
Fungal DiseasesFungal Diseases
MycosphaerellaMycosphaerella leaf leaf 
spotsspots
Black and yellow Black and yellow SigatokaSigatoka
EumusaeEumusae leaf spotleaf spot
MycosphaerellaMycosphaerella specklespeckle
……and others?and others?



SigatokaSigatoka leaf spotsleaf spots

Black Yellow



Black Black SigatokaSigatoka/leaf /leaf 
steaksteak

MycosphaerellaMycosphaerella fijiensisfijiensis / / 
PseudocercosporaPseudocercospora fijiensisfijiensis

Upper Upper LowerLower

Cavendish, MalawiCavendish, Malawi



Black Black SigatokaSigatoka/leaf steak/leaf steak

CavendishCavendish
Costa RicaCosta Rica MalawiMalawi



SigatokaSigatoka
MycosphaerellaMycosphaerella musicolamusicola / / 
PseudocercosporaPseudocercospora musaemusae

AAB Plantain, Puerto RicoAAB Plantain, Puerto Rico

Cavendish, South AfricaCavendish, South Africa Cavendish, FloridaCavendish, Florida
……with with DeightoniellaDeightoniella damagedamage



MycosphaerellaMycosphaerella
SpeckleSpeckle
MycosphaerellaMycosphaerella musaemusae

Cavendish, South AfricaCavendish, South Africa



Ramsey Ramsey et alet al ., 1990., 1990

ImpactImpact





Fungal DiseasesFungal Diseases
MycosphaerellaMycosphaerella leaf spotsleaf spots
FusariumFusarium wilt (Panama disease)wilt (Panama disease)
FusariumFusarium oxysporumoxysporum f. sp. f. sp. 
cubensecubense







Fungal DiseasesFungal Diseases
MycosphaerellaMycosphaerella leaf spotsleaf spots
FusariumFusarium wilt (wilt (Panama diseasePanama disease))
FreckleFreckle



GuignardiaGuignardia musaemusae ((anamorphanamorph::
PhyllostictaPhyllosticta musarummusarum))



Bacterial DiseasesBacterial Diseases
MokoMoko
RalstoniaRalstonia (formerly (formerly 
PseudomonasPseudomonas and and 
BurkholderiaBurkholderia) ) solanacearumsolanacearum
race 2, race 2, biovarbiovar 11



E. Boa





E. Boa



E. Boa



E. Boa

S. Eden-Green





Viral DiseasesViral Diseases
Bunchy topBunchy top
Banana bunchy top virusBanana bunchy top virus





““ hookshooks””

““ MorseMorse--codecode”” dot dashdot dash



Transmission: Transmission: 
••Black banana aphid, Black banana aphid, 
PentaloniaPentalonia
nigronervosanigronervosa
•• Vegetative Vegetative 
propagation materialspropagation materials

Banana bunchy Banana bunchy 
top virustop virus
Circular Circular ssDNAssDNA



Viral diseasesViral diseases
Bunchy topBunchy top
StreakStreak
Banana streak virusBanana streak virus











Transmission:Transmission:
MealybugsMealybugs,  ,  
vegetative vegetative 
propagation propagation 
materialsmaterials

Banana streak virusBanana streak virus
Circular Circular dsDNAdsDNA



Viral diseasesViral diseases
Bunchy topBunchy top
StreakStreak
Infectious Infectious chlorosischlorosis
Cucumber mosaic virusCucumber mosaic virus







Cucumber mosaic Cucumber mosaic 
virusvirus
ssRNAssRNA
Transmission: Transmission: 
> 75 aphid spp., > 75 aphid spp., vegetativelyvegetatively

ca. 800 spp. are alternative hostsca. 800 spp. are alternative hosts



PestsPests
NematodesNematodes
Blackhead toppling syndromeBlackhead toppling syndrome



RadopholusRadopholus
similissimilis



Blackhead topplingBlackhead toppling



PestsPests
NematodesNematodes
Blackhead toppling syndromeBlackhead toppling syndrome
Lesion nematode damageLesion nematode damage
Spiral nematode damageSpiral nematode damage



HelicotylenchusHelicotylenchus multicinctusmulticinctus



ManagementManagement
Options usually limitedOptions usually limited
••Cultural measuresCultural measures

Leaf spots and Leaf spots and MokoMoko



Black Sigatoka

Management

Sanitation
Removal of 

spotted leaves
complete

partial

Organic production
Ecuador, 2008



Black Sigatoka

Management

Water, relative 
humidity 

considerations

Plantation drainage, plant 
spacing



Moko Disease

Remove 
male bud

Disinfest

6 months without banana

Insect-vectored 
SFR strains

Machetes and 
other infested 

tools

Diseased plantsHealthy plants

Management



ManagementManagement
Options usually limitedOptions usually limited
••Cultural measuresCultural measures
••Clean planting stockClean planting stock



Using suckers, 
rather than tissue-
culture plantlets,



…is a recipe for 
disaster.



‘Burro’, Frogpond

‘Manzano’, 
Redlands

Production with infected 
suckers in South Florida



Banana germplasm
should never be 
moved internationally 
as suckers

Whenever possible, 
new plantings should 
be started with t.c. 
plants



High temperature High temperature 
disinfestationdisinfestation
Burrowing and Lesion: Burrowing and Lesion: 
5555ooC, 15C, 15--25 min25 min
Spiral: 50Spiral: 50-- 5555ooC, 7.5 minC, 7.5 min



ManagementManagement
Options usually limitedOptions usually limited
••Cultural measures Cultural measures 
••Clean planting stockClean planting stock
••Sanitation Sanitation 







ManagementManagement
Options usually limitedOptions usually limited
••Cultural measures Cultural measures 
••Clean planting stock Clean planting stock 
••SanitationSanitation
••Chemical controlChemical control



Black Sigatoka

Management
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Black Sigatoka

Management

Fungicides are effective, but expensive



ManagementManagement
Options usually limitedOptions usually limited
••Cultural measures Cultural measures 
••Clean planting stock Clean planting stock 
••Sanitation Sanitation 
••Chemical controlChemical control
••ResistanceResistance



Black Sigatoka

Management

Resistance

Pre-existing cultivars



Black Sigatoka

Management

Resistance

FHIA18, Cuba

Phil 
Rowe

Banana improvement programs



DiagnosisDiagnosis



Damage caused by red palm mite (JEP)Damage caused by red palm mite (JEP)

Puerto Rico

Trinidad



Salt damage, Colombia

Red palm mite



Stem borer

Weevil

Moko

Panama disease

Red palm mite



CMV

Black Sigatoka
Red palm mite



DiagnosisDiagnosis
••Diseases and Diseases and abioticabiotic problems problems 
can cause symptoms can cause symptoms similar to red similar to red 
palm mitepalm mite damagedamage

••When in doubt, examine underside When in doubt, examine underside 
of leafof leaf


