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FEE UM A 2 S B W A A A B0 T B, LS o R ] A B 4 G ik B R S R SR 1 R T o SRR URRVIR
ZESERERE Y U IEAT ( Phyllostachys bissetii ) FHFFEXT G R 5 BT ' BT 5 B 2% 5% FH SR AT 43 Ak AR B - 38 440 T 26 0 AR 1 5
Wi, e T ke e B & — N3 I 43k ( proximal ramet) Fl— >3 35 43 Bk ( distal ramet) , 33 434 78 3t 431K 43 31 B T 80% 3l
BIIRERE, 75—k BT A HROREE s [RIE, Z BRIADARCIR S O e sl RN AL 3, AR SR 45 SR I RIR (3 e 7 o e BT i 43 ke 2
P32 ity 43 MR 197 , T 49 S S I T A T 43 MR AR B - RV 1 A LA ( DOC) 5 3 R A 9 24 W e ik L7 = (MBC,
MBN) ; HER ZEZE B A AF T IR 73 AR AR PR L ST A N- 2 I Rk - B- 28 HE A5 2 0 11l ( NAGase ) JIRE (Urease ) 115 1 1 25 5 T ARUIR 25
<21 BT A2 T 14 TEE B 40 5 oS A R AR B - 3L B 2H DNA FY 16S rDNA V3 V4 T 28 [X (I 545 SR 36 B | T 4R 4328 85T ( OTUs )
JF 1347,415 Mg, SRR IR ZHAA L TERE Nitrosomonadaceae (uncultured ) , Nitrospira , Nitrospinaceae ( uncultured )
Xanthobacteraceae (uncultured ) , Bradyrhizobium FHXF BN (He BN 11.8% ) , HET OTUs 1Y F W50 43 T (PCA ) WY ARUIRZE
H WA BRI VA R BT S MR AR B - A D A R TR AR A R N, e B B R T BT A AR AR PR A C AR
HETTHRECT WA P ) S DL (SOM) Ji e it B, se A8 5 Xof 5 J5T A 456 e REe A ) 1 9 200 T £ 9 R ALK 174 52 0 1T 7 40
fif R T SRR I RS

SRR O s MR BR A R O s A0 T A TR SR T RETUAR

Effect of clonal integration on soil microbial properties in the rhizosphere of

Phyllostachys bissetii, subjected to heterogeneous light

XUE Ge', LI Yang', CHEN Jingsong®, SONG Huixing" *
1 College of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China
2 College of Life Science, Sichuan Normal University, Chengdu 610101, China

Abstract: Clonal integration plays an important role for clonal plants during adaptation to heterogeneous habitats, by
enhancing the survival of clonal fragments, thus, improving growth performance. An in-situ experiment was conducted using
a clonal fragment of Phyllostachys bissetii with two successive ramets. We focused on microbial properties in the rhizosphere
soil of shaded, distal, or proximal ramet. Shading (80% shading) was applied to distal or proximal ramets, respectively,
whereas counterparts were placed in full sunlight. The rhizome between two successive ramets was either severed or retained
intact. In present study, dissolved organic carbon (DOC) , microbial biomass, and two extracellular enzymes ( N-acetyl-B-

D-glucosaminidase, urease) were investigated in the rhizosphere soil of shaded distal and proximal ramets. The composition
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of the soil microbial community in the rhizosphere of shaded distal and proximal ramets was confirmed. The key results of
this study are as follows: DOC in the rhizosphere soil of shaded distal or proximal ramets was significantly increased by
clonal integration. Furthermore, increased microbial biomass carbon and nitrogen ( MBC, MBN) were observed in the
rhizosphere soil of shaded distal and proximal ramets. Clonal integration significantly enhanced the activities of N-acetyl-B3-
D-glucosaminidase ( NAGase) and urease in the rhizosphere soil of shaded distal and proximal ramets. A total of 556,519
reads and 18,898 OTUs were obtained from the 12 soil samples through Illumina Miseq sequencing. The bacterial OTUs
were assigned into 13 different phyla and 415 genera. Nitrosomonadaceae ( uncultured ), Nitrospira, Nitrospinaceae
(uncultured) , Xanthobacteraceae (uncultured ) , Bradyrhizobium were associated with soil N cycling, with low relative
abundance. The results of principal component analysis revealed that the effect of clonal integration on the composition of the
soil microbial community in the rhizosphere of shaded distal and proximal ramets were not significant, sharing similar
microbial diversity at the OTU level. In summary, C availability and soil microbial biomass were significantly increased by
clonal integration in the rhizosphere soil of shaded distal and proximal ramets and further stimulated the turnover of soil
organic matter mediated by soil microbes in the rhizosphere. We tentatively conclude that the effect of clonal integration on
soil microbial properties in the rhizosphere soil may partly explain the important ecological advantage of clonal plants,

