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THEE T 5 235 A 7 W S 00 TR TR T A e A 2 ) st ) R AR RE AR AR 7 AR T L A R T U A E AR R AR S
4F, (4)Spearman AHICHESIHT & BN, SAICHR A4 G2 5% ) A8 B R AR B 4 9 A0 TR 4 B R T, e R Y
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Abstract; In order to explore the relationship between the growth of Paris polyphylla var. chinensis and the microbial
community structure changes of the rhizosphere soil, the Illumina high-throughput sequencing technique was used to
sequence the 16S rRNA gene of bacteria and 18S sequences of fungal at four different growth years, including three
years, five years, seven years and nine years. The results were as follows: (1) Proteobacteria, Acidobacteria,
Actinobacteria and Chloroflexi were dominant bacteria in the rhizosphere soil of P. polyphylla in different growth
years. The dominant fungi phylas were Ascomycota, Basidiomycota and Mucoromycota. (2) The bacterium species in the
thizosphere of Paris polyphylla in different growth years were more abundant than fungus species, and the degree of
diversification was higher. The bacterial diversity decreased first and increased, and then decreased again with the
increase of growth years showed a pattern of “H1”, and the lowest point was in the 5th year and the highest point was in
the 7th year. The fungal diversity showed a pattern of “A” that first increased and then decreased with the increase of
growth years, and the highest point was in the 7th year. The abundance of bacterial communities also showed a pattern of
“A” that first increased and then decreased with the increase of growth years, and the highest point was also in the 7th
year. The abundance of fungi did not change much as the year growing. (3) The UPGMA cluster analysis showed that
the microbial community structure of the rhizosphere soil evolved significantly. The period that the bacterial community
evolved more drastically was in the 7th year after planting, and the fungal community was in the 5th year. (4) Spearman
correlation analysis found that total nitrogen and available potassium were the main factors affecting the composition of
thizosphere soil bacteria, and total potassium was the main factor affecting the composition of fungi. All the above results
indicate that the composition and structure of the soil microbial community in the rhizosphere of wild P. polyphylla at
different growth and development stages, and the 5th to the 7th year is a critical period for significant changes in the
diversity of the soil microbial community.

Key words: Paris polyphylla var. chinensis, rhizosphere, soil, microbial community, diversity, high throughput sequencing

TE T (Paris polyphylla var. chinensis) "N H &
PHESEZEAETEAREY, RRELGEA 2,
A ERE T T I R T A AL, 2 TR
Mam F2y ey A% AR 2R
2 BUREEPR BB R EF 2 E AT RN E
ZFURL (G B 45,2004 ; i 1625, 1998) , B H
BT RN A, PR TR R Y
ZH R A M E WK 3% P (Butler et al.,
2003) . HRBRILA M B IS > A K AT RO 0 AR R
A=, 1 IR 2R B W ST AR AR 2 A ) 0 & R T
AR, [ B AR B A S A A R A e b SRR
JIFFE o 0 OB bR (AR, 20155 25 0 AF
201642285 ,2016) o 25 J1AEY) 7= AR 0 B AR W)
B 2R AE R AR Y R TR A K R P AR 4
Sy TR A v DT 5 RS AR P AR B 4 g 3 Ak 1k
G P S S O - S U - G B 7 I B
( Nihorimbere et al.,2011) , A[EAE YLLK [7]— 48
YIASTR] ) A A I 3 B0 [l — A B A [m] ik
PRI 22 [0 | 67685 57 T0 2% 118 fi e R0 A WSO S ], G
HRZR 53 W) 2 B 4 o D 8RR B A A o A
KR 22 5, DA AR B - 38 G5 A= ) 435 4 ke A= el A
( Garbeva et al., 2008 ; 5 £ 1755 ,2010) , ZLERE
(2010) X 2 4F A= 1 10 4F A 3% AR Br ol 2B 4 A 1
SRR IS VE ST A SR A5 R R W B % A K AR
FRAY I AR PR B i 2 b T o 2 TR
R TR Bl 1, TR B >, R 22 A

