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Abstract

In order to analyze the differences of microbial diversity in the rhizosphere soil of Pterocarpus
tatarinowii and Zenia insignis, two endemic plants in China, P. tatarinowii and Z. insignis, were
taken as the research objects, and the conventional research methods were combined with hi-
gh-throughput sequencing technology. Through comparative analysis, the differences of soil phys-
ical and chemical properties between P. tatarinowii and Z. insignis, and their correlation with the
bacterial diversity in the rhizosphere soil were explained. The results indicate that 1) there are
certain differences in the soil bacterial community structure among different vegetation types.
The soil bacterial community structure in the Z. insignis plot is relatively complex, with a relative-
ly large population size; the soil bacterial community structure of P. tatarinowii plot is relatively
simple, and its population is relatively small; 2) The dominant flora of P. tatarinowii and Z. insignis
sampling plots are the same, but the relative abundance is different. The top five dominant bacte-
ria in the relative abundance ranking are Proteobacteria, Actinomycetes, Chloroflexi, Acidobacte-
ria and Bacteroidetes. Among the five dominant bacterial phyla mentioned above, except for Acti-
nomycetes, the relative abundance of soil bacteria in Z. insignis is greater than that in P. tatarino-
wii; 3) From the comparison of soil bacterial alpha diversity in different vegetation survey plots,
the Chao1l index, Observed OTUs index, and Shannon index were all higher in Z. insignis than that
in P. tatarinowii. In the four different groups, the high-low order was RDFGJT > RDGJT > QTGJT >
QTFGJT. However, the Simpson index of P. tatarinowii was higher than that of Z. insignis, and the
high-low order was QTFGJT > QTG] T> RDFGJT > RDGJT; 4) The spatial heterogeneity of soil in
karst area is large, the distance between non rhizosphere soil and rhizosphere soil of the same
tree species is similar, and the similarity of microbial community structure is high, but the differ-
ence is small; The spatial distance of different tree species is relatively long, and their microbial
communities have low similarity and significant differences. Therefore, there is a significant dif-
ference in bacterial diversity in the rhizosphere soil between P. tatarinowii and Z. insignis.
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1. 518

7 16 (Pteroceltis tatarinowii Maxim); &3 E A H M ER A, 8T 258 =407 8y, BH
J7, AAEERNMRE S, WARETISR, MRARKIE, A LU YRR R IR, R A BRI
JEBERFR, DL B AR S EM AT AR EL] . BET, T EHEIMECH T, FEEPE
TEAS ) S5 40 B FXT AR SR R LR [2] . BEVR S5 MR R BE A A% R3] [4]s HIARES A [5]. HFEHIE[6].
PR RIETT RANH[7] BARRFE AV ZREVE[8] A A A LR PE[O] P AR BB (1 0538 B P e 2 ARk
[10] [11]+ ARPR-LIEAE )y S B0 2 AP [12] 55 7 T .
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f£E (Zenia insignis Chun), N75AFl(Caesalpiniaceae)(T 5 J& (Zenia) i KIEM TRk, M FiEom, F5
S ARTE TG T R X, R A ACE S i RIS B R & N RE ), IRz, B RIFIMAESS
Gk, AR Vb DX R R AN AR B R G BW Rl . HAT, R TAESMRFT, FEEREMEE
IIAT RAREE IRFAE[13] [14] FhT iR S ARG B [15] [16]. BRI L FUiae I [17]. tAEDT &
JF AR AI[18]-[23] BB T LAY 2 AR (24155 5 T, ARG T IRIERE A B AT AR BR
TR 2 R B LT SR A

