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                  FABI at the 32nd Fungal Genetics Conference

                  FABI was well represented at the 32nd Fungal Genetics Conference at the Asilomar Conference Centre on the Monterey Peninsula during the week of 11 March.
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                  Congratulations to FABI's first Physics PhD graduate, Bertus van Heerden!

                  Congratulations to Bertus van Heerden on the successful completion of his PhD.
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                  FABI and FAO co-host a webinar on Forest Health and Wildlife 

                  FABI’s Prof. Brett Hurley and Dr Mesfin Gossa and FAO’s Dr Shiroma Sathyapala and Natalia Cano organised a FISNA-hosted webinar titled “Forest Health & Wildlife: behaviour and effect of forest-damaging mammals”.
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                  Pursuing Cypress canker questions with California collaborators

                  As part of their sabbatical research in the USA, FABI Professors Mike and Brenda Wingfield were joined by team members Dr Janneke Aylward and Dr Nam Pham to observe and sample Seiridium canker on Monterey Cypress trees.

                

            

        

                
            11 Mar 2024

            
            
                
                  The GRP@FABI visits the Eastern Cape Province, South Africa

                  The FABI Grain Research Programme Pest and Disease Extension and Diagnostics Clinic visited the maize and soybean trial plots in the Ngqeleni and Mthatha areas in the Eastern Cape Province.
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        Please join us for MMM.
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        Chair: Nkosinathi Ndaba

Claudette Dewing: Title pending

Lazarus Mavima: The biology and evolution of South African Paraburkholderia species with agricultural potential: Investigating the plant beneficial indole acetic acid (IAA) in Paraburkholderia tuberum sensu lato.

Martin Mohobo: Using UAV multispectral, thermal and hyperspectral remote sensing to develop detection techniques for Teratosphaeria leaf blight in Eucalyptus plantations.

Jabulile Mahlangu: Title pending

Question panel: Phinda Magagula, Shalya Moodley, Aaron Harvey and Anicka Nel.
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Rosa Knoppersen: Title pending.

Iné Botha: Title pending.

Luki-Marié Scheepers: Title pending.

Cerista de Meulenaere: Title pending.

Question panel: Claudette Dewing, Lazarus Mavima, Martin Mohobo, and Jabulile Mahlangu.
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              Eurotiales update: FABIans Prof. Cobus Visagie and Dr Neriman Yilmaz and their collaborators have published a review of recently described Eurotiales species, including the economically important Aspergillus, Penicillium, Paecilomyces and Talaromyces.

                           
                 Read More  

            

          

		            
            

            
              
              Da Vinci's Yeast: FABIans Prof. Cobus Visagie, Dr Neriman Yilmaz, and their collaborators have recently described and named a newly discovered yeast species of the famous Italian painter, draughtsman, engineer, scientist, theorist, sculptor, and architect Leonardo da Vinci. 

                           
                 Read More  

            

          

		            
            

            
              
              The potential economic impact of the PSHB invasion in South Africa has been calculated to be a massive R275 billion over the next ten years, if nothing is done to stop the spread of this invasive beetle. Researchers from FABI collaborated with Stellenbosch University ecologists and economists to model the unmitigated economic impact of this invasion.

                           
                 Read More  

            

          

		            
            

            
              
              A recently published paper in the journal Current Forestry Reports documents a collaboration between an international team of forest pathologists and invasion scientists. Led by Dr Trudy Paap, the authors present a framework for conceptualizing and managing invasive forest pathogens.

                           
                 Read More  

            

          

		            
            

            
              
              A recently published review article by Dr Andi Wilson in a special issue of the journal 'Microbiology & Molecular Biology Reviews' provides details of the genes that are essential to the sexual cycle in filamentous Ascomycete fungi and further describes their functions in a variety of model and non-model species.

                           
                 Read More  

            

          

		            
            

            
              
              Penicillium section Canescentia re-evaluated and five new species described from the fynbos biome in South Africa.

                           
                 Read More  

            

          

		            
            

            
              
              In November 2019, the DSI-NRF Centre of Excellence for Invasion Biology hosted a workshop on ‘Frameworks used in Invasion Science’. The workshop led to a NeoBiota special issue on this theme, and includes a review by FABI researchers and international colleagues, exploring frameworks in the context of forest pathology.

