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Abstract; The alpine meadow in the Qinghai—Tibet Plateau is the main natural pasture in China, and it is also an important

ecosystem and alpine plant gene bank. The dominant meadow plants which show strong adaptions to the alpine climate are of
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great significance to grassland animal husbandry and maintenance of alpine ecosystem functions. Plant endophytes can
promote plant growth because of their participations in nutrient cycling, hormone production as well as suppression of
pathogens. Diverse and abundant endophytes harbored within leaf and root as symbioses with their hosts are critical to hosts’
survival. Exploring community structure and diversity of prokaryotic communities, especially the endophytes of dominant
plants in alpine meadows could provide new insights into the interactions between plants and their symbionts in the alpine
environments. Bulk soil surrounding plants is a ‘seed pool’ of the microbes for plants, affecting the recruitment of the
endophytes. However, the differentiations of prokaryotic communities among root endosphere, leaf endosphere and bulk soil
in compositions and community structure need to be further explored. Here, we collected three dominant plants in alpine
meadows including Carex moorcroftii, Leontopodium jacotianum and Carex wvulpara, to study prokaryotic community
compositions in leaf endosphere, root endosphere and bulk soil, and how sample types and plant types contributed to the
variations of microbiomes using amplicon sequencing of 16S rRNA genes with Illumina HiSeq platform. The results showed
that: 1) At phylum level, 13 phyla were significantly different among leaf endosphere, root endosphere and bulk soils (P <
0.05), and only 5 phyla, namely Proteobacteria, Firmicutes, Acidobacteria, FBP and Verrucomicrobia, were statistically
different among three studied plants (P < 0.05). 2) For alpha diversity, there were significant differences among different
sample types in all three plants (P < 0.05), while significant differences of alpha diversity among different plants (P <
0.05) were only observed in root endosphere and soil communities, and no significant differences were observed in leaf
endosphere (P > 0.05). 3) Sample type was the most important factor determining the structure of prokaryotic community,
contributing 20. 13% to the variation of prokaryotic community structure. The prokaryotic community structure among
different plants also had significantly differences, and plant types contributed 14.41% to the total variation. The strong
interactions between plant types and sample types were also observed ( 17.40%). The results indicated that leaf
endosphere, root endosphere and bulk soil created unique niches for prokaryotic communities, showing microbial niche
differentiations with sample types and plant species and reflecting certain adaptability of prokaryotic communities to these
niches. Finally, we identified the specific microbes in leaf endosphere and root endosphere which were significantly different
from those in soils. Pseudomonas, as a typical representative, was significantly enriched in both leaf endosphere and root
endosphere. These microbes contained functional genes involved in various metabolic processes and had important potential
functions in promoting nutrient uptake and improving plant ecological adaptability in cold environment. This study revealed
key factors driving the differentiations of prokaryotic communities in dominant alpine meadow plants, and the plant-

endophyte interactions in different plant compartments.

Key Words: alpine meadow plants; plant compartments; plant microbiome; root endophyte; leaf endophyte
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microbiome ) "' o AHYI AU WK SR L RIS, S1E FR S THAECRY . MYNAERS ST
HEPI A2 A A i B A Aot 2 0 2B K R (AN S| 2R TAA) SRR b p AR K R R P 3 R e R
FUBEMARE ) A Y G R G B X SR BT S AR R Y RS2 A A 2R A )
NIRRT KB K A B+ A 2R R A5 ) H SCRE N 1 Bl A BT 2 R B T ARk, B RTIR I
BG—MER,

