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Study on Evaluation Methods for Soil Fertility in Oasis Cotton Field Based on the Nor-

malized Difference Vegetation Index(NDVI)
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Abstract: The cotton fields of typical state farms which set in the northern dope of Tianshan Mountain, were used to explore the
soil fertility assessment method based on normalized difference vegetation index (NDV1). Using the NDV1, which obtained dur-
ing different cotton growth periods, as assessment index evaluate the soil fertility; then regard NDVI and soil physical and
chemistry data such as soil organic matter content, available phosphorus content and so on, which come from small amount of
cotton field soil samples, as the assessment index, the geostatistical methodology and remote sensing image clustering a gorithm
were used to evaluate the soil fertility. Comparing the two results with the one evaluated only by soil physical and chemistry da-
ta, accuracy and reliability of the methods based on NDVI were studied. It could be concluded that ; the method based on NDVI
and a few soil physical and chemistry data can improve the accuracy and the consistent of redity significantly. The evaluation
method for cotton soil fertility based on NDVI can evaluate rapidly and conveniently, and it will provide a scientific basis to the
research on oasis cotton soil quality, agricultural restructuring plan and the cultivated land quality protection.
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Table 1 The grades of soil fertility assessment by

composite index appraisal method
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Grades of the Composite  Number of Percentage of total

soil fertility index number farmland plot /%
1 0.31 83 17
2 0.45 191 39
3 0.58 162 33
4 0.71 53 11
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Fig. 1 Assessment of soil fertility based on NDVI
during different growth stages (plotting scale 1:300000)
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Fig. 2 Assessment of soil fertility based on NDVI and
small amount of soil samples (plotting scale 1:300000)
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Table 2 Semi-variogram and the fitting parameters of soil in region

Baiede  ERRRR Heg(E HEEME PSRN TR SR
Wi H ltems Transforma- Theoretical ~ Nugget Sill Nugget Range T R 2%
tion model value vaue variance /% /m RMSSE
HHLE Soil organic matter None BRI 0.078 0.135 57.78 731 0.997
Hilfi# & Available nitrogen Box-cox Bk 6.330 9.920 63.81 3436 0.998
AL Available phosphorus  Box-cox B 513.440 761.850 67.39 2295 1.023
AL Available potassium Log BRIR 0.064 0.095 67.37 5537 0.956
B3k Total salt None ERAIR 0.034 0.048 70.83 408 0.997
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Table 3 Comparison results of soil fertility quality evaluation
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