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Mini data sheet on Fusarium oxysporum f. sp. cubense Tropical race 4 
 
 

Fusarium oxysporum f. sp. cubense Tropical race 4 was added to the EPPO A2 List in 
2024. A full datasheet will be prepared, in the meantime you can view here the data 
which was previously available from the EPPO Alert List (added to the EPPO Alert List in 
2023 – deleted in 2024). 

 
Why: Fusarium wilt or Panama disease caused by Fusarium oxysporum f. sp. cubense is a 
severe fungal disease of banana, and a quarantine pest in most banana-producing countries. 
Four different races of F. oxysporum f. sp. cubense have been designated based on their 
pathogenicity to different reference varieties under field conditions. In particular, race 1 
caused severe economic losses during the mid-20th century to the cultivation and trade of 
cultivar ‘Gros Michel’ in Central America and the Caribbean, until it was replaced by 
resistant Cavendish cultivars. In 1992 a new variant of F. oxysporum f. sp. cubense called 
the tropical race 4 (TR4) was identified in South-East Asia infecting a wide range of banana 
cultivars, including Cavendish clones. In 2019, it was proposed to consider TR4 as a distinct 
species called Fusarium odoratissimum, but this is still being detabed. In 2013, TR4 was 
reported for the first time in Africa, in Mozambique. In 2019, it was found in Colombia, which 
was the first finding in Latin America where approximately two thirds of the world banana 
trade originate. In the EPPO region, TR4 has been reported in Jordan (EPPO RS 2014/170), 
Israel (RS 2018/106 and 2019/059) and Türkiye (RS 2020/015). In Israel, the disease is subject 
to eradication measures. Considering the serious economic damage TR4 is inflicting to 
banana production and its limited occurrence in the EPPO region, it was felt useful to add 
TR4 to the EPPO Alert List. 
 
Where: 
EPPO region: Israel, Jordan, Türkiye. 
Africa: Comoros, Mayotte, Mozambique. 
Asia: China (Fujian, Guangdong, Guangxi, Hainan, Yunnan), India (Bihar, Gujarat, Madhya 
Pradesh, Uttar Pradesh), Indonesia (Irian Jaya, Java, Kalimantan, Sulawesi, Sumatra), Israel, 
Japan (Ryukyu Archipelago), Jordan, Laos, Lebanon, Malaysia, Myanmar, Oman, Pakistan, 
Philippines, Taiwan, Thailand, Vietnam. 
South America: Colombia, Peru, Venezuela. 
Oceania: Australia (Northern Territory, Queensland), Micronesia, Tonga. 
 
On which plants: Musa spp. TR4 has overcome the resistance to F. oxysporum f. sp. cubense 
in Cavendish clones and can attack other banana cultivars such as plantains, cooking bananas 
and a diverse range of dessert bananas which are major sources of food in tropical countries. 
 
Damage: Affected banana plants show irregular yellowing of the margins of older leaves, 
which later turn brown, dry out and collapse around the pseudostem. Stem splitting can also 
be observed. Internal symptoms include yellow to reddish-brown discolouration of the 
vascular tissues. Affected plants show a wilted appearance and rarely produce marketable 
bunches. 
 
Dissemination: F. oxysporum f. sp. cubense is a soil-borne fungus and it is considered that 
its clamydospores can survive for several years in the soil. Planting material, water, soil 
particles, tools, footwear and machinery can efficiently disseminate the fungus. 
 
Pathways: Plants for planting, soil, soil contaminating tools, footwear, and machinery from 
countries where TR4 occurs. 
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Possible risks: It is generally accepted that TR4 represents one of the biggest threats to 
banana production worldwide. There are no curative treatments, and it is estimated that 
most banana cultivars commercially grown are susceptible to the disease. Research is being 
carried out to produce tolerant or resistant banana varieties, but this is part of a long-term 
strategy. It is thus essential to avoid the introduction of TR4 into areas that are still free 
from it. In the EPPO region, banana production is limited to its warmer parts, such parts of 
the Mediterranean Basin (e.g. Canary Islands (ES), Cyprus, Greece, Israel, Italy, Jordan, 
Madeira (PT), Morocco, Türkiye). The fact that TR4 has been detected in restricted areas 
around the Mediterranean Basin shows that it has the potential to enter the region. In its 
risk assessment for the European Union, EFSA concluded that TR4 has the characteristics of 
a quarantine pest for the European Union. As the economic impact of TR4 is expected to be 
high, it could be advised that banana-growing countries in the EPPO region take measures 
against this pathogen. It should be noted that FAO and the IPPC are coordinating many 
actions against this disease including workshops, websites, communication material, and 
guidelines to help NPPOs preparing their response to TR4 outbreaks should they occur on 
their territory. 
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