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The  45th Conference of  the Southern African  
Society for Plant Pathology (SASPP) 

January-March 2007 

No 71 

The annual SASPP conference is regarded as the 
most important national and regional forum for 
researchers of plant pathological and related sci-
ence fields to interact and present their work.  A 
total of 121 delegates attended the 45th annual 
conference of the Southern African Society for 
Plant Pathology (SASPP), held from 21st to 24th 
January 2007 at the Kopanong Conference Cen-
tre, Benoni, Gauteng. This very successful confer-
ence was organized by the Fungi Unit of the Bio-
systematics Division of PPRI.  
 
A total of 52 oral and 43 posters presentations 
covering the following themes were presented: 
pathogen identification and characterization, host-
pathogen interaction and resistance breeding, post 
harvest pathology and mycotoxins, disease man-
agement (chemical, biological and/or ecological), 
bio-security (i.e. genetically modified organisms,  
indigenous food crops and quarantine organisms) 
and microbial diversity or agriculture practice. 
 
 A number of acclaimed scientists were invited as 
keynote speakers to present their work during the 
conference. Prof Raghavan Charudattan from 
Florida, USA, explained ‘The useful side of patho-
gens: Development and application of commer-
cialization of bio-herbicides; Mr Mike Holtzhausen, 
Department of Agriculture, South Africa, shared his 
experiences with a talk entitled ‘Agricultural trade 
and international standards for phytosanitary 
measures; Prof Jo-Ann Dames from the  Rhodes 
University, South Africa, presented her keynote 
address, ‘Characterisation of mycorrhizal fungi, 
their associations and related taxonomy’; Prof 
Robert Park from The University of Sydney, Aus-
tralia, shared his experience through a presenta-
tion ‘Eighty five years of cereal rust pathology and 
resistance breeding in Australia: are we winning?’ 
and lastly, Dr Maureen Woolfson, South African 
National Biodiversity Institute, explained ‘The Na-
tional Environmental Management Biodiversity Act: 
Implications for research’. 
 
Many research activities at PPRI, such as soil 
microbiology, biological control of plant pathogens, 
fungal taxonomy, diagnostic services and sustain-
able agriculture and integrated pest management 
practices fall within this domain. Historically there 
has been a close link between PPRI, the develop-
ment of plant pathology in South Africa and the 
activities of SASPP.  
 

This historical association was underwritten by 
two keynote addresses at the annual con-
gresses having been named in honour of Drs 
J.E. Vanderplank and E.M. Doidge, two re-
nowned South African scientists. Both these 
eminent persons advanced their scientific ca-
reers at PPRI, the former as a plant pathologist 
and the latter as a fungal systematist. 
 
PPRI staff presented two talks and eight post-
ers. The first presentation provided an update on 
the Digitization of specimen data from the Na-
tional Collection of Fungi, an Agricultural Geo-
referenced Information System (AGIS) sup-
ported by the Department of Agriculture (DoA); 
the second talk, which was based on results of a 
collaborative project between PPRI, M.P.W. 
Farina (Soil scientist and consultant) and the 
Department of Agriculture in KwaZulu-Natal, 
addressed The importance of soilborne diseases 
in yield depression of maize.   
 
Posters by PPRI offered a visual display of 
some public support services and associated 
research, and included technology transfer ac-
tivities associated with various microbial collec-
tions, featuring topics such as:  
 

*   A Qualitative Analysis of Numerous Fungal 
Preservation Methods. 

*    First report of Pepper Mild Mottle Virus in 
South Africa. 

*    Plant virus diagnostics and antiserum-
seroreagent collection. 

*    South African National Collection of 
Fungi . 

*    Efficacy of different immunosorbent and 
molecular techniques in the detection of 
grapevine leafroll associated viruses in 
grapevine rootstocks. 

 *   Bacterial leaf spot of cucurbits caused by 
Xanthomonas cucurbitae, a new disease in 
South Africa. 

*   Mycological survey of a Colophospermum 
mopane landscape in the Kruger National 
Park .  

 *   A Guide to the Production of Healthy 
Plants. 
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The  45th Conference of  the Southern African 
Society for Plant Pathology (SASPP) (cont.) 

The scope and quality of these presentations is a symbol of the unique and strategic posi-
tion that scientists at PPRI hold in the national science and agricultural arena.  

The organizers of SASPP were particularly grateful for support received from Syngenta, 
Plant Health Products, Philagro, Peppadew International, SMM Technologies (Setpoint), 
Clover, Oos Vrystaat Koöperasie, Horticura, Tomas Celaya Lab Research, Plaaschem, 
PANNAR, Pride Printers and MorITi-Comp cc. 

  
 
Contact: Dr Isabel Rong  at RongI@arc.agric.za 

PPRI once more featured prominently on the list of the 
24 top requested pages of the ARC (Jan-March). Of all 
the ARC-Institutes, PPRI was first on the list, after the 
ARC homepage, with 83 814 hits. Within  PPRI, the 
Weeds Research Division’s  webpage “plant species 
and common names” was 5th on the overall list with 
7674 hits, pollinator research received 3782 hits fol-
lowed by plant feeding mites with 3301 and the spiders 
webpage of the Biosystematics Division with 1547. 
 
Contact: Almie van den Berg 
VDBergA@arc.agric.za 

New PPRI Research & Technology Report 2005-2006 

The new PPRI Research and Technology Report 2005-2006 is now 
available. During the report period, PPRI continued to follow its man-
date as an agricultural Public Support Services institution. The research 
and service activities undertaken addressed cross-cutting core func-
tions namely: Food Security, the Environment, Support to the State, 
Regional Information Systems, Capacity Building and Mentoring and 
Technology Transfer. 
 
The Department of Science and Technology (DST) has provided gener-
ous ring-fenced funding for the institute’s National Assets (National 
Collections of Insects, Arachnids, Fungi and Nematodes, and various 
gene banks), as well as funding for the Poverty Relief programmes 
(Bees and Oyster Mushrooms). The Department of Water Affairs and 
Forestry (DWAF), through its Working for Water Programme, continued 
to be a major funder of the alien weeds biological control projects of the 
Weeds Research Division. During the 2005-2006 financial year, the 
Department of Agriculture (DoA) returned as a major client by support-
ing various research projects of national strategic importance. The UK 
Department for International Development (DFID) continued to be a 
long-standing supporter of PPRI research activities. Other stakeholders 
included the Development Bank of South Africa, Transnet Foundation, 
Tambo Development Agency, Winetech, The Protein Research Foun-
dation and the Water Research Commission. 

 
The requirement of most funding organizations for multi-disciplinary 
project proposals has driven a significant increase in research collabo-
ration and partnerships. This scenario is increasingly becoming the 
normal practice and PPRI has adapted well to cross-cutting research 
activities. Partnerships with other ARC Institutes and Universities have 
developed, for example with the Institute for Soil, Climate and Water 
(ARC-ISCW) with respect to certain DoA projects, and with the Univer-
sities of Pretoria and Witwatersrand on an Innovation Fund Project on 
commercialization of beneficial insects. The Insect Ecology Division 
cooperated with researchers in Hungary on diamondback moth re-
search and the Weeds Research Division has developed partnerships 
with institutions in South America and Australia to facilitate the identifi-
cation and importation of biological control agents against weeds. 
 
During the reporting year, PPRI researchers maintained an excellent 
scientific output. PPRI personnel published a total of 51 peer-reviewed 
scientific publications, 1 book, 4 chapters in books, 14 non-refereed 
publications, 14 technical reports as well as 74 presentations at interna-
tional and local scientific meetings. During that period 3 staff members 
were awarded the MSc degree and one staff member a PhD degree. 

Abstract from the Research and Technology Manager’s report. 

 

Copies available from Shantall Ramatsui at Shantall@arc.agric.za 

  PPRI– Website 
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The Forum for Agricultural 
Research in Africa 

News Flashes 

The Forum for Agricultural Research in Africa will be hosting 
its Annual General Assembly at Sandton, Gauteng during 10-
16 June 2007.  The Department of Agriculture and ARC have 
formed a Local Organising Committee to ensure the success 
of this event.   
 
The theme of this forum will be “Promoting the Productivity 
and Competitiveness of African Agriculture in a Global Econ-
omy”, the focus areas being: 

• How can Africa identify and exploit its competitive 
advantages in agri-business and related industries, 
nationally, regionally and globally? 

• What is needed to enable African producers to be 
better innovators and entrepreneurs? 

• How can researchers best influence and support 
agricultural policy development? 

• What are the optimal roles and positioning of agricul-
tural research institutions? 

• Are we capturing the lessons from experiences and 
responses to risk and disasters? 

• What are the requirements and opportunities for 
building adequate human and institutional capacity? 

• How can civil society be better mobilized for agricul-
tural development? 

