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The Biosystematics Division comprises four units, 
namely the National Collections of Arachnida, 
Insects, Nematodes and Fungi. Together, these 
National Assets form a unique public good facility 
that conducts taxonomic research on a wide 
variety of harmful and beneficial organisms, while 
providing an extensive range of biosystematic 
services and products in support of agriculture 
and natural resource management in southern 

Africa, and further afield in Africa.  
 
The development and safeguarding of the vast 
specimen collections and associated biological 
information reference sources held by the PPRI 
Biosystematics Division are of considerable stra-
tegic importance to agriculture and biodiversity 
conservation in South Africa. Through these 
reference sources, the Division renders invalu-
able biosystematic services to a wide range of 
other scientific disciplines in the research com-
munity as a whole.  
 
The correct identification of a specimen is vital to 
the success of most fields of agricultural and 
natural resource management. Obtaining an 
accurate identification and associated biological 
information is often only possible by consulting a 
taxonomic specialist – this is especially true 
where arthropods, nematodes and fungi are con-
cerned. 
 
Hundreds of consignments, containing literally 
thousands of individual specimens, are submitted 
to the Division annually. The Division, which is 
unique in that it has expertise in groups of eco-
nomic importance, such as pathogens, pollina-
tors, agricultural pests and their natural enemies, 
is also inundated with countless requests for 
biological and biogeographic information of these 
organisms. Furthermore, where expertise is lack-
ing, the Division serves as an intermediary, 
where specimens are sent, on behalf of clients, 
to specialists in other institutions, locally and 
abroad, for further identification.  
 
Consignments are received from organisations all 
over the world, with the majority of our clients 
from Africa, most of them based in South Africa. 
Clients include: National and Provincial Govern-
ment Departments, research organisations 
(including the ARC), industry, agricultural estates 
and farmers, students and the public.  
 

The Division is the only facility in the country that 
is contracted by the National Department of Agri-
culture to provide the Directorate of South African 
Agricultural Food, Quarantine and Inspection 
Services with a one-stop diagnostic and biological 
information service that is required for South Af-
rica to meet its national and international phyto-
sanitary obligations. In this regard the Division’s 
various taxonomic experts have played a crucial 
and pivotal role in preventing the entry of un-
wanted quarantine organisms into South Africa. 
 
Contact: Dr Gerhard Prinsloo at  
PrinslooGL@arc.agric.za  

Wet Arachnida collection  

Curation of the Mite collection 
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Biosystematics Division   

Spider survey in Botanical       
Gardens 

Meeting in Tunisia 

Ring nematode species from 
KwaZulu-Natal wetlands 

Wetlands fulfill a very important hydrological and ecological role 
and are instrumental in providing a number of goods and services 
such as water supply, flood attenuation etc. as well as providing a 
habitat for a variety of plant and animal species.  
 
During a nematode study of  the wetlands of the KwaZulu-Natal 
Midlands, six wetland sites were surveyed in the vicinity of Howick 
and Mooi River to determine the nematode species present. Sev-
eral specimens representing two new species of the ring nematode 
genus Criconemoides were collected and described. 
 
Criconemoides ixhaphozi, one of the new species, was collected 
from four localities near Mooi River, Howick and Nottingham Road 
and is mainly characterized by the female having an acute tail, a 
40 - 49 µm long stylet, 106 -128 coarse body annuli and numerous 
anastomoses and irregularities along the lateral field area. One 
male specimen was found within a fourth stage juvenile cuticle. 
The species name is the Zulu word for wetland where xha is the 
sound made by the cattle hoofs when they walk through the wet 
soil. 
 

The second new species Criconemoides zulu was collected from a 
single locality near Nottingham Road. Females of this species are 
characterized by a very strongly ventrad curved body with 138-152 
course body annuli, a rounded tail, a 56.5 - 63.5 µm long stylet and 
numerous anastomoses and irregularities along the lateral field 
area. No males were found and fourth stage juveniles are similar to 
females. 

 

Contact:  Esther van den Berg at VDBergE@arc.agric.za 

Criconemoides zulu sp.n. female habitus 

The 4th African Acarology Symposium was held at Tunis – Ham-
mamet from 22-26 October 2007. It was attended by a total of 50 
participants from Tunisia, Israel, Iran, Poland, Egypt, France, 
USA, Austria, Republic of Benin, Senegal, Mexico, Turkey, Bel-
gium, Kenya, Germany and South Africa. 
 
South Africa was represented by Ms. M. Makutoane who at-
tended various workshops (one of them dealing with methods of 
mounting Eriophyoid mites); Dr. L. Tiedt gave an oral presenta-
tion on spider mites and Dr. E.A. Ueckermann as the chairman of 
the African Acarology Association was one of the keynote speak-
ers and also presented a poster advertising AFRAD (African 
Arachnida Database). Oral papers and posters were presented 
with various topics on different types of mites. 
 

In October 2007 a survey started, organized by PPRI and SANBI  
with volunteers from the University of Pretoria and nearby 
schools. The aim of the survey is to compile a checklist of the 
arachnids of the Botanical Garden in Pretoria using different trap-
ping methods such as pittraps, tree traps, sweepnets, beating 
and active searching. This  survey will continue over a period of  
one year. 

