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Spatial differences in microbial communities around the root system of Stellera
chamaejasme plants of different ages
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Abstract: Stellera chamaejasme is a keystone species with dual ecological characteristics in the Qinghai— Tibet
Plateau grassland ecosystem. The aim of this study was to investigate the effects of the age of S. chamaejasme on the

diversity and community structure of microorganisms in its rhizosphere and surrounding soil. Field sampling was
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conducted in alpine meadows in Hainan Tibetan Autonomous Prefecture, Qinghai Province, in August 2024. Three
age classes (III, IV, and V) of S. chamacjasme were selected, with soil samples collected at horizontal distances of
0 em (rhizosphere) , 30 cm (near-root zone) , and 50 cm (far-root zone) , and at vertical depths of 10 and 20 cm.
Each treatment included three biological replicates, totaling 54 samples. Metagenomic sequencing targeting 16S
rRNA and ITS regions was conducted to analyze bacterial and fungal communities, respectively. The results show
that the bacterial and fungal species richness and potential diversity in rhizosphere and surrounding soils significantly
increased as the age of S. chamacejasme increased (P<C0.05). Both sampling location and plant age class
significantly influenced soil microbial community structures (P<C0.001) , with bacterial communities exhibiting
particularly pronounced responses to spatial variations. Within the horizontal plane at 10 cm depth, bacterial diversity
in the soil of age class I S. chamaejasme was significantly higher in the rhizosphere than in the near-root and far-root
zones (P<C0.05), while fungal diversity was unaffected by sampling distance. On the vertical plane, bacterial
a -diversity indices in the rhizosphere were significantly lower at 20 cm depth than at 10 cm depth (P<C0.01) ,
whereas in near-root and far-root zones, neither bacterial diversity nor fungal diversity showed marked differences
between depths. The dominant phyla remained stable across spatial gradients, with Proteobacteria, Chloroflexi, and
Acidobacteria as the predominant bacterial phyla, and Ascomycota and Basidiomycota as the dominant fungal phyla,
although the relative abundance of dominant genera varied considerably among sampling positions. Consequently,
the effects of S. chamaejasme on soil bacterial abundance and diversity varied according to the age class of the plant,
soil depth, and horizontal distance, whereas fungal diversity remained largely unaffected by these factors. In the
rhizosphere zone, soil depth significantly influenced bacterial diversity, indicating that S. chamaejasme and soil
environmental factors jointly regulate microbial community structure. By integrating data on the microbial diversity in
the rhizosphere and surrounding soil, this study pioneers the construction of a three-dimensional spatial model of S.
chamaejasme-soil microorganism interactions. This provides a novel theoretical framework for elucidating co-
evolutionary mechanisms between poisonous plants and soil microorganisms.
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Fig. 1 Three-dimensional spatial modeling of S. chamaejasme—-soil microbial interactions
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Table 1 Sequencing data and OTU statistical data obtained under different treatments

IrEH FEAR 4 R 2T /L SR b BEAR 0 P T MOTU%H
Group Sample name Bacteria/fungi Total number of Total sequencing base Total number
reads number (bp) of OTUs

