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Effect of overuse nitrogen fertilizer on bacterial community and
N,O emission from greenhouse soil

J Meng-Meng WU Xiao-Gang WU Xin-Xin WU Qiao-Yu LI Ji
QIN Xian-Chao ZHANG Xiao-Jun’

(Sate Key Laboratory of Microbial Metabolism, School of Life Sciences & Biotechnology, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: [Background] N,O is a powerful greenhouse gas with a 265-fold stronger warming
potential than CO,. Fertilization plays an important role in affecting N,O emission from soils driven
by bacterial community, and denitrification is the major source of N,O under anaerobic conditions.
[Objective] To investigate N,O emission and greenhouse soil bacterial community response to the
overuse of nitrogen fertilizer. [M ethods] Robot system was used to monitor the denitrifying gas
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(N20 and Ny) kinetics of soils during anaerobic incubation, and compare the difference of N,O
emissions between traditional fertilization and reduced nitrogen fertilization. The soil microbial
community structure was analyzed by sequencing the 16S rRNA gene V3-V4 region using Illumina
MiSeq. [Results] The nitrate concentration in conventional nitrogen fertilization soil (CNS) was
about two folds higher than that in reduced nitrogen fertilization soil (RNS). CNS showed higher
N,O accumulation and emission rate during earlier anaerobic-incubation stage although the nitrate
content was adjusted to the same level in both types of soil. Traditional fertilization significantly
changed the bacterial community structure, and decreased the microbial diversity. Although
Rhodanaobacter was the most abundant genus both in CNS and RNS, it was enriched by traditional
fertilization. However, relative abundance of denitrifying functional genes (narG, nirK, norB, nosZ)
had little response to the overuse of fertilizer. [Conclusion] Traditiona fertilization reshaped the
bacterial community in soil. Overuse nitrogen fertilizer influenced N,O emission from soil via
changing the microbial community including the microbiota related with nitrogen transformations.

Microbiol. China

Keywords: Nitrogen fertilizer, N,O, Bacterial community, Nitrate, Denitrification
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Figurel Denitrifying gas(N,O and N,) kinetics during anaerobic incubation
Note: A, B: Results with 60 mg/kg nitrate in the incubation; C, D: Results with 200 mg/kg nitrate in the incubation.
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Rhodococcus. Nitrospira, Rhodanobacter . Gp6 .

Taibaiella .
Arenibacter .

Conexibacter
Acidothermus il
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Castelaniella .
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gk B IE LA T 44 S SCHE OTU [ AH
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Table2 Thedetail of the high-throughput sequencing and alpha-diver sity in samples

A fei B HE P 51 K OTU %t Chaol #54 EAAEEL T ARAREL
Samples High-quality sequence number OTU number Chaol index Shannon index Simpson index
RNS-1 14 236 1053 1350 8.52 0.99
RNS-2 27 680 1586 1586 8.15 0.99
RNS-3 25 645 1551 1551 8.18 0.99
CNS1 23513 1431 1431 8.00 0.99
CNS-2 24 238 1425 1425 7.91 0.98
CNS-3 24 600 1445 1445 7.94 0.99
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Figure2 Comparison of bacterial community for CNSand RNS
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Note: A: Beta-diversity analysis based on Weighted UniFrac distance; B: Shannon index; C, D: Microbial community composition in RNS
and CNS. The genus and phylum which the relative abundance greater than 1% are shown.
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AR — R0 T %8 AT (' 2C),
J& T Rhodanobacter & %) 88 OTU1118 #i A% 4t e
AhFRE . X1 Rhodanobacter J& 4B kE T REZE
JE15 CNSHI RNS 138 N,OHERU i & #E 2R,
FA TR NLO HIRE T AT fE H A o

T OTU /K I, s Bl MLARARTE LBk
86 /™ UL it A - 13 R s Ut N - 398 R 254
KA O OTU (K 3). HHI AEAE & 4 T
Agromyces J& 1) OTU, F il 75 2 B8 B30 50 B Ak
A ZEEmmREL R AE B B H AT AL RE
FIBIBFSE LD . B RNS H3EE A9 OTUSS4 &
F Rhizobium J&, J& THYRE AR, %80 —LE
BREEPV TS24 10 LR ALK N2O IR I NP, fFLE:
WATHFFE R Rhizobium J& AR AR A s AL RE
FAAEAR R 22 5 Wt Gt iE s i) OTU204 Fi
OTU372 4148 F Parvibaculum J& i1 Rhodococcus
J& . Parvibaculum ZERIpkER = G B A T AU 5 i
(NOR)f nos #£PH1*, i H i NLOR BN K2 S it
fhidfE IR NO ME—[W, Bt Parvibaculum
RS> Tk B4 N2O. Rhodococcus J& Bk
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