30 U, AN RIFE PR RSB I RE VR AT AE— B 2255, X Populus , Bt 2 3 Quercus FNFARS Pinus
SRR AR YT 454 31D, 25 SR 3R WA ) 248 I 5 ) R AR A ) AR PN 40 TR RV 25 S I R I
Tk —4 R 16 S TRNA ZE[H Tlumina 15 H AT 18 Rl M P FITHR PR $ A9 BF 7% o 1R B & BUAE 2%
A JR ) B AR S A A R A ) SR B O 5 SR TR FH AR R I T B AR 4 A R B — A KRR R 1 40 R
I% (Arabidopsis thaliana) 5 HT G FF KT ( Cardamine hirsuta ) 1R TR RIS I A W 22 S 2L, xt
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B FAEY) Myrtillocactus geometrizans 1 Opuntia robusta % 16 S rRNA Hlumina {0 ¢ 52 AR X HAR N R
WRA A= ) W 2 I A A9 S RS T o 40 22 TR AR S A P B 1) A R S e AR /N> D B AR [) i = 3 LAl
I B PEVE TR —HF [ AS IR S A HE— 38 22 5, Gottel 55 FIHT 168 rRNA 5EPH 454 1l
JF 715 HE3E T BAFAZ R AR P9 FIAR B 4 R RV PO AR, & 3 B AR RV 4500 L AP e & 25 550 Rl A
WAL S AFAE B IR R, Bai 51 58 18 4 B 5 R B R 0T B R B2 0 B S B, e B R I AR B A
W BRI PRV 25 A B AN (] B A W e s 2 o AR ) o ELA A SR W R Sk, IR AP N AT 1Y
TR AR N AR TR AL, 3 P s ) e S A A R E R . R E il
Wb, IS AN A AR —E 22 5, T TR B A N A8 T B T TRH X = B iy, T - 39 P e i 1) B
B ARG 43 K- 7, Bl n @ FhokoF 0 B 7 3 fndh B ERsgini 5, ol ang i s & B, TR &M T 2
P RE (AR P E RS TR Streptomyces WEWEIN, 5 HHAATE B E 2R L S IR Y 1 b R ARSI %
AR IIAR Z () F SRS A KR, JUHZ ™ T PR EE T 1 i FE ) AR S A T T 850, AR
TR P AR B A A 7 R B B 1 A B S R AR B - S i A W i I 7 A 45 4 b i) 22 5
IR RIEA Rt — PR R

T 0 e S e FE L) R — R N AR S RGN AR B TR P, o R 3R ] S0 R AR i el AEL )
HRAFAE YN R B POl K SRS FE A S RGN RE M iR A B2 L, AT L AR N AETE TS £ 45
SEVENAE TR X B0 N AR B TE TRV SR AR B VS e i W) i, 4 i AR BB AE D 8 7E 988 Z5 A T R B VR i
P T AT RE I A P R A SR WCAE 1 R S BB A AR TV S R I R A . T R R R 1Y e FE A
W5 & T A RS A A BRI R A 25 2R G 1 e 53 b DX o) P s 8 B A AL SR 5 A D AR AR T 6 R 8k
HESEESRERN G e MY A EF HEE L, F G ¥ ( Carex moorcrofiii ) . ‘K G ( Leontopodium
Jacotianum) 5 178 HE ( Carex parvula) 275 ol FE e FEREA) (DL A . FRATTLAX =FhAE ) o X 42, F
FE T AEP N AR PRI EAR PR S 0 AR G WDV O 2 UM AR, B TER AN LU =R R 1) BN
HR N FNARAR s 38 1) A G A WA s 1 25 R RN 22 AR PR 1 22 53t 5 2 ) IR R A P A v 55 A i DR D 28 R (A
R AR A 38) AR R Z (8] A DG AR 53) MM I AR PR A A A A B SR E I DT RE

1 #R57FE

1.1 RSN

ABIFFERAE s A v E B2 e 7 80 e I IS sl A A5 PR B £ B WL AF 5 il (B 91°127 N 30°317) , 1&5E
Bl 57 TR 5 S A R S it B P VR I TE 4450 m DAL, JE T i R FE AT Z X SR A X AR 8 K
N 406.2mm , 4T E 6—9 FIA], MIXHEEE HA 519" 35808 0 5 4 2K B i A2 1.4 42 hm?
B, s SR 2 (5 50% , 2T it S B Al 1Y) b R FH 2R R AR VR LA e N R A
IR MR RIS HRIX 25 RS ) 2 TR AR ) (A 0 ) 5 T, A AT 5 A TS ot 5 30 3 174 8 FE L
fa) L3 T PR LA AR ) 5 9 B HE ( Carex moorerofidi ) | 51 LU HE ( Carex parvula ) Fl—Fh X I AE ) K SR 5
( Leontopodium jacotianum ) IR, TR EEME LSRR TS EEY , K E R T KGR R ,IX = F
) 2 1y S v ) — P LR ) A, oA )z
1.2 REIE