1 A-1.A,-1.A-1;B,-1.B,-1.B,-1;C-1.C,-1.C,-1 i 7 Bacteria 576143 241452646 29518
H T Fungi 601165 142146558 5062

2 A2 A2 A-2;B-2.B,-2.B,-2;C-2.C,-2.C,-2 4fl 7 Bacteria 299433 122552686 14365
H.TH Fungi 579338 137116973 4347

3 A-3.A,-3.A,-3;B,-3.B,-3.B,-3;C-3.C,-3.C-3 41 7 Bacteria 421359 173300560 18997
H T Fungi 549393 134968751 5035

4 A4 A4 A-45B-4.B,-4 .B,-45C-4.C-4 . C4 41 7 Bacteria 519368 217130860 20329
P Fungi 544665 129402703 4429

5 A-5.A,-5.A,-5;B,-5.B,-5.B,-5;C-5.C,-5.C,-5 41 7 Bacteria 702469 295474670 29003
H T Fungi 564010 134045411 4896

6 A-6.A,-6 .A,-6;B,-6.B,-6 .B,-6;C,-6 .C,-6 .C,-6 41 7 Bacteria 673482 283722657 25629
HLTH Fungi 556919 136174811 4488

7 AT AT AFT A3 VA3 A3 A-5 A,-5.A-5 4T Bacteria 525212 218913044 24271
H.TH Fungi 570403 133260335 4704

8 B-1.B,-1.B.-1;B,-3.B,-3.B,-3;B,-5.B,-5.B,-5 41 7 Bacteria 551501 230470277 24576
H T Fungi 623551 146098308 5683

9 C-1.C,-1.C4-1;C1-3.C,-3.C4-3;C1-5.C,-5.C4-5 4l 1A Bacteria 623258 260844555 29098
H T Fungi 520614 131802077 5167

10 A2 A2 Ag25 A4 A4 A4 A6 A6 A6 4T Bacteria 444110 185317968 16859
H T Fungi 582645 138979134 4295

11 B-2.B,-2.B.,-2;B,-4 .B,-4 \B,-4;B,-6 .B,-6 .B,-6 i 7 Bacteria 508515 213012898 23110
H I Fungi 562485 133882165 4850

12 C-2.C-2.C4-2;C-4.C4 . Cy-45C-6 .C,-6 .Cy-6 4l 1% Bacteria 539658 225075337 22152
L T# Fungi 535792 129833188 4395

13 AT AT ASTA 2 A2 A2 4l 7§ Bacteria 273856 113761515 11715
H.IH Fungi 402235 95350682 2463

14 B-1.B,-1.B,-1;B,-2.B,-2 .B,-2 4l Bacteria 279763 116314450 12657
F.IH Fungi 396167 92769601 3379

15 C-1.C,-1.C4-15C-2.C,-2 .Cy-2 4l Bacteria 321957 133929367 14301
FLIH Fungi 382101 91143248 3280

16 AR3 A3 A;35A 4 A4 A4 4l Bacteria 270451 111525900 10691
F.IH Fungi 377282 88991395 3165

17 B,-3.B,-3.B,-3;B,-4 .B,-4 .B,-4 4l Bacteria 287818 119611639 11718
. Fungi 368067 86562959 3388

18 C,.3.C,-3.C4-3;C-4.C4 .C4 4l 7§ Bacteria 382458 159293881 13093
FLTA Fungi 348709 88817100 2675

425015 178943597 15634
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19 A5.AS5.AR5;A-6.A,-6 A6

FLTA Fungi 373531 87897392 2713




132 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 3

23 Continued Table

Pl A T/ L SRR BEAR 0 P T M OTU%H
Group Sample name Bacteria/fungi Total number of Total sequencing base Total number
reads number (bp) of OTUs
20 B,-5.B,-5.B,-5;B,-6 .B,-6 .B,-6 Yl Bacteria 492435 207557086 17906
H.PH Fungi 421802 100647913 3587
21 C-5.C,-5.C4-5;C,-6 .C,-6 .C,-6 4l Bacteria 458501 192696644 18087
H.PH Fungi 325596 81674917 3062

A T Age class [T ; B: IV iy 9% Age class IV; C: V8 9% Age class V5 AVA,VA, B R R3AEE ,B.CH A. Ay, A,, A, represent three
replicates, with the same pattern applying to B and C. A-1: #RFx X, ¥ & 10 cm Rhizosphere at 10 cm depth; A-2: # PR X, % 20 cm Rhizosphere at 20
cm depth; A-3: MR X, % 10 cm Near-root zone at 10 em depth; A-4: AR X, R 20 cm Near-root zone at 20 cm depth; A-5: #EAR X, %€ 10 cm
Far-root zone at 10 cm depth; A-6: FEHR X, % 20 cm Far-root zone at 20 cm depth. B.C[il A, B and C are the same classification applying to A. A ;-
1~ A ;-6 43 5 7 T IS 9% 3 A4~ 5 42 78 R [ MR 3 T VR 3 A R AR K000, By A1 C o 4 5 BLHETR] A pyo Ayos-1 to A,,-6 represent the sample data of three

replicates at different root zones and depths for age class [l , with B,,; and C,,, following the same numbering convention as A,,;. F [ The same below.

