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Updating Biosystematics’ digital facilities  

Background  
A need for a new micro-imaging system that 
could address the demands of multi-disciplinary 
research in Biosystematics was identified in late 
2012. The system being used at that time was 
old and outdated, and did not address multi-user 
requirements. The National Research Foundation 
(NRF) has a National Equipment Programme 
(NEP) that was identified as a suitable funding 
option to upgrade the facility. The NEP aims to 
support the acquisition, upgrading and develop-
ment of state-of-the-art research equipment to 
the value of 1 to 10 million Rand.  A successful 
grant was secured in January 2014 by Dr Elna 
van der Linde to the total value of R1.5 million.   
 
The application was based on a specific micro-
imaging system comprising two Carl Zeiss micro-
scopes, namely i) Axio Zoom.V16 microscope 
(3.5-258x magnification) and ii) Axio Imager.M2 
compound microscope with differential interfer-
ence contrast (DIC) and fluorescence (50-1000x 
magnification) (PP news 100: 2).  Both micro-
scopes are fitted with an AxioCam MRc high 
resolution camera and are motorised for repro-
ducible settings and automatic procedures. Both 
system have automatic Z-stacking capabilities. 
The dual nature of the micro-imaging system is 
essential to meet the needs of all researchers in 
the various disciplines of Biosystematics.    
 
Implementation 
The micro-imaging system was purchased by the 
appointed supplier, Carl Zeiss (Pty) Ltd, after 
following the tender process.  The order was 

July-September 2014 

placed in June 2014. The system arrived approxi-
mately eight weeks later from Germany. At this 
point the system was packed in many little boxes, 
and Zeiss technicians were faced with the task of 
assembling the different parts of the system. After 
it had been assembled, an introductory training 
session was held on 23 August 2014. This session 
provided a basic introduction for staff, while the 
Biosystematics operational team received soft-
ware and hands-on training. Each operational 
team member was allowed to spend time on the 
system to familiarise themselves with its function 
and set up.  
 
Information session 
On 23 September 2014, an information session 
was held to introduce the micro-imaging system to 
staff and collaborators. Grant Martin, the Profit 
Centre Manager for Microscopy from Zeiss, gave 
an informative presentation on the specifications 
and capabilities of the micro-imaging system. 

Biosystematics operational team. Back row (left to right): Dr Elna van der Linde (NRF NEP Grant Hold-
er), Herbert Bennett, Tshidi Makutoane, Petro Marais, Dr Isabel Rong (Research Team Manager: Bio-
systematics), Robin Lyle, Dr Sonja Venter (Research Institute Manager). Front row (left to right): Adora-
tion Shubane, Madira Manganyi, Khumo Mwase, Lucia Maluke and Grant Martin (Zeiss) 

A) Axio Imager.M2 compound microscope; B) Axio 

Zoom.V16 microscope  

A B 
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Updating Biosystematics’ digital facilities (continued) 

Some highlights of the system include:  

 The ability of the Axio Zoom.V16 to close the gap between the standard 

overview object fields of the stereo microscope and the higher magnifi-
cations achieved by the compound microscope, but with much better 
resolution.  

 The Zoom microscope’s aperture provides much higher resolution at 

low magnifications. For example, at a 1.0x magnification the aperture is 
0.25 N.A giving a resolution of 744 lp/mm, almost twice as much as 
conventional stereo microscope.  

 All the objectives on the Axio Imager.M2 are achromatically corrected to 

minimise stray light, providing superior contrast for small samples. The 
large numerical aperture of the 63x and the 100x objectives is 1.40, and 
a lot more information is captured by the objective from the sample, 
resulting in very high resolution images as well as a field of view of 23 
mm.  

 Calibre High-performance LEDs (Light Emitting Diodes) take the place 

of a white light source as the reflected light illuminator for fluorescence. 
Each individual LED delivers a precisely defined range of the spectrum. 
No undesired light is emitted.  The result is extremely high-contrast 
images with a high dynamic range. 
 

The information session provided an opportunity to introduce the operation-
al team members to staff and collaborators. The operational team is com-
prised of technicians from each unit in Biosystematics. The team will assist 
with bookings, general operations, and will also provide technical support.  
The use of the micro-imaging system will ensure that Biosystematics re-
search follows international trends in taxonomy and systematics, ensuring 
that the National Collections stay at the forefront of taxonomic research. 
The Biosystematics micro-imaging system is available for use by persons 
outside the ARC.  
 
Please contact Robin Lyle (LyleR@arc.agric.za) for more information, or 
visit the scrolling banner on the Agricultural Research Council’s website 
(http://www.arc.agric.za/Pages/Home.aspx).  

The Zeiss technical team after completing the installation of the micro-
imaging system 

Grant Martin (Zeiss) proudly demonstrating the Axio Zoom. V16 

microscope to a guest at the micro-imaging information session 

Prechers Dikhoda and Ian Millar discussing the microscope during a 

training session 

Zelda Pieterse (student), Dr Mariette Truter (Biosystematics), Dr 

Charnie Craemer (Biosystematics) and Dr Heloise Heyne (ARC-OVI) 

at the information session 

Peter Webb (Lepidoptera Society), Michael Stiller (Biosystematics) 

and Dr Dawid Jacobs (private entomology consultant) chatting during 

the information session 
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Biosystematics  

The 10th International Mycological Congress 

The Research Team Manager for Biosystematics and Plant Microbi-
ology Divisions, Dr Isabel Rong, and two senior researchers, Drs 
Elna van der Linde and Draginja Pavlic-Zupanc, represented the 
Mycology unit of ARC-PPRI at the 10th International Mycological 
Congress (IMC10) held in Bangkok, Thailand during August 2014. 
The Congress was hosted by the National Centre for Genetic Engi-
neering and Biotechnology (BIOTEC), National Science and Tech-
nology Development Agency (NSTDA), together with the Thai My-
cological Association and Kasetsart University. Over 1000 dele-
gates from 64 countries attended the Congress and presented 186 
oral presentations and 526 scientific posters. Researchers from the 
Mycology Unit presented seven posters and three oral presenta-
tions. The Congress was a great opportunity for meeting overseas 
colleagues and strengthening current collaborations, as well as for 
establishing new contacts that may enhance the development of 
new collaborations and projects. 
 