especially the species subjected to heterogeneous light habitats.
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functional redundancy

W T pa R AR [l S RaE i BN A o3 i ik 1) ) 25 ARRZE A8 K-S A 1 e — ik, O HLAR % 43 BRIBIF 77
W) A% i (QC G =4 KAy FRAMAF) , X BEFR N ST #E 4 (clonal integration) ' o XF A =4 BT RSy K
G B A G R R0 257 B DA R B S 9T 45 R W1 | IR Ak W e s ke v B B AT AT ] £
#i (acropetal transport) , RV [a] 28 ¥ 34K ( distal ramet) ; 0] DLJE [a] % 5 ( basipetal transport) , BV [a] 37 3t 73 K
(proximal ramet) > PRI, 7 BEAK A Bl 0T B v B W i 4 AR S A A E R B, Ll o vk ) A AR A 27
il U PR (O HRAE ) A R R T o

BRI AR BRER I v 1 R AR R 43 WA R A A B - 88 5 o i e fee R B R TR, X 26 5 S it 1)
A LT R TR BRI Y YRR R UR S5, RS EAR RAUE W Pl A K Al R
HLURH VR 2 - HERGHE AL 00 8 24 A Ak A o L Py 39 R B IR T R e 9> R HEE )
RS S AL RS, — 3502 5 B B AR, O — 3o i HiE it sl 430 2]+ R b B R
AP PEBURTE R BRI AR R AR SR AR (A ML R A S ) BSR4 A T BE A2 B SR i M R
HRFR LA AR AR

TR AR SRR RS, T RN R CAPLBTRE M A AR R | S 55 ) DL AR E
IR (DR R K BT R B ) RS, 4R R T RIERUE MR S R G IR A ER b i B A
FHY S A MR 45 H S B R B IR ORIRR ) 22 SO R . HEERUE AR 2 BRI R,
Z I A B R A28 ARG 43 B A 5 B A BE I 18 AR D B TSR RUE ) (1%—10% ), T4 K 2
B U E e S E A PUELARE IR S 20 42 90 ARAR LUK, DNA I P B AR P & J ot e 4y F1E
B EAFRNTIZ N, 16S tDNA TPl i 22 (1 58\ 53 87 FH 1 R85 v 40 B8 1R v 5 4 o B 1 ARt
FEHR BATRAE FJATHE BT 70 R (I 3 70 R, 8 3 3 PR ) R AR B 2, X i A AL R E W A i | el
TGP TIN 5 A5 5 B3 2 G X6 S B P DI BT 1 I 7 0 R AR s 4 38 A 0 5l R 1 S i [ B 82 JBOAR s - e
12 DNA 347 16S rDNA 7R AH 5% 23k (8] 96 IR =200 S B MG AT P e A o MR B - 38 1) 4 TR A 7 254
Y52
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1 #MREFE

1.1 SEEebtR

AT ( Phyllostachys bissetii ) LFRZEIEAT WUNRIAT , JEARASEL ( Gramineae ) KT & ( Phyllostachys ) /NEIAY
Bl A8 3—6m , M1 ZY 2em , Bl i H R AREZE (ATHE, rhizome ) 7£ 7K F-28 [R] 46 & | 2 B 0 sl BEAR YD, P2 WYL
Puil SRR B AR R R R R I E /T2 —
1.2 St

