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B E. N THWHENEA =M% (Trifolium repens L) J& EAEFE R a6 A: Wik 028 A Ko B FE ARG 2500 R0
REYFEM, TEEMERER B =5, R B R REE [ =R B, 30 i 7o 0 0 iR T T
AN DB ] - A MR EVR SR RN R 25 57 . S5 R R, SRR AR LL, B4E O =k B A P A A
THZSIE R T 13.34%, 3% pH (E4275 T 0.54, HIEHSEA SRS T 721 mgkg'. ML T HA/ER#
AR, R = RN T IR YR R, TR T M R BEE 45 . R L, BE A SRR FE AR
T AR N SRR AL PR L, B T = R A 3 G AR T AR AL R T TR AR X T
FJEHEINT GP16 F1 Davidiella VWIAEXTE B o F LRI, A6 7 AEAE Bl rh 280 1 = - R e i 2 PR IR AR A 4 0 T
HEE, 32 48 pH B ARUZE W AR, BB ZAE WIRETR 2540, S M RARA AEAL 2200 10 R .
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Fr AN PR EL B Lh 0 | B, R — R R ) S SR R R S S K I E RN E, IR T
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ERFENEANET NS I RG] R SR 151 | B ZEAR T A, 5 R 22T
24 R R EREIR, AN ZEIET . — H 24K, B LSRN — R 2R A A L R K R
15, TEVF 22 16 G RN X YA 08, JF 18 O™ S e R R, K& A A0 T Ieme e sn, A5
WARR, TR RS R AT 7, HET, X VERAT R A i =2 Sk m Ui sl A . A2
it FAE DA HLIE FNFE /RS 1 (ER:, AR Jo M B0, B B HUm S PR & RIXE; 2= 255000 A Ve
15 4 AR Y IE R A RCR IS A R T SRR TR R RN AT s " I, 2w —Fifl
B BIA B ARG ZE A IR ARk, R EME R R T A W R iR B 2 . RS R,
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1 MR5EREE

1.1 IR AT 2018 4F 9 H % 2019 4F 6 H7EIGRI A 0 B AL ML (19°N, 109°E) ##47. %
i XS BT 2 RS A, AR P44 23.8 °C, 7K i 1786.1 mm, HLAAFRRIZE, & XIS ; 185 1 433 K
FELTIR GESENER A 8 4F) . HIEFLARIAVER: pH 5.53, BlfE A 93.47 mgkg !, AR 14.19 mg-kg ',
AR 10.81 mg-kg ', BHE 96.57 mg-kg ', A 672 mg-kg ', AHLIF 3.64 g-kg ' 56 M Fh 7 A5
PR VY4 (Mimosa nana Lour.), 1 #8831 DMEFE . XS R H =5 (Trifolium repens L)
1.2 WWHR 2018 4F 9 A f 1 = E i T Hb RS . &R YEHME (MB), HFEEEN =
M (IB) . FAMEIE 3 WS, VLG, IR ERY T, BAEE/NXFE 60 #E £, Yi7E1TRME, T8
PATHE 3 m, 224747 2 m, FAERREE 2 mo ZRACAE A £ TEAT (MR, 1 = 0F BATHE 30 om, #EFP &4
6 kg-hm >, SR AR FP i . /K O3/ 3L D) R0 SR S GO ol FH ) 4K it R R 75% 2o, PR AR | dili
B I AR S A K68 T (R 5 K R TE 85% 224 o MENEAE BE: AR, FEARIGEE 25 A HLIE 5 ke, [H]
BFAS IS AL 0.2 kg, 5T+ AJGAE 7<; BB AL (Al 3 /N ), B 15~ 20 d 3Bt 1 URAE, 34K 2 kit
15 g JREAN 15 g TIRHE AL (15-15-15); HHAIB AL (PR AR KA =375 R, &5 15 ~ 20 d iBjits 1 RAE,
REEUCIM 15 g IRZR | 60 g BFRAR & A HEAT 160 g AREREH; Jo5 B AL (Fh35 B9 2= 2RI ), &5 25~ 30 d 3B
it 1 YRAR, BRI 50 g K2R | 80 g FRIREN&Z A AL 110 g BERER .
1.3 HRRESIERNESE 76 H BRI R R L3R, F£HE/NXIEI S SRR EE, £ FK
FET KL LIN ] T EHBEHLIR 4 A TRE, I 5 ~ 20 em B2 THE, SRIE 5% 5 MBI HREIE S 14
IR . B PERAE 3 AEE, 1S HRERE . A5 2 mm 6, FHPUSMEIZ 100 g i AREAGE
UKFR, HREEHC DNA, F Tl 5 ; B2 300 g 4 KT 5 I A2 e

