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Changes of soil physical properties during the conversion of cropland to agroforestry system.
WANG Lai', GAO Peng-xiang', LIU Bin', ZHONG Chong-gao', HOU Lin"*, ZHANG Shuo-
xin'** (' College of Forestry, Northwest A&F University , Yangling 712100, Shaanxi, China; *Qin-
ling National Forest Ecosystem Research Station, Yangling 712100, Shaanxi, China).

Abstract: To provide theoretical basis for modeling and managing agroforestry systems, the influ-
ence of conversion of cropland to agroforesiry system on soil physical properties was investigated via
a walnut ( Juglans regia ) -wheat ( Triticum aestivum) intercropping system, a wide spreading local
agroforestry model in northern Weihe River of loess area, with the walnut and wheat monoculture
systems as the control. The results showed that the improvement of the intercropping system on soil
physical properties mainly appeared in the 0—40 c¢m soil layer. The intercropping system could pre-
vent soil bulk density rising in the surface soil (0-20 e¢m) , and the plow pan in the 20—40 cm soil
layer could be significantly alleviated. The intercropping system had conti-nuous improvement on
soil field capacity in each soil layer with the planting age increase, and the soil field capacity was
higher than that of each monoculture system in each soil layer (except 20—-40 c¢m soil layer) since
the 5th year after planting. The intercropping system had continuous improvement on soil porosity in
each soil layer, but mainly in the 0—20 and 20-40 cm soil layer, and the ratio of capillary porosity
was also improved. The soil bulk density, field capacity and soil porosity obtained continuous im-
provement during the conversion of cropland to agroforestry system, and the improvement on soil

physical properties was stronger in shallow soil layer than in deep soil.

Key words: agroforestry system; soil bulk density; soil porosity; intercropping; walnut tree;
wheat.
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Fig.2 Dynamic characteristics of soil bulk density in different soil depths of three land use patterns.
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Fig.3 Dynamic characteristics of field water-holding capacity in different soil depths of three land use patterns.
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Fig.6 Dynamic characteristics of soil noncapillary porosity in different soil depths of three land use patterns.
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Table 1 Dynamic characteristics of the ratio of noncapillary to capillary porosity in different soil depths of three land use

patterns
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Land use pattern Soil depth
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