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(School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)
Abstract:  Objective The process of nitrite-dependent anaerobic methane oxidation (n-damo) catalyzed by Candidatus
Methylomirabilis oxyfera (M. oxyfera) -like bacteria links both the carbon and nitrogen cycles, and has attracted great attention in
recent years because of its potential role acting as a microbial methane sink. This process has been reported to be a novel pathway
for controlling methane emissions from paddy ecosystems. Elevated atmospheric CO, concentration can indirectly affect the
structure and function of soil microbial communities. However, the response of n-damo to ¢[CO;] is poorly known. This study
aims to explore the response of n-damo activity, and the community composition and abundance of M. oxyfera-like bacteria to
e[CO,] in a paddy ecosystem. Method Here, ambient CO, treatment (CK) and a slow increase of atmospheric CO, treatment (EC:
an increase of 40 pL-L™" per year above CK until 160 uL-L™") were set up based on the CO, automatic control platform with
open-top chambers. The stable isotope tracer experiment, quantitative PCR and high-throughput sequencing were employed to
investigate the n-damo activity, abundance, diversity and community composition of M. oxyfera-like bacteria in paddy soils
across three key rice growth stages (tillering, jointing and flowering stages) under different CO, treatments. Result The results
showed the occurrence of n-damo activity and the presence of M. oxyfera-like bacteria in the studied paddy soils. It was found
that the n-damo activity ranged from 0.31 to 5.09 nmol CO, g™"-d™', and the abundance of M. oxyfera-like bacteria varied between
7.51x10° and 5.49x107 copies g '. Furthermore, EC treatment stimulated the n-damo activity and abundance of M. oxyfera-like
bacteria, particularly at the jointing stage, in which the activity and abundance were increased by 137.9% and 96.0%, respectively.
In addition, EC treatment significantly changed the community composition and diversity of M. oxyfera-like bacteria, and the
diversity was increased under EC treatment. Correlation analyses showed that the soil dissolved organic carbon content,
ammonium content, nitrate content and water content all had significant impacts on the community structure of M. oxyfera-like
bacteria. The variations in soil dissolved organic carbon content and inorganic nitrogen content under EC treatment could
probably cause the change of n-damo activity and the abundance of M. oxyfera-like bacteria. Conclusion Elevated atmospheric
CO,; promoted the n-damo activity and M. oxyfera-like bacterial abundance and significantly changed the community structure of
M. oxyfera-like bacteria in a paddy ecosystem. In addition, the changes of soil dissolved organic carbon content, inorganic
nitrogen content and water content greatly affected the n-damo activity and community structure of M. oxyfera-like bacteria.
Taken together, our results showed a positive response of n-damo to the slow increase of atmospheric CO, concentration.

Key words: Slow increase of CO, concentration; N-damo; Activity; Community structure; Paddy soil
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n-damo £ A7 H B S AL AT R AR, A OCHIE MR
DI BT A: PR VR 4 AT X KA CO, R BE T 55 1 i iy
N Z B IR KR CO, MR T iR 7R vl 3 5t
52 AR U0 AR K oA 4 B AR B, DA [R] 4 X
n-damo P AFEM . HRTFEEMNZE, KR CO,
TR BE BN AN 2 R I 1 2 e — R B, T P
()R Sz 18 3 i F2 B BT, AR HGE CO,
VA I 8 346 %ot e L - 4 R e SR TR A B i U

R AT M A Y SR AR AR X n-damo 2 B RS
TSI B RR CO, AR L, AR E CO, %
WAL E (AR 40 pLL, HEMIEIE 160
uL-L™), M M. oxyfera-like AN FOBETR UL . £HE
PE. FEER n-damo TEMESEZ JT 4 HT KR CO, R
£ Tt Al /E FH T8 n-damo i B2 o A 9% 45 3%
T ARk CO, ¥e BT+ =X n-damo A 52 M H A7 22

