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ABSTRACT

Cane yield, sugar yield and CCS are the quantitative characters often vary across diverse
environments due to significant genotype by environment interaction using GGE biplot. This study aimed
to evaluate the stability and outstanding in plant cane of Kamphaeng Saen sugarcane varieties series
2007 and 2008 from 6 trials in sugarcane planting areas of the Northeastern region. Each trial was
designed to use randomized complete block design with 3 replications being composed of 11
Kamphaeng Saen sugarcane varieties and Khon Kaen 3 as the checked variety. Considering the factors
affecting the variation of the characters, it was found that cane yield had the high percentage sum
square of 64.97 percent in the environment factor and had low percentage sum square of 6.63 percent
in genetic factor. From the results of GGE biplot evaluation, it was found that the Kamphaeng Saen
sugarcane varieties that had the outstanding and good stability was Kamphaeng Saen 07-6-2 in sugar
yield and cane yield and Kamphaeng Saen 08-2-35 in CCS. Trials that had high potential in
discriminating the outstanding of sugarcane verieties was Khon Buri in cane yield, Phimai in sugar yield

and Don Tan in CCS. These trials could be used to represent locations for further studies.
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Table 1 Location, soil texture, and precipitation (Nov/2017-Nov/2018) of the 6 trials

Locations Soil texture Precipitation (mm)
Kosum Phisai (Wangkanai Sugar, Kosum Phisai District, Maha Sarakham) sandy loam 1016
Kumphawapi (Kumphawapi Sugar,Kumphawapi District, Udon Thani) sandy loam 1440
Phimai (Korach Industry, Phimai District, Nakhon Ratchasima) sand 1106
Prasat (Surin Sugar, Prasat District, Surin) sandy loam 1214
Dontan (Dontan District, Mukdahan) loamy sand 1791

Khonburi (Khonburi Sugar, Khonburi District, Nakhon Ratchasima)

sandy loam 960
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Table 2 Combined analysis for cane yield, CCS and sugar yield of 12 sugarcane varieties evaluate

across 6 environments

Df Sugar yield Cane yield CCSs
Sov
SS %SS MS F SS %SS MS F SS %SS MS F
ENV 5 32.01 37.46 6.4 32.03*** 5618.2  64.97 1123.64 47.91** 508.61 40.82 101.72  35.34***
REP(ENV) 12 2.4 0.2 1.09 281.4 23.45 2.20* 34.54 2.88 1.14
GEN 11 9.75 11.41 0.89 4.85*** 573.1 6.63 52.1 4.88*** 85.21 6.84 7.75 3.07*
ENVXGEN 55 17.18 2041 0.31 1.71% 767.2 8.87 13.95 1.31 28444 2283 5.17 2.05***
Residuals 132 2412 0.18 1408 10.67 333.2 2.52
Total 215  85.46 8647.9 1246
CV(%) 32.06 14.79 25.11

Note: *** Indicate significance at P<0.001 probability level

** Indicate significance at P<0.01 probability level

*

Indicate significance at P<0.05 probability level

Table 3 Means for cane yield, CCS and sugar yield of 12 sugarcane varieties evaluated across 6

trials in November, 2018

Sugarcane varieties Sugar yield (tons/rai)  Cane yield (tons/rai) CCs
Khon Kaen 3 1.86 a 15.67 a 1212 a
Kamphaeng Sean 07-10-6 1.38 bcd 12.86 bcd 11.27 bcd
Kamphaeng Sean 07-30-3 1.55 bc 14.59 ab 11.10 bcd
Kamphaeng Sean 07-6-2 160 b 15.38 a 10.97 bcde
Kamphaeng Sean 08-1-26 1.22 de 11.97 de 10.46 cde
Kamphaeng Sean 08-11-21 1.26 de 11.44 de 11.32 bc
Kamphaeng Sean 08-2-28 1.03 e 11.08 de 10.35 cde
Kamphaeng Sean 08-2-29 1.43 bcd 14.42 abc 9.64 de
Kamphaeng Sean 08-2-33 1.17 de 12.40 cde 9.82 de
Kamphaeng Sean 08-2-35 1.09 de 10.38 e 11.37 ab
Kamphaeng Sean 08-3-8 1.18 de 12.83 bcd 9.76 cde
Kamphaeng Sean 08-6-11 1.30 cde 13.04 bcd 10.30 e