TERYAE KR bR TR b, 88, T SRR =F Z WA EAEH, AHER, FYR R
39y B 2H I % A 52 IR D ) B SS[25] . HRT, S5 TR BR LIERE IR AT, B
TE A VIR R SR TR M RHE[26] « 3B U A AR AL [27] 3B E M0 R A 35 0 W Bt
WP R [28] [29] R R i S AR bR T AR M A8 AR S5 THI[30] . ME4FsR, MR 2 A
FHS i R R O 7 ROV AE S R G AR I A [31] [32]. BRI, ASHIF 70K 3 0 78 07 vk 590 T A3
ARG G, i LR TR E AR A R S AT SRS IR I R S VRS IR
R VA S RIS AE I 2 R B 22 e, VLA AT SR bR IR ER AR S IR E ) Z RO R, DU
SR T M DX e O A R AR BRI 25

2. M5 A%
2.1 HERERLE

AR LRI T DI T P i T B X, AR X 2R B AN 10 km, THARA/NT 400
m?e Feh, RO EARRE R, AT SRR N TR, R RIS 15a BLE, SPRFACHT
WD, BT EERRE . EHET AL -, 2022 4 3 HZ 8 H, &Il A = T /M AR A 7
%, BHE T 5 NHIEFMA 8 MEGHEM, REIHMAIRETE H 0~20 cm RJZ K AR PR - IEAFE i A0
THMRAREA . KRB IRE SN TR % BHAE, U NARIC RIS, PR (] S AR B

22. SKRAE

2.2.1. IREBAFFMEATNE

S IR O, HIRE K E L pH B LB B E 43l Y B B (HI613-2011) [33].
HUALIR[BATRI 0 6L REVA[35]: 3. i & & E, 70/ NaOH J i - SR BT L (i [36]41 0.5
mol-L™* NaHCO; 1242 - BB L VR[37]: L3, WA EI5E, 43 F F B oL IR A [38]
MRS HO%[39].

2.2.2. RERTI|MANIERER L IRAAE AN

BREMHEEATE W LR AR E TS TEG S, 8 T8 25 B AR mURS B 0 3350k,
WRUGHATRRE . CRK B A . B0 SRR, IR M IUE Y 5 AT & 0 AR B - 1
m, FIRY T B R EEAT AR S, I RAE T 86 C MR VKRR & . 38 i il BN R ROR [40] [44]
[42], T CASREURE @ SLI0AE S R AR 0 =F B A R TR G5 A S AR OGS B, BRI AR LA 1,

prass o | ONAT L | porss (b | e [ | SEE [ R

Figure 1. Basic procedures for DNA sequencing of non-rhizosphere and rhizosphere soil bacteria
1. JERPRANIRPR T IEL4HE DNA FHNENEARRIZ
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2.3. HIEALTE

FIF Office Excel 2016 Al /N 2 25 803 (LSD )% 5256 B i 3k 47 G it Fl 25 Sk 40 #r, @3 Origin
VBB AE 2 AR BERRIR I OB AR R m 3R T &, RIERIEEN PSR, o8 H3EME
YIRETE ZRENE . N SPSS 22.0 #wH MR B - 358 40 1 -F 5 AL R (A e R AT 0 T

3. ZERE
3.1 AEHEHAE R TR
RN I RELASE (T HBLT ) VA B - SR A BRI s SR L2 1

Table 1. Soil physicochemical characteristics of different vegetation survey plots