FERMRE D, B SR H AR S IR R R ST Ao R . Y F AR H B N RO 248
o A/ N SR R REIR, BNGE TN kR, B 7 d A 1R, B RIS . HAEMIERA AR
Fie T I

R E = KRR EL )/ A R SRS X 100%

FH pH THEIN E 1458 pH (E (g V=12 2.5), VAR E = 3EA HLBT, 5 500 5 D 2 1 10 i
A, 0.03 mol- L' AL~ R (0.025 mol-L ") 12 HE 4B BT b (A 1 k2 330k, 1 mol- L' ik R E%
VW — ORI E HGE R . 2 mol- L™ S AL A W IR HE 5 A3 6 6 BE T Tl S AL,
2 mol-L™" SAL BRI H2 —HE B i b vkl B 8 /. BRI Ik L (R 3 A A )10,

BT Y 3R SRR 2 YR DNA, B2 0.8 g IR-A H 3RS, F MOBIO 1Y 32 DNA $EHGK 7]
% (PowerSoil DNA Isolation Kit) #2HX 14 DNA, &b EALERE 6 X DNA. $2HUH#) DNA R &
174X (NanoDrop 2000, Thermo Scientific, USA) il & HA% FRVK B J5 T-20 C KA IRAF . B HE 73 51
B 20 pL A 5k B B IR A YRHE A BRAREFTINT . 401 16S rRNA (V3+V4) XIBRH5149: 5'-
ACTCCTACGGGAGGCAGCA-3'fl1 5'-GGACTACHVGGGTWTCTAAT-3', EIH ITS1 XK H5[4). 5'-
CTTGGTCATTTAGAGGAAGTAA-3'F1 5'-GCTGCGTTCTTCATCGATGC-3',
1.4 HABKLIE TR AR LG 55 USEARCH 11 #bRUEFR ST . 97% ARLIE i i it 2k ok
BT R ) A B . Mothur 208 F Alpha & Beta ZFEVESM T, FEF D137 5% ( Bray-distance )
VEAT 25 A BRIA] ) 35 AL BR43#7 (Principal Coordinates Analysis), T 48454k B -+ 398 v 20 B A1 B B A R TS
HiMES

X F Microsoft Excel 2017 #4047 Hm4b # 52: [&], >R F IBM SPSS Statistics 20 e i #r ik 4, 18
TS FEA ¢ KSR TR L, A A0 A B IR] B 22 57 B E (P<0.05),
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2 HRS0

21 EFR=MENBEMERLHRENZN  SHAMERAESHEM L, £1E 0 =t a8 ZRA8 T
B HEAN S KRR (] 1-a) FIAAaie ] s AR 3252 (18] 1-b) o FRVER AR AL BRAIEAE [ = AL B
T BN 22008 0 253 R 41.67% F1 28.33%, JF61 5 7 AR 32 BE 43 3R 13.10% F1 7.04%. AH L T 5
VER AL, AN 1 = RE AL PG 20 G R IN T 13.34%, A1 TI BRARXT B2/ T 6.06%.

sofp? o 160
: Tul
. 40t N '§ | /
S XS 12
% 3 / b Te %/
no= + = 10
TR TR
TR BT 6 %
B / 5= af /
10 % S , /
=
0 é 0 /
MB 1B MB 1B
Kb PR Treatment KbPE Treatment

1 [ Ab B A 7 A 22 A A RN AL ] TRTAH X 2
E: MB: HAERRAS; 1B: B AR =R AR 7 RER R AR B A 22 53 2.3 (P<0.05), 1A,
Fig. 1 The disease incidence of banana Fusarium wilt and relative abundance of Fusarium oxysporum in different treatments

Note: MB: Banana monoculture; IB: Intercropping of banana with white clover. Different lowercase letters indicate
significant differences between treatments (P<0.05), similarly hereinafter.

