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Bacterial composition, function and the enrichment of plant
growth promoting rhizobacteria (PGPR) in differential
rhizosphere compartments of Al-tolerant soybean in acidic soil

Zhongling Wen, Minkai Yang, Xingyu Chen, Chenyu Hao, Ran Ren, Shujuan Chu,
Hongwei Han, Hongyan Lin, Guihua Lu, Jinliang Qi, Yonghua Yang

Institute for Plant Molecular Biology, State Key Laboratory of Pharmaceutical Biotechnology, School of Life Sciences, Nanjing
University, Nanjing 210023, China

Abstract: Low pH with aluminum (Al) toxicity are the main limiting factors affecting crop production in acidic
soil. Selection of legume crops with acid tolerance and nitrogen-fixation ability should be one of the effective
measures to improve soil quality and promote agricultural production. The role of the rhizosphere microorganisms in
this process has raised concerns among the research community. In this study, BX10 (Al-tolerant soybean) and BD2
(Al-sensitive soybean) were selected as plant materials. Acidic soil was used as growth medium. The soil layers from
the outside to the inside of the root are bulk soil (BS), rhizosphere soil at two sides (SRH), rhizosphere soil after
brushing (BRH) and rhizosphere soil after washing (WRH), respectively. High-throughput sequencing of 16S rDNA
amplicons of the V4 region using the lllumina MiSeq platform was performed to compare the differences of structure,
function and molecular genetic diversity of rhizosphere bacterial community of different genotypes of soybean. The
results showed that there was no significant difference in alpha diversity and beta diversity in rhizosphere bacterial
community among the treatments. PCA and PCoA analysis showed that BRH and WRH had similar species
composition, while BS and SRH also had similar species composition, which indicated that plant mainly affected the
rhizosphere bacterial community on sampling compartments BRH and WRH. The composition and abundance of
rhizosphere bacterial community among the treatments were then compared at different taxonomic levels. The ternary
diagram of phylum level showed that Cyanobacteria were enriched in WRH. Statistical analysis showed that the roots
of Al-tolerant soybean BX10 had an enrichment effect on plant growth promoting rhizobacteria (PGPR), which
included Cyanobacteria, Bacteroides, Proteobacteria and some genera and species related to the function of nitrogen
fixation and aluminum tolerance. The rhizosphere bacterial community from different sampling compartments of the
same genotype soybean also were selectively enriched in different PGPR. In addition, the functional prediction
analysis showed that there was no significant difference in the classification and abundance of COG (clusters of
orthologous groups of proteins) function among different treatments. Several COGs might be directly related to
nitrogen fixation, including COG0347, COG1348, COG1433, COG2710, COG3870, COG4656, COG5420, COG5456
and COG5554. Al-sensitive soybean BD2 was more likely to be enriched in these COGs than BX10 in BRH and WRH,

and the possible reason remains to be further investigated in the future.
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Y 20%P, K ZHmtt+5dh, e K23
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TR IR B A Y, SRR S5 MR B 2 T
T B A [ AR R B B AR AR ST, X
Fige I i CRHE D BN F AR B R A R
T Pt A A 261 v R 1 B T R TR 4R R
R SR AL 7 Y 32 2 R AR Y T 2 — (pH<B)) R
PRI, S UUA W M B R R B £
Herswoh, AR RE I AR 2R A SO AR 1 7K OF-
HE T K o3 F™ Py o s, BEARAR R IE 0, 1%
R FCATER, Mfl RS AERD® WMy iRfEE
ML HEALEIIR 2, A ML 95 ARBR pH 1928 1E
20 M6 R ) 5 b 2 A Y M T AR R HLIRR
WA Y . Z KA & PIE R R 5018,
bR TP R EEE . APLIRBEE A A BT
FHEE TR, R E B = 2 0] s A LR
(g HMHECOY R B IR 4 2 WA AR 2R MR 3 b e A 0y
By EE LA M,

R S R ) 2 T AU S AR ) R L 2, —
fE R R B Z K EZ N, &R Rk
WA BEAE MM . RPrA Y, 2R
XA A A R B LA B R A 0 okt A
YIHRBRA FHE B AR HUE 0 MY, K
FRAE ) MR B2 A (plant growth promoting rhizoba-
cteria, PGPR)A] A48 + b o0 Bt R B,
A H B 7% 5 WA B W A T

ABIEFE A ) K S R R AR i A2 B K S Baxi
10 (BX10) A48 £ %!k & Bendi 2 (BD2), BX10 kK
TORIE TV, ERETET R BD2 K E
B FrE e APTERBER 32 2 1M F A KA 4R
FoJm #3043 WA A T 3 PR 8 DR HEAS [ o i 4
M52 5 Z 9T . ZRIAFGE R, 58Uk
K5 BD2 M, #Ri Az B K& BX10 HA B R AFE
TR AR I OB A 5, WG I 7 R 7E A 6] B 4
EFE2E5E . MeAh, BX10 MR Pr 8 rp 4 2% [RBA M
(GN)FI# 2% [G PH P B (GP) W) LU (B 5 BD2 4 L A7 7R AR
ISR, BT A YA HLRR 4 i X — T UL PR

BRI AN, BR T A2 K . BX10 FIER USRI K & BD2
14 AR R 23 AN 23 38 3 X S [ sl A 0 1 5 46 (B n 4%
Fi PGPR), BiA BX10 7EmRME 3 rh 3k by A K
REW L —HEW? F, A58 AR BR
A 16S rDNA(VA W] 78 )P 48 1 3£ 3 I0 5 43
Br, & 438 BX10 F1 BD2 %o AR BRis A= My R v Fi
ARG SRR, R R GAR PR A AR R B A
TR BR AR iV Z R R