BB

1.1 R XHER

BRI XA TVLIR A o i A A 5 AR
il A RS B0 M ( 32.16°N, 118.86°E ), V3T
S, AESE KRR 1110 mm, 4RSFXSE 15.6°C
MO EHEE B ROKRE L, B2 R IR 1
i A EAE I FH &8 N 250 kg-hm 2, K708 73
RAEKREETR . L JRE TR K . S
TR A b S
1.2 RIiEit

WFFEARFE 2016 FHMIHEITEAS IS
%= ( Open top chambers, OTC ) 4lAAT CO, ¥ EEF
ARG, BEEIRR Co W ERY, M4 0TC
Bl 4% CO, 1 Is ( GMM222 1Bk E%, 7522 ) NG
B B0 5% 4L . OTC HY CO, Vi B3l b 38 HLFR 52
WESh IS E R, LIS TR CO, R FE R HFTE H FRik
JEME . PARA CO MR EAE MR IRAL (CK), LA CO,
WP BIIVE AL A (EC), B AbERE 3 A
#4 . EC A4 H7E CK Al [, A 2016 4EE 5
AEREN 40 uL-L', FORFERTHIMRIL 160 uL-L ',

2019 4, A3l FE KRR BER . SR A
RAE 0~20 cm HHERES . T EAE 5 cm W RIAETE
HURERS, R SCRFER A OTC WY 4,

#0~5cm., 5~10cm. 10~20 cm 7B, FXF[E—
OTC W IR —IRERE I SNRA , MEAETETOT % BH48
i, BRIE I BLRE
1.3 TEBUEFIH

e RS R (A ) B
EEIN A o SR FME T 510 52 + 3385 7K &:( Water content,
WC ), KA pH JHEME 3 pH, /K 1: 2.5
(m/v )o R 4% B E — ANk i 5E + e MLk
(' Soil organic carbon, SOC) &, >R H a7k
LRI R 2 R b T A MLk ( Dissolved
organic carbon, DOC) ¥ . >R/ LI E
22 mol' L' KCIZHEFIZIEH T NO,. NO,. NH,
WL .
1.4 TRHEREEBY AR R | | E N E

SR FH IR A U 3 355 37 30 000 5 S0 i T 78 Y ot IR
AARTEPED, K —e R S R TR R
BEEEH P ALV AE, X B B T IR A HE Bl
JE AR AEAT I 3 d BTG IR . WA RS,
WERMBARMZERE: (1) CH,, (2) "CHs+ NO,.
FH BCH, (PC £ 99.9% ) dHf7EE AR AR B e,
AP PCH, R & L2 10%. 1tk4k, PCH4+ NO,
AEHHIA 0.05 mL 1 NOH4a %, i+ NO,AI#)
TER B 4E 5 7E 0.5 mmol- L' PCH, 2P A 0.05 mL
MIZEIRK o BEJS Ak S0 B O & TR R IR, 430
FESS 0. 7. 14 F1 21 RIXRIREF A 50%079
ZnCl, ¥ W LA 20k R . R A A2 b o 5% 4
( Isoprime 100, H&[E ) BA S AL ( Agilent
7890B, SE[E ), WISk R PCOy. HRIEDE
B PCO, A BRI ] 2 T4 n-damo T P
1.5 DNAEH, PCR¥ 55 REENF

fdi Ff| E.Z.N.A.® soil DNA kit ( Omega Bio-tek,
FH ) RBORFE CO, bR KRG 4 R i A9 4
DNA. HilBHE /76 EEE T ( NanoDrop2000 ) Fiil]
DNA [ BERIAERE , F 1% 5 0l e Jie ri ik AG:
DNA [ i & .