Yy VERE AR T 58 35 3 B, 3 4 & (0 25 FH AE 0 AR B
TRl A DA R T 7 g < 2 R R A T ) IR A T 1
AT TR A 3987 A i 35 B I TR s B 2 A R 1T
i ( 2% 35 05, 20065 a7 V148 45, 2008 5 7+ W 45 45
2009) . HIFRIR A B TE 25 A 2 VR R T T A
HE R 1 B 24 PR ) % AR B A 0 2 2 R I (25
4,2010) . HUL, F 55 A4S ) AR A B 25 AR 9 A=
kBN B = A VR 2 AR T s e X
T2 A AR b R RS R AR A K B IR
WTRRRELESAGMHEEA T HEEDY
B,

EEM KW, 8w R R 25 b 7
8~10 a HF[A], K 0} (8] 1 B — AL Pl AR AR ) 51 & 3% 1
PR, S B4R T RR G R 7 X LS B AR
AR, R B RRUED R EE R XTA
() 4% 15 20 5% R0 AS [] s o 46 T 1T ( DV 45, 20155 9K
s 2016 FMFEE 4, 2020) , M AFE A K EE
AR T M 5 AR PR i A W 22 R AR AR B BF 5 /D
TR W R VR 2R 2 R A b 5 A A AR AR IR
R RAIATHRE, BT I, AR EANF A K
A PR A AR TR AR PR 1 R Tlumina /&5 38 5
W4 AR+ HEAH T 16S rRNA FIEL T 18S ¥ 51
PEATIN R | X6 AS ] A K A FR B A A6 J AR AR B il 2k
YIRETE UL R 45 ¥ B 2 RE PR R AT R 9%, R 15 4 T #%
Az K R B L A b A VR A RN 2 R Y
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GERRAEAE . AR AR AR FRAE TR PR R R ) AR 2089

SRR, Sy N TR s A TR B4R S R 250
e e 14 H B AR AL B A L A A BT 3 O vk A A3
Bl

1 #MHEF*

1.1 TEFERREMLE

EHBAGEL T LI ZEFF AR, R B4
BT ZR, B AT DL MR 25 1 2 R A 8 ok ) I
ARV R AR (930 2255 ,2020) , AR AEFR B
il -+ B A5 1k (81 B, 2000) ,2018 4 9 HAES
V4 75 BAR T AR Ah 3 SR 50 A XOR F B ML 2 SR
BB SR A A SRR e B Rl R KB —
ZPREAFE (1 ANZPURAREFAK 1) AEFHEE 10
BRI R KB EH F0~0.5 em ) - HE/E AR
it TR AT AR bR A A TE B SRS R
ZAUSERFEME B A P AN BE A 5 S B A (]
SR AREES 3 RERE, AR RCR
LI 2 0y — 0B T-80 C F{RAFE, H T 11
DNA # B K J7 22 69 40 T8 16S rRNA I EL 1F 18S
rRNA W75 55— N AR KT, S, 3 2 mm
i, T A B . i TR AR AR E AR K
ARy BN AT | MRl AR YRR A 1) SE PR DL 45 A T
PR 2 AR 4 AR AT B R (R M SR,
2011 ; ERREBEE,2018) , ik 8 3 454 5 44 7
AR 9 AR 4 AR A RAT FRAE T AR AR PR 1 4
FFR e Y 2 RE e S, HERE R R 1 R,
1.2 REETEREMBHEZARR SHEED
1.2.1 £33 # % 4 DNA 8 3 I PCR ¥ 3% F= |
B HEERUEY S DNA A A T A T AR B
B34 BRI AY  3E RE R 2 DNA bRy il 4230 50) £ 42
B $RBUS DNA BES T ok Zrak 2 B s k1
R A R A B HEATIY, A EALR R, B4
PCR (34 . PCR 7= ¥ B TR A AN 4l Ak S SCHE 44
@, XA V3~ V4 KFEFT P 9 51 9ok FH 338F
(5'-ACTCCTACGGGAGGCAGCAG-3") il 806R ( 5'-
GGACTACHVGGGTWTCTAAT-3') . 4" 3 2 %, 95
°C A E 3 min;95 CAEME 30 5353 C ik 30 s;72
CHEAH 45 55 F52E 28 MEIFE I ;72 CZEH 10 min,
XTEE V5~ VT XY 1 1951 9% 1] SSU0BLTF
(5'-TTAGCATGGAATAATRRAATAGGA-3") F1 1196R
(5'-TCTGGACCTGGTGAGTTTCC-3") , ¥ B4 2% .
95 °C WA YE 3 min; 95 C Ak 30 5;53 C il k 30
372 CHEAH 45 55 15282 37 NG JE ;72 C It ff
10 min, ¥ 34 =9 ) H 235 4 %) Mumina F- 5 JF
iy,