• How can agricultural research contribute to land poli-
cies enabling the poor? 

• How can indigenous knowledge systems, intellectual 
property rights, ethical, morality standards, biosafety 
and environmental issues be accommodated to maxi-
mise sustainable economic development? 

 

This event also takes place when South Africa celebrates 
RSA Day on 12 June 2007 and Youth Day on 16 June 2007.  
The ARC will celebrate by showcasing agricultural research 
and development in South Africa.  This will be done by host-
ing an open day and inviting leaders within agriculture and 
the South African Government.  This will be done to provide 
an all South African Agricultural Research Experience. All 

ARC institutes will participate to showcase what we have 

done and are able to do to address research and develop-

ment within South Africa and the rest of Africa. More infor-

mation on the event can be viewed on the ARC website. 

 

Contact Shantall Ramatsui at Shantall@arc.agric.za 

ARC-PPRI was one of the four institutes that exhibited its capabili-
ties at the Africa Biofortified Sorghum (ABS) Project Planning 
meeting, which was held at ARC Central Office in March 2007.  
 
The ABS Project is an Africa-initiated, Africa-led consortium with 
seven members that include FARA, AATF, ICRISAT, UP, CSIR 
and ARC. 
 
The Bill and Melinda Gates Foundation was formed, amongst other 
things, to “promote greater equity in global health”. Among its early 
initiatives was the Grand Challenge in Global Health, designed to 
harness the power of science and technology to dramatically im-
prove health in the world’s poorest countries. The ABS Project was 
one of the 43 projects to be funded under this initiative. 
 
This meeting at Central Office was attended by delegates of the 
members of the consortium.  The presence of Ms Lulu Xingwana, 
Minister of Land Affairs and Agriculture, indicated the willingness of 
the SA Government to support such initiatives and address the 
policies that hamper growth in this area.  In her opinion, malnutri-
tion is not merely people not having food, but an outcome of inter-
related social, economic, political and other processes, although 
poverty is the key driver.  According to her, science and technology 
are critical to reduce the effects of malnutrition and food security on 
the continent.  The government of South Africa has provided guide-
lines and tools through the National Programme of Action, the 
National Research and Development Strategy of 2002 and the 
Consolidated Science and Technology Plan of Action.   
 
Minister Xingwane challenged the ARC and the ABS Project to use 
the best that science has to offer in addressing agricultural prob-
lems that are unique to Africa.  ARC’s contribution is part of its 
statutory responsibilities for research, technology development and 
transfer.   
 
PPRI’s involvement at the exhibition was to communicate its exper-
tise in terms of pest management.  As one PPRI staff member 
said, “if no strategies are in place to ensure that the crop reaches 
harvest and post harvest, there will be no nutritious product”.  Dr 
Susan Koch represented the institute at the discussions and forged 
links that will enable the PPRI to be seen as a pertinent force in 
addressing pest management strategies, specifically for the ABS 
Project and collaborations with organisations that will benefit from 
the research undertaken by PPRI. 
   
This meeting also assured FARA that the ARC and the Department 
of Agriculture have the capabilities to manage one of the largest 
agricultural forums to be held in Sandton in June 2007.  More infor-
mation on this event can be found at www.arc.agric.za. 

PPRI at Africa Biofortified Sorghum 
(ABS) Exhibition 

 

Present at the ABS exhibition, from left to right: Ms 
Lulama Xingwana, Minister of Agriculture and Land 

Affairs; Dr Shadrack Moephuli, President and CEO of 
the ARC;  Dr. Florence Wambugu, CEO of Africa Har-

vest Biotech Foundation and International Chairperson 
of Africa Biofortified Sorghum; Ms Jean Davidson, 

Chairperson of the ARC Counci. 
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Biosystematics Division  

New beetle family incorporated into 
the National Collection of  Insects 
 
Besides its focus on agriculturally important insects, the South 
African National Collection of Insects (SANC) also holds refer-
ence specimens of many other insect groups. The very large 
beetle collection of the SANC houses representatives of virtu-
ally all beetle families known from South Africa. This reflects 
the Biosystematics Division’s mandate to help document the 
South African invertebrate fauna and fungi, and to support 
informed environmental management.  
 
In 2002, a truly new beetle family, Aspidytidae (‘Cliff Water 
Beetles’), was described by a team of European researchers. 
This kind of discovery does not happen frequently at all! The 
first Aspidytidae species, upon which the creation of the new 
family was based, is a South African species hitherto known 
only from a few mountainous localities in the Western Cape 
Province. It was named Aspidytes niobe. To the disappoint-
ment of local beetle 
aficionados, all the 
original specimens on 
which the description of 
Aspidytes niobe were 
based (the so-called 
type specimens) were 
placed permanently in 
museums in Europe. 
No specimens were 
deposited in South 
Africa, apparently be-
cause there were so 
few specimens to begin 
with. 
 
 
 
 
 
 
 
 
 
 
 
 
After publication of the new taxa, Dr David Bilton of the Uni-
versity of Plymouth, UK, collected additional specimens of 
Aspidytes niobe in the Western Cape. Much to our pleasure, 
he donated four of these to the SANC. Two specimens have 
been incorporated into our beetle collection, and the other two 
were donated to the Transvaal Museum, Pretoria. 
 
Cliff Water Beetles are about 6 mm long. They superficially 
resemble Predacious Diving Beetles (family Dytiscidae) and 
Burrowing Water Beetles (family Noteridae), but they differ in 
important morphological and molecular respects. Both the 
adults and larvae are found exclusively in the thin film of water 
that sometimes seeps over rock faces. Here they probably 
feed on other small aquatic invertebrates. Although they are 
true water beetles, they have no adaptations for swimming or 
diving. 
 
More recently, a second species of Aspidytes was described 
from China, which presents a brainteaser for biologists who try 
to explain the distribution of organisms. Are Aspidytidae really 
found only so far apart, or are they also present in areas in-
between, but are as yet undiscovered? 
 
Riaan Stals at StalsR@arc.agric.za 

The South African Cliff Water Bee-
tle, Aspidytes niobe (photo by 

Ignacio Ribera). 

Two new spiders species from Clocolan in 

the Free State 

 
As part of the South African 
National Survey of Arachnida 
(SANSA), members of the Spi-
der Research Centre undertook 
a collecting trip to Clocolan in 
the Free State to collect arach-
nids from  the Mpetsane Con-
servation Estate at the Amo-
helo  ho Spitskoppen Retreat in 
March 2007.  
 
Spitskoppen falls within the 
threatened Grassland Biome 
and is one of the current SANSA projects.  The PPRI team was joined 
by Charles Haddad of the University of the Free State and Leon Lotz of 
the National Museum, Bloemfontein.  In a joint effort, more than 400 
specimens were collected,  representing 30 families and 113  species.  
The SANSA image database already contains more than 1600 images 
of  Clocolan spiders photographed by Allen Jones.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Two new  spider  species were collected—a very interesting bird-
dropping spider and a new species of the genus Thysanina of the fam-
ily Corinnidae. 
 
Dr Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za 

Training course on important Arachnids 

Arachnids of medically, veterinary and agricultural importance are an-
nually the topic at a course presented at the University of Pretoria for 
the 200 plus second year students of the Department of Zoology and 
Entomology. The course is accompanied by a manual. 
 
The course presented by Ansie Dippenaar-Schoeman consists of three 
lectures and two practicals. It is also a wonderful opportunity to market 
the ARC to a possible employer. 
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Biosystematics Division  (continued) 

Workshop to discuss the issue of  col-
lecting permits for accredited biodi-
versity institutions and scientist 
 
To conserve biological diversity, and preserve our vital natural 
resources, we have to know  which animal and plant species 
occur in particular habitats, in order to monitor changes in the 
species composition of biological communities. This is a require-
ment of the Convention on Biological Diversity (CBD). The South 
African Government promulgated the National Environmental 
Management: Biodiversity Act (Number 10 of 2004) in response 
to the CBD to facilitate the conservation of our biodiversity and 
enhance associated information and knowledge. 
 
It is the work of scientists who study the diversity of living organ-
isms to document biodiversity, and for that purpose the scientists 
need to collect specimens. South Africa is a species-rich coun-
try, with many rare and endangered species that are exploited, 
and these need protection. Thus, the collection of biological 
material is regulated, and permits have to be obtained from a 
variety of issuing authorities in order to collect specimens for 
research and general collection expansion. 
 
Scientists find the current permit system restrictive, and with 
inappropriate constraints for responsible collectors. For example, 
scientists sometimes need to go into the field at very short no-
tice, and this cannot be done because of the time it takes to get 
a permit. Further, the large number of different permits that are 
needed can make compliance with regulations a very time-
consuming process. These types of constraints could be over-
come by long-term agreements with the authorities. 
 