1 MRSJiE

1.1 #EY. TEMBRBERE

AW 5T 3 $F A~k R 784 119 R 52 (Glycine max(L.)
Merr.): BX10 (Baxi 10, i £ & K %4) A1 BD2 (Bendi 2,
B AR RIS R AT, FRATT K SR
95% LI TH#E 305, 2.5%UK AR BATH 7 5 min, JRff
FHTCTEK #hk 3~5 i . MR+ 49 (pH 4.43, 2 #th48
TEN 1.45 cmol/kg) W Hb R B VPG VR £ 5
A2 5 (28.208° N, 116.937° E)1, AHfF5Y h fifi
FH AR BRA A B AR RLAS 5 A PR 4 2 w4 i — 2,
LR BB A5 CN 102175487 A1 R BRAR Y
ELRFRE R 200 mm ., %% 150 mm. 3% 200 mm, 7E
HIRFAE R TR, e R R AR BRAR 438 5 B
43, DABRAHRIAR M A R K o0 R 32081 ABIF g 1 T
AEI SR A - HERE A (FRELJS 60 K), SRAEJT AU
NHIBEFE I RAE TR o200 ARG RAE IR A7 2R 5
YRR ES o B 0 2 4 ARG AR IR -
(bulk soil, BS). PfIARPx 1 (rhizospheric soil at two
sides, SRH) . il J5 ¥ % +- (rhizospheric soil after brush,
BRH)F1 3t J5 i A2 B 1+ (rhizospheric soil after wash,
WRH): FI#RREh 22 thEh /K vhUESS . 7F 4000x g T &%
0 10 min YL £E) . BT A X SEREATE-80°C T R AF T
$EHL DNA,

1.2 DNAREUK 16S rDNA # HEFFER

i Fi§ PowerSoil DNA 43517 £ (MoBio Labo-
ratories Inc, USA)#EHL DNA, 1R S5 2eniiss
— 32, I DNA JRTE 1%5AREERE 1Al
DNA AR FBTHEE, JHd ] Qubit 251t (Qubit 2.0,
Invitrogen, USAXTFEA i aEML, DS S/ D e
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YIREvE VR A b iy A AR R SHEEUS R4 DNA
PEAT R, AR AR DNA KRS B E S oK T
0.4 ng/uL, SR ATEC BLJG B9 XU A F) 250 nt (9 5 i
B, @54 515F(5'-GTGCCAGCMGCCGC-
GGTAA-3')#l 806R (5-GGACTACHVGGGTWTCT-
AAT-3) 14 V4 [X24%] 347 PCR §7 14 H1 PCR 74
L Oy (1 bl 19V B LR M1 PURI DN 2
RA R B (F ERBOZE Numina MiSeq SE4& ik
A7l s 3t 24 SO0 ECE 1% NCBIL, SRA
%5 4 PRINA 613772 (30U H sh Bk .

1.3 alpha Z# 4K beta S %S

AHWFFEAHFH Rank-Abundance 128 ¢ fi B
FREIFA)EE . SR Venn [l Pan/Core 434 )71t
HEZARAR G AR OTU % H., R4 OTUs
FUYRh T R4S S E4T alpha F1 beta ZFEME 0T, N
TR T AR M R 2R B e, AR
K alpha Z R R I WERE I 3= & B2 (sobs 54K
Chao f8%F1 Ace 8%K) . #F 7% Z 4 (Shannon 5%
F1 Simpson 8 %) F1#¥ V% 7 75 ¥ (Coverage F5%4),
1M beta ZFEHEHTRA QIIME (v1.8.0)315, &5
FHAS TR] e 15 5 0 o X6 R AR () W b O % B 22 SR B A 5 1
e A B2 AR 5 A8 3 4 43 B (Principal
Component Analysis, PCA) il 3= A ¥ 43 #fr (Principal
Co-ordinates Analysis, PCOA) 5% A< Bf 7% 2 B 1)
MRIPES 2E TPk . = o RIZE R0 2 ] Bulgarelli
25 NAR A I R

1.4  IHEETM 5 #rFAGeit o 4

16S rDNA [y COG I fiE Fil il 73 A 73 2 3 it
PICRUSt #f:1E 1-Sanger ¥4 I ¥E47 (http://www.
i-sanger.com). AHLLPE 47 (the analysis of similarities,
ANOSIM)F1 # #: 2 K 2 J 2243 Hr (permutational mul-
tivariate analysis of variance, PERMANOVA, XK
Adonis ZrH7)d ] 1-Sanger ‘F-4, FIH silval28/16S
B (http://www.arb-silva.de) H 4 5t /INRE A 5507 51
MREARBATHY- . Gk, BEMNES EH
ffi F B[R 25 224347 (one-way ANOVA), %4~ 16S
rDNA 5 25 B 508 2 Br 2 BR T XK 55 A4
7 0,

2 RS0

2.1 BX10 #1 BD2 tRER4AE B %A alpha 4

FERX T, AR BRAR B A 5 AR R
A 2 F RS —F ST 24 SRR TN B
b 892,331, VAR ZY 37,180 A B, YEH
M 36,311~40,950 NEE, HAEA T HIT- B BEL K
253 bp., Rank-Abundance {14 lb#OGH, B0 24 4>
Rl = B RIS A BE R v, W R RN T 44 s A2
FOR, UL OTU B35 T AR SC 4 B B V5 rh 2 98 1 T
I 4 b (B ] 1) o Pan 43 M7 1 Core 43471 & BT A A
S B RN R AT2, T T RE ST R Ak
k3697 (FfH A 2).

HT BT BX10 Fi1 BD2 ARBR AN BEIS
alpha Z#£1%, W5 HE S5 7 AR alpha ZH:PE+5
B R4 . MR R, WY B A P,
gk, EEREN, B Mg R HBMAY
SRR 1 B8 T 6 AR alpha ZREMEFEEL
(4R . sobs. Chao HI Ace #5%(/& 1, A~C)HIE %5
A (F IR RIZE R BRI, SRR MR 35 B IR
R EM2ZE R . B Shannon F54L(1D)7E
BRI G 3 25 5, Simpson F5 50 (1E) a4 SR &1,
BX_16FWRH v ZFE AL T BD_16FWRH,

2.2 BX10 #1 BD2 R BR 4 & 8%5% beta M T
BEHER

Venn E 7w, BEANEE 5L ) OTU ZAHALL, 11 BX10
1 BD2 ' BS. SRH. BRH il WRH Ay k= OTU
43912k 1581 FI 1582 (FffI& 3). LAk, BX_16FSRH.,
BX 16FBRH. BX_16FWRH. BD_16FWRH .
BD_16FBRH #i1 BD_16FWRH 3t OTU $(H &
1437 />, @it OTU Z:iil i) PCA F1 PCoA [, XTIk
il 441 BX10 F1 BD2 19 BS. SRH. BRH #1 WRH
FEdhZE OTU 4 iny 22 5 (8 2). F s34 PCA
KIZRW, Rl —HAREE OGRS —4, F—BE
FRALAS [ KR K 22 AR 3 X A3 (8] 2A) . R T
Bray Curtis i) = 26457081 PCoA KRS 3] T M
FI45 R (F 2B), H BX_16FBRH, BX_16FWRH FlI
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1 Alpha SHMHHHERE