SEIGRE A T DU )1 48 TRIR T RS 5 11145 (103°14147E, 30°14/31"N) , HF4K 1217m, £ 16.3°C | 4E & &
1117.3mm, 2015 4F 12 J] | S SBN V-G 1 1 I AT SRR g S Ab BRI S8k, B30k /N (AP ) JE—
B I vE R R B (A S AT SIEAHAE 4 F JAT A R ) |, 23 R it 3 R R B 3B

RS B A TR - T A PR (acropetal treatment) , BV e J Bt i i 3 MR AL T+ 80% i BTIRA
VT A RAL T 1E 5 G R B ) Zb PRZH ( basipetal treatment) | BV 5@ 5 B HH T i 2 MR AL T 809% 38 7 IR 2 | 428 g 43
BRAETFIEH JEE, 70 BRI YRR ZEAL TF-HI BT (rhizome severing) B % 4% (rhizome retained intact) 0B, SZH
PRGN AL BE, LAHEBR b 5 3 X 38 15 70 Bk AR B 2 50 B A 52 0 - D e A7 20 ik A 6 88 O 7P (50em x
50em) HEATIZIE  IREE 50cm , ZJ5 X o BRAR B - B Ji] 610 2 3 O R A PVC Albt , 3 CHR AT PVC At 3=
F T B 1R ANER LI E K o FR OB AR E I AT o AR AR e [RI, S0 PR - b Sk B S BH 1)
LABJ 1k 7 25 Y 0t SC e B s e . SR B 1 R, R SIS AL PR T 10 R, BRI AL T
T 2015 4F 1 H ) 4l sg il

80%5&%
AR ZE S0
Ll i

0%
HORZEE & ARORE i ’

THSMURIER APV CHEE
2016 4F 8 7 12 H SR« BHIR L BUAT Fobie i BE N HEA 7 8 AL 3 A 1 A 43 BRAR R 33 CRAE B

MRS

B REigitE

Fig.1 Schematic diagram of experiment design
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THRARLMZ 4mm LAA A L IEAE AR PR L3 5F T Tk A A 5 3 0 (<2mm) 5 il A7 T 4R KR
A B IR T -80°C IR VKA &
1.3 IEMAER RN E

( chloroform-fumigation extraction method with fumigation at atmospheric pressure, CFAP) "/ 0.5 mol/L K,SO,

VSN HEA T A B 28 A B D) SR AT FEZE AL B A AR Bs 1 AT IR 4, B4R W ek B S5 3 i TOC/ TN 43 A

(TOC-L analyzer, SHIMADZU, Japan) #E47 ¥ 445 AILBK ( dissolved organic carbon, DOC) VL A i i PEA WL A

(dissolved organic nitrogen, DON) ¥ 5 A2 . YA Y AT i AR A
MBC(N)=2.22%E,

A, e I T ) AR AL PR OR AT 2R AL PR R AR MR M e B | AT 22,

N-Z Pk Hk-B-D -2 Jk 4] % B il ( N-acetyl-B-D-glucosaminidase , NAGase ) {ifi £k | Parham and Deng{ o gy
AT AE , NAGase 1 P 235 4 4 SO 135 5% 1h J5BEALAY p-nitrophenol IYTHFCEL; kG ( Urease ) Tif P A &
¥ Kandeler'” (9 57% , AR R IRY)  DREEIE 2235 0 B 50 T £ 78 37°C T 597 2h J5 B2 FHR AR I K
AR
L4 R m Y

