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Evaluation the Outstanding of Kamphaeng Saen Sugarcane Varieties Series 2007
in Cane Yield of Plant Cane under Various Environments of Plant Cane by GGE
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ABSTRACT

One of the factors to increase the sugarcane production efficiency with low cost is using
suitable sugarcane varieties for various environments of sugarcane planting areas. Conducting of
varietal trials in different environments and the stability evaluation of outstanding sugarcane varieties
are required. Therefore, the stability of sugarcane varieties were evaluated using GGE biplot with
clustering of varietal trials according to their different environments. The environments of the study
were months of planting, harvesting periods, regions, soil texture and amount of rainfall during the
cultivation periods. There were 15 varietal trials of 10 Kamphaeng Saen sugarcane varieties series
2007 with Khon Khen 3 as checked variety. Randomized complete block design was used with 3
replications. Each plot had 3 row of 8 meters in length. Even though the results revealed the highest
level of outstanding of cane yield in most of the environments of Khon Khen 3 but Kamphaeng Saen
sugarcane varieties showed the outstanding cane yield in some environments. Kamphaeng Saen 07-
24-2 planting in March, Kamphaeng Saen 07-29-1 with late harvesting (14-15 months old), Kamphaeng
Saen 07-10-3 in western region and in soil with sand as main component, Kamphaeng Saen 07-1-3
having amount of 1,100-1,300 mm rainfall and Kamphaeng Saen 07-30-3 having amount of 1,300-
1,500 mm rainfall were observed to be outstanding. Moreover, Some Kamphaeng Saen sugarcane
varieties showed the outstanding cane yield in specific kinds of the environmental factors. Kamphaeng

Saen 07-30-3 showed the outstanding in specific months of planting and in specific harvesting periods
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while Kamphaeng Saen 07-1-3 showed the outstanding in specific months of planting, specific
harvesting periods and specific kinds of soil texture. Kamphaeng Saen 07-10-3 showed the outstanding
in specific regions and specific kinds of soil texture, Kamphaeng Saen 07-24-2 showed the outstanding
in specific months of planting and specific amount of rainfall and Kamphaeng Saen 07-29-1 showed the
outstanding in specific months of planting. Moreover, the levels of difference of total GE scores of
sugarcane varieties between the highest kind and the lowest kind in most environmental factors were

about 2-3 times, except soil texture which had the difference about 6 times.

Key words: sugarcane, cane yield, genotype plus genotype by environment (GGE)
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Table 1 Environmental factors in 15 locations for varietal trial

Locations Months of planting  Harvesting periods Regions Soil texture Amount of rainfall (mm.)
(District / Province) (months)
Kumpavapee / Udon Thani October 12 Northeastern Sandy loam 1,100-1,300
Muang / Mukdahan October 15 Northeastern Loamy sand 1,300-1,500
Don tarn / Mukdahan October 14 Northeastern Sandy loam 900-1,100
Ban Fang / Khon Kane November 12 Northeastern Loamy sand 1,100-1,300
Prasat / Surin December 13 Northeastern Sandy loam 1,300-1,500
Kang Sanam Nang / Nakhon Ratchasima November 12 Northeastern Loamy sand 900-1,100
Khong Khung / Kamphaeng Phet December 11 Northern Loamy sand 1,100-1,300
Kao Leiw / Nakhon Sawan February 12 Northern Silty clay loam 900-1,100
Tron / Uttaradit November 13 Northern Sandy clay loam 900-1,100
Wang Muang / Saraburi December 13 Central Clay 700-900
Kaeng Khoi / Saraburi January 12 Central Loam 700-900
Bo Phloi / kanchanaburi December 15 Western Sandy loam 1,100-1,300
Thamaka / kanchanaburi March 11 Western Silt loam 700-900
Dan Makam Tia / kanchanaburi January 12 Western Silt loam 700-900
Jom Bueng / Ratchaburi February 11 Western Loam 700-900




a & o a o & o o
?755’1537"{]7?[’)5@77“&5“"?7Zuzﬂﬂ NAINEINYLNSATATIRG T 777’] 5 AUUN 1 2559

Table 2 GE scores in cane yield of plant cane of 11 sugarcane varieties grouping by their similarity

in months of planting.