Fig. 1 Box diagram of alpha diversity

A: sobs F5%LI% alpha ZHE A IR ; B: Chao #8419 alpha ZFEEMIFREIRT; C: Ace #8519 alpha ZFEPERFERE; D: Shannon
F6H0Y alpha ZFEMEAR LR, E: Simpson #8401 alpha ZAEMERFHIE]; F: Coverage #8441 alpha ZAE A #IE . BX A1 BD 41
BC RS KR E BX10 F4B USRS BD2; FACEAEN; BS. SRH. BRH Al WRH 2 HI{CEMRE £ . PIOARER £ . RS HRER L F1 vk
VESEARPR 15 W R IR A O 25001, *3R/8 BX10 Al BD2 4 Z [AIFE7E I & 22 5+ (P<0.05),

A PCoA on OTU level B PCoA on OTU level
+ BD_16FBRH
3000 L + BD_16FBS 03
\ + BD_16FSRH
o .BD_16FWRH - g2}
£ 2000 | + BX_16FBRH %
S \' N + BX_I6FBS “ o1k '
:_C; 1000 | \ O\ BX_16FSRH 3 / u
Q & »}\\’ “BX_I6FWRH 9 | /
St 4 —hy———
% -0.1F y‘:'
f
_lwo C ' 1 1 1 1 1 1 1 1 L 1 1 1 1
—1000 0 1000 2000 3000 4000 5000 -03 02 —01 0 01 02 03
PC1 (45.15%) PC1 (37.67%)

B2 HEBEFENERSSHMELIRSHE

Fig. 2 PCA and PCoA of bacterial community

A HTERET OTU 4= B2 T R ICHE s 1) E R 200 5 B BB HETS OTU 2L T Bray-Curtis PR () EAbR M [, THRAHAL HIE L
& 1.

BD_16FWRH AT X%, 3L T weighted Unifrac #i ~ BX10 1 BD2 P4 # #EV% 1, BS A1 SRH %
BIH) PCoA 53T Bray Curtis it PCoA KA, i, 1 BRH FIIWRH B A 68 R AE— 41 (B E] 4)
iMi3F unweighted Unifrac i 1% PCoA W /R7E ANOSIM #il Adonis 73T A 45 R KW, 7] — Rk
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WAL, BX10 F1 BD2 HRIR A B 75 1Y) beta ZHEVETE
it A IC i 25 5 (P>0.05); [A]iFf, BX10
() 4 AR[EERAEH A 2 (8] LA S BD2 (1) 4 A~ R A
AL 2 [ A AR PR AN B BEVE beta ZRERIYTE I 22 7
(P>0.05) (% 1)

23 REERBMREFEDALITREAE
BB EKRTFWAM

FRYEAE S 3 H o W45 5%, mT DL B ML T i 5
MERMAEARR P RZRAET. W, B B J& . )
1) £ TR A Vi ZELBURN 2 B o AR I JE s B T AR
W 13 A FEE TS Uy R TR R A
(K 3), R, FEREET 6 10 5E 2L H
I'T(Proteobacteria) . & FT# [ ] (Acidobacteria) . %% %5
P " T(Chloroflexi) . PEHUFT T 1] (Verrucomicrobia) |
HLFF R[] (Bacteroidetes) #1126 14 '] (Actinobacteria) .
I H., #4751 (Cyanobacteria) 7 A [ R FE A 25 5
B, 2 WRH 30 0% & (] 3).

PL 3 AN HRBRR AR 23 il 1) =TT R R 45 3R 3R

x1 ARERAEHFELSNOREITSN

P e B PR B R S AR P I A v, B A A I 4 R
I17E WRH #3007 & AR B DL (K] 4) . RIS A pE 1] 1)
FHEAE WRH #0214 42 B2 17.05%7F1 18.92%, HiAth
RO SEH 2 FEAL N 3.5%, TERHIN 745 S IF R gAY
S JL R e b7 W G T E SR 6Tl K =

J& KR A R R ], REARZ
(], #2991 & (Rhizobium) £ E LB EMEZER . 11
i G J& (Burkholderia) 7 BX_16FBRH 14 /= T
JI A HAWKFE i o AL, I AFAEPE TR AT A TR JE (Acido-
thermus)7E BD_16FBS i & i T HAMAEA, LIk
% 4 J& (Mucilaginibacter) 7775 BX_16FBRH>BX_
16FSRH, BD_16FBRH>BD 16FSRH (3%, HIfE
FBSH x> # v % Mucilaginibacter J& £ 75 & S 1E ]
(f 1)

T o 2K Py 2H B B 43 Al LAk 3 8 A~ Fif
(3% 2), 00l K18 A AR R 1A (Bradyrhizobium
elkanii), #yGAS3FF i (Acinetobacter johnsonii), %
WU (Brevundimonas diminuta), fifi 5 50 i
(Pseudomonas fragi) I 5 % AR 93 & (Rhizobium

Table 1 Statistical analysis of bacterial community structure

A A : Adonis 437 - ANOSIM 437
R P-value Statistic P-value
BX_16FBS vs. BD_16FBS 0.487 0.1 1 0.098
BX_16FSRH vs. BD_16FSRH 0.291 0.2 0.2593 0.186
BX_16FBRH vs. BD_16FBRH 0.512 0.1 1 0.098
BX_16FWRH vs. BD_16FWRH 0.327 0.1 0.4815 0.098
BX_16FBS vs. BX_16FSRH 0.231 0.2 0.037 0.4
BX_16FBS vs. BX_16FBRH 0.580 0.1 1 0.098
BX_16FBS vs. BX_16FWRH 0.584 0.1 1 0.098
BX_16FSRH vs. BX_16FBRH 0.680 0.1 1 0.098
BX_16FSRH vs. BX_16FWRH 0.718 0.1 1 0.098
BX_16FBRH vs. BX_16FWRH 0.488 0.1 0.8148 0.098
BD_16FBS vs. BD_16FSRH 0.479 0.1 0.6296 0.098
BD_16FBS vs. BD_16FBRH 0.556 0.1 1 0.098
BD_16FBS vs. BD_16FWRH 0.603 0.1 1 0.098
BD_16FSRH vs. BD_16FBRH 0.447 0.1 0.9259 0.098
BD_16FSRH vs. BD_16FWRH 0.620 0.1 1 0.098
BD_16FBRH vs. BD_16FWRH 0.373 0.1 0.5926 0.098

