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Fungi as tree pathogens

Fungi, bacteria, viruses and other micro-organisms result in millions of dollars of losses to agriculture and forestry operations globally through the diseases they cause.  The most common causes of tree diseases are fungi.  They may result in slow rot and decline of trees, or in rapid wilt and death.  Pathogens, such as fungi, may infect a tree in several ways, however wounds, such as those caused by medicinal bark harvesting are perfect infection sites for many fungi.  The aim of this part of the bark wounding project was to isolate and identify any possible fungal pathogens that may be infecting trees after bark had been collected from them.  Two survey trips were conducted to each of the bark wounding sites in South Africa, Malawi and Zambia.

 

Collection of samples

To determine if fungi are infecting trees, spreading to the xylem and other areas, it is necessary to chop into the wood of trees at the site of the wounds and in the areas directly adjacent to the wounds.  Extra trees were, therefore, wounded during each bark wounding treatment, to provide this part of the project with material to determine the possible pathogens that might be infecting the trees.  Wounds were made during the dry and rainy seasons.  Extra trees for destructive sampling were, unfortunately, not provided at all sites for 2003.  In a number of cases less than 5 trees were available for 2003.  Samples for the dry season wounding was collected in November 2003 and for the wet season wounding in during April 2004 (Table 1).

 

Table 1.  Tree species wounded for destructive sampling (dry season wounding).

	Tree species
	Kitwe
	Kaloko trust
	Groenkop
	Malawi

	Dry season wounding

	Brachystegia spiciformis
	5
	5
	-
	-

	Dalbergia nitidula
	2
	2
	-
	-

	Ilex mitis
	-
	-
	2
	-

	Julbernardia globiflora
	4
	4
	-
	-

	Ocotea bullata
	-
	-
	5
	 

	Parinari curatellifolia
	5
	5
	-
	5

	Prunus africana
	-
	-
	-
	 

	Pseudolachnostylis maprouneifolia
	2
	4
	-
	-

	Rapanea melanophloeos
	-
	-
	5
	-

	Rhus chirindensis
	-
	-
	2
	-

	Rainy season wounding

	Brachystegia busei
	-
	-
	-
	5

	Brachystegia spiciformis
	5
	5
	-
	5

	Dalbergia nitidula
	1
	2
	-
	5

	Ilex mitis
	-
	-
	2
	-

	Julbernardia globiflora
	5
	5
	-
	5

	Ocotea bullata
	-
	-
	5
	-

	Parinari curatellifolia
	5
	5
	-
	5

	Prunus africana
	-
	-
	-
	5

	Pseudolachnostylis maprouneifolia
	1
	4
	-
	 

	Pterocarpus angolensis
	-
	-
	-
	5

	Pseudostrychnos
	-
	-
	-
	5

	Rapanea melanophloeos
	-
	-
	5
	-

	Rhus chirindensis
	-
	-
	2
	-


 
For the destructive sampling, sections of bark and wood directly surrounding the wounds, up to a depth of ~ 5-10 mm were taken with the use of a machete.  Samples were also taken from the wound sites themselves and from the wood below the wounds.  Several techniques were used to isolate potential pathogens.  All fungi were purified and identified based on morphology and some by DNA sequence data.

RESULTS

External symptoms

Based on external symptoms only, trees appeared generally healthy and unaffected from the bark wounds.  Extensive gum exudation was, however, present on some trees, even two months after wounding, indicating possible fungal infection.  Fungal growth was present on the surfaces of the majority of wounds investigated.  The only exceptions were on the wounds made on Ilex mitis in Groenkop, South Africa.  A few individual trees of different species also did not show fungal growth on the surface, but these trees were in the minority.  No connection was found between the amount of external fungal growth on the surfaces of wounds and the amount of internal fungal infection.  Some trees, with high percentages of external fungal growth showed no signs of internal infections, while some trees with limited external growth had extensive internal fungal infection.  Several different fungal genera were isolated from the surfaces of the wounds (Table 2).

 

Insects

Many trees showed signs of insect infestation after wounding.  These signs were visible as small pin-holes, frass exudation and tunnels in the wood of trees.  Fungal infection, in the form of brown streaks in the wood, was commonly associated with the pin-holes and the tunnels.

