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Abstract
Risk assessment to degradation of mandarin cv. Sai Nam Pueng orchards
using topographical and soil property under management factors were conducted at
Mae Soon sub-district, Fang district, Chiang Mai province. THEOS multispectral
image with 10 meter — resolution and panchromatic with 2 meter — resolution were
used in combination with 0.75 meter — resolution orthophoto in order to classify

mandarin cultivated area. Farmer — interviews and field survey were used in order to
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select the 50 productive orchards. The following data, farmer practices, land use
history, the condition of mandarin trees in the farmers’ orchards, farmers’ skills,
position of the orchards, topography (elevation and slope) soil physical, chemical and
biological properties, status of plant nutrients in the index leaves, fruit yield and fruit
sizes were collected. The spatial database of orchard boundary, topographic condition,
soil quality, plant nutrient status of index leaves, fruit yield and fruit size of 50
selected orchards were developed using ArcGIS 9.2. Analytical Hierarchy Process
(AHP) which is the multi-criterion decision analytical process was used for risk
assessment of the factors affecting on productivity declination of mandarin orchards.
It was found that, the mandarin cultivated areas in Mae Soon sub district in 2010 had
the total areas of 11,156.6 rais. The selected 50 productive orchards had the total areas
of 154.6 rais which were on the lowland 56.5%, on the flat plain at the base of the hill
21.7% and on the sloping land 21.8%. The declination of productivity of the selected
orchards were due to three main causes as follows ; root rot, plant nutrient lost
through leaching and runoff and plant nutrient imbalanced condition of the orchard
soils.

The factors contributed to root rot damage were, slope, elevation, drainage,
bulk density, porosity, pH and organic matter content of the soils. In the case of plant
nutrient lost the influencing factors were, slope, runoff, permeability soil depth, CEC,
pH and soil organic matter. The factors contributed to plant nutrient imbalance of the
soils were pH, CEC, soil organic matter, available P and exchangeable K.

In the case of the risk to root rot damage it was found that 70% of the selected
orchards on the lowland and 72% of the orchards on the foothill had the risk at high

and very high levels while the orchards on the sloping land with such risky levels



viii

were only 16%. None of the studied orchards on the lowland and the flat plain at the
base of the hill were risky to nutrient lost by leaching and run off while 73% of the
total orchards on the sloping land had risk at high and very high levels. In the case of
the risk on plant nutrient imbalance of the soils, 50% of the orchards on the flat plain
at the base of the hill and 50% on the sloping land were risky at the level of high to

very high while those in the lowland with such risky levels were only 3.1%.



