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Abstract: This paper is the result of agricultural geological survey engineering.

[Objective] Selenium (Se) intake in the human body primarily originates from the food chain, mostly derived from soil. The research
aims to establish a scientific and rational evaluation system for the development and utilization of selenium-rich land due to the
limited and valuable selenium—enriched soil resources in China. [Methods] This study focuses on the Guanzhong region, particularly
Lintong District, integrating geophysical survey findings with assessment criteria reflecting agricultural land's natural conditions and
infrastructure levels. The developed evaluation system encompasses five major categories and twelve indicators, including site
conditions, soil selenium content, physicochemical properties, soil quality, and land management. Moreover, suitability assessment
for selenium-rich land development and utilization was conducted in Lintong District as a case study. [Results] The land in Lintong
District was categorized into five levels: highly suitable, suitable, moderately unsuitable, unsuitable, and highly unsuitable. The
highly suitable and suitable development areas covered 248.35 km?, mainly distributed in the northern areas of Lintong District, as
Xinshi Town, Liyang Town, Xuyang Town, Xiangqiao Town, and the central-eastern parts of Hezhai Town. Analysis of wheat Se
content and Se enrichment ratios within different suitability evaluation zones revealed a strong correlation between the suitability of
selenium-rich land and the degree of selenium enrichment in wheat. [Conclusions] The developed evaluation system demonstrates
significant scientific guidance and exemplary significance for the utilization of selenium—rich land resources. It underscores the need
for a systematic approach to efficiently develop and utilize these resources, emphasizing the critical link between soil suitability and

the selenium enrichment of agricultural produce.

Key words: selenium—rich land; development and utilization; evaluation system; agricultural geological survey engineering; Lintong
District; Guanzhong region

Highlights: (1) Utilization of 1:25000 geophysical survey results in the Guanzhong region to establish an evaluation system
highlighting selenium resources in selenium—rich land. (2) The comprehensive evaluation system includes five major categories and
twelve indicators, meeting the nutrient and environmental quality requirements for selenium-rich crops while considering the
demands of soil conditions, physicochemical properties, and land management, presenting a novel approach to enhance the quality
and efficiency of agricultural products.
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Fig.1 Administrative division of Guanzhong region
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Table 1 Hierarchical model of evaluating the development and utilization of Selenium—rich land in the study area
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Table 2 Comparison matrix A and weight vector of the criterion layer to the target layer
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Table 3 Comparison matrix B1 and weight vector of the site condition index to the criterion layer
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Table 4 Evaluation index weight of Selenium—rich land development and utilization
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A 0.0585 0.2419 0.1406 0.5227 0.0362 AU
H K 0.2622 0.0154
LR 0.1175 0.0069
g 0.5650 0.0331
HOTE 3 0.0553 0.0032
3 Hb 0.1047 0.0253
HHLR 0.2583 0.0625
pHIE 0.6370 0.1541
T8I 0.5000 0.0703
RS 0.5000 0.0703
I 1.0000 0.5227
HEKZ A 0.1667 0.0060
FEBEORIE R 0.8333 0.0302
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Fig.2 Membership function model and calculation on membership value of quantitative index

U-The upper limit of evaluation index; L-The lower limit of evaluation index; O,, O,—The optimal value of evaluation index; x~The measured value
of evaluation index
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Table 5 Threshold values of membership functions of all evaluation indexes
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Table 6 Grading and score of all evaluation indexes
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Table 7 Comprehensive index grades of Selenium—rich land development and utilization in Guanzhong Region
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Fig.3 Suitability evaluation for the exploitation and utilization of Selenium—rich land in Lintong district
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Table 8 Statistics of suitability evaluation of Selenium—rich land development and utilization in Lintong district
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U NEH 0.37~0.50 5270 118.79 0.023 0.16 48.99 39.28
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Table 9 Statistics of Selenium content eigenvalue and Selenium enrichment ratio of wheat in areas with different suitability
evaluations of Lintong district
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0.108 0.089 0.831 =0.05 42.86
0.028 0.000 0.000 0.00
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Fig.4 Selenium—rich crops (Photo from the construction project of selenium—rich crop planting demonstration base in Shaanxi
Province)
a—Wheat; b—Corn; c—Chrysanthemum; d—Aurea helianthus
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