R1 AREKFREEERRFLIRER
Table 1
polyphylla var. chinensis in different growth years

Information of rhizosphere soils of Paris

Femdis AERED R b s Y3 K
Sample Growth Collection Latitude and Altitude
code years location longitude (m)
JY1 34 EFEFFW 110°12'23"E 1300
3 years Vanilla Ridge 24°8'54" N

in Jinxiu
County
Jy2 54 SHEFHFEW 110°12'10"E 1250
5 years Vanilla Ridge 24°8'55" N
in Jinxiu
County
Jy3 74 SHEHFFW 110°12'10"E 1200
7 years Vanilla Ridge 24°8'57" N
in Jinxiu
County
Jv4 9 4 EFF/FHI 110°12'12"E 1210
9 years Vanilla Ridge 23°54'60" N
in Jinxiu
County

1.2.2 Al 2 =5 54 XHlpAE 2
0 I B0 AT PF 4 o 4 A5 B BOEUE . R
Uparse X 14 ¥ &5 # 17 OTU ( operational taxonomic
units ) RISHPFPE L3 7. OTU RIEALIR. (1) Xt
AT 9 B A 8 52 7 91 5 T B AR 40 B v ] i
U (2) BBRA ERE T ; (3) # |
97 % ARRIPEXT R 8 &2 ¥ 41 (A& $F 51) # 47 OTU
K ERIG R RBR iR AR, 153 OTU Ry
JE1 5 (4) % B A AR AL T 51 map & OTU R FE)F51,
el 5 AR T AN IETE 97% DL L ¥ 91, A B
OTU 4%, %JH RDP classifier D1 373475 %5 97%
FARIKS-/9 OTU AR SFHHEA T4 25550101

1.2.3 PR LM A D AR >H T IF IS
i, I Mothur 253 B A [6] BEHLAMAE T /) Alpha
ZREVE R WA RV I e B 2 AR LR
Ace .Chao , Simpson Fll Shannon 53§ %, H ¥ Ace
H Chao Fi5 £ 5 W FE A b 1 7% 19 4= & B, Simpson
H1 Shannon 15 8 W1 Y& 19 2+ 1 , Ace , Chao Fl
Shannon 58 K , Simpson 5 E50HE /)y, U BHAE 5 19
YRR Z RS R RS T E AR R A
YA IE B Venn BRI T 4811 2 A5 2 A4
A G A /9 OTU % H , R RIS T E
FIAE R

