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Mechanism and Environmental Effect on Nitrogen Addition/to Microbial Pméess of

Arsenic Immobilization in Floodmg Paddy Soils

WANG Feng' , ZHANG Jing”, ZHOU Shao-yu' , WANG Hong hu1 , LI Jian' | ZHAO Cong- yuan HUANG Peng , CHEN Zheng!** ‘.,.-"
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e
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Abstl.'act China is one of the largest rice producers in the wotldy and e Bmffucuon plays an important roléi n, food iecurllv g.ur'renﬂ) arsenic pollution in paddy %0119 is-otie J
of mogt serious soil polltmons in “China. Since paddy seils arg"maintained i in 4 ﬂoodmg anoxic condition for long periods, the rate and extent of arsenic trafisformation processes"‘
governed by microbidl activ itfes are stronger than that"of chemical processes. Thus, understanding the key proqé‘sses and relatmg mechanisms of microbial“arsenic fiXation'in
paddy soils will provide a thédtetical basis for controlling arsénig pollutionl inl paddy soils. In this study, basedfon/a comprehensive analysis of arsenic migration in paddy soils
anl relating mfluencing fagtois, two important pathways refating to As( I fixation' through microbial actigities wére illustrated; microbial Fe( I ) oxidation coupled with
As( Iﬂ')|| fixation (mdlrecl process) sand direct fixation through mictobial Ag( HI)_ 0x1d§,t10n (direct process). Additionally, the influences of speciation and the distribution of
nltrogen in paddy soill o the processes of microbial arseniéfixations "\:/ere dlscuseé'a and by extension, the expressions of key genes and metabolic mechanisms relating to
microbial arsenic fixation and nitrogen transformation. Finally, the recent advances in microbial remediation used to control arsenic pollution in paddy soils were summarized
and relating future perspectives targeting microbial remediation were proposed.

Key words:: paddy soils; arsenic immobilization; microorganism; nitrogen; remediation
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Fig. 1 Main pathways of arsenic mobilization in flooding paddy soils
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Fig. 2 Main pathways involved in the oxidation and fixation of As( Il )-Fe( Il ) by metal-oxidizing microorganisms in paddy soils
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Table 1 ~ Summary of ferrous oxide mineralization studies driven by ferrous oxide microorganisms
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Table 2 Summary of arsenic-oxidizing bacterias
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