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Abstract

The principle objective of plant nutrient status and pedological factors for
remediation of soil resource and sustainable land use in the Royal Project’s agricultural
areas project in the Year 2012 aimed to study plant nutrient status and pedological factors
as affected by parent materials, cropping systems and microclimate conditions concerning
soil deterioration as well as remediation in Royal Project’s agricultural areas. The study
areas included 6 Royal Project’s centers (SaNgoh, Hual Laeng, Pa Tang, Huai Nam Khun,
Pang Kha, and Mae Poon Luang). The soil samples in the experimental plots and farmer
plots were collected with GPS coordination record at depths of 0-30, 30-60 and 90-120 cm
(for fruit tree plots), and were analyzed for their physical, chemical and mineralogical
properties. Plant nutrient status and soil fertility in terms of main economic crops were
then evaluated. Furthermore, in order to remediate soil resources in the study areas,
pedological factors that induce soil deterioration were also investigated.

The results showed that, in the study areas, there were 7 general types of land
use as vegetables, horticulture (herbs and spicy), orchard plantation, fruit trees, field crops,
flowers and ornamentals, paddy rice. Water and soil conservation schemes undertaken

were bench terracing, contour cultivation, crop rotation and strip cropping. The soil parent

materials were found mostly residuum, colluvium, old aluvium of granite, granodiorite,
gneiss (in Sa Ngoh, Huai Nam Khun, Mae Poon Laung); shale, phyllite (in Pa Tang, Pang
Kha, Huai Laeng); andesite, diorite, schist (in Pa Tang, Hual Laeng). The soil resourcesin
the study areas were highly developed with deep to very deep profiles, and showed clearly
clay accumulation layers in subsoil horizon. The maor clay minerals were low activity
clays (kaolinite, gibbsite, sesquioxides) and illite. The soils had medium to fine textural
classes. loam, sandy loam, silt loam, silty clay loam, sandy clay loam, clay loam, sand
clay, and clay. The available water holding capacity was 7.1-22.8%. The soil porosity and
potential hydraulic conductivity (K-sat) in surface soils were higher than subsoil layer. The
soils had mostly macro aggregates with well and low aggregate stability. For physical
properties, these induced the reduction of water percolation which could easily cause water
run-off, soil erosion, soil creeping or landslide after excessive irrigation or an ongoing
heavy storm in the steep slope lands.

Regarding chemical and plant nutrient properties in the agricultural areas, the
soil resource were moderate to high fertility status with moderately to highly organic
matter contents, low to very high base saturation percentages, and low to moderate CEC.
The soil reactions were moderately acid to extremely acid (pH 4.2-5.9) caused by iron and
aluminum ions. The extremely acid condition (pH <4.0) induced the Phytophthora spp.
diseases. The soils were very low to moderately total nitrogen content with very low to
excessive high amount of potassium, phosphorus, manganese and iron, very low to high
zinc and boron, low to very high copper, calcium, magnesium and aluminum ions.
Moreover, in Sa Ngoh, Hual Laeng, Pa Tang, Huai Nam Khun, Pang Kha areas were
found that had very high to excessively high exchangeable sodium ions content in many
farmer plots (especialy in field crops and local fruit tree plantation), due to NaCl salt
application for weed control or high sodium salts manures were used. Its residuals can
affect the soil properties and water resource. In vegetables cropping, flowers or
ornamentals cropping, and temperate fruit trees plantation, excess amounts of available
potassium, phosphorus, and manganese were commonly found because of a continuing
high abundance of chemical fertilizers, and chicken dung manures application. These



could be reduced the availability of iron, zinc and magnesium leading to a lack of such
elements in plants by antagonism interaction processes. There were also dolomite and
quick limes applications for soil acidity control. However, the calcareous soils and akaline
water with carbonate and bicarbonate compounds can change soil reaction into rapid
strongly alkaline. High degree of akaline condition of soil could sometimes affect on
plants to lack of some micronutrients such as iron, zinc, copper, manganese and boron.
The lacks of these micronutrients could affect both quantity and quality of yields in
particular fruits, vegetables and flowers. The high alkaline water can also reduce active
ingredients of fungicides and pesticides.

Keywords: plant nutrient status, pedological factors, soil remediation, sustainable land
use, Royal Project
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