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AN-Yeng-long'-* | YIN Xlu Jan® | JIN Ai-fang” , U Wen-Juank LU Qing-yuan® 3 4 4
(L. qumg Insutute of Ecol’oglca Geology, Beijing 102218, China; 2, Chlna Instll.ute of Geo-eny yironmental Monitoring, Beijing 100081, China)

Abstract The vegelabfe planting‘base in the Beixintun ared of Zhdngi‘ akou_cuy vas 5eleded as the study area, divided into the focus area and regional range as well as the
upstream ared! A total of 132 surface soil samples, 16 vertical soil profiles, 3 groups of surface profiles, and 4 samples each of colored pepper fruit, purple kale fruit, and
corn fruit were collected. From the soil, rock, and crop sample Sc, Cr, Mo, Cd, V, Zn, Sr, Pb, Co Ni, Cu, Ge, and REE on the basis of the referenced germanium ( Ge)
enrichment standards and enrichment factor levels, it was found that the regional Ge enrichment rate was not high (19.7% ), whereas the key area had a high Ge enrichment
rate (52% ). The spatial distribution of Ge and rare earth elements in the soils of the regional scope and the focal area showed a more obvious consistency, and further
comparison of the correlation characteristics of Ge and rare earth elements in soil and crops showed that the ranking of rare earth content was purple kale > colored pepper >
maize, whereas the ranking of the Ge element uptake intensity was maize (weak uptake) > purple kale ( very weak uptake) > colored pepper ( very weak uptake) , and there
was 1o obvious synergy between the uptake of Ge and rare earth elements by crops. The PMF and RDA analysis of 28 elements and indicators of soil in the study area showed
that the source of regional Ge was dominated by natural geological background factors (66.3% ), supplemented by anthropogenic activity-influenced factors (27% ) and river
deposition factors (6.7% ). The source of Ge in the focal area was dominated by natural geological background factors (33.8% ) and anthropogenic activity-influenced factors
(27.2% ) , with river sedimentation factors (18.5% ) and atmospheric dry and wet deposition factors Ge (20. 5% ) being supplemented. Soil Ge was positively correlated with
rare earth elements and trace elements such as Cd, Zn, Mn, Ni, V| Co, and Cr and negatively correlated with the main elements Na,0, Si0, , and K,0 and pH. Finally,
by combining the analysis of soil lateral profiles with vertical profiles, it was found that the Ge migrating from the source area to the area was primarily in the main river
pathway, supplemented by the secondary river and flood flow pathways.

Key words: Zhangjiakou area; germanium(Ge) ; rare earth elements( REE) ; redundancy analysis(RDA) ; migration pathways
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