                           
                 Read More  

            

          

		            
            

            
              
              A doctoral study in FABI confirms for the first time the presence of Xylosandrus crassiusculus, a polyphagous ambrosia beetle and its fungal symbiont, Ambroseilla roeperi, in three provinces in South Africa. The authors warn that this beetle species could be a threat to native and plantation trees. 

                           
                 Read More  

            

          

		            
            

            
              
              A review on invasive gall-forming wasps that threaten non-native Eucalyptus plantations by researchers in the TPCP appears in Agricultural and Forest Entomology. They profile several species of likely Australian origin that have established on non-native Eucalyptus plantations globally and discuss various challenges to their management.

                           
                 Read More  

            

          

		            
            

            
              
              A study in the TPCP confirms the identity of seven novel fungal species associated with Dendroctonus valens, the red turpentine beetle. The study follows on surveys on the fungal associates of the beetle in China and North America. Results from this work appear in Persoonia.

                           
                 Read More  

            

          

		            
            

            
              
              A postdoctoral study in the TPCP describes two novel Huntiella species in the African clade, bringing the number of known species in the genus to 31. Though closely related, the two species display different mating systems. Outcomes from this study appear in the journal MycoKeys.

                           
                 Read More  

            

          

		            
            

            
              
              A review of the invasion history and global management strategies of Eucalyptus snout beetles in the Gonipterus scutellatus  species complex by researchers in the TPCP appears in the Journal of Pest Science. 

                           
                 Read More  

            

          

		            
            

            
              
              In a collaborative venture with Dr Jos Houbraken (Westerdijk Fungal Biodiversity Institute, the Netherlands), Prof. Cobus M Visagie, Dr Neriman Yilmaz (both from FABI) and others  have recently completed and published a major study updating the taxonomy of the Eurotiales. 

                           
                 Read More  

            

          

		            
            

            
              
              A study in the Forest Molecular Genetics (FMG) Programme at FABI interrogates the benefits of implementing genomic selection for growth and wood quality traits in an established Eucalyptus grandis breeding programme in South Africa. Outcomes from this study appear in an article.

                           
                 Read More  

            

          

		            
            

            
              
              The first study on alternative weed and cultivated hosts of Spongospora subterraneaf. sp. subterranea (Sss), in southern Africa identifies two species as ideal trap crops for rotation with potatoes. The study also introduces three new families to the known hosts of Sss in the region.

                           
                 Read More  

            

          

		            
            

            
              
              A consortium of microbiologists from around the globe, FABI included, is pushing for an overhaul in how scientific names are assigned to uncultivated bacteria and archaea. Despite their ecological, agricultural and medical importance, these organisms traditionally have not been recognized by the international body governing the nomenclature of prokaryotes.

                           
                 Read More  

            

          

		            
            

            
              
              Professor Cobus Visagie is a researcher in the Applied Mycology group at FABI. One of the group’s research goals is to discover fungal diversity in South Africa, and Cobus’ research is strongly focussed on the economically important genera Aspergillus, Penicillium and Talaromyces.

                           
                 Read More  

            

          

		            
            

            
              
              Postdoctoral research by Dr Norman Muzhinji in the Potato Pathology Programme at the Forestry and Agricultural Biotechnology Institute (FABI) sheds light on the genetic structure and diversity of Spongospora subterranea f. sp. subterranea in four potato-growing regions in South Africa, providing valuable insights on its management.

                           
                 Read More  

            

          

		            
            

            
              
              An MSc study by Kira Lynn in the RGE-FABI Tree Health Programme at the University of Pretoria has described a new Fusarium species, Fusarium rekanum sp. nov., associated with Euwallacea perbrevis, an ambrosia beetle species infesting Acacia crassicarpa plantations in Riau, Indonesia.

                           
                 Read More  

            

          

		            
            

            
              
              FABI postdoctoral Fellow Dr Andi Wilson has established a CRISPR-Cas9-based genome editing protocol for use in Huntiella omanensis, a tree-inhabiting fungus belonging to the Ceratocystidaceae family. 

