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Contributions of soil water in deep soil layers to water consumption
of dryland winter wheat on the Loess Tableland
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Abstract: In order to study the contributions of water in different soil layers, especially deep soil, on the wa-
ter consumption of winter wheat, the soil water at the depth of 300 ¢em was marked by deuterium water, and the 8D
values of wheat stem water at heading, flowering, filling, and milk-ripening stages were measured to determine
whether winter wheat can make use of the soil water below the depth of 300 ¢m in Changwu Loess Tableland. Addi-
tionally, we measured the 8O values of wheat stem water, rainwater, and soil water in 0~400 cm soil profile to
analyze the contribution rates of rainwater and soil water in different soil layers to water consumption of winter
wheat. The results showed that the contribution rates of rainwater to wheat water consumption at heading, flowering,
filling, and milk-ripening stages were 49.2%, 30.2%, 35.9%, and 38.2%, respectively, and these of soil water
were 50.8%, 69.7%, 64.1% , and 61.8%, respectively. The contribution rates of soil water stored in different soil
layers (50~100 ¢cm, 100~ 150 ¢cm, 150~200 c¢cm, and 200 ~300 cm depths) to wheat water consumption were
17.9%, 15.2%, 10.0%, and 7.7% at heading stage, 24.6%, 18.8%, 14.0%, and 12.4% at flowering stages,
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19.5%, 14.4% , 10.0%, and 8.7% at filling stages and 18.6%, 13.2%, 10.3%, and 8.3% at milk-ripening stage,

respectively. The variation of 8D values of stem water indicated that winter wheat began to use soil water storage be-

low the depth of 300 cm since the filling stages. And the soil water stored in 300 ~400 c¢cm deep contributed 11.4%

and 11.5% to winter water consumption at filling and milk-ripening stage, respectively. Overall, soil water storage

in the deep layer was a significant water supply to dryland winter wheat in Loess Tableland. Therefore, it is neces-

sary to take effective measures in water storage and conservation, as well as increase the amount and depth of rain-

water infiltration during the summer fallow period in production practice, so as to promote the recovery of soil water

in deep layer and maintain the sustainable regulation and storage function of soil reservoir.

Keywords: dryland winter wheat; moisture source; contribution rate of water consumption; stable isotope;

Loess tableland
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Table 1 8D values of winter wheat stem water samples in different dates

A Duplicate sample 05-09 05-13 05-19 05-24 05-29 06-04 06-10
1 -66.83 -55.35 -61.31 150.87 -39.69 —-41.20 -
2 -59.79 -61.31 -62.87 -54.52 - -34.17 -47.50
3 -64.40 -59.30 -57.19 —-60.55 —-38.28 -33.77 588.56

T - K SRR A RO E AR

Note ; — means that hydrogen isotope in water sample was too rich to be determined.
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Fig.3 8"0 values of winter wheat stem water, soil water, and rainwater at different growing stages
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wheat water consumption at different growing stages
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Table 2 Contribution rate of rain water and total soil water to

winter wheat water consumption in different growth stages

i St A =] 24
P L T )
MOiSture source eading owering 1ling 1 ripening
stage stage stage stage
F7K Rain water 49.2 30.2 35.9 38.2
+ 3K Soil water  50.8 69.8 64.1 61.8

K3 BEFHARALTELTEAGZLMERKNTHE %
Table 3  Contribution rate of soil water stored in different soil

layers to winter wheat water consumption in different growth stages

- ey —

Soil depth/cem °© ° € Henipenng
stage stage stage stage
50~100 17.9 24.6 19.5 18.6
100~ 150 15.2 18.8 14.4 13.2
150~200 10.0 14.0 10.0 10.3
200~300 7.7 12.4 8.7 8.3
300~400 0.0 0.0 11.4 11.5
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