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Abstract: Soil polarization refers to the shift of soil properties away from equilibrium toward unbalanced or extreme
conditions due to the presence of a single tree species in pure stands of planted forests. In this study, we measured a broad
range of soil properties in mature stands of pure and mixed forests at multiple sites in the semi-humid loess hilly region of
northern Shaanxi Province, China. The results indicated that soil polarization reached the level of moderate or higher( P >
0.10) in almost all pure forests that were examined in this study and in which very strong polarization ( P > 0. 20 ) was
observed for the following soil properties: chemical properties, biological properties and trace element content of Larix
principis-rupprechtii and Betula platyphylla forests; chemical and biological properties of Platycladus orientalis forest;
chemical properties and trace elements of Pinus armandii and Quercus liaotungensis forests; biological properties and trace
element content of Robinia pseudoacacia forest; physical and chemical properties of Populus simonii forest. The results also
indicated the following trends in soil polarization. Pinus tabulaeformis forest depleted the soil nutrient and trace element
content. L. principis-rupprechti forest increased the soil trace element content but decreased the soil nutrient content. P.
orientalis forest increased soil C and N content and improved soil biological properties. P. armandi forest improved soil
physical properties, but depleted soil nutrient levels and caused a deterioration in soil biological properties. R.

pseudoacacia forest increased soil nutrient content and improved soil biological properties, but decreased soil trace element
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content and caused a deterioration in soil physical properties. P. simonii forest decreased soil nutrient and trace element
content and caused a deterioration in soil biological and physical properties. B. platyphylla forest improved soil physical
properties and increased soil trace element content, but depleted soil nutrient content. Q. liaotungensis forest increased the
soil trace element content. When we compared the level of soil polarization to the anti-polarization capacity of trees, we
found more than moderate levels of polarization (1 >0.40) for the following soil properties: soil physical properties of P.
simonii forest ; soil physical properties, chemical properties, and trace element content of P. orientalis forest; all soil

properties of L. principis-rupprechtii, R. pseudoacacia and B. platyphylla forest.

Key Words: pure forests; soil degradation; soil polarization
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Table 1 Gradation of soil polarization in pure forest

ALRE (P) 4344 Grade of polarization Bt H (1) 43%% Grade of polarization/ anti-polarization
I #:AF4 %€ Conserve stable <0.05 [ #AFaE Conserve stable <0.20
1 55 BEAR AL Light polarization 0.05 ~0.10 11 844k Light polarization 0.20 ~0.40
10 H B 4k Moderate polarization 0.10~0.15 I H %454k Moderate polarization 0.40 ~0.60
IV BE#% 4L Strong polarization 0.15~0.20 IV ™A%k Serious polarization 0.60 ~0.80
V 58 AL Very strong polarization >0.20 V%™ EA%AL Very serious polarization >0.80
3 BRE5SW

3.1 AR FhEibk L3R mR AR
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Fig. 1

Soil polarization of pure forests in semi-humid loess rolling region of North Shaanxi
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The codes in figure 1 mean the same as table 2; P, and P, mean absolute and relative comprehensive polarization of physical (P) , chemical (C) and

biological (B) properties which are calculated except AG, pH, HA, FA and Hu

P, =0.24) > YR (R ER AL P, =0.21) ) > WP GRERAL P, =0.17) . Y AHEAIME R 5
518 M B ITTR =R AR AL, OO R A T B . MRS AL BE R, Wy BRI R A IE 1)
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