ANOSIM F1 Adonis 3T Bray Curtis 15 25 747 L3,
N AN [R] 5 R R0 R R 5 R RT LU B 22

AL FEAE BRI 1. P>0.05 3B, ] — 3 PR 26 JC 5 A [R] BRORE 3 487 A1 ] — HUA: 3
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B3 BHEAPENEERSH IBNEZETKEDM(>1%)
Fig. 3 Relative abundances of top 13 major phyla in each sample (>1%)

FRIER) 13 A EZTTACF YR A SRS KT 1%, TEAALAE IR 1.
A BX_16FSRH » p_ Proteobacteria B BD_16FSRH
e p_Acidobactena
o p_Chloroflexi
e p_Verucomicrobia

Others

0 10 20 30 40 50 60 70 80 90 100
BX_16FWRH BX_16FBRH

B4 152 KEINRBRRERAL=TE

p_Bacteroidetes
p_Cyanobacteria
p_Actinobacteria

~
0 10 20 30 40 50 60 70 80 90 100
BD_16FWRH BD_16FBRH

Fig. 4 Ternary plot of three sampling compartments at phylum level

A: RT3 BR

radiobacter), fifil)E FAIL R IT; LB FFE
(Pseudarthrobacter oxydans) Fil H 3 & % 5 #/1 &
(Arthrobacter methylotrophus))@ Tt E 1], LS
BER A (Aerococcus viridans) g T JEEE B[] (Firmicutes) .
%5112 73 BT (one-way ANOVA) %5 LW, Pfragi
(1 =F B AE #5022 18] O B 2 25 5, B.elkanii 7
BD_ 16FWRH /¥ 3= 3 & T BD2 i AR AL A
A.johnsonii, B.diminuta. R.radiobacter 1 A.viridans
& BLAE BD_16FBS 1)-F it/ FIHAMFEA, i
P.oxydans #I A.methylotrophus ¥ 3= Ji& | & BX_
16FBRH KT BX10 HAAE 5 B 1 Bl .

BX10 fRPFr 3 M RALARAL =R B: FRMURAIRT BD2 RPr 3 A RAEARAL =& . PRANAL I B

S

24 FRERBEXE
HIThEE R

FIF PICRUSt #f:if4T 16S rDNA ) COG
(clusters of orthologous groups of proteins, [F]iF & H
) Dy Re U A 43 A o WnBitEL 5 Bk, COG HIRERY 3
IS L AR A R I T i 3 22 5 . LAMTF
TEJUMP BB D RE R I, s BE R i iz 5 18
(amino acid transport and metabolism) . 4l ffd B /i /£,
JiE A ¥ %+ (cell wall/membrane/envelope biogenesis) .
1551 3L (signal transduction mechanism)%5 ., I

BD2 EESEREHEMEX
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2 MOLKFEYMEZSHERPHENEE
Table 2 Relative abundances of species in each sample
- s BX_ BD_ BX_ BD_ BX_ BD_ BX_ BD_
16FBS 16FBS 16FSRH 16FSRH 16FBRH 16FBRH 16FWRH 16FWRH
Proteobacteria Bradyrhizobium 0.004479  0.005202  0.004444  0.00565 0.005994  0.00844 0.009164  0.01695
elkanii
0.002549  0.004582  0.003583  0.003583  0.009508  0.00627 0.005788  0.015985
0.006856 0.004926 0.004685 0.003032 0.012988 0.012919 0.009439 0.020912
Proteobacteria Acinetobacter 0 0.008957 O 0.00565 3.45E-05 0 0 0
johnsonii
0 0.043752 0 0 0 0 0 0
0] 0.10349 0] 0 0 0 0 0.002963
Proteobacteria Brevundimonas 0 0.003824 0 0.003032 0 0 0 0
diminuta
0 0.019844 0 0 0 0 0 0
0] 0.051021 0] 0] 0] 0] 0] 3.45E-05
Proteobacteria Pseudomonas 0 0.000276 0O 0.000138 0 0 3.45E-05 0
fragi
e 0 0.000551 0 0 0 0 0 6.89E-05
0 0 0] 0 0.000103 0 0 0.01006
Proteobacteria Rhizobium 0 0.004065 0 0.00248 0.000207  0.000172  0.000517  0.000241
radiobacter
0 0.012333 0 3.45E-05 6.89E-05 O 6.89E-05  0.000965
3.45E-05 0.028215 0] 0] 0.001034 0.000138 0.00062 0.000241
Actinobacteria Pseudarthrobacter  0.000103  0.007441  0.000172  0.003376  0.017294  0.000448  0.000103  0.000103
oxydans
. 0.000138  0.004547  0.000103 0.000138 0.005409  0.000207  0.000103  0.000103
0.000276 0.004134 0.000138 6.89E-05 0.011128 0.000172 6.89E-05 0.000551
Actinobacteria Arthrobacter 0.000103  0.000448  3.45E-05 0.000517  0.01664 6.89E-05 6.89E-05  3.45E-05
methylotrophus
0 0.000517 0.000103 O 0.002859 6.89E-05 O 0
3.45E-05 6.89E-05 0 3.45E-05 0.004341 0] 3.45E-05 0]
Firmicutes Aerococcus 0 0.002825 O 0.002308 0 0 0 0
viridans
0 0.010783 0 0 0 0 0 0
0 0.027492 0 0] 0] 0] 0] 6.89E-05
FEH BRIk 8 AN F, B TARIE W] . BT T RERE ], A BRAE BRI A 1,

Ak, M COG ZhfE Ry AR 4= BE 1T AL, COG0347,
COG1348 ., COG1433 , COG2710 ., COG3870 .
COG4656., COG5420, COG5456 #il COG5554 % 9
AR R AT g 5 A AR OC (R 3). SR
Ti 2 BT R I R B, M T BX10, BD2
7£ BRH & £ COG1433 il COG3870, ifi7E WRH
e 4 COG5420 fil COG5554