124 ARFREEMADBREM EZF oM HE
b X AN [] R A W B 7K 1B 2R 4T Beta 2 FE 53
B, B Z AN [RRE b () B 9 2 i P R L 25 5 12
HI Qiime 4k 43 AT I F2 1T 5 Beta 22 B P HE 2 40
B, Fl R W5 647 UPGMA BRI ERDIR
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1.3 RER T B RN E
TP PE BT 2 2 B A Ak o B ) (B
1 H.,2000) . A (PR ERE) A (HE
k) A CKIECEE ) | R PLAKR (R
BROKA MEGE) EASFEMMER (E R L) #
RO (ERTR - AL B L ) R AET (IR R+ R T IR IR
) Ml pH {8,
1.4 AERMEYYFHE T EBAEFHEXES T
FF 5 DNA Wy K+ Ak 2 B 4 B
FIF R BT T HITE Pk il A Y fp 5 A 5 5
Z 0] B AH 5 M ZR X ( Spearman 5 2% A K& &R KX,
Pearson *H?é/%ﬁfff) ,’I%%P‘tﬁgf A SC(H A I 3 3 A
SHERN SN BN R el oYl kB g
WS B B TR RN B R

2 HREH4H

21 AEIEKEREEZRFLIEMEYEHED
SHEMES W
2.1.1 A% S M MR
20 T MECER A v AR R (Ace  Chao ) FI ZAEPE SR
#( Shannon . Simpson) M58 W78 (£ 2) . Hp 40
Ace 1 Chao 5 B4 BE & A5 K AF FRAY1G I 2 26 7t
e T R A B A AR Oy TR] 22 S 3 W X A
PAESE 7 4, RV EREAR PR I Al i F s
Bl PRI 0 3G R e TR S TR B TR 7
AERTAE T AR PR - S A e F e R TR 3
AR AN 4 R AR

Shannon FI Simpson 4§ £ 5 4F- 177 [8] 22 5 W 3%
BEE KA IR A A I B R IR B3, fEARE R
K Z=H 5 4ERT, Shannon 5 £ % 2= £ AIX, T Simpson
BRI 28 A ey, U T IR P A 58 PR ) T S R
SEFPZE (SRR MR n A K B, R, 40
FE I AR BRI, TP RRBE+
SErh H AT AP 2 (SR ) 1 AR KA B 7 2
il P A TR 22 A T D B — A S R T R
F|4 7 4ER, Shannon 48 50T+ 2 £ 51 , 1 Simpson 48
B 2 A I, 3 WY I ARy 1Y A A AR s - 8 v 4
W R R . Ot n] 0 A2 B0 1 A AR PR
A 3 v 20 R R R 2R 1 5 e 48 B I 25K
2.1.2 AE AL SRS hE2WTH, A
Sy IR P B H Ace Ml Chao I8N 2E AT
FORUIPTEAE G AR HE BRI LIERE S
JEBY S AN K, SR, B P& Shannon 1 Simpson 15
B M s AR AR PR £ 3 BB Shannon 8 5Bl
AR RR 3 in 56 T+ IS B, Simpson $5 B0 56 %
JE Tt A A ARE S TE SRS 7 AR B, 455 B