Months of planting

Varieties January February March October November December Total
KK 3 2.47 3.75 1.28 1.56 214 1.91 13.11
Kps 07-1-3 0.57 1.42 1.08 0.26 1.07 0.75 5.15
Kps 07-10-3 0.55 0.12 -0.73 0.48 -0.26 0.03 0.19
Kps 07-10-6 0.18 -0.88 -1.54 0.32 -1.03 -0.50 -3.45
Kps 07-14-2 -2.56 -2.02 1.32 -1.96 -0.30 -0.95 -6.47
Kps 07-24-2 -0.93 0.79 2.63 -0.99 1.45 0.49 3.44
Kps 07-29-1 1.07 0.68 -0.78 0.84 -0.04 0.31 2.08
Kps 07-30-2 0.09 -1.66 -2.49 0.38 -1.77 -0.92 -6.37
Kps 07-30-3 -0.67 0.69 2.07 -0.74 1.17 0.42 2.94
Kps 07-5-4 -1.02 -1.89 -1.02 -0.58 -1.24 -0.98 -6.73
Kps 07-6-2 0.27 -0.98 -1.82 0.42 -1.19 -0.56 -3.86

Total 10.38 14.88 16.76 8.53 11.66 7.82

Note: The bold letters showed the highest value of GE scores of sugarcane varieties in each
month of planting.
The underline letters showed the second highest value of GE score of sugarcane varieties

in each month of planting.
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Table 3 GE scores in cane yield of plant cane of 11 sugarcane varieties grouping by their similarity

in harvesting periods (months).

Harvesting periods

Varieties 11 months 12 months 13 months 14 months 15 months Total
KK 3 1.98 1.89 3.03 -3.29 -0.65 2.96
Kps 07-1-3 1.23 0.99 1.56 -0.23 0.48 4.03
Kps 07-10-3 0.20 0.11 0.16 0.54 0.36 1.37
Kps 07-10-6 -0.34 -0.32 -0.51 0.52 0.09 -0.56
Kps 07-14-2 -1.58 -1.00 -1.54 -2.42 -1.93 -8.47
Kps 07-24-2 0.61 0.48 0.76 0.01 0.30 2.16
Kps 07-29-1 0.96 0.32 0.45 4.24 2.52 8.49
Kps 07-30-2 -1.69 -1.47 -2.33 1.38 -0.14 -4.25
Kps 07-30-3 0.68 0.43 0.65 1.07 0.84 3.67
Kps 07-5-4 -1.07 -0.71 -1.10 -1.30 -1.15 -5.33
Kps 07-6-2 -0.99 -0.72 -1.13 -0.52 -0.72 -4.08

Total 11.33 8.44 13.22 15.52 9.18

Note: The bold letters showed the highest value of GE scores of sugarcane varieties in each

harvesting period.

The underline letters showed the second highest value of GE score of sugarcane varieties

in each harvesting period.
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Table 4 GE scores in cane yield of plant cane of 11 sugarcane varieties grouping by their similarity

in regions.
Regions

Varieties Central Northeastern Northern Western Total
KK 3 2.80 1.40 5.22 0.09 9.50
Kps 07-1-3 1.34 0.48 1.19 0.34 3.35
Kps 07-10-3 1.97 0.41 -0.27 0.95 3.05
Kps 07-10-6 -0.27 0.01 0.49 -0.23 0.00
Kps 07-14-2 -4.95 -1.22 -0.57 -2.11 -8.84
Kps 07-24-2 0.00 -0.09 -0.61 0.14 -0.57
Kps 07-29-1 1.21 0.39 0.78 0.37 2.75
Kps 07-30-2 -2.26 -0.72 -1.38 -0.71 -5.06
Kps 07-30-3 0.78 0.06 -0.80 0.53 0.58
Kps 07-5-4 -0.97 -0.33 -0.72 -0.27 -2.28
Kps 07-6-2 0.35 -0.40 -3.33 0.91 -2.47

Total 16.89 5.52 15.35 6.64

Note: The bold letters showed the highest value of GE scores of sugarcane varieties in each

region.