F 1 NEHEHRIFEH R T RIB (1

X MC SOM TP AP TN AN
Q =1,
Frit% pH 1% lg-kg™? lg-kg™ Img-kg™* lg-kg™? Img-kg !
YMRD-1 594+010° 534+0.04" 43.06+1.07° 174+001* 2.92+077% 4.86+026° 302.60+7.00%
YMRD-2 6.12+0.04° 576+0.05° 46.42+1.02° 1.89+0.05° 3.16+0.00% 530+0.08" 313.11 +3.52%
YMRD-3 6.31+0.01° 8.04+0.07° 5332+155° 176+001* 1.13+0.10" 6.86+0.03° 377.74+5.71°
YMRD-4 6.62+0.02° 583+0.04° 41.44+090° 1.91+0.01° 1.95+0.23 485+0.049 276.95+7.76°
YMQT  6.62+0.06° 9.04+0.08° 64.66+141* 270+0.01° 22.02+1.68 15.17+0.08° 736.52 + 0.00°
HYRD-1 6.16+0.04° 2.79+0.07% 32.03+1.929 157+0.05° 4.11+139°® 340+0.14 26457 +13.21°
HYRD-2 6.08+0.01° 276+0.04 3574+0.66  1.08+0.01° 1.19+0.04" 3.76+0.09 296.08 + 6.50
HYQT  6.33+0.03% 3.35+0.100 41.28+050° 147+0.16° 4.83+0.71% 455+0.12" 323.13 +2.83¢
XBRD-1 6.86+0.03® 3.73+0.05 23.72+1.02" 1.60+022% 3.39+0.75% 299+012% 175.92+251"
XBRD-2 6.66+0.03° 4.38+004" 41.11+0.47° 1.09+0.05° 3.63+0.86% 4.95+0.049 294.68 + 5.68'
LMQT 6.79+0.04° 6.01+0.05° 58.21+0.09° 1.20+0.02° 4.90+0.20¢ 8.38+0.03° 484.86 + 6.49°
LSIQT  6.83+0.01° 873+0.14° 64.99+1.07° 155+0.04% 7.62+0.04° 16.59+0.18% 751.78 + 10.68°
BLGYQT 6.95+0.04° 5.07+0.09% 5513+0.02° 1.63+0.18% 6.65+249° 7.21+011% 381.48+10.74°

Y. © KeHbgRS g, FEEYM. HY. XB. LM. LSJ. BLGY 4 HE 7 REE S, IRim. #EIL. Ak, X=
AR, AN, 78 QT. RD MIF R, [FE R, @ LEHibislst, 58 MC. SOM. TN. AN.
TP. AP pHINAK &8, HEENUR. &% MME. . Xk © FIEHEAR NS FHEREFEE@P
<0.05), F[E.

76 13 NASERE A RE R, A 4% pH N 6.33~6.95, 80%JE TP it RS AEHh 135 pH
N 5.94~6.86, JBTrhtEakEmtE. 1Z4E B 5 0 R E AT 4E SARRL43].

AR R AR LI SOKEE — e ESR, SRS KEN 2.76%~9.04%, HHd, YMQT #
HiL ) K B B 1 (9.04%) s AR S REHB IS /K BN 2.75%~8.04%, b, YMRD-3 £ 1) & /K & % 751 (8.04%) .
FHUE AT, T RERE ) 35 5 /K Bl i TAT AR, PR AS (R AR Bl B b 38 BAT 35 (R 7K 3 ek 7R i [43]

TEEEHUT R B AR, F BB KA R eI L, 2 AR T R BB R bR 2 —[44]. HIER
1 kD, KE5r(92.3%) A B AL TN S EWKREE, SARICHEEf S TG, 5+
O KE RN E &5 SARRL. EF A, EEEVUR S ESEHT N YMQT > LSIQT > LMQT >
BLGYQT > HYQT > 40 g/kg. $ZHRIRE 5 — Ik 585 A 77 70 3 AR HE[45], AW LI B S R A oL I8
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BUTE & B35 B — ZebnifE (40 g/kg).

BV TR R E B e bR, — RGO, HIEMMA SRS DIEAIUR KRS ERIEM
Ko EFEAFEERMp, HIEARESEN 2.99~16.59 g/kg, TIEER & E N 175.92~751.78 mg/kg,
Hot LSIQT FEMh Y L 25, T A & Bl I3l ®| 7 —9bsiE, B TIRFEKT.

