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No-Tillage Enhanced the Dependence on Surface Irrigation Water in
Wheat and Soybean
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Abstract: No-tillage often affects crop root development due to the higher mechanical
impedance to root elongation, resulting in yield reduction under an unfavorable rainfall
pattern, such as drought. In this study, we analyzed the changes in water source of wheat
and soybean under drought stress in a continuous no-tillage field. Deuterium-1abeled
irrigation water was applied at different growth stages of crops to analyze their water uptake
pattern. Mechanical impedance of the surface soil was 3.5 and 4.4 times higher in the no-
tillage than in the conventional tillage under wet and drought conditions, respectively. Root
length density and root branching index (the length of lateral roots per unit axile root length)
of soybean in the surface soil layer were higher in the no-tillage field. This indicates that the
increased branching by the higher mechanical impedance of undisturbed surface soil causes
roots to accumulate in the surface soil layer. The deuterium concentration in the xylem sap
of both crops was significantly higher in the no-tillage than in the tillage under a drought
condition. This indicates that the crops in the no-tillage field depend highly on the newly
supplied easily accessible water (irrigation water and/or rainfall) as compared with those in
the conventional tillage field under a limited water supply. In conclusion, enhanced surface
root growth in the no-tillage condition would result in higher dependence on surface
supplied irrigation water than in the conventiona tillage under drought.
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