The following contributions were made at IMC10: 

JACOBS A., SUMMERELL B., VENTER E. AND I.H. RONG. 2014. 
Soil Fusarium survey in the grassland biome of South Africa.  
10th International Mycological Congress, Bangkok, Thailand, 3-
8 August 2014. [Poster] 

JACOBS A., RONG I.H, TRUTER M. AND CROUS P. 2014. The 
National Collections of Fungi: a database for phytopathogenic 
fungi from South Africa. 10th International Mycological Con-
gress, Bangkok, Thailand, 3-8 August 2014. [Poster] 

MUZHINJI N., WOODHALL J., TRUTER M., VAN DER WAALS J. 
2014. A survey of genetic diversity of Rhizoctonia solani anasto-
mosis groups associated with potatoes in South Africa. 10th 
International Mycological Congress, Bangkok, Thailand, 3-8 
August 2014. [Poster] 

PAVLIC-ZUPANC D., MALEME H.M., WINGFIELD B.D., WING-
FIELD M.J. AND SLIPPERS B. 2014. Five species of Botry-
osphaeriaceae identified from Eucalyptus grown in the urban 
habitats of Pretoria, South Africa. 10th International Mycological 
Congress, Bangkok, Thailand, 3-8 August 2014. [Poster] 

PAVLIC-ZUPANC D. WINGFIELD M.J., BOISSIN E., AND SLIP-
PERS B. 2014. Cryptic diversity and distribution of phytopatho-
genic species in the Neofusicoccum parvum / N. ribis complex. 
10th International Mycological Congress, Bangkok, Thailand, 3-
8 August 2014. [Oral] 

RONG I.H., KOCH S., VAN DER LINDE E.J., AND BOA E. 2014. A 
new approach to monitoring fungus diseases in South Africa 
through plant clinics and the nurturing of stronger research-
extension links. 10th International Mycological Congress, Bang-
kok, Thailand, 3-8 August 2014. [Oral] 

SAMERPITAK K., VAN DER LINDE E.J., CHOI H.-J., VAN DEN 
ENDE A. H. G., MACHOUART M., GUEIDAN C. AND DE 
HOOG G. S. 2014. Taxonomy of Ochroconis, the opportunistic 
neurotroph, and their barcoding candidates. 10th International 
Mycological Congress, Bangkok, Thailand, 3-8 August 2014. 
[Poster] 

VAN DER LINDE E. 2014. Overview of Claviceps research in 
South Africa. 10th International Mycological Congress, Bangkok, 
Thailand, 3-8 August 2014. [Oral] 

VAN DER LINDE E. AND KORSTEN L. 2014. Barcoding of the 
Global Mushroom Pathogen Collection. 10th International Myco-
logical Congress, Bangkok, Thailand, 3-8 August 2014. [Poster] 

WOUDENBERG J.H.C., TRUTER M., GROENEWALD J.Z. AND 
CROUS P.W. 2014. Large-spored Alternaria pathogens in sec-
tion Porri disentangled.  10th International Mycological Con-
gress, Bangkok, Thailand, 3-8 August 2014. [Poster] 

Dr Isabel Rong presenting her talk at the 10th International Mycologi-
cal Congress 

ARC team at the 10th International Mycological Congress. From left 
to right: Dr Wubetu Legesse, Crop Protection Division, ARC-VOPI; 
Dr Draginja Pavlic-Zupanc, Dr Isabel Rong, and Dr Elna van der 
Linde, Biosystematics Division, ARC-PPRI 
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Biosystematics (continued) 

An Assessment of Pollinators and Pollination for Food Production 

Concern for the effects of human activities on the biological and 
economic value of biodiversity and ecosystem services has been 
growing during recent decades. Towards understanding and miti-
gating the negative effects of human activity on biodiversity and 
ecosystem services, in 2010 the General Assembly of the United 
Nations (UN) passed a resolution that required the UN Environment 
Programme to create the Intergovernmental Platform on Biodiversi-
ty and Ecosystem Services (IPBES; www.ipbes.net) as an inde-
pendent intergovernmental body. In April 2012 IPBES opened to all 
member countries of the UN and now has 118 members. Because 
of reports of declining pollinator populations, IPBES recently initiat-
ed its first task: a fast-track thematic and methodological assess-
ment of pollinators, pollination and food production. Its objective is 
to evaluate recent changes in pollinators and pollination as a regu-
lating ecosystem service of importance for food production. The 
ultimate goal is to support good quality life and biodiversity mainte-
nance. 
 
