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Ammonia Oxidation in a Neutral Purple Soil Measured by the “C-DNA-SIP

Method

LIU Tian-lin', WANG Zhi-hui', YAN Xiao-juan', ZHAO Yong-peng', JIA Zhong-jun®, JIANG Xian-jun'”

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. State Key Laboratory of Soil and
Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Increasing evidence suggests that ammonia oxidation in acidic soils is primarily catalyzed by ammonia-oxidizing archaea
(AOA), while ammonia-oxidizing bacteria ( AOB) drive ammonia oxidation in neutral and alkaline soils in which AOA overwhelmingly
outnumber AOB. Therefore, neutral purple soil with a pH of 7.2 was selected to study the composition of the active ammoxidation
microbial community with a stable isotope nucleic acid probe technique combined with cloning sequencing. Results showed that the
nitrification rate was 9. 68 mg+(kg-d) ', and AOA and AOB were abundant in neutral purple soils. By using DNA-based stable
isotope probing (SIP), we gathered strong evidence of archaeal ammonia oxidation by AOA and AOB. Phylogenetic analysis indicated
that the Nitrosospira Cluster 3a. 1 AOB was dominant in terms of quantity at O days, and the Nitrosospira Cluster 3a. 2 only accounted
for a small part. After 56 days of cultivation, the Nitrosospira Cluster 3a. 2 replaced the Nitrosospira Cluster 3a. 1 as the active AOB
that dominated ammonia oxidation. The AOA that predominated quantitatively at day O was Nitrososphaera Subcluster 9, but after
cultivation this became Nitrososphaera Subcluster 3.2/3.3. Thus, the community structure of AOA and AOB changed. Active
autotrophic nitrification was found in this neutral purple soil. Sequencing analysis of the "C-labeled DNA provided robust evidence that
both archaea and bacteria played important roles in the nitrification and not all ammonia oxidizers in native soil were active in the
nitrification. Phylogenetic analysis clearly showed that the dominant active archaea and bacteria during the incubation were affiliated
with Nitrososphaera Subcluster 3.2/3.3 within the soil group 1. 1b lineage and Nitrosospira Cluster 3a. 2, respectively, which were
different from the dominant ammonia oxidizers at the beginning of the incubation. These results suggest that the community structure of
ammonia oxidizers can shift quickly upon changes in the substrate availability in soils.

Key words : nitrification ; ammonia-oxidizing microorganisms; diversity; dormancy; community structure
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Fig. 1 Changes in concentrations of soil ammonium and nitrate in neutral purple soil
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Fig. 2 Copy number of archaeal and bacterial amoA genes in neutral purple soil
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Fig. 3 Quantitative distribution of the archaeal and bacterial amoA genes across

the entire buoyant density gradient of the DNA fractions in the neutral purple soil
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Fig. 5 Phylogenetic analysis of the bacterial amoA genes from the '2CO,-labeled microcosms at 0 d
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