X M. oxyfera-like I B9 16S rRNA & [H #1178
A PCR ¥ 14 ( PCR {U %%~ ABI GeneAmp®9700 ),
S Y 518 202F/1545R s 45 B R T
514 qp1/qp2r'* . PCR JZ N HA &4 20 pL, £ 75 4 uL
5xFastPfu ZZ i . 2 uL 2.5 mm dNTPs. 0.8 pL 5|4
(5 pmol-L™"), 0.4 pL FastPfu B-AMEH 10 ng DNA
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BibR . PCR MBI . 95CHIZEME 3 min;
95°C7% % 1 min, 63°CiB X 1 min, 72°CZEfHf 1 min,
30 ME; A 72°CHEf 10 min. FH AxyPrep
DNA Gel Extraction Kit ( Axygen Biosciences, Union
City,CA, 2 E )% PCR /=¥ it 1741k . # i Mlumina
MiSeq ¥ (Illumina, San Diego, £ ) ¥K4lifk)5
3 Boil i PE300 SCPE
1.6 FFHloH

F I FLASH $) A X6 5 7 91 A T 7 e A pf
ffifl UPARSE #f, L 97% AL X} 51 it 47
OTU ( Operational taxonomic unit ) 2%, [[IRJ7EER
ek B2 b L BR A T 8 R & 4k . A RDP
Classifier X r 15 B p s iR, Beah, i
OTU UM 75 NCBI $udls EvE A7 I8, ot —
£BRAE M. oxyfera-like A F5, LIHHIR TS 4387
RMERRTE . K H Shannon F8%UF! Chaol F5%Xl M.
oxyfera-like 4M & ZFEPEHAT 54T o
1.7 RBEREHH

fd F BLAST 7€ NCBI (4 15 48 % M. oxyfera-
like A ILH OTU WAHRUTF S, BifEH MEGA-X
AR R B A S L OTU ARRMEFF S
HARUF I RFEREW
1.8 EE= PCR

ST qP1F/qQPIRPEN; M. oxyfera-
like ZH A ) 16S rRNA JE[A #4175 PCR. PCR #A
FNEFAFANT 2 95°C 2 A T A8 M 3 min; 95°C 78
#£ 0.5 min, 63°C FiB % 0.5 min, 72°C F ZEf# 0.5 min,
40 MIEFR s fe ) 72°CT SEH S ming K EHIEAT 16S
rRNA SR DNA Fi B 10 £, H bR h 28

(BEWREEES 3 K ). MR RE 2t 35 A HE
M. oxyfera-like 40 # A9 FEJE .
1.9 Sitair

I3 5l >R H 3 A6 45 43 A ( Principal co-ordinates
analysis, PCoA ) FITUAYr#T ( Redundancy analysis,
RDA ) #I AR EEE] M. oxyfera-like 20 7% 1Y
25 K 5385 H [ AH BEAE DG &R . R SPSS
25.0 FAFHAT e K5, ST ARIE CO, Ab ] n-damo
WY, LIK M. oxyfera-like M FEE . ZRAESE4
e R 22 55 S YR . FIH Pearson AHOCHE 3t
Koo & MAL R A S AE YRR R . A
OriginPro 2021, R 4.0.5 S

2 45 R

2.1 A[E CO, BT LMK

e H A e S A BRAL PR SR AN 1 R . iR
A, BRI 10~20 em H)24, KRE CO, AR
SOC b AN 3% . + 3¢ pH 7E R[H CO, Ab B Rt i
FEAA o B K B SR R BN 2 A B
H EC 43 @ E AL T 2B 5~10 om. 4575
10~20 cm . #4EW 10~20 cm + IR & K
(P<0.05). EC AbHETF /3 BEWI4 1 )2 H NO,-N & i
BEMT CK(P<0.05), {HHABI ARG B &k,
13 NO;-N Fr &/ EE 0~5 em. 17 0~5
cm. M 0~5cm. 10~20 cm T2 EAL,
HA i CK AR 1 25 T EC (P<0.05 ). fEREZK
R K, T4 NH, -N S8 N, BTy
BEH] 10~20 cm, K19 5~20 cm, #4EH] 0~5 cm

