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Response of Kamphaeng Saen Sugarcane Varieties Series 2007 in Plant Cane to

Soil Texture, Planting Date, Ages at Harvesting and Rainfall
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ABSTRACT

Sugarcane variety is one of the important factors in sugarcane production with low cost.
Nevertheless, each sugarcane variety needs different suitable environments. To recognize the
important environment factors affecting yield and CCS of each variety, multiple regressions analysis
was used to evaluate the environmental factors of ten Kamphaeng Saen sugarcane varieties and Khon
Khen 3 (checked variety) from 15 varietal trials. Environmental factors for cane yield study were sand
percentage, silt percentage, clay percentage, planting date, ages at harvesting and three intervals of
amount of rainfall (first to fourth month after planting, fifth to eighth month after planting and after ninth
month). The environmental factors for CCS study were sand percentage, silt percentage, clay
percentage, planting date, ages at harvesting and amount of rainfall three months before harvesting.
The results revealed that most sugarcane varieties did not significantly respond to studied
environmental factors, both in cane yield and CCS. Therefore, no environmental factor of the study
significantly affected to these sugarcane varieties. There were four sugarcane varieties in cane yield
and three varieties in CCS that respond to environmental factors. When considering each factor
separately, Kamphaeng Saen 07-6-2 responded to silt percentage and Kamphaeng Saen 07-29-1
responded to amount of rainfall after nine month. When considering multiple factors, Khon Khen 3 was
observed to respond to highest number of factors (three factors), which indicated that cane yield of
Khon Khen 3 will significantly vary when exposed to different levels of these three environmental
factors. Kamphaeng Saen 07-14-2 was responded to one factor. When considering multiple factors in
CCS, Kamphaeng Saen 07-1-3 was observed to respond to two factors, which showed that CCS of this

variety will significantly vary when exposed to different levels of these two environmental factors.
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Kamphaeng Saen 07-5-4 and Kamphaeng Saen 07-14-2 were also observed to respond to one factor.
The important environmental factors affecting cane yield was sand percentage with negative effect and

the important environmental factors affecting CCS was ages at harvesting with positive effect.

Key words: multiple regressions, Kamphaeng Saen sugarcane varieties, cane yield, CCS
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Table 1 Evaluation of multicollinearity of 8 independent factors to cane yield
Collinearity Statistics Collinearity Statistics
Independent factors"”
Tolerance VIF Tolerance VIF
sand 0.116 8.643 0.348 2.871
silt 0.068 14.704 - -
clay 0.246 4.057 0.364 2.749
planting 0.036 27.978 - -
harvesting 0.336 2.979 0.470 2128
rain1 0.195 5.130 0.502 1.993
rain2 0.155 6.472 0.383 2.609
rain3 0.079 12.658 - -
1/
sand = sand percentage
silt = silt percentage
clay = clay percentage
planting = planting date scores (1 score for 15 days)
harvesting = harvesting period scores (0.5 score for 15 days)
st th
rain1 = amount of rainfall during 1 -4 month
th th
rain2 = amount of rainfall during 5 -8 month
th
rain3 = amount of rainfall during after the 9 month to harvest
DL
"NNIIaTEReanl T8 arze e NADAULTILRULULIY FOAARDINUTIINT UAS
RNWLIARDY 6 Ta86adTias (Table 2) WU Athe (2558) NWUIMNTATBENIWUIARDNT
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Table 2 Evaluation of muticollinearity of 6 independent factors to CCS

Collinearity Statistics
Independent factors”
Tolerance VIF
sand 0.278 3.596
silt 0.143 6.981
clay 0.474 2.110
planting 0.156 6.425
harvesting 0.575 1.739
rain 0.617 1.620

sand = sand percentage
silt = silt percentage

clay = clay percentage

planting = planting date scores (1 score for 15 days)

harvesting = harvesting period scores (0.5 score for 15 days)

rain = total amount of rainfall 3 months before harvest
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Table 3 Simple linear regression analyzes on constant (a), simple regression coefficient (b;), and coefficient of determination (R?) of silt percentage (silt),

planting date scores (planting) and rainfall during after the 9 month to harvest (rain3) in cane yield.

th

silt Planting rain3
Varieties of sugarcane
constant (a) b, R? constant (a) b, R? constant (a) b, R?
Khon Khen 3 11.716 0.215 0.215 12.712 0.136 0.136 15.484 -0.248 0.248
Kamphaeng saen 07-10-6 12.645 -0.084 0.084 13.031 -0.154 0.154 11.957 -0.001 0.001
Kamphaeng saen 07-5-4 10.654 0.054 0.054 11.197 -0.027 0.027 10.571 0.098 0.098
Kamphaeng saen 07-14-2 9.301 0.115 0.115 9.773 0.070 0.070 11.675 -0.252 0.252
Kamphaeng saen 07-30-3 11.495 0.147 0.147 12.274 0.069 0.069 13.041 -0.043 0.043
Kamphaeng saen 07-6-2 8.645 0.362** 0.362 10.269 0.165 0.168 10.964 0.072 0.072
Kamphaeng saen 07-24-2 12.550 0.025 0.025 12.737 0.000 0.001 12.155 0.117 0.117
Kamphaeng saen 07-10-3 11.590 0.125 0.125 12.382 0.006 0.006 11.983 0.099 0.099
Kamphaeng saen 07-1-3 12.348 0.105 0.105 12.564 0.092 0.092 13.488 -0.053 0.053
Kamphaeng saen 07-30-2 11.532 -0.030 0.030 12.687 -0.209 0.209 10.472 0.159 0.159
Kamphaeng saen07-29-1 13.612 -0.063 0.063 14.313 -0.185 0.185 11.638 0.304 0.304*