K “GENEOUT -4 DNA $2HUKH| &7 (LabGene , JIHR ) , 4 M UL 2 3 1 U Yy S I 41 DNA
I 3 A7 1% %k W WK K . 51 % 338F ( 5-ACTCCTACGGGAGGCAGCAG- 3') F1 806R ( 5'-
GGACTACHVGGGTWTCTAAT-3") ¥ Ik B 4054 16S rRNA SEH 1 V3 V4 i 28X 8] PCR W% 20l
FUWARZ 4L 5% Fast Pfu buffer #59%, 2L 2.5 mM dNTPs ¥, 0.4pL FIEF1H1(5uM) }2 0.4pL FiE5149)
(5uM), 0.4pL Fast Pfu polymerase iff, DL f 10ng #ifk DNA, #M & ddH,0 % 20pL, PCR S b iR il FE 2
55°C, #47 PCR SOV RS PES e 28603 DU T 490 . 1) B3E 1Y Mumina 423k )7 51§75 amplicons 5 il 1
(flow cell) 4% ;2) —> 8bp HIFRZEIF 1 (index sequence) , Ul barcode;3) 45 e 8 ik By L [wI At
SRl L S SRS A3 BT AR M LA S PTREVE , PCR SN AT B8R F /D D AR, JF ORI B A Y 38 A 11 AL
—%,

B PCR IV R 3 K, Rl —FEASE) PCR PR G5 H 2% M B 558 HL Uk A .- Amplicons
K H Axy Prep DNA Gel Extraction Kit ( Axygen Biosciences, Union City, CA, USA) &5 & 74tk $ 4+ H
QuantiFluor™-ST i (4,5 Y 7 1t R 4t ( Promega , USA ) #EAT R 5 2t , 4l Ak S5 (4 38 7 W A7 55 R IR BtV A5 o
PhiX Contral library 5 Amplicons library #17{R &, #8 5 7 llumina Miseq platform ( Majorbio, Shanghai, China)
PEAT B P ( paired-end sequence ,2x300)

1.5 Bl 54015 B i

KRR R J5 2273 HT (one-way ANOVA) 73 AT ARUIR 253 15 5 31 W Ak OGS T8 B 1 e A7 40 AR AR s 98 il 1% 4
DOC FIRA: WA= Wy s e, B8 23 A LA B 81 R AL 3R ) SPSS 22 R4 (SPSS, Chicago IL USA) Fl Origin
Pro 9 #{4 (OriginLab Corp., Massachusetts USA ) 5¢ i,

Miseq JEL LA 7 208 AR JEARZE 751 (index sequence ) 4 Xl J57 )7 51 ( Paired-end read ) #2HUH K | i —2
i read JEUEALFRALSE 1) HIBRG P51 52) iU read FEFRGT &R AE 20 LAF AYBBAE , & 50 bp K/NEIIE S 1
(Sliding window ) ,#7 % [T N2 it &= KT 20 AN 0 TF 4R 8% 25 )5 U 08 3% 3) B2 B /N F 50bp 19 truncated
reads'? | 283 5] | SR IAEAE S M AE R ( mismatch in primer) AN %E B8 3 (ambiguous character) B4 ; 7]
i, #4E PE reads Z [B] ) FE & (overlap ) Je R KGN Y reads F3% il — 457 51 ( contigs ) , # & ¥ 51 ( overlapping
sequence ) [ /NMEEE A 10bp ;s PHEIF I overlap X F VR I B RAE L LL RN 0.2, Tl e ANFF G 751 iR 38 1751
R WG barcode F15 91 X 43 HE A, I JREE ¥ 51 J7 0], barcode FUVFHIFSBCE R O, S KBS ICECH 2, &
iR L B ) Contigs >R QIIME ( version 1.17) 84 #£ 47 J5 22 85 Y] ( quality trimming) | 25 & ( de-
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multiplexing ) F173 252492 (taxonomic assignment) , X TAEALIG 1 contigs $EIIETE Z 751, EZH T A
Prefh L B CAR IR A A W RIT S, $e IR 97% WA IR R 5 2% 51 )5 51 4T [ L ) Of 3R
R AT 52 /E 43 28 B JT (operational taxonomic unit, OTU) , B35 2 Hil id UCHIME #f 1A -5 Bk 1y 51 ik & 17k
( chimeric sequence) , \TA52! OTU LR F 51 ; SR 58 Fr A5 G AL I Y contigs BRES (map ) 2] OTU [ EF 51, %
15 OTU fRFTFFMRBIMETE 979% LA L, IH 2R BIAR R OTU 4151 B2, SRS, AR Silva Releasel19
(https ://www.arb-silva.de/documentation/release- 119) #£47 L XT (uclust , identity 0.9) .