The underline letters showed the second highest value of GE score of sugarcane varieties in

each region.



a & o a o & o o
?7757737"{]7?[’)5@77“@5“"?7Zuzﬂﬂ NAINEINYLNSATATIRG T 777’] 5 AUUN 1 2559 40

Table 5 GE scores in cane yield of plant cane of 11 sugarcane varieties grouping by their similarity in

soil texture.
Soil texture

Loamy Sandy Sandy Silt Silty

Varieties Clay Loam Total
sand clay loam loam loam clay loam

KK 3 2.79 1.76 -0.14 5.45 0.30 1.09 8.13 19.38
Kps 07-1-3 1.77 0.75 0.32 0.84 0.30 0.22 0.05 4.24
kps 07-10-3 2.95 1.08 0.72 0.22 0.54 0.15 -2.23 3.43
Kps 07-10-6  -0.37 -0.31 0.10 -1.21 -0.02 -0.23 -2.03 -4.07
Kps 07-14-2  -5.71 -2.28 -1.18 -1.84 -1.00 -0.55 1.56 -10.99
Kps 07-24-2  -0.49 -0.23 -0.07 -0.37 -0.08 -0.09 -0.29 -1.61
Kps 07-29-1 2.80 1.10 0.60 0.75 0.50 0.24 -1.06 4.93
Kps 07-30-2  -4.60 -2.15 -0.60 -3.68 -0.71 -0.84 -3.04 -15.61
Kps 07-30-3 1.73 0.73 0.31 0.83 0.29 0.22 0.06 4.17
Kps 07-5-4 -0.69 -0.26 -0.16 -0.12 -0.12 -0.05 0.39 -1.01
Kps 07-6-2 -0.19 -0.19 0.09 -0.87 0.00 -0.16 -1.53 -2.86

Total 24.08 10.83 4.29 16.17 3.86 3.84 20.36

Note: The bold letters showed the highest value of GE scores of sugarcane varieties in each solil
texture.
The underline letters showed the second highest value of GE score of sugarcane varieties in

each soil texture.
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Table 6 GE scores in cane yield of plant cane of 11 sugarcane varieties grouping by their similarity in

amount of rainfall.

Amount of rainfall (mm)

Varieties 700-900 900-1,100 1,100-1,300 1,300-1,500 Total
KK3 1.87 3.59 0.38 -0.16 5.68
kps07-1-3 117 0.51 1.52 0.47 3.67
kps07-10-3 0.17 -0.11 0.35 0.13 0.54
kps07-10-6 -0.17 113 0.56 0.28 -0.46
kps07-14-2 -1.79 -0.68 -2.38 -0.75 -5.60
kps07-24-2 0.61 1.01 0.23 0.00 1.85
kps07-29-1 1.01 0.91 0.96 0.25 3.13
kps07-30-2 -1.02 -2.40 0.12 0.23 -3.07
kps07-30-3 0.69 -0.38 1.40 0.51 2.22
kps07-5-4 -1.39 -0.34 -1.98 -0.64 -4.35
kps07-6-2 -1.16 -0.97 -1.15 -0.31 -3.59

Total 11.05 12.03 11.03 3.73

Note: The bold letters showed the highest value of GE scores of sugarcane varieties in each range
of amount of rainfall.
The underline letters showed the second highest value of GE score of sugarcane varieties in

each range of amount of rainfall.



