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Effects of Chopped Straw Incorporation and Return on Soil Erosion
Resistance in Purple Soil Sloping Farmland
Bai Maomao', Guo Yixuan', Wei Pan', Zhu Pingzong'*, Wu Junnan',
Chen Libo', Wang Dingbin', Chen Xiaoyan'”*
(1.College of Resources and Environment, Southwest University, Chongging 400716, China; 2.Chongqging Key Laboratory of

Soil and Water Conservation and Ecological Restoration , Southwest University, Chongging 400716, China)
Abstract: [ Objective] Straw return regulates soil erosion processes through direct and indirect impacts on soil
physicochemical properties, thereby altering soil erosion resistance. Therefore, the study explores the potential
effects and driving factors of chopped straw incorporation and return on soil erosion resistance in purple soil sloping
farmland, providing a theoretical basis for regulating soil erosion in sloping farmland in purple soil regions through

straw return practices. [ Methods] A typical purple soil sloping farmland was selected in Yuchi Town, Shizhu

W5 B #8 :2026-03-03 &[5 H #8:2026-04-02 A BEH:2026-04-09 M & & % B # (www .cnki.net) : 2026-05-29

REBNTIE - PR BHS NE R R L T S IR H (CSTB2022 TIAD-LUX0005) 5 8 BE T F 8K Bl 27 3 4 01 B & J8 4 42 4 & 5 35 1
(CSTB2024NSCQ-LZX0075) ; K24 Gl Ak Il 2301 B (202510635028, S202510635329)

F—1EE A EE2000—), B WA A, EENF LG F5E . E-mail: 15835183484@163.com

BEEE RBEM971—) o i+ #887, FENF L EEMBISE . E-mail: c400716@126.com

http. // stbexb.alljournal.com.cn



126 KRR 540 %

County, Chongqing. Using no straw return as the control (CK) , four straw return rates (1.25, 2.50, 3.75, and
5.00 t/hm*) were applied. Soil detachment capacity (D.) was measured using flume scouring tests, and rill
erodibility (K,) and critical shear stress (z.) were calculated to clarify the differences of soil erosion resistance and
its response pathways under different straw return rates. [ Results] 1) Under different straw return rates, D., K,
and 7, ranged from 0.003 8 kg/(m*+s) to 0.041 1 kg/(m*-s), 0.000 6 s/m to 0.004 7 s/m, and 2.677 Pa to
5.473 Pa, respectively. Compared with the control, straw return decreased D, and K, by 66.57% — 90.88%
and 65.96% — 87.23%, respectively, while increasing z, by 47.51% — 100.67%. D, showed a quadratic
relationship with straw return rate, first decreasing and then increasing (D.=0.002 5(SIA —3.75)*+0.002 4,
R*=0.92), reaching its minimum at a rate of 3.75 t/hm®. 2) Correlation analysis indicated that the differences
in soil erosion resistance under different straw return rates were significantly correlated with straw
decomposition characteristics and induced changes in soil physicochemical properties. Specifically, z. was
significantly positively correlated with straw decomposition amount, straw residual amount, saturated water
content, mean weight diameter of aggregate, and soil organic matter content (»<C0.05). In contrast, K, was
significantly negatively correlated with these five indicators (»p<Z0.05) but significantly positively correlated
with soil bulk density (p<C0.05). 3) Random forest and path analysis results indicated that improvements in soil
erosion resistance were mainly controlled by the indirect effect of straw decomposition in raising organic matter
content and enhancing aggregate stability. However, straw residues directly increased soil rill erodibility and
reduced soil erosion resistance. [ Conelusion ] Chopped straw incorporation and return can significantly enhance
soil erosion resistance in purple soil sloping farmland, but this effect has an optimum threshold. Under the
conditions of this study, a straw return rate of 3.75 t/hm’ achieves the best overall performance, reaching the
lowest soil detachment capacity, the lowest rill erodibility, and the highest critical shear stress.
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