F1 AECOREMNETREEHEALIFERLATF

Table 1 Physiochemical properties of paddy soils during different rice growth stages under different CO, treatments

AEM WE A Bl HKE . AV BLER
b NO,-N/ NO;-N/ NH,-N/

Growth  Depth/ pH SOC/ WC/ DOC/

Treatment (mgkg™) (mgkg™) (mgkg™)
stage cm (gkg!) (mgkg ™)
CK 6.22+0.21a 9.33+0.19a 0.44+0.01b 1.22+0.12a 17.42+1.88a 37.09+1.99a 154.40+0.94a
0~5

EC 6.12+0.36a 7.80+1.32a 0.53+0.03a 0.47=+0.11b 8.53+0.24a 14.26+1.18b 148.08 +7.62a

Sy EEH

CK 5.83+0.19a 7.15+047a 0.46+0.03a

Tillering 5~10

EC 6.19+0.0la 6.59+1.32a 0.28+0.00b 0.25+0.02b

stage

CK 6.11+0.11a 9.44+0.06a 0.38+0.0l1a

10~20

EC 591+0.25a 8.80+0.75a 0.31+0.05a 0.59+0.00b

1.55+0.04a 12.82+0.92a 23.67+0.72a 130.35+3.05a

4.24+0.10b 8.63+0.02b 148.87 +0.62a
1.50 £ 0.26a 2.55+0.08b 10.66+2.23a 136.34+0.53a

298 +0.11a 7.33+0.00a 168.23 +11.64a
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AEM WE ALK C . Al PR
b3 NO,-N/ NO,-N/ NH,-N/
Growth  Depth/ pH SOC/ WC/ DOC/
Treatment (mgkg™) (mgkg™) (mgkg™)
stage cm (gkg!) (mgkg ™)
CK 6.21 £0.11a 9.47+0.60a 042+0.00a 0.44+0.03a 9.00+£0.57a 17.51+1.24a 6526 +4.95a
0~5
EC 6.13+£0.05a 10.53+0.48a 0.41+0.0la 0.30+0.04a 7.69£0.16a 1041 +0.04b 7533 +2.16a
BT
CK 6.15+0.02a 9.85+0.64a 0.34+0.02a 0.71+0.22a 5.80+£0.04a 13.52+1.89a 70.07+1.97a
Jointing 5~10
EC 5.89+0.13a 10.26 +0.75a 0.30+0.04a 0.43 +0.04a 1.48 £0.09b 10.28 +1.05a  60.19 £ 3.19a
stage
CK 6.27+0.08a 7.03+0.0la 035+0.0la 044+0.03a 14.51+096a 6.04+0.85a 62.23+0.97a
10~20
EC 6.20+0.05a 6.41+0.10b 0.21+0.01b 0.41+0.05a 1.29+0.08b 4.16+0.37a 5443 +4.53a
CK 6.27 £0.08a 10.44 +0.68a 0.45+0.03a 0.48 +0.06a 4.92+0.65a 17.90+1.92a 150.54+1.76a
0~5
EC 6.12+0.07a 9.82+0.77a 0.47+0.04a 0.34 +0.06a 5.58+0.38a 8.31+0.37a 136.82+20.87a
WAe

CK 6.15+0.04a 8.66+0.23a 0.47+0.03a 0.36+0.04a

Flowering 5~10

EC 6.22+0.06a 7.06+1.10a 0.31+0.01b 0.30+0.05a

stage

CK 6.22+0.08a 4.62+0.56a 0.39+0.02a 0.38+0.07a

10~20

EC 6.20+0.08a 6.23+1.04a 0.29+0.01b 0.22+0.00a

10.05+0.62a 15.13+0.85a 103.80+2.93a

234+028b 5.19+091b 165.12+3.23b
1.48+0.22a 8.11+0.63a 74.28 +2.96a
1.43+0.13a  2.61 +0.06b  69.94 +5.81a

H: 1) CK, COVREEXT AL ; EC, COWREZEIGAI, T, 2) F¥aim WP EbrfE R RRFHRRZEFT W TR
— IR E AN [E] CO, b A FEAE i P25 % (P<0.05 ). Note: 1) CK, Ambient CO, treatment; EC, Elevated CO, treatment. The same below.