The assessment of pollinators, pollination and food production be-
gan in June 2014 when 63 participants representing academia, 
government agencies, museums, herbaria and industry from 29 
member countries met for five days in Germany. The directive from 
the member countries for the content of this assessment was pre-

cise. It is to comprise six chapters. Chapter 1 will briefly review diver-
sity of pollinators and pollination systems and their role in supporting 
food production specifically, and human well-being and biodiversity 
maintenance more generally. Chapter 2 will assess the drivers of 
change of pollinators, pollination networks and pollination services. 
Chapter 3 will assess the status of and trends in pollinators, pollina-
tion networks, pollination services as keystone ecological processes 
and service in both human managed and natural terrestrial ecosys-
tems. Chapter 4 will deal with economic methodologies for determin-
ing the value of pollination for food production and the economic 
impacts of declines in food-relevant pollinator populations. Chapter 5 
will deal with the non-economic valuation, with special emphasis on 
the experience of indigenous and local communities, impacts of the 
decline of diversity and/or populations of pollinators. Finally, Chapter 
6 will assess responses to risks associated with the degradation of 
pollination services and opportunities to restore and strengthen 
those services. The result is due in June 2015. Each chapter has two 
or three Coordinating Lead Authors (CLAs) and about 10 Lead Au-
thors (LAs). The CLAs were invited by the Secretariat and the LA 
were nominated by member countries. Dr Connal Eardley was invit-
ed to be a CLA for the Introduction. 
 
Contact: Connal Eardley at EardleyC@arc.agric.za 

Two sorting sessions of specimens by the Spider Club of Southern 
Africa at the ARC-PPRI Biosystematics Arachnida Unit 

Members of the Spider Club of Southern Africa once again joined the Arachnid Unit of 
Biosystematics to sort and identify specimens during July and August.  The workshops 
were held over a day, and the purpose was twofold.  The first aim was to sort and identify 
specimens from Klipriviersberg Nature Reserve in Johannesburg, and the second was to 
work through the backlog of unsorted material from the Iimbovane Project. 
 
Iimbovane, which means ants in isiXhosa, is a long-term citizen-science project that com-
bines biodiversity monitoring and science outreach for Grade 10 Life Science learners and 
teachers.  It is managed by the DST-NRF Centre of Invasion Biology (CIB). The project 
focuses on ant diversity in different natural and modified habitats in the Western Cape. 
For modified areas, the project uses the grounds of previously disadvantaged schools 
where the learners and teachers are being taught about local biodiversity, research tech-
niques and data analysis. 
 
Since last year, the Arachnid Unit has been in the fortunate position of having access to 
the arachnids from the pitfall by-catch of this 10-year monitoring project (2006 to 2016).  
All arachnid specimens will be deposited in the National Collection of Arachnida (NCA) 
housed at the Biosystematics Division, Roodeplaat campus. 
 
Some of the Spider Club members helped sort through some of the backlog material from 
2006. A new shipment of material from 2007 to 2010 has already been received. The 
workshops ended with a tour of the NCA to show where the specimens that were sorted 
will be housed after they have been identified and curated. We hope to host similar work-
shops in 2015. 
 
Contact: Petro Marais at maraisp@arc.agric.za 

Spider Club members helping to sort through 
specimens 
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Biosystematics (continued) 

THE IMPORTANCE OF REGULAR SAMPLING - THE IRENE 

GRASSLAND SURVEY 

Little is known about the diversity of invertebrates in urban and sub-urban 
areas in South Africa. A survey in and around Irene, a village in Centurion, 
Gauteng, is presently under way. As part of the South African National 
Survey of Arachnida (SANSA), arachnids have been sampled over the last 
six years by Dr Ansie Dippenaar-Schoeman and new records are still regu-
larly being found.  Mr Peter Webb surveyed the village as well as a small 
pristine grassland area about 10 km from Irene (Fig. 1). The grassland 
area is approximately 1 km² in extent at an altitude of 1465 m a.s.l. The 
western boundary appears to be a little disturbed with alien weeds etc., 
possibly due to the houses on its border, but is still a good habitat for in-
sects and spiders in the summer. The area is on dolomite, and is a haven 
for many different species of grasses, with an abundance of wildflowers in 
the spring. Although trees are sparse, the odd buffalo thorn, white stink-
wood, dogwood, karee, taaibos and Grewia flava make it typical Highveld 
grassland. Where there are clumps of trees, there is often a deep sinkhole 
in the centre.  
 
The vast majority of arachnid collecting was done by hand, but it also in-
cluded the occasional use of a sweep-net and a beating tray. This small 
grassland turned out to have a diverse group of spiders and, so far, 232 
species have been sampled from 136 genera and 39 species. The most 
diverse families are the Salticidae (jumping spiders) with 41 species (Fig. 
2), followed by the Araneidae (orb-web spiders) with 36 species and Tho-
misidae (crab-spiders) with 26 species. 
 
Several of the species, e.g. members of the Prodidomidae: Prodidominae 
are new to science, while several species are first records for South Africa, 
e.g.  Corinnidae: Apochinomma elongata (Fig. 3) or new records for Gaut-
eng, e.g. Gnaphosidae: Trephopoda kannemeyeri (Fig. 4). All the speci-
mens were photographed, and 527 entries (>1000 images) of spiders have 
been loaded on the SANSA Virtual Museum. Specimens that were sam-
pled have been deposited in the National Collection of Arachnida.  Not only 
do we now have a valuable record of the Irene spider fauna, but images 
were used to design a poster for Irene and an eBook is in progress. From 
this survey we also obtained valuable information on species’  abundance, 
biology, colour variation and behaviour as reported in SANSA Newsletter 
18: 4 of the single line web spiders, a new defence mechanism (chelicerae 
flashing) in burrowing wolf spiders, and the web of the twig spider. 
 
A community participation project, Spider monitoring in cities (SMIC), was 
launched. This involves the help of the residents of Irene to document the 
arachnid fauna still present in their gardens. An open Spider Day is 
planned for 1 November 2014 to inform the local community  about spiders 
and how to collect and photograph them. Two lectures will be presented. 
 