TS By 1.08~2.70 g/kg(>1.0 g/kg), ASHIEFEHI BT U ALRE I L8 A S B Ik B — bR
(>1.0 g/kg), BTIRFEKF[45]; LIRS RN 1.13~22.02 mg/kg, KiBorEE T H%EKF. 7
FEFEH A, T A S N 4.83~22.02 mg/kg, i, YMQT FEbis Rk & & ik e RS,
e R S N 1.13~4.11 mg/kg, H, HYRD-1 AEME S E . I rT 0L, 548 A AR AR
b P TR A e Y e TR N AR R

3.2. NEEWBERMAEMBFHENER

FIH Qiime 2 # 4 1¥) Dada 2 84 X3 BT FF i 1) 4% 58 S 46 17 #1 (input) Kk kAT ot = 4% 1 (filtered) — 25
M (2 1E I P 1077 41, denoised) — Hf42 (merged) — 2<% & 14 (non-chimeric) =~ JE i OTU, £eid L EAb#
R G, FIRTFHEE WK 2,

Table 2. Statistical table for the process of generating OTU through Dada 2 denoising
F= 2. Dada 2 KMEHERE OTU BOT 241t 3R A

R RE gl iyl ELS Phz LG HARREER®%)
YMRDFGJT1 70,896 59,460 52,626 15,119 14,208 20.04
YMRDFGJT2 68,711 58,437 51,220 16,593 15,515 22.58
YMRDFGJT3 67,657 56,157 49,385 16,634 15,375 22.72
YMRDFGJT4 67,803 57,171 52,350 18,513 17,373 25.62
HYRDFGJT1 46,959 32,416 27,141 9680 8540 18.19
HYRDFGJT2 52,046 35,941 30,017 9725 8765 16.84
XBRDFGJT1 53,382 37,297 30,973 7466 7074 13.25
XBRDFGJT2 54,558 38,907 31,779 8926 8303 15.22
YMRDGJT1 71,088 59,447 53,221 16,716 15,608 21.96
YMRDGJT2 64,178 55,078 49,793 17,682 16,327 25.44
YMRDGJT3 59,151 49,305 45,780 14,931 14,178 23.97
YMRDGJT4 66,557 56,389 50,472 17,127 14,822 22.27

HYRDGJT1 50,825 35,624 30,672 10,682 9664 19.01
HYRDGJT2 53,883 38,629 32,815 11,452 9957 18.48
XBRDGJT1 49,659 34,371 29,864 8847 8512 17.14
XBRDGJT2 58,340 40,787 34,191 10,253 9248 15.85
YMQTFGIT 73,458 61,688 54,133 16,855 15,576 21.2

HYQTFGJIT 53,989 38,409 32,579 8768 8065 14.94
LMQTFGJT 52,299 35,442 29,409 8972 8327 15.92
LSIQTFGIT 50,188 35,122 30,662 9257 8728 17.39
BLQTFGIT 54,630 38,712 32,982 8746 8245 15.09
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Continued
YMQTGJIT 67,360 56,821 50,400 15,724 14,734 21.87
HYQTGJT 52,780 37,024 31,904 9492 8657 16.4
LMQTGIT 53,381 36,357 30,489 11,432 10,693 20.03
LSIQTGIT 54,391 38,919 32,651 10,512 9749 17.92
BLQTGIT 50,276 37,116 32,643 10,336 9691 19.28

Y. © RS, FREFGIT. GIT R NARMR PR 3R AN e . AR FR L3540 1 o

OTU AW EIZF N /3 K AL, FRAEEE /RS T AR AR RN 7 K BALILEFR . T i & A A
Z IR B 1) OTU B H , $&A R Rl 28 501 K -3 A R S RE AR AT 40 4, B B R ARAR e 1
BN (QTFGIT) 5 AR by 341 1 (QTGIT) AT AEAR br L3 41 1% (RDFGJIT) . 1T 2 AR s 1= 358 40 B
(RDGIT)UA 4341 . ARAE > 4Lt L, 225 BUE (Venn diagram) 23 47 S [RBE T 41 2 AR B 3645 1) OTU,
HARGERIE 2, EARRER IR, (EZ45A 1 OTU Jy 1708, HHEFEA 1) OTU N 740, Wi#EILA
ff) OTU A4 504; 7EMSPREIRANE ., ESHA M OTU A 1756, FHEKFAE M OTU K 878, Wi ILAH
OTU 9 484, LTI, Tt etRbr IR i, 02 EMR bR S, WFhA ER e Rt I — e S
A R, (AT TR T340 B R AR ) B K T35 7RI S A R R A e rh, JER PR
A ARPR LR A — o R, (A RARN U, HAE RN Y IR bR A R > JRAR PR
A .

