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Responses of Kampheang Sean Sugarcane Varieties to Amount of Rainfall, Soil

Texture and Planting Date
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ABSTRACTS

The effects of environmental factors; soil texture, amounts of rainfall and planting dates, on the
yields of plant canes from Cane and Sugar Research and Development Center, Kasetsart University
from 8 trials under rainfed conditions were evaluated by simple and multiple regressions. Each trail
comprised of 16 Kamphaeng Saen sugarcane varieties and 4 standard varieties in RCBD with 4
replications. The estimations of amounts of rainfall were accpmphished by using ANUDEM program.
The evaluations of multiple regression revealed the different effects on sugarcane varieties of each
environmental factor. The amounts of rainfall during 5-8 months after planting had positive effects on
15 sugarcane varieties, while clay percentage had negative effects to 14 sugarcane varieties. Planting
date had positive effect to 7 sugarcane varieties and negative effect to 2 sugarcane varieties, while silt
percentage had positive effect to 7 sugarcane varieties and negative effect to 1 sugarcane variety.
Basing on their responses to the environmental factors the sugarcane varieties could be classifies into
6 groups. The 5 sugarcane varieties of the 1" group had negative responses to clay percentage and
positive responses to amount of rainfall during 5-8 months and planting dates. The 3 sugarcane
varieties of the 2nd group had negative responses to clay percentage and positive response to amount
of rainfall during 5-8 months. The 3 sugarcane varieties of the 3rd group had positive response to
amount of rainfall during 5-8 months. The 3 sugarcane varieties of the 4" group had negative
responses to clay percentage and positive response to silt percentage. Two sugarcane varieties of the
5th group had positive responses to silt percentage and amount of rainfall during 5-8 months but had
negative response to clay percentage. Two sugarcane varieties of the 6th group had positive response
to silt percentage but had negative response to planting date. There were 2 sugarcane varieties that
their responses to the test environments were different from the other varieties The Kampheang Sean

01-1-12 had negative responses to silt and clay percentage and positive response to amount of rainfall
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during 5-8 months. The KK 3 had negative responses to silt and clay percentage, but had positive
responses to amount of rainfall during 5-8 months and planting date, in which the highest R2 of
equation of KK 3 (75.8%) was observed. According to the multicollinearity of sand percentage, amount
of rainfall during 1-4 months and after 9 months to other factors, the effects of these factors were
analysed by simple linear regression. Sand percentage was observed to have negative effect only in 1
sugarcane variety, while the amount of rainfall during 1-4 months was observed to have negative effect
in 7 sugarcane varieties and the amount of rainfall after 9 months were observed to have positive effect

in 5 sugarcane varieties.
Key words: sugarcane varieties, regression, response of variety to environment
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Table 1 Soil texture and soil type of 8 locations of experimental trails.

Varietal trails (province/

Soil texture (%)

Region Soil type
district) Sand Silt Clay

1.Nakhon Ratchasima North /East 84.48 11.5 4.32 Loamy sand
2.Kampheang Phet Central 79.44 15.08 5.48 Loamy sand
3.Udon Thani/ None Sa-ad North /East 68.38 25.4 6.22 Sandy loam
4.Udon Thani/ Nong Saeng North /East 74.64 19.89 5.47 Sandy loam
5.Suphan Buri Central 83.64 12.38 3.99 Loamy sand
6.Kanchanaburi West 37.88  40.71 21.41 Loam
7.Ratchaburi West 77.08 15.51 7.41 Loamy sand
8.Phetchabun Central 13.9 42.54 43.56 Silty clay

Table 2 Amounts of rainfall (mm.) in the 3 periods after planting and planting date scores of 8 locations

of experimental trails.

