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Distribution of soil physical properties in forest of Liupan Mountains
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4. Chongging Water Resources and Electric Engineering College , Chongging 402100, China )

Abstract: The objectives of this study were to explore the distribution of soil physical properties and their influenc-
ing factors in forest of the Liupan Mountains. The distribution of major soil properties in forest of Liupan Mountains, and
the relationships between soil physical properties, elevation and forest species were studied. Additionally, the relation-
ships among soil physical properties were analyzed. The results showed that the contents of organic matter and saturated
hydraulic conductivity were significantly higher in soils under broadleaf forest than those under conifer forest, but the bulk
density was lower in soils under broadleaf forest than that under conifer forest. The organic matter content and saturated
hydraulic conductivity in broadleaf forest were 27.7% and 21.2% higher in 0 ~ 10 ¢cm and 10 ~ 20 e¢m depth, and 38%
and 42.2% higher in 0 ~ 10 ¢cm and 10 ~ 20 cm depth, respectively, than those in conifer forest. However, the soil
bulk densities under broadleaf forest in 0 ~ 10 ¢cm and 10 ~ 20 em depth were 13.8% and 7.6% lower than those under
conifer forest, respectively. Further, organic matter content was relatively higher, while bulk density was relatively lower
in soils at higher elevation than those in lower elevation conditions. Besides the saturated hydraulic conductivity was not
affected by elevation conditions. The mean values of MWD and GMD through O ~ 20 ¢cm depth were 3.46% and 5.21%
higher in broadleaf soils than conifer soils, respectively. But they were unaffected by elevation conditions. Correlation
analysis revealed that the amount of macroaggregate was signifcantly positively correlated with saturated hydraulic conduc-
tivity. This finding indicated that the physical properties of soils under broadleaf forest were better than those under
conifer forest in the Liupan Mountain region by the increasing amount of macroaggregate .
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Fig.1 Changes of soil organic matter, bulk density, saturated hydraulic conductivity,

GMD and MWD under different forest type, soil depth and elevation
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Table 1  Variance analysis of the variables under different forest type, soil depth and elevation ( P values)

T H Ttem OM BD K, MA MI S&C GMD MWD
R Forest type 0.003 0.000 0.044 0.054 0.115 0.077 0.047 0.050
54K Elevation 0.004 0.000 0.538 0.799 0.546 0.603 0.683 0.757
+J2 Soil depth 0.000 0.000 0.787 0.111 0.298 0.668 0.151 0.121
PRI x HF3K Forest type x elevation 0.102 0.002 0.593 0.668 0.712 0.695 0.802 0.692
PRI % +J2 Forest type x soil depth 0.479 0.348 0.604 0.657 0.306 0.701 0.564 0.565
3R x )2 Elevation x soil depth 0.962 0.210 0.229 0.846 0.382 0.606 0.848 0.902
AR x I x Lz 0.881 0.416 0.033 0.911 0.704 0.641 0.795 0.866

Forest type x elevation x soil depth

H:OM: FHLE; BD: FHE; K,: MIAIFKR; MA: KARAE; MI: BHRIAK; S&C: <0.053 mm ki ; GMD: JUTEE AL ; MWD: 3

HEEAR,

Note: OM: organic matter; BD: bulk density; K;: saturated hydraulic conductivity; MA: macroaggregate; MI: microaggregate; S&C: < 0.053 mm size

class; GMD: geometrical mean diameter; MWD: mean weight diameter.
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Table 2 Correlation analysis of the variables

WH B AL Organic matter 2T Bulk density KA FMA Macro-aggregates
Item ; ; p ; p
A F7K % Saturated hydraulic conductivity 0.250 0.1243 0.377 0.0167 0.391 0.0137
Z5H Bulk density 0.791 <0.0001
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