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Response of soil aggregates to vegetation and soil properties
under different soil and water conservation measures in
small watersheds of south subtropical region
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Abstract: [Objective] This study aims to investigate soil aggregate characteristics under different soil and water
conservation measures in the south subtropical region and their responses to vegetation characteristics and soil
properties, providing a theoretical basis for optimizing the layout of such measures in the region. [ Methods] In the
small watershed of the Xiaojunsai River, four soil and water conservation measures were selected: forest
exclosure, Hevea brasiliensis plantation, Macadamia integrifolia plantation, and soil conservation cultivation,

with slope cropland as the control group. Vegetation indicators included understory coverage, understory
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diversity, litter thickness, and tree density. Undisturbed soil samples were collected from 0—20 cm and 20—40
cm layers. Aggregate composition was analyzed using dry- and wet-sieving methods, and mean weight diameter
(MWD) was calculated. Soil organic carbon, total nitrogen, soil bulk density, and soil total porosity were
measured. [ Results] The MWD value in the forest exclosure was 1.3~2.5 times that of the other measures, and
the proportion of large aggregates™5 mm reached 28.7%, significantly higher than other measures. Slope
cropland was enriched in microaggregates<<0.25 mm under wet sieving, accounting for 26.16% , much higher than
13.04% in the forest exclosure. The aggregate characteristics of H. brasiliensis or M. integrifolia plantations were
between those of the forest exclosure and the soil conservation cultivation, and their wet-sieved MWDs increased
by 89.5% and 78.9% , respectively, compared with slope cropland. Soil organic carbon and total nitrogen were the
key soil properties driving aggregate differences. Litter thickness, understory vegetation coverage, and understory
vegetation diversity were the key vegetation factors driving aggregate differences. Aggregate improvement also
promoted the optimization of soil bulk density and porosity. [Conclusion] The ranking of the aggregate
improvement effects of the measures was as follows: forest exclosure™>H. brasiliensis plantation™>M. integrifolia
plantation>>soil conservation cultivation>>slope cropland. Diverse and high-coverage vegetation is associated with
high soil organic carbon content, which has a positive effect on the formation of large aggregates. Stable vegetation
growth is a prerequisite for maintaining good aggregate structure. H. brasiliensis and M. integrifolia plantations are
key soil and water conservation measures that meet this prerequisite while providing economic benefits. However,
attention should be paid to the deterioration of understory vegetation coverage and diversity, which can lead to the
degradation of aggregate structure.

Keywords: soil and water conservation measures; mean weight diameter of aggregates; litter thickness; soil

organic carbon; economic forests
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Fig. 1 Characteristics of aggregate particle size distribution under different soil and water conservation measures
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