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Succession of Abundance and Community Structure of Ammonia—Oxidizing Archaea in Paddy Soil During
Flooding
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(1.College of Life Sciences, Northwest A&F University, Yangling 712100, Shaanxi, China; 2.College of Resources and Environment, North—
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Abstract: Ammonia—oxidizing archaea( AOA ) play an important role in ammonium oxidation in soil ecosystem, and predominate among am—
monia—oxidizing prokaryotes in paddy soils. In this study, dynamic changes of abundance and community structures of ammonia—oxidizing
archaea were investigated in paddy soils that were flooded for 1 h, 1 d, 5 d, 10 d, 20 d, 30 d, 40 d and 60 d, using sequential analysis and
real-time PCR. The abundance of bacteria was 29 times that of crenarchaeota, while AOA was 4 times ammonia—oxidizing bacteria (AOB ).
Based—on arch—amoA gene, OTU analysis showed that the AOA community structures shifted at different flooding times : T12, a type of AOA
and r—strategist organism, was present only at the early flooding time. T4, TS and T9, k —strategist organisms, existed at the late flooding
time. T1, T8 and T16, r—k—strategist symbiotic organisms, appeared during whole flooding period. AOA predominated at the late flooding
time. The diversity index of dominant groups was larger at the early flooding than at the middle and late flooding times. Sequencing results
showed that all 16 dominant OTU types belonged to crenarchaeota, and had a close relationship with AOA from paddy soil, dry highland
soil, red soil and sediments in different regions.
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Table 1 Primers and reaction conditions of real-time PCR used in study

T W) Target group

5141} FLFF 51 Primers and their sequences

Reference

JZ S AR Thermal profile

P . Com1 : CAGCAGCCGCGGTAATAC
Il Bacteria

Com2: CCGTCAATTCCTTTGAGTTT

Cre—arch771F: ACGGTGAGGGATGAAAGCT
Cre—arch 957R: CGGCGTTGACTCCAATTG

amoA-1F: GGGGTTTCTACTGGTGGT
amoA-2R: CCCCTCKGSAAAGCCTTCTTC

Arch—amoAF : STAATGGTCTGGCTTAGACG
Arch—amoAR : GCGGCCATCCATCTGTATGT[S=G or C]

SR Crenarchaeota
ALY Ammonia oxidizing bacteria

FEAL I Ammonia oxidizing archaea

95 CHIASE 180 5,94 CASPE 20 5,50 °C
Bk 405,72 CHEAH 40 5,40 PMEIR

95 CHIASE 180 5,95 CAFPE 20 5,50 °C

[16]

3B K 30 s, 72 CCHER 30 s, 40 4{EFF 7]
95 CHiASPE 180 5,94 CAF I 20 5,58 °C 9
K 45 5,72 CHER 45 5,40 MG 19]

95 CHIASPE 180 5,95 CASHE: 25 5,60 °C o]
Bk 605,72 CHEAf 60 5,40 PMEH
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Figure 1 Agarose gel electrophoresis of PCR products
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Figure 2 Abundance of bacteria(Bac ), crenarchaeota(Cre ), AOB and AOA at different flooding times
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Figure 3 The OTU patterns and its proportion of

arch—amoA gene in paddy soils
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Table 2 Diversity indices of ammonia—oxidizing archaea in paddy

soil at different ﬂooding stages

BERAGH Shannon— FEHHEH  FRE HWYE

Qb3 -
Treatment Wiener index Simpson index Richness Evenness

¢ s
(H") (Ds) (dw.) (E)

ES 2.062 0.846 7 2.646 0.895 4
MT 1.981 0.826 7 2.352 0.901 4
LS 1.538 0.665 0 2.337 0.739 8
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Figure 5 Phylogenetic tree constructed with neighbour—joining method based on arch—amoA gene sequences
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Table 3 Relative changes of AOB and AOA abundance in paddy
soil during flooding

WK A A] AOB/Bac(%o) AOA/Cre(%)
lh 0.277 5 21.66
1d 0.645 7 13.22
5d 0.627 5 13.05
10d 0.558 1 18.06
20d 0.440 6 15.26
30d 0.399 5 9.439
40d 0.460 8 9.483
60 d 03127 7.345

Bk, B, B K RRSE, T AR AOA A
26.7%34 N1 % 55%,T16 W 16.7%8 /> % 5%, M
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- AOA B Z R ™ A 15
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