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Abstract

Chemical soil quality is one of the key factors in maintaining fertility and increasing crop yields, especially in
paddy fields that are affected by environmental and human-induced factors such as fire. A thorough
investigation of critical parameters like organic carbon and total nitrogen in determining soil quality is essential
for developing better management strategies. In this study, surface soil samples (0—10 cm) were collected from
paddy fields in Gilan Province, Iran, across three low-intensity burn classes. Soil quality was evaluated using the
Soil Quality Index (SQI) and Principal Component Analysis (PCA). The results showed that soil organic carbon
and total nitrogen, with loading values of 0.79 and 0.80 respectively, played the most significant roles in
estimating soil quality. Additionally, soil samples in the low-burn class exhibited higher quality compared to
other classes, with statistically significant differences. These findings highlight the importance of precise carbon
and nitrogen management in sustaining agricultural soils and mitigating the negative impacts of surface fires.
Overall, this study demonstrates that SQI and PCA are effective tools for monitoring and improving soil quality
in paddy field systems.

Keywords:Rice, Paddy soil, Soil quality, Hashemi cultivar
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