Public assisting in survey during a Saturday morning outing 

Acarologist meeting in Tunisia 
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Biosystematics Division (continued) 

Dr. Douglass R. Miller, a prominent specialist on the taxonomy 
of scale insects and mealybugs (Coccoidea), visited the National 
Collection of Insects for five days during November last year. 
Dug has had a long and very productive career at the System-
atic Entomology Laboratory of the United States Department of 
Agriculture. Although he reached formal retirement in January 
last year, Dug has actively continued with his research on scale 
insect systematics at his former workplace.  
 
During his visit to PPRI, he was hosted by Ian Millar, who cu-
rates and studies Coccoidea at the National Collection. Dug is 
busy doing a taxonomic research project on the mealybug spe-
cies which belong to the genus Delottococcus. This is a genus of 
African mealybugs that are important in agriculture and quaran-
tine – several species occur on citrus and ornamental plants. It is 
evident that there are problems in recognizing certain species of 
Delottococcus, including the economic ones, and there is some 
uncertainty about the correct identities of various samples in the 
National Collection. Dug spent his time in Pretoria studying the 
extensive array of Delottococcus specimens that are deposited 
in the scale insect collection at PPRI, for his revision of this ge-
nus. 
 
Contact: I.M. Millar at MillarI@arc.agric.za 

Dug Miller studying mealybug specimens at the National Collec-
tion of Insects 

Scale insect scientist from 
America visits the National 

Collection of  Insects 

In January 2008 the Coleoptera Department of the National 
Collection of Insects (SANC) was visited by Mr Peter Schüle, a 
beetle specialist from Germany. He is involved in a significant 
project dealing with the ground beetles (Carabidae) of South 
Africa. This project aims to produce a key to all the local ground 
beetle genera and a checklist of all South African species. 
Carabidae are diverse, ecologically important, and very useful in 
conservation assessment, but the identification of our fauna has 
always been problematic. The envisaged book—with colour 
photographs of all our genera—will certainly become an invalu-
able resource. 

German specialist underscores 
importance of  beetle collection 

During his visit, Peter noticed numerous undescribed ground 
beetle species in our collection, which will be studied by various 
experts in future. From our collection, he also newly added two 
genera to the existing list of carabids known from South Africa. 
This is—yet again—a solid indication of the remarkable impor-
tance of the SANC beetle collection, where Beth Grobbelaar 
and Riaan Stals continuously send specimens for study to spe-
cialists the world over. It is necessary to engage the interna-
tional community of beetle taxonomists to help study and de-
scribe our beetles, as the local contingent of beetle specialists is 
just too small to do justice to our exciting beetle fauna. 
 
Contact: Riaan Stals at StalsR@arc.agric.za and or  
Beth Grobbelaar at GrobbelaarB@arc.agric.za 

A South African ground beetle of the genus Lebistina  

Mr Theodore Munyuli, from the Department of Agriculture of the  
Democratic Republic of the Congo (DRC), visited the National 
Collection of Insects during October 2007. Theodore is currently 
studying pollination biology for his PhD degree at the University 
of Uganda. He needs to identify the pollinators of the crops he is 
studying, but cannot progress very far with this task, as taxo-
nomic services are rather limited in Uganda.  
 
Therefore he visited Dr Connal Eardley for guidance, and to 
compare his bee material with identified material in the National 
Collection of Insects. Theodore will return to his position in Bu-
kavu (DRC) next year, where he will begin to curate a large and 
important bee collection that has been built up over many years. 
We are hopeful that collaboration in bee taxonomy between 
ARC and Theodore will continue. 

Visitor from Tropical Africa 

Record number of  radio  
broadcasts 

The live broadcasts over Radio Laeveld every Tuesday after-
noon between 18:15-18:30 has reached a record total of 120.  
Ansie Dippenaar has been sharing her arachnid knowledge with 
the lowveld public every Tuesday for more than two years. 
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Biosystematics Division (continued) 

The loss of pollinators to agriculture and the environment is a growing 
concern around the world. The African Pollinator Initiative (API) was 
formed to enable African countries to work together to conserve polli-
nators and their services in pollination. A growing number of organi-
zations and scientists are becoming involved in pollinator and pollina-
tion research throughout Africa, and they are participating in global 
projects. 
 
PPRI will contribute to a number of international pollinator and polli-
nation projects during 2008. Some of these are: 

• The Conservation and Management of Pollinators for Sustainable 
Agriculture, Through an Ecosystem Approach. Connal Eardley 
had a lot to do with the development of this project. It is a global 
project with seven participating countries: Brazil, Kenya, Ghana, 
India, Nepal, Pakistan and South Africa. The South African Na-
tional Biodiversity Institute (SANBI) will co-ordinate South Africa’s 
participation. 

• The Consortium for the Barcode of Life (CBOL) will develop a 
bee barcoding project. They will hold their first meeting in Canada 
in April 2008. The Second Meeting will possibly be held in South 
Africa later this year. 

