073**
IPCA1 6 2.251* 67.2 67.2 0.128** 87.8 87.8
IPCA2 4 1.249"™ 24.9 92.1 0.026™ 12.0 99.8
IPCA3 2 0.797™ 7.9 100.0 0.001™ 0.2 100.0
Pooled error 32 0.769 0.015
Total 59
CV (%) 6.46 8.22

IPCA = Interaction Principal Component Axis

“Genotypes were tested using GxE interaction MS as an error term.
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Figure 1 Boxplot showing variations for kernel sweetness (Brix)

of sweet corn cultivars in 4 environments
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Figure 2 Boxplot showing variations for husked ear yield (tons/rai)

of sweet corn cultivars in 4 environments
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Table 2 The first and second Interaction Principal Component Axis (IPCA), average kernel

sweetness (Brix), AMMI stability value (ASV), stability index (SI) and stability rank of 5

sweet corn cultivars

Cultivars IPCA1 IPCA2 Kernel ASV Sweetness S| Stability
sweetness rank rank rank
(Brix)

Chainat2 -0.470 -0.442 1257 ¢ 1.344 2 5 7 3
(G1)

Hybrix3 1.067 -0.517 13.19 bc 2.930 5 a4 9 5
(G2)

Jumbosweet  0.436 0.903 14.47 a 1.484 3 1 4 2
(G3)

Chiatai -0.656 0.100 13.43 abc 1.775 4 3 7 3
(Ga)

Wanburi -0.378 -0.044 14.24 ab 1.022 1 2 3 1
(G5)

Means with the same letter in a column are not significantly different at LSDg s
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Figure 3 AMMI1 biplot showing the IPCA1 vs. means for kernel sweetness (Brix)

of 5 sweet corn cultivars evaluated in 4 environments
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Figure 4 AMMI2 biplot showing the first two principal axes of interaction (IPCA1 vs. IPCA2)

for kernel sweetness (Brix) of 5 sweet corn cultivars evaluated in 4 environments
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Table 3 The first and second Interaction Principal Component Axis (IPCA), average husked

ear yield (tons/rai), AMMI stability value (ASV), stability index (SI) and stability rank

of 5 sweet corn cultivars

Cultivars IPCA1 IPCA2 Husked ear ASV ASV Yield Sl Stability
yield (tons/rai) rank rank rank
Chainat2 (G1) -0.288 0.184 1.54 2.110 3 2 5 2
Hybrix3 (G2) 0.090 -0.263 1.51 0.706 1 3 4 1
Jumbosweet (G3) 0.099 0.247 1.43 0.760 2 4 6 4
Chiatai (G4) 0.497 -0.016 1.33 3.622 5 5 10 5
Wanburi (G5) -0.397 -0.152 1.68 2.898 a4 1 5 2
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Figure 5 AMMI1 biplot showing the IPCA1 vs. means for husked ear yield

of 5 sweet corn cultivars evaluated in 4 environments
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Figure 6 AMMI2 biplot showing the first two principal axes of interaction (IPCA1 vs. IPCA2)

for husked ear yield of 5 sweet corn cultivars evaluated in 4 environments
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