Contact: Peter Webb at peter@iconc.com and Ansie Dippenaar-
Schoeman at  DippenaarA@arc.agric.za 

Fig. 1. Study area at Irene 

Fig. 3. Corinnidae: Apochinomma elongata, a new record for 
South Africa 

Fig. 2. Salticidae (jumping spider), a new species 

Fig. 4. A new record for Gauteng, Gnaphosidae: Trephopoda      
kannemeyeri 
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Biosystematics (continued) 

A valuable new asset at Biosystematics 

The Entomology Unit of ARC-PPRI Biosystem-
atics has an enthusiastic, energetic new staff 
member. Ms Pfarelo Tshivhandekano joined the 
team in April this year.  She has quickly be-
come an invaluable and appreciated colleague 
with a great sense of humour. She joined us 
after completing and submitting her MSc thesis, 
which focussed on ant diversity and their body 
size patterns, at the University of Pretoria. Prior 
to that she completed a BSc (Hons) degree in 
Biological Sciences at the University of Venda 
(2008) and worked at the South African Nation-
al Biodiversity Institute (SANBI) as a research 
technician (2008–2010). She recently graduat-
ed (Fig. 1) and is already setting her sights on a 
PhD. She regards her two-year contract in the 
Entomology Unit as time well spent to hone her 
skills and increase her knowledge of insects. 
 
During the past six months, Pfarelo has spent 
most of her time assisting in the curation and 
upgrading of the beetle collection, particularly the Cerambycidae (longhorn 
beetles) and Tenebrionidae (darkling beetles or ‘toktokkies’). Excellent ob-
servation skills enabled her to reduce many drawers of unidentified speci-
mens to orderly groups of morphospecies in both these families. Incorpora-
tion of these specimens into the main collection is now in its final stage of 
curation, totalling some 120 drawers (approximately 16 000 specimens) of 
well sorted beetles. Not only has their taxonomy been upgraded according 
to the most recent literature, but they are also getting a ‘facelift’ and new 
unit tray labels (Fig. 2). The family Cerambycidae contains some devastat-
ing pest species, i.e. the fig tree borer that is causing serious damage in the 
Western Cape. However, it is also a favoured group for biological control 
purposes. Having a collection that is well structured, accurately identified, 
and which is in keeping with the current taxonomy, has many advantages. 
Three of these are: meeting our obligations towards the Department of Agri-
culture, Forestry and Fisheries in supporting their phytosanitary services; 
honouring international agreements such as the International Plant Protec-
tion Convention and the Convention on Biodiversity; and meeting the needs 
of the scientific fraternity. With a Norwegian longicorn beetle expert due to 
visit the collection in November 2014, and a number of requests from over-

Fig. 1. Pfarelo Tshivhandekano 

Fig. 2. A recently curated drawer containing unit trays with 
longhorn beetles (Cerambycidae: Prioninae) (Photo: E. 
Grobbelaar, ARC-PPRI) 

seas specialists to borrow material from the col-
lection, this upgrade has come at just the right 
time. 
 
Pfarelo is also assisting the beetle taxonomists in 
the databasing initiative currently under way on 
our collection of approximately 50 000 dung bee-
tles. 
 
Contact: Elizabeth Grobbelaar (Beth) at 
GrobbelaarB@arc.agric.za 

Donated collection incorporated into the PPRI collection of the Na-

tional Collections of Fungi 

The mandate of the National Collections of Fungi (NCF) is to pre-
serve, maintain, and document South African and African fungal di-
versity. Living fungal cultures preserved in the PPRI collection are 
used in fungal systematic and biodiversity research. Several methods 
of preservation are employed in the PPRI collection to safeguard 
these cultures. These include preservation of cultures as agar punch-
es in sterile water, agar slants covered with paraffin oil, freeze dried 
material and mycelium suspensions stored at ultra-low temperatures. 
The University of Pretoria Fungal Collection (UPFC) was donated to 
the NCF in 2006. The cultures were already preserved using all 
abovementioned techniques, with the exception of the mycelium sus-
pension stored at ultra-low temperatures. Therefore, there was a 
need to incorporate the UPFC cultures in the ultra-low freezer be-
cause several methods of preservation are required to ensure the 
viability and morphological, physiological and genetic integrity of the 
cultures over time.   
 
Cultures were prepared by Annah Msiza on a part-time basis, from 
cultures preserved as sterile water punches. About 522 fungal cul-
tures representing 46 genera and various host plants and substrates 

Annah Msiza preparing UPFC cultures for storage at ultra-low tem-
peratures 
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Biosystematics (continued) 

Giving students an opportunity to meet and engage with specialists 
in their working environment is essential, as many graduates leave 
university with little or no insight into the fundamentals of their cho-
sen careers and are unaware of potential opportunities available to 
them. Mindful of this, staff at The Biosystematics Division regularly 
host visiting lecturers and students from various university science 
departments. 
 
During August thirty post-graduate plant pathology students from 
The University of Limpopo, along with their lecturer Mapotso Kena, 
were hosted by staff at the Mycology and Entomology Units. They 
were given a tour of the collections and introduced to collection-
based research, which proved a real eye-opener to most of them as 
they had no understanding of this discipline and were not trained in 
entomology or mycology. Work opportunities within the ARC were 
explained to them, as well as the wonders of insects and fungi as 
organisms of study. 
 
During September, twenty 2nd and 3rd year Entomology students 
from the University of the Free State, accompanied by lecturers 
Vaughn Swart and De Villiers Fourie, visited The Arachnology and 
Entomology Units. The university undertakes a biannual excursion 

Biosystematics hosts science students 

Donated collection incorporated into the PPRI collection (continued) 

were prepared. Amongst these were isolates from litchi, potato, 
cowpea, citrus, seaweed, tomato, wheat, coffee, apricot, pineapple, 
chicken manure, soil and water. The cultures were aseptically inocu-
lated on fresh suitable medium and incubated for three weeks at 25°
C under a 12h light/dark cycle, using cool white light in combination 
with near ultraviolet light. 
 
