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Abstract

To investigate the soil nutrient characteristics and influencing factors in open-field orchards in the suburbs of Yinchuan, this study
systematically analyzed soil physical structure, physicochemical properties, and microbial characteristics based on sampling data
from the 0~40 cm soil layer of nine orchards. Soil quality was comprehensively evaluated using principal component analysis. The
results indicate that the soil bulk density in the suburban orchards of Yinchuan is relatively high (0~20 cm: 1.32 g/cm?®; 20~40 cm:
1.45 g/cm?), while porosity decreases with depth (0~20 cm: 50.24%; 20~40 cm: 45.30%), presenting a compact structure overall. The
soil is weakly alkaline (pH 0~20 cm: 8.29; 20~40 cm: 8.45), with a total salt content of 0.22%, indicating mild salinization. In terms
of nutrients, the organic matter content is 12.53 g/kg, rated at level 4 (moderate); total nitrogen content is 0.87 g/kg, also at level 4
(moderate); alkali-hydrolyzable nitrogen content is 50.91 mg/kg, indicating severe deficiency; available phosphorus is 24.52 mg/kg,
at level 2 (abundant); and rapidly available potassium is 159.93 mg/kg, at level 2 (abundant). Among trace elements, the available
contents of iron, zinc, and boron are at levels 4, 2, and 3, respectively. Principal component analysis revealed that four principal
components cumulatively contributed 98.85% of the variance. Yongning County exhibited the highest comprehensive soil quality,
followed by Helan, while Pingjibao had relatively poor soil health. The study suggests that soil compaction, low nitrogen conversion
efficiency due to weak alkalinity, and insufficient availability of trace elements are the main limiting factors.
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