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Vertical Variation of Soil Physical and Chemical Properties at
Different Altitudes in Xiaowutai Mountain
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(1. Hebei Institute of Forestry Science , Shijiazhuang 050061 ;
2. Hebei Xiaowutai Forestry Ecosystem Research Station, Zhuolu, Hebei 075600)
Abstract: Taking 18 soil plots at different altitudes as the research object in Xiaowutai Mountain, Hebei
Province, 14 indexes, such as soil physical properties, water-holding capacity and nutrient characteristics,
were analyzed and compared to reveal the vertical variation of soil physical and chemical properties at differ-
ent altitudes. The results showed that: (1) With the increasing of altitude, the soil bulk density gradually
decreased, while the total porosity increased gradually, and the variation of capillary porosity was not obvi-
ous. As soil depth increased, soil bulk density increased and total porosity decreased. (2) Soil water con-
tent, capillary water-holding capacity, maximum water-holding capacity and field water-holding capacity in-
creased gradually with the increasing of altitude, and gradually decreased with the increasing of soil depth,
meanwhile this decreasing trend gradually expanded with the increasing of altitude. (3) The content of soil
organic matter, total nitrogen, total phosphorus and alkali-nitrogen gradually increased with the increasing of
altitude and decreased with the increasing of soil depth. The content of total potassium in soil was a parabolic
type “first rising and then descending” with the increasing of altitude, and reaching its peak at 2 100 ~ 2 200
m. The content of available potassium and available phosphorus in 0—20 cm soil layer did not change obvi-
ously with the increasing of altitude. The content of available potassium in 20 —60 cm soil layer increased
with the increasing of altitude, while the content of available phosphorus in 40—60 cm soil layer decreased.
(4) Soil organic matter, total nitrogen and alkaline nitrogen had obvious “surface aggregation phenomenon”,
and the higher the altitude, the more obvious it was. The content of total phosphorus and available potassi-

&

um had obvious “surface aggregation phenomenon”, and the higher the altitude, the less obvious it was.
There was a certain “surface aggregation phenomenon” in soil available phosphorus content, but it was not

obvious. Soil total potassium content had no “surface aggregation phenomenon”.
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