The South African Biosystematics Initiative (SABI) have ap-
proached the South African National Biodiversity Institute 
(SANBI), to facilitate a workshop to address issues of concern 
with the  present permit system  to help alleviate the frustrations 
that scientists experience in carrying out their work. This resulted 
in the workshop that was organized by SABI and SANBI in Pre-
toria, from 15-16 
March 2007, to 
discuss issues 
of collecting 
permits for ac-
credited biodi-
versity institu-
tions and scien-
tists.  
 
The Workshop 
was very well 
attended by 
more than 60 
participants including all the parties involved, such as the provin-
cial and governmental authorities, SANPARKS, SANBI, ARC, 
museums and universities. All parties were willing to work to-
gether and try and solve the problems. ARC was represented at 
the meeting by Ansie Dippenaar-Schoeman, Riaan Stals and 
Connal Eardley. Ansie was invited to give a talk on the ARC 
perspective addressing the needs of the agricultural industry 
with regard to collecting specimens. The Biosystematics Division 
does research on various organisms and house vast collections 
of specimens. They provide invertebrate and micro-organism 
diagnostic services for the agricultural industry and need to sur-
vey the biota regularly to expand these reference collections.  A 
positive outcome of this workshop will  contribute towards en-
hancing biodiversity knowledge at a provincial as well as a na-
tional level. 
 
Contact: Dr Connal Eardley at EardleyC@arc.agric.za 

The Scale Insect Barcode Initiative 
(SIBI) 
 
At the Consortium for the Barcode of Life (CBOL) Meeting held dur-
ing April in Cape Town last year, Welma Pieterse of the National 
Department of Agriculture (DoA) emphasized the need for molecular 
methods of identifying scale insects of quarantine importance. From 
this arose the Scale Insect Barcoding Initiative (SIBI), whose goal is 
to develop means of identifying pest species based on unique parts 
of their DNA code. As many pests move across the borders of south-
ern African countries, it was agreed that this project should be done 
in collaboration with SAFRINET, which is a regional taxonomy ca-
pacity building initiative. Once the DNA barcodes for the scale insect 
pests have been developed, and this new identification technology 
has been implemented in South Africa, SAFRINET will help transfer 
the technology to other countries in the Southern African Develop-
ment Community.  
 
A group of scale insect taxonomists and molecular biologists from 
Australia, Kenya, South Africa and the USA has been formed to 
implement SIBI, and they met at the DoA quarantine premises in 
Stellenbosch from 13-15 February 2007 (see photo), to plan the 
project. The project will initially concentrate on important scale insect 
species found on agricultural products moving between South Africa 
and our trading partners, but, as resources permit, SIBI will be ex-
panded to include East and West Africa. 

 

This is an important collaboration, as ARC will not only provide vital 
molecular biology and taxonomic skills, but will also benefit by hous-
ing voucher specimens in the PPRI Biosystematics Division. Vouch-
ers are the specimens from which DNA is taken for barcoding, and 
serve as verification references of the identities of the species con-
cerned. DoA, on the other hand, will benefit by gaining an advanced 
method of scale insect identification using DNA barcodes, and this is 
needed to ensure that exported agricultural products are not unnec-
essarily rejected by importing countries, and that new pests are not 
imported into our country. 
 

SIBI is the only project to have been developed so far as a result of 
the CBOL Meeting in Cape Town last year. Thus the time contrib-
uted to that meeting by both DoA and ARC has been a worthwhile 
investment. Currently, lists of priority scale insect species for DNA 
barcoding are being compiled; next, a project proposal will be devel-
oped for the implementation of SIBI. 
 
Contact: Dr  Connal Eardley  at EardleyC@arc.agric.za 

Back row:  Ian Millar, Connal Eardley, Lyn Cook, Welma Piet-
erse.  Middle row:  Ben Normark, Davina Muller, Doug 

Downie, Riana Jacobs.  Front row:  Dan Masiga, Fabian Haas, 
Penny Gullan, Alessandra Rung.  Inset:  Prof. Jan Giliomee 

Invertebrate collecting 
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Biosystematics Division  (continued) 

Workshop: Invertebrate Extinction Risk 
Assessments in the Gauteng Province 
 
The Gauteng Nature Conservation, the South African National Biodiver-
sity Institute and the Endangered Wildlife Trust hosted a workshop on 
15 March 2007 at SANBI to initiate short term projects to access the 
extinction risk of selected invertebrate species in the Gauteng Province 
using the IUCN Red Data List criteria. The workshop was attended by 
Riaan Stals and Ansie Dippenaar-Schoeman of the ARC. 
 
Although Gauteng is the smallest province in South Africa, it is charac-
terized by high biodiversity. It is also characterized by the highest hu-
man population density and the highest urbanization levels in the coun-
try. Consequently, the biodiversity in the province is highly threatened 
by industrialization, mining, agriculture and especially urbanization. 
 
In 2001 the Gauteng Biodiversity GAP Analysis Project (BGAP) was 
initiated by the Gauteng Department of Agriculture, Conservation & 
Environment (GDACE).  The aim of the BGAP Project was to identify 
and map priority biodiversity areas through data collection & analysis in 
a conservation planning exercise. Successful conservation of biodiver-
sity in Gauteng requires identification and mapping of priority areas 
where development and habitat transformation and fragmentation 
should be discouraged, and where conservation efforts should be fo-
cused. 
 
The Spider Research Centre participated in the BGAP project and, as 
part of this project, more than 700 spiders have been identified. A total 
of 384 arachnid species from 7 orders are known from Gauteng. The 
Province is home to a total of 23 mygalomorph spiders that belong to 
the following families: Atypidae (1), Barychelidae (1), Ctenizidae (4), 
Idiopidae (12), Migidae (1) and Theraphosidae (4). The baboon spider 
species and trap door spider species are on the Gauteng list of possible 
threathened species and will be included in the extinction risk access-
ments.   
 
Contact: Dr Ansie Dippenaar-Schoeman at Dip-
penaarA@arc.agric.za 

Why it is important to publish research as 

popular articles 

Following a recent article by Ansie Dippenaar-Schoeman and 
Almie van den Berg “Spiders - The African Farmer's 

Best Friend” – April 2006 on http://www.scienceinafrica.com,  they 
were contacted by the Macmillan Educational Publishers for per-
mission to include some of the information in the  Rwanda Secon-
dary Biology book no 1 to be published later this year in Rwanda. 
This is one way to reach the children and the man on the street. 

Idiopidae Galeosoma sp. (shield bum spider –one of 
the threatened spiders in Gauteng. 

Nematode survey in the Goegap  
Nature Reserve 
 
 
As a continuation of the South African Plant-Parasitic Nema-
todes Survey programme, the Nematology Unit undertook a 
survey during November 2003 in the Goegap and Witsand 
Nature Reserves in the Northern Cape Province (Plant Pro-
tection News 67).  
 
The Goegap Nature Reserve is an area of about 7000 ha. 
The reserve is located 15 km south of the town of Springbok 
(29° 40’ S, 17° 53' E). Goegap is the Nama word for "reed 
water". The average rainfall for the reserve varies between 
100 and 300 mm per year. The temperature varies between -
2.8 °C in July to 39.3 °C in January/February. The reserve 
falls within the Succulent Karoo Biome (Maxie Jonck, Re-
serve Manager, Goegap Nature Reserve). The Witsand Na-
ture Reserve is an area of about 3500 ha; most of it com-
prises a unique dune system. The nearest town is Olifant-
shoek (27° 56' S, 22° 44' E) about 80 km to the North. The 
reserve, which was proclaimed in 1994, has since earliest 
times been a site of human activity because it was one of the 
few reliable sources of water in the region. The average rain-
fall for the Witsand Nature Reserve is 175 mm, which mainly 
occurs during the summer. The temperature varies between  
-8 °C and 42 °C. On the plains surrounding the dunes the 
vegetation is characteristically Kalahari Thornveld invaded by 
Karoo-type vegetation. The reserve falls within the Savanna 
and Nama Karoo Biomes (http://www.witsandkalahari.co.za). 
 
Eight nematode families represented by 17 genera and 34 
species were identified from the samples taken in the two 
reserves. The genus Tylenchorhynchus was found at more 
than 60 % of the localities sampled. This high frequency of 
incidence conforms to the trend that this genus is usually 
more common in the drier western part of South Africa. The 
lesion nematode Pratylenchus fallax, originally described 
from an apple orchard in the Netherlands, was found for the 
first time in South Africa. An undescribed species of the spiral 
nematode (Rotylenchus sp.) was also found in the Goegap 
Nature Reserve. 
 
