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Abstract: In the Three Gorges Reservoir Region, frequent anthropogenic disturbances have exacerbated
soil erosion in citrus orchards, leading to a decline in soil quality and production functions. Investigating
the seasonal dynamics of different species of green manure mulching and their effects on soil aggregate
distribution and stability is crucial for selecting suitable species for green manure mulching. This study
focused on citrus orchards in the Three Gorges Reservoir Region and established four treatments: clean
tillage, white clover mulching, Kentucky bluegrass mulching, and hairy vetch mulching. The study aimed
to identify the key factors influencing soil aggregate distribution and stability. The results showed that:
(D Under green manure coverage, soil properties and vegetation characteristics showed significant seasonal
variations. From April to June, bulk density decreased, while porosity, Soil Organic Carbon (SOC) con-
tent, and root weight density increased. White clover, Kentucky bluegrass and hairy vetch coverage
increased porosity by 3.47% —5.79%, root weight density by 207. 41% —326.38% , and SOC content by
41.36% —59.98%, respectively. @ Under green manure coverage, the distribution and stability of soil
aggregates also exhibited distinct seasonal patterns. From April to June, the proportion of macro-aggre-
gates and their stability were the highest. Under the three types of green manure coverage, the proportion
of <€0. 25 mm aggregates decreased by 15. 97 % —28. 43% , while the Mean Weight Diameter (MWD) and
Geometrical Mean Diameter (GMD) increased by 19. 56 % —32. 41% and 47. 02% —87. 75% , respectively.
@ Soil aggregate stability was significantly positively correlated with porosity, organic carbon, vegetation
coverage, aboveground biomass, root mass density, and ~>2 mm aggregate content, while negatively
correlated with bulk density and <C0. 25 mm aggregate content. Redundancy analysis indicated that varia-
tions in soil aggregate stability under different green manure covers were primarily influenced by >2 mm
aggregate content, aboveground biomass, and soil porosity (p < 0.05). Overall, Kentucky bluegrass
exhibited the most pronounced improvement in soil quality compared to white clover and hairy vetch,
providing theoretical support for soil quality improvement and ground cover management strategies in
citrus orchards of the Three Gorges Reservoir Region.
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