QTFGJT

Figure 2. OTU Venn plots of soil bacteria in the non rhizosphere and
rhizosphere of Pteroceltis tatarinowii and Zenia insignis in different
vegetation survey plots

2. FEEHIBAEH S EFEIIERERFIRIR TIRME OTU
Venn [&]

3.3. BEMEEEREIRSRFTIRAEHENFEE LR

3.3.1. 11TKk¥FE
T R E AL G AR PRAR br SN AT £ 2 7, R TR, SHMXEEHEA T
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10 T REAIATE S ARRR PR SR PR L e B AR I, 2SR ] 3. H k] WL, P o RS A R Ao 1) - 3 £ 35
BT TAIE], ¥A7E 2B 11 (Proteobacteria) . 2R [ 1 (Actinobacteria). F&#T 1% 1] (Acidobacteria). AT 1]
(Bacteroidetes) A £t %5 1# ] (Chloroflexi), {HAHX FJEAAAEZ R U LTI, BRIRKE 14, AEEIER
o AR s = 9 40T A P R K = P 3K T L

50

ZAQrrGJaT

B [T RDFGJT
o EareJr

B RoGIT

10

35

30

25

20

AN ER (%)
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10

Bac Gem Nit Ver Pla Fr
1T 7K - 490 o i 282

Figure 3. Relative abundance of bacteria in non rhizosphere and rhizosphere soil of Pterocel-
tis tatarinowii and Zenia insignis plots at the phylum level

El 3. FEMETHFIRRRFARIRIRAE A 1K FRENEE

T 0 U B R AT S AR AR PR AR PR T A5 TR 1 2 e, AN = EEHEAA T 20 PR IR R
B, BT 26 DNFEARTET VKRG, 45 R 40 B 77 RS 1) SRS N Rh 7E B e A b i) ==
IATARRRE L RIS, A A R R IR AN 3 20, B rh i 8 07 A% AN 2L 60 77 1 B IR T R 7 AR 32 FE K/,
PRAOERIA ,  AERT T2 PR o A ) SRS ) 45 SRR AN R 1 1) 3R A R 22 T 1 /KPR 22 5 15 k. 101 RDGJT-2
F1 RDGJT-3. RDFGJT-2 Al RDFGJT-3. QTGJT 1 RDGJT-1 K A—3, NEBES &M, Kk, HArErs
) 200 T 2EL s AN = P S A AL s 1) SRS 45 SR AR TR AN [ B R E A b 2 TR IR ARBL S 0, AEARARE e R 23 AE [R] —
%, Al AL B2 5E T (Nitrospirae) £ 5 £k T8 ] (Actinobacteria) « 38 15 1 1] (Elusimicrobia) £ 5 5k 5 17
(Verrucomicrobia) A [l — 3¢, Tt BRI BRHE B | TRIBCER B TS A BE B T VADDE S B | 1 7EAS (ARl A - 33
F= FEAE UAHA o

3.3.2. fIKFE

HEATE LEAEMESEESELT 7 HRT 1%KL % % 49 3% A Alphaproteobacteria
Actinobacteria. Acidimicrobiia. MB A2 108. Chloracidobacteria. Ellin 6529, Nitrospira, J7EJ0/N42H
AR FEZ FNS5 IS 74%, BARTSONE 3. BHULrT WL, HEAE S 8w A AL, (HAEX
R — g ESR.
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Figure 4. Heat map of species richness of bacterial community in non rhizosphere and rhizosphere soil of
Pteroceltis tatarinowii and Zenia insignis at phylum level