                           
                 Read More  

            

          

		            
            

            
              
              Research undertaken as part of a PhD study by Molly Malefo at the University of Pretoria’s Department of Plant and Soil Sciences and Forestry and Agricultural Biotechnology Institute sheds more light on the role of protease inhibitors in plants under drought stress.

                           
                 Read More  

            

          

		            
            

            
              
              The South African National Biodiversity Institute (SANBI) has funded a postdoctoral research project dedicated to monitoring plant health in botanical gardens and arboreta across South Africa. Two postdoctoral Fellows at the University of Pretoria’s Forestry and Agricultural Biotechnology Institute have held these fellowships.

                           
                 Read More  

            

          

		            
            

            
              
              The first comprehensive study mapping the distribution and genetic diversity of invasive Eucalyptus insect pests in sub-Saharan Africa confirms the presence of five major foliage-feeding species in 14 countries. The results of this study have implications on the quarantine, future research and management of these pests on the continent and beyond.

                           
                 Read More  

            

          

		            
            

            
              
              Dr Joey Hulbert broke new ground when he became the first candidate at the Forestry and Agricultural Biotechnology Institute to complete a PhD study incorporating citizen science. Citizen science is an approach that involves members of the public as active participants in scientific research. 

                           
                 Read More  

            

          

		            
            

            
              
              FABI technology unravels the genetics behind fungal genome evolution
The RIPper is a bioinformatics tool for the for quantifying genome-wide RIP mutations in fungal genomes. The strength of this software lies in the automation of laborious techniques to study the mutation process called Repeat-Induced Point mutations (RIP). The RIPper applies these technique

                           
                 Read More  

            

          

		            
            

            
              
              With the increased availability in genome data, inferences regarding evolutionary relationships among taxa can now be performed on a genome-wide scale. But it is widely accepted that not all parts of such massive datasets support the same evolutionary hypothesis. Because of this, a group of researchers at FABI recently investigated the effect of this.

                           
                 Read More  

            

          

		            
            

            
              
              The use of genome data to characterize species and elucidate relationships, particularly between problematic taxa, has become routine practice in bacteria. Recently, researchers from FABI joined in an international effort to describe two novel genera and characterize these within the larger context of the important bacterial group Burkholderia. 

                           
                 Read More  

            

          

		            
            

            
              
              A PhD student in FABI, Runlei Chang, has discovered and described 19 new fungal species from China as part of the research for his thesis. These fungi are all associated with conifer-infesting bark beetles and their mites and belong to well-known genera such as Ophiostoma and Leptographium.

                           
                 Read More  

            

          

		            
            

            
              
              Two research papers from FABI were selected as cover stories in two consecutive issues of the international journal, Plant Pathology. The journal is published by Wiley for the British Society of Plant Pathology.

                           
                 Read More  

            

          

		            
            

            
              
              Plastids play an integral role in wood formation, and yet they are routinely ignored in the study of xylogenesis in forest trees. Desre Pinard and Dr Eshchar Mizrachi have published a review highlighting the unique biology of plastids in wood, suggesting that a new type of plastid, the xylopast, exists.

                           
                 Read More  

            

          

		            
            

            
              
              Approaches for characterizing metabolic potential from genomic sequences have previously been predicted to be useful in the description of bacterial taxa. Dr Marike Palmer, has recently employed these approaches for identifying biological processes contributing to the divergence of bacteria with a variety of lifestyles.

                           
                 Read More  

            

          

		            
            

            
              
              Comparative genomics is shaping our notion of what fungal species are. Based on current data, these unique evolutionary units are separated from one another by boundaries that are porous under certain conditions. This affects our expectations regarding their population biology and evolution, and our strategies for recognizing and controlling them. 

                           
                 Read More  

            

          

		            
            

            
              
              The Polyphagous Shot Hole Borer is an ambrosia beetle native to Southeast Asia. In 2017 this pest was detected in South Africa. Its presence has since been confirmed in all provinces except Limpopo. The beetle has a symbiotic relationship with the fungus Fusarium euwallaceae, which causes branch die-back and death of susceptible trees.

