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Abstract: The purpose of this study was to study the influence of Pinus massoniana litter input with different
densities on the soil physical and chemical properties and stand growth, and to improve the theoretical basis
for selecting appropriate plantation management measures. Four planting densities, 2 500 trees/hm? (M1),
3 300 trees/hm®(M2), 4 500 trees/hm”(M3) and 6 000 trees/hm®(M4) of P. massoniana forests, were set
up as research subject. The structure equation was used to explore the influence of litter input of P. massoniana
forest with different densitieson soil properties. The result showed that forest density had a significant impact
on litter and soil physical and chemical properties. The total storage and water holding capacity of litter were
the highest under M2, which was significantly higher than others. The litter had the largest nutrient reserves
of carbon, nitrogen, phosphorus, and potassium in M2, amongh which the orgainic carbon is the major,

accounting for 96.98% of the total. The differences in soil physical and chemical properties decreased with the
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depth of the soil layer increased, and the litter layer had a greater impact on the physical and chemical
properties in the surface soil. Soil water holding capacity, porosity, pH, total phosphorus, alkaline nitrogen
and available phosphorus were all the highest in M2, whereas the organic matter and total nitrogen presented
as M4>M2>M3>MI1, and total potassium and available potassium had highest contents in MI1. Litter
accumulation and nutrient reserves were significantly positively correlated with soil silt, water holding capacity,
porosity, organic matter, total phosphorus, and available nitrogen, while significantly negatively correlated
with soil bulk density and permeability. The structural equation showed that the total storage of litter had a
significantly positive correlation with soil physical and chemical properties, whereas soil water holding capacity
had a significantly negative correlation with soil physical and chemical properties. Soil chemical properties had
a significant positive correlation with forest volume, and a significant negative correlation was found between
the forest stock and litter nutrients contents. In summary, the P. massoniana forest with M2 density had the
more litter accumulation and nutrients reserves, which could reduce surface runoff, increase soil water

holding capacity and porosity, reduce the loss of available nutrients, and promote root extension and

extension, which should be the more appropriate forestation measures.
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