22 EEA=HEMNEFEETEAFEMERAOZM  HE 1A, SREGRELH(MB) L, FEES
PEA = BB (IB) T3 HUoml & &t AL & L B A S RS A S m L (P<0.05), pH {H
AR B w3 0 (P<0.05)

#1 EFB=MENTIECFE M RS0

Tab. 1 Effects of intercropping of banana with white clover on soil chemical properties

o = N g e 75
Lty - (mgkg™") (mgkg")  (mgkgh ~ meke) (mg-kg™) (g'ke
Treatments p Alkali-hydrolyzable A ~ Available Available Organic
. NH,-N NO;-N .
nitrogen phosphorus potassium matter
MB 5.78+0.06b 84.91+4.09a 6.75+1.05a  7.95+0.56a 90.32+3.09a 668.16+48.14b  3.08+0.03a
1B 6.32+0.05a 78.87+4.13a 4.07+£1.61b  5.62£0.29b 72.83+£1.50b 675.37+34.11a  2.23+0.07b

TE: MB: BUERRAR; IB: FARENEE =R, [FSAR/NG TR A BI7E0.05K-F- 25 5+ . 3%, T IR
Note: MB: Banana monoculture; IB: Intercropping of banana with white clover. Different lowercase letters in the same
column indicate a significant difference between treatments at 0.05 level, similarly hereinafter.

23 EFB=MEXTIEMEY Alpha ZHEMMEI R 2 7H, M LT HRAIEFELLE, EEH =0t
FAb PR I B ) FE BRI AR B BN . AHTR Y Chao. Ace F1 Shannon 8 578 Ab 1] 19 25 571
3, 11 Invsimpson 8458 2 5 T A E A A AL B

24 EEBE=MEXTIEMELY Beta ZHFMMEN T Bray-curits BE A9 AR HT (B 2) 458 %
W, BRAEAR A RN 1 = B A PR A S PR R TR 250 22 S W 3, 50 1 RS 2 AR An il o A T 25 R
41.90% F1 10.76%, HAEFF A FENE H =M R IR S —H (PCoA 1) W] i IX 73 H K (1] 2a) . Hi[&] 2b AT
DL, BRAER A RN ENE 1 R R B A LR RV T S0 — il (PCoA 1) B IX 43 JF, 55 — NS — S A Al
Iy BIfERE T 2251 55.01% F1 7.54%,
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F2 HIRFEYIRY Alpha SRR

Tab. 2 Soil microbial alpha diversity indexes in different treatments

FfV% F & ¥ Community richness FEVE ZAEPE Community diversity
KbFH Treatments
Chao Ace Shannon Invsimpson
. MB 1232.56+6.62a 1217.03+6.77a 6.37+0.00a 283.37+2.38b
2l Bacteria
1B 1249.79+5.70a 1235.56+4.75a 6.35+0.01a 289.00+3.67a
) MB 503.18+6.07b 500.06+6.15b 4.43+0.02b 28.04+1.14b
HH Fungi
1B 586.47+7.29a 577.99+7.67a 4.524+0.03a 34.96+1.57a
a 0.06 b 0.15 ®MB (ﬁﬁf)
0.04 ® 0.10 o oB&EM
L ]
o
o 0.02 - ® 0.05 |
S hE g @
S T T T TG o —— 6 - :
.(2) —0.08-0.0 .0.04*0.02 0.02 0.04 0.06 0.08 E —-0.2 —0.1 0.1 0.2
><
< [ ]
< —-0.02 }+ ® —0.05
~0.04 | ® —o0.10|
@
@
—-0.06 L —0.15t
Axisl 41.90 Axisl 55.01

E 2 T Bray-curits #5405 (a) FE B (b) BEYE £ A BR 4T
Fig. 2 Principal coordinate analysis (PCoA) of bacterial (a) and fungal (b) community based on Bray-curits distance

25 EEB=MEMTIEMEEZEBROFM 2 A0 - FERUE YT TR 25 58 4k 3
. MK 3-am LA, EE A =05 (IB) FEAE R (MB) 1940 58 00 3w 113 AR W)
(Proteobacteria) . 5 A AL FAH L, E4FE A = ih 5 L 09 28 JE 7 7] ( Proteobacteria) . 2 FT B4 ]

Verrucomicrobia
Thermodesulfobacteria
Synergistetes
Proteobactcria
Planctomycetes
Nitrospirae
Latescibacteria
Ignavibacteriae
Gemmatimonadetes
Firmicutes