                           
                 Read More  
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Diplodia pinea diseases

Diplodia pinea (Botryosphaeriaceae) is one of the most important pathogens of pines in South Africa. The fungus has been associated with a number of different disease symptoms, including shoot blight of seedlings and trees (die-back), stem cankers, root diseases and blue stain of timber (Wingfield and Knox-Davies 1980; Swart et al., 1987; Slippers and Wingfield 2007).

Diplodia pinea die-back following hail damage has been known in South Africa since the early 1900's. This serious disease, which accounts for the notoriety of the pathogen worldwide, has led to the restriction of the most susceptible species (Pinus patula, P. pinaster and P. radiata) to areas where hail is infrequent. Pinus patula is still planted in summer rainfall areas and severe losses commonly occur. Although less frequent, hailstorms do occur in areas where P. radiata is planted and these often also lead to substantial losses.

Diplodia pinea exists as a saprophyte on dead bark, cones and needles and is best known as an opportunist that infects wounds on susceptible pines. The fungus can, however, behave as a primary pathogen and infect young, unwounded pine shoots. Moisture is necessary for infection by D. pinea and young shoots become infected when rains coincide with warm temperatures, at the onset of growth. Once established in the shoots, D. pinea moves down the pith, where it can remain dormant. When pines are stressed, the fungus moves out of the pith and causes stem cankers.

A serious root disease of P. elliottii and P. taeda caused by D. pinea has been found in many parts of South Africa. Characteristic symptoms of this disease are dark-blue, radial lesions in young roots which extend to larger roots and into the trunk of diseased trees (Wingfield and Knox-Davies 1980). Needles become chlorotic and are shed. Pinus taeda is apparently most susceptible and the disease is always associated with stress due to factors such as overstocking, drought and plantings on poor sites.

 

Pitch canker of pines

Pitch canker of pines, caused by the fungus Fusarium circinatum (sexual state Gibberella circinata), has been known in the United States since the early 1900's. In that part of the world, it has caused occasional, yet serious damage to Pinus elliottii, while in California, Pinus radiata, has been seriously damaged by the fungus. Today, the fungus is known to cause nursery problems of Pinus spp. in Spain, Italy, Chile and South Africa, while reports have also been received from Japan.

The pitch canker pathogen was found for the first time in South Africa in the late 1980's where it caused a devastating root disease of P. patula seedlings in a commercial forest nursery in Mpumulanga. The pathogen is believed to have been introduced into the country on contaminated pine seed originating in Central America. The pathogen spread to all commercial pine nurseries within 10 years and is currently the most important nursery disease of Pinus spp. in the country, resulting in losses of up to 50% of P. patula seedlings during epidemics.

Significant losses, of especially P. patula, are experienced annually during establishment, as a result of plants dying from F. circinatum infection shortly after transplanting. It has been calculated that ~40% of plants moving to the field are asymptomatic, but develop disease soon after transplanting, resulting in high levels of blanking. According to a recent survey, 75% more seedlings are required to establish a P. patula stand as a result of F. circinatum infection of plants (Andrew Morris, Sappi 2010).

In recent years pitch canker disease on mature trees has been found in the Western, Southern and North Eastern Cape Provinces. The disease has resulted in the death of P. radiata, P. patula and P. greggii. It has also been shown to be associated with damage to trees caused by the weevil Pissodes nemorensis (Coutinho et al. 2007).

 

Chrysoporthe (Cryphonectria) canker of eucalypts

Chrysoporthe canker of eucalypts in South Africa is caused by the fungus Chrysoporthe austroafricana. The same disease in South America and Asia is caused respectively by Chr. cubensis (previously known as Cryphonectria cubensis) and Chr. deuterocubensis (previously known as C. cubensis). Although once considered the most serious disease of eucalypts in the world, the disease in many countries has been managed successfully through aggressive breeding and selection programmes and the deployment of disease tolerant clones (Gryzenhout et al., 2009).

