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Evaluation of Environmental Factors Affecting Cane Yield and CCS in Ratoon

Cane of Kamphaeng Saen Varieties Series
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ABSTRACTS

The effects of environmental factors in terms of soil texture, sand percentage, amount of rainfall
and maximum and minimum temperature on cane yield and CCS of ratoon cane of 16 in Kamphaeng
Saen sugarcane varieties and 4 checked varieties grown in 18 varietal trials throughout Thailand were
evaluated by simple linear regression and multiple linear regression. RCBD with 4 replications was
applied to all trials. Each plot of 1.5 x 8 m’ had 4 rows of 8 altogether cane plant. The effects of soil
texture, the amount of rainfall of three periods (amount of rainfall during 1%.4" " amount of rainfall during
5"-8" month and amount of rainfall during after the 9" month to harvest) and planting date were studied
only on ratoon cane yield. While, the effects of maximum and minimum temperatures and amount of
rainfall of 3 months prior to the harvest andduring harvest period only were studied on CCS. Simple linear
regression analysis was used to analyze the effect of sand percentage as it was found that sand
percentage had correlation with orther factors and results showed that sand percentage had significantly
negative effect only on Kamphaeng Saen 01-4-29. The multiple linear regression analysis showed
differently significant effect of the studied environmental factors on the cane yield of 10 varieties which
were accordingly classified into 8 groups. The highest determination coefficient of R? = 0.330 for the
effect of ratoon cane on Kamphaeng Saen 01-10-2 was observed. The multiple linear regression analysis
of the factors studied factors on CCS showed significant effect on all 20 varieties which were accordingly
classified into 8 groups. The highest determination coefficient of R® = 0.672 for the positive effect of
ratoon cane on Kamphaeng Saen

00-148 was observed.
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Moreover, the analyzes showed that the amounts of rainfall during 14" months after planting and
planting dates had significant effects on ratoon cane yields of largest number of varities, 5 out of 20

studied varieties.

The factors having significant effect on CCS of ratoon cane of all sugarcane varieties were the
amount of rainfall during 3 months before harvesting. The largest number of significant factors affecting

cane yields was only 4 in 6 factors, while that on CCS of ratoon cane was all of the 4 factors studied.

Keywords: environmental factors, cane yield, CCS, regression analysis
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Table 1 Evaluation of muticollinearity of 7 and 6 independent factors to cane yield of ratoon cane.

Independent factors"”

Collinearity statistics

of 7 factors

Collinearity statistics

of 6 factors

Tolerance VIF Tolerance VIF
sand 1.832E-8 5.458E+7 - -
silt 0.374 2.675 0.374 2.675
clay 0.420 2.380 0.420 2.380
rain1 0.465 2.148 0.465 2.148
rain2 0.584 1.711 0.584 1.711
rain3 0.174 5.740 0.174 5.740
planting 0.111 8.986 0.111 8.986

"sand = sand percentage
silt = silt percentage
clay = clay percentage
rain1 = amount of rainfall during 15-4™ month
rain2 = amount of rainfall during 5"-8"" month
rain3 = amount of rainfall during after the 9" month to harvest

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

Table 2 Evaluation of muticollinearity of 4 independent factors to CCS of ratoon cane.

Independent factors”

Collinearity statistics

Tolerance VIF

max temp 0.925 1.081

min temp 0.898 1.113

rain 0.854 1.171

harvesting 0.838 1.194
' max temp = average maximum temperature 3 months before harvesting

min temp = average minimum temperature 3 months before harvesting

rain = total amount of rainfall 3 months before harvest

harvesting

= harvesting period scores (0.5 score for 15 days)
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Table 3 The results of simple linear regression analyzes on constant (a), simple regression coefficient

(b), and coefficient of determination (R®) of sand percentage.