Euryarchaeota
Cyanobacteria

Chloroflexi

Candidatus saccharibacteri
Candidate division WPS-2
Bacteroidetes
Armatimonadetes
Aquificae

Actinobacteria
Acidobacteria

‘ b wMB (4F)
Zygomycota P =B (£1F)

Glomeromycota
Fungi_unidentified
Chytridiomycota

Basidiomycota

< 83.25
187.90

Ascomycota

0 10 20 30 40 0 20 40 60 80 100
Relative abundance/% Relative abundance/%
B3 YT (a) FELER (b) | TR AR = B
F: MB: HERE; IB: FAEEMEH =M H,
Fig. 3 The relative abundance of bacterial (a) and fungal (b) phyla

Note: MB: Monoculture of banana; IB: Intercropping of banana with white clover.
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(Acidobacteria) . ¢ %5 1 ] ( Chloroflexi) Flfif§ 1t #2 i€ 177 '] ( Nitrospirae ) AH Xt =F £ fi 25 54 hn; A& A 1]
(Actinobacteria) . #UFF&E ] (Bacteroidetes) FllJEBE 5 | 1 (Firmicutes ) M X 32 5 i B &AL, A K 3-b AT LUE
H, A A B LTI T2 ] (Ascomycota) , 5 HA/EFEM L, EEH =05 LI 7 H T
( Basidiomycota) . £k %% & | ] ( Glomeromycota) F14% 5 7 '] ( Zygomycota) A7 X} =F FE 8 in; T2 1)
(Ascomycota) FX 4= BERFAIK .

H Venn EIRF/RMTH . HIFTE 2 ML A OTU 9%k, JFiH8 HAE B OTU BT i ad Lk
B, AR (MB) 3, QBRI OTU MR 415128 1307 AMF1 628 4~ EAEH =M HL(IB) 113
A 1324 S4B - BR OTU, 667 1~ EL & B OTU, 2 /> A4b Bl L5 19 41 B8 A EL B OTU 4331 oy
OTU % it1Y 94.74% Fi1 88.22% (141 4) .

a

MB (Ffiff) IB (£1F) MB (H4f) IB (&1F)
E 4 AREABE S0 (2) FTEE (b)OTU 434F Venn [
Fig. 4 The venn diagram of bacterial (a) and fungal (b) OTU distribution of soil in different treatments

2 PR A Y R A SR 25 RN 5 . IR 5-a ATLUE T, SRR A EIAH L, 4E
H =R+ AR Desulfovirgula J& . Gpl16. Gp6.. Kofleria J& . TSRS (Nitrospira) . L8
J& (Rhodoplanes) . Spartobacteria F1 Syntrophorhabdus J& ¥ Xt 3= FE 34 N, Bacillus J& . Gaiella J& . Gpl .
Gp3. Gp4 MR B (Sphingomonas ) FHXT 3 BRI

L 5-b AT LAt A BT SR AR AR B, A 1 = S AR+ LR Davidiella J& . 76155 &
(Staphylotrichum) . SZ Tl J& (Acremonium) . $5 {25 J& (Mortierella) . YR FE & ( Thielavia) . Pl K J&
(Athelia) F11 2141 461 J& ( Periconia) FHAS FFESE N 4 1 18 )8 (Fusarium) . %58 (Aspergillus) . 314 &

a b
Sporosarcina - Rhodotorula [ s MB (H.AF)
Lysobacter - Acaulospora (1 BB (&)
GpXIII - Periconia o
Gpl - Humicola L
Bacillus -t Penicillium ]
Kofleria - Stachybotrys a
Syntrophorhabdus [ =1 Athelia ]
Nitrospira - Myrothecium |t
Rhodoplanes [ [ Purpureocillium [ 1]
Gp4 - Thielavia [
Desulfovirgula - Zopfiella L 1
Gpl6 —— Cercophora =
Denitratisoma —— Naumovozyma L]
Spariobacteria |t Peziza -
Aciditerrimonas o Aspergillus =
Gp3 I Mortierella - E—
Gaiella - Acremonium [ I
Sphingomonas I — Staphylotrichum A —
Gp6 L ] Davidiella -
Gemmatimonas __ - s Fusarium - —_— g )
108 6 4 2 0 2 4 6 8 10 4 10 6 2 2 6 10 14
Relative abundance/% Relative abundance/%

