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Introduction of

Tokyo University of Agriculture 
and Technology (TUAT)

a mid -size national university 
having two faculties, Faculty of 
Agriculture and Faculty of 
Engineering



2https://www.tuat.ac.jp/outline/disclosure/movie/tuat_pr_movie_5.html
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Invasive plant diseases threaten 
human lives indirectly

Jan 2020 ²Mar 2023 ṕNIHṖ
Population Ḳ~8 billion
6.9 million people dead

1845²1846
Population Ḳ~1.25 billion
1 million people dead

Potato famine COVID -19
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Impact of invasive plant diseases in 
human history

Lucas (1998)
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Examples of recently important 
invasive plant diseases

ÅCitrus Greening by Candidatus Liberibacter asiaticus

ÅDutch Elm by Ophiostoma ulmi

ÅSoybean rust by Phakopsora spp.

ÅWhite pine blister rust by Cronartium ribicola

ÅChestnut blight by Cryphonectria parasitica

ÅBanana new wilt disease by Fusarium oxysporum f. sp. 
cubense race TR4 (FWB)

ÅSweet potato foot rot disease by Phomopsis destruens

ÅTomato yellow leaf curl virus (TYLCV) disease transmitted 
by whitefly
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USDA addresses the invasive plant 
pests by:

ÅEncouraging adoption and implementation of integrated 
pest management (IPM) techniques

ÅHelping farmers make pest management decisions that 
are environmentally friendly

ÅCoordinating invasive species efforts at the national 
level

Å Investing in research to develop trade mechanisms that 
reduce risk of pest entry

ÅDeveloping and maintaining real - time information on 
invasive pests 



Banana is closing to disappearing
by the pandemic of invasive New FWB
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The genus Fusarium

Ascomycota
Perfect stage: Nectria Gibberella
More than 100 species
Classification is currently undergoing

(F. oxysporum species complex, etc.)

Mycoprotein ṕF. venenatum Ṗ
Biocontrol agent ṕNPFṖ
Animal pathogen (as MRL 8996)
Plant pathogens

F. oxysporum (as Fol 4287)
F. solani
F. fujikuroi
F. graminearum ẓmycotoxin
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Fungi/Ascomycota/ Sordariomycetes /Hypocreales/ Nectriaceae



Fusarium oxysporum

Fusarium oxysporum ṕspeciesṖ

forma specialis ṕf. sp., forms Ṗ
taxonomy based on host plant species
f. sp. cubense (Banana wilt, or, Panama disease Ṗ
f. sp. lycopersici (Tomato wilt)
f. sp. conglutinans (Cabbage yellows)

ṕmore than 120 forms Ṗ

Race
taxonomy based on host plant varieties
race 1ṕIncompatible cv. Cavendish Ṗ
race 2ṕIncompatible cv. Cavendish, endemic in CA Ṗ
race 4ṕCompatible cv. Cavendish Ṗ

race SR4ṕSub-tropical race 4, weak pathogenicity)
race TR4ṕTropical race 4, strong pathogenicity Ṗ

F. oxysporum f. sp. cubense race TR4:New FWB fungus 13



Fusarium oxysporum f. sp. cubense ( Foc ) 
the pathogen of Fuasrium wilt (FWB) 
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Soilborne pathogen
Difficult to control



15Dita M et al. (2018) Front Plant Sci 9:1468Wiki

The pandemic history of FWB



Switching to resistant variety 
Cavendish

16

Miami fruits
OhhoExpress

Race 1
Race SR4
Race TR4

cv. Gros Michel cv. Cavendish
(resistant to race 1)

Race 1
Race SR4(weak pathogenicity)

Race TR4(strong pathogenicity)



Fusarium oxysporum f. sp. cubenserace TR4

The Pandemic of New FWB
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How is Foc transmitted?
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Transmission through
ÅSoil
ÅAir
ÅWater (Flood, irrigation)
ÅHuman foot and equipment
ÅSeedling plants

Countermeasures (Similar to those for COVID -19)

Å Isolation of fields
ÅSanitary management (Shoes, Equipment)
ÅProhibition of movement of Seedlings, Fruits, 

Residues
ÅPathogen - free seedlings
ÅSoil disinfection, etc.
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https:// www.sciencemag.org/news/2019/07/devastating-banana-disease-may-have-
reached-latin-america-could-drive-global-prices

New FWB has arrived in
South America (Colombia)

2019
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New FWB has arrived in
South America (Piura, Peru)

2021



2019 Colombia(García-Bastidaset al., 2019)

2021 Peru(Acuña et al., 2020)

2023 Venezuela (Herrera et al., 2023)

Colombia

Peru

Venezuela

New FWB has arrived in
South America (Venezuela)

2023
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¿Qué es Fusarium Raza 4 Tropical ïFoc R4T?

V Hongo del suelo que sobrevive por décadas.

V No tiene control químico eficaz.

V Afecta todas las variedades de banano y

plátano.

V Causa marchitez hasta la muerte de la planta.

V No existen variedades comerciales resistentes

ni tolerantes.

V No afecta la fruta ni a las exportaciones.

V No afecta la salud humana.

Countermeasures in Peru
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Foc R4T - Piura - Perú - 2022

Mapa de sitios de prospección y positivos a 

Foc R4T a nivel nacional (2021 ï2022)
Ubicación de reportes positivos a Foc R4T 

(Sullana ïPiura) (Abril 2021 ïAgosto 2022)

Countermeasures in Peru
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Contención ïmanejo de Foc R4T en Piura

Countermeasures in Peru
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Has New FWB arrived in Japan?
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