B 4. MK EEBRESIERIFARRDRAE A ZDFFEERE

Table 3. Comparison of relative abundance of bacteria in non rhizosphere and rhizosphere soil of Pteroceltis tatarinowii and
Zenia insignis plots at class level (%)

3 3. YUK FHEEREZ A ARRFRARFR IR AE AR F B ELA (%)

e QTFGJT QTGJT RDFGJT RDGJT
Alphaproteobacteria 39.43 37.26 44.18 43.78
Actinobacteria 16.18 21.42 14.22 18.21
Acidimicrobiia 12.58 11.78 7.75 8.71
MB A2 108 4.23 3.60 3.34 3.18
Chloracidobacteria 2.58 3.15 1.75 1.59
Ellin6529 1.98 2.32 2.29 1.55
Nitrospira 2.23 2.25 1.45 1.16
&t 79.21 81.78 74.98 78.18
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3.3.3. Hk¥E

HHEAME S HIEME AN FEHALRT 7 HoKT 1%t 5 B4 Rhizobiales. Actinomycetales.
Acidimicrobiales. unclassified. Rhodospiillales. 0319_7L14. Nitrospirales, 7 QTFGJT. QTGJT. RDFGJT.
RDGJT FHXF & 2 F1 438 79.55%. 80.47%-. 76.56%. 80.15%.

3.3.4. KT

AT IR AT FEHER T 7 HORT 1% 34 5 RHA 4 unclassified. Hyphomicrobiaceae.
Rhodospirillaceae. Bradyrhizobiaceae. EB 1017. Micromonosporaceae. Mycobacteriaceae, F:17E QTFGIT.
QTGJT. RDFGJT. RDGJT X} =52 #1437l M 66.74%. 64.85%. 70.88%. 70.16%.

3.35. BKFE

HEAE S M A FEEHEZ T 7 HRT 1%MR % W& 474 unclassified . Rhodoplanes.
Bradyrizobium. Mycobacterium. Pedomicrobium. Microlunatus. Streptomyces, JAEPUANS32H drAE x4 &
AL 83%, FARIEHNE 4. ATl FREAEG LIRNA AL, AR BRI BRI A0 R
(AR R A — 2 S, (AR

Table 4. Comparison of relative abundance of bacteria in non rhizosphere and rhizosphere soils of Pteroceltis tatarinowii
and Zenia insignisat genus level (%)

4. RKTFEEFMEZIRRPRFR PR I8 4 15T 3 B2 L5 (%)

LI QTFGJT QTGIT RDFGJT RDGJT
unclassified 59.22 55.25 54.96 52.98
Rhodoplanes 14.62 13.02 18.39 19.10
Bradyrizobium 2.10 2.78 3.89 4.16
Mycobacterium 2.14 4.24 1.90 1.97
Pedomicrobium 2.44 2.65 2.43 2.25
Microlunatus 2.98 3.76 1.56 1.72
Streptomyces 1.37 1.97 1.18 154
it 84.88 83.66 84.31 83.73

3.3.6. FhKFE

H AT S LA A FFEHE AT 5 AL B R4 unclassified . massiliensis. mirabilis .
ochraceum. vannieli. JLr, unclassified 1 massiliensis 7E QTFGJT. QTGJT. RDFGJT. RDGJT [U/™4r
YRR E B 43 78 96.59%F11 1.24% . 96.00%F1 1.37%. 97.21%#11 0.95%. 96.08%F!1 1.24%; FL4x 3 F
YU 70 4 AR IR T 1%,

