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Stability Analysis of Kamphaeng Saen Sugarcane Variety Series 2007 and 2008
Using GGE Biplot Method in the Central Region
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ABSTRACT

The purpose of the study was to use the GGE biplot method to assess the stability of cane yield,
CCS and sugar vield, of 12 sugarcane varieties from 5 locations in the central region. The RCBD with 3
replications was used in each trail. The plot had 3 rows of 8 meters in length. The results revealed that
the environmental factor in the central region had high effect on the CCS and sugar yield, higher than
40 pencent whereas the genetic factor had the lowest percentage. From the comparison the effect of the
interaction between the enviroment and the genetic factor and the genetic factor, it was found that the
cane yield had low effect while the CCS and the sugar yield had high effect, respectively. The result of
the stability analysis using the GGE biplot method to assess the stability of the cane yield characteristics,
CCS and sugar yield, it was able to determine the suitable areas or the environment in the sugarcane
growing area. Kamphaeng Saen 07-30-3 was found to be able to adapt in a variety of the environment
that had good yield potential and good stability in the CCS and sugar yield and the Kamphaeng Saen
08-2-33 had good stability in the cane yield. In terms of the suitable trails in the central region for
discrimination the outstanding sugarcane varieties were Kao Liew for the cane yield and sugar yield; and

Tamaka for the CCS.
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Table 1 soil texture and precipitation (Feb.2018-Dec.2019) of the 5 varietal trials

Locations Soil texture  Precipitation (mm)
Dan Makham Tia (Dan Makham Tia District, Kanchanaburi Province) Loam 782.2
Kao Liew (Kao Liew District, Nakhon Sawan Province) Sandy Loam 991.7
Pranburi (Pranburi District, Prachuap Khiri Khan Province) Loam 1352.2
Tamaka (Tamaka District, Kanchanaburi Province) Loam 778.5
Tha Muang (Tha Muang District, Kanchanaburi Province) Sandy Loam 753.2
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Table 2 Combined analysis of variance of 12 sugarcane varieties of 5 trials in central region in cane

yield, CCS and sugar yield

SOV df Cane yield CCs Sugar yield
SS %SS SS %SS SS %SS
ENV 4 2511.17 58.46 583.89 40.68 32.96 45.66
REP(ENV) 10 293.84 107.11 5.24
GEN 11 357.14 8.31 115.48 8.05 7.82 10.83
ENV:GEN 44 612.49 14.26 240.83 16.78 13.74 19.04
Residuals 110 521.26 388.11 12.42
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Table 3 GE scores of cane yield of 12 sugarcane varieties of 5 trials in central region

Sugarcane varieties Locations

DanMakhamTier KaoLiew Pranburi Tamaka ThaMuang Total'
KK 3 6.010 6.457 3.085 3.683 -0.172 19.063
Kps 07-10-6 -0.247 -0.119 -0.096 -0.031 0.011 -0.482
Kps 07-30-3 -0.831 2.572 0.297 2.357 0.108 4.503
Kps 07-6-2 -6.552 2.030 -1.470 3.487 0.409 -2.096
Kps 08-1-26 -0.056 -1.510 -0.331 -1.234 -0.034 -3.165
Kps 08-11-21 2.277 -4.290 -0.237 -4.177 -0.230 -6.657
Kps 08-2-28 -0.877 -3.082 -0.897 -2.308 -0.027 -7.191
Kps 08-2-29 0.742 -0.094 0.195 -0.282 -0.043 0.518
Kps 08-2-33 2.392 1.409 0.986 0.505 -0.097 5.195
Kps 08-2-35 -1.062 -0.305 -0.371 0.041 0.051 -1.646
Kps 08-3-8 -0.797 -0.713 -0.379 -0.370 0.026 -2.233
Kps 08-6-11 -1.000 -2.355 -0.780 -1.672 -0.003 -5.810