Varieties of sugarcane constant (a) b; R?
K 88-92 14.098 -0.024 0.011
K 95-84 13.935 -0.035 0.035
LK 92-11 13.066 0.011 0.003
KK 3 13.634 -0.005 0.001
Kamphaeng Saen 94-13 14.098 -0.016 0.006
Kamphaeng Saen 00-58 10.961 0.011 0.004
Kamphaeng Saen 00-92 11.838 0.015 0.005
Kamphaeng Saen 00-105 12.244 -0.002 0.000
Kamphaeng Saen 00-129 13.496 -0.017 0.004
Kamphaeng Saen 00-148 12.558 0.011 0.002
Kamphaeng Saen 00-176 10.152 0.019 0.008
Kamphaeng Saen 01-1-12 15.255 -0.038 0.029
Kamphaeng Saen 01-1-25 12.066 0.004 0.000
Kamphaeng Saen 01-1-46 8.738 0.014 0.006
Kamphaeng Saen 01-3-5 11.195 0.010 0.003
Kamphaeng Saen 01-3-15 9.945 -0.014 0.004
Kamphaeng Saen 01-4-29 17.220 -0.062* 0.086
Kamphaeng Saen 01-10-2 12.301 0.010 0.002
Kamphaeng Saen 01-11-6 7.891 0.034 0.027
Kamphaeng Saen 01-41-5 8.810 0.023 0.014

* significant at 0.05
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Table 4 Average ratoon cane yields, constants (a), partial-regression coefficients (b’;) of silt percentage, clay percentage, amounts of rainfall during 154"

th_gth
-8

month (rain1), amounts of rainfall during 5 month (rain2), amounts of rainfall during after the 9" month to harvest (rain3) and planting date scores

(planting), F-test and coefficients of determination (Rz) of 20 sugarcane varieties from 18 varietal trails.

Average ratoon partial-regression coefficients (b’;)
Varieties of sugarcane Constant (a) F test R?
cane yields silt clay rain1 rain2 rain3 planting
K 88-92 12.80 18.655 0.094 -0.051 -0.008 0.009 -0.011 -0.891 ns 0.165
K 95-84 12.01 14.906 0.102 -0.059 -0.009** 0.006 -0.009* -0.431 ** 0.252
LK 92-11 13.68 20.874 0.057 -0.071 -0.003 0.005 -0.007 -0.939 ns 0.141
KK 3 13.37 17.065 0.026 -0.011 -0.010 0.005 -0.005 -0.340 ns 0.164
Kamphaeng Saen 94-13 13.22 16.891 0.082 -0.065 -0.007 0.003 -0.006 -0.431 ns 0.136
Kamphaeng Saen 00-58 11.58 14.636 0.027 -0.038 -0.004 0.001 -0.002 -0.324 ns 0.091
Kamphaeng Saen 00-92 12.65 18.388 0.087 -0.091 -0.005 0.004 -0.004 -0.874 ns 0.225
Kamphaeng Saen 00-105 12.12 16.093 0.143* -0.163* -0.007 0.002 -0.005 -0.512 * 0.202
Kamphaeng Saen 00-129 12.58 19.374 0.072 -0.047 -0.004 0.003 -0.009 -0.834 ns 0.077
Kamphaeng Saen 00-148 13.14 21.762 0.096 -0.096 0.000 0.000 -0.005 -1.148* ** 0.249
Kamphaeng Saen 00-176 11.19 22.795 0.111 -0.150* 0.001 -0.003 -0.008 -1.341** ** 0.269
Kamphaeng Saen 01-1-12 13.22 18.506 0.125 -0.037 -0.008* 0.011* -0.010* -1.074* ** 0.251
Kamphaeng Saen 01-1-25 12.26 23.954 0.089 -0.128 -0.007 0.000 -0.013* -1.027* ** 0.273
Kamphaeng Saen 01-1-46 9.51 16.677 0.055 -0.093 -0.007* 0.000 -0.006 -0.577 ** 0.227
Kamphaeng Saen 01-3-5 11.76 16.754 0.107 -0.142 -0.003 0.003 -0.006 -0.723 ns 0.115
Kamphaeng Saen 01-3-15 9.17 12.658 0.152 -0.137 -0.005 0.006 -0.007 -0.737 ns 0.145
Kamphaeng Saen 01-4-29 13.86 15.145 0.143 -0.024 0.000 -0.004 -0.002 -0.476 ns 0.165
Kamphaeng Saen 01-10-2 12.82 19.577 0.107 -0.137 -0.014* 0.019** -0.015* -1.063* ** 0.330
Kamphaeng Saen 01-11-6 9.74 18.916 0.083 -0.162* -0.005 0.001 -0.008 -0.918 ** 0.231
Kamphaeng Saen 01-41-5 10.05 15.365 0.060 -0.115 -0.007* 0.003 -0.005 -0.468 * 0.175

