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Symptoms

Tylose



Fusarium Wilt of banana in Asia
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Fusarium Wilt of Banana in China

Incidence Area in China

Producing center is moving
from Guangdong province
into Guangxi



1. Large scale monoculture of bananas

2. Small-scale farming by individual owners

3. Irregular production of tissue clture plantlets

4. River pollution and farming operations 

5. Disregard of quarantine regulations

6. Movement of plants, people and equipment



Fusarium oxysporum f.sp. cubense







Diversity and distrubution of Foc In China

8 VCGs were discovered in China

Cooperation：Dr Altus Viljoen
Stellenbosh Univeristy

Chunyu Li and Ganjun Yi. 2014. Fungal Genomics and Biology



Evolution of Foc worldwide

1. Genome re-sequencing
（1）56 Strains：From Dr Altus Viljoen，Randy and ourself

（2）4 Races、24VCGs and covering 35 contries worldwidely

2. Co-operation：
Laboratory of fungal comparative genomics,Umass Amherst, USA

Altus Viljoen Randy
Lijun Ma



Information of the reseqenced Foc isolates



Quality of the data, and results of assembled contigs



Phylogeny of re-sequencing isolates within 50

conserved genes

Phylogeny of Foc basing on genomic SNP

Evolution of Foc TR4、Foc STR4 and Race 1



Virulence

 Infection process

 Mycotoxin

 Effectors
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the whole invasion process of Foc TR4
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Research on Mycotoxin

Chunyu Li，Ganjun Yi. 2013. PLOS ONE

Patch clamp recording technique



Changes in host metabolic pathways caused by BEA

Down-regulated pathways
Up-regulated pathways



Changes in host metabolic pathways caused by FA

Down-regulated pathways
Up-regulated pathways



Foc TR4Control

BEA--- FA---

Inoculation test on banana

Pathogencity of BEA and FA Knockout mutant 
mutant

1   2   3   4   5   6   7   8   9

Changes of the BEA and FA biosynthesis in the mutants



Research on Foc TR4 Effectors
Adsorption phase

共生-腐生过渡

Biotrophic Phase

Mining the Effectors expressing during invasion by RNAseq

Expressing the Effectors from Foc TR4 LS 

Region and highly expressing during invasion

18      32       48      72

FOIG13528

18      32      48      72

FOIG14163

RNAseq

qPCR

Necrotrophic Phase
Transition



Remaining moderate virulence



Disease index ：
DI= [(N1-5 x S1-5)/(N x S)] x 100%

DI=0 No virulence

DI=1%-25% Weak virulence

DI=26-50% Moderate virulence

DI=51%-75%Strong virulence

DI=76%-100% Super virulence

Disease index statistical method



Prevention Methods 
1. Pre-collecting the local banana germplasm
2.Forbiding the means and source of introduction
Restriction or quarantine of the foreign banana plantlets
Labor’s movements

3. Launch of an awareness campaign
4. Introduce on-farm prevention and sanitation practices
Controlling water especially the irrigation
One-gate-banana-plantation
Sanitation of the tools and shoes at the gate



Eradication methods

Biofumigation

1. Identification of the disease
center;

2. Sanitation of the infected soil and
plants with high concentration of
fungicides or Quick Lime;

3. Killing the diseased plants with
the mixture of glyphosate and
carbendazim, then burn it;

4. Or Keeping the diseased plant in
its place and don’t step into the
infected area.



Integrative Control Measures 

1. Basing on resistant or tolerant varieties

 Reducing fungicide application

 Facing the threat from the pathogen's evolution  

2. Designing a good banana plantation 

 Restricting the movement of personnel

 Cutting off the transmission routs, such tools, shoes and etc

3. Preparing the Banana Plantlets free of Foc

4. Water treatments: chlorine dioxide, Lime nitrogen, Bacillus subtilis

5. Soil management. 

PH value, Microbes, organic matters and etc
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The effect of root exudates on spore germination
1. Musa ABB cv `Dongguan Dajiao`; 2. Musa ABB cv `Zhongshan Dajiao`; 3. Musa AA cv

`Haigong`; 4. Musa AAA Cavendish cv `Wilt-resistant #1`; 5. Musa AAA Cavendish cv

`Brazilian`; 6. Musa AAA Cavendish cv `Wilt-resistant #5`; 7. Musa ABB Pisang awak cv

`Guangfen #2`; 8. Musa AAA Cavendish cv `Dafeng #2`; 9. Musa ABB Pisang awak cv

`Guangfen #1`. The germination of differed significantly among the cultivars (χ2, df=8,

p<0.0001).

Earlier Screening Method

Susceptible cultivars

Highly resistant cultivars



A CB

The effect of root exudates on spore germination 

Musa ABB cv `Dongguan Dajiao` Musa AAA Cavendish cv `Wilt-resistant #5` Musa AAA Cavendish cv `Brazilian` 

Musa AAA Cavendish cv `Brazilian` Musa ABB Pisang awak cv `Guangfen #1` Musa AAA Cavendish cv `Dafeng #2` 



Biology control 



Fermentation the banana Pesoudostem with biological strains
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Bioassay in Greenhouse



Chinese Leek control Fusarium Wilt of Banana

Chinese leek field Sugarcane field

Rice field Vegetable field



The extract affects Foc TR4 mycelial growth
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The extract deformed Foc TR4
Mycelium
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The extract killed Foc TR4 spores
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Conclusions

1. Foc TR4 spread to all of the banana production area in China 

2. Foc is evolving rapidly, and is a threat for the world banana industry

3. Effectors and mycotoxins are the virulence factors of Foc TR4 

4. Integrative Control Measures basing on the resistant or tolerant varieties, 
and other methods including biology control, rotation should be adopted
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