K5 AAbT - IEANTR (a) ML (b) B /K- F R K]
Fig. 5 Relative abundance of the top 20 classified bacteria (a) and fungi (b) in the soil under different treatments
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(Peziza) . Naumovozyma J& . Cercophora J& FEEHE & (Myrothecium ) FHRT=F BEF#AR

AED = BE RSB YT 20 40 s AL R, 2391 5 A FeL 5k ) TR AMOSE Z ARAR SCHE S0 A, O B Hh B W
AR KERZNE (R 3) . Hd, MR GP6. GPI16., %2 M1 J& (Spartobacteria_genera_incertae
sedis) . Desulfovirgula T8 . 2L 31 & J& ( Rhodoplanes) . 1L 3R I J& (Nitrospira) . Syntrophorhabdus T8
M Kofleria 1 5 22 /8 8 71 W ( Fusarium) 5 71 F ¢ & & (P<0.05). B, Davidiella 1 . |5 #%5 J&
(Staphylotrichum) . SCTRALJE (Acremonium) . #¢1% J& (Mortierella) . Y #15¢ & ( Thielavia) . B K 7 &
(Athelia) F1EA A 18 )& (Periconia) 593408 T T ( Fusarium) 2 AL R (P<0.05).

®3 TERXARIESHEMRKFEXNNFED Pearson X

Tab. 3 Pearson correlation between the relative abundance of genera and Fusarium

4l [# Bacteria ELTH Fungi
SERRIRT S 5 AF i T TR AH G SERAXS R GOAR T R AR

TR . . TR . .
JRkCE Average relative  Pearson correlation TRk Average relative  Pearson correlation
Genus level . Genus level .
abundance /% with F.oxysporum abundance /% with F.oxysporum
Gp6 6.61 —0.950%* Davidiella 2.97 —0.933**
Spartobacteri
partoacteria_generd_ 224 ~0.679* Staphylotrichum 271 —0.989%*
incertae_sedis
Gpl6 1.86 —0.964** Acremonium 2.23 —0.968%*
Desulfovirgula 1.77 —0.952%** Mortierella 2.10 —0.910%*
Rhodoplanes 1.55 —0.913** Thielavia 0.81 —0.877**
Nitrospira 1.28 —0.936** Athelia 0.74 —0.975%%*
Syntrophorhabdus 1.20 —0.952%** Periconia 0.36 —0.970%*

Kofleria 1.19 —0.716**

g KFEEE K (E 5) 7 LLE 1, GP16. Davidiella 18 . 171 161 % J& ( Staphylotrichum) . > T {0 J&
(Acremonium) , i 1155 & (Mortierella) R K 1 J& (Athelia) WA b A6 T FE AT (1 =P SEALBRAY + 358 5 48,
H 5288k ] R % 2 AR (P<0.05),

3 W iR

KN AR AN G B A NE 7 20 R SO el b & A 7™ o A VR A, MRS . HIERE T %, -
SRR A YRR A, DETTINR T A% 95 D R A 1 S E Y e R B R SR R R I A R B
FIEADCOC R 2, gl HIERUZEY X R, BRI T TR 10 2 B P B 220 A AT B
AT EE TR, ZAE 1 = R B A A 220 2 s 28 RN FEL e T TR AF G =F B2 34 i (IR T B/ E A A b 1
PRIk, B0 1 = M REX R A8 T TR — 7 ARIRICR, BB — & PR _L AR B 2 A 2206 .

5PV AR L, BRI = R PR E AR T 4 pH E A A 5 i (P<0.05), X 515
LY R AR IREHGE I, AL TR KA EE b5 IR W VR A5 RN ZH A, A

SO RE AR ZRIR R R AP 2, AR AE AR, B ) T pH (B R - S AR R B AT RE R T A
FERRZ I R NE I H . I pH (EEAE SRS Z AR R B AHDCC R, X AR ZWFIEIESLEE >,
BRI R 4 B RIS /N2 [RIE, &3 4 A0 SR 6E B i m H4h P,Os i &, 3 sl
Nk 40.0% ~ 50.9%. BRULZ S8, Y5 - GEi A Y 2 ) s A PAR R E A AR IR EEEME
T, AR G A0, SR RS R [ A i A4l A 1 - i A W0 A 1 AR BRI,