 

Internal symptoms

When chopping into the wounds the situation in the sapwood was completely different from that suggested by external viewing only.  Some trees already showed extensive discoloration of the sapwood.  The fruiting bodies of Ceratocystis albifundus and other Ceratocystis spp. were clearly visible on many of the samples.  A range of fungal species was also isolated from discolored wood, mostly within the group of fungi known as the Ophiostomales, including species of Pesotum and Ceratocystis.  From the surfaces of wounds only saprophytes were isolated.

 

Table 2. Fungal genera isolated, their host and geographic range.

	FUNGAL TAXON
	HOST
	AREA

	Aspergillus sp.
	Brachystegia spiciformis, Julbenardia paniculata, Parinari curatellifolia, Rapanea melaonophloeos, Rhus chirindensis
	Malawi, South Africa, Zambia

	Ceratocystis albifundus
	B. bussei, B. spiciformis, Dalbergia nitidula, J. paniculata, P. curatellifolia
	Malawi, Zambia

	Ceratocystis sp. 1
	P. curatellifolia, R. melanophloeos
	South Africa, Zambia

	Ceratocystis sp. 2
	B. spiciformis, P. curatellifolia, J. paniculata
	Malawi, South Africa, Zambia

	Cladosporium sp.
	Ilex mitis, O. bullata, Prunus africana, P. curatellifolia, R. melanophoeos, Rhus chirindensis
	Malawi, South Africa, Zambia

	Fusarium spp.
	D. nitidula, J. paniculata, P. curatellifolia, P. angolensis
	Malawi, South Africa, Zambia

	Gliocladium sp.
	O. bullata, P. africana, P. curatellifolia
	Malawi, South Africa, Zambia

	Mucor sp.
	P. africana
	Malawi, South Africa, Zambia

	Penicillium sp.
	P. africana, R. melanophloeos
	Malawi, South Africa, Zambia

	Pestalotiopsis sp.
	O. bullata
	Malawi, South Africa, Zambia

	Pesotum spp.
	B. bussei, B. spiciformis, I. mitis, J. paniculata, O. bullata, P. curatellifolia, P. africana, P. maprouneifolia, R. melanophloeos, R. chirindensis
	Malawi, South Africa, Zambia

	Thrichoderma sp.
	R. chirindensis
	Malawi, South Africa, Zambia


 

GENERAL COMMENTS and CONCLUSIONS

· Although this part of the greater bark wounding project only constitutes a small fraction of the project, it provides valuable information for the long term survival of the trees used for medicinal bark harvesting.  As expected, wounds created during bark harvesting provide excellent infection courts for fungi and insects.  This was clear from the number of insect “pin holes” present in and adjacent to the wounds and the discoloration of the wood spreading from the wounds. 

· It is clear that external symptoms of wounded trees are an inaccurate indication of the true health situation of the trees.  This was clearly seen where destructive sampling was done.  External growth of fungi is dependant on microclimate and not good indicators of tree susceptibility to infection.  Many of these fungi grow on the sap exuded from the woods only. 

· Insects play an important role in the introduction of fungi into the trees. 

· Although many of the trees were not showing external symptoms of infection, or wilting/death, such symptoms may develop over time, and trees may die in the long term.  Some trees, however, was still exuding gum several weeks after wounding, indicating a defence response.  True internal infection and extent of wood decay and sapwood death will only be determined with the harvesting of trees, or long term monitoring to wait for wilting and death to occur. 

· Fungal infection of bark wounds poses a threat to the survival of native trees used for medicinal purposes. 

· The geographic distributions and host ranges of important pathogens such as C. albofundus and C. fimbriata were greatly expanded through these wounding trials. 
MANAGEMENT RECOMMENDATIONS

· Fungicide application – One could apply fungicide with a spray bottle at the time of wounding, but will it be feasible for traditional bark collectors? 

· Do not wound at the start of the active tree growing season – at this time the tree puts most its reserves into growing, not resistance.  Although bark might strip easier this time of the season, this is also when fungal infection is easier. 

· Rather harvest the entire tree and use everything.  Wounds result in fungal infection and wood decay with the result that 5 years from now many of these trees will have extensive wood rot.  This means that the timber is useless, even if the trees are still alive.

