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Effect of Sulfate on Microbial Iron( Il ) Reduction in Paddy Soil Under the Conditions of Controlled Illumination
YI Wei—jie', SUN Li-rong® QU Dong"

(1.College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.College of Agriculture, Henan University of
Science and Technology, Luoyang 471003, China)

Abstract: The objective of this study is to investigate influences of sulfate and illumination on microbial iron( Il ) reduction. The calcare—
ous paddy soil samples were separately collected in fields from Tianjin municipality(TJ) and Sichuan province(SC) of China. The sulfate so—
lutions with three concentrations levels (20, 50, 800 mmol +kg™) were added into air—dried soils in laboratory to simulate natural flooding
process. The method of slurry anaerobic incubation at 30 “C was adopted under two illumination conditions, one was simulated natural illumi—
nation, and the other one was that simulated natural illumination was kept in the early 35 days and then changed to dark. The contents of
Fe( I ), chlorophyll a(Chl a) and pH were determined termly. Results showed that, the sulfate solutions amended at 20 mmol kg™ and 50
mmol kg™ could mitigate Fe( I ) oxidation resulted by O, from cyanobacteria under illumination, and the starting time of Fe( II ) oxidation
was delayed for 3~7 d compared with the control. cyanobacteria had a rapid growth after incubation of 5 days, and content of Chl a increased
with sulfate concentration increased, and the final content were 20 mg+kg™ and 16 mg-kg™ in SC and TJ paddy soils, respectively. The sulfate
solution at 800 mmol - kg™! completely inhibited Fe( Il ) re—oxidation and photosynthetic bacteria did not occur. The pH of slurry main—
tained in the range of weak alkaline. In the case of the dark incubation stage, the Fe( Il ) accumulation increased with the order control>20
mmol +kg”>50 mmol -kg™. In conclusion, light did not affect iron-reducing bacteria; iron reduction was indirectly affected by photosynthetic
bacteria.

Keywords : paddy soil; microbial Fe( Il ) reduction; illumination; sulfate; cyanobacteria
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Figure 1 Effect of different concentration sulfate on Fe( Il ) accumulation in anaerobic slurries incubation under illumination
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Figure 2 Effect of illumination transition on Fe( Il ) accumulation in slurries incubation with different concentration sulfate
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Figure 3 Changes of Chl a in anaerobic slurries incubation with different concentration sulfate under illumination
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