Of the cultures replated from their original state, 79% were viable. 
They were prepared for ultra-low storage by placing 4-6 ml of 15% 
autoclaved glycerol on a plate, scraping off spores and mycelium 
with a sterile tip, and dividing the suspension equally between two 
cryovials (not more than 1.8 ml per vial). The tubes were marked 

with the UPFC and PPRI numbers and placed in a Mr FrostieTM 

container, filled with isopropanol to ensure gradual lowering of the 
temperature over the four hours of incubation. The gradual lowering 
of the temperature ensures that no ice crystals form in the cell walls 
of the fungus, which could damage it and lower its survival rate. The 
tubes were then removed, and placed in the relevant waxed boxes 
in the ultra-low freezer at –80°C. All relevant information was cap-
tured in the PPRI database. 
 
Contact: Grace Kwinda at KwindaG@arc.agric.za and Riana 
Jacobs at JacobsR@arc.agric.za 

to Pretoria to visit several divisions within ARC-PPRI and ARC-OVI, 
in addition to other institutions that also employ entomologists 
which, this year, included the SABS, the Ditsong Museum Entomol-
ogy Department, and a commercial company. During their visit to 
the Biosystematics Division, over lunch the students were given the 
opportunity to interact with various insect, spider and mite special-
ists, after which they viewed the extensive specimen collections 
where scientists fielded their many questions. 
 
The value of these student visits cannot be overemphasised, and 
the Division will continue to host such groups to inform students of 
the vast array of career opportunities open to them. 
 
Contact: Ros Urban at urbanR@arc.agric.za and Vivienne Uys 
at uysv@arc.agric.za 

Pre-graduate entomology students from the University of the Free 
State during their visit to Biosystematics Division 

Prof Eddie Ueckermann explaining about the Arachnology collec-
tion and different research projects within the unit 
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Plant Microbiology 

Detection of multiple virus infections in grapevine leafroll  

diseased vineyards 

Grapevine leafroll disease (GLD) is one of the major diseases affect-
ing grapevine, and occurs in all vine-growing regions of the world. 
Grapevine leafroll-associated virus 3 (GLRaV-3) is known to be 
closely associated with GLD. The genetic variability of GLRaV-3 has 
been studied extensively in recent years from different regions of the 
world, including South Africa. In a recent study of vineyards in the 
Western Cape, GLD symptomatic plants were investigated to deter-
mine the spread of GLRaV-3 variants and other grapevine infecting 
viruses. A total of 315 plants were sampled and analysed over two 
growing seasons. Five GLRaV-3 variants were detected as either 
single or mixed infections, with GLRaV-3 variant groups II and VI 
being the most prominent as single infections, and in combinations 
with each other and other variants. An analysis of the distribution of 
variants per region showed that single infections of variant groups II 
and VI occurred predominantly in certain regions, and were equally 
distributed in the red and white cultivars studied. The distribution of a 
recently identified, unclassified variant of GLRaV-3, was included in 
the study. The overall analysis showed that infection with variant 

groups II and VI were the most abundant among the samples with 
49.8% and 47.6%, respectively, followed by variant group I, variants 
similar to isolate GH24 and variant group III with 16.2%, 13.3% and 
2.5% infection, respectively. Mixed infections, representing 36 virus 
combinations, were found in 251 plants. The most abundant virus 
combination was GLRaV-3 with GVE, found in 28% of the plants. 
GLRaV-3 was the predominant virus detected in the samples with a 
frequency of 80% detection, followed by GVE (57.4%), GRSPaV 
(36.8%), GVA (19.3%), GVF (16.25%), GLRaV-2 (8.25%), GLRaV-1 
(1.58% infection) and GLRaV-4 like (0.6%). Most of the plants tested 
were infected with multiple viruses. The complexity of virus popula-
tions detected in this study highlights the need for detection methods 
able to identify all viruses and their variants in vineyards. The infor-
mation generated in this study will assist in the development of relia-
ble detection assays that will benefit the monitoring of disease 
spread, and aid in the efficient management of GLD.  
 
Contact: Dr Elize Jooste at JoosteE@arc.agric.za 

Grapevine leafroll symptoms in red cultivars Grapevine leafroll symptoms in white cultivars 

Grapevine virologists attend Grapevine Virus Workshop XII 

Three Virologists from ARC-PPRI attended the annual 
grapevine industry workshop held at Infruitec, Stellenbosch, 
on 3 October 2014. Dr Elize Jooste presented the final report 
on a project titled “Survey of white and red cultivar vineyards 
affected by grapevine leafroll disease to determine the distri-
bution of GLRaV-3 variants and other grapevine infecting 
viruses”. This project was a collaborative project between 
ARC-PPRI and Stellenbosch University. Dr Dariusz 
Goszczcynski presented feedback on two projects titled 
“Brief report of successful construction of DNA clone of GVA 
variant associated with Shiraz disease using the virus multi-
plied in Nicotiana benthamiana” and “Detection of grapevine 
viruses using standard RT nested-PCR based degenerate 
primers specific to members of the Closteroviridae and Flex-
iviridae families”. Prof Gerhard Pietersen reported on two 
projects by two MSc students, Jennifer Wayland and Megan 
Harris. His first talk was titled “Progress with improved virus 
detection and identification or the Wine Grape Certification 
Scheme” and secondly, “Progress in detection of grapevine 
leafroll associated viruses on Vitis rootstock”.  
 
