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Field Practice and Benefit Analysis of Agricultural Improvement of Soil Fertility with Straw
Returning to Dry Land and Supporting Tillage

ZHANG Dawei
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Abstract: The sandy and arid areas in the north, which rely on natural precipitation, are generally affected by soil conditions, uneven
precipitation distribution, and shallow tillage throughout the year. There are problems such as shallow tillage layers, hard plow beds,
low soil organic matter, and continuous decline in soil fertility, which are not conducive to stable grain production and long-term
agricultural development. Returning straw to the field is a mainstream green technology for maintaining arable land in arid areas, and
relying solely on a single method has limited effectiveness. It requires corresponding cultivation methods to reshape the plow layer and
improve soil fertility. Taking the sandy arid land in Jidong as the research object, this study analyzes the soil improvement principles of
straw returning combined with rotary tillage, deep loosening, and deep plowing. The application effects are compared from the aspects
of soil structure, nutrient storage, microbial activity, crop yield, and economic benefits, and the advantages, disadvantages, and
applicable conditions of various modes are analyzed. Research has found that deep tillage is the key to fully utilizing the role of straw
returning to the field. Deep plowing and returning full amount of straw to the field can improve the entire soil layer of 0~40
centimeters. It has obvious advantages in breaking the plow bottom layer, fixing carbon, releasing nutrients, improving enzyme activity,
and increasing yield and income. It is the optimal solution for dryland in Jidong. The combination of rotary tillage and deep tillage
with straw returning can only improve the surface or partial soil layer, and the long-term land cultivation effect is insufficient.
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CK 0~20 | 1.47+0.04a 42.154+1.23c 16.23+0.52¢
RT-S | 0~20 | 1.3940.03b | 45.62+1.15b | 17.85+0.48b
ST-S | 0~20 | 1.32+0.02c | 48.96+0.98a | 19.12+0.45a
DT-S | 0~20 | 1.284+0.02c | 50.23+1.02a | 19.68+0.42a
CK |20~40| 1.52+0.05a | 39.85+1.31c | 15.12+0.46¢C
RT-S | 20~40 | 1.46+0.04b 42.361+1.22b 16.35+0.43b
ST-S |20~40| 1.35+0.03c | 46.85+1.05a | 18.26+0.39a
DT-S | 20~40| 1.31+0.03c | 48.12+0.96a | 18.95+0.36a
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CK 12.4840.35d 77.26+2.15d 18.3240.85d 110.36 £3.25d
RT-S 13.961+0.42c 84.35+2.36¢ 20.65+0.92¢c 121.5843.56¢
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