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site and from month to month (from 5% - 35% tree loss/
month). Some farms at some sites lost over 90% of coffee
trees in their plantations in 7 months, though the majority
lost 45 — 70% of their trees within the same period.
Tracheomycosis is therefore one of the major factors which
is likely to escalate in poverty, food insecurity and
backwardness at grass roots level. At the national level,
revenue loss from coffee will reduce domestic savings and
reduce the capacity of government to improve services to
the people. To coinbat coffee wilt, there is dire need to
conduct research to add to our store of knowledge on the
disease. This paper reviews the status of the disease in
Uganda and discusses some of the control measures being
advocated and research in progress to combat the discase.

Sympioms

The symptoms exhibited by infected coflee trees in Uganda
are similar to thosc reported in literature {Van der Graaf and
Pieters, 1978; Potchet, 1988; Coste, 1992).

«  Onmultiple stemns, usually only a single stem is affected
at a time, in both old and young coffee.

+ The first symptoms are seen as leaves curling inwards.
The leaves may also wilt and feel dry to the touch.
Yellowing may or may not occur.

* Sudden leaf fall may occur within a few days of the first
symptorms.

* Primaries/bearing branches remain bare after leaf fall.
A few leaves may sometimes remain at the top of the
main stems.

+ Black or brown to violet streaks/bands are observed on
the wood when bark is peeled off the stem.

» Sometimes cracks or cankers occur at the collar region.
Black granular structures may sometimes be observed
in bark crevices at the colar or just above the collar
region. These are perithecia of the sexual stage
{Gibberella xylarioides (Heim and Saccs}). F. xylarioides
is heterothallic, thus male and female conidia
(macroconidia) are produced. The female conidia are
more curved than male conidia. Chlamydospores are
rarely produced.

» Affected trees remain firmly rooted to the ground and
do not topple on pushing
and may take a few weeks to die and dry up. Affected
trees never recover. Even if they produce suckers, these
later dry up and also die.

Control strategies in operation

Immediate intervention

The first step taken in this direction was training of both

extension staff and farmers in disease recognition, followed

by sensitisation of farmers and civic leaders. Sanitary

conirol measures were then implemented which include:-

» Regular inspection and destruction of affected trees by
cutting trees at ground level, chopping and burning in
situ. Uprooting and burning of the entire plant produces
best results. Neighbouring trees should be cut back
and thick muich applied. Diseased trees when left
standing in the field continue to discharge spores fo

neighbouring or distant trees for several months,

» Destruction of dead or severely diseased trees
proceeded by superficial burning of the upper parts
before any handling/uprooting trees assists in reducing
dispersal of spores. Wounding trees should be
avoided, since wounds provide entry points for the
pathogen (Muller, 1997).

+ Restriction of movement of infected plants as firewood,
coffee husks and kiboko from infected arcas to other
areas.

* Restriction of movement of planting materials from
infected to non-infected areas.

= Banning the use of coffee husks as mulch in coffee
fields, as a precaution. )

» Use of volunteer seedlings from forests on infected
coffee plantations is discouraged. Seedlings from
infested plantations may harbour the disease without
showing obvious symptouns.

+ Milling coffee should be done in the district of
production.

» Continucus surveillance of disease in all coffee growing
areas to keep track of spread and ascertain the
effectiveness of control measures.

+ Training and sensitisation of all stakeholders on
dangers of the disease etc.

Research strategies

Prospects for long-term control measures depend on
research activities, which will be implemented to generate
information on:-

» Epidemiclogy and biology of the pathogen, to cover
mode of spread and transmission, survival, presence of
alternate hosts particularly, major food crops generalty
intercropped with coffee eg. bananas.

+ Host plant resistance/tolerance is being explored by
inoculation of all available germplasm, breeders’
materials and current recommended arabica and robusta
varieties, The same materials are also planted out on
farmers’ fields where coffee has been destroyed by wilt.
Before release to farmers, it is essential to screen all
materials for resistance to tracheomycosis.

+ The effects of production systems {intercropping, soil
fertility management and cultivation on non-host crops
for 5 or more years followed by coffee) on wilt incidence
and severity will be elucidated.