3 e

AR 2 BRI &K B, 4R KRS BX10 Al
UK T BD2 155 S AUAR Br 1 3 40 5 A A HILAR 5 1

TEINREA AR BRI EAE, PR A L
Mo, BX10 #&m& THFIEm A, i BD2
REAR AP IR MR B2 5 2R R{UAE BX10 R BR 115
TETE o BETE KT AE 3y T, BX10 XA ALk
IR RE 1 s v] e KT BD2, [T 840 Hr 2,
PR R S0 — SE AR R 40 B A RNVE T, AR S AT A
(Acinetobacter) . B>k [ {f 22 ¥ £k (Candidatus Amoe-
binatus) 1A 1% 77 (14 25 14 #T # (uncultured proteobac-
terium). #EF KA A= BT A ], BX10 XA ALKk
YRR I s ] e KT BD2, AMAntt,
T R AN ) B 10 40 0 B A HLRR AN TR) . HLAEAS TR AR
BRI, RV AT L 081 R A =2 [ S/ B P T ) L BB
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Table 3 Statistics of COG function classification related to nitrogen-fixation
COG#  BX_16FBS BD_16FBS BX 16FSRH BD_16FSRH BX_16FBRH BD_16FBRH BX_16FWRH BD_16FWRH ik
COG0347 25713 17226 24360 21215 18905 20106 22367 20821 HREA
22495 19480 25742 24007 21382 22359 21680 20935 il
21566 15366 24226 23440 19788 21784 21537 20783
COG1348 2601 2259 2034 2311 1925 2744 4363 3265 2 5E A
4592 2250 2263 2079 2724 2609 3280 3692 (EUMIIES
2323 2362 2828 2047 2841 2845 4484 3643 R
COG1433 2101 1652 2160 1511 1037 1977 1515 1704 — R
2290 1246 2080 2330 1211 2081 1301 1584 N Y
1915 1048 1943 2114 1508 1864 1343 1970 R
COG2710 7747 6738 6558 6756 6622 8012 15425 10254 Ul
12624 6483 7108 6558 8883 8205 11132 11770
7342 7092 7938 6503 8734 8086 15733 10877
COG3870 2011 1483 1766 1322 547 1221 717 911 Sk LR
1285 1245 1779 2107 675 1327 769 727 AP
1488 1421 1553 1967 726 1339 701 776 BT
COG4656 2338 2037 2173 1998 1798 2088 1615 1589 LT
2161 1974 2105 1788 1831 2003 1919 1697
2030 1701 2229 1797 1930 1996 1610 2008
COG5420 164 229 140 218 380 340 379 542 A
221 170 159 128 426 273 289 500
236 155 184 125 609 397 367 653
COG5456 253 534 305 508 738 909 1101 1418 FAEN
283 658 430 273 934 758 1045 1416 e
707 1229 362 280 1175 931 917 2132
COGS5554 156 192 135 206 373 364 421 593 FEE
211 158 162 129 440 273 340 557
257 146 175 121 609 411 374 709

WEEBFEE 1, B2 SR KR R R 22001, Bt ZR/R BX10 A1 BD2 4 2[Rl f7 7 &l % 2% 5+ (P<0.05),

BAMIE . 5 BD2 M, BX10 HBEIRNE IR e 1
B AE W B B m ) 2 e, TESS WA AR
ZAEPEDSI DL B IE AR T PRl K SR R 4l T
RES WA IRRA G, MAMRMER, FEE
SRuR T =B el AN O i NS S P BRI )
F2 A A (AN TR R A A ) %o T P 20 9 v K AR s 4
AR 2H RN 465 4 Y R )

ARG SeiEAT alpha ZFE MRS 500 500, K3
D Py B 5 B0 LR v B o B A, AT R 2
SO R IR A BX_16FWRH 7E simpson 5%k | 0%

{5 T BD_16FWRH 4, 3 19445 £ BX10 #1 BD2
TEAHFRFESRALAY alpha ZREME B EME S EE
AR K EL(BX10 B BD)X H A [A] SR AL H A0 t1.TC i 3
PE2Z S X) beta ZFREMIT IS R LI, LB
TE Rl — R AR R , BX10 A1 BD2 AR B 41 7 B 7% 1) beta
ZRMIEG R L P TC R 22 R W — 5
R 4 AN R OB A7 A BE A e B P22 5
Beta ZFE4: & Whittaker - 1960 4EHE 1), &
SCHBER A B, B TE bR, 5
PR 1) 52 2 BE B B A XA 6B HOR AT LA
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SCMRREA Z A B Z RE PR RS SC &R, T Hoads T LS ik
AWV Z 1B AR IE o ST A R K 1Y) beta £
VR R AR S , T A 730 22 50 (4% R A TE HLAR L 4
JB . R AR 25 ) TEAE S B A B TE 22 S v
PRI A AT 5 3 TS LU T 4% 53 2K P 10 ol ) L T
FAXTFRE

ABIFTE S B 20 T 1 AN TR SR AR RS 22 5 A

FIE WRH B0 o A8 = AMRPR SRR =T
PR B, PR E PR AR S A AR R It A W B R, AT
FEREANTE T T4E WRH 3807 5 2RGSO, T ik 2L 240 5
%} PGPR. H i LT 14 RE 8% [ S0 S 2 ) 22
A LT, AT, ERIETT . JRREE T
S E ). 46 H 1] (Chlorobi) X )~ i B ] (Euryar-
chaeota) #7315 4 5 | ] ] LAAE S — b KSR 64 2R 4 AR
BE, FERE IRy, R R AR R O T &
HEEEM. ASCHRIESS, WA A LU BAE Y
FE A R ARG AP IR L AR B AL R A
Bl R G0 I P CE R R . AR . R RCE, 1
5 — R A A5) O, R UE, BX10 AR T
WEAND, B0 DX S nT DL SR AE Y P £ 1) PGPR,
T —E R EE/EH, M BD2 N =Jo/ Lokt A
HENBSE, AESITFEL ERAREER, X
AU 6] BX10, B34 B n] AEJE BX10 BIMR A&
SIS TR )RR R AT 35 TR ) R A 5
PERT . Rl e B o BT ORE i R RO R, 1R 251
FHESFETRENEZERIARE,

M AR PR ol A A BE 9% 32 P DU AR M B 0. T
LRTET] . UFFRTT . JERERE T RASIE B 10T, A

FFE T ot B BE T e AN R REAS o i) = B AT HE A

SR B R A FEREAS v R BE T ] B TC B R A, Ui

W JERE TR ] A R I+ b R A — M LR

T A2 PROR R B K B AR AR R AR BE 512 Y
ZEFUFT I H (Bacillales) /& TERER ], HHPRZE
TR T PGPR, 45 R 3B & FE AR 2 8] ZE0FF 1 B 1 3
JETC R AR o S R IR A K — 2 B
A 2% S R HEFT /3T (one-way ANOVA), Hifth 3
Tl I 2 F 38 A S AR B 2B A 5 114 2 B2 4 B P
LETT, PFFRETTMASIE S T T T RS
0T, R T TTEAS FEA M TC 22 5, Mi4UFF I
7Y BX_16FWRH FIl BX_16FBRH 4 i 2 55 T

