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Abstract  Food sectirity is the top priority of a country. As'an important grafiary in China, the northeast black land is a “ballast” to ensure national food security. However,

-

the long-texm'and high-intensity application of herbicides in black land farmland has led to the accumulation and migration of herbicides in the soil, which affects soil quality,
crop yield /and quality and hinders sustainable agricultural development in the black soil. To solve the problem of herbicide residues in black land farmland, it is necessary to
control the application of herbicides from the source, as well as to elucidate the current situation, spatial and temporal evolution, and driving factors of herbicide residues, in
order to achieve scientific prevention and control and precise policy implementation. The main contents of this study were as follows; (Dsystematically summarize the application
status and problems of herbicides in the farmland of black soil in China, suggesting that there are currently problems such as irregular application and insufficient product
innovation of herbicides in the farmland of black soil; @) comprehensively analyze the current status of herbicide residues, identify the deficiencies in recent studies on
herbicide residue characteristics, spatial distribution, and pollution diagnosis in the farmland of black soil, and clarify the gaps in the research on the residue characteristics of
herbicides in the farmland of black soil; and () propose the research prospect and key orientation for the herbicide residue diagnosis and risk management in the farmland of
the black soil region of China. The results of this study can provide science and technology support for guaranteeing soil health, food security, and ecosystem security of black
land farmland in China.

Key words: black soil; herbicide; residual characteristics; spatial distribution; environmental fate; risk diagnosis
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Fig. 1 Average annual crop yield and average annual pesticide
application amount in black soil region of northeast

China from 1991 to 2019
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Fig.”2  Crop yield and pesticide application amount in black soil region of northeast China from 1991 to 2019
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Table 1 Common herbicides and their properties in black soil farmland in northeast China
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Table 2  Characteristics of main herbicide residues in black soil farmland in China based on literature research
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Fig. 3 Spatial distribution of herbicide residues in agricultural drinking water and soils in different provinces of northeast China
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Fig. 5 Research framework of the herbicide residue characteristics and risk management in black soil region of China
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