Usearch #F F1 gold 24 /& , K H denovo Fl reference 45 & 1) 77 X Br i A 14 o FI H Usearch (vsesion 10http://
drive5. com/uparse/ ) # 4 E 47 $#4E 43 25 8T (operational taxonomic unit, OTU) 3/ Hr . R FH L 30 51 4 B 5%
1. K/ (linear discriminant analysis effect size, LefSe) T 4 5l 45 41 0] 22 53 B35 W0 AR W bR A 28, LLZR 4 3 o0
(linear discriminant analysis, LDA )35 > 2. 04 A i 16 45 1
1.4 FEDH

i J1 SPSS 23. 0% $3e 47 J7 22 4041 2 T WA M 7 (Tukey HSD K3 36 ) o MR 308 11 94 4 W08 L 43 903155
Shannon-Wiener Z £ 4 48 $( . Simpson £ #£ 1 48 $0 . ACE $5 50 F1 Chaol ZFEMEFE R, i RiE T T H 74 KM
F 14343 M7 (principal component analysis, PCA) .

2 GERESH

2.1 RRABBHMERFRTFREABREYEELEMEF oM

2.1.1 0 B geit A 5E LAAS [7] 1% G 1) Jig 75 A 5 A B A S PRl - 398 S i i e e 2% 5 DXL 21 0 )
53 B S GA: W e v R A B 25 S o 4 SRR AR A T A BT 51 BB Dy 456036. 29 2%, B A RUT 8 T A N
485070 45 o LTI HI G RIS AT A AL T V1945 5] 19224, 23 411 OTU LA K 5436. 24 1~ OTU(F 1) o
2.1.2 A [A] 8 9 A AR T AR PR S BRLIECAE W0 BE VR o 20 M S N B XA, NE 2aH OTU £ H |
ACEF8 % .Chaol #8803 M B AR K , Bl 45 BORE I 15 5 T B2 119 028, AS ) 0 20 i 75 AR 25 ML B 0 98 B A ) A v 22
PRI WER 2S5 . X TARPMAEY (ABCL-1, K 2a), VIR OTU A H Y5 Chaol #5435 5 T 1 #4 4¢.
TEIL AR X R 20 em B9 AL B (ABC -4, Bl 22) , 1TV IV OV 8 Z2E Y OTU %t H \ACE LA f Chaol #5 %434 22 5= 12
# , 1M Shannon— Wiener 48 B A Al W 2 8] 0 i35 22 =% . H W B OTU % H (ACE #5841 . Chaol 4 %4 1 Shannon—
Wiener 880 4 M HEAR A R B (B 2b) , VIR S V IR HAR PR Y) (ABC -1, B 2b) LA K AE 8 AR DX BB 10 em 52
LN (ABC -5, ¥l 2b) 1Y EL T o ZE 1R S 3 i T 8 9 . DL LS5 SR AT, Bl 5 % 9 3 v, AR PR S ) [l B0 855 v i) 4
P L TR ) R B AR R R R R AR T

2.1.3 R[] 0 2 B A AR 2 AR PR A ] FEL A ) T TR 2H o0 A A 1) U 5 3 7 AR o A B B i L A0 T 5 L T 2 B
WP 3 FE A7 o A () 0% 20 3 A AR 27 AR B A ) Bl 240 T o R (), R X8 = B2 HE 44 T 5 A9 DI 34 T J 340 A g I o M T
J& (Sphingomonas) . Acidobacteria_norank ,RB41, Anaerolineaceae _uncultured . Gemmatimonadaceae _uncultured, £
W4 9 B A AR B AR B S S L A A0 A A4t TR TR i R SIS AL AR T 2 ORI (I 3) o T AE BT TR v, AR X TR HE
£ B0 5 M B E 8B ¥k Ascomycota_unclassified . # 1 % J& (Mortierella) . Fungi_unclassified , ¥& 4> % J&
(Hygrocybe) i iR & J& (Archaeorhizomyces) o Fifi %6 8% 9 0 52 &5, 10 em T 09 AR Br o A= 9 48 v 3 32 22 5% A )
W, 5 W M W8 (Ramariopsis) 1 & 18 16 J& (Chaetospermum) 75 1 % 9% % & W 28 o K &
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Fig. 2 Differences in the a diversity of bacterial and fungal microbial communities of S. chamaejasme at different age classes

