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Background
Ralstonia solanacearum is a species complex and 
is traditionally classified into five races based on 
differences in host range and into biovars based on 
biochemical properties.

Moko disease, a bacterial wilt of banana, is recognised 
as Ralstonia solanacearum race 2, biovar 1.

A disease outbreak in Trinidad in the late 1890’s caused 
severe losses of Moko cooking bananas. This initial 
outbreak was so severe that the cultivation of Moko 
bananas was completely abandoned. No further serious 
outbreaks were experienced until the 1940’s and 1950’s. 
As a result of the outbreaks, a better understanding 
of the disease and effective control measures were 
developed and implemented. This resulted in low 
disease detection throughout commercial plantations. 
Due to the economic cost of control there are still serious 
losses occurring on smallholder properties. The disease 
has continued to spread in South America.

The expansion of trade in Heliconia species (a host of  
R. solanacearum) to Australia resulted in the introduction 
of the disease into nurseries in Hawaii and in Northern 
Queensland in 1989. In Australia, under quarantine order, 
the disease was eradicated and its spread to banana 
plantations in Australia has not been recorded.

Hosts
Moko disease affects ornamental Heliconia spp. It 
also affects commonly grown dessert bananas (Musa), 
plantains (Musa paradisiaca) and cooking bananas, 
especially Bluggoe (ABB).

Distribution
Moko is endemic to Central and South America, with 
official recordings in Belize, Brazil, Colombia, Costa 
Rica, Ecuador, El Salvador, Grenada, Guatemala, 
Guyana, Honduras, Mexico, Nicaragua, and Panama, 
Peru, Surinam, Trinidad and Venezuela. In 2004, the 
disease was confirmed in St James, Jamaica.

Moko disease has also been confirmed to be present 
in the Philippines in the Mindanao region.

Internal rot of fruit caused by Moko.

Symptoms
Symptoms vary depending on the strain causing the 
infection, mode of transmission of the pathogen, the 
age of the host plant and the reaction to the host plant 
itself.

Infection of dessert banana cultivars typically occurs 
via the roots or rhizome. The first signs of the disease 
are yellowing and wilting of the oldest leaves, which 
become necrotic and collapse. The symptoms spread 
to the younger leaves, which develop pale green or 
whitish panels before becoming necrotic. The disease 
may cause suckers to wilt. Fruit development is arrested 
and fingers may ripen prematurely or split. Internally 
fruit become discoloured and eventually rot. Vascular 
tissue becomes progressively discoloured and when 
cut, exude bacterial ooze.

Insect transmitted Moko symptoms in cooking banana 
cultivars are first seen in the flower buds and peduncles. 
They become blackened and shrivelled. The bacterium 
spreads to the fruit which may ripen prematurely 
and initiate rot. The infection continues to spread 
causing blackening of the vascular tissue. Eventually 
the bacterium becomes systemic and the whole mat 
(plant) is diseased.
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In the banana cultivar Bluggoe systemic invasion of the 
rhizome is typically incomplete and only suckers that 
become infected will die. Those that survive will produce 
flower buds which can be infected by insects causing 
the bacterium to persist indefinitely.

Moko is easily confused with the disease Fusarium 
oxysporum f.sp.cubense (Panama disease). Two key 
features help distinguish Moko from Panama. External 
symptoms of Panama do not usually develop on 
plants and suckers that are less than 4 months old, 
whereas plants that are affected with Moko disease 
will wilt and become chlorotic at a very early stage of 
development. Internal portions of fruits affected by Moko 
are discoloured brown but those affected by Panama 
disease are not.

The disease Bugtok is caused by the same bacterium 
as Moko but the symptoms and host range of Bugtok 
are distinct from Moko.

The symptoms of Blood disease are very similar to 
those of insect transmitted Moko disease however 
investigations have shown that the bacterium is in fact 
different to that of Moko.

Spread
The main pathway for introduction of Moko to Western 
Australia is likely to be through infected plant parts, 
including root, trunk, bunch, fruit, peel, sucker or leaf 
material. Pruning and movement of infested plant 
material spread the disease.

R. solanacearum is present not only within the plant but 
also within the soil in which the plant is growing. The 
bacterium has been shown to survive in soil from 6-18 
months. It can be spread through infested soil on hands, 
tools, shoes, machinery animals and water run-off. The 
bacterium persists all year round.

Moko is insect transmissible and this enables the 
disease to spread rapidly. The insects transmit bacterial 
ooze from infected male buds to distant flowers where 
the bacteria invade new male flowers. This occurs in 
areas where the right bacterial strains are present and 
where there are abundant flowers.

Yield and Quality Losses
Moko is one of the most serious diseases of bananas 
and plantains. It has caused severe losses in peasant 
crops of bananas and plantains in South and Central 
America and the Caribbean. Moko has been recorded as 
a continuing problem in Mexico and Belize. Reductions 
in yield due to Moko of up to 74% have been reported 
in Guyana. A single localised root invasion by Moko 
can soon become an epidemic if flowers are being 
produced at that time and if the bacteria begin to ooze 
from the male bud.

Control
The primary means of Moko control is exclusion from 
areas where the disease does not occur.

The only effective means of control where the pathogen 
is present is the eradication of the infected plants. The 
systematic nature of infection of the bacterium means 
that the pathogen cannot be destroyed without also 
killing the host plant.

Where Moko is prevalent in commercial plantations it is 
a major problem, not due to the losses that result, but 
due to the expensive preventative measures required 
to control spread of the disease.

Good cultural practices involving removal of infected 
plant material, disinfection of all tools and machinery 
reduces the risk of spread of this disease.

Among edible bananas there is no known resistance 
to Moko.

Samples of leaves and fruit can be sent for testing 
to AGWEST Plant Laboratories and clearly marked 
as “suspect Moko” and the appropriate HortGuard 
box ticked.