2 ) Data are presented as mean + SE. Different letters indicate a significant difference between CO, treatments at the same growth stage and

depth ( P<0.05) .

+EXBFEEA, mHARY BC MY W EKT
CK ( P<0.05), EC AbFR I ZE M T 4EW] 5~10 cm
+ 2% #) DOC & ( P<0.05),
22 AR CO,%ETLiEH n-damo FHES M.

oxyfera-like ZHTE F &

WE 1A Pin, 12478, EC Ab¥E 0~5cem +
JZ ) n-damo &M 5 XG0 ( P<0.05), {H 5~10 cm
(A PE 35 A ( P<0.05 ). EC 4bFE4rBEW] n-damo
TR AR AR T 8% ( P>0.05 ), EC b3 8 im 1
EKAH 0~10 cm 12 n-damo 3P ( P<0.05), 1H
HERAKT 10~20 em AYIGTE (P<0.05), EC 4b#
{4515 1) n-damo 7 M ARG IE 1A 137.9%( P<0.05 ).
e W, EC ALBREfH 0~5 cm, 10~20 cm 12
n-damo JE P B FEEIN (P<0.05), #Iffi 5~10 cm if
P AR (P<0.05). #4EH EC A# T n-damo
TEPER CK ARG T 23.0% (P>0.05 ).

WiE 1B Frn, EC AbBH R 23 T 43 BE] 0~5
cm T2 M. oxyfera-like & ) 16S TRNA FE[H F
JE (P<0.05), {HEZEFFALTHEW 5~10 cm (Y3
I FRE (P<0.05). 3T CK, EC AbFR{H 43 BE L
(R 2 AR 4 i T 28% ( P>0.05 ), EC Ab B i % 4

TR 5~10 em 2 PR R (P<0.05),
) B 2 BE B 366 PR 3= B A9 R Y IR R 96.0%
( P<0.05). fEiE, EC AbHf 0~5cm, 10~20
em + 2 H LR E B RN ( P<0.05 ), {Eff 5~10
em [ FE R = 3 BRAIK ( P<0.05 ). EC ZbHEffi451E
9L PA = BE R RREAR 13% (P>0.05 ),
2.3 A[E CO, BT LEER M. oxyfera-like HE

S

M. oxyfera-like 2l A 16S rRNA J&[H Z AL 40
F 2 PR, HMRFE, ARG HE Y
99%, it BH ABIF 5 R FH ) e 38 o D0 5y vk g B A b
FAEMEHE Y EE R Z 4% . EC 4B OTU
¥ . Shannon #8501 Chaol 5405514 6~12.0.79~
145, 6.0~12.0; 1fii CK AbFEZH YB35 4 10~
17. 0.70~1.61, 10.0~17.0. #H% T CK 43, EC
R E T OTU % (P<0.05),
2.4 F[E CO, BT LR M. oxyfera-like HE

BERAMN

M. oxyfera-like B PLH OTU ( i B ¥4 1Y
94.1% ) AP DA EEE T (B 2), Cluster A
F1 Cluster B AYFH S5 E MM M. oxyfera B 16S

http://pedologica.issas.ac.cn



6 4] 3 RN A A TR A 28 R e PR AR AR A X R CO, R JBE G208 i) 1783

rRNA L AHRLEE 2351 92.8%~96.4%F1 92.8%~
94.2%. AN, X M. oxyfera-like 4T A4 HE V% 45 F4 i
1T PCoA 43t KB, ARl CO, Mk BEANFE N A I5 41

a)

/(nmol CO,-g"-d™)

PR ERER L P e R A A A
The activity of nitrite-dependent anaerobic methane oxidation

<
b)

6.0x10

T
ES)

4.0x10" -

a

/(copies g™)

2.0x107 -

M. oxyfera-likeZll #4168 rRNA KL 4= i

The abundance of M. oxyfera-like bacterial 16S rRNA genes

0.0

WAFAE B E S (P<0.05) (& 3a). 4161255500
ZE SR EC AbFE R OTUS1 F1 OTU26 B AH X
B CK 4bPA 24k (P<0.05) (& 3b).

