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ABSTRACT

The mudslide devastation in Lablae, Thapla and Muang districts of Uttaradit province
caused a lot of damage to agricultural land. This has affected the quality of life, economic
vitality and land utilization. The research study aimed to (1) investigate the physical,
biological and chemical degradation of agricultural land after the inundation in Lablae,
Thapla and Muang districts of Uttaradit province, and (2) examine influences of clay material,
soil amendments and compost on the changes in particular physical and chemical
properties of degraded soil.

The examination of the soil sample collected from mixed fruit orchards on the hill
showed the loss of fertility due to the denudation by rain. In particular, the decrease in the
primary nutrients; nitrogen, phosphorus, and potassium and organic matters in the fruit
orchard areas showed a statistically significant difference from that in non-landslide affected
teak cultivated land. In addition, soil calcium and acidity/alkalinity decreased after the
occurrence of landslide. The examination of the soil sample collected from the low-lying
lands along watercourses in agricultural areas in Muang and Thapla districts which were
flooded with sediment-laden water demonstrated a low amount of nitrogen, phosphorus
and potassium as a result of sandy silt loam. Besides, the soil gained cation-exchange
capacity (CEC) at low and medium levels as a consequence of a small amount of clay and
organic matters which act as nutrient absorbers.

Regarding microbial biomass carbon and nitrogen, the loss of soil fertility in the
mixed fruit orchards on a hill slope, which was caused by the denudation by rain, reduced
the amount of microbial biomass and microbiological activity with a statistically significant
difference (p<0.05), compared to the non-landslide affected teak cultivated land.
Meanwhile, the soil sample collected from the low-lying lands along watercourses in
agricultural areas in Muang and Thapla districts which were flooded with sediment-laden

water exhibited less soil respiration. Compared to the soil from non-affected land, the ratio



of soil biomass carbon and nitrogen (Cmic/Nmic) and metabolic quotient (qCO,) was
significantly different. The soil from the affected land was lower in Cmic/Nmic ratio and 1-2
times higher in the value of gqCO,. The difference was statistically significant (P<0.05). The
study showed the potential of ecological parameter in determining the impacts and
assessment of soil degradation.

Results from a preliminary analysis of clay materials and soil amendment substances
found that the clay contents (%) were high percentages for most clay materials. Available
water capacity ranged from 8.96-20.09% by weight. pH values were also high but soil organic
matter were lower than 1%. Macronutrients were generally low for nitrogen, phosphorus and
potassium except available phosphorus which ranged from 14.21- 48.34 mg kgfl. Properties
of CEC values were also high. Results in this experiment indicated that the application of
clay materials, soil amendment substances and compost affected physical and chemical
properties of soil. Clay contents were increased ranging from 13.45 -33.67%. Available water
capacity also increased, whereas bulk density decreased. In addition, soil chemical
properties difference was increased highly significant. Soil organic matter and macronutrients
were slightly increased except available phosphorus increased greater than other nutrients
(46.23 mg kgfl). In addition, Enhancement of clay materials soil amendment substances and
compost affected CEC was larger than 4 to 15 folds of the control (7.10 me 1OOg_1). This
increases the absorption of nutrients in the soil.

Crop growth rate were highest with the incorporation of a clay materials soil
amendment substances with compost. Treatments with clay materials, soil amendment
substances and compost which materials were considered to be resulted from general rule
of plant growth. The overall results suggested the clay materials soil amendment substances
with compost application which was maintained some physical and chemical properties of
soil degradation to take advantage of land use. However, further studies should be a source

of high quality clay. Species of plants in the test. And experiments in the field.
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