• The Global Biodiversity Information Facility (GBIF) will expand its 
Bee Checklist and Database project this year. The First Meeting 
for this project will possibly be held in South Africa. The South 
African node of GBIF – SABIF – will contribute to this project 
through a financial award for the completion of the database of 
the National Collection of Insects’ bee collecting. 

• The USA’s National Science Foundation (NSF) has supported a 
project incorporating taxonomic research on anthidine bees. 
South Africa is a centre of biodiversity for this taxon, and Connal 
Eardley will contribute to this international taxonomic study, to-
gether with the USA-USDA Bee Biology and Systematics Lab 
and Cornell University. 

• The East African BIOTA project has included pollination in its 
third phase. Included in the activities is training in bee identifica-
tion, and Connal will contribute to this training. He is busy devel-
oping electronic LUCID keys for this purpose. BIOTA will also 
hold a biodiversity meeting in South Africa in September 2008 to 
discuss further pollination research in the African Pollinator Initia-
tive and SAFRINET. 

 
Contact: Connal Eardley at  EardleyC@arc.agric.za 

Pollinators in the limelight 

The “Yebo Goggo Yebo Amabloma” week, hosted annually by Wits 
University, was held from 11 - 14 October last year. The main objec-
tive of this event is to encourage an interest in Science amongst 
young learners, catering for all ages from Grade 0-12. In addition to 
the displays, learners are encouraged to complete a workbook com-
piled by the various exhibitors with questions pertaining to the ex-
hibits. The theme for the week was “ Ubuntu in Nature – It’s all 
about Partnerships” and was well capitalised upon by the Biosyste-
matics and Weeds Divisions of PPRI, who presented a varied and 
stimulating array of displays. 
 
“Let’s do Composting” was the focus of the exhibition presented by 
the Biosystematics Division and included displays of the numerous 
organisms (many of them alive), involved in the recycling of plant 
material. Shrieks of delight, accompanied by looks of wonder from 
children handling an earthworm for the first time or viewing fungi 
under a microscope were most rewarding!  
 
Innovative models of insects, demonstrating how these organisms 
have adapted to feeding on various hosts, were creatively designed 
and presented by the Weeds Division. Under the topic “Insect Cut-
lery”, a butterfly with a straw and a caterpillar with dentures are just 
two examples of the many likenesses used to symbolise mouthpart 
adaptations. 
 
Elmé Breytenbach enthusiastically coordinated the event for PPRI 
and managed the exhibition, assisting the some 6000 people who 
visited the displays. 
 
Contact: BreytenbachE@arc.agric.za 

Introducing Biology to Children 

Children at the Yebo Goggo displays 

Pollinator visiting a flower 

      

SANSA NEWSLETTER  
 

The 4th SANSA Newsletter  reporting on the South 
African National Survey of Arachnida is  now avail-
able. The newsletter reports on the more than 25 

surveys presently underway in South Africa to col-
lect Arachnida. There is a strong  drive for public 

participation. The newsletter is available  on the ARC 
website at www.arc.agric.za (see quick link SANSA).  
Persons interested in receiving a free copy can con-

tact Ansie Dippenaar-Schoeman at Dip-
penaarA@arc.agric.za 
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Biosystematics Division (continued) 

Every summer, especially when there is rainy weather, the 
identification and information service of the National Collection 
of Insects receives enquiries from people who find strange, 
flea-like “goggas” indoors. These creatures are mostly a grey-
ish colour when alive, but change to coppery pink when dead 
(see photograph). They are around 1 cm long, flattened from 
side to side, and have ten legs and four antennae. They move 
either in a peculiar waddling fashion or with remarkable jumps. 
 
These unusual creatures are—incredibly—terrestrial ‘shrimps’, 
also known as landhoppers, or terrestrial amphipods. Their 
scientific name is Talitroides topitotum, of the crustacean 
family Talitridae. Few people, including biologists, are even 
aware of the existence of terrestrial amphipods. 
 
Seven landhopper species are known to occur in South Africa, 
of which two have been introduced from elsewhere. 
Talitroides topitotum is a so-called ‘tramp species’, i.e. an 
organism that ‘follows’ humans wherever they go, even over 
great distances. This species most probably disperses with 
plants, potting soil or compost being transported from one part 
of the world to another. The original place of origin of 
Talitroides topitotum is not known with any certainty. Prof. 
Charles Griffiths of the University of Cape Town found the first 
specimens of this species in South Africa, in a suburban gar-
den in Cape Town. The second discovery of this species in 
South Africa was made by Riaan Stals, who found it in the 
gardens of the University of Pretoria in May 1996. Until now it 
has not been found elsewhere in Africa, although it may well 
be present. 
 
Since 1997, the National Collection of Insects has been re-
ceiving regular reports of this species from the eastern sub-
urbs of Pretoria. The first of several records from Greater 
Johannesburg came from Bryanston in April 2000. It seems as 
if they are presently spreading through Gauteng. 
 