Varietal trails (province/

Month after planting

Planting date

Planting date

score
district) (month/day)

1-4 5-8 over 8 (month/day)
1.Nakhon Ratchasima 6.3 797.7 781 11/23 1 (11/16-11/30)
2.Kampheang Phet 104.5 804.7 772 12/9 2 (12/01-12/15)
3.Udon Thani/ None Sa-ad 167.3 888 551 12/18 3 (12/16-12/30)
4.Udon Thani/ Nong Saeng 168.5 890 551 12/19 3 (12/16-12/30)
5.Phetchabun 471.7 588 138 1/31 6 (1/31-2/15)
6.Suphaen Buri 321.4 864.5 261.3 2/22 7 (2/15-2/28)
7.Kanchanaburi 458.1 703 30.5 3/4 8 (3/1-3/15)
8.Ratchaburi 382.8 634.5 745 31 8 (3/1-3/15)

® A %)
n1IRIRdaUANNLL WD EITVaIN LS

INMINATIERAILYIBFTZWUI1T28

da
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(Table 4) 39l@vinmsAenz#iasend 4 dlaw a3avm sl nsieiamInanasiBaife

"‘aﬁmsnmammuwn FINTILNYINNTAALARE

Table 3 Evaluation of multicollinearity of 7 independent factors by SPSS version 17

Collinearity statistics

Independent factors

Tolerance VIF

sand 1.27E-09 7.87E+08
silt 0.109 9.192
clay 0.188 5.329
rain 1 0.051 19.452
rain 2 0.141 7.114
rain 3 0.012 86.611
date 0.011 90.531

Table 4 Evaluation of multicollinearity of 4 independent factors by SPSS version 17

Collinearity statistics

Independent factors

Tolerance VIF
silt 0.149 6.713
clay 0.134 7.478
rain 2 0.238 4.199

date 0.135 7.388




113813INmansuazina lulad yn1Tnenapnwa IAaas 109 2 atiuf 3 2556 7

Table 5 Average plant cane yield, comparative plant cane yield, plant cane yield ranking, constant (a), partial-regression coefficient (b'i) of silt percentage (x1), clay percentage (x2),

amount of rainfall in 5-8 months (rain 2) (x3) and planting date score (x4), F-test and R2 of 20 sugarcane varieties from 8 experimental trails.

Plant cane yields Partial-regression coefficients (b'i)
Varieties of sugarcane constant (a) planting date F test R2
Average Comparative Ranking silt(%) clay(%) rain 2
scores

K 88-92 16.57 108.00 7 7.64 0.556*** -0.480** 0.022* 0.226 o 0.559
K 95-84 14.98 97.65 12 2179 0.350** -0.287** 0.01 0.180 * 0.380
LK 92-11 15.56 101.45 10 8.741 0.463*** -0.319** -0.024 -0.023 * 0.381
KK 3 17.19 112.08 6 -57.648 -0.298** -0.304** 0.088*** 3.422** o 0.758
'Kamphaeng Saen 94-13 - 1754 11434 4 13837 0215 0233 0037 1214 w0476 |
Kamphaeng Saen 00-58 15.78 102.86 9 16.818 0.255* -0.171 0.095 -0.938** * 0.375
Kamphaeng Saen 00-92 14.66 95.58 13 4.38 -0.254 -0.286 0.013* -0.143 ** 0.204
Kamphaeng Saen 00-105 13.66 89.07 16 -1.96 -0.212 -0.284 0.220*** -0.053 e 0.345
Kamphaeng Saen 00-129 13.79 89.87 15 16.849 0.176** 0.079 -0.202 -1.331*** e 0.435
Kamphaeng Saen 00-148 15.51 101.12 11 3.836 0.238 -0.133* 0.018* 0.139 ** 0.288
Kamphaeng Saen 00-176 13.03 84.96 17 -9.6 0.285 -0.102** 0.031*** 0.265 o 0.658
Kamphaeng Saen 01-1-12 18.36 119.68 1 -21.891 0.155 -0.209 0.047*** 1.342* e 0.588
Kamphaeng Saen 01-1-25 18.16 118.41 2 -24.304 0.137 -0.299** 0.049*** 1.757* ** 0.424
Kamphaeng Saen 01-1-46 11.36 74.07 20 -1.96 0.250* -0.189* 0.013* 0.036 ** 0.346
Kamphaeng Saen 01-3-5 15.86 103.40 8 -17.706 0.039 -0.190* 0.040** 1.076 * 0.273
Kamphaeng Saen 01-3-15 12.90 84.09 18 -7.95 0.491* -0.290** -0.127 0.084 * 0.446
Kamphaeng Saen 01-4-29 17.65 115.04 3 -8.005 0.009 -0.086 0.034*** 0.020 o 0.565
Kamphaeng Saen 01-10-2 17.47 113.87 5 -43.651 -0.086 -0.326*** 0.067*** 2.574** e 0.554
Kamphaeng Saen 01-11-6 12.43 81.02 19 -27.817 0.199 -0.194** 0.047* 1.376* o 0.516
Kamphaeng Saen 01-41-5 14.41 93.94 4 -33.052 0.275 -0.277*** 0.056*** 1.596*** o 0.672

