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Abstract: [ Objective ] Ammonia oxidation is the limited step of nitrification and it is the main microbial pathway of N,O
emissions in aerobic soils. Grassland soils are sinks for CH4 and sources of N,O. However, the mechanisms of the interactions
between methane and ammonia oxidation under various N levels in grassland soils remain elusive. [ Method ] A microcosm
experiment was implemented using Inner Mongolia grassland soils based on DNA-Stable-Isotope-Probing (DNA-SIP), and the
methane and ammonia oxidation under various N levels was studied.[ Result ] The results showed that methane-oxidizing activity
was stimulated by low N while it was suppressed by high N application. Contrarily, the nitrification activity was stimulated by
both low and high N addition. The Methylobacter lineage of methane-oxidizing bacteria(MOB) were the active players in
methane oxidation, while nitrifying communities dominated by Nitrosospira lineage of AOB and Nitrospira-like nitrite-oxidizing
bacteria (NOB) were the active players in nitrification. Also, the network analysis unraveled significant negative relationships
between active Methylobacter MOB and Nitrosospira AOB/Nitrospira NOB, which suggested competitive interactions between
active methanotrophs and nitrifiers in grassland soils. [ Conclusion ] The interactions between active methanotrophs and nitrifiers

can be affected by N levels. Our results provide theoretical support for regulating CH, sinks and N,O sources of grassland soils

and for greenhouse gas mitigation.

Key words: Nitrogen levels; Methane oxidation; Nitrification; AOB; MOB; Microbial interaction; Grassland soils
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The experimental procedure
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R, WWIENHEESR 1.725 gmL ', RIFKIRAGHT
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amoA-1F GGG GTT TCT ACT GGT GGT bacterial 95 C 2m; 40 cycles of 95 C
Aop amoA-2R CCC CTC KGS AAA GCC TTC TTC amoA gene 20s, 57 € 30s, 72 °C 30s 13l
A189F GGNGACTGGGACTTCTGG 94 °C 2 m; 40 cycles of 94 C
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REUKFE T, CHy BYAFTE B & DI A5 4k 15 1 A1 AOB
amoA FEHFJE; MimA KT, CHy IAFETEXT ik
TGP F AOB amod PR+ BE 1A W& 5 . AOB FI
NOB A% 3 B AT Gz (& 3d, 3f). AOA
amoA BB BEAA XS FEAESE IR 21 d Z 5 3

551071 1)

il)
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™
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Fig.2 Changes in methane oxidation activity (a) and quantitative distribution of methylotrophs ( b-d ) in soil microcosms over an incubation

period of 21 days
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Fig. 3 Net nitrification activity (a) and quantitative distribution of nitrifiers (b-f) in soil microcosms over an incubation period of 21 days
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RACETN, HEERAEZENS AOB Mtric B . ik
RHEAAKET, AOA HIA Hbric . W E i
45 R EE)Z DNA (3~12 )2 ) #Hf 7@ i,
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HIEATHEE ( Methylobacter ); 1%1E MOB 445 1 3%
&8 ( Methylobacter ) F1H Fel% 14 & ( Methylocaldum ),
VL Methylobacter N7, 15 90%VA I, 7t Methylobacter
MOB 7E U0+"*CH,4. U20+"*CH, 1 U100+"*CH, A% &b

BT 5 19 EL 50500 R 92.62% . 96.35% 1 91.79%,
1% P Methylocaldum MOB  FIf /&5 19 H 4 43 51 A
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FE W AE AL BRI B ( Nitrosococcus ). MV fi§ £ W2 e &
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U100, U100+ CH, 2 X+ AOB 1 A7 L4351l K
65.33%. 80.23% . 78.30%Fl1 82.10%; Nitrosomonas
7E AOB H i 1 Fe 730y 28.41% ., 10.13% . 20.77%
N 16.13%; Nitrosococcus TE AOB W11 & 43 5l
H 6.25%. 9.64%. 0.93%F1 1.77%. %% i L3
VA R £k A AL 4R 7 ( NOB ) 138 )& T Nitrospira,
1§ defluvii. moscoviensis fl marina = Ff, I
P NOB LA defluvii 4+, HAE U20, U20+" CH,.
U100, U100+"CH, &3 i 5 b4 5 . 71.3% .
61.9%. 78.4%FN 78.8%; moscoviensis M 5 b7y
R 23.6% . 27.7%. 16.9%F 14.5%; marina
M5 EE A5 R 5.1% . 10.4% . 4.7%F1 6.7%.
25 EHEREEAMEDFEAMEDRHEE

e

Shy W 5 1 R e S A R A R A TR A AR
HAEH, K )2 MOB, AOB il NOB & £ OTU
P L2 v I 25 16 (] 6 ). S50 R I, Methylobacter
MOB 5 Nitrosospira AOB {7 1E i & 1 AR K R,
AN, Methylobacter MOB it Y Nitrospira NOB F£1E
B ER AR IR, Nitrosococcus AOB 5 Nitrospira
NOB FF 15 . F A AR .
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