These small animals are in no way harmful to man, his ani-
mals, cultivated plants, or constructions, as they feed on rot-
ting plant material. World-wide, most species of terrestrial 
amphipods occur in broad-leaved forests, and the artificial 
‘forest’ created by humankind in Gauteng is apparently suit-
able habitat for them. They are mainly nocturnal, and it has 
been reported that they swarm into houses at night, possibly 
attracted by electric light. It seems as if they are more active 
during rainy weather. It is strange, however, to take note that 
landhoppers easily drown in fresh water! 
 
Landhoppers can be a nuisance when they move into build-
ings in large numbers. It is unknown why they would venture 
indoors. Landhopper infestations do not have any relation to 
poor hygiene. 
 
There is no specific control measure against landhoppers, and 
no drastic action is called for. People who come in contact 
with them should rather be armed with knowledge about these 
creatures: that they are harmless; that they are not dirty; that 
they usually live undetected in gardens; and that humans 
should do little but tolerate their innocuous presence and per-
haps enjoy their antics. 
 
Contact: Riaan Stals at StalsR@arc.agric.za and or Beth 
Grobbelaar at GrobbelaarB@arc.agric.za 

‘Shrimps’ in your garden?! 

The terrestrial ‘shrimp’ that is invading Gauteng 

Ms Riana Jacobs presented another Molecular Course in October 
2007. This course serves as a basic introduction to the methods and 
materials used in molecular biology and phylogenetic research. It 
includes discussions on eukaryotic cell structure, genetic informa-
tion, molecular markers and recombinant DNA techniques, biodi-
versity indicators, evolutionary change and DNA Bar-coding. It is 
intended to address the topics as universally as possible, ensuring 
that any biologist, independent of their discipline, will find the con-
tents useful. Attendees included scientist from Biosystematics, 
PPRI and VOPI 
 
Mariette Truter attended a symposium on Information and Com-
munication Technologies (ICT) and Food Security in Sub-Saharan 
Africa – A New Mode, held at the Centurion Lake Hotel on 15 & 16 
November 2007. The symposium was presented by National Re-
search Foundation (NRF) South Africa and European Action on 
Global Life Sciences (EAGLES) Food Forum.  During the sympo-
sium a wide range of topics were discussed that aimed to share 
the best practice in the use of ICT to tackle the digital divide in 
relation to food security, with a significant focus on Health, Food 
Security, Environment and Education in sub-Saharan Africa. 
 
Students: Four students from the Tshwane University of Technol-
ogy will be receiving their one-year experimental training in the 
Mycology Unit during 2008. Training includes e.g. basic laboratory 
techniques, collections management, databasing, and molecular 
techniques. Each student also has his own research project. Al-
though it takes a lot of researchers’ time, it is an invaluable invest-
ment in future researchers. 
 
Contact: Elna van der Linde at VDLindeE@arc.agricza 

News from the Mycology Unit 
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Insect Ecology Division  

Community based  
armyworm forecasting (CBAF) 

Farmers across sub-Saharan Africa are regularly threatened by a 
pest that is devastating their crops and threatening their liveli-
hoods. The larvae of the African Armyworm Spodoptera exempta 
(Lepidoptera: Noctuidae) (Fig.1) are voracious black caterpillars 
that attack  a wide range of grasses, related cereals and sedges 
such as maize, sorghum, millet, rice and pasture. They appear 
suddenly in large numbers, catching farmers unawares and un-
prepared. 

 

 
Fortunately, scientists are now able to predict the armyworms’ 
potential migration route, and national forecasting systems have 
been introduced in some countries of Africa to warn farmers about 
possible outbreaks during the growing season. However, due to 
the localised nature of attacks and because of communication 
difficulties, this doesn’t always work, and farming communities are 
still suffering from armyworm invasions. Small scale farmers in 
Africa rely on obtaining good yields from their crops to ensure 
food and income for their families, and it is therefore important to 
protect their crops and minimise the need for replanting. 
 
The CBAF is a 3 year project, led by CABI Africa (Kenya), with 
partners in Malawi, Tanzania, Zimbabwe, UK, and South Africa 
(ARC). This project aims to enable farmers to forecast armyworm 
attacks in their local communities. It will be looking in particular at 
how information about the pest flows between farmers, extension 
workers, pesticide suppliers and others.  
 
The project started in July 2007 and will build on successful pilots 
of the approach carried out previously in Tanzania. Impact as-
sessments showed that the approach is both effective and sus-
tainable. Because of the early warning system, many farmers 
managed to save their crops and lower replanting rates were re-
corded. 
 
After three seasons of community-based forecasting in Tanzania 
more  farmers: 

• were aware that outbreaks can be forecast (up from 32% to 
70%) 

• received outbreak warnings (up from 26% to 52%), and 

• controlled the most recent outbreak (up from 32% to 82%). 
 
Government extension workers have already started training local 
farmers to use insect traps and rain gauges, initially provided 
through the project (Fig.2). Using this equipment, farmers can 
make weekly predictions on the likelihood of an armyworm attack 
and preventative action can be taken. 
 

In Malawi and Zimbabwe the new approach will be demonstrated in 
pilot villages. After this, the goal is to expand the project to areas 
which are most at risk from the pest, complimenting centralised 
forecasting systems. In Tanzania, community based forecasting in 
some communities has already been integrated with national fore-
casting, and scaling-up activities have started.  
 