3.4. AREHARFRAIERRTRAR SRR LR

3.4.1. Alpha ¥4

N TR FAT SR RS B 1) 2 R, R Alpha Z2REPEFRECT Y chaol 544, Observed
OTUs. Shannon 5% /% Simpson fa %, 437l 5 B VU AS[R] 40 21 38 4 B 2 AR PR 2 5% . Hoh Shannon 48
#1. Observed OTUs %01 Chaol FE£ 1ALk, Simpson FEEEEL/N, MHZFEAYIFI & EllE, ¥
FhZREMEAE 2, 2K, ARSI 5~8. 7EPUANST 41, chaol #E%ifE. Observed-features fi %k
5 A1 Shannon F8 4048 ¥ = K HEF ¥4 RDFGJIT > RDGJIT > QTGJT > QTFGJT, i Simpson $8%E =ik
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J¥5 QTFGJT > QTGJT > RDFGJT > RDGJT, 5 Bk 3 FE S MHE P A AR . Bt al W, 55 R
ML, EEAEHR IR 2 R .
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Figure 5. Chaol index box plot of rhizosphere and non rhizosphere soil bacteria in Pteroceltis tatarinowii and Zenia
insignis
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Figure 6. Shannon index box plot of rhizosphere and non rhizosphere soil bacteria in Pteroceltis tatarinowii and
Zenia insignis
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Figure 7. Box plot of observed OTUs index of rhizosphere and non rhizosphere soil bacteria of Pteroceltis
tatarinowii and Zenia insignis
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Figure 8. Simpson index box plot of rhizosphere and non rhizosphere soil bacteria of Pteroceltis tatarino-

wii and Zenia insignis
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3.4.2. Beta Z¥EM:
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Figure 9. 2D Map of NMDS analysis of bacteria in rhizosphere and
non rhizosphere soils of Pteroceltis tatarinowii and Zenia insignis

& 9. BEFMESRIFRZIERPRTIELHE NMDS 5347 2D

Axis.2 [12.1%]

0.25

o
=
3

S
Ny
]

bray_curtis

RDQT

®- QTFGJT

@ QTGJT
RDFGJT

- RDGJT

0.0 0.5
Axis.1 [27.5%)]

Figure 10. 2D Map of PCoA analysis of bacteria in rhizosphere and
non rhizosphere soils of Pteroceltis tatarinowii and Zenia insignis
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3.5. HEXMSH

A RIS R (L4 5) AT, 7 6 RS 5, pH 5 AP 2R IEMK, MC 5 SOM. TN,
AN 2B EEMHK, 5 TP REEHIE; SOM 5 TN, AN EHREE EMHZ, AN 5 TN 2845 5] £ 5
FIEAR, HHAMAFRMEARE A —EREEAX, (HAEZE; TP 5 Chaol fi%Uf1 Observed_features &
B IEAS%; Chaol #5%0F1 Shannon #5%1. simpson & observed_features $5%i 2 [A] #8 & HI A &5 35 IEAH 5.

Table 5. Correlation analysis between different physicochemical factors and soil bacterial diversity
F 5. FEEUEFETIRMESHFEREX DT

e shannon_ . observed_
=L pH MC SOM TP AP TN AN chaol entropy Simpson "+ ires

pH 1.000

MC 0.258  1.000

SOM 0.269 0.868™ 1.000

TP -0.088 0.560" 0.374  1.000

AP 0.615° 0286 0505 -0.060 1.000

TN 0.357 0.7917 0.929™ 0.341 0.544  1.000

AN 0.451 0.698™ 07917 0.247  0.489 0.907"  1.000

chaol  -0.366 0.410 0.107 0.641° -0.437 -0.063 -0.102 1.000

shamnon_—_ 129 0320 0273 0220 -0471 0124 0129 0699  1.000

entropy

simpson  —0.138 0.096 0234 -0.228 -0.68 0127 0226 0271 0803~  1.000
O]?esaetru"r‘;‘:— —0.281 0462 0201 0635 -0424 0030 -0003 0975~ 0767~ 038  1.000

