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Abstract
a new approach to the application of machine learning method in the evaluation work of cultivated land fertility at regional scale. [ Method ]
Based on Technical Specification for Investigation and Quality Evaluation of Cultivated Land Fertility (NY/T 1634—2008) and the local prac-

tices of cultivated land evaluation, the methods applied by this study generally are supposed to use the based data obtained by the financial

(School of Environment and Water Conservancy, Zhengzhou University, Zheng-

[ Objective | To simplify the evaluation of cultivated land fertility by applying the machine learning algorithm, which aims to explore

subsidy project for soil testing and formulated fertilization conducted in Huixian City, Henan Province, to establish canonical discriminate func-
tions. 10 soil and site condition factors including surface soil texture, soil profile characteristics, surface gravel degree, rapidly available po-
tassium in soil, available phosphorous in soil, organic matter content in soil, irrigation guarantee rate, capacity for drainage, geomorphic
types, and surface slope are selected as the discriminant variables of cultivated land fertility level. By constructing the model of Fisher discrim-
inant functions, Fisher discriminant analysis (FDA) was employed to determine, analyzed and classified land fertility in 5 922 sampled sites of
the studied region using that Fisher discriminate functions. [ Result]The results of the methods demonstrate a prediction accuracy reaching up
91.4% after mathematical statistics verification and back substitution verification which means the original data being returned back to the
Fisher discriminant functions. [ Conclusion] Under the premise of identifying the standard of evaluation and classification of cultivated land,
the discriminant analysis algorithm has a unique advantage in analyzing and classifying the fertility situation of cultivated land and predicting
the grade of cultivated land.
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Table 1 The results of land fertility classification and nutrient status of cultivated land in Huixian City
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?ﬁﬁf% ad A E//J}l > P iﬁﬁﬂ J Organic matter Effective phosphorus Available potassium
ritivated grade reaszm roportion/77% content // g/kg content // mg/kg content // mg/kg

—Z5 4l Grade 1 21 230 35.38 24.43 21.03 179.91

M Grade 2 20 500 34.17 20.90 18.82 136.77
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PY%5EHh Grade 4 3160 5.27 22.09 23.28 118.37

SF-#4 Mean — — 22.17 21.21 139.95
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Table 2 Non-standardized discriminant function coefficients
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Table 4 The variance of discriminant equation and its significance
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Table 5 The results of discriminant analysis for cultivated land fertili-

ty in the study area
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Fig.2 Fertility classification of cultivated land in Huixian City
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Table 6 The test of discriminant results of cultivated land fertility
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