Congratulations 

Ms Elize Lundall-Magnuson received her certificate as a qualified 
Master Mentor at a graduation ceremony in the Eastern Cape re-
cently.  
 
The Master mentorship forms part of the Master Mentorship Pro-
gramme of the Department of Agriculture, and Ms Lundall-
Magnuson will mentor two mentees in beekeeping during the next 
two years with funding from the Department of Agriculture through 
the South African Bee Industry Organisation. 

Lessons learnt in the three countries will be shared by the project 
partners and the country teams. The National Armyworm Coordina-
tor in each country will work closely with the different stakeholders 
viz. farmers, government extension workers, researchers, village 
authorities, pesticide suppliers and stockists, and NGOs. At the 
same time the project will incorporate  innovative scientific re-
search, using the collected data to improve the forecasting method. 
 
Community based pest forecasting aims to empower farming com-
munities to tackle armyworm problems themselves, allowing them 
to improve their food and income security without having to rely on 
central government. 
 
A website was created by Margaret Kieser (ICOSAMP co-
ordinator) assisted by the ARC’s webmaster, and is hosted on the 
ARC’s website at http://www.arc.agric.za/home.asp?pid=3880, or 
go to the home page of the ARC (www.agric.za) and click on the 
“Armyworm Forecasting” quick link in the grey menu on the left. 
The website showcases the project goals and outputs to date. 
 
Contact: Margaret Kieser at KieserM@arc.agric.za 

Farmers receiving training in Malawi 

Larvae of the African Armyworm Spodoptera exempta 
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Insect Ecology Division  (continued) 

The successful establishment of  the Sirex noctilio parasitoid 
Ibalia leucospoides in KwaZulu-Natal pine plantations 

Great strides have been made with the establishment of Ibalia leucospoides in 
KwaZulu-Natal for the biological control of Sirex noctilio which has killed an estimated 
2 million pine trees to date.    
 
The Eurasian wood wasp Sirex noctilio which kills Pinus species by injecting a mucus 
and pathogenic fungus into the stem during oviposition, was first discovered in South 
Africa in 1994 in Tokai Plantation in the Cape Peninsula. A survey showed that the 
wood wasp was found in a 90 km arc around Cape Town with 3.2% tree mortality 
within a compartment. Because it was not possible to contain and eradicate the wood 
wasp, the biological control program devised by the Australian CSIRO was imple-
mented. 
 
The losses of up to 70% of the trees in plantations in Australia and New Zealand 
caused by Sirex had been brought under control with the application of eight biological 
control agents. The key agent was the nematode Beddingia (Deladenus) siricidicola 
which occurs in a free-living form in the tree, and a parasitic form which penetrates the 
cuticle of the Sirex larva. Within the larva, the nematodes multiply and then enter the 
reproductive organs. Infected female wasps, emerging from a log, fly to stressed trees 
where they deposit their nematode-filled eggs into the stem of the tree. Because a 
number of Sirex wasps may be attracted to a particular tree, the progeny of all the 
wasps become infected with the nematode and this is how the rapid dispersal of the 
nematodes occurs. The male wasps cannot pass the nematodes to the females during 
mating and they have little effect on the males. The nematodes are artificially inocu-
lated in Sirex-infested trees after they have been felled using a method devised by 
Robin Bedding whereby special hammers are used to punch holes in the stem into 
which a gel, containing the nematodes, is squirted. As the gel dries the nematodes are 
forced into the tracheid vessels. When a free-living form encounters a Sirex larva, the 
high CO2 and low pH levels surrounding the larva cause the parasitic form to develop, 
which enters the larva through its cuticle. The nematodes are density dependent and 
are most effective at epidemic levels. 
      
The most effective parasitoid species was Ibalia leucospoides which locates the ovi-
position tunnel of Sirex down which it deposits an egg onto the egg or early larva of its 
host. Ibalia functions best when host populations are low and prevents them from 
reaching epidemic levels. The second parasitoid was Megarhyssa nortoni which was 
imported into Australia from California where its host was a related siricid species. 
Megarhyssa parasitizes the late larval stages of its host. 
 
Within a year of the discovery of Sirex in the Cape, the first inoculations of the nema-
tode had been carried out. Sampling of trees killed by Sirex within the 90 km arc re-
vealed that a 22.6 % (1996) parasitism was achieved after the first year, followed by 
54.0% (1997) and 96.1% (1998) in the years following. This followed a similar progres-
sion in percentage parasitism in Australia. Since then, percentage parasitism in the 
Western Cape has fluctuated between 70.3% (2006) and 90.9% (2007) – which can 
be expected from a density dependent agent. The first importations of I. leucospoides 
followed in 1998, until 456 had been released as far afield as Garcia plantation near 
Riviersonderend by 2001.  Collection of Sirex- infested trees revealed an Ibalia para-
sitism rate of 19.8% (2006) and 25.7% (2007).  
 
