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Soil Interception Capacity of Pinus massoniana Plantation with Different Management Modes
and Its Controlling Factors

Absrtact: [Objective 11t is very important for plantation management and soil and water conservation to make clear the soil interception
and precipitation capacity and its driving factors of plantations with different management modes on regional scale. [ Method] Based
on the hydrogen stable isotope technique, the contribution rates of precipitation of different magnitude (light rain, moderate rain and
heavy rain) to soil water of Pinus massoniana plantations with different management modes (pure forest, mixed forest, except shrub
forest, light thinning forest and heavy thinning forest) were discussed in the subtropical areas of China. Furthermore, based on variance
decomposition and structural equation model, we reveal the main factors that affect the contribution rate of precipitation to soil water
(CRSW). [Result] Under different precipitation conditions, the CRSW of Pinus massoniana plantation in different management modes
is obviously different. In light rain, the CRSW of severe thinning forest is the highest (28.70%). On the contrary, the CRSW of heavy
thinning forest was significantly lower than that of other four management modes (43.29%), while the CRSW of coniferous and
broadleaved mixed forest was significantly higher than that of other management modes (67.14%). Further research found that the
main factor affecting the CRSW of Pinus massoniana forest was the plant property in light rain, while the main factor affecting the
CRSW of Pinus massoniana forest in moderate and heavy rain was the soil property. [ Conclusion] The soil and water conservation
ability of Pinus massoniana mixed forest is stronger than that of heavily thinning Pinus massoniana forest. Therefore, when constructing
or restoring Pinus massoniana plantation in subtropical areas of China in the future, we should pay attention to the construction of
mixed forest and avoid heavy logging, which will help to improve the ability of intercepting heavy rainfall and maintain soil and water.
In addition, the dominant factors affecting the soil interception ability of Pinus massoniana forest change with the change of
precipitation, so the dominant factors of CRSW should not be simply attributed to plant properties or soil properties, but should consider
the magnitude of precipitation.
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