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BioticBiotic AbioticAbiotic

FungiFungi ChemicalsChemicals

BacteriaBacteria NutrientsNutrients

VirusesViruses Environmental conditions Environmental conditions 
egeg. Drought, hail, frost etc.. Drought, hail, frost etc.

PhytoplasmasPhytoplasmas



Macroscopic Macroscopic egeg. . AmanitaAmanita sppspp., ., ArmillariaArmillaria sppspp..

Microscopic Microscopic egeg. . CeratocystisCeratocystis sppspp., ., BotryosphaeriaBotryosphaeria sppspp..

Some edible for humans, others toxicSome edible for humans, others toxic

Grow on a wide range of substrates Grow on a wide range of substrates egeg. Bread, dung, . Bread, dung, 
plants, human skin etc.plants, human skin etc.



SaprophytesSaprophytes
Opportunistic pathogensOpportunistic pathogens
Primary pathogensPrimary pathogens





FUNGI CAN CAUSE DEVASTATING FUNGI CAN CAUSE DEVASTATING 
DISEASES OF AGRICULTURAL CROPS DISEASES OF AGRICULTURAL CROPS 

AND TREESAND TREES



CastaneaCastanea dentatadentata -- 50% 50% 
of forests in Eastern of forests in Eastern 

U.S.AU.S.A



Estimated thousand million trees in 1900Estimated thousand million trees in 1900
1963 only ~1801963 only ~180

CryphonectriaCryphonectria parasiticaparasitica



USDA Forest Service USDA Forest Service -- NortheasternNortheastern Area Archives, USDA Forest Service, Area Archives, USDA Forest Service, ww.forestryimages.orgww.forestryimages.org



If bark harvesting results in fungal infection, why If bark harvesting results in fungal infection, why 
has the trees not died out long ago?has the trees not died out long ago?

New pressure on resourcesNew pressure on resources
Higher demand due to larger populationsHigher demand due to larger populations
Less resources due to land use changes andLess resources due to land use changes and
habitat destructionshabitat destructions
More wounds per tree, larger wounds than in past?More wounds per tree, larger wounds than in past?
More competition for resourcesMore competition for resources





To identify the fungi infecting medicinal bark To identify the fungi infecting medicinal bark 
wounds in Southern Africawounds in Southern Africa
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DNA extractionDNA extraction
& sequencing& sequencing

Morphological Morphological 
identificationidentification



Extensive wood discolouration present in someExtensive wood discolouration present in some
cases after wounding and fungal infectioncases after wounding and fungal infection

Insects associated with streaking visible in someInsects associated with streaking visible in some
cases cases –– wood boring beetles wood boring beetles AAmbrosiodmusmbrosiodmus
tropicustropicus, , XyleborusXyleborus principalisprincipalis, , X. X. ferrugineusferrugineus,,
sap feederssap feeders

No correlation between external fungal growthNo correlation between external fungal growth
and internal infectionand internal infection

External fungal growth mostly External fungal growth mostly PenicilliumPenicillium,,
TrichodermaTrichoderma, , MucorMucor sppspp..



Malawi South Africa Zambia

C. albifundus C. albifundus C. albifundus

C. fimbriata
sensu lato

Ceratocystis sp. Ceratocystis sp. Ceratocystis sp.

P. quercus
Pesotum spp.

Pesotum spp. P. quercus
Pesotum spp.

C. fimbriata
sensu lato



First described from sweet potato First described from sweet potato –– 18901890

Wide host range including hardwoods, agriculturalWide host range including hardwoods, agricultural
and fruit cropsand fruit crops

Aromatic Aromatic –– fruity, often banana fruity, often banana odourodour

Insect associatesInsect associates

Require wounds for infectionRequire wounds for infection

Causes wilt and death of trees, root diseases,Causes wilt and death of trees, root diseases,
fruit rots, stem cankersfruit rots, stem cankers



Very little information known about Very little information known about CeratocystisCeratocystis
and and OphiostomaOphiostoma sppspp. from the African continent. from the African continent

Some reports from mostly agricultural crops Some reports from mostly agricultural crops egeg..
ThielaviopsisThielaviopsis sppspp.. (as (as ChalaraChalara) ) –– Ivory Coast,Ivory Coast,
Zimbabwe, Sierra Leone, Ghana, Nigeria, KenyaZimbabwe, Sierra Leone, Ghana, Nigeria, Kenya
CeratocystisCeratocystis sppspp.. –– South Africa, GhanaSouth Africa, Ghana
OphiostomaOphiostoma sppspp.. –– South AfricaSouth Africa