* significant at 0.05 and ** significant at <0.01
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Table 4 Average cane yields, constants (a), partial-regression coefficients (b;) of sand percentage, clay percentage, harvesting period scores (harvest),

st th th
amounts of rainfall during 1 -4 month (rain1), amounts of rainfall during 5 -8

varieties from 15 varietal trials.

h

2
month, F-test and coefficients of determination (R ) of 11sugarcane

o Average partial-regression coefficients (b;) ,
Varieties of sugarcane Constant (a) F-test R
cane yields Sand clay harvest rain1 rain2

Khon Khen 3 13.9 43.768 -0.313* 0.178 -0.401** -0.0486** 0.019 e 0.690
Kamphaeng saen 07-10-6 12.0 19.845 -0.034 0.069 -0.087 -0.256 -0.103 ns 0.403
Kamphaeng saen 07-5-4 11.0 12.300 -0.164 0.129 0.03 -0.273 -0.015 ns 0.437
Kamphaeng saen 07-14-2 10.3 24.617 -0.375** -0.235 -0.066 -0.292 -0.240 ** 0.547
Kamphaeng saen 07-30-3 12.8 11.511 -0.223 -0.015 0.116 -0.114 -0.158 ns 0.358
Kamphaeng saen 07-6-2 11.3 4.240 -0.280 -0.036 0.237 0.085 -0.233 ns 0.418
Kamphaeng saen 07-24-2 12.7 17.686 -0.037 -0.031 -0.079 -0.144 0.100 ns 0.184
Kamphaeng saen 07-10-3 124 20.626 -0.064 0.200 -0.186 -0.289 0.176 ns 0.395
Kamphaeng saen 07-1-3 13.2 23.268 0.015 0.178 -0.177 -0.262 0.069 ns 0.333
Kamphaeng saen 07-30-2 11.3 22.650 0.080 -0.005 -0.188 -0.190 -0.054 ns 0.398
Kamphaeng saen07-29-1 13.1 10.085 -0.079 0.087 0.082 -0.276 0.082 ns 0.399

* significant at 0.05; ** significant at <0.01; ns is non-significant
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Table 5 Average CCS of plan cane, constants (a), partial-regression coefficients (b;) of sand percentage, silt percentage, clay percentage, planting date

scores (planting), harvesting period scores (harvesting), total amounts of rainfall 3 months before harvest (rain) and F-test and coefficients of

2
determination (R ) of 11 sugarcane varieties from 15 varietal trials.

o Average partial-regression coefficients (b)) ,
Varieties of sugarcane Constant (a) F-test R
CCs Sand Silt Clay planting harvest rain

Khon Khen 3 12.08 9.174 -0.078 -0.086 0.072 0.140 0.156 -0.285 ns 0.452
Kamphaeng saen 07-10-6 11.34 7.423 -0.061 -0.104 -0.090 0.142 0.183 -0.181 ns 0.257
Kamphaeng saen 07-5-4 10.69 -1.032 -0.005 -0.05 0.175 0.245 0.322* 0.050 * 0.527
Kamphaeng saen 07-14-2 10.72 2.009 -0.011 -0.156 0.206 0.258 0.263 -0.076 ns 0.463
Kamphaeng saen 07-30-3 11.27 3.763 0.028 -0.002 -0.028 0.169 0.269 -0.135 ns 0.358
Kamphaeng saen 07-6-2 11.17 -1.730 0.268 0.105 0.146 0.161 0.333* -0.250 ns 0.506
Kamphaeng saen 07-24-2 10.75 1.641 0.102 0.284 0.024 0.039 0.187 -0.056 > 0.578
Kamphaeng saen 07-10-3 11.33 6.842 0.145 -0.020 0.184 0.146 0.097 -0.024 ns 0.301
Kamphaeng saen 07-1-3 10.35 -1.856 -0.069 -0.233 0.094 0.329* 0.393** 0.116 * 0.509
Kamphaeng saen 07-30-2 11.02 7.543 -0.027 -0.164 0.121 0.129 0.143 -0.102 ns 0.292
Kamphaeng saen 07-29-1 12.18 5.185 -0.185 -0.117 -0.029 0.104 0.289 -0.229 ns 0.388

* significant at 0.05; ** significant at <0.01; ns is non-significant
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