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Research progress in Fusarium wilt of cucurbitaceous
vegetables and rhizosphere microbiome for biocontrol
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Abstract: Fusarium wilt is a refractory soil-borne disease known as “cancer” in cucurbitaceous
vegetables. It has become a bottleneck restricting the sustainable development of the
cucurbitaceous vegetable industry in China. We briefed the negative impacts of Fusarium wilt
on cucurbitaceous vegetables and introduced the damaging mechanism of Fusarium wilt from
cell wall-degrading enzymes, toxins, signal transduction, and virulence genes. Furthermore, we
innovatively elaborated on the mechanism by which rhizosphere microbiome in defending
against Fusarium wilt of cucurbitaceous vegetables from the pathogen, soil, and plant
perspectives. We then discussed the key factors associated with the occurrence and inhibition of
Fusarium wilt. Finally, we prospected the construction of the core microbiome and the research
on the molecular mechanism of rhizosphere microbiome. It is expected that the application of
biocontrol microorganisms in the prevention and control of diseases will enter a new era. This
work can provide ideas for deciphering the mechanism of improving crop resistance to diseases.
Keywords: Fusarium wilt; Fusarium oxysporum; rhizosphere microbiome
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Figure 1

Mechanism of Fusarium oxysporum infecting cucurbitaceous vegetable.
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Figure 2 Mechanism of rhizosphere microbiome to control fusarium wilt of cucurbitaceous vegetable.
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BIRYBRI, e SEAE A K o VT2 IR
HH 25 PR TR 56 A4 977 40 TR RT3 o 1 R A L AR

G AR E A S 2 Ay A R E
FEOUR Al A, 3T YA, B .
BRLOEG . BERIBFSEE ORI, e i
F A AN = i | B2 e R AR G T
(Burkholderia anthina)idid A= 4 [ & 7= A= WE 8k
R IAED A 2 R B AR R TS 14
H i R R R A K AMF AT LS 35 3=
TE AR, 38 AT LAFERR SN 2% 5 DE K A T 22 1)
2%, N4 ORI /55 25 AR 3% 43 W WA [T F g
71, PR R KRR U 2 AR P
W R, B RIR A RENS /34 K &K (indoleacetic
acid, IAA), Ii75M&(abscisic acid, ABA), IREFHR
(gibberellin, GA3)F14H ifl 7334 (cytokinin, CTK)
FWMRMET FHEYAERKE, IR w4
K2 peah, sER A - IR -1
TR IR N 2 B ) 25 AP b L5 i, BETTEG
A FAEYIBNRE ST, AR,
333 FESEVMFERSMERM

BB LB B B AR AR AT R S5 AT LA™ AR R ot

Vs AP0 3 A P bE . 9O R B AT T
(Pseudomonas fluorescens)fit i S IR I+ i
R 24- O BEENIR =, SR m AN 2R
WAEREE R, WeamNE R
(Ochroconis guangxiensis) X22 i/ A= ZEE M |
B2 7 R AR Al ) s i R N d i
R & s, PR v s, By
SR FEXT RS BOREE 1™ AMF 2 A S F4
W R K25, MY R RN, KA IR A
B AR iR S, AR R GRS PP
(systemic acquired resistance, SAR); 7EJ 5 & A
T, AMF RERE = LEAHDCACHI 4, ETT0E ST
BRIF T m B AN, A KA S R 50
PEHUIE (induced systemic resistance, ISR) 2%, if
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AWFERY] AMF RERSE TR E KRR 2
AL . S E AL N RSN RS L
DAREARIR TR SR AL A A 1 U 7 e, e
PARERRIEYRAG, @itk miR ., K
HIRR/ AR DB S VAR 518, 55 ISR/SAR i
BRI SRR, BRI TR
RO,

4 RZ

ili 28 g o — Mol T SRR ) 5 A K RE T At
BPE L, XTSRAERAFERAEH, 74
PR R B SE BR TR L AR
By i3 T B A 45 JIN S At 28 1) ) B ) LA 2800k
BACERRA R PR R BTG e o SR, A BT
PEEYI)™ W AE TS R rp 2 2RI R 2y, &
B2 K B AT e HLAF AR 22 S5 3
B A, JEL 2 T RS 22 A MBI IR )
o TR TR 220 5 A 1 S BE R E P I
TN S A B R bR S E B I T RE AN AR
E NGB R B 2 R SE . AR RN
SR JLANTT T RIS o

(1) a7tz A= A Y 5B D] 1

IR PER | BRI RS . £
Tl A W 25 2 2 i T ) 22 5 A A 23 A 7 7 i
B DIy 228 G B LR A HoR | 52k
DRIZH R e 1 Py 45, 0 M AS [ g L g 2 1
SR DRI A S LA AR, b A%
T R AR I AT BESCBRE TN -, Fh s R S R AR B
A RAN B IR AR WA e 22 53, A7 Bl T TR O A 2
o 5 U 5 o ) S Sh A Al ] PASE
BTN Aty 28 0 A U, D0 i X Al 20 A 44
U BIA i A P U A0 R g

(2) FZ4 SHOE A fi A2 BT Rk

A B BE R E R A RGP Ed ,

5 125 TR R ) BLH G 3R B HAE B ROCR U IR i
PEAZ AL 220 A R By TR, ARG AE By T R i
VEFH AT IF 2 R A R A S B )
55, XoF AR 7 T A 0 12 AN RE LB T b 1l AR
F, MR RIS, AR . TR .k
LT B b 2y S5 A i v O 470 P 3
SR PULGPURIE T L R I R0 AR K TR AR A 1Y
AR o U, DR ANTTO0 ST B4 D RE L A
e ANZRiRTE Forb, MR R 22 LA | 1 B
5 DIRE S A IS 220 A BT AR ) TR
5 FEUCAEACHE IS r T, ) DL i BE A 2
B BRI ERIE | R AR SRR B i
ARSI B RE ), Wl E ek AT R
e A SR A , W IR TSR 25 Y
B R A AR 2 B

(3) MEAZ LA Y2 S ikt

B DR O AR A R IR T AR B 4
S S IR R DA S A 2 it AT 5 % AR T
A IFEARRRE A — FIOBTEOR FRAR R DA )
AR LAESR YRR SRR, WA E Y,
PETMTARZEINRERUEY) , TS T L (AR | 32
VE A7 1 o — MMERRESE RIAZ O AR I
ity B AR R OCHEYIRD VR SO F R 24
P, T BB AR EAR TR SC R | AR E B A
T RE , T T R 2 1] BT 5 5w 4 B L T
SRS R 2 LA Oy U R B0E 5 1A%
TR AR o T3 Ah, 30 320 B B B 4 i o
SEHEARRIBE K, ST AR E RO U W T
T, A RER = A BT T R 2T AR PR A A RS
RET, BESRABHE . AR 25X AR B T Al o

HeAh, AE Y G B A W AR o 1A X
(microbe-associated molecular patterm, MAMPs)
FBITRAWTSE, T RE 1 AE B 18 B 6 e 3 Hh iou
FRWE . H Rl B R AR S R S, AR
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