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ABSTRACT

In Upper Northern Thailand, the main occupation of the people is farming,
However, when the population in this area increases, soil fertility declines consequently making
traditional farming insufficient. Thus, farmers resort to high input farming to increase their crop
yield. It is, therefore, necessary that farmers acquire the technology and knowledge of correct
land use management that conserves natural resources as well. This research aimed to study the
relationship between organic carbon and soil properties in the assessment of soil quality and
fertility; and the relationship between easily disintegrated organic carbon and farmer’s soil
fertility assessment, using soil samples from different land uses in Huey Puk village, Sanian sub-
district, (Muang district, Nan province) which were later analyzed of their chemical properties
both in the field and in the laboratory together with observations on socio-demographic
characteristics of farmers.

Results of the siudy showed that Huey Puk farmers resorted to increasing
commercial crop production farming from shifting cultivation and subsistence crop farming in the
past. There were three types of commercial crop production: monoculture in the same area;
alternate cropping in same area; and, upland rice and fruit tree production (lychee, rambutan and
orange). Only 13% of the land area was allotted to integrated farming duc to limited area for
farming while 8% was allottcd to alternate cropping of field crops and fruit trees. These land uses

were practiced for a period of 1 to 10 years.
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Soil chemical properties analyses showed that in the three types of land use,
POC, WSC (water soluble carbon), and HWSC (hot water soluble carbon} values were the highest
in crop rotation land use. In monoculture land use, clay content and exchangeable Mg were the
highest while in alternate cropping land use, exchangeable Ca and useful P were the highest.
Carbon stocks in SOC and WSC values, were high in fruit tree area while carbon stocks in POC
and HWSC values were high in crop rotation land use. In monoculture land use, intensity was
highest, thus causing much lower nutrient content, soil properties and plant growth than in other
areas.

The study on the relationship between POC and soil properties showed a positive
correlation with pH, exchangeable Mg, WSC and HWSC. Use of POC test kit and soil evaluation
by farmmers indicated negative correlation with useful P. Furthermore, POC analysis in the field
showed that crop rotation land use had the highest POC test kit value. The relationship between
POC test kit evaluation with soil quality evaluation by farmers showed positive correlation. Thus,
farmers could use POC test kit for easier and cheaper evaluation of soil fertility, giving faster
results for farmers. Therefore, if POC test kit would be applied together with visual observation
of soil and environmental conditions, it would be useful in predicting soil quality evaluation
leading towards reduced production inputs such as in over application of inorganic fertilizers and

when farmers are able to improve soil fertility in this manner, increased crop yield will follow.
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5. Permanganate - Oxidizable Carbon (POC)
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