T 2018 4 7 A AE K REMY) . R bRAEYAZ 15 THICTE 5 J1 53 591 59 58 73 A8 ) SO FOIOR | 73 3] 2 7
50 mL JCTR B0 B BURE— AR it B 7 L SBOCRE ) L 721 0—10 em SR A AEAR PR 1386 A 50 mL JCTH &
O BRI R R SR AR 6 DNEHEFEN . SRAR DY S ITE UK R | IE 9] 52 5 % - 20°C VKA £
F AT IR B0 1555
1.3 DNA 25U PCR ¥ 34 K 53 &

3 AR B B A TR B ER 1) 204 H, B Mini-bead beater ( Biospec MiniBeadbeater- 16, USA ) fil
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T s AR A3 51 B K 15 79 PBS 2% ik (PBS : 130 mM NaCl, 7 mM Na,HPO,, 3 mM NaH,PO,, pH 7.4) 5% 6
UK, e VAR T B ), VRS 18 5 TR A O T B R R A B8, 8 ih i AR YR DNA R MO
BIO ) DNA #2HUs{7] & (Power Soil DNA Isolation kit) ) JFEF#EHC, X 2 B DNA H|H] NanoDrop 2000 43606
BEFHEFTIFCRE 185 TR 69 DNA BERTS— B FER) 10 g/l FITIRZE9 165 rRNA JE0 PR FLIZ. A
SEE B Y B 59k . 5S15F (5-GTGYCAGCMGCCGCGGTA-3") , 909R (5'-CCCCGYCAATTCMTTTRAGT-
300 RN FR N 25 wl: f$E 2 XEs Taq Master Mix ( FEAHZ, HE) 12.5 Wl 5145 1 Wl (HEE R 1 uM) |
DNA #ifz 10 ng HB4E/K (ddH,0) 9.5 ul, PCR RN FRTFHh . HASHE (94°C ,4 min) , ZEHE (94 °C,30 s) iRk
(55 °C,30 ), JEAH (72 °C,45 s) 3t 30 DMEI, & Jm 72 CFEEM 10 ming 75 7 8y H) R [0 e 5n) &
AxyPrep DNA Gel Extraction Kit( Axygen Biosciences, Union City, CA, USA)#lifb)5 , F|F NanoDrop 43766
THHAT BRI, A48 A RE S A 7 45 BE R BT it IR &, {1 TruSeq® DNA PCR-Free Sample Preparation Kit &%
A A EIE A Mlumina HiSeq M {HE4T PE250 ¥
1.4 AEY{EEALE

T R HUECHE F Flash- 1.2.8 B2 & 31, RIRIEE AR HE barcode Y ME— P B Fastx Toolkit 4
(hannonlab. cshl.edu/fastx toolkit/ind3ex.html) #EATHF4; . FPHI A it G € ik A R A KBRFIH QUME ™' F-&
AT ARBRAYT A (Q<30) A A Z 300 bp HYJTH o4, itk A4 14K F UCHIME ™ S asd ik, i 10 5 5 55
Bt iRl . R QUIME -5 9 CD-HIT 533K BAT 2 /0 97% AR 9 5 51 I — A 7 JE T
( Operational Taxonomic Units, OTU) ., K RDP classifier ' B %} 97% /K F OTU #ef7 024K 4, 168
rRNA FE A HEXTEE % A Greengenes (V13.8) | ZEBR 432N ERAK LU R 4325089 OTU, A TIHE o ZHEMEL
K B ZREME K A RE S BEALE AR 2] 1000 450751, fe e 3RS 3 3769 4~ OTU
1.5 it