BX_16FSRH, ZFJE I '] ¥ & /7 /£ BX_16FWRH>
BX_16FBRH>BX_16FSRH>BX_16FBS [WHl %, iF
WIS IE T 12 R il 2, B R,

FI A PR AL 2 1if AR P 21338 v 43 15 it — R AR
AT (2 °h RT-1)19 16S rDNA I 544 , 76 NCBI
W 3k b AT % & B Rhizobium  indigoferae .
Rhizobium leguminosarum L1 fz Rhizobium laguerreae
Rh—3, FIABFFERMTIT 1 2% RAEERAL A IR
J& Rhizobium MyF 2R, WHEEER TZIERE]
(Proteobacteria), o ZFJE B4 4% (Alpha-proteobacteria) .
FATE IR — RAEFBAL A LR BUAH L, MR s
Rhizobium 1% 4= B2 JC 1 2 P 22 5 o 3t AU T i3 B AR
AT RT-17E 403 rh & B AGUE , T LA 5 1 0 185 M 0
3k . 1A 58 R 8 (Burkholderia) j& T X H ], B
A T 47 (Beta-proteobacteria) , 7£ BX_16FBRH #734
J v T A AR o AP TR A 5 R UR
XK, (RIS A WIS e BRAATT 22 PP 0 S T T 5 20
BT, X AT REA BX10 L BD2 7EARYE 3 4
AEIF ARG K, Mo, EAFTE VB RR AT
J& Acidothermus (J& T (&1 1)7E BD_16FBS .3
e THABRE S IS . DL R4S Mucilagini-
bacter (J& T E]), 7775 FBRH 75 P> 4k K AU #K
TN Y FSRH (B BX_16FBRH>BX_16FSRH,
BD_16FBRH>BD_16FSRH). HI7E FBSH X~ {3 Xf
Mucilaginibacter J& {775 & $E£1EH

K0 BN T o3 FOKF JE AT R 8 A, 43k
17785t Fefi1& M, Pseudomonas fragi fi¥
FREAEAS M Z o 22 5, I 58 A
£ b JE W AR 5215481 i Bradyrhizobium elkanii 7E
BD_16FWRH 1 4= FZ i i T BD2 By H A RAE R .
Acinetobacter johnsonii, Brevundimonas diminuta,
Rhizobium radiobacter FlI Aerococcus viridans #f % Bt
7 BD_16FBS 1 4= Bk im T HAWAEA b B.elkanii
JB T AN, EAAETHEYARE, 200
PEAR RGNS, A A [ AR . AR [
AL T AEY R 65% /AT A, A EE KRS
AU IR IENT; A johnsonii, 2 5 KRS AL A H (deni-
trification)*®*; B.diminuta EJ AT IAE g A2 A5 5
TR, T LS B ) i S AR R PO
A.viridans J&—FPTERREE T2 AR R AT, K |
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X R AN 5 S A AR [ R A B, Pseu-
darthrobacter oxydans 1 Arthrobacter methylotrophus
FE N BX_16FBRH KT BX10 HAAE i1
. P.oxydans #4lxiE 5 HA ACC M2 ik 1 1 [
AHEF I AERE] 99.132%P%,  A.methylotrophus
DA77 — P LA — B AR R il v, R 3
BN — F B RAE SR S rh 2 S A Tl e A
Hh FEAE A K TR N SR T R BRI
SRR AR BRI A YR T A B AR 4y, (HJE S
2 2K IR BB TRRAT T TR, =
X 16S rDNA 2 K )7 AH b F 4% 16S rDNA 1] AF [X.
A BRI, HER MK RO SES G
B IR (VA

16S rDNA I BEFIN 5 7 Hr i 25 R R W, 54
ARTE 16S DIRE TN [ 2H RN = B — 3%, M R
TP T 5EAA EIECRT COG Myhght
RS A B F R, WF90 R AEAR SR XT B 4=,
BX10 # It BD2 &% COG0347 fl COG1348, x>
AR EH TRERETER, WAFREZER A
T 45 R 2 By LB P RE TC AR T 7™ A= 0 % [ 280 B 1 T A
M, (EAHE— 00, RBAPTE K3, BD2
Fe BX10 7E kil J5 AR B 4= v s 5 COG1433 F1 COG3870,
FEPPUEIS AR B s 42 COG5420 il COG5554,
X AT RE A A Ry S AN (] SR A 7 7 A ] e [A] B 4% 4R
AFEMSEAA BHECRN COG Tifig 5 N AR U
RUR TR T FERR 8 PR EE Hh A5 T A KRS 1 —Fo
DL

25 FRTIR, B FEATE alpha 2K, beta ZREME
TR AR R AR R K R [A R AR
V7 [) A 20 Bt 3% BRAEAEAS RIS S 51 B 4R AN TR 1Y)
PGPR 34, PCA Fil PCoA ZrHrisi M4 K &
B PRAY BRH K WRH F A7 (9844, % SRH
BRAEFZIAR /N, T BRH M2 WRH 3B BH 25 4 M0 AR 1
YBREH E A XS BT, 1153 2ROKF W b o R AT R
FW, WRH S AF7E s SR T 14 . Geitoy
B3 BX10 #RFEXS TH s Yy 1) PGPR A
R, IR BRI AR AR,
FLrr sy JE P s 5 [ R4S O ThREAH DG, X tifig
TRl R R AT 40 BX10 AT DAAEFR M 21 3 v 345 T 4y
A KORAS . |5, 16S rDNA [ COG I RE T A1

IIHTEIEE SRR, AR BRI R T BD2 X T [ A
KIYIIRERE R E = AR, X rlfES BD2 N 1 1E
PR IR P AR RO AMEABLRI AR G, b A 5 itk — 2B
FEUEST

B 3%

BRI A4 B DL S L www.chinagene.cn.
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Supplementary Table 1 Relative abundance of species at genus level in each samples

