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Abstract: [Objective] The objective of the experiment was to clarify the adaptability of no-tillage and subsoiling tillage to
spring maize and winter wheat planting in different areas of Loess Plateau, and the effects of no-tillage and subsoiling tillage on crop
yield-increasing in Loess Plateau. [ Method ] A total of 209 databases were obtained from 45 published literatures, and then the effects
of no-tillage and subsoiling tillage on the yield and water use efficiency of spring maize and winter wheat were quantified using a
meta-analysis method in different areas, annual precipitations and annual average temperatures of Loess Plateau. [ Result] Compared

with those under conventional tillage, the yield and water use efficiency of spring maize under no-tillage conditions increased by
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more than 10% in north and middle of Loess Plateau; the yield and water use efficiency of spring maize under no-tillage conditions
significantly increased by 13.4% and 13.6% (P<<0.05) in areas with annual precipitation <500 mm and significantly increased by
7.6% and 9.3% (P<<0.05) in areas with annual average temperature <10°C. Moreover, the yield and water use efficiency of winter
wheat under subsoiling tillage conditions significantly increased in southeast and northwest of Loess Plateau. In areas with annual
precipitation of 500-600 mm, the yield and water use efficiency of winter wheat under subsoiling conditions significantly increased
by 14.5% and 12.2% (P<<0.05), and the yield and water use efficiency of winter wheat under subsoiling conditions also increased
significantly in areas with annual average temperature of <<10°C or >10°C. In various areas, annual precipitation, annual average
temperature, the increases of the yield and water use efficiency of winter wheat under subsoiling tillage conditions were higher than that
under no-tillage conditions. [Conclusion] In different areas of Loess Plateau, the adaptability of no-tillage and subsoiling tillage were
different. No-tillage was beneficial to the yield and water use efficiency of spring maize in north and middle of Loess Plateau. The yield
and water use efficiency of spring maize under no-tillage conditions increased more significantly in areas with annual precipitation of

500-600 mm and annual average temperature <10°C. Subsoiling tillage was beneficial to the yield and water use efficiency of winter

wheat in southeast and northwest of Loess Plateau, and the effects of subsoiling tillage were better than that of no-tillage.
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Table 2 Areas division and characteristics of climate in Loess Plateau
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Fig. 3 Effect of no-tillage and subsoiling tillage on yield of

spring maize and winter wheat in different areas of

Loess Plateau
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Fig. 4 Effect of no-tillage and subsoiling tillage on change rate of relative yiled (a), change rate of relative water use efficiency (b),

and change rate of relative evapotranspiration (c) of crops in different areas of Loess Plateau
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Fig. 7 Effect of no-tillage and subsoiling tillage on change rate of relative yield (a), change rate of relative water use efficiency (b),

and change rate of relative evapotranspiration (c) of crops in different annual precipitation areas
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