Contact: Dr Mariette Marais at MaraisM@arc.agric.za 

Goegap Nature Reserve  
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Insect Ecology Division  

Crop pest lists for export crops 
 
As a member of the World Trade Organisation Agreement on the Appli-
cation of Sanitary and Phytosanitary Measures (WTO-SPS), and the 
International Plant Protection Convention (IPPC), South Africa needs 
to comply with certain standards for phytosanitary issues as well as the 
plant health legislation of its export markets. 
 
These measures ensure that harmful organisms are not brought into 
the country, which in turn helps to safeguard agricultural industries and 
to maintain food security and competitiveness as exporters.  
 
The process includes a Pest Risk Analysis (PRA), of which an impor-
tant aspect is the compilation of lists of all pests known to attack any 
part of the plant species concerned. This is done through the consulta-
tion of literature, biological reference collections and international pest 
compendiums. The pests concerned include insects, mites, fungi, 
nematodes, bacteria and viruses.  
 
The Insect Ecology Division was contracted by the Directorate Plant 
Health of the Department of Agriculture to start with the compilation of 
such lists. To date, lists have been compiled for three important export 
crops namely avocados, mangos and citrus.    
 
Contact: Almie van den Berg at vdbergam@arc.agric.za 

Pests of  canola 
 
Recently a report was submitted regarding the effects of herbicides, 
insecticides and slug pellets on the survival rate of canola seedlings in 
the southern Cape. Important findings were that two organisms, 
namely isopods and slugs, can cause losses of up to 100%. The stan-
dard insecticides sprayed at planting had no detrimental effects on 
these two organisms and may even cause the isopod numbers to dou-
ble when their natural enemies are killed. The correct timing of the 
application of slug pellets is also crucial to prevent damage. Another 
factor which plays a vital role in the optimal survival of the canola seed-
lings is the winter rains, as planting before or after the rains has impor-
tant implications.  
 
Further trials are planned for the coming season to develop the best 
strategy to ensure optimal survival of canola seedlings.  
 
Contact: Dr Geoff Tribe at TribeG@arc.agric.za 

Combating the Sirex woodwasp 
 
In the continuing war against the Sirex woodwasp (Sirex noctilio), a 
total of 274 Ibalia leucospoides parasites and 44 female wasps in-
fected with parasitic nematodes were sent to KwaZulu-Natal where 
they were released in the pine plantations where an estimated 4 million 
trees have been killed this last season by the Sirex woodwasp. In addi-
tion, logs in which Ibalia had been reared in the laboratory were taken 
to KZN where another 230 Ibalia emerged. In the last two years about 
700 Ibalia have been release in the plantations in KZN and it is hoped 
that their establishment will be confirmed next year. 
 
Contact: Dr Geoff Tribe at TribeG@arc.agric.za 

Brown Locust field trip 
 
Following the worst outbreak of brown locust in South Africa 
in 20 years, Margaret Kieser of the Insect Ecology Division, 
together with other researchers, undertook a second field trip 
(27 Feb. – 6 March 2007) to the central Karoo to liaise with 
Department of Agriculture locust officers, and to assist WITS 
scientists with two field experiments on brown locusts. 
 
One of the field experiments undertaken was to measure the 
body temperature fluctuations of young instar hoppers during 
the day. Although thermoregulation was previously studied 
and measured in sprayed and unsprayed late brown locust 
instars (PPRI), little is known about the thermoregulation in 
young instars. However, the techniques used in these previ-
ous studies were rather primitive, and WITS wanted to utilize 
more modern equipment. A brown locust hopper band was 
found in Carnarvon with 4th and 5th instars, and this band was 
followed from the early morning roost site until late that after-
noon. Body temperatures of the hoppers were recorded at 
hourly intervals with a thermocouple wire, and the data is 
currently being analysed. 
 
The second field experiment was to put in pitfall traps in two 
sites where spray operations were undertaken in November 
2006, and in two unsprayed sites, to analyse the impact of 
acridicides on the biodiversity (see map). The two unsprayed 
sites were chosen on a farm where the owner confirmed that 
no spraying operations had been undertaken during the last 4 
years, and who gave us permission to put in pitfall traps. The 
two sprayed sites were chosen along road verges from the 
control records provided by the De Aar office. Eight traps 
were sunk into the ground at each of the four sites, and speci-
mens removed at the same time every day for three days. 
The contents of these pitfall traps are currently being identi-
fied and analysed.  
 
The findings thus far reaffirm the thinking that the sudden 
hatching and migration of adult brown locusts from Septem-
ber 2006 to January 2007, emptied out the dormant eggbeds 
in the brown locust outbreak region, and that a second up-
surge is not expected during February/March 2007. 
 
Contact: Margaret Kieser at KieserM@arc.agric.za 

Brown locust Control operations in Richmond District 
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The Rat-Pack comes to southern Africa 
 
 
A new international agricultural research project has recently started 
work in South Africa to develop ecologically-based rodent management 
for the southern African region. The ECORAT project is coordinated by 
scientists at the Natural Resources Institute (NRI) of the University of 
Greenwich in the UK and involves organisations from Swaziland, Tan-
zania, Namibia as well as rodent experts from Durban’s Natural Sci-
ence Museum and the ARC-Plant Protection Research Institute. 
 
Rodents are perhaps the most 
successful mammal group, second 
only to humans.  There are more 
species of rodent than in any other 
mammal group, and a handful of 
these species can cause serious 
agricultural and health problems 
for people.   
Studying the ecology and biology 
of rodent pests can lead to signifi-
cant improvements in the way we 
manage rodent pests.  Ecologi-
cally-based rodent management is 
increasingly seen as more sustain-
able, both economically and envi-
ronmentally, than the traditional 
use of acute poisons.   
One of the big problems in developing better rodent management 
strategies is to understand their true impact on people’s livelihoods.  
Although many farmers will understand that rodents are a problem and 
damage their field crops, stored food and personal possessions, farm-
ers often underestimate the level and scope of damage. For example, 
rodents can transmit more than 60 different diseases, the symptoms of 
many may be confused with other diseases (such as malaria) of which 
awareness is higher. It is, therefore, important to raise awareness and 
generate accurate information about the multiple damages caused by 
rodents, producing information that correctly shows levels of loss and 
contamination, and disease risks. Providing people with the true cost of 
rodents on their livelihoods allows them to consider how much they can 
invest (traps, poisons, labour) in controlling rodents. 
 
The ECORAT project will investigate 
the rodent pest problems affecting 
small-scale farmers in southern Africa.  
Although effective rodent control meth-
ods exist, their poor application and 
adaptation to local situations often 
result in treatment failures, leading to 
apathy and widespread acceptance of 
rodent pests in the environment.  
Current rodent control practices are 
frequently based on the use of rodenti-
cides. Misuse of these poisons is un-
fortunately common in many African 
countries where highly dangerous and 
illegal poisons are used, which poses 
a threat to human health and environ-
mental contamination by killing non-
target animals such as raptors. More 
importantly, misused rodenticides may 
not significantly reduce the rodent 
population, therefore having little im-
pact on reducing the damage caused 
by rodents. Because rodenticides can 
be expensive and difficult to use 
safely, other rodent management methods involving trapping and envi-
ronmental management can be more appropriate for the rural agricul-
tural situations found in Africa. Scientists involved in the ECORAT 
project will help to develop appropriate tools and strategies for rodent 
pest management, particularly targeting poor rural farmers.   

Rodents can damage 
nearly all known crops, 
and are thus one of the 
greatest pest problems 

faced by farmers 

The multimammate rat is 
native to Africa and is one of 

the key pests attacking 
crops and stored food. 

Rodent Control: SADC project inception 

workshop 

 

Frikkie Kirsten and Emil von Maltitz attended the inception 
coordination meeting for the ICART, CRARF project entitled 
“The Development of Ecologically-Based Rodent Manage-
ment for the SADC Region” (ECORAT), at the offices of the 
project’s lead institute, the Natural Resources Institute (NRI, 
UK), from 15-19 January 2007. The aim of the workshop was 
to present description of work relating to project outputs, and 
to liaise with research partners from Swaziland, Tanzania, 
United Kingdom and Namibia the coordination and agreement 
of work plans of the project. PPRI ‘s responsibility within the 
project will be in leading the research and training related to 
rodent control and management.   

ECORAT workshop 

 
The ECORAT project started with an inception workshop at 
the University of Greenwich in January 2007.  Scientists from 
Swaziland, Namibia, Tanzania and South Africa were at 
Greenwich to discuss and plan activities.  At the meeting, Dr 
Steven Belmain of NRI said, “Both developed and developing 
countries continue to face growing rodent pest problems, and 
we have high expectations that the ECORAT project will help 
to reduce rodent pest problems for those most affected by 
them”. ECORAT project actions over the next three years are 
financed by the EU through the SADC’s agricultural research 
and training initiative.   
 