Contact: Dr Elize Jooste at JoosteE@arc.agric.za 

Speakers during Grapevine Virus Workshop XII: Front: Prof K. Krüger (UP), 
Mrs R. Carstens (ARC-Infruitec), Dr. E. Jooste (ARC-PPRI), Ms N. Smyth 
(US); Back: Prof J. Burger (UP), Dr. D. Goszczynski (ARC-PPRI), Dr. H. 
Maree (US, ARC-Infruitec), Ms F. Suidgeest (US), Prof. G. Pietersen (ARC-
PPRI, UP) 
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Weeds Research  

The Cape Floristic Region (CFR) covers an area of 90 000km², 
which is less than 4% of the area of South Africa, yet this region 
contains almost half  the plant species found in our country. This 
unique floral region encompasses five unique types of vegetation of 
which fynbos is the most prominent. The Fynbos biome is character-
ised by a diverse richness of endemic plant species growing on 
nutrient-poor soil. The largest indoor fynbos exhibition, the Cape 
Floral Kingdom Expo, was once again held in Bredasdorp from the 
28-31 August 2014. The focus of this year’s expo was on conserva-
tion, cultivation, trade and lifestyle options with wildflowers of the 
Cape Floral Region, and it aimed to celebrate fynbos and the rest of 
the region's wildflowers. 
 
To highlight the role that biological control research plays in the 
conservation of fynbos within the CFR, the Weeds Research Divi-
sion of the ARC-PPRI (Stellenbosch) participated in the Cape Floral 
Kingdom Expo. The most invasive alien plants impacting the fynbos, 
including Acacia saligna (Port Jackson), Hakea sericea (silky ha-
kea), A. mearnsii (black wattle), A. cyclops (Rooikrans) and A. pyc-
nanatha (golden wattle) were displayed with their respective insect 
and fungal biological control agents. These included the Port Jack-

son rust (Uromycladium tepperianum), the stump inoculant 
STUMPOUT used to control coppicing of felled A. mearnsii 
(Cylindrobasidium laeve), several Acacia seed weevils (Melanterius 
spp.), the Hakea seed-moth (Carposina autologa); and the rooi-
krans gall midge (Dasineura dielsii), amongst others. Dr Alana Den 
Breeyen, Ms Gwen Samuels and Dr Alan Wood managed the stand 
at the expo, and fact sheets, which provide information on alien 
invasive plants and their biocontrol agents, were handed out to 
interested landowners, conservation agencies, high school learners 
and the general public. Dr Alan Wood gave a talk on the ‘Biological 
Control of Alien Invasive Weeds in South Africa’ to a small but en-
thusiastic audience. 
 
The Weed Research exhibit at the Cape Floral Kingdom Expo ex-
poses the general public to the different fungal and insect biocontrol 
agents released and established on the invasive weeds in the 
Western Cape.  
 
For more information on the biological control agents available 
contact: Ms Gwen Samuels at SamuelsG@arc.agric.za 

Alana Den Breeyen (top) and Gwen Samuels (bottom) 
managing the stand 

Gwen Samuels enlightening visitors 

Alan Wood giving his talk 
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Weeds Research (continued) 

Unexpected spread and outbreaks of  Pareuchaetes insulata, the defoliat-
ing moth on Chromolaena odorata, in northern KwaZulu-Natal  

The defoliating moth Pareuchaetes insulata (Lepidoptera: Erebidae: 
Arctiinae) has a complex history of establishment as a biological 
control agent on the invasive plant Chromolaena odorata 
(Asteraceae) in South Africa. Extensive efforts were undertaken to 
mass-rear and release a population of P. insulata originating from 
Florida (about 781 000 insects) during 2001-2003 at 17 sites in KZN 
province, followed by introductions from Jamaica (590 000) during 
2002-2008 and Cuba (327 000) during 2003-2006, at another seven 
and five sites respectively, around KZN. Disappointingly, for a few 
years it appeared that the efforts had been in vain, with little persis-
tence of the agent at most sites. However, the discovery of a popula-
tion of the moth in December 2004 at a single release site (Florida 
population) at Cannonbrae near Umkomaas (30°13'14.4"S 30°
46'55.5"E) on the KZN south coast finally confirmed its establish-
ment. This was followed by an outbreak of the moth at this site in 
2005 and 2006, resulting in the complete defoliation and death of 
some plants, and with significant effects on chromolaena within a 
radius of about 4 km. If chromolaena plants survived the intensive 
feeding by larvae of the moth, plant height was substantially re-
duced, enabling other plant species to dominate. Widespread yel-
lowing of plants, a chemical defence of the plant in reaction to larval 
feeding, was observed.  

Adult moths of Pareuchaetes insulata attracted to a 
light trap at night 

Egg batch of  
Pareuchaetes insulata 

Larvae (1st, 2nd, 5th instar) of Pareuchaetes insulata 

From 2006 on, monitoring of this release site, as well as of chromo-
laena infestations at 5km intervals from the release site, north and 
south along the coast (a distance of about 120km) and west (up to 
20km), inland from Cannonbrae, was undertaken by ARC-PPRI 
researchers (chiefly Dr C. Zachariades, Ms L. Strathie, and Ms N. 
Dube) annually, in late summer when the moth population reaches 
its peak. By 2010 the moth had spread along a 100 km stretch of the 
coast, with the northernmost known point of presence just north of 
the Umgeni river in Durban, and the southernmost, Umzumbe on the 
south coast of KZN, and about 10 km inland (Zachariades et al. 
2011). No spread beyond those points was observed and no similar 
outbreak was observed after 2006; it is possible that most of the 
dispersal occurred during the original outbreak period. This pattern 
aligns with the generally erratic outbreak behaviour of Pareuchaetes 
pseudoinsulata where it has been introduced as a biocontrol agent 
of chromolaena, elsewhere in the world. It was concluded that P. 
insulata may sporadically damage plants growing in the coastal belt, 
but it was unlikely to provide consistent or adequate suppression of 
C. odorata. Therefore, other potential agents have been investigat-
ed, particularly for the drier northern KZN and inland regions. These 
areas were considered to be particularly unsuitable for any leaf-
feeding agent on C. odorata, as plant and leaf quality is so poor 
during the prolonged dry winter period. 

