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narG type denitrifying microbes in paddy soils, the quaternary red clay was incubated under three Oz concentrations of
0%(anaerobic), 10%, and 21%, and two soil water contents of 40% and 60%. The results showed that under both 40%
and 60% soil moisture conditions, anaerobic treatment had the highest N2O emission flux, and the N2O emission flux
under 60% soil moisture treatment was slightly higher than that under 40% soil moisture treatment. The analysis of
variance indicated compared with soil water content, O2 was more important factor restricting N2O emissions in the
soil. The abundance of narG gene of soil microbes was negatively correlated with Oz content(P<0.01), positively
correlated with N20 emission flux and soil NOs™N consumption mass fraction(P<0.01), and positively correlated with
soil moisture content, but not significantly. Both Oz content and soil moisture content could cause the difference in
composition of narG type denitrifying microbial community. In the 40% soil moisture treatment, OTU1882(Pseudolabs)
and OTU1510(Mycobacterium) accounted for a larger proportion, while in the 60% soil moisture treatment,
OTU1593(Geobacter) accounted for a larger proportion. When the soil moisture content was constant, the relative
abundances of advantages OTU1882 and OTU1510 in anaerobic treatment at the same time were relatively low, and the
variation amplitude were large, which were negatively correlated with N2O emission flux with a significant(P<0.05)
effect for OTU1882. In summary, soil O2 content could regulate N2O emissions by regulating the abundance of narG

20234 6 A

gene and community composition of soil microbe.

Keywords: paddy soil; narG type denitrifying microbe; oxygen; soil water content; N2O emission
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Table 1 The N20 emission flux from soil treated with different water contents and Oz contents
N2O HEAE & /(mmol m2 h?)

sl
2d 4d 6d 8d 10d 12d 14d

T1 (7.841.0)Be  (62.96.8)Bd  (160.3#13.3)Bb (182.2#17.7)Ba (146.7422.5)Bb  (93.7+14.6)Bc  (63.7+21.8)Bd
T2 (1.340.2)De (0.4407)Cd  (25.1#4.6)Dc  (49.645.1)Db  (81.6+144)Ca  (44.733.3)Db  (17.143.3)Dc
T3 (3.841.9)Ce (7.2409)Cd  (195+1.6)Dc  (38.6#3.1)Eb  (55.4+102)Da  (50.0#8.9)Da  (11.043.4)Ed
T4 (406+1.0)Ae  (108.1#7.7)Ad (20352255)Ac (311.4+18.0)Aa (239.1+19.1)Ab (209.7+17.9)Ac  (108.9+16.7)Ad
TS (2.740.6)Ce (9.2403)Cd  (65.8+10.2)Cc  (99.7#113)Ca  (75242.4)Cb  (66.945.9)Cc  (16.6:4.9)Dd
T6 (3.420.5)Cd (62405)Cd  (24.1361)Dc  (45542.8)Db  (82.849.6)Ca  (42.3#34)Db  (25.8+2.2)Cc

[ F AR K k7R A BRR] (422 5747 e 2758 3L (P<0.05) ; [7)4 T[] /INE -tk 7 [a]— b AN TR A 8] 6 14 22 534 8 1278 L (P<0.05) .
%2 NO HHEES O ARRLMAKEONE % 233 mykg. 8 d SIFAIISEGE: JPER AL
Table 2 %zf(ﬁvtigziVA of soil N2O emission rate and Oz IE;P H/‘J NOs N ?{ 6 d )ﬁj‘%ﬁ‘y&ﬁ{éﬁ% , 10 d }ﬁ%
AT EHERE: AT NOs—N SRR

concentration and soil water content

A F B w1g, 4~14 d i, PR AY NOs—N i s 4341
O RBUTAL 13263 0.001 L DA A fe R AL PR 255 1.1~4.2 mglkg. AHLE
AR 1934 0.190 40% - e At TE Kl 6091 Il — 4
O, R < S K = 0.623 0.553

HEZMT NOs-N i/ B fb H AL

2.2 AELELIE NOs—N RESHHIENTLEMN

PRAEAFEFP ) NO3 —N HEHHAE, 778 d &R T

L, BLEREFEFE NOs—N BTEFAER s e, R
A FEERREMEE AL B NOs—N i 2050935
£ 6. 8. 10d AT AR E.