PEG BT A B, 4 H B Y A K X AR B - 8 b LB 2
FEPE B 52 W0 S 35, TR b S B A AR AR FR Y 15 A
BAEWE TR B S EEEEE R RS 74
IR PR T b H R R e R s
22 AEAEKEREETEERR T EREYHEAR
X 53 AR
221 mEABEFEEARSH 4 DAL KGR
HAEHR R b A b A B A 25 1] .56 A
134 H 195 £+ 280 J& 484 F . 1K L& (K
1:A)  FEEFRERNAR, TIEPORE 1250
FAXTFRERAE TR AR, & A KAR IR AR AR AR
bt 3 E Z LB EFITH LR ET]
( Proteobacteria) \FR¥T ] ( Acidobacteria) | HUZE &
[T ( Actinobacteria ) F1 %% 25 B ] ( Chloroflexi) , H
o DS TR T TR R AT TR 1) =38 B o L il e s
M FELE 0% L b, ZIREITFEERE LK
BRI M E Tt m R E R ER 3 £ 2
5 7 AR EE RS MR AN O, TGRS 7 AR Z 5 9 4RI
PR BT BRI T B, FER Y 22.36% , FRAT B
I VA0 P 8 78 AR T S A B, B AR AR AR AR R
B IN SSERARS T ka3 58 3 AR 25 5 4R
93 AE R 7 AE AT R R R R, BRI 4 e
41.35% ~43.64% , Z JG TR 24 9 4RIy Pk 0] 7
1'51.88% , F W AR TR X TR AT T 11 A 52 0 R T 742
W], SR THIUFF AT ( Bacteroidetes ) 3 &
Ay it 5 e o A A A PR ) 3 5 5 T S AR Y
N 3AER B 5 AN F R
AR TR AR S AR K =5 7 AR Y
BE BT IR 164.90% F1 456.21% ; Z )5 ,
P B P R [A] 2 S ZRR 1T T R 0R RS /D i
POFFTE T2 B2 T B B K 38 72.27 %, TR TR
TESR 7 4RI B I, Hom A AR R b 32 8 22 S
ANEE, J40, JEEER ] (Firmicutes ) 7555 5 4B
FHEIL H 18.16% , 1M 75 H A 4Ry vh = B R T
5% ; i AL IR TE B 1] ( Nitrospirae ) 75 7 4F 45 AR Fr
Serh R L HA AR AR R B T W,
HRKE (K 1:B) I, FE i Solibacteraceae-
subgroup-3., norank-o-Subgroup-2, #H {4 FF Bl
( Xanthobacteraceae ) \norank-o-norank-c-Subgroup-6 %5
FRME A, Hrp , Solibacteraceae-subgroup-3 TEA K
S5AER TP R R, O 12.9% 4K 7 AR 10
FoFEE B 15%, ¢ SN 1. 2%, norank-o-norank-c-
Subgroup-6 WAz, 7EA A 5 4 1% 4 458 v 2 B AR {1,
F 1% £K T AR 2 o, A 10.9%,
norank-o-Subgroup-2 , Xanthobacteraceae , norank-o-Aci-

dobacteriales } unclassified-o-Gammaproteo-bacteria-

Incertae-sedies 55 3= & fifi 5 A= K AFBR A3 N 2 6 T
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Table 2 Abundance and diversity indexes of the rhizosphere soil microbial community
41 Bacteria FLHH Fungi
AR AR
Growth
years Ace 155k Chao f8%% Shannon ¥5§ %% Simpson iR Ace 183K Chao f8%% Shannon ¥5§ %% Simpson 2
Ace Chao Shannon Simpson Ace Chao Shannon Simpson
index index index index index index index index
34 (1062.69+ (1088.86+ (5.73+ (0.006 1+ (160.62+ (159.10+ (1.89+ (0.427 1+
3 years 32.53)d 37.67)d 0.10) ¢ 0.000 1)b 11.55)a 8.43)a 0.06)d 0.0059)a
54 (1303.77+ (1353.53+ (5.34x (0.024 2+ (169.01+ (166.58+ (2.51% (0.310 2+
5 years 45.62)c 43.22)¢ 0.13)d 0.000 3)a 11.21)a 6.37)a 0.03)b 0.0009) ¢
74 (1853.30+  (1915.16% (6.49% (0.003 0+ (156.85+ (155.35+ (3.28+ (0.071 1%
7 years 50.38)a 48.25)a 0.12)a 0.000 2) ¢ 12.15)a 8.27)a 0.06)a 0.001 6)d
9 4F (1603.52+ (1607.08+ (5.93+ (0.006 4+ (155.40+ (154.75+ (2.12+ (0.396 3+
9 years 29.66)b 33.56)b 0.09) be 0.000 1)b 7.30)a 4.70)a 0.10)c 0.002 1)b

e SRR R /NG PR 2R B (P<0.05), T,

Note; Different lowercase letters in the same column indicate significant differences ( P<0.05). The same below.