Further information about the project can be found through 
the website:  http://www.nri.org/ecorat   
 
 
 
 
 
 
 
Contacts:  
Frikkie Kirsten, ARC-PPRI, Tel 012 8088217; 
KirstenF@arc.agric.za  
 
Dr Peter Taylor, Natural Science Museum,  
Tel 031 3112244; petert@durban.gov.za  
 
Dr Steven Belmain (project leader)  
s.r.belmain@gre.ac.uk 
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The Sirex woodwasp, Sirex noctilio, is native to Europe and North 
Africa. The insect is relatively new in South Africa and was first found 
in established population near Cape Town in 1994.  In South Africa the 
wasp infests all major commercial pine species.   
 
The adult wasps are metallic blue with two pairs of membranous wings.  
The female has a pointed projection at the rear of the abdomen that 
covers the ovipositor, the male has a broad orange band covering most 
of the abdomen.  Adults are most commonly detected on the pine 
trees, when they are laying eggs.  The larvae are creamy white in col-
our and have a characteristic dark spike at the posterior end.  The 
female drills into the wood and inserts a toxic mucous and fungus Amy-
lostereum areolatum.  The mucus prevents sugars from being passed 
down from the leaves, which would otherwise form fungal toxins at the 
site of infection.  The fungus grows in the wood causing it to dry out 
and the trees die in a few  weeks or months.  If a tree is suitable for 
infestation, the female Sirex will deposit eggs into the wood, which 
develop into larvae.  The larvae tunnel into the trees towards the heart-
wood, but then turn back towards the sapwood.  Pupation occurs in the 
outer layers of the sapwood and the adults bore out of the trees leaving 
large round emergence holes. The pine needle of the trees infected 
with the Sirex wasps turn yellow and then brown.  
  
Fortunately, biological control agents have been identified and used 
with success in other countries.  The primary biological control agent 
Beddingia siricidicola can achieve over 90% parasitism and was intro-
duced together with the parasitic wasps Ibalia leucospoides and 
Megarhyssa nortoni into South Africa soon after the detection of Sirex.  
Unfortunately climatic conditions in the Cape Province and in KwaZulu-
Natal differ somewhat and therefore biological control in KwaZulu-Natal 
is not that effective and it was decided to look at chemical spraying of 
the wasps after emergence before mating to reduce the numbers. 
 
For an insecticide to be successful the adult wasps must be killed or 
immobilized within a few hours after exposure to the insecticide to 
ensure no mating takes place and/or no eggs are laid.  After some 
experimentation to determine the most suitable surface that corre-
sponds closely with the pine bark, flat cork sheets were selected. 
These were treated with an insecticide to conduct the trials. The appli-
cation of the insecticide to the cork sheets was done with a calibrated 
knapsack sprayer at a height of 360 mm, at the following dosages: 50 
mℓ/ha, 100 mℓ/ha and 200 mℓ/ha.  After application the cork sheets (cut 
to size) were placed into suitable containers (plastic and glass bottles 
to cover the bottom as well as the sides).  One to two day old Sirex 
wasps were used in all the exposures.  The wasps were “freshly” col-
lected by Forestry at their emergence cages in KwaZulu-Natal and 
couriered to the Plant Protection Research Institute – Stored Grain and 
Oilseed Research Unit to ensure the use of vivacious insects. The 
residual effect of the insecticide was tested 24 hours after application, 
3 days, 7 days and 10 days after insecticide application. After insecti-
cide application a single wasp was placed into an exposure container 
onto the treated cork, covered with organza, clearly marked (ID), for a 
period of two hours. After the exposure period the wasps were re-
moved from the exposure containers to post-exposure glass containers 
(without cork) with corresponding ID, to monitor the wasps twice a day 
for a period of three days. The insects were identified as alive (no ef-
fect), moribund (wasps showing definite signs of insecticide toxicity, 
being unable to stand on legs and usually on back, twitching), and 
dead (no movement after 20 seconds observation time).  After the 
monitoring period of three days all insects were kept in the freezer for 
24 hours to prevent any possible escape from PPRI facilities. 
 
At the beginning of the trial the control insects died as quickly as the 
exposed insects.  This problem was attributed to the method of trans-
port of the insects that was used from KwaZulu-Natal to Pretoria.  The 
insects were transported in small glass bottles (100 – 200 insects /
bottle) with a frozen “cold pack” in the polystyrene cooler to keep the 

PPRI returns to forestry 

insects cool.  Most of the insects were dead or almost dead 
on arrival.  As soon as two males were placed in the same 
container, “fighting” occurred, and thus larger glass bottles, 
with creased paper towel, were used to create private space 
for the wasps. The frozen packs were replaced with cool 
packs.  These changes resulted in large numbers of vivacious 
insects (males) arriving at PPRI. 
 

Since mortality after the 2-hr exposure to the treated cork was 
lower than expected, the exposure period was extended to 8 
hr, but due to insufficient insect numbers, sufficient replica-
tions could not be made to ensure statistically correct data.  
The preliminary results therefore indicate further research is 
needed to determine the optimum insecticide dosage to con-
trol Sirex wasps by aerial spraying. 
 
Contact:  Frikkie  Kirsten at KirstenF@arc.agric.za and  
Tanya Saayman at saaymant@arc.agric.za 

Cork sprayed with the insec-
ticide at 100ml/ha. 

Exposure of wasps to treated cork, incubated in tem-
perature controlled breeding rooms 
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Farmers’ day on Satansbos in the Free 
State  
 
Farmers in the Tierpoort area south of Bloemfontein are faced with the 
dilemma that the invasive alien plant Solanum elaeagnifolium – aptly 
called “satansbos”, or silverleaf nightshade – is steadily taking over their 
arable land. PPRI’s Weeds Research Division was requested to advise 
the farmers on the use of biological control during a farmers’ day held 
on 15 February 2007. 
 
An experienced farmer from Winburg, Mr Wessel Stydom, first set the 
scene by explaining the nature of the problem. The reason why satans-
bos is so difficult to control is that its root system, filled with accumu-
lated nutrients, can extend several metres downward and sideways, 
and that even root sections as short as 10 mm can give rise to new 
plants. None of the herbicides that had been tried earlier were translo-
cated to the entire root system. However, the weed can be considerably 
suppressed by overshading and by competition from a vigorously-
growing crop that is regularly cut or grazed, such as grasses or lucerne. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hildegard Klein from PPRI’s Weeds Research Division gave a presen-
tation on the use of biological control, in combination with the correct 
management practices. Two species of leaf-feeding beetles, Leptino-
tarsa texana and L. defecta, originating from North America, have been 
released in South Africa following intensive host-specificity testing. 
These are able to completely defoliate satansbos plants, strip them of 
their bark and destroy their flowers. Unfortunately they do not damage 
the roots, except indirectly by forcing the plant to send out root suckers 
all the time, and in so doing depleting the accumulated nutrients in the 
roots. If the correct management practices are followed, the beetles will 
remain present on the weed, and can fulfil the function of a herbicide at 
a far lower cost and without ever having to be re-applied.  
 
Hildegard stressed that fields infested with satansbos should preferably 
be converted into permanent pastures, as any attempt at ploughing 
would increase the problem by orders of magnitude. The beetles can be 
relied on to keep satansbos under satisfactory control under dryland 
conditions and outside of the crop situation, e.g. along roads and irriga-
tion canals. In cash crops under irrigation they are not the best option, 
although at least one farmer near Roedtan (Limpopo Province) is using 
the beetles with great success in such a situation. Care has to be taken 
not to damage the larvae when they pupate underground, or the over-
wintering beetles in the soil. Illustrated leaflets on the biocontrol agents 
were distributed amongst the farmers. 
 
The other piece of good news was that a herbicide, Tomahawk, had 
recently been registered to control satansbos chemically. Application 
trials were set out for the farmers to evaluate after the meeting.  
 
 
Contact: Hildegard Klein at KleinH@arc.agric.za or (012) 356-9841.  

Hildegard Klein supplying information on satansbos 
biocontrol. 

Defoliation of satansbos by the leaf beetles,            
Leptinotarsa texana  

Invasion of   ‘roses’ in the eastern 
Free State 
 
The eastern Free State has been invaded by several alien 
plant species belonging to the rose family (Rosaceae). See 
page 11 for photographs of the problem plants.  
 
The most widespread and abundant species are Rosa rubigi-
nosa (eglantine or sweet briar), Pyracantha angustifolia 
(orange firethorn), P. crenulata (Himalayan firethorn) and 
Cotoneaster pannosus (silver-leaf cotoneaster). Rubus cunei-
folius and R. fruticosus (brambles) are more restricted to the 
north-eastern, moister parts. All these species are invading 
grassland, rocky ridges, streambanks, edges of dongas and 
fence lines. They are dispersed by birds which are attracted 
to the bright red or orange, fleshy fruits. The fruits are proba-
bly also eaten by rodents, baboons, goats and horses. 
Prunus persica (peach) is very widespread but mainly con-
fined to roadsides, railway lines and sites of human habitation 
where the large seeds have been discarded by humans. 
 