JH Kruskal-Wallis F1 Dunn’s Kruskal-Wallis Multiple Comparisons"? % 5 | ] 7K - 80 A # 25 BE 9 -F BEAE AL )
ARV A MU [RI AR 9 2 18] 19 22 5%, AS (6] &8 457 A1 6] OTUs el () venn 1] 1 42 1R 55 #% T E A& (hup.//
bioinfogenb. csic.es/tools/venny/index.himl) , « ZREME TR B0 TS Shannon 2 REVEFE 20 W AP 1 5] B ( Pielou's
evenness index ) LA X WEL B (M) FH L ( Observed species) i Bl R " vegan £ H 1Y diversity” PREY , “ specnumber”
PRI, “ estimate” PRALSE LITHE . FIAH R HHHY vegan LAY “ vegdist” BRECIT A Bray-Curtis A5 4014, SR )5 )
vegan 1 H1“ metaMDS” pRELHE T BE & 2 4 R /3 H1 (NMDS ), B 4 250 J7 255381 (PERMANOV As) 25 ok
HoL 58 ol A= A e 45 L P AN () 78 (5 AN (R AR 4 26 B[R] 9 22 57 . AL STAMP' (v2.1.3) B AR Kruskal-
Wallis H-test Fll Welch's ZH ka5 ik i 5 A W& 22 RN A OTU, #F—20 KM PICRUSt, 2 T
KEGG s ARSI it o ANAR Py g 2 B 2257 OTU (AN 15> 1% ) BT TE DI fE

2 H#R

21 =P A RER AL A P 4 Al

FH L KGR L R N AR P DL RCAERR PR I AR R WA T ] o 2K Bl 1 R
oA A 1] ( Proteobacteria) (e B 1] ( Actinobacteria) JEBERE |1 ( Firmicutes) fUFTF &1 ] ( Bacteroidetes ) 7F
SRR A PR PN o A A SRR R AR A 70% LA L i R U LIS PR T RO BT LU
FEGETVRIRRAT T I PE T2 S SR B 22 M ik 60% LA b 25 1T 2R A 2 AL FIAS [R)AE 9 v B AR G
PRV ZRMENR 1, GRS 2578 ] (Chloroflexi) R 7H #[] ( Crenarchaeota) | 1%
1] ( Planctomycetes) | 2f HLUIfl & ( Gemmatimonadetes ) | % 2l I8 ( Cyanobacteria ) 78 1 3 Fp AH X =F B &% g, 5 R
PRI AT S35 1 22 57 (P<0.001) 5 T PN & 28 T 1T SR BE BT 1], AR N A - SEAH L BAT R 22 57 (P <
0.001) ; AR RHR ST SEARXS F A T LRI 2 [0] o AR Y LA S H 32 (8] Y venn ANTET 2 AR 55 445
H 27.7% WA OTUs, i N5 384 14% 0934 OTUs, Ui THAE W AR 2 S0 1 20 2 =2 - S Ak W i i 1 5
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M SR T PR A A 7 1) 2 U A A T L S Bl e . o o, LSRR B A BB E W, Lk
3] 42.5%,

1.0 [
g B oty
-§ 0.8 W4 1] Cyanobacteria
s B AP ] Gemmatimonadetes
< BXXA A3 1] Planctomycetes
E 0.6 E= Rl Crenarchaeota
5 432517 Chloroflexi
Q 0.4 (M E&4FEiTT Acidobacteria
# HEHH #I4FET] Bacteroidetes
3% 0.2 JEEERE ] Firmicutes
[ITTT] #4717 Actinobacteria
0 E=3 A #il] Proteobacteria

KA Host identity

B1 =FEWRA AR ERZBENETKE ERBBER
Fig.1 The relative abundances of top ten dominant ( >0.1%) phyla

MR, RAZIE R JREER T AT

[T PERRT T ( Verrucomicrobia) UL & FBP | T1EAH [R5 7 3% A
R A 2 5 (1) . BRI Ty A
TR S g L e B N TR ARSI B T] AU B T AR X
JE B 2 S RN TR RE R ] D T A B
PEZES . AT MY K S8 5 1~ AR ) g L e i
WTEJEREG T PUFF AT T LA S FBP AHEXT F R B AT o 2%
PE2E S INTEJRREDE T ] B W TE 2R, MR
T K G5 55— B A ) 757 80 B 45 DL 3 A
PN Te i E 22 5 = ARy X 0 - BRI ZE BT A T pryes
2 AT 1 25 S, BRI AR ) 0 N A TR A B R R
P BHORE , RZEFZAYT I3 AT TR,
AR P A SR ] AT 9 2 22 5 T BT (5 A
I1) FEAS [FIAE P AR ()30 07 B - 8 2 o] A W 3 vk 22 57
VLR AR ORI RY  JRn] 8 i P R PN D R - S5 0% 2 (8] A2 25 A6 O S 1 IO A P i 22 S ) A2 B D A T A
PS5 A G ) B TR PRI AR R N
2.2 FHYINAE A I RETE 1 o ZREE