Megarhyssa nortoni was imported and reared through quarantine and progeny were 
released on the Gifberg overlooking Vanrhynsdorp, according to the release permit, 
but failed to become established because the area was unsuitable.  
In 1999, PPRI’s forest entomology Rosebank (Cape Town) laboratories were closed. 
The incidence of Sirex-killed trees in the Western Cape is so low (under 1%) that it 
becomes difficult to locate them – an effective tribute to the success of biological con-
trol in this region. 
 
By 2006 there was an estimated 2 million pine trees killed by Sirex in KwaZulu-Natal. 
One of the major reasons for the losses experienced in KZN was that the biological 
control agents had not been systematically moved to the front as Sirex expanded its 
range. Because B. siricidicola only disperses slowly between plantations, it is neces-
sary that the agents be continually taken to the expanding Sirex front. Usually the 
larger, non-parasitized female Sirex fly the furthest and keep the front expanding.  
 
Efforts to introduce the nematodes had reportedly failed in KZN. A 2.1% parasitism 
rate was recorded from logs inoculated with the nematodes in 2004. Results from 

inoculation trials conducted on SAPPI 
plantations during 2005 indicated that 
parasitized Sirex adults only emerged 
from the bottom third of inoculated trees. 
By March/April the moisture content in the 
top two thirds of trees drops below the 
50% threshold requirement for successful 
establishment of nematodes as deter-
mined in studies conducted in Australia. 
Trials conducted in SAPPI plantations 
during 2006 indicated that inoculating the 
first three metres of standing trees pro-
vides the optimal use of nematodes and 
subsequent maximum production of para-
sitized Sirex adults.   
 
To assist in establishing Sirex in KZN, 44 
nematode-infested female Sirex wasps 
were dispatched from the Western Cape. 
By taking a wedge of wood from a Sirex-
infested tree and soaking it in water for 48 
hours to allow the nematodes to swim out, 
it was possible to identify those logs con-
taining nematode-infected Sirex females. 
The effectiveness of this release method 
had already been tested after an outbreak 
of Sirex at Bergplaas plantation near Wil-
derness in 2002. Here logs from 52 Sirex-
infested trees were tested positive for the 
nematode by Johan Cillié and transported 
to Bergplaas where the emerging  
 
Sirex effectively transferred the nematode 
into the plantation and within three years 
Sirex was under control. Based on an 

The wood wasp, Sirex noctilio  
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Insect Ecology Division  (continued) 

average of 24 female Sirex emerging from a nematode infected log 
and then each one ovipositing in three trees, 44 infected females 
would produce 3168 infected females in the first season and 228 
096 in the second. 
 
Due to the apparent climatic constraints on the successful establish-
ment of B. siricidicola, additional biological control agents had to be 
sourced. Sappi contracted Geoff Tribe from PPRI to supply Ibalia 
parasitoids from the Western Cape for release in KZN under the 
auspices of Forestry South Africa.  Between 25 January and 9 Feb-
ruary 2006 a total of 176 Ibalia was supplied to Marcel Verleur 
(SAPPI), who released them  in lots of 20 – 25 adults at four loca-
tions on SAPPI plantations, two locations on Mondi Shanduka plan-
tations and two locations on PG Bisons’ North Eastern Cape For-
ests. FSA declined to fund further releases of Ibalia during the sum-
mer of 2006/2007 since most industry participants had doubts as to 
the success of releasing groups of 20 – 30 Ibalia adults at scattered 
localities throughout the plantations. 
 
SAPPI released a further 270 Ibalia between the 21st November 
2006 to 16th January 2007 from logs collected from Cape plantations 
and placed in the PPRI insectary at Stellenbosch. A further 106 
emerged in KZN from a breeding colony started by Geoff Tribe and 
Johan Cillié at PPRI in Stellenbosch during February-March 2006. 
The latter were  crucial because Marcel Verleur had determined that 
the Cape and KZN Sirex emergences periods were not in synchrony, 
with that of KZN starting and finishing well before the peak in the 
Western Cape. It was anticipated that the cues which caused Sirex 
to emerge earlier in KZN would have a similar effect on the Ibalia 
which were transported in logs to KZN in August 2006.  
By November 2007, 111 Ibalia had emerged in the insectary at 
SAPPI’s Shaw Research Centre from logs taken from Sirex infested 
trees felled within 300 m from the January 2006 release site within 
SAPPI plantations. Based on the releases made in the Cape and the 
huge numbers of Sirex wasps infesting trees in KZN (average of 
1000 per tree), it had been correctly anticipated that it would be 
possible to start recovering Ibalia in the third year after the first re-
leases.  
 
SAPPI is now able to recover and relocate Ibalia from those KZN 
plantations where they are now established and release them as the 
front expands into Mpumalanga. 
 
Contact: Geoff Tribe at tribeg@arc.agric.za or  
Marcel Verleur at marcel.verleur@sappi.com 

Complete inventory of   
bean organisms   

The PPRI Biosystematics, Plant Pathology and Insect Ecol-
ogy divisions were contracted by the Directorate Plant 
Health of the Department of Agriculture to compile pest lists 
in accordance with the Department’s international phyto-
sanitary obligations. During the 3rd Quarter the list pertaining 
to beans (Phaseolus spp.) was completed and submitted to 
Department of Agriculture. The list comprises complete 
inventories of the insect, mite, nematode, fungal and micro-
organism pests and diseases associated with this commod-
ity in South Africa. 
 
