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ABSTRACT

Rapid growth of population, followed by increasing food demand, necessitates knowledge of the relationship
between yield and soil conditions. The soil quality index (SQI) is one of the indicators showing the soil
conditions and the related properties very well. This study was performed to determine the effect of soil quality
on rice yield in north of Iran (Gilan province). 64 soil samples from rice fields were prepared to measure the
physical and chemical properties affecting soil quality and also the yield of rice in the mentioned fields were
determined using plot. Then the total yields were divided into three classes with yields of less than 4000 kg/ha
(first class), 4000-4500 kg/ha (second class) and more than 4500 kg/ha (third class). Among the studied
properties, 16 properties as selected indicators of total data method (TDS) and five properties using principal
component analysis as selected indicators of minimum data set method (MDS) were selected to determine the
soil quality index. Fuzzy logic was used for scoring and the concept of communality index was used to weight
the indicators and finally they were combined using weighted additive method. The results of quality index
showed a positive and high correlation between TDS and MDS methods (R2 = 0.87). The results of correlation
coefficient between yield and SQI by TDS method (R2 = 0.52) were higher than the SQI by MDS method (R2
=0.28). Inthe MDS method, simmilar to TDS method, there was an increasing trend in the SQI value of higher
yield classes, but there is no significant difference between the second and third classes. The difference between
soil quality and lower yields with MDS method is significant, but this difference is not significant at higher
yield levels, because as the number of indicators decreases, the accuracy and sensitivity of soil quality
assessment decreases.
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4. Fisher's least significant difference test (LSD)
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