*: P<<0.05; **; P<<0.01; ***; P<{0.001; ****; P<<0.0001. 7ERARAEAL N 2R FLE R J7 22 43 7 (One-way ANOVA) H R [ % 2% 1) 33 A= 4
ZHMER 25, 2 H ECR I Tukey HSD K38 . B4 7 IR — D52 B9 RAEOL R (AR R K P M iR R A L), F IR a: A0
Bacteria; b: EL7# Fungi. One-way ANOVA was performed within each sampling site to compare microbial diversity among different age classes, with
Tukey HSD test used for multiple comparisons. Each subplot represents a specific sampling site (combination of different horizontal distances and vertical

depths). The same below.
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Agaricomycetes_unclassified 7£ V # 2 Jii 7 AR 15 oA X 32 BE 8w (18] da) o BE B SR AE R BE A IR L AS 7] % 2 ) L 7
WE LKA, 20 cm W E T, # br EH 3 B & Pleosporales_fam _Incertae_sedis_unclassified #1481 3 # & J&
(Ramariopsis) 75 | # 2 Fi & IR 25 TP A XT3 B 805 , Agaricomycetes_unclassified 76 IV #% 2% i & IR 55 P 2 B &=, 1M
W MR (Archaeorhizomyces) MU EE J& (Phialophora) 1V #% 2% Gin f JR 25 oA X 32 BE 8 (I 4b) o AR X R B2
10 cm B9 #ii2 F , Pyronemataceae _unidentified A1 Agaricaceae unclassified 76 V % 2% 3 & IR 75 0 AH x5 = B 4 i ([
de) o FTMRIX R IE 20 em B 500 T, % B B (Gibberella) 78 11 i 2% Hi 7 1R 3 vh A X =F B 40 w5, 18 < 141 )
(Hygrocybe) 7. V #% 9% % 75 AR 8 th AH X F FE 8w (B 4d) o AR X IR 10 em B9 56 &, Pleosporales_fam _
Incertae _sedis_unclassified 7€ [Il #% 2% B 77 R 55 thA X 3 BE 8080 1B A T IR (Hygrocybe) TR R J& ( Cuphophyllus)
FE VI8 En R 7 PO S AR R (B de) o AR X R 20 cm [ 557 T, Fungi_unclassified 78 IV # 2% 3 7 1R 5
rhOREDOE S BE B 1R A TR B (Hlygrocybe) T8V % 9% i 5 R 55 vh A6 = B2 0 (&1 46) .

