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ABSTRACT
Engelbrecht, C. J., Harrington, T. C., and Alfenas, A. 2007. Ceratocystis
wilt of cacao—A disease of increasing importance. Phytopathology 97:
1648-1649.
Ceratocystis cacaofunesta (formerly C. fimbriata) causes a lethal wilt
disease of cacao (Theobroma cacao) in the Caribbean and Central and
South America. Recent studies employing phylogenetics, intersterility,
and host range separate the cacao pathogen from other strains of the C.

Ceratocystis wilt of cacao causes wilting and death of cacao
(Theobroma cacao L.) and the related genus Herrania. It is
caused by the host-specialized fungus Ceratocystis cacaofunesta
Engelbrecht & Harrington, which was recently described as a
species distinct from C. fimbriata (10). C. cacaofunesta has been
identified only in the Caribbean, Central and South America; thus,
it may be indigenous to the Americas (1,10,13).
C. cacaofunesta typically enters cacao plants through fresh
wounds, such as those caused by pruning or pod harvesting (21),
and it moves through the host in the secondary xylem. Machete
blades are an efficient means by which the pathogen spreads (21),
hence the common name of the disease, ‘mal de machete’. Ambrosia beetles of the genus Xyleborus often attack affected trees
(28), liberating frass as they excavate their galleries (16). The
frass contains aleurioconidia (chlamydospores) and conidia of the
pathogen and may be carried by wind or rain splash to wounds on
other trees (15). Fungal-feeding nitidulid beetles are vectors of
ascospores of other members of the C. fimbriata complex (8,
14,17,23) but have not been associated with cacao wilt. Like other
members of the C. fimbriata complex, C. cacaofunesta is homothallic through unidirectional mating type switching (36), and introduced populations can persist in an essentially clonal manner
through asexual reproduction and production of sexual spores
through selfing.
History and range of Ceratocystis wilt. Ceratocystis wilt of
cacao was first reported in western Ecuador in 1918 (27). It resulted in extensive damage in Colombia after 1940, in Costa Rica
in 1958 (although it may have been present as early as 1926) (27),
and in Venezuela in 1958 (33). It caused severe disease in Trinidad
in the late 1950s (31) and has also been reported in Guatemala
(29) and Peru (30). The pathogen was found in the southwestern
Amazon (Rondônia, Brazil) in 1978 (4) and, more recently, in
Bahia, Brazil (6), which is out of the native range of T. cacao.
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fimbriata complex. Ceratocystis wilt has been managed through genetic
resistance, but the disease is an emerging problem in Bahia, Brazil, where
it was recently introduced. Genetic studies indicate that populations of the
fungus in Costa Rica, Colombia, and Bahia may have been introduced on
cacao cuttings; whereas populations in Rondônia, Brazil, and western
Ecuador appear to be native. The fungal genotype present in Bahia is
similar to those found in Rondônia and may have been introduced on
propagative material with witches’ broom resistance.

The genus Theobroma is indigenous from southern Mexico to
the Amazon Basin (25), with many species on each side of the
Andes (2). It is thought that the rising of the Andes may have
facilitated speciation within the genus by separating previously
widely distributed Theobroma populations (9). T. cacao is probably indigenous to the Upper Amazon region (7) but was domesticated in pre-Columbian times in Central America (5). An alternative hypothesis is that cacao is indigenous to the region from
southern Mexico to Guyana-Amazon (9), but most genetic studies
point to the Upper Amazon as the center of diversity of this species (11,12,18–20,24,26,34,35). Host-specialized pathogens sometimes evolve in the same area as the plants they affect, and it is
possible that C. cacaofunesta evolved on cacao in the Upper
Amazon or on another Theobroma species west of the Andes.
Two other serious diseases of cacao, witches’ broom (Moniliophthora (syn. Crinipellis) perniciosa) and frosty pod rot
(Moniliophthora roreri), also were first recognized in northern
South America and then spread to other cacao-growing regions
(33). C. cacaofunesta may be another example of a cacao pathogen that has spread from this region throughout Central and South
America.
Ceratocystis cacaofunesta as a newly described species.
C. cacaofunesta is a member of the Latin American clade of the
C. fimbriata species complex, which shows substantial genetic variation and a wide range of hosts (1,3,10,13,17,22,32). C. cacaofunesta was recently described as distinct from C. fimbriata based on
minor morphological differences, pathogenicity to cacao, internal
transcribed spacer (ITS)-rDNA sequences, and intersterility with
other members of the Latin American clade, including C. fimbriata
isolates from T. cacao that were not pathogenic in inoculation studies (1,10).
Most of the evaluated genetic variation in C. cacaofunesta divides the species into two major populations, centered in Ecuador
and the Upper Amazon region of Brazil, respectively. Isolates
from these two groups are equally pathogenic to cacao (1) but are
only partially interfertile (10). These populations differ in several
ways, including ITS sequences (1), nuclear and mitochondrial DNA
fingerprints, microsatellite markers (11), and karyotype (C. J.
Engelbrecht and T. C. Harrington, unpublished data). The popula-

tions in Ecuador and the Upper Amazon of Brazil have genetic
diversity values similar to those expected for indigenous populations of homothallic fungi. Populations collected from Costa
Rica, Bahia, and Columbia have genetic diversity values typical
of introduced populations and are most similar to the Amazonian
population, suggesting that these populations may be a result of
introductions of the Amazonian fungus (11). T. cacao is native to
the Amazon region, but other species of Theobroma are native to
western Ecuador and may be natural hosts of the West Andean
population of C. cacaofunesta.
Current status of Ceratocystis wilt. As resistant germplasm
has been used to effectively manage Ceratocystis wilt, it has been
overshadowed by other important cacao diseases. Unfortunately,
Ceratocystis wilt is reemerging as an important disease as clonal
material is introduced by cacao breeding programs. For example,
much propagative material, primarily in the form of cuttings, has
been brought to Bahia in recent years in a search for witches’
broom resistance. It is possible that C. cacaofunesta was introduced to Bahia from the Upper Amazon in such germplasm (6,
11). The pathogen’s ability to be carried efficiently in cuttings
highlights a need for caution when propagative material is moved
throughout the world.
Because much of the germplasm that has been selected for resistance to witches’ broom and other diseases has proven to be
susceptible to Ceratocystis wilt, the importance of Ceratocystis
wilt may also increase as these materials are deployed to combat
other diseases. As infested germplasm moves the pathogen to new
locations, losses like those that occurred after its introduction to
Bahia may become increasingly common. To avoid such losses,
all cacao cuttings from regions with Ceratocystis wilt should be
grafted and grown under strict quarantine in a greenhouse before
field release to ensure that they are free from C. cacaofunesta.
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