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Abstract: [Objective] The effects of different straw return methods on soil structural properties and the
relationship between organic carbon and aggregate stability were investigated, in order to provide a theoretical
basis for implementing effective erosion control techniques on sloping farmlands in black soil regions. [ Methods ]
Natural soil aggregate breakdown mechanisms were simulated to analyze changes in aggregate stability under straw
return practices. [ Results] The stability of soil aggregates varied depending on the breakdown mechanism and

straw return method. Rapid wetting was identified as the primary mechanism for aggregate breakdown in black
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soil. Significant differences in mean weight diameter were observed for <2 mm and 2—5 mm aggregates under

rapid wetting and wet shaking mechanisms. The 2—5 mm aggregates under wet shaking exhibited the highest

stability, indicating that larger aggregates in black soil were more stable and positively correlated with soil organic

carbon. For <<2 mm aggregates under wet shaking, stability was significantly positively correlated with soil bulk

density and capillary porosity but negatively correlated with total porosity and non-capillary porosity. [ Conclusion ]

In the short term, straw mulching may obscure its erosion control effects due to abiotic factors such as soil bulk

density and porosity, thereby influencing aggregate stability. In contrast, straw incorporation reduces the total

porosity and non-capillary porosity while tending to enhance aggregate stability.
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Table 1 Soil basic physical and chemical indicators under different straw returning methods

e @E/“ oK/ T AL/ EEEIL HHLE/ A/ C/N
(gecm™?) % Ka/% B/ % (gekg ") (gekg ")
DTS 1.33° 22.04* 36.22¢ 48.84* 19.53¢ 38.82¢ 1.91¢ 11.79¢
MTS 1.45 16.79¢ 29.08" 44.23" 19.88° 35.71" 1.74* 11.90°
NTS 1.52° 18.98" 30.57° 41.54" 12.69¢ 37.10" 1.77% 12.106*
CNTS 1.48° 17.93" 28.96" 43.07° 16.54" 33.70¢ 1.65" 11.85°
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Fig.1 Distribution of <<2 mm particle size aggregates in 0—30 cm soil layer during fast wetting
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Fig.3 Distribution of <<2 mm particle size aggregates in 0—30 cm soil layer after wet stirring
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Fig.4 Distribution of 2~5 mm particle size aggregates in 0—30 cm soil layer after wet stirring
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Table 2 Analysis on particle size differences of aggregates measured based on different crushing mechanisms

N T 4 5 PR 3R A
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Table 3 Correlation analysis between soil basic physico-chemical indicators and aggregate stability
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1 7=

2~5 0.149 0.293 —0.217 0.284 0.276 0.332 0.145 0.515
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