£33 ARAERERESHRIRTENBELMER

Table 3 Physical and chemical properties in the rhizosphere soil of Paris polyphylla var. chinensis in different growth years

He R ARy Eor) e gl A PR BEASA [IER A K R H i
Growth TN TP TK TOC AN NN AP AK I[')I Vall:lP
years (g-kg") (g-kg") (g-ke") (g-kg')  (mg-kg') (mg-kg') (mg-kg') (mg-kg') P ’
34 (2.69+ (0.78+ (3.18+ (77.57+ (32.73+  (15277=  (50.39% (99.98:+ (4.10+
3 years 0.10A) be 0.06C)c 0.08F)d 4.90A)a 1.90)a 11.01)b 2.60A)c 7.34D)b 0.03)d
5 4F (6.30+ (1.62+ (7.75+ (71.59+ (24.71+ (180.67+ (45.66+ (129.95+ (4.52+
5 years 0.13A)a 0.07A)a 0.13E)b 5.53A)a 1.24)b 8.59)a 3.60A)c 6.84C)b 0.02)c
7 4F (2.84+ (1.16x (5.18% (59.75+ (23.54+ (144.27+ (100.53+ (407.92+ (6.02+
7 years 0.07A)b  0.09A)b  0.12E)c 3.58A)b 1.38)b 11.57)b 5.89A)b  22.62A)a 0.04)b
9 4F (2.60+ (1.57+ (13.16+ (25.63+ (22.00+ (63.19+ (158.95+ (125.97+ (6.96+
9 years 0.07A) ¢ 0.09A)a 0.17C)a 2.75C)c 1.20)b 4.11)c¢ 11.61A)a 8.17C)b 0.07)a
W FE S BN R R A B .C D E F 730 3/R HER MK 6 B AR At ez Tk

Note: Letters A, B, C, D, E and F in the same column respectively indicate the classification standards of soil nutrient contents are rich,

above average, medium, scarce, scarcer and the scarcest.

FeJa LI 35 55 7 A8 B =R B2 3O B AOK O,
AN, 3 4 5 AR FT 9 AF A (Y - B v 34 AT A T
norank-o-norank-c-norank-p-WPS-2, g # [ F
( Acidothermaceae ) norank-o-norank-c-AD3 AHFT B FE
( Caulobacteraceae ) B} B FC B #} ( Koribacteraceae ) 45
FHO AR , B FR B K B 20 B L A AELE T 7
AR b BT I (Nitrosomonadaceae )
AFE T 7 AF AW L3P SR 6.7% ., T3 51,
Clostridiaceae-1 HAFTE A K 5 )12 B M Br +
b BN 17.2%,

2.2.2 AABFZARSN 4 DR ARKAEG 148
HREAR B A SRR b R LR 8 17,26 2956
H.76 B} .78 J& .96 ', MITKF E(K 2:A)F,
TP E P E T2 ] ( Ascomycota) (FHT
1] ( Basidiomycota ) 5 & % '] ( Mucoromycota ) 21

