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Abstract: [ Objective] This study aimed to investigate the effects of stand types on the turnover characteristics of
soil aggregates, and to clarify the intrinsic mechanism by which forest vegetation drives the development and
stability of soil structure from the perspective of dynamic processes. [ Methods] Taking typical broad-leaved forests
(Populus davidiana forests) , coniferous forests (Pinus tabuliformis forests) , and their mixed forests on the Loess
Plateau as the research objects, rare earth oxide tracing combined with laboratory incubation experiments was

adopted to label aggregates of different particle sizes. The formation amount, breakdown amount, turnover rate, and
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turnover duration of soil aggregates were quantitatively analyzed. [ Results ] There were significant differences in the
mean weight diameter (MWD) of soil aggregates among the three stand types (p<C0.05). The mixed forest had
the highest MWD and the strongest stability, while the Pinus tabuliformis forest had the lowest MWD and the
weakest stability. During the incubation period, the breakdown amount of aggregates was greater than the formation
amount in all stand types, showing a net disintegration characteristic. The turnover of aggregates was the most
intense in the Pinus tabuliformis forest, with an average breakdown rate of 74% for large aggregates and a lack of
recovery resilience. The retention rate of large aggregates in the mixed forest was more than 50% , and it stabilized
rapidly after disturbance. In the Populus davidiana forest, the breakdown and formation of aggregates maintained a
dynamic balance. The peak of aggregate turnover rate appeared in the early stage of incubation, and the average
turnover rate of large aggregates was in the order of Pinus tabuliformis forest [ 0.026 g/(g+-d) ]>>mixed forest [ 0.022
g/(g+d) ] >Populus davidiana forest [0.013 g/(g+d) ]. In the middle and late stages of incubation, the turnover
time of microaggregates in the mixed forest was prolonged, and the physical protection effect was enhanced. Analysis
of variance CANOVA) showed that the aggregate turnover rate and breakdown rate were affected by the interaction
of three factors: stand type, particle size, and time (»<<0.05) , while the formation rate was mainly driven by the
two-factor interactions of stand type X particle size and stand typeXtime (p<<0.001). [ Conclusion] The mixed
forest enhances the stability of soil structure by regulating the relative intensity of aggregate formation and
breakdown, reducing the turnover rate of large aggregates, and prolonging the turnover time of microaggregates.
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Fig. 4 Fitting relationship between predicted and measured mass proportions of soil aggregates under three forest types
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Fig. 10 Temporal dynamics of turnover rate and mean residence time of soil aggregates under three forest types
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