+ The role of weather factors e.g. rainfall, temperature,
etc. as well as soil types, effect of organic manures, are
also to be assessed and correlated to wilt incidence.

= The role played by other Fusarium species found
associated with F. xylarioides needs to be clearly spelt
out.

» Factors responsible for the appearance and
disappearance of wilt disease are to be investigated.

« The use of bioconirol agents e.g. a strain of Fusarium
oxysporum to suppress Fusarium and use of systemic
fungicides as drench in planting holes ete. are to be
investigated. These could find use for spot treatments
on large plantations where the farmers have invested a
lot of money.
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and incubation period was a function of the age and
volume of the plant, but ranged from a few days to 4-6
months, followed by death of plants within 2 weeks of the
appearance of the first symptoms. Micre and Macroconidia
form abundantly before and at death of the plant. Infection
probably occurs through microcenidia, inacreconidia and
ascospores. There is still a ot of in-depth information
required in the infection and transmission process.

The spread of wilt is probably by movement of diseased
plant parts mostly as firewood, muvement in rain splash,
- wounds made by farming tools and animal activities such
as prazing. Direct observations in the ficld have revealed
occurrence of the discase along tracks where grazing
animals are allowed in infected fields. Farmers have
observed that wilt symptoms tended to be more severe on
bearing trees than on non-bearing trees.

Symptoms were also observed to appedr scon after
flowering, thus jmplying stress due to bearing is a
predisposing factor in the host plant. This view is shared
by Levoy and Berry (1997) who also observed that the
disease was worse in trees under stress.

Management practices influencing the disease will have
to be more clearly sorted out. Under Uganda conditions
the disease affects robusta irrespective of management
practices, an observation shared by Flood (1996). However,
Pieters and Van der GraafT (1980) reported that in Ethiopia,
the disease was not a problem in arabica coffee under
traditional low management conditions, but.when coffee
was grown under modern cultural practices it often reached
epidemic proportions.

The nature of soil supporting F. xylarioides should also
be looked into. Studies in oil palms — with Fusarium
indicated that acid soil and presence of substances which
increase soil acidity (Kebe, [997) favonred Fusariuin wilt
of oil palms. Clearly there is arole played by natural and
cultural environment in the epidemiology of the djsease.
Cultivaiion of robusta coffee cultivars with resistance to
wilt is the only effective method to reduce losses due to
tracheomycosis. Use of resistant cultivars bas made it
possible for countries like Ivery Coast, Central African
Republic and Democratic Republic of Congo to continue
cultivation of robusta coffee since the first appearance of
wilt. Resistance may occur among the indigenous trees,
which might show different levels of resistance. Similarly,
resistance may occur in different countries {[vory Coast,
Democratic Republic of Congo etc) which if accessed will
provide a gene pool for breeding and selection. 1t is known
that resistant cultivars have poor agronomic characters as
well as inferior liquor qualities (Levoy and Berry, 1997).
Once resistant/tolerant genotypes have been identified,
ways to utilise them have to be found. This may take 5-10
years to polish them prior to release to farmers.

There are indications of occurrence of alternative host
plants besides coffee as revealed in an MSc. study project
(Serani, 1998). Samples collected from wilting bananas at 2
sites (Mpigi and Kibale} intercropped with coffee which
was also drying of wilt, revealed presence of F. xylarioides
in the banana corms. This needs a follow-up to prove that

certain banana types can act as reservoir for F: xylarioides.

Although wilt is widespread, replanting on frésh land
not previously under ¢offee is advocated, to keep coffee

cultivation going, while the search for resistance continues.
Robusta coffee is currently being expanded to areas
previously not cultivating the crop, to minimise losses.
All effort to devise a plan to prevent or delay the advance
of wilt to other arcas still free from the disease, especially
arabica should be made. Coexistence of coffee with the
diseasc will depend on cultivars with some tolerance to
the disease, and the implementation of integrated control
measures to reduce risk. [t is imperative that the National
Research Prograinine for wilt control in Uganda joins forces
with other prograinmes in the region to successfully
investigate this disease.
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