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Abstract

Soil-borne diseases and insect pests and persistent weeds have always been an important factor in
reducing crop yields. Disinfecting the soil before planting crops is an important means of pre-
venting and controlling diseases, insects and weeds. A certain number of insect eggs, pathogenic
bacteria and grass seeds are stored in the soil. The penetration performance of microwave can ef-
fectively kill them. Compared with the same penetration effect of methyl bromide chemical agent
soil disinfection method, the microwave method will not cause the environment pollution and
there is no drug residue. It is an efficient, pollution-free and ideal means of preventing and con-
trolling diseases, insects and weeds. First of all, this article describes the generation of micro-
waves and the mechanism of microwave soil disinfection. On this basis, the penetration of micro-
waves to soil, and the thermal and non-thermal effects generated when acting on organisms are
analyzed. Furthermore, a variety of soil disinfection equipments based on microwave technology
developed by scholars at home and abroad for the characteristics of microwave sterilization are
summarized. The soil disinfection characteristics of the microwave disinfection equipment in dif-
ferent structural forms are analyzed, and the operation form of the microwave soil disinfection
equipment is analyzed. It is divided into surface non-contact type, plow-shaped contact type and
separated soil extraction type. The separated soil type disinfection improves the efficiency of mi-
crowave treatment of soil to a certain extent. Finally, the problems to be solved urgently by mi-
crowave soil disinfection equipment are prospected: 1) The influence of different microwave fre-
quencies on the penetration of the soil and the actual effect of sterilization and weeding; 2) The
level of soil moisture content affects sterilization and weeding. It also proposes to use test me-
thods to determine the working parameters and working environment of microwave soil disinfec-
tion equipment in actual production according to the frequency of microwave emission, soil mois-
ture content and other factors.
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Figure 1. Classification diagram of different forms of microwave magnetrons
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Figure 2. Self-propelled fine rotary soil flame insecticide. 1. Transfer case parts; 2. Rotary drum parts; 3. Sprocket box parts;
4. Rotary tiller drum parts; 5. Flamethrower parts; 6. Hydraulic parts
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Figure 3. Portable microwave insecticide. 1. Handle switch; 2. Magnetron; 3. Wave guide; 4. Shaped antenna; 5. Output port;
6. Reserved socket; 7. Power cord; 8. Sending component
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Figure 4. “Plow” type plug-in microwave soil disinfection device. 1. Cable; 2. Electric shovel; 3. Shovel handle; 4. Micro-
wave generator set; 5. Metal shell
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Figure 5. Microwave agricultural soil disinfection system. 1. Power supply; 2. Electromagnetic generator wire; 3. Microwave ge-
nerator; 4. Steam generator; 5. Comprising an electric energy source; 6. Waveguide line; 7. Plow electromagnetic applicator; 8. Soil
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Figure 6. Plug-in microwave soil sterilization device. 1. Square slot; 2. Connecting plate; 3. Plough tip; 4. Transition edge; 5.
Protective plate; 6. Plough tip group; 7. Microwave generator; 8. Control wire; 9. Microwave magnetron; 10. Fixing frame; 11.
L-shaped frame
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Figure 7. Microwave weed killer. 1. Self-propelled travelling system; 2. Cabinet; 3. Electrical generator; 4. Energy applicator;
5. Linkage; 6. Output cable
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Figure 8. Microwave device in soil pest control and treatment device. 1. Radiation element; 2. Radiation shield
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Figure 9. Microwave physical killing of soil germs, viruses, grass seeds equipment. 1. Frame; 2. Microwave generator; 3.
Cavity box; 4. Protective cover
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Figure 10. Vehicle-mounted microwave soil disinfection machine. 1. Power supply system; 2. Microwave generator; 3. Wa-
veguide; 4. Microwave radiation cavity
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Figure 11. Type NJT6-1 microwave soil treatment equipment. 1. Microwave transmitter unit; 2. Protective enclosure
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Figure 12. Top view of the soil-removing microwave soil disinfection machine. 1. Soil; 2. Conveyor; 3. Soil excavator; 4. Mi-
crowave generator; 5. Drive device
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