Genus BX_16FWRH3 BX_16FWRH2 BX_16FWRH1 BD_16FBS1 BD_16FBS2 BD_16FBS3
Sphingomonas 0.040996 0.057843 0.041616 0.0483 0.043339 0.042133
Bryobacter 0.021704 0.02384 0.023668 0.01981 0.021049 0.022634
Mucilaginibacter 0.026389 0.026699 0.017329 0.02784 0.030248 0.007028
Burkholderia-Paraburkholderia 0.024563 0.055776 0.024839 0.01247 0.004961 0.007441
Massilia 0.004272 0.006373 0.00348 0.01316 0.033038 0.014917
Phenylobacterium 0.020843 0.024529 0.019051 0.00617 0.004547 0.003583
Acidibacter 0.015675 0.017088 0.020912 0.01612 0.00472 0.005857
Candidatus_Solibacter 0.010301 0.011128 0.009474 0.01027 0.009439 0.009887
Flavisolibacter 0.009302 0.008303 0.005994 0.00985 0.01602 0.006373
Gemmatimonas 0.00534 0.005064 0.004444 0.01495 0.014194 0.009577
Bradyrhizobium 0.009198 0.005788 0.009439 0.0052 0.004582 0.004926
Ralstonia 0.010749 0.010921 0.004823 0.00617 0.004237 0.002033
Granulicella 0.008061 0.00658 0.006132 0.00537 0.005684 0.006959
Dyella 0.008475 0.024081 0.010507 0.00348 0.001826 0.001585
Acinetobacter 0 3.45E-05 0 0.00896 0.043752 0.103559
Thermosporothrix 0.010439 0.012161 0.017811 0.00382 0.001344 0.001654
Niastella 0.009474 0.012196 0.010886 0.00555 0.001034 0.00062
Bacillus 0.000655 0.001964 0.003101 0.00513 0.011024 0.027767
Sorangium 0.005615 0.003824 0.004651 0.00961 0.005615 0.004858
Rhodanobacter 0.006718 0.006132 0.008165 0.00382 0.002377 0.00124
Terracidiphilus 0.01006 0.009646 0.006856 0.00365 0.004065 0.00248
Rhizobium 0.010818 0.007545 0.003893 0.00496 0.012678 0.030007
Acidothermus 0.003135 0.002894 0.003342 0.01977 0.007372 0.009784
Nitrospira 0.002274 0.003445 0.002825 0.003 0.001998 0.00155
Haliangium 0.005374 0.004479 0.004789 0.00431 0.002859 0.002239
Actinospica 0.00503 0.001068 0.005926 0.00872 0.000965 0.000861
Brevundimonas 0 0 0 0.00382 0.019844 0.051021
Lactococcus 0 0 0 0 0 0
Asticcacaulis 0.003617 0.008234 0.002687 0.00282 0.000379 0.000655
Pseudarthrobacter 0.000103 0.000103 6.89E-05 0.00744 0.004547 0.004134
Achromobacter 0 6.89E-05 3.45E-05 0.0032 0.015882 0.030868
Methylotenera 0.000827 0.000517 0.000103 0.00014 0.005684 6.89E-05
Aerococcus 0 0 0 0.00282 0.010783 0.027492
Heliimonas 0.00124 0.000241 0.003445 0.0000689 3.45E-05 0
Arthrobacter 6.89E-05 0 3.45E-05 0.00045 0.000517 0.000103

Pseudomonas 3.45E-05 0 0 0.00034 0.000551 0
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Genus BX_16FSRH3 BX_16FSRH2 BX_16FSRH1 BD_16FSRH3 BD_16FSRH2 BD_16FSRH1
Sphingomonas 0.037379 0.041926 0.054535 0.04499 0.030902 0.035725
Bryobacter 0.042684 0.050401 0.037517 0.02673 0.04706 0.050505
Mucilaginibacter 0.007751 0.010301 0.008647 0.00768 0.002584 0.004926
Burkholderia-Paraburkholderia 0.011644 0.009061 0.01223 0.01392 0.004823 0.00596
Massilia 0.000586 0.002446 0.00441 0.02205 0.000448 0.001171
Phenylobacterium 0.004031 0.007166 0.006615 0.01037 0.002239 0.004754
Acidibacter 0.023254 0.01192 0.011403 0.00985 0.009474 0.009991
Candidatus_Solibacter 0.018259 0.022014 0.01571 0.01223 0.024322 0.020291
Flavisolibacter 0.004031 0.005857 0.014745 0.01071 0.005478 0.006718
Gemmatimonas 0.008337 0.00975 0.016088 0.01192 0.006959 0.007924
Bradyrhizobium 0.004444 0.003583 0.004685 0.00565 0.003583 0.003032
Ralstonia 0.002067 0.001344 0.002584 0.00427 0.000792 0.001275
Granulicella 0.007476 0.007717 0.007614 0.0073 0.003514 0.004754
Dyella 0.001998 0.000861 0.003755 0.00541 0.001688 0.002653
Acinetobacter 0 0 0 0.00565 0 3.45E-05
Thermosporothrix 0.008406 0.001068 0.007235 0.00231 0.003307 0.003066
Niastella 0.00379 0.001447 0.009233 0.00551 0.003238 0.00565
Bacillus 0.012333 0.000965 0.001137 0.00462 0.001585 0.001791
Sorangium 0.004754 0.003548 0.004272 0.00758 0.003858 0.00472
Rhodanobacter 0.00155 0.002722 0.003101 0.00262 0.001137 0.001723
Terracidiphilus 0.0041 0.003101 0.004789 0.00372 0.002136 0.002859
Rhizobium 0.000207 0.000723 0.000896 0.0032 0.000207 0.000172
Acidothermus 0.004203 0.002928 0.003824 0.01051 0.00472 0.005926
Nitrospira 0.007545 0.006511 0.004513 0.00293 0.012264 0.010163
Haliangium 0.002963 0.002963 0.002687 0.00451 0.002859 0.003376
Actinospica 0.003066 0.000413 0.004926 0.00269 0.004444 0.003617
Brevundimonas 0 0 0 0.00303 0 0
Lactococcus 0 0 0 0 0 0
Asticcacaulis 0.000172 0.001412 0.000965 0.00072 0.000276 0.000345
Pseudarthrobacter 0.000172 0.000103 0.000138 0.00338 0.000138 6.89E-05
Achromobacter 0 0 0 0.00272 0 0
Methylotenera 0.000207 0.000345 0.002412 0.0000689 0 3.45E-05
Aerococcus 0 0 0 0.00231 0 0

Heliimonas 0 0.000138 0 0.0000345 3.45E-05 6.89E-05
Arthrobacter 3.45E-05 0.000103 0 0.00052 0 3.45E-05
0