In South Africa, disease of eucalypts caused by Chr. austroafricana is restricted to sub-tropical areas of the country. Although it commonly causes basal cankers on large trees, the most serious damage is to young E. grandis that become girdled at the base. Symptoms of the disease on young trees are a general wilting, and trees dying from Cryphonectria canker can easily be confused with those infected with Pythium sp. in Zululand. It is usually possible to identify trees infected with Chr. austroafricana by the presence of long-necked dark pycnidia (flask-shaped structures that produce and contain asexual spores) with orange spore masses at their apices, on the surface of the cankers. These can, however, be absent owing to unfavourable conditions for their production or because they have been consumed by insects. As is true in the case of most diseases, laboratory diagnosis is usually necessary.

Both Chr. cubensis and Chr. deuterocubensis have been introduced to the African continent, but as yet have not been found in South Africa. Chrysoporthe deuterocubensis, however, has been identified in central Mozambique and it is likely only a matter of time before it, or Chr. cubensis, appears in the country. The consequences of the introduction of these species into the country is not clear, although studies to date suggest that they are not as virulent as Chr. austroafricana. Care should, however, be taken not to move infected material into the country.

 

Botryosphaeria canker and die-back of eucalypts and black wattle

Fungi classified in the Botryosphaeriaceae are commonly associated with disease symptoms on eucalypts, Acacia mearnsii and Pinus spp. In the previous century, the disease of eucalypts and wattle was ascribed to Botryosphaeria dothidea. Research has, however, shown that Botryosphaeria canker is associated with numerous fungal species within a larger group, known as the Botryosphaeriaceae. This includes species of Neofusicoccum, Lasiodiplodia and Botryosphaeria.

Fungi in the Botryosphaeriaceae cause diseases characterized by stem cankers, shoot and branch die-back as well as root and root collar disease. Indeed, some of the most serious losses in plantations of eucalypts (and wattle) have been associated with the Botryosphaeriaceae. These fungi are opportunistic pathogens (often with a latent asymptomatic phase) and their importance is often underestimated. In terms of South African forestry, this fact is well illustrated by the importance of the closely related and opportunistic D. pinea on pines. Factors associated with infection of eucalypts and black wattle by fungi in the Botryosphaeriaceae include damage to growing tips by hot and cold winds or late frost, mechanical damage through hail, insect feeding or pruning and drought stress. One or more of these conditions commonly occur in local plantations and it is not surprising that extensive losses have been associated with these fungi (Slippers and Wingfield 2007).

 

Holocryphia (Endothia) canker of eucalypts

Holocryphia eucalypti (previously known as Endothia gyrosa and Cryphonectria eucalypti) causes a bark canker disease of eucalypts in many parts of South Africa and Swaziland (Gryzenhout et al., 2009). The pathogen is common on most eucalypt species in the country, causing superficial cracking of the bark. In some cases, however, the pathogen appears to penetrate the bark and infect the cambium. Infection of eucalypts appears to be dependent on two factors that can be, but are not necessarily, related. These include stress and inherent susceptibility of the trees. Cankers are most serious in areas affected by drought stress. However, certain species and clones of E. grandis, planted on what are considered to be excellent sites, can also be severely affected.

In Australia, H. eucalypti has been associated with the death of eucalypts, and is considered an important pathogen of these trees. Australia is believed to be the origin of H. eucalypti and it has been shown that the fungus in South Africa is represented by a limited diversity, indicative of an introduced pathogen.

 

Coniothyrium canker of eucalypts

A serious canker disease of Eucalyptus species and hybrid clones, in the Zululand region of KwaZulu-Natal is caused by the fungus first known as Coniothyrium zuluense. Significant taxonomic revision of this pathogen and the family of fungi it belongs to has resulted in several name changes, with the most recent suggesting that it should be known as Teratosphaeria zuluense. It has also been shown that a second species, T. gauchensis occurs in South America and Ethiopia, causing a similar disease of eucalypts in those countries (Cortinas et al., 2006).

Coniothyrium canker is characterised by measle-like lesions on the young green stem tissue associated with the current year's growth. As the infection progresses, lesions become confluent and cracks that exude kino, develop in the necrotic tissue. Infection also results in severe malformation of the stems which become swollen and spindle-shaped in the areas of infection. New infections occur annually on new growth, while those from previous years continue to cause malformation and disease. Cankers, therefore, commonly occur in discrete zones at various heights on the stems of affected trees.