5.9\ A0, 10 10 (5 9 A A, 10 A0 (5. 5 A0 Q10 10
ORI EREA AR R R LR R R

5.9 A0 A0 10 0 5.5, A0 A0, 10 0 (5.5, A0 Q10 A0
ORI RN ORI

L HEFES Soil samples

[E: 1) TCK, 43BEH CK 4b¥H; TEC, 4rBEH EC ARFE; JCK, #KRWHI CK 4b#E; JEC, W EC 4FE; FCK, #7E#l CK 4t
H; FEC, HEW EC Ab3; HJSHF 5. 10, 20 51FEAR 0~5em, 5~10cm, 10~20cm +JZ. 2) EIHREL NIRAER; AR
FEFRIRIZA BT R — IR AR R CO, Ab B f7 76 i P22 5% (P<0.05), Note: 1) TCK, CK treatment at the tillering stage; TEC, EC
treatment at the tillering stage; JCK, CK treatment at the jointing stage; JEC, EC treatment at the jointing stage; FCK, CK treatment at the

flowering stage; FEC, EC treatment at the flowering stage; the numbers of 5, 10, and 20 represent soil layers of 0~5 cm, 5~10 cm,

and 10~20 cm, respectively. 2 ) Error bars in the figure are standard errors. Different letters indicate a significant difference between CO,

treatments at the same growth stage and depth ( P<0.05) .

Fl 1 ORIE CO, e BEANFE T 45 4 B IR TR PR RS H 35 n-damo 1515 M. oxyfera-like 4l & -
Fig. 1 The n-damo activity and abundance of M. oxyfera-like bacteria in different depths of paddy soil across different growth stages under
different CO, treatments
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#x2 TECOLMETEZLEBHARRERBTIEF M. oxyfera-like ZHHE 16S rRNA EHF HI % #E 14

Table 2 Diversity of M. oxyfera-like bacterial 16S rRNA genes in different depths of paddy soils across different growth stages under different
CO, treatments

AH W R Ab 3 OTU % Shannon 5%k Chaol #54Kk P
Growth stage Depth/cm Treatment No. of OTU Shannon index Chaol index Coverage/%
0~5 CK 10 0.70 10.0 100.00
EC 6 0.79 6.0 99.99
e
5~10 CK 14 1.30 14.0 100.00
Tillering
EC 12 1.20 12.0 99.99
stage
10~20 CK 14 1.47 17.0 99.97
EC 9 1.25 9.0 100.00
0~5 CK 11 0.85 11.0 99.99
‘ EC 11 1.00 11.0 100.00
P
5~10 CK 12 0.76 12.3 99.98
Jointing
EC 10 1.35 10.0 100.00
stage
10~20 CK 17 1.55 17.0 100.00
EC 10 1.09 10.0 99.99
0~5 CK 12 0.80 15.0 99.97
EC 10 1.11 10.0 100.00
AW
5~10 CK 15 1.28 15.0 99.99
Flowering
EC 10 1.45 10.0 100.00
stage
10~20 CK 16 1.61 16.5 99.98
EC 10 0.97 10.5 99.98

99|: OTUSI (15 800 sequences)
55 Uncultured candidate division NC10 bacterium clone SCPS-20-18 (KR048273)

Candidatus Methylomirabilis oxyfera (FP565575) Cluster A

99 { OTU44 (17 529 sequences)