The seeds of all plants in the rose family require cold winters 
in order to germinate, which explains why so many of them 
have become problematic in the eastern Free State. An ex-
ample of a non-invasive representative of the Rosaceae, 
which is also flourishing in this climate, is the cherry that has 
made the town of Ficksburg famous. 
 

All species mentioned here as invasive, with the exception of 
peach, are listed under the Conservation of Agricultural Re-
sources Act (CARA), Act 43 of 1983 and must be controlled 
by landowners—yet there is little evidence of this occurring. 
There is no biological control available in South Africa for any 
of the species, although a contract is being finalized by PPRI 
to enable biocontrol researchers to survey in India and Nepal 
for potential agents on the Himalayan firethorn. Herbicides 
have only been registered for the control of Rubus spp. The 
situation, if left unchecked, will worsen with more and more 
dense stands encroaching on grazing lands, replacing the 
natural grasslands and indigenous scrub—a situation poten-
tially disastrous for farmers and for the conservation of biodi-
versity.  
 
 
Contact Lesley Henderson at Henderson@sanbi.org or 
(012) 843-5035. 



Page 11 PLANT PROTECTION NEWS No 71 

Weeds Research Division (continued) 

Invasion of   ‘roses’ in the eastern Free State (continued) 

Rosa rubiginosa 
(eglantine) and 

invasion of grass-
land. 

Pyracantha crenu-
lata (Himalayan 
firethorn) and P. 

angustifolia (orange 
firethorn) (with 

characteristically 
rigid, spiny 
branches) 

Cotoneaster pan-
nosus (silver-leaf 
cotoneaster). The 
bush has arching 

spineless 
branches. 

Prunus persica (peach) is common on roadsides  

Rubus cunei-
folius 
(American 
bramble)(alien 
Rubus spp. 
are distin-
guished from 
the indige-
nous species 
by their shiny 
red or black 

fruits) 
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Pompom weed—new threats to the grass-
lands of  Limpopo, Mpumalanga and Free 
State  
 
The South American pompom weed (Campuloclinium macrocephalum) 
continues its rampant invasion of grasslands in South Africa. Surveys 
by Lesley Henderson and Hildegard Klein in December 2006 recorded 
many new sites in the Waterberg and this was reported in the previous 
issue of PPRI News. Surveys in January and February 2007 revealed 
new records for Polokwane, Haenertsburg, Woodbush, Duiwelskloof, 
Tzaneen and the Wolkberg in Limpopo, Graskop in Mpumalanga, and 
the N1 between Vanderbijlpark and Kroonstad in the Free State.    
 
The survey of Tzaneen and its surroundings revealed that pompom 
weed is present along all the major routes around Tzaneen and that the 
most extensive invasion is in the Lekgalameetse Nature Reserve in the 
Wolkberg to the south east of Tzaneen. Pompom weed forms extensive 
stands on ‘The Downs’, a grassy plateau at the top of the Orrie Barag-
wanath Pass—an area previously inhabited and under potato cultiva-
tion. Pompom weed has been present in Lekgalameetse since at least 
the mid 1980s,  with a dramatic increase in abundance since 1997, 
similar to the sudden and rapid explosion seen in the Pretoria area of 
Gauteng since the early 2000s. This large infestation of pompom weed 
at ‘The Downs’ is a huge seed source for invasion of the pristine higher 
altitude grasslands of the Wolkberg. Already in 2004 pompom weed, 
which is wind-dispersed,  was reported by a hiker in the remote 
Trichardt’s Pass area of this reserve.  
 
The Department of Water Affairs and Forestry’s Working for Water pro-
gramme (WfW) is currently clearing triffid weed (Chromolaena odorata), 
a close relative of pompom weed, in Lekgalameetse. Hopefully WfW will 
be able to combine these efforts with the control of pompom weed.  
 
Pompom weed has been recorded at only three sites in the Free State, 
along the N1 between Vanderbijlpark and Kroonstad and south of 
Kroonstad on the road to Odendaalsrus. The latter site, at the turnoff to 
Bothaville, has been known since 2001 when only a few plants were 
seen. Currently there are many plants at this site and if left unchecked 
could undergo a rapid expansion like that seen in Gauteng. There is 
clearly an urgent need for these plants to be eradicated.   
 
Any new sightings of pompom weed can be sent to Lesley Henderson 
at Henderson@sanbi.org. Please include date, GPS or approximate 
locality, habitat and abundance. 

Current distribution of pompom weed in South 
Africa, with new ¼ degree squares recorded in 
the 2006/2007 summer season marked in pink. 

Pompom weed invasion in the Lekgalameetse Nature 
Reserve in the Wolkberg 

Arne Witt explaining some points about inva-
sive plants to a group of Boy Scouts in the 

Lowveld Botanical Garden, Nelspruit 

Creating  public awareness of  inva-
sive alien plants 
 
Staff of the Weeds Research Division have recently been 
using their private time to control pompom weed and  to 
make people from all walks of life aware of the threats 
posed by invasive alien plants in the country.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Arne Witt (Division Manager) and several staff members 
undertook weekend trips to different parts of Mpumalanga 
to control roadside infestations of pompom weed, using a 
combination of removing flowerheads and treating the 
plants with herbicides. The aim was to prevent these rela-
tively small stands from spreading any further and spoiling 
the magnificent grasslands around Barberton and Badplaas. 
  
A very successful display of invasive alien plants was also 
set up during an indigenous plant sale held in the Lowveld 
Botanical Garden in Nelspruit during March 2007. 
 
Contact: Arne Witt at WittA@arc.agric.za. 
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ARC-PPRI supports young scientists 

Capacity within the agriculture and science environment is declining and 
affects the succession plans within the science profession. The concept 
of the aging white male scientist and researcher is a world known phe-
nomenon and affects research organsiations.  Research organisations 
are faced with the challenge of not being able to have sustainable men-
torship programmes between younger scientists and more experienced 
ones. There has also been a decline in academic participants in the ar-
eas of science, research and development.  This is particularly affecting 
R&D in agriculture. 
 
The ARC and Department of Science and Technology (DST) saw the 
need to address this problem by actively coming up with a strategy to 
address the shortage of skills. The programme that was launched be-
came known as the DST Capacity Building Programme.  Its aim is to link 
up young graduate students with experienced scientists as mentors.  
 
The Plant Pathology and Microbiology Division at PPRI has also bene-
fited from this programme through two such partnerships - both female 
MSc students. Baby Phahladira is a registered student at the University 
of Pretoria under the supervision of Professor Gerhard Pietersen 
(formerly from PPRI) and supported by Citrus Research International. 
Francina Phalane is guided by Dr Ian Law from PPRI and registered as 
student with Dr Emma Steenkamp at the University of Pretoria.  Both 
students are being hosted at PPRI and receive financial support from the 
DST. The mentor and manager of the DST programme at PPRI is Dr JL 
Staphorst, a microbiologist of international repute. The research under-
taken by these students is relevant to the mandate of PPRI and to the 
benefit of agriculture.  

Investigating Huanglongbing disease of  
Citrus 

Baby Phahladira is investigating the 
occurrence of alternate host plants 
for citrus greening (Huanglongbing) 
disease in Mpumalanga and other 
provinces. This research project 
was initiated because naturally 
occurring host plant(s) endemic to 
these areas are suspected to har-
bour this widespread disease.  
 
Huanglongbing (HLB) or citrus 
greening is one of the most devas-
tating citrus diseases known. When 
first discovered in China the myste-
rious disease was called ‘yellow 
dragon disease’. The causal agent 
of HLB was subsequently identified as a bacterium that occurs in the 
phloem of infected trees. The bacterium has a true bacterial cell wall, but 
has not been cultured. Based on ribosomal DNA (rDNA) profiles, the 
bacterium seems to be a Candidatus Liberibacter species, belonging to 
the alpha group of proteobacteria. The bacterium can be detected in 
infected tissues with the aid of an electron microscope, as well as using 
molecular identification techniques developed in other laboratories such 
as serological tests and PCR-based assays. Psyllid insect vectors 
(Hemiptera), which feed on many plant species besides citrus, are known 
to contribute to spread the disease. Despite extensive research on citrus 
greening, the disease is notoriously difficult to manage and production of 
citrus has proven difficult and expensive in areas where infection is wide-
spread. 
 
The bacterium affects all citrus cultivars and occurs in many citrus-
producing countries including Asia, Africa, the Indian subcontinent, the 
Arabian Peninsula, Brazil and some parts of the United States of Amer-
ica. In South Africa, HLB has an extensive impact on the citrus industry 

and annually causes severe economic losses. Mature trees, 
if infected, may decline and become non-productive and 
young trees that become infected never come into fruit 
production. In China, the disease is reported to kill young 
trees in 1-2 years.  Research into alternate host(s) is thus 
essential to aid management of citrus greening. 