AT T = Fhoma Y A 18] FB AL AR SR A% AR D B 7% 1Y Shannon 22 A PR 48 £ ) 1 34 2) B (Pielou’ s
evenness index) U&iﬂ%iu E/‘J%ﬁ”ﬁ( Observed species) ( %‘:Z 2, [E] 3) o *ﬁ ﬁ*ﬁ%x[ﬁj%ﬁ{jﬂfﬁ‘] \*Elj‘] u&i%
o ZAEME B B E V2S5 (P<0.001) , JF H NI RN R340 o ZFEVEB W TR . Ak, AR S (R
o ZFEPE2E S0 T N FIAR AR ] o Z2AEPE 22 S IR . AN R BRE , — Mo Y 7E T3 AR Iy
o ZHEE B R R (P<0.05) BEM Na ZFE0E B BEW 25 S350, F 0 R A I FAR Y
Shannon ZFE  345] JE FIWLEE ) (9 ) P 80 B AR 22 v T s Ll RE ALK GRRE . BRI AR ) 7 8 S ok B
o ZFEVELE + SRR Y B 2 25 S T PR B IR ) T s R RN L S R AR MEAE R IR N A

B2 #EWHARAMETEZ BHFEHEER OTUs
Fig.2 Venn diagrams showing unique and shared OTUs among

different parts of plants
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BETEZE S XS S TR YIS BN S A W R e R A8, 5 i T My A 2E LAY 20 A 4 R e — 3

x1 =MEMHARAR T EEEZMEDRBINESEE/ %

Table 1 Relative abundances of dominant( 0.1%) prokaryotic phyla in leaf endosphere, root endosphere and soil of three plants

1 Phol 13 Soil P9 Leaf endosphere H2H Root endosphere

] Plytum WRAR WA AR AR mISE K RSN mER o
Proteobacteria 2428 15.544 14.514 85.53**  30.24"* 7121 51.08%d 62.56 62.71%*
Actinobacteria 27.57¢ 29.86* 29.81° 5.36" 4.10° 15.49%¢ 22.31% 7.59%¢ 20.40%*
Firmicutes 0.71° 0.60° 0.47° 3.22%c*  63.320 " 1.67%* 1.37¢" 19.02¢ * 1.17¢"
Bacteroidetes 10.16° 9.50° 9.89° 4.20*" 0.45"~ 9.58 " 9.15° 8.49° 14.00°
Acidobacteria 16.91* 6.94% 10.34* 0.38d 0.07¢ 0.24 4.94b¢ 0.32¢ 0.38"d
Chloroflexi 6.71%% 6.82% 7.92¢ 0.27¢ 0.07¢ 0.36¢ 6.43% * 0.63¢* 0.75%d *
Crenarchaeota 1.28% 13.96° 12.90° 0.14° 0.02" 0.06" 0.05" 0.09" 0.05"
Planctomycetes 4.82° 3.94% 5.93° 0.23« 0.07¢ 0.14< 2.06% 0.32b<d 0.23¢4
Gemmatimonadetes 3.07* 7.71° 3.75% 0.03¢ 0.02° 0.17% 0.27% 0.03¢ 0.02¢
Cyanobacteria 0.66* 2.98* 2.17¢ 0.03% 0.04% 0.29* 0.08" 0.03% 0.00¢
Thermi. 0.02 0.18 0.05 0.35 1.52 0.09 1.10 0.47 0.00
FBP 0.24%° 0.57% 1.04° 0.08"* 0.00°* 0.50%* 0.09" 0.00° 0.03¢
Armatimonadetes 0.35° 0.14% 0.20% 0.02" 0.02" 0.09* 0.26% 0.02" 0.05%
Nitrospirae 0.74* 0.14% 0.18° 0.00" 0.00" 0.00" 0.02" 0.00" 0.00"

