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ABSTRACT

This study applied remotely sensed data for assessing degradation levels of mandarin cv.
Sai Nam Pueng orchards caused by greening disease, conducted in Mae Soon sub-district, Fang
district, Chiang Mai province. THEOS satellite images, with multi-spectral and panchromatic
bands, recorded in January and February 2010 were analyzed using data confusion of the 15
meters multi-spectral and the 2 meters panchromatic images, with the specific technique of
Principle Component Analysis (PCA) to acquire a high resolution multi-spectral image. Then,
land use and mandarin orchard classification was conducted with the visual interpretation
technique, and assessing the classification accuracy. As a result, found highly overall accuracy of
97.2% and kappa statistics of 96.7%. Regarding to the classification results, found that, there are

totally the mandarin orchards of 11,207.5 rais, as the percentage of 21 of the whole study area.

With regard to the field works, found that, the areas of Mandarin cv. Sai Nam Pueng
orchards in Mae Soon sub-district are located on the 3 topographical conditions: low, hilly, and
sloping areas. The 50 mandarin orchards were selected as the samplings to investigate chlorophyll

in their leaves, using chlorophyll meter (SPAD-502). As a result, the investigation found an



average chlorophyll minimum of 18.6 and an average chlorophyll maximum of 74.9. In addition,
examining of Greening disease was conducted, using the technique of lodo-starch Reaction,
found that, in the orchard with the least greening disease symptom, mandarin trees infected with
the greening disease were obviously found of 13 % of the total mandarin tree numbers in the
orchard. Meanwhile, the orchards with the most greening disease symptom, the numbers of

mandarin trees infected with the greening disease were totally a hundred percent.

In addition, Normalized Differential Vegetation Indices (NDVI) of the 50 sampling
mandarin orchards were analyzed using Digital Image Processing. As a result, found that, the
lowest NDVI value was -0.2 and the highest NDVI value was 0.532. Then, the correlation of
NDVI values and detecting chlorophyll values read by the SPAD-502 was analyzed. It was found
that NDVI had positive correlated significantly with the chlorophyll reading value R’= 0.461).
However, NDVI had negative correlated significantly with the examining of greening diseases

using the Todo-starch Reaction technique (R2= 0.374).

Then, mapping of analyzed NDVI to describe a tentative spatial occurrence of greening
disease in Mae Soon sub-district was done. The result found that the highly NDVI values (dark
gray) mean less greening disease areas. Meanwhile, the decreasing NDVI values (light gray)
mean more greening disease areas. When the NDVI values were classified using ISODATA
clustering technique in order to create a risk map of greening disease, the risk could be identified
into 5 levels (level 1 is the least risk and level 5 is the most risk). Consequently, found that, most
of the mandarin orchards in Mae Soon sub-district have been in the risks of level 2 and level 3 at
the percentage of 24.6 and 24.1, respectively. Regarding the mandarin orchards with the risk of
level 1 (the least risk), they were found only of 12.4 %. In addition, when the NDVI was
overlaying analyzed with the elevation and slope data, found that, most of the mandarin orchards
located on the elevation of 480-565 meters (above mean sea level) have been risked to the
degradation caused by greening disease in the level 3 and 4 at the percentage of 17.9 and 18.0,
respectively. Moreover, also found that, most of the mandarin orchards located on the slope of 0-
2% have been risked to the degradation in level 3 and 4 at the percentage of 14.3 and 14.5,

respectively.