Fruit loss typical of citrus trees infected with Huan-
glongbing disease  

Symptoms of Huanglongbing disease visible on the 
leaves of infected Citrus trees 

Investigating the root nodule 
bacteria associated with indige-

nous legumes 

Francina Phalane is investigating the diversity of nitrogen-
fixing root nodule bacteria associated with species of Le-
beckia, a legume indigenous to South Africa. Species of 
this genus provide valuable grazing in dry veld regions of 
the Karoo and Namaqualand. Francina studied 80 new 
rhizobia isolated from ten different Lebeckia sp. The iso-
lates were authenticated for nodulation and nitrogen-fixing 
abilities and their diversity assessed using random ampli-
fied DNA fingerprinting. Most isolates grouped according to 
the host species from which they were isolated. Further 
identification of selected isolates by 16s rDNA gene se-
quencing revealed that they were related to existing genera 
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Francina Phalane at the 15th International Nitrogen 
Fixation Congress and the 12th International Confer-

ence of the African Association for Biological Nitrogen 
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Viral Diseases on Grapevines: 
Diagnostics and Research at ARC-PPRI 

Grapevines are plagued by a number of crippling diseases that affect plant vigour and 
longevity as well as quantity and quality of the yield. Wine quality is subsequently 
affected mainly because of delays in sugar accumulation, poor acid development and 
poor colour development. Symptoms of virus diseases can resemble symptoms 
caused by mechanical damage to the vine, diseases caused by other organisms and 
arthropod damage, thereby complicating visual diagnoses. Viruses are mainly spread 
through the propagation of infected plant material but can also be spread by insect 
vectors such as mealybugs and soft scale insects. The spread of virus diseases 
through vectors is still dependent on infected source plants being present. A certifica-
tion scheme where virus-tested propagation material is used in nurseries and vine-
yards is therefore very important. Because there is no cure for any virus disease, the 
only real method of control is prevention.  
 
Common viral diseases of vine: Virus diseases of the grapevines are usually complex 
and may involve more than one virus or virus strain/s. To date, nine distinct viruses 
have been identified in associated with leafroll disease. They are called Grapevine 
leafroll associated viruses (GLRaV’s) and are numbered 1 to 9. GLRaV-1, -2 and -3 
are the most common. Leafroll disease and rugose wood disease may cause yield 
losses of up to 20 to 40%.  
 
Grapevine leafroll is one of the most widespread viral diseases of grapevine worldwide 
and plants once infected remain so for life - there is no cure! Associated with rugose 
wood disease there are three viruses called Grapevine virus A, B and D (GVA, GVB 
and GVD) and they are all very distantly related.  
 
With yield losses of up to 80 %, another important viral disease of grapevines is 
fanleaf which is caused by Grapevine fanleaf virus (GFLV). The symptoms of fanleaf Leafroll symptoms  

Investigating the root nodule bacteria 
associated with indigenous legumes 

(cont.) 

of selected isolates by 16s rDNA gene sequencing revealed that 
they were related to existing genera of root nodule bacteria includ-
ing species of alpha proteobacteria (Bradyrhizobium,  Mesorhizo-
bium, Sinorhizobium) and beta proteobacteria (Burkholdaria). 
 
Bacteria can be of benefit to agriculture, notably the nitrogen-fixing 
symbionts of legumes. Molecular nitrogen in the atmosphere cannot 
be used directly by either plants or animals, and needs to be con-
verted to other compounds, or "fixed," in order to be used by life 
forms. Nitrogen fixation is the enzymatic process by which nitrogen 
in its relatively inert gaseous form (N2) in the atmosphere is reduced 
to ammonia before further incorporation into essential biochemical 
compounds such as nucleic acids and proteins. Nitrogen-fixing 
legumes play a major role in agriculture providing a rich source of 
protein for human and animal consumption and green manure to 
improve soil nitrogen levels.  
 
Results from this research were presented in the form of a poster 
by Phalane FL, Steenkamp ET, Law IJ & Botha WJ. The diversity of 
root nodule bacteria associated with Lebeckia species in South 
Africa at the 15th International Nitrogen Fixation Congress and the 
12tth International Conference of the African Association for Biologi-
cal Nitrogen Fixation during 21-26 January, 2007. This combined 
meeting took place at the Cape Town Convention Centre and was 
hosted by the Cape Peninsula University of Technology and sister 
academic institutions in Cape Town. At the congress, Francina was 
invited to give a talk about her poster during a special poster review 
session. 
 
Dr Isabel Rong (Divisional Manager) at RongI@arc.agric.za 
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Plant Pathology and Microbiology 

Viral Diseases On Grapevines: 
Diagnostics and Research at ARC-PPRI (cont.) 

are discolouration and a specific malformation, giving the leaves a fan-like 
appearance. The virus is transmitted by a nematode vector, namely Xiphi-
nema index. In South Africa it is compulsory to index grapevine plants for this 
virus when importing plant material. 
 
Another virus, Rupestris Stem Pitting associated virus-1 (RSPaV-1), infecting 
vine, is worth mentioning. This virus seems to be relatively widespread and 
leads to a slow decline in growth with reduced yields. Only grafted vines 
show symptoms. Symptoms include small pits in wood on rootstocks. Sever-
ity of symptoms increases greatly in mixed infections with GVA and GVB. 
 

Diagnostic services 

Diagnostic services at PPRI are offered to farmers, nurseries, universities, 
seed companies, individuals and anyone else who needs a plant virus identi-
fied. Because symptoms on virus infected plants are of limited diagnostic 
value, it is clear that there is a need for effective diagnostic systems for easy, 
broad range and sensitive screening of large number of grapevine stocks. 
This need is particularly felt in the frame of certification and sanitary selection 
programs. 
 
Extremely specialized tests are required for virus detection and identification. 
Diagnostic systems commonly used in grapevine virus identification are the 
following: 
 
BIOLOGICAL INDEXING: 

Classical indexing : A sensitive woody indicator plant (grapevine varieties 
which develop clear symptoms when infected with virus) is used. Budwood 
from test plants are grafted onto these sensitive indicators and then moni-
tored for the appearance of a specific disease symptom for two to three years 
before final readings are completed. This procedure requires considerable 
time for symptom development, is labour intensive and requires large 
amounts of field or greenhouse space. 
 
Green grafting: A faster type of biological indexing is green grafting. Green 
grafting allows detection of viruses in less than two to three months under 
strict controlled conditions in a glasshouse. 
 
SEROLOGICAL TESTING: 

ELISA: ELISA is an acronym for enzyme linked immunosorbent assay indi-
cating that the technique makes use of antibodies and/or antiserum produced 
against a certain virus to detect that virus in a test. In the last step of the test 
an enzyme and substrate are used to give a colour reaction, which indicates 
the presence or absence of virus in the sample. ELISA is a rapid, cost-
effective means for detecting viruses in woody plants on a large scale. 
 

EM and ISEM: Electron microscopy (EM) and Immunosorbent EM (ISEM) 
refers to observing viruses with an electron microscope. While EM is a gen-
eral test looking for any and all viruses possible, ISEM is very specific. ISEM 
involves the trapping of virus particles onto grids that have been coated with 
specific virus antibodies, decoration of these virus particles and their subse-
quent observation with an electron microscope. Although this technique is 
costly and labour intensive, it plays a critical role in virus diagnostics because 
of its sensitivity and its ability to detect viruses in plants when no antisera or 
other detection systems are available. 
 
MOLECULAR METHODS: 

DsRNA patterns: DsRNA (double-stranded RNA) represents the replicative 
form of the viruses which accumulate in infected tissues. This dsRNA is ex-
tracted from the infected plant and purified. The purified dsRNA is then 
loaded onto a gel matrix where, after the dsRNA is run through the gel, cer-
tain band patterns appear which then indicate the presence of virus. The 
disadvantages of this procedure are that large amounts of tissue, specifically 
bark shavings, are needed, the procedure is time consuming and does not 

Marika van der Merwe ELISA testing 

Kassie Kasdorf using EM for diagnosis 

allow easy processing of many samples per day. 
 
Nucleic acid hybridization: To detect plant viruses, 
molecular hybridization essentially exploits the efficient 
base pairing between a viral template (the virus’s ge-
netic material), immobilized on a solid support and a 
detecting complementary copy (probe) labelled with 
radioisotopes or non-radioactive molecules for detec-
tion. Similar to dsRNA patterns, this technique also 
does not allow easy processing of many samples per 
day. 
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PCR: PCR is an acronym for polymerase chain reaction and it is a 
technique where a polymerase enzyme is used to make copies of 
a certain region of the target DNA. This enzyme exponentially 
amplifies a region of the target DNA between specific primers 
when the reaction mix is subjected to certain temperature cycles. 
 