SRR, £ R AL AT B 75 AR 75 AR PR A S TR 240 TR RN L TR S A R S TE T B 2% S R A TR 11N AR R R
I"J (Proteobacteria) . £% 25 I '] (Chloroflexi) B2 #T B ] (Acidobacteria) . 2f ¥ J8 1§ '] (Gemmatimonadetes ) 45 ; f 3
128N F 2R ] (Ascomycota) #H F 5 '] (Basidiomycota) . # 4 1 '] (Zygomycota) \Fungi_unclassified . {f;
FTRIFRJE AR AT B AR 22 5 0 10 R 20 em PR BEXT LE , 3 7 AR B AR s A X =5 B e e 040 200 TR TR R Eh IR 2
W J& (Sphingomonas) 7 & Gemmatimonadaceae _uncultured , 43 J& A [ 1 1 (] 5a,b) , H B B @ AT £ E 2 F A K
(B 6) ;76T AR X, 10 A1 20 om ¥ XF He , A0 X6 =3 B B s 0 40 T o s e o 20 B0 0 181 g (Sphingomonas ) %8 S RB4T,
O3 JE AN TR B 1T, TR TR AR X = B 22 SR R (I 6) s AR AR X, 10 1 20 em U BE X Lb , A X 35 B S5 v 79 41 B RN B
WE A A 6) o A FESRFEREE TR |, X5 A [] SR A 7K - BE 85 09 B 7 AR B2 AR i A o] Bl 00 95 0 T8 X B & 882 10 em
FAE TR T AR DA AR DR X = B A B9 4 TR BB 1 O B 2 B PR TR R (Sphingomonas) | T IE AR X
Anaerolineaceae_uncultured, 73 J& AR T 7] 5 20 em RAEREE T M PR DX AR DX 0 AR DXAR X = B8 d5 sy 79 200 141 1A T
435 8 Gemmatimonadaceae uncultured \RB41 il Anaerolineaceae _uncultured, =& 43 J@ AR 5 1] o AH 6] R AEIRE
T A [ SR A AT B85 0% B 7 R 75 AR B R0 ] R 00 3 0 TR T i A B I 25
2.1.4 N[ 9 i A AR T AR B S FERCZE W) LefSe ar Mt W& 7 B7R , LDA™ 2 264 8 A [R] i 8 s 7 R 765 AR
e % J) P62 B A0 L R A B A AE AR 22 5 o AEAR B X, TR 10 em SRAERL AT, 4 B8 A 1 % G IV % 9% () 47 4 25 =7
(Bl 7a) , HIEALE IV GO VI8 9 R - 7E 22 5 (B 7Tg) s TEARBR IX, YR B2 20 em R AR 83T (Group2) , 344 9% [A] 4 7
YA A 22 5 (B 7h)  H e LS 90N Vi 9 18l 77 7 22 5 (181 7h) s ZE T AR IX, TR 10 A1 20 em , AR X, R 20
em A AI L ETE 3N R MBI AEfE 2 7 B AR X, 10 em 40 E 78 MM IV IS R BIAAFfE L 7, HF
TE 3 MR R B AFAE 22 57 o 4% W8 90 T 7 AR 1 6 A (W) SR AR AL A0 TT 19) 22 S A4 1 P EC 1 1 s 5 4 A ], 100 BH SR AR AV i
R B 75 1 B U GONT 4 TR R L A () 1 2 S 24 ok T ) e S e
2.2 REVRHEREA KT IE B T 800 F I AR TR B R B 3y B S M 0 £ 5 0 AT
2.2.1 R[E:RAEAKVBE B R 4 08 900 77 R B AR B L 8] L3 2 WU 98 o 22 FEPE B 20 L0 B XF T A0 T, A
K8 OTU % H ACE 5% .Chaol 8 81 3 M8 hr R & , RAEUREE - 10 em, IV % 9 3 7 AR T2 AR By X AR X e AR
DX 41 B 22 FF 1 22 5 B 2 R B X GZE AR DX ) 20 B 22 A 1 R T AR KR A i (1 8) o S5 A, BIRAE VR B R 10
e, [ 29 B 75 R 35 AR B X AR X G AR X 1] Chaol 48 £ 2% 5 W 25, S5 AR X AL AR IX Y Chaol 48 0 i 3 = T M P
X(E8) . XFF Vi Fr iR e, RAFIE 25 X 40 8 2 M 0 B 3 52 o SRAEUR B 20 em B, SRAF B 125 X6 4% % 9%
Fin A AR 1 R A0 T 2 AR L TC B S . T A TR LR SRR R R A R O B A R R R B B R 2 AR T B
A

AN TR] SR A 7K ST B 2 4 U 20 T 7 AR 5 AR s B ) 1 4 T 5 L T L B 5T 9 R IET 10 TR o AN [ 8 0% i A AR B AR B
QX T [ 4 T TR (] A S 2 HE 44 TS YO B 4 Sk B 2 B 5 B (Sphingomonas) | Acidobacteria_norank |
RB41 ., Anaerolineaceae _uncultured ,Gemmatimonadaceae _uncultured , £ 5% B¢ i1 15 F A~ [6) % 2% Fi B AR 2% 7] 20 1 1 &
ZRANKCE ), 17E B HEE T, M #2675 /0835 8 88 Ascomycota_unclassified | #% i) 7 J&
(Mortierella) \Fungi_unclassified , J& < & J& (Hygrocybe) .1 # 1 J& (Archaeorhizomyces) (K 10) . 7£ 10 cm R J&F
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I = AcidobacterlaceaSubgroup_g_uncultured
I b: AcidobacterlaceaSubgroup_1_