In February 2013, characteristic feeding damage on leaves by P. 
insulata was opportunistically observed by Dr C. Zachariades near 
Empangeni (28°40'55.8"S 31°57'55.0"E), some 151km north of the 
northernmost known presence of P. insulata in Durban. Under the 
assumption that this represented further spread from the Cannon-
brae site, a decision was made to terminate the annual monitoring 
of spread at 5km intervals along the 120km stretch of coastal belt, 
because this was clearly obsolete at this stage. However, annual 
visits to the Cannonbrae site to monitor the moth population levels 
and plant parameters continue. In May 2014, this annual monitoring 
of Cannonbrae indicated the highest population since, but consider-
ably lower than, the 2006 outbreak. In May 2014, Mr Kevin Boyce 
and Mr Bernhard Koch reported that a patch of chromolaena on 
Somerset farm, located between Hluhluwe and Phinda Game Re-
serve, was defoliated and yellowing; photographs sent to ARC-
PPRI appeared to indicate feeding damage by P. insulata. This was 
of particular interest because the area has a prolonged dry winter 
season and was thought not to be suitable for P. insulata. On 2 
June 2014 ARC-PPRI researchers visited this site (27°54'47.7"S 
32°17'45.4"E) to confirm their suspicions and were surprised to 
observe an outbreak of P. insulata of a magnitude comparable only 
to that observed at the Cannonbrae release site in 2006. This site is 
296 km from Cannonbrae, and 91km from the Empangeni site. The 
affected plants were growing around the earthen retaining wall of 
the farm dam, and in the drainage line of the dam embankment. 
This presented a microclimate with plants remaining in better condi-
tion than surrounding vegetation during the dry winter, thereby ena-



Page 11 PLANT PROTECTION NEWS 

Weeds Research (continued) 

Effects of heavy feeding by Pareuchaetes insulata 
larvae on Chromolaena odorata. Plants have a 
stripped, yellowing appearance. Contrast the darker 
green, non-defoliated plants in top left-hand corner 
of lower photograph. Please report plants that look 
like this 

Characteristic damage pattern of (a) mid-instar larva, feeding between two main veins, 
starting near the leaf petiole; (b) late-instar larva, which eats the whole leaf except for 
the mid-vein and sometimes the terminal section. In both cases, a larva will climb up 
the stem in the early evening and climb down again after a night of feeding. The next 
night it will feed on another leaf, so this damage represents one night of feeding 

bling support of the moth population. A 200 m transect, monitored at intervals along 
the dam wall, indicated generally extensive to complete defoliation (70% to 99% of 
leaves available) of chromolaena plants by P. insulata larvae along an approximately 
100m stretch, with sparse (20%) defoliation at the perimeter of the infestation. Nu-
merous egg batches, young larvae, and adult moths which are usually nocturnal, 
were observed during the day. Two light traps set up 50 m apart from 17h00-22h30 
pm yielded a total of 320 adult P. insulata moths, nearly equivalent to the levels ob-
served at Cannonbrae during the outbreak in 2006, and only ever observed at that 
time in the 13 years since first releases.  
 
Mr Ludzula Mukwevho, an ARC-PPRI researcher working on Lantana camara, sub-
sequently reported similar larval feeding damage on C. odorata, suspected to be P. 
insulata, which he had seen in May 2014 on the perimeter of an irrigated sugarcane 
farm (27°36'08.6"S 31°59'45.4"E) to the north-west of Mkuze town, 315 km from 
Cannonbrae. A visit by researchers to the sitein October 2014 confirmed that P. insu-
lata was present. Characteristic P. insulata feeding damage was also seen on C. 
odorata at Pongolapoort dam (27°22.109 Ś, 31°51.326 É), near the border with Swa-
ziland, on the same trip. This is now the northernmost record for P. insulata in South 
Africa. 
 
It therefore appears, contrary to previous understanding, that P. insulata is indeed 
able to establish in the drier regions of northern KZN. It is not possible to categorical-
ly confirm that the moth spread here from the Cannonbrae site; it may have spread 
from another release site, of any of the three released populations, in northern KZN 
that was previously thought to have failed to establish, although this is thought to be 
less likely than spread from the previously northernmost known distribution. It is hy-
pothesised that the frequent rainfall events during the previous 2013 winter may have 
supported the build-up of the moth in this region, enabling an outbreak following 
summer 2013/2014.  The moth will probably continue to spread (it may already have 
reached Swaziland or further), persisting in suitable microhabitats that are able to 
sustain it during dry periods. Given that southern KZN is likely to be sub-optimally 
cool for P. insulata, the number of generations per year that it is able to complete 
may increase as it moves north towards more tropical regions, possibly enabling 
more frequent outbreaks of the type observed at Cannonbrae in 2006 and also at 
Somerset Farm near Hluhluwe in 2014. It is likely that the moth will continue to per-
sist on C. odorata at generally low levels in South Africa, but that under appropriate 
conditions, periodic outbreaks will occur at suitable sites, even in areas previously 
considered of low suitability. Given that chromolaena plants that stay in the best 
condition are also likely to produce the largest number of seeds, the moth may be 
effecting a disproportionately high level of control of chromolaena in such areas.   
 
It now seems likely that P. insulata is much more widespread than was originally 
thought. Given that both larvae and adults are usually nocturnal, the most obvious 
sign of its presence is heavily defoliated, yellowing plants, but this will only occur 
during an outbreak. The characteristic adults are attracted to lights at night. Any sus-
pected sightings of this biocontrol agent, particularly from Empangeni northwards to 
the borders with Swaziland and Mozambique, should please be reported to the pro-
ject manager.  
 
