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Research on the soil water content in Loess Plateau of dry condition area is of significance on vegetation rehabilitation and
reconstruction. Dynamics of soil water was monitored for three types of soil and water conservation forests using with an
EnviroSMART monitoring system. Soil water content was recorded every 30 minutes in each 10cm for the depth of soil of
0~150cm during the whole growing period (May-October) and the evapotranspiration was calculated with water balance
method. During the whole growing season, Robinia pseudoacacia plantation consumed 249.73 mm of soil water from the
0~150cm layer. The daily largest and average consumption is 4.70 mm and 1.62mm, respectively. Pinus tabulaeformis
plantation consumed 248.09 mm of soil water with the daily largest consumption 4.77 mm and average 1.62mm. Secondary
forest consumed 129.40 mm of soil water with the daily largest consumption 2.28 mm and average 0.85mm. The results
demonstrated that artificial plantation consumed significantly more soil water than secondary forest. Therefore, soil and water
conservation forests should be established for the purpose of a certain kind of secondary forest.

The soil water storage of the 0~150cm layer in secondary forest, Pinus tabulaeformis plantation and Robinia
pseudoacacia plantation were 346.3mm, 334.15mm and 247.35mm, respectively. Robinia pseudoacacia plantation had more
water consumption in 80~150cm layer comparing to secondary forest. Secondary forest mainly used soil water in upper
layer, while artificial plantation consumed water from deeper layer of the soil. According to the result, as artificial plantation
had more soil water consumption than secondary forest, forests should be aimed at kind of secondary forests at the time of
plantation. Based on the runoff observation and water balance analysis in Caijiachuan watershed, the runoff coefficient was
only 1.6-2.66%, and evapotranspiration was 97.34-98.39% of precipitation. Therefore, whereas large area artificial forest can
prevent the soil erosion, those forests might reduce water runoff production.

Studied on forest growth condition, soil water condition and soil and water conservation, it can be concluded that the
optimal stand density of Robinia pseudoacacia and Pinus tabulaeformis artificial forest are respectively 1325 and 1733 per
ha.
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