Note: Means within columns followed by the same letter are not significantly different by DMRT at 0.05

probability level
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Table 4 GE scores in sugar yield of 12 sugarcane varieties from 6 trials

Location
Sugarcane varieties KhonBur DonTa KosumPhi Kumphaw . Pras Total
i n sai api Fhimai at !
Khon Kaen 3 0.29 0.31 0.44 0.25 1.09 065 3.01
Kamphaeng Saen 07-10-6 -0.45 0.65 0.37 0.16 0.05 -0.36 042
Kamphaeng Saen 07-30-3 0.25 -0.13 0.01 0.02 0.33 0.33 0.81
Kamphaeng Saen 07-6-2 0.02 0.20 0.20 0.10 0.35 0.14 1.01
Kamphaeng Saen 08-1-26 -0.01 -0.06 -0.06 -0.03 -0.12  -0.05 -0.35
Kamphaeng Saen 08-11-21 0.07 -0.07 -0.03 -0.01 0.05 0.08 0.10
Kamphaeng Saen 08-2-28 -0.50 0.21 -0.06 -0.07 -0.73 -0.69 -1.85
Kamphaeng Saen 08-2-29 0.05 0.02 0.04 0.03 0.14 010 0.38
Kamphaeng Saen 08-2-33 0.22 -0.48 -0.34 -0.16 -0.29 0.07 -0.98
Kamphaeng Saen 08-2-35 -0.12 -0.18 -0.23 -0.13 -0.52  -0.29 -147
Kamphaeng Saen 08-3-8 -0.03 -0.14 -0.15 -0.08 -0.28 -0.13 -0.81
Kamphaeng Saen 08-6-11 0.21 -0.32 -0.19 -0.08 -0.05 0.16 -0.26
Total? 2.21 2.76 2.10 1.12 3.99 3.06

Note: The bold letters showed the top three of GE scores of sugarcane varieties in each trial
The underline letters showed the positive of sum of GE scores values from all trials of each sugarcane variety
'sum of GE score values from all trials of each sugarcane variety with considering positive/negative

2sum of score values of all sugarcane varieties in each trial without considering positive/negative
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Figure 1 GGE biplot in sugar yield of 12 sugarcane varieties from 6 trials of northeastern area
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GGE Biplot-Genotype View for mean
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Figure 2 GGE biplot in sugar yield shows the mean performance and stability of the 12 sugarcane
varieties from 6 trials of northeastern area. G1=KK3, G2=Kps 07-10-6, G3=Kps 07-30-3,
G4=Kps 07-6-2, G5=Kps 08-1-26, G6=Kps 08-11-21, G7=Kps 08-2-28, G8=Kps 08-2-29,
G9=Kps 08-2-33, G10=Kps 08-2-35, G11=Kps 08-3-8, G12=Kps 08-6-11
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Table 5 GE scores in cane yield of 12 sugarcane varieties from 6 trials
Location
Sugarcane varieties
KhonBuri  DonTan KosumPhisai Kumphawapi Phimai Prasat Total'
Khon Kaen 3 2.87 0.87 245 0.68 3.90 3.00 13.77
Kamphaeng Saen 07-10-6 -4.92 1.77 210 2.23 -0.05 -2.66 -1.53
Kamphaeng Saen 07-30-3 3.44 -0.05 0.81 -0.33 2.44 2,76 9.06
Kamphaeng Saen 07-6-2 0.75 1.98 4.02 2.00 4.58 212 15.45
Kamphaeng Saen 08-1-26 -1.21 -0.43 -1.16 -0.35 -1.78 -1.32 -6.25
Kamphaeng Saen 08-11-21 -0.55 -0.78 -1.65 -0.76 -1.99 -1.04 -6.77
Kamphaeng Saen 08-2-28 -4.78 0.39 -0.53 0.79 -2.76 -3.60 )
10.49
Kamphaeng Saen 08-2-29 2.09 0.67 1.85 0.53 2,91 2.21 10.25
Kamphaeng Saen 08-2-33 1.78 -1.31 -2.04 -1.50 -1.34 0.46 -3.95
Kamphaeng Saen 08-2-35 -2.66 -1.36 -3.34 -1.20 -4.74 -3.20
16.50
Kamphaeng Saen 08-3-8 -0.82 -0.27 -0.73 -0.21 -1.15 -0.87 -4.04
Kamphaeng Saen 08-6-11 4.02 -1.49 -1.79 -1.86 -0.03 2.15 1.00
Total® 29.90 11.38 22.47 12.43 27.65 25.36
Note: The bold letters showed the top three of GE scores of sugarcane varieties in each trial
The underline letters showed the positive of sum of GE scores values from all trials of each sugarcane variety
'sum of GE score values from all trials of each sugarcane variety with considering positive/negative
2sum of score values of all sugarcane varieties in each trial without considering positive/negative
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Figure 3 GGE biplot in cane yield of 12 sugarcane varieties from 6 trials of northeastern area.
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GGE Biplot-Genotype View for mean
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Figure 4 GGE biplot in cane yield shows the mean performance and stability of the 12 sugarcane
varieties from 6 trials of northeastern area. G1=KK3, G2=Kps 07-10-6, G3=Kps 07-30-3,
G4=Kps 07-6-2, G5=Kps 08-1-26, G6=Kps 08-11-21, G7=Kps 08-2-28, G8=Kps 08-2-29,
G9=Kps 08-2-33, G10=Kps 08-2-35, G11=Kps 08-3-8, G12=Kps 08-6-11
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(Table 6)

