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Abstract: Returning organic materials such as straws and green manures to the field is a sustainable farm-
ing measure in the “dryland triple cropping” planting area in southwest China to address the problems of
soil nutrient imbalance and quality decline caused by soil erosion. This study takes the broad bean under
the typical “dryland triple cropping” planting pattern of “faba bean/maize/sweet potato” in the hilly areas
of southwest China as the research object. It studies the effects of mulching measures such as no mulching
(CK), straw mulching (S), Chinese milk vetch mulching (M) and the combined mulching of straw and
Chinese milk vetch (SM) on soil fertility characteristics, extracellular enzyme activities, and broad bean
yield, to provide theoretical references for promoting the efficient utilization of agricultural resources in
southwest China, facilitating soil health, and optimizing farmland management. The results show that the
S and SM treatments can increase the content of soil available nutrients, effectively alleviate soil nutrient
imbalance, significantly increase the contents of soil microbial biomass carbon and nitrogen, and effectively
improve soil extracellular enzyme activities. Among them, the activity of acid phosphatase (AP) under the
SM treatment was significantly higher than that under the CK treatment. Biological mulching significantly
increased the broad bean yield. The overall performance was SM>S>M>CK, with the SM treatment
having the best effect. In conclusion, in the hilly areas of southwest China, covering land with straws and
Chinese milk vetch can promote soil nutrient balance, improve soil quality, increase the contents of soil
microbial biomass carbon and nitrogen, and increase the broad bean yield.

Key words: straw mulching; milk vetch mulching; faba bean; soil fertility; soil microbial biomass carbon
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