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Results and Discussion

The distributions of dominant bacterial genera (relative abundance >0.5%) were estimated in
maize and rice soils (Supplementary S5). We found that paddy soils were mainly dominated by
anaerobic such as Geobacter, Anaeromyxobacter and Anaerolinea, which are known to be
involved in Fe, S, and C biogeochemical cycles (1). Sphingomonas and Lysobacter that
dominate in maize fields are believed to be involved in antibiosis and herbicide metabolism (2,
3), and are beneficial to crop production and soil health. Paddy soils are submerged during the
growing season, and oxygen is rapidly depleted at just a few millimeters beneath the water-soil
interface (4), resulting in a specific environment that is favorable for anaerobic
microorganisms. Indeed, remarkable differences in edaphic properties were observed, even
though most soil samples were collected from pairs of adjacent maize and rice fields.
Significantly higher of OM, DOC and TN, in rice fields indicated that long-term rice
cultivation with dry-wet alternation could accumulate soil C and N. In addition, environmental
factors involved in electron transfer, such as S and Fe, were significantly higher in anaerobic
rice soils.

Given the significant impact of soil type on bacterial assembly, significant taxonomic
differences among soil types were examined with a Canonical discriminant analysis based on
genera with a relative abundance of >0.5% (Supplementary Figure S6). In maize fields,
Gemmatimonas, and Pseudarthrobacter predominated in black soils; Sphingomonas, and
Lysobacter were abundant in brown soils; while Mizugakiibacter, Acidibacter, and Bacillus

were abundant in red soils. In rice fields, Arenimonas, Piscinibacter, and Lysobacter were



dominant in black soils; Anaerolinea, and Haliangium were abundant in brown soils; while
Clostridium, Bradyrhizobium, and Geobacter were prominent in red soils. The spatial
distributions of bacterial taxa are associated with their ecological characteristics, including
physiological capabilities and habitat preferences (5, 6). Previous studies have demonstrated
that soil type is an important determinant of microbial community assembly (7-9). In the
present study, we also observed a strong impact of soil type on bacterial community
assemblage in maize and rice soils, and most bacterial taxa displayed soil-type preferences.
The specific bacterial taxa with soil type preferences were not the same in maize and rice
fields, even though most soil samples were collected from two pairs of adjacent fields; this
verified the distinct bacterial community assemblage between these two agricultural fields.
The prominence of Clostridium (10), and Acidibacter (11) previously reported to be

acid-tolerant, in red soils was attributable to low soil pH.
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