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Abstract: In this paper, soil water at the depth of 300 cm both in the rain cover plot and the natural plot in
Changwu Loess Tableland were marked by deuterium water, and the 8D and 8" O values of wheat stem wa-
ter, rainwater and soil water samples in different layers in different growth stages of winter wheat were
measured to determine whether winter wheat can use the soil water in 300 cm depth. Further, the utilization
of soil water in different soil layers by winter wheat in dryland and its response to the reduction of precipitati-
on were analyzed. The results show that: (1) winter wheat begins to use soil water in 300 cm depth since the
flowering-filling stages, and the utilization of soil water in different soil layers decrease with the increase of
soil depth; (2) from the heading stage to the milk, the contribution rates of soil water in 0—50 cm, 50—100
cm, 100—200 cm and 200—300 cm layer to the water consumption of winter wheat were 28.0% ~36.7%,
24.7%~32.3%, 15.7%~22.3% and 11.4%~17.4%, respectively, and the contribution rate of soil water in
300—400 cm depth was 15.6%~16.6% during the filling and milk ripening stages; (3) reduction of precipi-
tation dose not change the time of winter wheat use soil water in 300 cm depth, but increases the utilization
rate of soil water from deep soil layer., so as to meet the water demand during the growing period. Overall,
soil water storage in deep layer is significant for winter wheat in dryland of the loess tableland. Therefore, it

is necessary to take effective measures to improve the soil water storage during the fallow period in summer
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in production practice, so as to promote the recovery of soil water in deep layer and maintain sustainable reg-

ulation and storage function of the soil reservoir.

Keywords:loess tableland; soil water; stable hydrogen and oxygen isotopes; IsoSource model
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