Overall permutation test: P=0.078
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Figure 11. CCA/RDA ranking diagram of correlation between the relative abundance of rhizosphere soil bacteria in genus
level and soil physicochemical factors
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Figure 12. Heat map of relationship between rhizosphere soil bacteria and soil physico-

chemical factors at genus level
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HJE R FIAYUR RO TIRAL PO ) B B R AR [46] . MSEINEE ) LL B A T R AT TR LA
BT & EBGE, W RS A B ARG —E R R, — B AMAE K SHEM AL, £E
AT AR R] DA Dy s T X AR A R A2 B S A BRI BRI R S B A [46]-[51], ABE T3 45 R 5 2 A1
e PUATEN B A PRE B LA M RE, JLRvE R 2, ERmB, ANNEsh Tl prel,
TR 0 TS AT HUS S A, 7K MR R BE AR RLOR[43], X AT RE 2 FLRE st H SRR U 2 & B0
F MR o ARG R AT AL ) XIR BHE A0 R A, DRIHAR AR A [ %R, B DA
TR, WA R RGRRIEN BT, R SRR PO ) AR, S AR A
ZREME, W5RIEAL ), (RS RGBSR [52]. FEAT L) AL S T A R R A o) LR
Forh, Foilog AR Bos S 2 T AR e - 398 41 B MR O UG, 229 mT DA B DAL 1 e

4.2. FEEHAERFNARSHENESR

HRBRSE—MEEF A X I, AEBIRE 1~2 mm L3, &l TR R, {8 R R o
TEPEL., AR 7S IR AR AR BRI R B AR R A ML AT (A ST 30% 4
Ao R, FRBRIAPITE B 24 N LLIEAR bR 48 2 [53], SRS 45 AL AT TRIF & AA
[F7KF, Toie AR bR - e g 2 R AR b LI 1, AT SR BB AR, (EAEX F A — e 2
S, 5V 8 NI Fe s FARAL[54] [55] [56] [57]. fEAHT Fi i, L3540 i 2 FEE ¥ Chaol 15445 Observed
OTUs $5% % Shannon 852 IEM5%, HATE M HIRANEE 2 FEEREUES K T8, AR o dr sk
J¥¥)8 RDFGJT > RDGJT > QTGJT > QTFGIT; HHEM HIEA R Simpson FEEKN TAE R, HE{KHTF A
QTFGJT > QTGJT > RDFGJT > RDGJT, Mt T T340 b v MARBr B AEAR PR 254k, DA R AN [RIAE 9 + 35
P 2RI ZE R BTN, TSP 2 PR R S, HA R B 2 [58] [59]. 1EA [FIFEA UA A
FEth, UM AT S ARG, A DA R IR B AR B 3G, ZERER. fER— MR A e,
AR AR PR AR Bn L 3 PR S AT, BT DA S M VR A A AR B, 2 ), 1285 R GRS
N385 RARBA[57]

4.3, IR ETFX HRAE S H MR

FIEHAL A T RN 2R BRSNS A A IR X - SR R TR 5 A B
ZREME AR, H£, TP 5 Chaol 5% Observed_features F5% 2 B & IEM 2. 7EARZ IABE AT
H1, pH K& AP 5@ 7K-FAR bR e 40 B B 76 S M A DG VE B R, S il i3 AR N 5 L 1
FHE A —E A, EAEZE.

5. &

1) AFIFE IR BRI S AP AE— B I E S, AR SRR LIRS M LI B 2, PSR
AWK TR b P 334 B VR S A L T o, AR BRSBTS 2

2) BEAME AR A B T T E, EARX R 25, A EREHEAA R 5 AR 35 B T TR AL T
W, R, ST, AR RAUATET. UL 5 MEAET T, Blek#rst, TEm+
TR B AHN = BE 35 T A s

3) MAS[AIRE R 2 e b ) 340 1 alpha 2 FEVEELES, chaol $5%(. Observed OTUs #5%(. Shannon
BRI ES R T HME, HAENAAR S Hd & KHEY 5 RDFGIT > RDGJT > QTGJT > QTFGIT, H
T8 Simpson 8%0E TR, HE{KH74 QTFGIT > QTGJT > RDFGJT > RDGJT;

4) EVEHLIX A ) S RO, A — P AR R - BRI Br e R B AT, A v S5
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