K Mothur (v1.12.1) B4 HIVER BEVE 2R ( rarefaction curve ) LURH & T P2 800 TR 5 DA K& 38V | I 314
SN B A 22 AV ) A R 38 %0 (Shannon index) , J&TREAN OTUs B9 3 A 4353 HT ( principal component analysis,
PCA) i R %5 5 il ( community ecology package) , - Vegan 2.0 package {E PCA &,

2 HIR&ER

2.1 HHEMR

Tot oy b P2 v AROIR 25 34 12 1 3088 19 22 it 43 R LA EU AR IR ZE 170 DB 388 17 0 Ak B v 9 AR PR - 1€ DOC \MBC |
MBN & &, Horft MBC \MBN #8255 i 2 (8] 2) s 7F L ) b BRAT rpr | ARCIR 2537 22 19 3 ity 20 RSEE 1 )5 LA LRAR
SR ZE 0 e A T 388 B J0 A BE 5 AU DOC MBC A1 MBN &, 22 ik 3 2K F (K 2) .

VAR A HLAS: W A R R AR R
DOC MBC MBN

[ ] stk

20 Wik

160

48 Content/(mg/kg)

80 -

%
%
/
%
.
%
%

=g T E § g 5 g 5 g 5 g
ST 5 M 5 N5 U5 U5 M5
= B g 2= 2= 2= =
] =3 8 &3 2 =23
' & ' & T & = = ' &
= ®E EE B = B
Q [ Q Q Q Q
) £ & £ = §=]
= 2} = a =
2 @ 2 @ 2 @

B2 ERSHRIRER TR BRIV (DOC) , MEWEMER(MBC) , MEMEYER(MBN) FE
Fig.2 Contents of DOC, MBC, MBN in the rhizosphere soil of shaded distal, proximal ramets

F2 578 F VRN * * P<0.01, * P<0.05

TCUSTE IO 1) b B2 3 o 5 ) A2 3 v | ARDIR 25 37 2 104 308 167 0 ik AR AR 25 17 e ) 28 7 e LA B i 1Y
NAGase ,Urease 1G4 (&1 3) , Toi[] A BRAL b, MR DR 255 $2 DR 25T 140308 1 8 i 40 R AR B 1311 NAGase {5 14 i
5 R TARLER ZE T DRI A A P S T 30 i 3 R, 1L 3K A . 28 MM 2 S O D80 A T R ) A B v WL 21 5 1T X Urease 17 14
A, ANVE A2 T[] A2b BRI S B ] Zb B, 22 S 443K 31 Wl 2 MoKk F- (81 3)

ARUIRZEFEHIRZS | Rl W A i 7 vy LA K, — 385 58 A O SHE T 53 R AR B - SBERRAIE 9 XLERL 3R 5 22 0 W 4
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B3 BT HRIRBR T EMSMEE ( NAGase, Urease) i&HE

Fig.3 Extracellular enzyme activities in the rhizosphere soil of shaded ramet

ﬁﬂ%% 1R o BARZEERRIRAS (G W) BB 70 HRAR B 3% DOC | G A= Wy A= W M AN TE P 2407 A 1

S 5 T A MRAR B IR W) A W i | Urease T 1 S 25 000 32 21 [R] 4k 7 0 4% 1) (T ) 6 ) ) 19 32
#ﬁﬁﬂﬂ & Urease 1, ARPr 138 DOC F4E W )i NAGase 15 PEY) 32 BIHLIRZE S R R4 = W& 5
] DA e — 8 A8 AR IR B 520

