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Abstract ; [ Objective ] Soil bulk density is the most basic parameters of the forest soil physical properties. To re-
searched the spatial heterogeneity of soil bulk density on different slopes to quantitatively describe the variation of
soil bulk density on slopes and the influencing factors. [ Method ] To selected 2 representative slopes, one covered

by plantation of Larix principis — rupprechiii and another by natural shrubs, in the sub — humid small watershed of

Wk H . 2016-02-29

AT EEERPHAIESTH (41390461 41471029 41230852) ; BFHEEHRHE LRI T/E 4 T (2014FY 120700 ) s BHEHR + = - 17
AT TR FAH ] (2012BAD22B030102 ) 5 [ Zb0ll 5y 7 B SELLARMA S R T BN 36 X A A 5 5 Z DI REMOl 2 5 BFSE L B Bl

e fir: 5k H(1990—) 55 B Wge . FEORFETT I K H0p$E MOl B2 TA2. Email :458635765@ qq. com

s WIEH  FRA(1960—)  FUZ, W1 S0, TR0y i« LA ol 25 T, Email : wyujie@ bifu. edu. en



546 V7N A S S

e

Xiangshuihe of the Liupan Mountains. Sample plots were set up continuously from the slope top downwards to slope
foot. The soil physical properties including soil bulk density were investigated in 2014, through the ring core sam-
ples from different soil layers within the soil profiles of each plot. [ Result] The mean soil bulk density (Y, g -

em ) increased linearly with increasing soil depths (X, ¢m) within the range of 0 — 100 c¢m, with the fitted rela-
tion of ¥, =0.755 5 +0.007 7X (R*=0.99) for the plantation slope, and ¥, =0.919 5 +0.004 7X (R* =0.98)
for the shrub slope. This vertical variation is influenced by the soil depth differences of vegetation root activity, soil
biological activity and gravel content, etc. On the two slopes studied, the 0 — 100 cm average of soil bulk density
showed a clear difference among slope positions, and the overall trend along the slope among the two slopes were al-
so different. On the slope of L. principis-rupprechiii plantation, the soil bulk density firstly increased gradually from
slope top downwards and then stabilized ; while it showed a variation trend of “increase-decrease-increase” on the
shrub slope. The variation of soil bulk density in each soil layer differed from each other among the 2 slopes, too.

The main cause of such bulk density variation is the elevation difference for the plantation slope, but the plant
growth for the shrub slope. The whole-slope average of soil bulk density appeared at the slope position with the rela-
tive slope length of 0.4 —0.5. The variation of soil bulk density difference between certain slope position and the
whole-slope average (Z, g + cm ™) with increasing relative slope length (the ratio between the horizontal distance
of one plot from slope top to the horizontal length of whole slope) (X, m) was describe by a fitted relation; Z, =
—0.139X* +0.25X -0.080 1 (R> =0.93) for the plantation slope, and Z, =0.494 4X° —0.767 2X* +0.340 3X
-0.040 5 (R* =0.95) for the shrub slope. Whereby the whole-slope average of soil bulk density can be estimated
from the bulk density measured at a certain slope position, so that up-scaling of soil bulk density can be realized
within the spatial range from plot to slope. [ Conclusion | An obvious variation of soil bulk density along slope posi-
tion exists on both plantation slopes and shrub slope, but with different variation pattern and main influencing fac-
tor. Using the fitted relation describing the slope variation of soil bulk density, the up-scaling of soil bulk density
from the measured value at certain slope position to the average of whole slope can be realized.

Keywords: soil bulk density; slope variation; spatial heterogeneity ; Liupan Mountains
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