In last 5 years there have however, been increasingIn last 5 years there have however, been increasing
numbers of reports from exotic plantation speciesnumbers of reports from exotic plantation species
in Africain Africa

Knowledge on biodiversity and threat to nativeKnowledge on biodiversity and threat to native
African trees unknownAfrican trees unknown
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Most important pathogen of exotic Most important pathogen of exotic AcaciaAcacia
mearnsiimearnsii in South Africain South Africa

Results in rapid wilt and death, as well asResults in rapid wilt and death, as well as
stem and bark cankers on trees of all agesstem and bark cankers on trees of all ages
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ProteaProtea cynaroidescynaroides
P. P. giganteagigantea
P. P. gaguedi

SS. African . African ProteaProtea sppspp..
gaguedi

Acacia Acacia decurrensdecurrens
A. A. mearnsiimearnsii

KNOWN HOST RANGE KNOWN HOST RANGE –– S. AFRICAS. AFRICA

AcaciaAcacia caffracaffra
BurkeaBurkea africanaafricana
FaureaFaurea salignasaligna
CombretumCombretum sppspp..
OchnaOchna pulchrapulchra
OzoroaOzoroa paniculatapaniculata
TerminaliaTerminalia sericeasericea

Native S. African treesNative S. African trees

Australian  Australian  AcaciaAcacia sppspp..



KNOWN HOST RANGE KNOWN HOST RANGE –– E/S AFRICAE/S AFRICA
KENYA KENYA –– A. A. mearnsiimearnsii
UGANDA UGANDA –– A. A. mearnsiimearnsii
TANZANIA TANZANIA –– A. A. mearnsiimearnsii

MALAWIMALAWI
BrachystegiaBrachystegia speciformisspeciformis

B. B. buseibusei
ParinariParinari curatellifoliacuratellifolia

PterocarpusPterocarpus angolensisangolensis

ZAMBIAZAMBIA
B.B. speciformisspeciformis

DalbergiaDalbergia nitidulanitidula
JulbenaridaJulbenarida paniculutapaniculuta

P. P. curatellifoliacuratellifolia

Exotic hostsExotic hosts

Native hostsNative hosts
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C. C. albifundusalbifundus a common wound infectora common wound infector

WideWide--spread in East and Southern Africaspread in East and Southern Africa

Serious pathogen of Serious pathogen of A. A. mearnsiimearnsii

Role on native African hosts under investigationRole on native African hosts under investigation



Substantial fungal infection after bark woundingSubstantial fungal infection after bark wounding

Longer term monitoring essential to assess trueLonger term monitoring essential to assess true
impactimpact

External fungal growth not a true indicator ofExternal fungal growth not a true indicator of
internal infectioninternal infection

Two new species of fungi found, one knownTwo new species of fungi found, one known
pathogen of exotic pathogen of exotic AcaciaAcacia sppspp. . 

Insects play important role in fungal infection Insects play important role in fungal infection 



Type of wound Type of wound –– don’t leave “bark flaps”don’t leave “bark flaps”

Utilize entire trees for sensitive species beforeUtilize entire trees for sensitive species before
they rot, where current data show it is appropriatethey rot, where current data show it is appropriate
for that specific species.  Less trees required forfor that specific species.  Less trees required for
more product more product 

Different recommendations for different speciesDifferent recommendations for different species
and different areasand different areas

We need to know more about fungal/insectWe need to know more about fungal/insect
interactions with bark wounds and about our interactions with bark wounds and about our 
native trees in Africanative trees in Africa
Must keep exotic fungi/insects out! Must keep exotic fungi/insects out! –– RegionalRegional
quarantine at leastquarantine at least



National Research Foundation, THRIP National Research Foundation, THRIP –– RSARSA
TPCP, FABI, University of PretoriaTPCP, FABI, University of Pretoria
DFIDDFID
Zambian Forestry Research Institute, CatherineZambian Forestry Research Institute, Catherine
NguvuluNguvulu, , FabianFabian MalamboMalambo
Malawian Forestry Research Institute, GeraldMalawian Forestry Research Institute, Gerald
MekeMeke, Will , Will SagonaSagona
Students of TPCPStudents of TPCP



Keeping trees healthyKeeping trees healthy Keeping trees healthyKeeping trees healthy Keeping trees healthyKeeping trees healthy