a: Cryptosporangium

A llI}% Age classes Ill
= B: IVt Age classes IV A 1162 Age classes Il

B IVl Age classes IV
mm C: VIti% Age classes V

I d: P2_11E_g_norank
I e: P2 11E_{_norank

g P_1E
h: TK34_g_norank
K34

I : Nirosomonadaceae_g_uncultured
I n: Nitrosomonadaceae
e

SolibacteraceaSubgroup_g_unciassiied
Kineosporia

Kineosporiaceae

1B ¢ Kineosporales

B © NS9_marine_oroup_g_norank
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Fig.7 LefSe analysis of bacterial and fungal genera in the rhizosphere and surrounding soil of S. chamaejasme at different age classes
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Continued Fig. 7 LefSe analysis of bacterial and fungal genera in the rhizosphere and surrounding soil of S. chamaejasme at
different age classes
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Near-root zone at 10 cm depth; (d), (j): IR X, 20 cm ¥R Near-root zone at 20 cm depth; (e), (k) : ZLAR X, 10 em IR Far-root zone at 10 cm depth;
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2.2.3 A[FEKFEEET LefSe 434 LDAZ2 %M AR KRR N LA i M B W A e 22 0 R 13
AL i, 0 AR DCITIE AR DX A 20 T 7 45 TR B2 R 25 I 90T S0 HE 22 57 5 AR B X HLAE 3 0 TR JE PR 0 S AP E 22 57 TR
J&  EARSS 10 e R BE R A9 IV % 9% 1 58 (18] 13b) F1 20 e YR BE N Y V i 9 1338 (18 131) o X T R, A B 44 K
PR EANIRE AR T AEEZES BB T 10 cm E T, JAT IR X A X A7 7E 22 5 00 1 JE (81 131)

2 435 e R WA T] SR AL 7K V-5 B A7 A8 W 108 22 S 0% 40 1 R L T R, L B0 AR DRI AR DX [] 22 S B I

2.2.4  OR[A]:SRAEUREE TN & 08 90 B 7 R 25 MR B X ) R st 2 W 0 o 22 Ak S 21 143 A K14 wn T HARE
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PERZE IR T 10 em BR 2 (B 14a) o 1532 16~ 18 i B AR X, 2% 0% 5 By 5 IR 1 AR B 1= 138 10 70 20 em TR B9 4 T/ 22
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= (A 16a) s 7E T AR X, 1 #8 B J@ Al Fungi_unclassified 76 10 em % B T 5 L4 , 11 Geoglossales_unidentified Fll
Xylariaceae unclassified 7£ 20 cm ¥R B T 5 He 8w (K] 16d) s 7E € MR X, Pleosporales _fam _Incertae _sedis_unclassified
TE 10 ecm R FE T &7 He i T 20 em (Bl 16g) o & T IV 8 90 i 7 AR 25, T8 2 X 5L T 11 1 ARG 3 B2 I A B 52 ey ([T
16b, e, h) . X F V i 9% Fs & IR & R b X, Agaricomycetes_unclassified 7€ 10 em % B F 5 i &, W E R
(Phialophora) £ 20 cm R B T & kb 8 & (E 16¢) ; #£ I #2 X, Agaricaceae _unclassified F1 Pyronemataceae _
unidentified 7€ 10 cm R & T 5 I & T 20 em (& 161) 5 78 it #8 X, Agaricomycetes_unclassified £l #F <> [# J&
(Cuphophyllus) 7% 10 e IR BE T 7 tb & T 20 em (18] 161) o
2.2.5 A[FRFERET LefSe 401 LDAZ>2 M FARRRAERE LM M EE L5 wWE (K 17) . %
25 R WA [R] SR A T B8 52 i 240 T R L TR 199 AEDE = B T AS 5 il R J 1 kS
3 itig
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Fig. 13 LefSe analysis of bacterial and fungal genera in the soil of S. chamaejasme under different horizontal distances
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122 Age classes V Repetitive 2
%3 Age classes V Repetitive 3 B 2: Capnodiales_g_unclassified