Grapevine virus genomes are not DNA however, but RNA, so it is 
necessary to first make a DNA copy of the region to be used in the 
PCR reaction. This is done with a special enzyme and is called 
reverse transcription (RT). The name of the PCR technique to 
detect these RNA viruses is then called RT-PCR. The advantage 
of RT-PCR is its high sensitivity - the theoretical sensitivity to de-
tect a single target molecule (a single virus genome!) in a complex 
mixture. The disadvantage is its high specificity which often results 
in the technique only detecting certain strains of a particular virus.  

 

Contact: Marika van der Merwe at vdmerweM@arc.agric.za 

 
Grapevine research at PPRI 

 
Many research projects today and in the past, endeavoured 
to develop detection systems (ELISA and PCR) for impor-
tant grapevine viruses. These systems now form an inte-
gral part of our diagnostic service. The leafroll ELISA for 
GLRaV-1, -2 and -3 (specifically or simultaneously) was 
developed at ARC-PPRI Virology. This work was done in 
response to a request from Winetech, which also provided 
financial support. This ELISA test developed by PPRI was 
independently evaluated by the University of Stellenbosch. 
The PPRI ELISA test was compared to a number of com-
mercially available tests and found to outperform all others 
in the detection of leafroll closteroviruses. The unit is par-
ticularly proud of this achievement. This quality product is 
currently being sold to the industry in the form of an ELISA 
kit, generating a regular income for our diagnostic program. 
 
A number of research projects on grapevine as well as 
other crops are in progress. One of these projects focuses 
on leafroll disease, specifically GLRaV-3. GLRaV-3 that is 
the most widespread of the leafroll viruses, and is most 
often associated with the disease in the field. This project 
aims to look at characterization of different strains of this 
virus to improve our understanding of the development and 
spread of this virus.  
 
A project on Shiraz disease has been in progress for more 
than five years. To date a number of GVA strains have 
been found to be involved in this highly destructive disease 
of Shiraz and Merlot grapevine cultivars in South Africa.  
 

Dariusz Goszczynski  PCR testing  

Elize Jooste busy with GLRaV3 research 

 

MEET THE  

TEAM: 

 
Marika van der Merwe—General 

diagnostics and kits  

Kassie Kasdorf -- General diagnos-
tics and EM.  

Elize Jooste—GLRaV-3 research.  

Dariusz Goszczynski   - Shiraz dis-
ease research.  

 

Support staff :  

Annah Ndala—Lab assistant [TOP] 

Jack Mehlape [CENTRE] 

Patrick Baloyi—greenhouse, growth 
rooms and plants [BOTTOM] 
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Greater St Lucia Wetland Park (eds Combrinck, X & Kyle, R). 
KwaZulu-Natal 
 
DIPPENAAR-SCHOEMAN A.S. & HADDAD C.,  
2007. Newsletter of the South African National Survey of Arach-
nida no. 2.  1-10. 
 
DIPPENAAR-SCHOEMAN A.S. 2007. South African National 
Survey of Arachnida (SANSA) report 1 (2007):  30pp 
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South Africa. 45th Conference of the southern African Society 
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Wildlife of South Africa (Kempton Park Branch) 
 
KASSIMATIS E.J.,  2007. General talk on spiders. Biology: Learning 
about spiders. Two home schools. 
 
KASSIMATIS E.J.,  2007. Spiders in the garden. Annual meeting of 
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of Agriculture. 
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Parks, WfW, Working for Wetlands, Coastcare.  

Media 

TV presentation 
 

• Ansie Dippenaar-Schoeman participated in a programme, Bush 
Radar, on TV2 that was broadcast in March 2007. 

• Liamé van der Westhuizen  talked about  Pompom weed in the 
Waterberg on  AgriTV on TV 2. 

• On 28 March, Hildegard Klein (ARC-PPRI) and Dr Christo Marais 
(Working for Water Programme) were the studio guests on the 
programme Rights and Recourse on TV3, in which invasive alien 
plants were discussed and questions by listeners were an-
swered. 

• Jessica Maimela and Joseph Ledwaba did a demonstration on 
the mushroom production process on Ulimo, an AgriTV produc-
tion aimed at the emerging farmer. 

 

Radio 
 

Another 10 radio talks on spiders were broadcast over Radio 
Laeveld by Ansie Dippenaar-Schoeman, bringing the total number 
of talks to 77. 

 
 Magazines and newspapers coverage 
 

• SA Bass, January 2007, published an article on water hyacinth, 
based on an interview with Dr Julie Coetzee. 

• An interview with Jeremy Goodall on American Bramble was 
published by Carol Knoll in Environmental Management, Janu-
ary/February 2007. 

• Several articles on pompom weed have appeared in the media 
recently, e.g. 

• “Jacaranda city threatened by invader of the pink kind” in Preto-
ria News, Tuesday 9 January 

• “Fungus set to win battle against killer pompom in Bronberg” in 
The Bronberger, February 2007. 

• “Dié onkruid gevaarlik vir SA”, in Beeld, Tuesday 2 April. 

• An article on spider research done at PPRI appeared in the 
magazine Kolskoot distributed in Bronkhorstspruit titled “ Haar 
lewe draai om spinnekoppe” 
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Personnel News 

Dr Ian Law—early retirement 

 

Dr Ian Law retired from his position as a Specialist Scientist in the Microbiol-
ogy and Plant Pathology Division on 31 March 2007. After matriculating at 
Kingswood College, Grahamstown, and undergoing training at the SA Naval 
Gymnasium, he completed BSc and BSc (Hons) degrees at the University of 
Cape Town. He first joined the Plant Protection Research Institute in 1972 
as a microbiologist in the Nitrogen Fixation Unit, his research leading to an 
MSc (with distinction) through UCT in 1974 and a PhD through Stellenbosch 
in 1983.  He resigned in 1983 to take up a post-doctoral position at the 
Batelle-Kettering Research Laboratory in the USA.  After returning to South 
Africa in 1985 he rejoined PPRI. His research interests centered on the ecol-
ogy and biology of the legume-Rhizobium symbiosis and over the years he 
published regularly on these aspects. 
 
We wish him well as he ventures into other areas.  ARC-PPRI will indeed 
miss him and his contributions towards the scientific society. 

Ayanda Nongogo joined ARC-PPRI in December 2006 as a research technician in the Weeds 
Research Division at Rietondale. Ayanda completed her BSc Hons in 2006 in the School of 
Animal, Plant and Environmental Sciences at the University of the Witwatersrand. 
 
She is currently assisting Arne Witt with two of his projects. Later in the year she will start un-
dertaking research into the biological control of two emerging weeds, Tithonia diversifolia and 
T. rotundifolia (Mexican and red sunflowers) under the supervision of Dr. David Simelane. 
These conspicuous, ornamental plants from Mexican origin are beginning to show their poten-
tial for invading mainly roadsides, other disturbed areas and riverbanks in KwaZulu-Natal, Mpu-
malanga, Limpopo and Gauteng. 
 

We welcome Ayanda and wish her a long and rewarding career in weed biocontrol. 

Congratulations 
 

To Ansie Dippenaar-Schoeman and Jack 

Mehlane who both have completed 40 year 

service at the ARC. 
 

Resignations 

Welcome to Ayanda Nongogo 

PPRI lost three people during the report period. Weeds Research Division 
has lost two of its prominent researchers at the end of February 2007 and 
Insect Ecology one.   
 
Hester Williams, whose expertise on sorting out the developmental biology 
and host specificity of potential biocontrol agents against invasive alien 
plants had become invaluable to the division.  She is immigrating to Canada 
with her husband.  
 
Dr Julie Coetzee, the division's expert on the biological and integrated con-
trol of aquatic weeds, is taking up a lecturing post at Wits University and will 
move on to Rhodes University in Grahamstown. This is a great loss to the 
ARC.  We are consoled by the fact that the country has not lost this exper-
tise. Both ladies were experts in their field and they were able to leave be-
hind a wealth of knowledge amongst their peers in the division.  

 

We also lost the expertise of Daniel Kewane, who worked at the Insect Ecol-
ogy Division for longer than 25 years. He has been appointed at the Univer-
sity of Pretoria to assist with their experimental work.  
 
We wish them all well. 

 

Obituary 

Two retired PPRI’ans passed away during  Feb-
ruary and March 2007.   

Daniel Mosiane  worked  at PPRI for more than 
40 years, delivering mail first at the V-buildings 
and later at Rietondale.  

Dr Louis van Dyk took early retirement while he 
was Deputy Director at PPRI. He was known for 
his managerial skills and was a  world renowned 
pesticide scientist. 

Our condolences go to both their families.  


