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Fig. 1 Distribution map of lithology, paddy field and sampling sites in study area
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Table 1 Summary statistics of soil chemical properties and heavy metal concentrations in the soil samples (n=30)
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Fig. 2 Histogram of heavy metal levels in soils (a) and rice grains (b) from different parent materials
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Table 2 Distribution of heavy metals in soils/sediments derived from acid magmatic rock in different regions
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Table 3 Summary statistics of heavy metal concentrations in rice grain samples (n=30)
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Fig. 3 Distributions of heavy metal fractions in the
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Table 4 Summary statistics of the bioavailability and mobility coeffi-

cients (K and M) for heavy metals in the soil samples (n=

10)
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Table 5 Pearson correlation coefficients between major components and BCF values of heavy metal elements in studied area (n=30)
=2 pHY SiO2 Al O3 TFe, O3 CaO Na; O K;O MgO TOC Al O3/Si0; Mn
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Transfer characteristics and ecological risk assessment of heavy
metals in soil-rice system in typical acid magmatic rock area with low
geochemical background of Guangxi
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ZHANG Qizuan®", JI Junfeng®
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Abstract: In order to understand the transfer characteristics of heavy metals in farmland soil-crop sys-
tem with low geochemical background, 30 paired rice grain and soil samples from 878 km? acid magmatic
rock area outcropped in Qinbei district of Guangxi were collected. Specifically, the distribution of heavy
metals (As, Cd, Cr, Cu, Hg, Ni, Pb and Zn) in the soils and rice grains, the fractionations and influen-
cing factors on bioavailability of Cd and other metals in the soils were studied. The results showed that soil
pH values in studied area ranged from 4. 66 to 5. 36, which was acidic. The concentrations of Cd, As, Cr
and other heavy metals were all lower than or far below the risk screening values specified in Chinese soil
environmental quality standard (GB15618—2018). In rice grains from the studied area, As, Cr, Hg and
Pb did not exceed the standard; but for Cd an exceedance rate of 16. 7% was observed. In soils, As and Pb
mainly existed in the residual fraction, Hg mainly existed in the residual and strong organic binding frac-
tions. Moreover, the bioconcentration factor (BCF) and bioavailability of Cd were the highest with 32%
being the water soluble, ion exchangeable and carbonate binding fractions. The transfer of heavy metals
from soil to rice grains is mainly related to soil pH value, Fe, Mn, and soil texture. Therefore, the ecolog-
ical risk of heavy metals in farmland in acid magmatic rock area with low geochemical background is wor-
thy of attention due to its acidic/strongly acidic soil with heavy metals being of low levels but high bio-
availability.

Key words:acid magmatic rock area; low geochemical background; soil; rice grain; heavy metals; ec-

ological risk