Susceptibility to Coniothyrium canker is variable on different clones. The most susceptible clones eventually cease to grow and their tops begin to die. It is unlikely that such clones can be successfully propagated commercially.

 

Pink disease of eucalypts

Erythricium salmonicolor (Corticium salmonicolor, Phanerochaeta salmonicolor) is a well-known canker pathogen of woody plants in tropical parts of the world and the associated disease is commonly known as pink disease. The disease has been known in South Africa for many years, particularly on deciduous fruit trees. It has been found affecting eucalypts, Acacia mearnsii and Podocarpus spp. in the KZN Midlands of South Africa, causing severe stem cankers and stem breakage on eucalypts and A. mearnsii. It has also been found causing branch and top death of Podocarpus spp. and Ekebergia capensis in the Sabie and Howick areas (Roux and Coetzee 2005).

Pink disease derives its name from the pink to salmon-coloured superficial fungal growth that occurs on the surface of cankers. Early in the infection process, a white mycelial mat develops on the bark surface. Cankers develop behind the leading edge of the mycelium where the cambium is penetrated by the fungus. The fungus requires relative humidity of more than 90 % for successful germination and infection to take place.

 

Cytospora (Valsa) canker of eucalypts

Three species of Cytospora, C. australiae, C. eucalypticola (Teleomorph: Valsa fabianae) and C. eucalyptina, have been reported associated with cankers on eucalypts in South Africa (Adams et al., 2005). In recent years, only C. eucalypticola has been found during routine surveys, and it has been shown that reports of C. australiae actually represent other species. Cytospora eucalypticola, which is also known on eucalypts elsewhere in the world, appears to be only mildly pathogenic. It is usually isolated from severely stressed trees and on dying tissue. Recent research has shown that the fungus is an endophyte that is present in asymptomatic tissue. It presumably then proliferates when stress conditions appear.

 

Bacterial wilt of eucalypts

Bacterial wilt of eucalypts is caused by the bacterium Ralstonia solanacearum. The disease is known in countries such as Brazil, China and Uganda and has been recorded from Eucalyptus clones in the Zululand forestry area of South Africa (Coutinho et al., 2000). The disease has, thus far, been found only in a small number of plantations where it has caused rapid wilt and death of trees at the onset of hot dry conditions in summer. Wilt is initially seen on single branches. Symptoms then spread rapidly to other branches and eventually the entire tree. The xylem of these trees show a brown discoloration and bacteria ooze from damaged wood almost immediately after cutting. When infected branches or stems are placed in water, a bacterial stream can easily be seen emerging from cut ends and the water soon becomes murky due to contamination with bacterial cells. There is strong emerging evidence to show that the bacterium is only serious on trees that are severely stressed and particularly those with root knots.

 

Black butt disease of wattle

Black discoloration of the bases of wattle trees is a common symptom wherever these trees are grown. The cause of this disease is complex and isolations from diseased tissue have yielded a number of opportunistic pathogens. It is likely that this symptom represents a complex disease situation without any single pathogen being responsible for the problem. It has also been suggested that gummosis at the bases of trees caused by Phytophthora nicotianae might be an initial stage of this disease, providing entry sites for opportunistic pathogens. Early infections by basidiomycetes and Phytophthora spp. might also provide entry wounds for the wilt pathogen, Ceratocystis albifundus, as well as other pathogens. This then leads to the spread of the black lesions to cover the entire tree in severe cases (Roux 2002).

 

Ceratocystis wilt of wattle

Ceratocystis wilt (wattle wilt) is caused by the fungus Ceratocystis albifundus and is the most serious disease of Acacia mearnsii in Africa. The disease occurs throughout South Africa, wherever A. mearnsii and A. decurrens occurs (Roux 2002).

Ceratocystis albifundus requires wounds to infect trees. Thus, wounds made when clearing plantations of weeds, or when stems of trees are 'singled' can lead to the onset of disease. Hail damage also provides excellent points of entry for C. albifundus and many other pathogens. Nitidulidae and other insects visiting wounds are the main means of spread of the pathogen. Once infection has occurred, the fungus moves rapidly within trees causing gum exudation from the stems. Wood becomes discoloured in a streaked pattern. Infe
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