Contact: Almie van den Berg at vdBergAM@arc.agric.za 

Beekeeping and other 

activities 

• Training was provided to beekeeping communities in the 
Eastern Cape, KwaZulu-Natal and in Giyani in Limpopo 
Province. 

• A survey was conducted in the Eastern Cape among five 
villages to establish the production problems experi-
enced by beekeepers. 

 
Contact: Elize Lundall-Magnuson at 
 LundallME@arc.agric.za 

 
Pine trees near Wilderness, Western 
Cape, killed by Sirex noctilio when it 

first arrived there 
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Pesticide Science Division 

The presence of DDT and pyrethroids in malaria control areas is a 
serious problem. For the first time in South Africa a study, investi-
gating the possible contribution of bovine milk and drinking water 
towards the DDTand pyrethroid body burden, was undertaken by 
the Unit for Pesticide Science. This was determined in breast milk, 
under malaria control conditions. 
 
The study was undertaken in the Makhathini Flats in the northern 
part of KwaZulu-Natal, where a number of previous studies on 
breast milk contamination have been performed, and where pyre-
throids and DDT were found to be present in breast milk samples.  
Gwaliweni area located in Lebombo Mountains where no DDT has 
ever been applied, served as a reference area. In total, 22 home-
steads with lactating mothers were identified. The samples were 
collected during October 2005 at the beginning of the agricultural 
season. Bovine milk was collected from cows associated with the 
corresponding homesteads. Sources of drinking water that were 
used by the lactating mothers and/or cows were identified. Sam-
ples of drinking water were obtained from taps, often installed in 
the middle of agricultural fields, or from natural sources e.g. Pon-
gola and Ukhethe rivers. Analysed insecticides included pyre-
throids (permethrin, cyfluthrin, cypermethrin and deltamethrin) and 
the o,p’-and p,p’-isomers of DDT and its DDE and DDD metabo-
lites. 
 
All mothers showed detectable levels of p,p’-DDT and p,p’-DDE in 
their milk. One primiparae mother and three multiparae mothers 
did not have detectable levels of p,p’-DDD. Deltamethrin was not 
detected in any matrix, and o,p ’-DDD only in a few samples of 
mothers’ milk. Cyfluthrin and cypermethrin were detected neither 
in breast milk nor in water from Gwaliweni, nor in bovine milk from 
the Makhathini Flats. It was, however, found in breast milk and 
water from the Makhathini Flats. 
 
All measured DDT variables were higher (by a third to double) in 
primiparae when compared with multiparae mothers from the 
Makhathini Flats. There were no significant differences in the 
pyrethroid variables (P>0.05), and not all mothers had detectable 
levels. The insecticide levels in breast milk from the Makhathini 
Flats are generally higher, but comparable with our previous find-
ings.  

 
The DDT levels in bovine milk ob-
tained from the exposed area were 
less than those in the breast milk 
sampled in the reference area and 
lower than the 20µg l-1 Maximum 
Residue Limit set by the FAO. Bo-
vine milk had higher mean of pyre-
throids with one sample at a rela-
tively high level of permethrin. 
 
Of the 25 drinking water samples, 13 
samples showed DDT residues but 
no detectable pyrethroids. All means 
were at least four orders of magni-
tude lower when compared with 
bovine milk, and up to six orders of 
magnitude lower than breast milk. 
Mean of the total DDT  in water was 

much lower then the WHO limit of 1 µg l-1 for the sum of all me-
tabolites in drinking water , and therefore very unlikely to have 
contributed to any extent towards a DDT body burden or DDT 
levels in breast milk from Makhathini Flats.   
 

DDT and pyrethroid residues from a malaria control area of  
KwaZulu-Natal 

In general, the original source of DDT present in breast milk 
samples can therefore be assumed to have originated from 
IRS (indoor residual spraying). The primary uptake route of 
DDT by the body, we believe most likely to be via a combina-
tion of almost chronic skin contact and inhalation, and a pos-
sibly secondary uptake could be via other routes. However, 
the almost ubiquitous presence of permethrin in breast milk 
samples indicates a source other than malaria control. Some 
of these routes may involve water, bovine milk, and food such 
as vegetables, fish, and occupational exposure on farms. 
 
 Limiting human exposure and uptake of IRS insecticides 
under malaria control conditions would therefore require a 
much better understanding of the indoor dynamics of DDT 
and other insecticides.  
 
The paper was submitted to the “Environmental Science and 
Technology” Journal. 
 
Contact: Barbara Sereda at SeredaB@arc.agric.za 

Interview with mothers 

Water sampling 
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Weeds Research Division 

SAPIA phase II is co-ordinated by Lesley Henderson of the 
PPRI’s Weeds Research Division. Phase II has been in 
progress since October 2006 and aims to make all the 
SAPIA information available to the public via the internet at 
the Weeds and Invasive Plants website (WIP)
(www.agis.agric.za/wip).  
 
