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Dongying, Shandong 257509, China; 4.College of Soil and Water Conservation (Institute of Soil and
Water Conservation) , Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [ Objective] This study aims to investigate the effects of different tillage practices on soil structure and
rainfed maize growth in sandy soil in semi-arid regions, and to clarify how different tillage practices affect crop
yield by altering soil structure, soil water-holding capacity, and root growth characteristics. [ Methods] Taking
sandy loess in Dingbian County, Shaanxi Province as the research object, three tillage practices were set up:
ploughing (depth 30 cm) , rotary tillage (depth 15 cm) , and no-tillage + straw mulching, to investigate their
effects on soil physical properties and maize growth. [ Results] 1) Different tillage practices significantly changed
the vertical profile of soil penetration resistance. The soil penetration resistance under ploughing was generally
low, with no obvious plow pan, while pronounced subsurface compaction was observed under both rotary tillage

and no-tillage. 2) Soil bulk density in the 0 — 20 c¢m soil layer was lower under ploughing and rotary tillage than
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under no-tillage. In the 20 —40 cm layer, rotary tillage and no-tillage had higher bulk density than ploughing. In
the 40 — 60 cm layer, no-tillage showed lower bulk density than ploughing. 3) Soil water-holding capacity in the 0—
20 cm layer followed the order: no-tillage = rotary tillage > ploughing. In the 20— 40 cm layer, ploughing had
the highest water-holding capacity. During the maize growing season, soil water storage in the 0—40 cm layer was
highest under no-tillage. 4) Ploughing reduced penetration resistance in the ploughing layer, improved soil
aeration, and promoted maize root growth. Aboveground biomass and ear dry weight were 1.33 and 2.10 times
greater than those under rotary tillage, and 1.94 and 3.39 times greater than those under no-tillage, respectively.
[ Conclusion | Ploughing improves maize yield by optimizing the soil structure of the ploughing layer and root

growth environment, while no-tillage has advantages in water conservation in deep soil but suffers from high

surface soil compaction in the short term.
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Table 1 Physicochemical properties of soil at test site
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Table 2 Soil physical properties under different tillage practices
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Fig.6 Temporal variation of soil profile water storage in 0—
40 cm layer under different tillage practices
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Table 3 Root architecture parameters of maize under different tillage practices
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Fig.7 Differences in maize biomass and yield under
different tillage practices
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Table 4 Summary of literature on effects of tillage practices on soil structure and crop growth in rainfed agriculture of arid

and semi-arid regions
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