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Abstract: [ Objective] The aims of this study are to enhance soil water utilization efficiency, to provide a
reference for water management in dense planting dwarf rootstock apple orchards, and to realize the sustainable and
high-quality development of orchards. [ Methods] The space-time substitution method was employed to
regularly collect soil samples of 0—300 c¢cm from 6-year-old, 9-year-old, and 12-year-old orchards through
artificial drilling. Soil moisture conditions at different spatial positions such as under trees, between plants,
midpoints and rows were consistently monitored to reveal the characteristics of soil moisture changes in

orchards with varying tree ages and spatial positions. [ Results] (1) Vertically, significant differences existed
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in soil moisture content among orchards of different ages during pre-rainy season periods, mid-rainy season

periods and post-rainy season periods. The trend of soil moisture content exhibited a ‘decrease-increase-

decrease-increase’ shape with the depth. (2) Horizontally, the distribution characteristics of soil moisture

content in orchards of different ages during pre-rainy season, mid-rainy season, and post-rainy seasons were

similar. Specifically, the moisture content under trees was significantly lower than between plants, between

rows, and at intermediate points. Especially, the shallow layer (0—60 ¢cm) and middle layer (60—160 cm) of soil

under trees experienced the most water loss. [ Conclusion] The period before rainy season (March—July) is the most

serious period of water deficit in dense planting dwarf rootstock apples. Timely artificial irrigation should be carried

out, The main water absorption parts of apple trees are the shallow layer (0—60 cm) and the middle layer (60—

160 cm) of the soil under the tree. The irrigation in the soil under the tree should be strengthened.

Keywords: Weibei dry highland; dwarf rootstock dense planting; apple orchards; soil moisture; spatial distri-
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Fig. 2 Soil profile water content in apple orchards of different ages in different periods
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Fig. 4 Soil water content in 6-year-old apple orchard at different periods and different horizontal positions
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Fig. 5 Soil water content in 9-year-old apple orchard at different periods and different horizontal positions
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Fig. 6 Soil water content in 12-year-old apple orchard at different periods and different horizontal positions
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Fig. 7 Soil water storage capacity of 6-year-old apple

orchards at different periods and different horizontal positions
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orchards at different periods and different horizontal positions
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Fig. 13 Water deficit in different soil layers at different horizontal positions of 12-year-old orchards
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