R MRREEEREGEE T (R BT [ (U ) ) X8 B 53 #R AR PR T SR 4E | T IERE SN I MR R T E TS
Table 1 Result of significance test for soil properties and soil enzyme activities in the rhizosphere soil of shaded, distal or proximal ramet. The
effect of rhizome connection status ( connected or severed ), direction of photosynthates transport ( acropetal transport or basipetal transport) and

their interaction were tested in two-way ANOVAs

U AN R
KPR Treatment Soil properties Soil extracellular enzyme activities
DOC MBC MBN NAGase Urease
HERZE RS Rhizome connection status 32.269 " 21.281"" 54.726 " 35.028 " 24.291*"
1167 il e , .
IR ek 1) 1.867 90.613 " 35.748 ** 0.13 40.78 "

Direction of assimilates transport

HRARZEZEHRAS « ML= YL 5 )7 1)
Rhizome connection status * Direction of 11.248" 9.728 " 11.605 " 6.698 " 0.158
assimilates transport

FPETON FAE, BEER KRN + + P<0.01, * P<0.05. DOC . % fi#PEH HLIK , dissolved organic carbon; MBC . i 4= 1) 24E # &k , microbial
biomass carbon ; MBN : fi(2f: #) F: #) 1 % , microbial biomass nitrogen

2.2 Illumina Miseq M ¥4 H7

3 Mumina Miseq M, AT 4 Db EA 3 ASE LI 12 A H3ERE S TP RIS 3] T 556519 55731 Fl
18898 4% 1] #4732 H.7T (operational taxonomic unit, OTU) , FEAY DNA SCZEH L5 38478 | 55004 4~ A5
1751 (reads) ,OTU FCH M 1244 3] 1755 NG (3R 2) . Tkt 2k 2007 & 38 DI 17 90 10 8008 1= 2 5
FRAY , B BVBEAS 77 A P 22 B0 A PP S HR 2N R BEAR T ) OTUs 20 H B0 KR TR ™ ARHF 58 O B
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iR AR 2R H2 0 1 I AT I BT 30 i 3 BRAR B 123 (Sample 2) HE) OTUs £t 5 H AR S Z A 7EBER
25 RATFES 4,8,9,3,11 5864 1,12,5,6,7,10 Z [0 OTUs 5t HAFTES 22 5, (HERIASKRE , Ir e kA
) OTUs 4 H ZZHEA K (B 4,3 2) , RIURFEARRZEE HRAS (BRI, 342 ) 19 F I P B 40 bk (G st o ik | 3
Uit AR ) ARPR 30 OTU B H HEAAAAE B B2 S . Wi o ZHEEFE%0( Shannon index) , & B e 2 A
Xof P e A 28 15 43k (o oA , AT S A iR ) AR Bk - SR BT R T 2 REPE S I D AT TR Bt K

F2 TEEHER Miseq A 45 R AR R RIS 4 H & TG

Table 2 Miseq sequencing results of each soil sample and diversity estimates for each sampling site

MF 455 Sequencing results

L RSN Diversity estimates

ke
iﬁfif;’ff A AR ACE Chao TIFI-F1E TR
Reads OTUs ACE Chao Shannon

1 44509 1592 1841 1844 6.06

2 43129 1244 1370 1412 6.15

3 42913 1672 1909 1944 6.26

4 41368 1755 1950 1973 6.45

5 51281 1545 1763 1770 6.01

6 38478 1530 1770 1752 5.95

7 54801 1493 1748 1776 5.94

8 43212 1702 1895 1905 6.39

9 48047 1704 1939 1949 6.28

10 55004 1427 1627 1651 6.13

11 46386 1659 1857 1873 6.32

12 47391 1575 1793 1853 6.11

i 1—3 . R 19 3 1) b 3R AT ARLDR 253 B2 (¥ B I 0l 3K 5 A5 4—62 ek 1 Fik 1) A FRATARUIR ZE T FF 1S B 30 i 404 s S5 7—9: £ 4F
2K 19 IO 1) Ak 3HR A AR 253 B M) U BT it 43K 5 5 10— 12 - AF 0 19 10 1) A2b 380 4 AR DR 25 31 AT (308 T i 4 ok