Table 6 GE scores in CCS of 12 sugarcane varieties from 6 trials

Location
Sugarcane varieties

KhonBuri DonTan KosumPhisai Kumphawapi Phimai Prasat  Total'
Khon Kaen 3 -0.83 0.55 0.82 0.62 3.03 1.90 6.09
Kamphaeng Saen 07-10-6 1.88 4.57 0.65 -0.67 -0.28 -0.56 5.59
Kamphaeng Saen 07-30-3 -0.16 0.07 0.14 0.11 0.53 0.34 1.03
Kamphaeng Saen 07-6-2 0.20 -0.13 -0.20 -0.15 -0.72 -0.45 -1.44
Kamphaeng Saen 08-1-26 -0.36 -0.47 0.05 0.18 0.50 0.36 0.25
Kamphaeng Saen 08-11-21 -1.29 -1.29 0.35 0.69 2.28 1.58 2.33
Kamphaeng Saen 08-2-28 1.45 1.41 -0.42 -0.78 -2.63 -1.81 -2.79
Kamphaeng Saen 08-2-29 -0.31 -1.46 -0.41 0.02 -0.76 -0.37 -3.29
Kamphaeng Saen 08-2-33 -0.50 -2.41 -0.69 0.02 -1.29 -0.63 -5.50
Kamphaeng Saen 08-2-35 0.50 1.68 0.38 -0.12 0.47 0.16 3.07
Kamphaeng Saen 08-3-8 -0.04 -0.96 -0.39 -0.10 -0.99 -0.55 -3.02
Kamphaeng Saen 08-6-11 -0.56 -1.55 -0.28 0.17 -0.14 0.04 -2.31

Total? 8.05 16.54 4.78 3.62 13.61 8.76

Note: The bold letters showed the top three of GE scores of sugarcane varieties in each trial

The underline letters showed the positive of sum of GE scores values from all trials of each sugarcane variety

'sum of GE score values from all trials of each sugarcane variety with considering positive/negative

2sum of score values of all sugarcane varieties in each trial without considering positive/negative
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Figure 5 GGE biplot in CCS of 12 sugarcane varieties from 6 trials of northeastern area
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Figure 6 GGE biplot in CCS shows the mean performance and stability of the 12 sugarcane varieties
from 6 trials of northeastern area. G1=KK3, G2=Kps 07-10-6, G3=Kps 07-30-3, G4=Kps 07-
6-2, G5=Kps 08-1-26, G6=Kps 08-11-21, G7=Kps 08-2-28, G8=Kps 08-2-29, G9=Kps 08-
2-33, G10=Kps 08-2-35, G11=Kps 08-3-8, G12=Kps 08-6-11
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