B, e TR TR R ] = I b
80% LA I, HA& KRN F ik, FH#
T B A IR KA R B4 E AR 4K 3
AR g b o B L B AR, B S B BT AR
KEH4ENFEREILT 88.11%, HTHI]FEA
5 TR, 5T RE T H 8 LT 1T
WITHFEE TR, A AR 3FERN g
FEffm . BB A A K A0 3G in &2 5 Tt
AR G R RS A K 7 AR R i
FEfe o A A ) AR B DU A R A AR PR Y 3
EIRAERER e, FERKE B (B 2:B), U
= B Bl ( Archaeorhizomycetaceae ) . 4 %% F
( Russulaceae ) , norank-p-Mucoromycota #1 unclassi-
fied-c-Agaricomycetes AL F}, & BHEA [A] 4 K
ERRPFEAR, HAERER TR 7 AN E
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B B 38 rp ARG AN 2 A1, A A £y b - B B
HAERKFEROIEMEZAE ET @S ERES 9
AR F IR, 66.5% , LLEEBRHMUAFTET 3 4E4:
HIAR P £ 3% ) F2 5 4 64. 8%, norank-p-Mucoro-
mycota , unclassified-c-Agaricomycetes , unclassified-c-
Sordariomycetes . unclassified-p-Ascomycota, i 7 F}
( Aspergillaceae ) | unclassified-o-Onygenales , 2k H{ B
At ( Ophiocordycipitaceae ) M & E 7¢ £ ( Herpo-
trichiellaceae ) 55 1Y) = J& $47 il 25 A= 4 4 PR A9 384 i 42
Se T e AR A R B 5 8 e g 24 H B 7 e TR
R TAER SR S350, NIET 2. B AT LA
7 AR E R AR PR s HE AR
23 AEERKEREEXERE T EREDRED
GBS e

24 OTUs 45 RUEI (& 3) , W 3. A Al LA
AR RO [ AR AR BRAR B b 38 L /Y 40 TR
OTU 2y 322 A~ 43 5l 5 45 ZE AR AR BR A iR OTU 4R
133.68% .28.59% .19.60% 1 22.90% , % KAF
FIRAB AR AR B - S0 AT B 40 1 OTU B B A KR AF
YA m 2T S I BRI B A K T
ARPR -3 A OTU 28I £, g 869 1>,
A HADAEY 9 5.9~37.8 1%, A 3:B AR,
HRBR + B B EL B OTU B0h 50 4, 20 51 o5 45 E
KARGY BB OTU B 35.21% ,30.86% 48.54%
F133.11% ; RIFEAEAE R 7 AR AR PR L1 A 1Y
HWH OTU K85 %, 26 4>, ML ], bl A
HE A AR FR A 1S I, - 338 40 7R F EL B8 OTU 28 7Y
AN () R 32 M & A= 72 Ak, 5L 40 T Y 28 A IR L B
TR, ¢ Y A T A8 110 A R X 1 38 4 R R 7 1) B )

RTHERER
24 FEEREREEXREVEDBHEENE
SRS

X HEHE A A AR A B AR B - 8 O B 40 T
VL DA T V5 4 B AL 54T UPGMA R 23 #r
SR 4 R, NS LR R 25 K 4.
ATTLAE 1,4 A [ A AR BR 4 8 R 80 il =
25 B0 3 AR S AR A IO —28, 7 AR AR RN 9 AR
M2 —3, XRM 3 FA S5 AEAR PR 1
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Soil samples of different growth years

Y1.JY2 JY3 A0 JY4 23500 3 4R 5 AR 7 AFAE AN O AR R 3gekE b . R IR,
JY1, JY2, JY3 and JY4 Correspond to soil samples of 3, 5, 7 and 9 years respectively. The same below.

K1 AETTCA) FIRE(B) K- EARBR 3840 B A AH X 2 32
Fig. 1 Relative abundance of bacteria in the rhizosphere at phylum (A) and family (B) level

Kl 5 sl 6 ATLUE Y, AR S5 PR A HE 15 AR 1128 5 4 LR AL ] F 19 Spearman
[F) A W H AT AS TR AR B B A S AR, 2B T TR BE B T R ZE M R )
ME 5 FTLLE AR FARAR b - 3 2 E HE4 ( Gemmatimonadetes ) [t 3 & 43 5l 5 TN TP #1 AK
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Soil samples of different growth years

F X FE B Relative abundance (%)
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I 41.35%} Russulaceae | Norank-c-Agaricomycetes
M Norank-p-Mucoromycota [ Norank-p-Zoopagomycota
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th % A} Aspergillaceae ] HAth Others
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B2 AETT(A) FIRE(B) K AR B U B AR
Fig. 2 Relative abundance of fungi in the rhizosphere at phylum (A) and family (B) level