== C
mm B.: IViitZ 411 Age classes IV Repetitive 1 - C:
mmm B IViit2 412 Age classes IV Repetitive 2 - C

mmm Bo: IVif2 453 Age classes IV Repetitive 3 SR s I b Capnodiales_ unciassiied
a: Montagnulaceae_g_unclassifie
=5 Nensgniscese R
B c: Lecanoromycetes_g_unclassified ; P
I d: Lecanoromycetes_{_unclassified B e Leotiomycetes_g_unclassified
B e: Lecanoromycetes_o_unclassified B I f: Leotiomycetes_f_unclassified
I f: Myxotrichaceae_g_unclassified N B g: Leotiomycetes_o_unclassified
B g: Pulvinula I h: Leotiomycetes
B h: Pezizales_f_Pezizales_fam_Incertae_sedis Bl i: Coniochaetaceae_g_unidentified
B i Scutellinia = B . Clavariaceae_g_unclassified
I j: Coniochaetaceae_g_unidentified B K Cuphophylh
B k: Metarhizium Ll
I |: Hypocreales_g_unclassified
B m: Hypocreales_f_unclassified
I n: Microascaceae_g_unclassified
Bl o: Microascaceae
I p: Microascales_g_unidentified

I o Microascales_f_unidentified

B 1 Microascales

B s: Volvariella

I t: Microbotryomycetes_g_unidentified

I u: Microbotryomycetes_f_unidentified

I v: Microbotryomycetes_o_unidentified
w: Fungi_g_unclassified

° M x: Fungi_f_unclassified

B y: Fungi_o_unclassified

B 7 Fungi_c_unclassified

B a1: Ramicandelaber

B 22: Kickxellaceae

B 23: Kickxellales |
B a4: Zygomycota_c_Kickxellomycotina_cls_Incertae_sedis

ZE13 AEXKFEBETHERSTIEAEMNEREEE LefSe 517

Continued Fig. 13 LefSe analysis of bacterial and fungal genera in the soil of S. chamaejasme under different horizontal distances
(a), (d), (g), (j): M Age class Il 5 (b), (e), (h), (k): N#& g Ageclass V5 (¢), (D), (i), (1): V&g Age class V5 (a)~(c), (g)~(i): 10
cm ¥ & Samples at 10 cm depth; (d) ~ (), (j) ~ (1) : 20 cm ¥ & Samples at 20 cm depth. (a) ~ (1) : 4il [ Bacteria; (g) ~ (1) : E B Fungi.
Armatimonadia: £2 ! B 49 ; Armatimonadales: #2 1 I H ; Armatimonadales_g_norank: %8 W % H Jo %5 %% J& ; Armatimonadales_f_norank : 5 H 7 H Jo %%
2% #} ; Cyclobacteriaceae: ¥ J¥ Bl ; Cyclobacteriaceae_g_uncultured: ¥ J¥ B Bl K 5 3% J& ; Spirosoma: i€ B J& ; Ktedonobacteraceae: i B Fl ;
Ktedonobacteraceae _g_uncultured : #i B Bk A& 15 %% J& ; Ktedonobacterales: #il# H ; Rickettsiaceae: 37 7 X AR} ; Rickettsiaceae_g_unclassified : 37 5% I A&
B K 4y 28 5 Nannocystis: /N4 1 J& ; CL500_29_marine_group: CL500-29 I ¥ B #f ; Arthrobacter: 75 #F T J& ; Ohtackwangia: 7 156 18 )& ;
Fluvicola: ¥ i % J& ; Cryomorphaceae: ¥ JE # £} ; Flavobacteriales: # ¥ & H ; Flavobacteriia: # #T % 49 ; Chitinophaga: W JL T i # )& 5
Hados_Sed_Eubac_3: ¥ 7 UL B 4 B 41 # 3; Hados_Sed_Eubac_3_g_norank: ¥ ¥ UL F1 %) B 40 B 3 1 % 94 J& ; Fusobacteriales: & T & H ;
Fusobacteriia: # #F & 49 ; Woodsholea: M /X W J& 5 Candidatus_Odyssella: 15 % % % %% B J& ; Solimonadaceae: -+ 1 ¥ Jl & #l ;
Solimonadaceae _g_unclassified : - 3 B B Bl A 53 28 5 Actinophytocola: WAL Y H & 3 Actinomadura: W DA & 5 Flavitalea: ¥ + 75 )8 ;