Kruskal-Wallis #l Dunn’s Kruskal-Wallis 25 5 L 4846 36 = FpAs 9 K R 3007 21 7] 22 5 | 6] — 43 A RI/NG FREFRIC R BUE £ R £ 573 5.3 (P<
0.05) , FHEUE R AN £ E (n=6) 5 * FoRAMIRERALA MY Z 104 22 57 8917

R2 =MEWHARAME TEEZBENEE o SHEER

Table 2 « diversity indices across three compartments of three plants

= aE S| i/ B TR ¥y eE WLEEE (1) ) Fh AL
Sample Type Host identity Shannon diversity Pielou’s evenness Observed species
+- 3 Soil = 5.78+0.21° 0.93+0.02° 483.83+39.52°
e Ll e 5.42£0.15" 0.90+0.02" 408.00+25.35"
P& 5.74+0.12° 0.93+0.01° 482.00+24.62°
M Root endosphere R 4.79+0.43° 0.83+0.05° 332.17+60.41°
e L 3.6d+0.71° 0.70+0.10¢ 173.00+51.22¢
P& 3.97+0.39¢ 0.73+0.06 236.67+23.95¢
N Leaf endosphere T 3.1d+0.95¢ 0.61+0.144 161.83+58.94¢
o L 2.27+0.76° 0.51+0.13¢ 82.00+29.86¢
P& 3.28+1.02% 0.62+0.16 199.50+61.66¢

Kruskal-Wallis #11 Dunn’s Kruskal-Wallis 25 5 L 48K 36 = R AH 9 R [R50 21 7] 22 5 | 6] — 3 R Rl /NG FREFRIC B R 2 57 5.3 (P<
0.05) , R PEIE A FHME AR AER (n=6)

2.3 EWEYIRE R 2 SRR

FEF Bray-Curtis 85 (R 2 22 4 KB 20 M (NMDS) R B /R A i vk el (1 22 5 (K 4) . 78 NMDS
& | B S T LA 3 B RE e TR [R) 5B 57 76 NMDS1 4 25 2301, 6 BIAR 3B 57 A (LB W e 7K 44 1 234k
A HUK, 8 NMDS2 485 | M TR 42 FEAR M2 0 SR AR T AN [ A 46 AT, 2 BH R TRl A 28 B0 A e 9%
ik S A — R, S A R NI PRV A T N R SR S 2 (8] T P R - SRR W A A R
RIS BT T 1A W AE AR AR PN 0 2 B 32 - SR R 5 M T K T AR ) % it AR A R U T 1R A 1
UAEIREE N

BT Bray-Curtis FEE] B 45 27077 22 3BT (PERMANOVA ) A5 50 300 AE W1 Vi 445 F 2H U TE AN [] PR 1 ] 14 22 5
(% 3), S5REM, B ZAL(E N AR 48 REYIRRILL K — A BAE S A YR 2 R R B
PERZMA , SR T RUE YRR 51.94% AR S, FLRE S 2R U GLAE W) RE VR ) 25 S TR B R (RP =
20.13%,P <0.001) , Hy A Y 2B RIRE S 2 )38 BAE FH (R = 17.40% , P<0.05) , AR 99 28 0% 2 1]
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A S TTEREE A 14.41% (P<0.001)
2.4 FYNAERSME OTU FigL OTU °r = = =

AU T U SRR B I . w20 O - -
RIRHS AL P RAR LA e R 1 5 L e RS 4p L - E =
BESRBBUERARE, 2 OTUKE 1 RATH AR E551 TC
RO BIMAT 2 IR A6 5 g e e 7 o) ¢ H
FLAROE S B T R R N A OTU s X R A T 4 U

E B ® & £ ® £ &£ =R
OTUs( enriched OTUs) ., i & F | K28 5 A1 = 1L B + B H &£ B H £ B H
HE [Ir=2A KRG

