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Research progress on technology and equipment for
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Abstract Returning straw to the field is an important measure for the sustainable development of modern
agriculture, and its related technologies and equipment have made significant progress. This study systematically
sorted out the key technical links, such as straw crushing and covering, whole straw returning to the field, high
stubble burial returning to the field, and indirect returning to the field, and thoroughly analyzed the hot spots,
difficulties, and shortcomings of current research. The results show that: 1) By optimizing the operation
parameters and equipment design, the adaptability of straw returning to the field technology in different regions

was enhanced, which effectively improved the soil structure and fertility and promoted the ecological cycle;
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2) The application of new crushing tools, compound operation tools and intelligent control systems significantly

improved the crushing efficiency and spreading uniformity, and the intelligence level of equipment; 3) Innovative

straw decomposition technology provided a new way to accelerate the effect of returning to the field, and the

reasonable application of decomposing agents and integrated equipment design further improve the ecological

and economic benefits; 4) The development of straw covering detection technology provided a strong support

for the accurate evaluation of the effect of straw returning to the field; 5) The adaptability of straw returning to

the field technology in complex field environments still needs to be optimized, and there is still room for

improvement in the operation efficiency, energy consumption and intelligence level of mechanical equipment.

Keywords returning straw to the field; straw decomposition; straw covering; technology and equipment
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Fig.1 Collectable quantity of major crop straw in six major agricultural regions of China from 2020 to 2022
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Fig.2 Proportion of the 2020-2022 average collectable straw yield of nine major crops in the six major agricultural

regions to the total yield
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Table 1 Advantages and disadvantages of some commonly used crushing knives and their application in straw types
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Table 2 Some foreign combine harvesters with unique straw processing technologies
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Machine appearance
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Technical characteristics

Lexion 8900 % Ik 4 Wi $k #L
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John Deere Y215 corn combine

harvester

Premos5000 & ) =0 50UkL Bk 4 14K #1
Premos5000 mobile grain combine
harvester

New holland CR11 5 & st 1 HL
New Holland CR11 combine harvester
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Fig.4 Corn stalk combing machine structure front view(a)

and side view(b)
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Fig.5 Corn straw laying machine(a) and its field operation effect diagram(b)
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Fig.6 Corn straw laying and wheat no-tillage sowing combined operation machine(a) and operation effect diagram(b)
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Fig.7 Small rolling straw mulching machine(a) and rolling operation effect diagram(b)
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Table 3 Some foreign Roller Crimpers
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Technical characteristics
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by 1&.J, USA
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Table 4 Advantages and disadvantages of indirect soil return technology
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Table 5 Classification and characteristics of decomposition agents
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