FPONLERTEE R BT A HIEREA R OTUs HE T
13 41T (phylum) ,419 4~ (genus ) (HIXFE LT 1%
HIPEHEVA T others M) (K 5, 6,35 2) , HhARJE
W 1] ( Proteobacteria) \2¢%5 & 1] ( Chloroflexi) \FRFT 1 ']
(Acidobacteria ) TEFTAFE S PR L, AR
( Thermotogae ) 21 I AN 7 0[] Zb 3 2H %) 11 e 477 388 17 70 Ak
B - 498 v gl S B, 7 1] A B D) A e B

Xanthobacteraceae ( uncultured ) L & — J&
Azorhizobium , LA A [E ZUBE 7, HAE 0 ) Ab B2 Hp B
KRAFEH 2.05% , (6K 1wy 4 BRAH P KA HEH 2.99%
(K5, 6), 5—MEREIE Bradyrhizobium , fHX} 3=
e =N 3.07% ., Nitrosomonadaceae ( uncultured ) 3 J& B
I TN 2R S B A AL PR B R ( Nitrosomonas )
VIS AE AL MR B J& ( Nitrosospira ) 1358 21 v 8 45 55 & £

Label: 0.97

1800
=
=

O 1200
&)
IS
%

& 600

0 L

0 10000 20000 30000
VEYNED TIPS

Number of reads sampled

4 FTAHAET OTU HEHHRIEMLL (97% ML)
Fig.4 Rarefaction curves of the OTU number at 97 % similarity

for every soil sample

1) 7 RS PR AR 5 AL I B A A e, S A SR B h BB AL AN (AOB) 2 ARHIFST Hp T fi b A v
FAXTEBEM 1.17% %1 3.96% , 1 F& 1) L 3T v AR 3= FE A 5 (2.43%—11.80% ) (&1 5,181 6)

FEBTA B - SE i IR 1 R ARBR BRI T T ( Nitrospirae ) B9 -3 E) MRS 25 1.77%0—7.83% A 45 (]
5,%¢3) o %I ML — RS IR E R ( Nitrospiraceae ) , 1ZFHHIREALIR T J& ( Nitrospira ) VIR AH IR £5 % 16 1
MHEREE , J2 N ZIEH R P EE RN d >, T ALBELL T, Nitrospira FIXTEE M 0.77% 5 2.71% , 15
AbFRZH O HAXT FEEM 1.76% 5] 5.63% 55 (1K 5,18 6) . Nitrospinaceae (uncultured ) 78 3R 2 4 % 88 (AH
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XHEPE 1.41%) (K1 6) . Nitrospira 1 Nitrospinaceae 342 5B () WA TR £ A AL 40 & (NOB) N
1.0
c\\°
3
=S 05
# 5
'3
£
&
0
1 2 4 5 6 7 10 11 12
FEA Y-S Sample number
Bl 4-29 norank B TRA3-20_norank I Subgroup_6_norank
@ Subgroup_22 norank  S085_norank W Planctomycetaceae_uncultured
B OM190_norank B Nitrospinaceae uncultured Bl Ktedonobacterales_unclassified
B KD4-96_norank B JG37-AG-20_norank B JG30a-KF-32_norank
B GR-WP33-30_norank mm GALI1S B BacC-u-018_norank
B G12-WMSP1_norank % DAI111_norank Bl Bacteria_unclassified
Bm DAI101_soil_group norank A8 AR B Bradyrhizobium B (0319-6A21 norank
Bl Xanthomonadales_norank @ TK10_norank B Haliangium
mm Subgroup_2_norank Bl Rhizomicrobium B OPB35_soil_group_norank
e A4S E ] Nitrospira mm  Myxococcales_norank B Bryobacter
Bl JG37-AG-4_norank B JG30-KF-AS9_norank Bl HSB_OF53-F07_norank
B 7% Geobacter B Gaiellales_norank A7 E @ Burkholderia
B8 FCPS473_norank mm  Candidatus_Solibacter AR Bacillus
Bl Acidimicrobiales_norank m #HFRE)E Acidothermus B At Others
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Fig.7 Microbial community composition described by principal component analysis (PCA) based on genus level information
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