MR T 16 4> .27 A~ F1 3 ASE 4 OTUs, AEXT =
JEZ 1M 39.41% 15.01% 42.10% , 3% %6 OTUs 3= %3k
HASTE BT TRNRERE B 1], HLAE 3 AR X 3= BEARAIR, K
#Ar A EHE OTUs 78 H AT FE /N 0.01% , 7
T | K2R R v L R 1 A M 8 A X
BEZ 0N 0.72% 0.51% .0.03% , 5 76 M N i &
FEILNR & 25, TN E % OTUs fgsr K3 E
Kb, A0 45 1B B0 M 1 8 ( Pseudomonas ) AN 8 KT &
(Acinetobacter) 3 /INFF 1 J& ( Exiguobacterium ) (A AT &
J& ( Agrobacterium ) | A I PR TR ( Sphingomonas ) &
RN E 5 OTUs TET & B | K Q3B R L 5 rh 43 531)
F16 A4~ 48 AT 11 A4S, X 2 OTUs F 2k [ A8 1 A
TR, X EEZ HIN 17.90% 33.97% 9.62% , %
N 7E 3 AR A 3.729%,0.79% ,0.03% , 2Bl
1y, JB AR N & 4 OTUs figsr 2K 8@ 7K F I, 46 B
M E A AT 5 8 DA S A iR 31 [C 1 & ( Devosia) o N
TN R R A N SR N R TR FRATAA
JE K AT 22 8 R B (R A B 8 AN ShAT B
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Fig.3

Shannon diversity of leaf endosphere, root endosphere

and soil for three plants

o WmiEFE L A EDERERA  + mlERENR
o K E B K SRR Y ° RYEFERH
A HWEHAE o« FHEEMRN < HEE A
10t So0 *
° . a Lo
0.5 I +
o +
o | A - +
% 0 ~-'. x © *
4
05 AAA . x xxoo o
-1.0
-1 0 1 2
NMDS 1
B4 =FEWRA HHR T ERZMEY B EET Bray-

Curtis EEHIEEESHERESH(NMDS)

Fig. 4

based on

Nonmetric multidimensional scaling analysis ( NMDS )

Bray-Curtis distances of prokaryotic communities

associated with three plants

o T B BRI T — AR o ARG 2 B
ey L e e R A XS 2 Sk

=
=]

xR3 ZMEYHR RN AR T EFEZMEWEERE T Bray-Curtis EEER B % T E 5 (PERMANOVA)
Table 3 PERMANOVA analyses of the prokaryotic microbial communities in different parts of three plants based on Bray-Curtis distance( P<

0.05)
A E Factors SS F R? P
2 Sample Type 4.244 9.214 20.13% 0.001
FEYIZERY Host identity 3.039 6.598 14.41% 0.001
FPZEA . HEYIFRAL Sample Type: Host identity 3.669 3.982 17.40% 0.001
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Fig.5 The relative abundance of four dominant genera in different parts of three plants

TEX B E 4 OTU YA —#R4> OTU HIERAE 80% L) FAUFE i ( Bk 18 ANRES , B R K F i %5 F
15) , AT XA OTU E UL OTU (3R 4) , ZERFINEES 6 M0 OTU, BRI AIXT F2 B0 25.62% , Hirpr |

F4 RAMHRNZD OTU RES2E

Table 4 The relative abundances and affiliations of core OTUs defined as those present at least in 80% of samples

o e EE L mgrw D 4 H B B
abundance/% Sample type  Phylum Class Order Family Genus

0TU_324 10.693 A Firmicutes Bacilli Bacillales Bacillaceae

0TU_130 8.367 Py Proteobacteria Gammaproteobacteria Pseudomonadales Moraxellaceae Acinetobacter

0TU_913 2.517 | Proteobacteria Gammaproteobacteria Pseudomonadales Moraxellaceae Acinetobacter

0TU_812 1.700 I Proteobacteria Gammaproteobacteria Enterobacteriales Enterobacteriaceae

0TU_196 1.308 A Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Agrobacterium

0TU_682 1.029 Py Proteobacteria Gammaproteobacteria Pseudomonadales Moraxellaceae Acinetobacter

0TU_106 6.171 iS40 Proteobacteria Gammaproteobacteria Pseudomonadales Pseudomonadaceae Pseudomonas

OTU_112 4.348 R Proteobacteria Gammaproteobacteria Pseudomonadales Pseudomonadaceae Pseudomonas

0TU_2292 3.259 R Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae

0TU_810 0.356 R Actinobacteria Actinobacteria Actinomycetales
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