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Abstract: How to use limited water to obtain more crop yield is the goal and challenge of the development of arid and semi-
arid agriculture. Spring wheat in semi—arid rainfed agricultural areas was taken as the potential breakthrough point for studying the
water use efficiencies of different sources under different climatic year patterns to select suitable climatic year types for planting
spring wheat and provide a basis for farmers’ planting decisions in semi-arid rainfed agricultural areas. Anding District, Dingxi, a
typical representative area for semi—arid rainfed agriculture, was taken as an example, the observation data from Dingxi surface
meteorological observation station and Dingxi agricultural meteorological experimental station from 1987 to 2011 were used to
analyze the utilization efficiencies and influencing factors of different sources of water used by local spring wheat. The results showed
there was a warming and drying trend during spring wheat growing season from 1987 to 2011. However, There was no significant
change in precipitation utilization efficiency and soil water utilization efficiency before sowing of spring wheat. Soil moisture before
sowing is the main factor affecting the utilization efficiency of precipitation during the growth period, but the dry and wet conditions
of the atmosphere during the growth period also have an impact on the utilization efficiency of precipitation. Meanwhile, air moisture
condition during spring wheat growing season had great impact on soil water use efficiency before sowing, but the soil water content
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before sowing also affected the relation between air moisture condition during spring wheat growing season and soil water use

efficiency before sowing. According to soil moisture before sowing, the atmospheric dry and wet conditions during the growth period,

and the annual yield of spring wheat, the climatic patterns of Anding could be classified into five types, namely high yield, medium

high yield, middle yield, medium low yield, and low yield. Precipitation utilization efficiency and soil water utilization efficiency

before sowing varied under different climate year types. Under limited water condition, the more optimal environment could lead to

higher spring wheat water use efficiency. Under relatively suitable climatic conditions, the utilization efficiency of spring wheat for

soil moisture at 50 cm before sowing was higher than that for precipitation during the growth period. Choosing a climate year with

high soil moisture and humid atmosphere before sowing spring wheat can ensure higher yields.

Key words: Spring wheat; Water utilization efficiency; Soil moisture content; Precipitation; Atmospheric dry and wet

condition; Semi—arid rainfed agricultural region; Climatic year pattern
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