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RESUMEN
El marchitamiento de plátano o enfermedad de Panamá causada por
Fusarium oxysporum f. sp. cubense (Foc) es una de las enfermeda-
des de mayor importancia económica y dañina del género Musa. Ella
fue la causa de destrucción de más de 50 000 ha de Gros Michel y su
sustitución por el cultivar Cavendish, junto con importantes transfor-
maciones de la industria de exportación de plátano durante la prime-
ra mitad del siglo pasado. Unos años después de la excelente revi-
sión de R. H. Stover publicada en 1962, la enfermedad llegaba para
establecerse. Desde entonces se ha ganado un importante conoci-
miento con respecto a la diversidad de Foc y su probable origen.
Esto salió a través de la aplicación de la técnica de los grupos de
compatibilidad vegetativa (VCG) a Foc, y más tarde por diferentes
técnicas moleculares. La creencia de que los cultivares Cavendish
podían ser atacados solo en los subtrópicos, les permitió a las gran-
des empresas de exportación de plátano hacer inversiones impor-
tantes sobre plantaciones Cavendish en Filipinas, península de
Malasia e Indonesia a inicio de la década del noventa. Hubo muchos
millones de pérdidas debido a la nueva y agresiva cepa Cavendish
VCG 01213 («raza tropical 4»). En el presente artículo se realiza una
revisión del conocimiento actual sobre la estructura de poblaciones
Foc, la reacción de variedades contra diferentes VCG y los posibles
mecanismos de defensa involucrados, así como las posibilidades
de manejo a través de los procedimientos de control químico y bioló-
gico, con énfasis en la necesidad de prevenir la entrada de cepas
agresivas a las Américas y el papel de los servicios de cuarentena
de las organizaciones nacionales de protección de planta.
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ABSTRACT
Fusarium wilt of banana or Panama disease caused by Fusarium
oxysporum f. cubense (Foc) is one of the most economic important
and harmful diseases of Musa. It was the cause of destruction of more
than 50 000 ha of Gros Michel and the substitution for Cavendish
cultivars together with important transformations of the banana export
industry during the first half of the last century.  A few years after the
excellent published review of R. H. Stover in 1962 the disease was
coming to halt; an important knowledge has been gained on the diversity
of Foc and its probable origin from then. This came out through the
application of the Vegetative Compatibility Groups (VCG) technique
to Foc and later by different molecular techniques. The believe that
Cavendish cultivars can be attacked only in the subtropics, led to the
large banana export companies to make important investments on
Cavendish plantations in the Philippines, Peninsular Malaysia and
Indonesia at the beginnings of the 90’s. Many millions were lost due to
the new Cavendish aggressive strain VCG 01213 («tropical race 4»).
A review of the present knowledge on the structure of Foc populations
is carried out in the present paper, the reaction of varieties against
different VCGs and the possible defense mechanisms involved as
well as the possibilities of the management through chemical and
biological control procedures emphasizing the need to prevent the
entry of the aggressive strains to the America’s and the role of the
quarantine services of the National Plant Protection Organizations.
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INTRODUCTION

The history on the Fusarium wilt (Panama) disease of
banana and plantains caused by Fusarium oxysporum f.
sp. cubense (Foc) has been comprehensively reviewed by
Stover (1962b), Ploetz (1990c) and more recently by
Ploetz and Pegg (2000).

The first description of Fusarium wilt of banana and
plantains was by Bancroft (1876) in Australia, who was
unaware that at that time was dealing with a disease
today widely recognized as one of the most destructive in
the history of the world agriculture. The disease was again
reported in 1890 in Central America (Ashby, 1913). It
has been estimated that between 1890 and the mid 50�s
more than 40,000 ha of the cultivar Gros Michel (AAA)
were destroyed [Stover, 1962b]. The Cavendish cultivars

were only reported affected in the subtropics. The currently
arising of Foc tropical race 4 (GCV 01213-01216) has
caused important losses in plantations of Malaysia and
Indonesia: more than 8 million plants on traditional
plantations and more than 5,000 ha of commercial
Cavendish plantations has been affected with annual
losses over 75 millions USD, with effects on family income
of thousands of workers and farmers [Masdek et al., 2003;
Nasdir, 2003]. Its potential introduction to the Cavendish
plantations of America would have a great economic and
social impact.

A considerable increment of the number of reports of the
disease occurred at the beginnings of the last century,
mostly related to export commercial plantations. The glo-
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bal distribution of the disease (Fig. 1) has an important
anthropogenic component; as the infected rhizomes are
frequently free of symptoms, it is not unusual that Foc
were introduced into new areas with conventional
plantation material [Ploetz and Pegg, 2000]. Although
the disease is well known because its economic impact
on the industry, it should be taken into consideration
that only 21% of the world banana production is
exported (68 million ton was produced in 2002;

FAOSTAT data, 2004) and hence, the 80% of the
production is locally consumed. The impact of the
disease in subsistence agriculture are not so well
documented and probably could not be as high as that
reported by the industry of banana export in the last
century. It is however important for small growers in
Brazil [with a wide consumption of Prata types (AAB)
highly susceptible to the disease], South and Central
America, South East Asia and Africa.

 

Disease distribution is highly related to the introduction
of new cultivars to the growing areas [Stover, 1962b].
The cultivar Manzano (Silk, AAB) was introduced to the
West Indies before 1750 as a shadow plant in cacao and
coffee plantations and its presence indicates the establish-
ment of Fusarium wilt. Fusarium wilt epidemics were related
to the increment of Gros Michel demand by import
countries and to the own disease effect. The lost of
plantations productivity determine the use of new areas
free of the disease. The cycle of planting and abandonment
impulses the disease distribution. Based on the written
records, the history of Fusarium wilt in the Western
Hemisphere is unclear.

The first official report of the disease in Cuba was by Smith
(1910). Johnston (1915), reported that the cultivars Gros
Michel, Manzano and Burro Criollo (Bluggoe, ABB), were
already severely infected in 1910, although there are
antecedents of the presence of Fusarium wilt in Manzano
since the last years of XIX Century. The distribution of
the disease was highly related to the introduction of
diseased material in free areas. The management practice

relies exclusively in the destruction of affected areas and
the replacement of the cultivar Gros Michel by Robusta
(Cavendish subgroup, AAA). With the wide adoption of
the Cavendish cultivars, the disease lost its economical
importance lasting confined to the cultivars Manzano and
Burro Criollo in small grower�s plots and houses backyards.
Due to the impact of Black Sigatoka in the costs of
production, 12000 ha of FHIA hybrids with partial
resistance to the disease has been introduced in
substitution of the susceptible Cavendish banana and
63,000 ha of Burro CEMSA [Cardaba type BBB, according
to Valmayor et al., 2000 and Stover and Simmonds,
1987] and Pisang awak (ABB, susceptible to the disease)
in substitution of the plantains [Pérez et al., 2002]. In
localities with conducible soils re-emergent outbreaks of
Fusarium wilt has been reported in the cultivars Burro
CEMSA, FHIA 03, FHIA 18 and Pisang awak [Pérez et
al., 2004a].

Fusarium wilt occurs in Africa in four areas: the Canary
Island, West Africa, South Africa and East Africa. In
Canary Island and South Africa Foc race 4 affect

Figure 1. World distribution of Fusarium oxysporum f. sp. cubense: race 1 and 2 (countries shadowed
with squares); subtropical race 4 (areas in grey South Africa, Canary Island, Taiwan and Austra-
lia); tropical race 4 [in dark oblique lines, Malaysia, Indonesia, Papua New Guinea and Australia
(north Queensland)].