Pseudomonas 0 0 0.00017 0 0
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SEpt R
Genus BD_16FWRH2 BD_16FWRH1 BD_16FWRH3 BX_16FBS3 BX_16FBS1 BX_16FBS2
Sphingomonas 0.039825 0.045957 0.070452 0.06177 0.063079 0.049437
Bryobacter 0.026183 0.019396 0.01254 0.04572 0.033796 0.034864
Mucilaginibacter 0.039067 0.042202 0.020016 0.00469 0.021256 0.038275
Burkholderia-Paraburkholderia 0.04706 0.033796 0.013505 0.01003 0.009474 0.031591
Massilia 0.007855 0.010852 0.002205 0.00279 0.005133 0.002722
Phenylobacterium 0.029765 0.028904 0.052882 0.00217 0.005374 0.009991
Acidibacter 0.011679 0.016364 0.021291 0.01034 0.005857 0.025218
Candidatus_Solibacter 0.007269 0.007993 0.005857 0.01936 0.011644 0.011403
Flavisolibacter 0.010232 0.020843 0.005753 0.00641 0.018672 0.006925
Gemmatimonas 0.004547 0.0041 0.005891 0.01034 0.007958 0.006856
Bradyrhizobium 0.016984 0.015985 0.020912 0.00448 0.002549 0.006925
Ralstonia 0.009233 0.009198 0.004651 0.00227 0.001895 0.007097
Granulicella 0.009887 0.006993 0.008061 0.00637 0.004789 0.010266
Dyella 0.023151 0.010301 0.008854 0.00055 0.002067 0.002549
Acinetobacter 0 6.89E-05 0.00472 0 0 0
Thermosporothrix 0.007235 0.005168 0.003032 0.00152 0.001068 0.039343
Niastella 0.008199 0.017673 0.007028 0.00072 0.000758 0.007924
Bacillus 0.004203 0.009198 0.012264 0.00158 0.00124 0.002446
Sorangium 0.006304 0.009371 0.010163 0.00396 0.005237 0.003583
Rhodanobacter 0.00472 0.011472 0.012264 0.00251 0.005099 0.010266
Terracidiphilus 0.011782 0.008578 0.001998 0.00296 0.004306 0.005822
Rhizobium 0.008785 0.008957 0.004823 0.0000689 0.000103 0.000482
Acidothermus 0.003411 0.002825 0.00248 0.00338 0.002997 0.003617
Nitrospira 0.002722 0.003514 0.002308 0.00882 0.0041 0.004892
Haliangium 0.006546 0.007269 0.012919 0.00286 0.004203 0.00217
Actinospica 0.00503 0.007304 0.003652 0.00055 0.000551 0.012781
Brevundimonas 0 0 3.45E-05 0 0 0
Lactococcus 0 0 0.074999 0 0 0
Asticcacaulis 0.004789 0.005512 0.004961 0.00024 0.00031 0.014504
Pseudarthrobacter 0.000103 0.000103 0.000551 0.0001 0.000138 0.000276
Achromobacter 3.45E-05 0.001378 0.000138 0.0000345 0 3.45E-05
Methylotenera 3.45E-05 0.000965 0.000379 0.00303 0.000586 0.000345
Aerococcus 0 0 6.89E-05 0 0 0
Heliimonas 0.000689 0.002343 0.000758 0 0.000103 0
Arthrobacter 3.45E-05 0 0 0.0001 0 3.45E-05
Pseudomonas 0 0.000103 0.017122 0 0 6.89E-05
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SEp R
Genus BX_16FBRH2 BX_16FBRH3 BX_16FBRH1 BD_16FBRH2 BD_16FBRH3 BD_16FBRH1
Sphingomonas 0.027871 0.045544 0.036483 0.07166 0.043029 0.068178
Bryobacter 0.014917 0.018776 0.017191 0.02746 0.033899 0.035553
Mucilaginibacter 0.046681 0.067179 0.038516 0.02849 0.014538 0.029834
Burkholderia-Paraburkholderia 0.040996 0.058738 0.032728 0.03745 0.01378 0.03135
Massilia 0.133462 0.02949 0.042684 0.00593 0.007304 0.006167
Phenylobacterium 0.011748 0.01974 0.015365 0.01619 0.016502 0.020257
Acidibacter 0.01068 0.01347 0.012161 0.01433 0.016054 0.009439
Candidatus_Solibacter 0.005684 0.006615 0.005512 0.01233 0.017914 0.011024
Flavisolibacter 0.004479 0.009405 0.010301 0.0165 0.012161 0.010645
Gemmatimonas 0.004031 0.005512 0.007751 0.00444 0.004995 0.007235
Bradyrhizobium 0.005994 0.009508 0.012988 0.00847 0.00627 0.012919
Ralstonia 0.05047 0.01726 0.018879 0.00682 0.002825 0.003376
Granulicella 0.00565 0.007614 0.007062 0.00906 0.008303 0.009646
Dyella 0.007441 0.021566 0.008061 0.00706 0.001929 0.008854
Acinetobacter 3.45E-05 0 0 0 0 0
Thermosporothrix 0.006787 0.004961 0.006167 0.00768 0.004582 0.004651
Niastella 0.004272 0.007889 0.005684 0.01003 0.010542 0.007372
Bacillus 0.002205 0.002894 0.006511 0.00975 0.001447 0.003583
Sorangium 0.003514 0.003927 0.005719 0.0051 0.005478 0.003342
Rhodanobacter 0.007614 0.007062 0.008268 0.00634 0.004616 0.006201
Terracidiphilus 0.002377 0.008888 0.005133 0.0072 0.004306 0.00472
Rhizobium 0.003204 0.006098 0.008475 0.00183 0.001585 0.0041
Acidothermus 0.002997 0.002343 0.003927 0.00537 0.003238 0.00472
Nitrospira 0.001654 0.002067 0.002067 0.00668 0.006546 0.006959
Haliangium 0.003893 0.003652 0.00596 0.00479 0.006787 0.002584
Actinospica 0.001412 0.000861 0.003342 0.00641 0.003652 0.005684
Brevundimonas 0 0 0 0 0 0
Lactococcus 0 0 0 0 0 0
Asticcacaulis 0.001688 0.002653 0.003686 0.00296 0.001344 0.003927
Pseudarthrobacter 0.017294 0.005409 0.011128 0.00045 0.000207 0.000172
Achromobacter 6.89E-05 0.000207 0.000138 0.0000689 0 0.000138
Methylotenera 0.004892 0.004341 0.019396 0.0000689 6.89E-05 3.45E-05
Aerococcus 0 0 0 0 0 0
Heliimonas 0.016433 0.005374 0.00093 0.00034 0.000172 0.000379
Arthrobacter 0.016709 0.002859 0.004375 0.0000689 6.89E-05 0
Pseudomonas 0 0 0.000103 0.0001 0 0

b BRAE B IR P 1.
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