M 3R, 7E S KR 40% AL

#3 ATREKEFM 0 F2LIEHMLIE NOs—N REDH
Table 3 The NOs™-N mass fraction of soil treated with different water contents and Oz contents
NOs —N Ji & 4345/(g kg ™)

Qb3
2d 4d 6d 8d 10d 12d 14d
T1 (5.5640.10)Ca  (4.45+1.18)Db  (3.0240.99)Dc  (2.334051)Dd  (2.6620.43)Dd  (2.7240.53)Dd  (2.5120.53)Cd
T2 (6530.28)Aa  (6.2740.12)Ba  (6.4140.64)Ba  (4.8620.11)Bb  (3.6520.34)Bc  (3.74#0.29)Bc  (3.6640.45)Bc
T3 (6.3740.21)Ab  (7.9120.75)Aa  (7.2520.68)Aa  (6.1640.28)Ab  (5.890.55)Ab  (4.6140.68)Ac  (4.600.26)Ac
T4 (5.470.07)Ca  (3.8440.20)Eb  (1.8440.13)Ec  (L.9720.14)Ec  (1.9840.12)Ec  (2.10#0.25)Ec  (1.9320.16)Dc
TS5 (6.4430.14)Aa  (4.5620.30)Db  (3.7340.68)Dc  (2.3740.23)Dd  (2.4320.10)Dd  (2.4040.17)Dd  (2.4140.10)Cd
T6 (5.9640.26)Ba  (5.530.17)Ca  (4.8940.4)Cb  (3.384058)Cc  (3.07#0.82)Cd  (3.4140.32)Cc  (3.4020.51)Bc

[AIFA R RS k7R Ak BRR] 42 5 AT SE 2778 3 (P<0.05) ; [F)4 A [N ) 7 [6] — AR BEAN TR R 8] s 19 26 5 AT e 2778 L (P<0.05) .
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2.3 AEAIFELIE narG EEFEERHEATL

M 4 ATHL, S4B narG R R EERBERS
FRIHA] G AT N . 8. 14 d WY 435 7K B 40%
A PRAEAL R Ig(narG L[R5 DA L 2 d By
% (P<0.05)111 0.7%. 0.8%; 8. 14 d M +Hed

d I} A9 i 2% (P<0.05) 141 1.0%F1 1.2%; [i]—% S Ab
PSR, HHESE K 60%40 B Ig(narG JE
PRI DUES) A Tl T 3 5 /Kt 400040 31 5 7E 2
Pl SRR, IREUEFEF Y Ig(narG A
P2 DUBO P55 T sl i T e DR AT S8 b 3 . X6
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Table 4 The narG gene abundance of microbes in soil treated
with different water contents and Oz contents

e Ig(narG L #5 D1E0/(g™)
2d 8d 14d
T (8.9330.03)b  (8.990.04)a  (9.0040.01)Ba
T2 8.9340.02 8.9540.05 (8.9640.04)B
T3 8.9340.01 8.9540.01 (8.9640.01)B
T4 (8.9340.05)b  (9.0240.06)a  (9.0440.06)Aa
T5 8.9340.02 8.9740.02 (8.9740.03)B
T6 8.9340.02 8.9540.02 (8.9640.03)B

[FIFIANRIR S s A BRIR 922 54 it |44 5 X (P<0.05);
[RAT AN ) /INE S 7 R — A FEAS [R] s [ 57 ) 22 58 22 L
(P<0.05),
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Fig.1 The composition of narG type microbes in soil treated with different water contents and Oz contents
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] OTU1945(0ON159445)
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A6 | Halomonas sp. BC-M4-5(CP035042 )
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o o
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B2 narG ZEAMRZGALER

Fig.2 Phylogenetic tree of narG gene
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