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Abstract

An assessment of extent and quality of soils to develop effective and sustainable
sugarcane cropping technology in Khon Kaen, Kalasin, Roi Et and Maha Sarakham Provinces,
Central Northeast Thailand included the study of land characteristics and soils in the field and
laboratory analyses of soils by standard methods inclusive of analysis of water samples and
water sources within 50 kilometer radius of each sugarcane refinery plant in the area. The main
objective of the study is to use the collective results of the study to create technology package/s
for sugarcane cropping and management to increase sugarcane yield with sustainability.

Results of the study revealed that sugarcane growing soils in the study area at present
do not have physical properties limiting sugarcane growing. Mainly the soils have sandy loam
texture with their range of texture from sand to clay. Other physical properties of the soils
inclusive of hydraulic conductivity and bulk density do not pose any limitation for sugarcane
cropping either. For soil chemical properties, it was found that majority of soils have pH values
lower than 5.5, low to very low organic matter and low cation exchange capacity. However the
properties of surface soils indicate evidence of present fertilizer management. Analytical values
of micronutrients including iron, manganese, copper and zinc show low to very low copper and
zinc. Fertility assessment results based on chemical analytical values indicate that mainly the
soils have low fertility level. Few number of soils have medium fertility level and none of them
have high level of fertility. The most serious factor affecting their fertility is organic matter.
The other is cation exchange capacity.

Results of fertility capability classification show that majority of the soils falls into
fertility capability unit with the same limiting factors. These are pH lower than 5.5 indicating
the risk on aluminum toxicity, low value of sum bases and low potassium reserve. These should
be improved. The soil have clay accumulation in subsoils and they can be separated into two
groups basing on the percentages of base saturation. The ones with base saturation percentages
higher than 35 including 45 pedons and the other 36 pedons have the base saturation
percentages lower than 35. The first group is Alfisols and the second group is Ultisols based on
soil taxonomy. These two orders of soils have different characteristics of mineral component
in their clay fraction but both of them have very low amount of clays in the profiles. Therefore,
the silt and sand fractions dominate their activity and lessen their differences.

From all results of analyses a basic management technology package can be developed.
It includes 1) a continuous conservation and management activity on organic matter 2)
application of complete formula fertilizer of N, P and K plus additional K-fertilizer in planting
cane and 3) application of copper and zinc fertilizers in first ratoon cane. The three activities of
the developed technology package will enable to increase the average yield of planting cane
plus the first ratoon cane to be higher than 12 tons per rai and with more sustainability.

The analysis on sugarcane planting area indicates that the central northeast has more
them 6 million rai of potential soils for sugarcane planting but at present (production area in
2016/2017) the sugarcane planting area is only 1,302,511 rai. So, this sugarcane growing
activity can still be expanded if needed.

Keywords: Quality of soils, sugarcane cropping technology, organic matter, potassium
reserve, micronutrients
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