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Abstract: Soil thickness is a key feature to determining a series of conditions that affect plant growth,such
as rooting space,water and nutrient storage. In order to explore the soil water consumption strategy of ju-
jube trees within varying soil layers,a large enough and controllable soil space was constructed in this stud-
y. Experimental plots with five soil layers (i.e. ,2,3,4,5 and 6 m,respectively) were set up for localized
observation of the changes in soil water. The results showed that the water consumption of jujube trees de-
creased first and then increased with the increase of soil layer thickness. Shallow soil layer inhibited the
growth of aboveground part of jujube trees, but strengthened the growth and development of fine roots.
Thicker soil layer,in contrast, benefited the growth of above-and underground parts. The thicker the soil
layer, the better the soil moisture condition. The soil moisture in the depth of 2 to 4 m was close to the

withering humidity point under the water consumption of 11-year-old jujube trees. The water consumption,
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therefore, was expected to be supplemented by rainfall. The soil moisture at shallow soil layers of 2 and
4 m was higher than that at deep soil layers of 5 to 6 m. The rainfall recharge amount and depth differed at
varying soil layers. The rainfall recharge depth was deeper in thick soil layer than in shallow soil layer.
Therefore,jujube trees might inhibit their growth and development in shallow soil layer. The water storage
in deep soil was severely constrained by a lack of water absorption capacity from roots. With the increase of
soil thickness and water storage,jujube trees maintained more water storage in deep soil. This study eluci-
dates the change in water consumption mechanism of jujube trees for the adaptation to variation of soil wa-
ter storage in relation to soil thickness. Our results reveal the influence of deep-soil water storage on the

growth and water consumption of jujube trees, providing a theoretical support for vegetation restoration

and reconstruction in arid areas.

Key words: soil layer thickness; soil moisture; jujube tree; water consumption; vertical distribution
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Table 1  Growth status of jujube tree in each district
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Table 3 The length density of fine roots in 0—0. 6 m soil layers in each depth plot
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