71 Uncultured candidate division NC10 bacterium clone D45 (KP297062)
OTU1 (82 667 sequences)
Uncultured candidate division NC10 bacterium clone DH-2 (KC341039)
Uncultured candidate division NC10 bacterium clone D33 (KP297073)
Uncultured candidate division NC10 bacterium clone JXCW-05-16S (KC341089)
Uncultured candidate division NC10 bacterium clone S2-n56 16S (KX237759) Cluster B
OTU26 (1 254 sequences)
lOd Uncultured candidate division NC10 bacterium clone 3-6 (JN704440)
OTU38 (6 384 sequences)
OTU34 (47 129 sequences)

49
26

41

43

43

Acidobacterium capsulatum (D26171)

0.020

F 2 FEHEREE OTUs A RS A T

Fig. 2 Phylogenetic trees showing the affiliation of the dominant OTUs obtained from the paddy soil
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Fig. 3 Principal co-ordinates analysis of M. oxyfera-like bacterial communities under different CO, treatments (a ) and the difference in

community composition between treatments (b))

2.5 AE CO, 4B T1EH n-damo TIEHINE

FEE

TOAST A R, 13 WC. NOJAI NH, %
wXTAEH A ETh M. oxyfera-like YT A REE 45K
A ERI (P<0.05) (F 4), MHEMESTED,
+3% DOC &5 M. oxyfera-like 4l =F 1 12 1 3% 1F
A (P<0.05), 1ii SOC %5 Shannon 5% ik
FAAFE (P<0.05) (K 5), +3 pH 5 OTU41 ¥
AR B B UG (P<0.05), b4, OTUL 5
WC. NOFI NH, & 50 B 3 E A (P<0.01).
OTU44 5 NH, #l SOC 5 it 5 8 3 M & P<0.05);
OTUS1 5 NH, & ft 5 8 3% fHI5¢ (P<0.05). IE4h,
OTUS1 5 OTU44 ¥ 5 wWC 2k I 2 7 1 ¢
( P<0.01),

3 1 ®

R BN EESS R BR, AR CO, M FH£4AE
AR B2 A 38 h B 4EAE n-damo T 7% . AR5
1 n-damo 7HMEH 0.31~5.09 nmol-g -d™" (LA CO,it,
A ), fESERiREM (0.2~11.5 nmol-g -d") & 2 K
SRIEHE (0.2~14.5 nmol-g -d™" ) P13 ) n-damo
WEHEEEZ A, (HAR T A T (8.5~23.5
nmol-g -d™") FIFERHE (0.4~61.0 nmol-g '-d ™" ) =¥
HIHRIEE . ABFSER M. oxyfera-like 4HEHY 16S
rRNA P K 7.51x10°~5.49%107 copies'g '«
X B8 (e T I PGS b DR T 3 (6.5%10° ~
9.3x10° copies-g ') P, LUK KIRIEH (10*~
10° copies'g ') P ki@ (1.6x10°~1.3x10’
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Fig. 4 Redundancy analysis of M. oxyfera-like bacteria community
composition and environmental factors under different CO,
treatments

1.0
0.5
OTU34 0
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OTUS51

OTU43

Shannon

* Abundance

Activity

e HENIEMRE, KERNHAHE, BERRIREHEXR
BN 7 Fon B BEBEMCHE (P<0.05), “* *7 FoRHEA
e i A6 P ( P<0.01). Note: The white represents positive

correlation while the grey represents negative correlation. The
color depth denotes the size of the correlation coefficient. “*”

means significant correlation ( £<0.05 ) and “* *” means extremely

significant correlation ( P<0.01) .

K5 n-damo JG % M M. oxyfera-like 41T 16S rRNA FEH £
FEL AUL#E OTUs 1. ZHE0E S T IR AR P 5 H] A AH 56
PERLE

Fig. 5 The heatmap showing correlations among the n-damo
activity, 16S rRNA gene abundance of M. oxyfera-like bacteria, the
relative abundance of dominant OTUs, diversity and the soil
physicochemical properties
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