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Research Progress and Prospect of the Cultivated Land Quality
Evaluation in Black Soil
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(1.College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China; 2.Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: As the cornerstone safeguarding China’s food security, the quality assessment of Northeast China’s black
soil is crucial for maintaining national food security and sustainable agricultural development. The research progress
were systematically reviewed in evaluating the quality of black soil farmland, covering theoretical frameworks,
indicator systems, technical methodologies and practical applications. Theoretically, evaluation paradigms have
evolved from early assessments of soil fertility and productivity to comprehensive functional evaluations centered on
soil quality, and further to soil health assessments focusing on ecosystem services. This progression reflected a
deepening understanding shifting from singular productive functions to multidimensional ecological functions.
Methodologically, evaluation indicators have expanded from simple soil fertility factors to multi-factor integrated
systems. Data acquisition has shifted from traditional ground surveys to integrated “space-air-ground” collaborative
observation, leveraging remote sensing, unmanned aerial vehicles, and internet of things technologies to enhance
data efficiency and accuracy. Evaluation methods have also evolved from qualitative and quantitative approaches to
intelligent models like machine learning, enabling more precise quantitative assessments and spatial mapping.
Furthermore, the application of evaluation outcomes were summarized in enhancing farmland quality, forecasting
grain production capacity and protecting the ecological environment. It constructed a conceptual model linking
“farmland quality to grain production capacity” , providing basis for delineating protected red lines. In the future,

black soil evaluations should move toward greater precision, dynamism and intelligence.
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Fig. 1 Evolution of evaluation theories
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Fig.2 Framework of evaluation indicator system for cultivated land quality of black soil
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Fig.3 Comparison of indicator acquisition technologies
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Fig. 5 Conceptual model of “farm land quality and grain production capacity”
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