Total® 22.843 24,936 9.124 20.147 1.211

Note: 'sum of GE score values from all trials of each sugarcane variety with considering positive/negative
Zsum of GE score values of all sugarcane varieties in each trial without considering positive/negative
The underiine letters showed the positive of sum of GE score values from all trials of sugarcane varieties

The bold letters showed the top three sugarcane varieties GE score values of each trial
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Figure 1 GGE biplot in cane yield of 12 sugarcane varieties from 5 trials of central region
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Table 4 GE scores of ccs of 12 sugarcane varieties of 5 trials in central region

Sugarcane varieties Locations
DanMakhamTier = Kaoliew Pranburi Tamaka ThaMuang Total'
KK 3 -0.407 3.406 3.193 -2.793 0.880 4.279
Kps 07-10-6 0.058 0.846 0.470 1.059 0.358 2.791
Kps 07-30-3 0.229 1.411 0.514 3.226 0.714 6.094
Kps 07-6-2 -0.264 -0.329 0.310 -3.078 -0.352 -3.713
Kps 08-1-26 0.024 0.224 0.106 0.382 0.103 0.839
Kps 08-11-21 -0.202 -1.354 -0.529 -2.901 -0.670 -5.656
Kps 08-2-28 0.126 -0.702 -0.743 1.037 -0.145 -0.427
Kps 08-2-29 0.068 0.034 -0.115 0.763 0.072 0.822
Kps 08-2-33 -0.080 -1.266 -0.716 -1.513 -0.530 -4.105
Kps 08-2-35 0.347 0.810 -0.143 4.227 0.599 5.840
Kps 08-3-8 0.009 -1.361 -0.963 -0.578 -0.487 -3.380
Kps 08-6-11 0.093 -1.720 -1.383 0.169 -0.543 -3.384
Total? 1.907 13.463 9.185 21.726 5.453

Note: 'sum of GE score values from all trials of each sugarcane variety with considering positive/negative
2sum of GE score values of all sugarcane varieties in each trial without considering positive/negative
The underline letters showed the positive of sum of GE score values from all trials of each sugarcane varieties

The bold letters showed the top four sugarcane varieties of GE score values of each trial
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Table 5 GE scores of sugar yield of 12 sugarcane varieties of 5 trials in central region
Sugarcane varieties Locations
DanMakhamTier KaolLiew Pranburi Tamaka ThaMuang Tntal1
KK3 0.629 1.432 0.831 -0.026 0.131 2.997
Kps07-10-6 -0.142 0.170 0.012 0.073 0.015 0.128
Kps07-30-3 -0.123 0.521 0.162 0.114 0.046 0.720
Kps07-6-2 -0.621 0.170 -0.179 0.242 0.013 -0.375
Kps08-1-26 -0.039 -0.167 -0.083 -0.009 -0.015 -0.313
Kps08-11-21 0.474 -0.531 -0.026 -0.239 -0.046 -0.368
Kps08-2-28 -0.142 -0.416 -0.225 -0.006 -0.038 -0.827
Kps08-2-29 0.203 -0.051 0.061 -0.079 -0.004 0.130
Kps08-2-33 0.214 -0.337 -0.051 -0.121 -0.029 -0.324
Kps08-2-35 -0.263 0.153 -0.043 0.113 0.013 -0.027
Kps08-3-8 -0.249 -0.362 -0.246 0.039 -0.034 -0.852
Kps08-6-11 0.059 -0.582 -0.212 -0.100 -0.052 -0.887
Total? 3.158 4.892 2131 1.161 0.436

Note: 'sum of GE score values from all trials of each sugarcane variety with considering positive/negative
2sum of GE score values of all sugarcane varieties in each trial without considering positive/negative

The underline letters showed the positive of sum of GE score values from all trials of each sugarcane varieties

The bold letters showed the top four sugarcane varieties of GE score values of each trial
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Figure 3 GGE biplot in sugar yield of 12 sugarcane varieties from 5 trials of central region
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