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



1MIsIIngImansuazinalulad yn1Ineainwa IFaas 109 4 aun 2 2558

Table 5 Average CCS of ratoon cane, constants (a), partial-regression coefficients (b’;) of average maximum temperatures 3 months before harvesting

(max temp), average minimum temperatures 3 months before harvesting (min temp), total amounts of rainfall 3 months before harvest (rain) and

harvesting period scores (harvest), F-test and coefficients of determination (RZ) of 20 sugarcane varieties from 18 varietal trails.

Average CCS

partial-regression coefficients (b’;)

Varieties of sugarcane Constant (a) F test R?
of ratoon cane max temp min temp rain harvest
K 88-92 12.18 -1.310 0.308 0.146 -0.008** 0.090 ** 0.438
K 95-84 13.76 -0.282 0.271 0.200* -0.008** 0.139 . 0.494
LK 92-11 14.15 -5.355 0.330 0.200* -0.007** 0.402* ** 0.340
KK 3 14.22 -0.555 0.232 0.227* -0.011** 0.279 . 0.586
Kamphaeng Saen 94-13 14.28 -6.245 0.521 0.147 -0.007** 0.086 ** 0.482
Kamphaeng Saen 00-58 13.23 -23.106 0.891* 0.212* -0.010* 0.294* > 0.584
Kamphaeng Saen 00-92 11.82 -10.165 0.402 0.134 -0.011** 0.565** ** 0.541
Kamphaeng Saen 00-105 13.14 -19.184 0.833* 0.079 -0.011* 0.367* > 0.596
Kamphaeng Saen 00-129 14.23 2.378 0.107 0.133 -0.008** 0.502** ** 0.450
Kamphaeng Saen 00-148 12.84 -54.506 1.653* 0.222* -0.011* 0.762** > 0.672
Kamphaeng Saen 00-176 14.30 -0.734 0.245 0.111 -0.009** 0.448* ** 0.596
Kamphaeng Saen 01-1-12 14.79 8.225 -0.046 0.274** -0.008** 0.237 > 0.502
Kamphaeng Saen 01-1-25 13.32 -32.360 1.199** 0.196* -0.007** 0.231 ** 0.432
Kamphaeng Saen 01-1-46 13.79 7.216 -0.024 0.225* -0.008** 0.268 > 0.433
Kamphaeng Saen 01-3-5 13.69 -33.404 0.972* 0.254** -0.012** 0.870* ** 0.667
Kamphaeng Saen 01-3-15 12.72 -29.095 1.056** 0.247* -0.010** 0.243 * 0.609
Kamphaeng Saen 01-4-29 12.62 -24.121 1.014* -0.109 -0.010** 0.573* ** 0.620
Kamphaeng Saen 01-10-2 11.36 -46.960 1.296 0.416** -0.009** 0.614* * 0.333
Kamphaeng Saen 01-11-6 13.05 -38.541 1.117** 0.376** -0.009** 0.617* ** 0.632
Kamphaeng Saen 01-41-5 12.95 -25.872 0.986* 0.182 -0.011* 0.304 > 0.507

* significant at 0.05; ** significant at <0.01