Chloroflexi_g_unclassified : %% 25 W ] % 43 25 J& ; Chloroflexi_f_unclassified: %% 25 B '] & 43 25 B} ; Chloroflexi_o_unclassified: &t % W 1 K 4325 H
Chloroflexi_c_unclassified : %% 25 4 7] & 43 2% 49 ; Bradyrhizobiaceae: 2 /& #2 J& & £} ; Bradyrhizobiaceae_g_unclassified : 2% /& #3818 Bl £ 4 2K )8 5
Chloroflexales: £t % 1 H ; Chloroflexales_g_unclassified : £t %5 % H A 43 J5J& ; Chloroflexales {_unclassified : 845 & H & 4328} 5 Polymorphobacter: %
JE B J& ; Actinobacteria: it £& 1 ] ; Actinobacteria_g_unclassified: Jit £& W '] & 4> 25 J& ; Actinobacteria_f_unclassified : it £k B '] & 43 25 #) 5
Actinobacteria_o_unclassified: il £& B ] & 4+ 28 H ; Streptosporangiaceae: #f 7 % 7 £l ; Bacteroidales: # #F W H ; Bacteroidia: 8l #F T8 4K ;
Anaeromyxobacter: TR 8 Ki 4 W J& ; Blastococcus: *f ¥k W J& ; Geodermatophilaceae: + J¢ W #} ; Propionibacteriaceae: N MR ¥ W Ft ;
Propionibacteriaceae_g_unclassified : TN ERFT FFl £ 7328 J& ; Pseudonocardiaceae : 5% G F} ; Pseudonocardiaceae_g_unclassified : &%+ & W FF £ 4
2k J& ; Rubrobacter: %I fF W J& ; Rubrobacteriaceae: £ ff B #b ; Rubrobacterales: £ #F B H ; Phycosphaeraceae: # Bk B #l ;
Phycosphaeraceae_g_uncultured : # Bk B AR F2JE 5 1.10_g_norank: 1_10 L4 JE ; KCM _B_15_g _norank: KCM-B-15 T % ; Pelagibius: 1A T
J& ; Rhodospirillaceae: £T #2 i B} ; Rhodospirillaceae_g_uncultured : £T #2 7 B} & 4% 3% J& ; Betaproteobacteria: B-78 J& B 49 ; Betaproteobacteria_g_
unclassified : 3-8 JE i 49 A& 4 25 J& ; Betaproteobacteria_{ unclassified : B-75 JE 1 49 & 4 25} ; Betaproteobacteria_o_unclassified : B-Z8JE 4 A 43 2K B ;
Candidatus_Xiphinematobacter: 5% 528 MU J& ; Xiphinematobacteraceae: ®I2k L} ; Fusobacteria: AT . T [A The same below.

LefSe 43T 1 — A0 5 , 450 % 3 B AR 2 70 A 5] SR AR V7 a5 T %) 2 5 440 P R I B D o 2 AN T, o0 O o AR
W G I A R VA AL LR R S AR R L AT O R R A A R B AR PR e A W 2 R TR
R R B0, R WY i A AR TR N U R BE A T AR G A R R U W 2 R X R AR AL AT g
5 T ) O A A 7 W 1 2 R E AR A
3.2 K-FIE B AT AR AR E AR B A YR
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Fig. 16 Differences in fungal genus composition in the rhizosphere and surrounding soil of S. chamaejasme at different age

classes under varying soil depths
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Continued Fig. 17 LefSe analysis of bacterial and fungal genera in the rhizosphere and surrounding soil of S. chamaejasme under
different soil depths
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/NEETR B 5 Microascales: /NHETH H 5 Volvariella: R4 & 5 Funneliformis: i 3) W & 3 Ramicandelaber: $ 0 &5 W J& ; Kickxellaceae: #7118 B ;
Kickxellales: #7i H ; Ophiosphaerella: WAL W& ; Phaeosphaeria: W3R E .
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