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Abstract: Soil denitrification is an important process for the production of soil N; O, and that Nitrite reductase
(NIR) catalyzes the reduction of nitrite nitrogen (NO; ) to nitric oxide (NO) is the key step of denitrifica-
tion. The study on the impact of long-term fertilization on denitrifying microorganisms and its relationship
with soil N, O emissions is of great significance for a comprehensive understanding of the soil denitrification
process. Based on 28 years of long-term fertilization experiments in rain-fed dry farming system, the charac-
teristics of soil nirS-type denitrifying bacterial communities and N, O emission and their relationship were
investigated under different types of long-term fertilization (No fertilization of CK, only N fertilization and

NK combined fertilization of partial fertilizations, and balanced fertilization of NPK) by conventional monito-
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ring, quantitative PCR and high-throughput sequencing. The results showed that all types of long-term
fertilization (N, NK and NPK) significantly increased the cumulative N, O emission (EN,O), in which
balanced fertilization (NPK) caused the the highest cumulative N, O emission; long-term fertilization had no
significant effect on nirS gene abundance and the a-diversity of nirS-type denitrifying bacteria, while
long-term balanced fertilization increased the relative abundance of wuncultured  bacterium _ 2303 and
Rhodanobacter sp. D206a, and reduced the relative abundance of unclassi fied k _norank _d _Bacteria and
unclassi fied _p _Proteobacteria ,» thereby changed the community structure of nir S-type denitrifying bacteria.
Soil properties such as soil organic carbon, total nitrogen, available phosphorusand pH are the main factors
influencing the nirS-type denitrifying bacterial community structure that has a significant effect on soil N, O
emission, while the abundance of nirS gene abundance and the diversity of nirS-type denitrifying bacteria
have no significant effects in Eum-Orthic Anthrosols under rain-fed dry farming system.

Keywords: long-term fertilization; nirS-type denitrifier; nitrous oxide; quantitative real-time PCR; high-

throughput sequencing
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