SER T - BEGSUE M REVE, B AT SR AR R 4 A vh i AR BT 2 e SR A 1 AR B X R T
S SE S AT ARG AR ZR AR - SJE A W T BN DI RE B2 M S 4 Y AR FR 20 vl DA ks + g8
TR I 2540, BE IR P h S5 3 Ja A C R D Re R M 2 ek . FEASISS H, Alpha ZHE1E AT 4s
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R, BEA S RAPRA S B R AR EE . HE, XA, 2 InvSimpson $5 41U,
HR TR AT, FARAR AR BN, A0 T B R 25 A YVR A — F AR B B X 43 Tk o
PR Y W AR A, TRE R TEME A =R RIERUE Y I A A E IR AR LT B, R, B A
Ve =it FER] DL OB iR I8 1 R, I BB T3 Y Z RE R IS 454

AN TR Ak 3 - 358 r 440 TR RN L TR A VS A AR T IR I R 22 5 . Horh, mnE s A5 2R R, FEARK
oA el 3 b, AN B AT AR JE B T (Proteobacteria) . EL B AL A F 251 (Ascomycota), HAH
LT R AL T, A 1 = i R PR I 253 0 T AR TR AR AT E R, BRAR T B A T TR
WEFEUE B, 288 B T T HAT 0 RS 259 B9 VR B, F B P28 1 1o KZE0W IR B s 09171, IR 25848
i, BRI TR TR AR Z A R PR B BRRIEC Y (R, AR rh, AR 1 T3
ZHFHE TR R REEE N = R AR RRE N EE N R — BRI R ER, EIE
H =M BN A 4 A AT EL AR B T AR 2454 19 OTU, R ENE 1 = A PRAF i o048 T 38604 Wit
WA, IF HARS R A E B E R, AL TR E R AL, GPI6. Davidiella 55 T# W W FEEAE 1 =0
B AO PR -3 B AR A OGRS T UL R Bk BE TR 5 AR A i VT TR R B B TR DGR (P<0.05), A BFTE R
WY, BRAT TR I L — S R 1% e 0 TR A2 56 1 A 238 A0 4 1 AR OGP, A AR B GPI6 s 4R,
A e S KT b B 22 J TR AR R AR i R PR IR B N 3R

2 LTk, FEAE P i AR 1 ] DA AR SR o R e AR, A HIERUE Y R A A AR, I
BRUEIX 2R o B =0 AN PR o IR B AR X T BE RS, R Y e, R IR YRR 4
A FIZE G J 2%, 33X AT B R B T A 2 R R BRI 2 I . A 25 SR mT LUk R A TR
LRI AL ZE i PR AT 4L

BE Rk
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Effect of Intercropping of Banana with White Clover on Banana

Fusarium Wilt and Soil Microbial Community

LIU Manyi', WANG Yutong', SUN Mingze', LI Rong’, WANG Beibei'
(1. College of Tropical Crops, Hainan University, Haikou, Hainan 570228, China; 2. College of Resource and Environmental Sciences,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: An attempt was made to explore the changes of soil microbial community in continuous cropping
banana orchards after banana was intercropped with white clover (7rifolium repens L) and the effect of the
intercropping on the incidence of banana Fusarium wilt. Banana was intercropped with white clover in
continuous cropping banana orchards, with monoculture of banana as control. The soil microbial community
structure and composition among different treatments in the banana orchards were detected by using high-
throughput sequencing and their differences were analyzed. Compared with the monoculture of banana,
intercropping of banana with white clover reduced the disease incidence of banana Fusarium wilt by 13.34%,
increased the pH value by 0.54, and increased the content of soil available potassium by 7.21 mg-kg'.
Compared with the monoculture of banana, the intercropping of banana with white clover significantly
increased soil microbial diversity, and formed a unique community structure. Moreover, the intercropping of
banana with white clover changed the community composition of soil microorganisms, significantly decreased
the relative abundance of Fusarium oxysporum, and increased the relative abundance of GP16 and Davidiella.
It is concluded that the intercropping of banana with white clover in continuous cropping banana orchards
significantly reduced the number of F. oxysporum, increased soil pH and microbial diversity, changed the

community structure of microorganisms, and then reduced the incidence of banana Fusarium wilt disease.
Keywords: high-throughput sequencing; banana Fusarium wilt; Fusarium oxysporum; microbial community
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