* significant at <0.05; ** significant at <0.01; *** significant at <0.001
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Table 6 Constant (a), simple regression coefficient (b) and (RZ) of sand percentage, amounts of rainfall 1-4 months and amount of rainfall over 8 months of cane yield 20 sugarcane var

Independent factors

Varieties of sugarcane sand amount of rainfall 1-4 months amount of |
constant (a) b R’ constant (a) b R’ constant (a)

K 88-92 18.056 -0.033 0.019 17.786 -0.007 0.041 14.796 |
K 95-84 16.379 -0.025 0.022 15.674 -0.004 0.021 14.369 |
LK 92-11 18.578 -0.048 0.070 15.169 0.001 0.001 16.514
KK 3 13.743 0.039 0.036 17.006 -0.003 0.009 15.744 |
‘Kamphaeng Saen 94-13 16044 0020 002 - 18652 - 0005 0061 16717
Kamphaeng Saen 00-58 15.242 0.013 0.006 19.627 -0.014** 0.271 13.516 |
Kamphaeng Saen 00-92 13.662 0.017 0.015 16.858 -0.008* 0.163 13.027 |
Kamphaeng Saen 00-105 13.301 0.008 0.002 17.052 -0.012** 0.235 11.642
Kamphaeng Saen 00-129 15.441 -0.014 0.004 18.768 -0.016** 0.281 11.356
Kamphaeng Saen 00-148 14.069 0.031 0.033 18.967 -0.011* 0.206 14.125
Kamphaeng Saen 00-176 12.681 0.010 0.003 17.57 -0.016** 0.404 10.252 |
Kamphaeng Saen 01-1-12 18.63 -0.009 0.004 19.812 -0.007 0.093 16.887 |
Kamphaeng Saen 01-1-25 16.703 0.017 0.008 18.952 -0.004 0.027 17.426 |
Kamphaeng Saen 01-1-46 13.705 -0.033 0.043 13.297 -0.007 0.081 10.871 |
Kamphaeng Saen 01-3-5 15.671 0.002 0.000 18.368 -0.010 0.112 14.46 |
Kamphaeng Saen 01-3-15 17.36 -0.077* 0.164 10.853 0.006 0.041 13.96
Kamphaeng Saen 01-4-29 20.258 -0.035 0.029 22.376 -0.017* 0.309 14.724
Kamphaeng Saen 01-10-2 18.369 -0.028 0.017 16.841 -0.001 0.001 16.88
Kamphaeng Saen 01-11-6 13.492 -0.020 0.015 13.904 -0.006 0.076 11.388 |
Kamphaeng Saen 01-41-5 13.99 0.002 0 16.344 -0.008 0.109 12.665 |

* significant at <0.05; ** significant at <0.01; *** significant at <0.001
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