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ABSTRACT: Evaluation of yield stability of multi-environment yield trial is important to selection
and investigation yield potential of superior variety in plant breeding programs for suitable
promotion in various sugarcane planting areas. The purposes of this study were to evaluate the
potential and yield stability in plant cane of 10 Kamphaeng Saen sugarcane varieties with Khon
Kaen 3 as checked variety. Trials were conducted for 14 locations in sugarcane planting areas
following randomized complete block design (RCBD) with 3 replications. The plot had 3 rows
with 8 meters in row length 1.5 meters of row space and 36 square meters of harvested areas.
Data were analyzed using the combined analysis of variance and GGE biplot. The results revealed
that cane yield, commercial cane sugar (CCS) and sugar yield had the highest effect on
environments (46.11%, 34.24% and 38.94%, respectively), and had the lowest effects of genetic
(6.30%, 12.36% and 11.67%, respectively). Effects of interaction between genetic and environment
were 22.35% for cane yield, 25.74% for CCS and 27.56% for sugar yield. The GGE biplot analysis
revealed that Kamphaeng Saen 07-29-1 had the same levels of cane yield, sugar yield and
CCS as Khon Kaen 3. Furthermore, the evaluation of the specific outstanding varieties and
locations revealed that both Kamphaeng Saen 07-29-1 and Khon Kaen 3 had specific locations
for sugar yield. However, Kamphaeng Saen 07-29-1 showed outstanding stability in cane yield
than Khon Kaen 3.
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Table 2 Sum of squares and sum of square percentages of combined analysis of variance for
cane yield, commercial cane sugar (CCS) and sugar yield of 11 sugarcane varieties

from 14 locations

Cane yield CCs Sugar yield
Source of variation df s %SS s %SS s %SS
Environments (E) 13 3,953.03 46.11** 888.92 34.24** 67.32 38.94**
Replication within E 28 601.01 184.32 9.35
Genotype (G) 10 540.25 6.30%* 321.00 12.36** 20.18 11.67**
G x E interaction 130 1,915.65 22.35%* 668.45 25.74** 47.65 27.56**
Pooled error 280 2,163.48 25.24 718.09 27.66 37.72 21.82
Total 461 9,170.41 2,780.78 182.21
CV (%) 22.76 14.33 26.70

* Significant difference at P < 0.05, ** Significant difference at P < 0.01
df = degrees of freedom, SS = sum of squares, %SS = sum of squares percentages,

CV = coefficient of variation
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Figure 1 The mean versus stability view of the GGE biplot for cane yield
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Which Won Where/What

AXIS2 22.08 %

AXIS1 2982 %

Figure 2 The which-won-where view of the GGE biplot to show which varieties performed better in
which environments (Locations) for cane yield
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Figure 3 The mean versus stability view of the GGE biplot for commercial cane sugar
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Figure 4 The which-won-where view of the GGE biplot to show which varieties performed better in

which environments (Locations) for commercial cane sugar
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Mean vs. Stability
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Figure 5 The mean versus stability view of the GGE biplot for sugar yield
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Figure 6 The which-won-where view of the GGE biplot to show which varieties performed better in

which environments (Locations) for sugar yield
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