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Abstract Soil pH jis remgnlzed as an important environmental fdg"tor in determmmg the niche differentidtion fﬂ': ammonia- oxldlzlng bacteria (AOB) and amitionia- 0x1dlzmg
archaea’ (AQA ) commumtles Species of comammox| a imgle ml(rool‘éamsm capable of the complete osidation of ammonia to nitrate, have recently been distovered.
Metdge’pomlc analysis ‘and qudmltdtlve PCR showed that Comammiox Nitrospira were found in a wide fange of emnonmenls ineluding soil. Comammox bacteria are
diffetentiated into one of twa clades™(A and B) based on the phylogeny of genes” engpdfng the a-subunit of ammonia monooxygenase genes (amoA). However, all discovered
Comantmox Nifrospira straing have been isolated and cultured in aquatic eeosvstems including N. inopinata, N. nitrosa, and N. nitrificans, all belonging to clade A.
Currently, Gomammox Nitrospira has not heen obtained from soil environments, which limits our understanding of soil Comammox Nitrospira. Here we hypothesized that, as
AOA and AOB, the ecological site of Comammox Nitrospira may also be affected by pH. Therefore, soil samples with differing pH were collected, and the abundances and
community structures were studied to elucidate the mechanism of pH effect on the distributions and community compositions of Comammox Nitrospira in soil. Quantitative PCR
of comammox clade A and clade B amoA genes in DNA extracts were performed using QuantStudio ™6 Flex Real-Time PCR Systems. The community compositions for
Comammox Nitrospira were studied by the cloning libraries of amoA genes method. The results showed that the abundance of Comammox clade A amoA gene in acidic paddy
soil was two orders of magnitude higher than that in neutral paddy soil (P <0.05) , and the abundance of Comammox clade B in acidic paddy soil was significantly higher than
that in neutral paddy soil (P <0.05) ; the abundance of Comammox clade A amoA gene in acidic paddy soil was 60 times higher than that of clade B, whereas the abundance
ratio of Comammox clade A and clade B amoA genes in neutral paddy soil was about two times higher. These results indicated that soil pH significantly affected the abundance
of Comammox Nitrospira. The results of cloning and sequencing showed that the Comammox in neutral paddy soil was mainly N. inopinata, which belonged to clade A; no
strain belonging to clade B was annotated. Comammox clade A in acidic paddy soil was mainly Composed of N. inopinata and N. nitrosa, and clade B was mainly uncultured
bacterium (FN395328). The results indicated that soil pH was an important factor in shaping Comammox Nitrospira community structure. Comammox Nitrospira were detected
in all soil samples, and Comammox clade A had a preference for acidic environments. It seemed that species from N. nitrosa possessed the ecological niche of low pH
environments, whereas species from N. inopinata preferred to live in neutral environments. In conclusion, pH had a significant effect on the abundance and community
structure of Comammox Nitrospira,, which was one of the important factors affecting the niche differentiation of Comammox Nitrospira.

Key words: soil nitrogen cycle; red soil; purple soil; one-step nitrification; clone sequencing
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