L IEAR G MR AT 8 1]\ WPS-2 B ] FE it i
[T ( Verrucomicrobia) 735l 5 AK ,AK fil TN £ g &
AN ; 7% %5 1 [ ] ( Planctomycetes ) 5 NN & g 2
TARDC (W5 AP 2R EFIEMG, HA 8 MK
FEZ T IEIACH AN 8, & BT

15 540, AK X H 3 28 TN X Hid 2 28 TP |
AP F1 NN X Hidr 1 285 A 7 I 35 %) 1 Tf 5% £ 1T
i, A, TOC A AN B 5 15 240 AH e vk
I8 2K B 5 A0 B A S PR LT AR ], 20
GEWEIT WUARIT FERIT. R
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®IY1
@JY2
@JY3
®IY4

Y2 JY3

A, 4EE; B HE, T,

A. Bacteria; B. Fungi. The same below.

Y2 JY3

B3 S [ A R AR R A E R AR B S 200 1 0 1 5 BRI

Fig. 3 Venn diagram of bacteria and fungi in the rhizosphere soil of P. polyphylla var. chinensis in different growth years

JY3 JYl1
SV
=JY2
JY3
Jy4 Y4 IY3
A’iJYZ IY4
JY1 JY2
0.4 0.2 0 0.4 0.2 0
FEAPEE]  Sample distance FEAPER Sample distance

Kl 4 MRPR Y UPGMA SRAEITHT
Fig. 4 UPGMA cluster analysis of microorganisms

in rhizosphere soil
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R UM, S M EA MR AT
YT = BE 1 LA, e B A i A AR R 1 3 2 TR
78 2H R B IR AL R 7 AK FITN
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(430 5 TK TN A AK 5 58 35 1F A 56 5 i 48
W Il5 TK 2 8 F M X & & [
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48, TOC Je AN 5 8 JE H B YA ML — 2, B
H5YRET HFETAEORACE, TP 5 8

A% Bacteria

1.0
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FH ] Planctomycetes 0
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N FCPU426
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#4444 1) Patescibacteria

-0.5
-1.0

NNTOC AN TP TK AP pH TN AK
HHEHEF Environmental factor

AHOC R B R BUEEFEIAE -1 F0 1 Z 80, R (A6 A5 1 ][] o
IR IR, R>0 2R IEAH G, R<0 R HuUMH 56 18
R P<0.05, TR,

Correlation coefficient R is between —1 and 1. R value is shown in
different colors in the example on the right. R>0 is positive and
R<0 is negative correlation; *** means P < 0.05. The same

below.

FS TR T 340 B AN IR Pl R A b
[HF 1% Spearman F 514 34 &
Fig. 5 Spearman correlation heat map of different soil
bacterium species and environmental
factors at the phylum level

FER A S R A B E KT S PR,
P TR 1T E0 A BRI A M . 85 6 LT 4L LA B
12 B B H B e B, X A TR AR PR+
R PS4 EEAE AN A TR
TK, HVK 2 pH . TOC AN TP TN F AK,
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Fig. 6 Spearman correlation heat map of different soil fungus
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species and environmental factors at the phylum level
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A, 2017)  FRMEEE SR (2020) ST R ML AR
RPN EENREE R, K
SEMRFFIR T VR R T, BRAK R 55 (2018) 7EAF ST
BRBURR AR X A B = HE B AE W) 22 B 1 5 T I % B
SHPEURI R AT 3925 LA AS T B8 T ) AR AT 58 1 M A
PANG, A TR TR RES A
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2011) , fEAL PUHES W7 DA SEAEY) L a5
KB, AR BR A DA i R T B e AL IR AE
Y B E R AR U RN S B EY T
i T B A5 5 I (4F 305, 20065 4% 55 4
2010; Pttt 45 2011 BIEIR4F,2011) . R, 1E
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