Compiled by Lorraine Strathie and Costas Zachariades, ARC-PPRI Weeds Pro-
gramme, Private Bag X6006, Hilton, 3245. E-mail: ZachariadesC@arc.agric.za 
 
 

Reference  
ZACHARIADES, C., STRATHIE, L.W., RETIEF, E. & DUBE, N. 2011. Progress to-
wards the biological control of Chromolaena odorata (L.) R.M. King & H. Rob 
(Asteraceae) in South Africa. African Entomology 19: 282-302. 

Unexpected spread and outbreaks of  Pareuchaetes insulata (continued) 
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Weeds Research (continued) 

Post-release impact evaluation of biological control against two alien 
invasive Australian trees, Acacia longifolia (Andr.) Willd. and Acacia 

pycnantha Benth. in the Western and Eastern Cape provinces 

Acacia longifolia and A. pycnantha are two of several tree species 
native to Australia that have been declared important alien invasive 
tree weeds in South Africa. The ARC-PPRI biocontrol programme 
against these species was initiated in the 1970s. In 1982 the bud-
galling wasp Trichilogaster acacialongifoliae was the first biocontrol 
agent to be used against A. longifolia. Then, in 1987, another spe-
cies, T. signiventris was released on A. pycnantha. Two seed-
feeding weevils, namely Melanterius ventralis and M. maculatus, 
were subsequently released on A. longifolia (1985) and A. pycnantha 
(2005) respectively to supplement the two pioneering bud-galling 
wasps.  
 
Previous reviews of the progress of biocontrol on these weeds (i.e. 
1989 - 1999 and 2000 - 2010) indicate that the agents released have 
become established on their respective host species, their popula-
tions are increasing and spreading, and that 85 - 100% seed reduc-
tion due to the impacts of Trichilogaster spp. and 72.5 - 90% seed 
damage levels caused by the Melanterius weevils are being 
achieved. Although there seems to be a general consensus that 
these invasive species are under control, there has been no recent 
post release evaluation to support this.  
 
Historical data for A. longifolia shows that in the Western Cape, aver-
age seeds falling per square metre during the periods 1977-1978 

were about 2923 and 7381 respectively compared to the current 
estimates of just over 600 seeds/m2 obtained from preliminary seed 
rain trials at Banhoek. It is now generally assumed that, despite the 
persistence of these invasives in riverine areas, they are no longer 
a problem on mountain slopes due to biocontrol in conjunction with 
fires and clearing efforts (Fig. 1). However, observations during 
recent field surveys have indicated high pod and seed production, 
particularly for A. pycnantha, as well as substantial regeneration of 
A. longifolia after fire outbreaks in some areas.   
 
The present study, which will be carried out on both species at 
various sites in the Western and Eastern Cape provinces, aims to 
address these observations.  The study includes an investigation 
into the seed rain and seed banks of the two Acacia species, in 
conjunction with assessing annual damage by the biological control 
agents.  Weevil mortality and incidence of parasitism in the gall 
wasp populations will also be quantified. The aim of this investiga-
tion is, therefore, to gain a more accurate picture of the status quo – 
30 years following initiation of biological control. Post-release im-
pact evaluation remains an important component of the current 
weed management strategies and is, thus, an on-going process.  
 
Contact Dr Pride Mudavanhu at MudavanhuP@arc.agric.za  

Fig. 1.  Acacia longifolia invading mountain (a) and riverine habitats (c) at Banhoek, Stellenbosch during the 1970s prior to biocontrol (pictures 
courtesy of AJ Gordon). Apparent substantial control of infestations on the mountain (b) and riparian zone (c) as it stands 30 years post bio-
control. Insert: The current biocontrol agents – seed-feeding Melanterius spp. (left) and bud-galling Trichilogaster spp. (right) 
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Training course on cactus weeds 
A training course on cactus weeds and their biological control was 
presented to employees of Department of Environmental Affairs: 
Natural Resources Management Programmes (DEA:NRMP) during 
September 2014. This formed part of a project on the biological 
control of cactus weeds, managed by Hildegard Klein and funded by 
DEA:NRMP.   
 
Regulations in terms of the National Environmental Management: 
Biodiversity Act (NEMBA) currently list 29 cactus species as inva-
sive alien species in South Africa. Effective biocontrol agents are 
available for 12 of these cactus species, but in many parts of the 
country the agents are still absent or are not being used optimally. 
One of the aims of the current DEA contract is to make the best 
possible use of the available biocontrol agents to manage invasive 
cactus species, and this includes the establishment of all relevant 
agents throughout the invasive range of each cactus species.  
 
All biocontrol agents are selected to be host-specific, and exert ef-
fective control only on the correct target weed species. However, 
most people find it difficult to distinguish between the various cactus 

Delegates receiving hands-on training for the release of biocontrol agents against queen of the night cactus 

species, and failed biocontrol of cactus weeds can often be attribut-
ed to release of the wrong biocontrol agent. For this reason, cactus 
identification formed the first part of the training course, followed by 
an introduction to cactus biocontrol agents. These two aspects were 
combined when control strategies for the various cactus species 
were discussed. On the third day, the delegates were taken on a 
field trip to observe cactus biocontrol in action, and to receive hands
-on training (Fig. 1) from an experienced cactus biocontrol practi-
tioner, Ms Julia Modise (DEA-NRMP). 
 
The 21 delegates consisted of DEA-NRMP Biocontrol Implementa-
tion Officers from the various provinces, their interns and contrac-
tors, and SANParks officials. Similar training courses are envisaged 
for the future, and a handbook on the identification and biocontrol of 
cactus weeds in South Africa is being developed for use by all land 
managers.   
 
Contact: Hildegard Klein at KleinH@arc.agric.za 
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