Information currently available on the website includes 
distribution maps, species descriptions, species photos and 
ID expert system. There is the option to view species distri-
butions in relation to climate, soil types, vegetation (biomes 
and Acocks Veld Types), land use and other variables. 
Standard and customized queries will be made available in 
the future. SAPIA newsletters are posted at the WIP web-
site every three months and e-mailed to interested persons.  
 
Members of the public are urged to participate in SAPIA by 
submitting individual or batch records of naturalised and 
invasive alien plants at the WIP website.  
 
New publication: 
 
Henderson, L. 2007. Invasive, naturalized and casual alien 
plants in southern Africa: a summary based on the South-
ern African Plant Invaders Atlas (SAPIA). Bothalia 37,2: 
215–248.  
 
This publication summarizes all the information in the 
SAPIA database from 1979–2000 and includes a complete 
species checklist up to May 2006. The dataset includes all 
roadside surveys by Lesley Henderson from 1979–1993 
and the SAPIA phase I project from 1994–1998. A pdf of 
the publication is obtainable from Lesley Henderson. 
 
Contact: Lesley Henderson at henderson@sanbi.org 

Southern African Plant Invaders Atlas (SAPIA) 

Orange firethorn, Pyracantha angustifolia, and its distribution in relation to the biomes of 
South Africa (map downloaded from WIP)  

Hydrilla verticillata, a plant described as the ‘perfect aquatic weed’, 
was discovered in Pongolapoort Dam in Northern KwaZulu-Natal in 
February 2006 by Lesley Henderson (PPRI Weeds Research Divi-
sion). A biocontrol programme was initiated soon after discovering 
the weed, but we experienced a number of delays in obtaining cul-
tures of two species of insects that have been used as biontrol 
agents on hydrilla in the United States. 

 

The stem-boring weevil, Bagous hydrillae, finally arrived from Austra-
lia in August 2007, courtesy of CSIRO, and the leaf-mining fly, Hy-
drellia pakistanae, was sent by the U.S. Army Corps of Engineers in 
November 2007. Both cultures of the candidate agents are now well 
established in quarantine at Rietondale, with high numbers of adults 
emerging every week.  

Biological control of  hydrilla  
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Weeds Research Division (continued) 

The weevil, Bagous hydrillae, is native to Australia and it is 
very damaging to hydrilla, even within its native range. The 
larvae mine the stems of plants, which break off as a result 
of adult feeding and float to the shore, where the larvae pu-
pate in the mud to complete their development. Adults feed 
on submerged stems and leaves and on freshly stranded 
plants. Establishment of the weevils in the U.S. was limited, 
as they rarely had conditions where plants would become 
stranded at the water’s edge, and consequently the larvae 
could not pupate. However, we are hoping that we will have 
more success with the weevils, as Pongolapoort Dam experi-
ences fluctuating water levels due to an annual draw-down 
and high water-use for irrigation, which might create ideal 
conditions for plants to become stranded on the shore. 
 
The fly, Hydrellia pakistanae, originates in Asia and is com-
pletely specific to hydrilla, according to host-specificity test-
ing done in the United States. Adult female flies will oviposit 
on hydrilla as well as surrounding vegetation, and the first 
instar larvae will then select hydrilla. The larvae mine a num-
ber of leaves, passing through 3 instars before pupation. 
Pupae attach themselves to stems of plants with anal spines 
and are usually found inside leaves at the axils. It is not 
known what the adult flies feed on in the field, but under 
laboratory conditions they survive well on an artificial diet of 
sugar water and a sugar-yeast mixture.  

 
No-choice trials with indigenous aquatic plant species will be 
undertaken this summer under quarantine conditions in Pre-
toria. At this stage, Pongolapoort Dam remains the only 
known site in South Africa with an infestation of the weed, 
therefore the current management strategy is one of contain-
ment at this site. Chemical control is also being considered in 
an attempt to try and keep the infestation of hydrilla at a 
manageable level and to reduce the chances of spread of 
the weed.  
 
This project is funded by the Invasive Alien Species Pro-
gramme, KZN Department of Agriculture and Environmental 
Affairs. 
 
Contact Angela Bownes at BownesA@arc.agric.za  

Biological control of  hydrilla  

(cont.)  

For just over a century, mankind has battled to achieve biological 
control of the invasive alien weed scourge, lantana (Lantana 
camara), with very limited success. Dozens of adequately host-
specific insects and a few pathogenic fungi have been released to 
attack lantana leaves, flowers, fruits, stems, and even the root-
crown, but none (until now) that specifically attack the roots. 
 
A small (~ 2 mm) 
flea-beetle, 
thought to belong 
to the mainly root-
feeding genus 
Longitarsus, was 
collected on lan-
tana in Mexico in 
2000, and im-
ported into quar-
antine in Pretoria 
as a candidate 
root-attacker. It 
was subsequently 
described as a 
new species: Lon-
gitarsus bethae.  
 
Adult beetles, 
golden-brown to 
dark brown in 
colour with 
enlarged hind 
femora, perforate 
the leaf epidermis 
and feed on the 
mesophyll tissue. 
They lay eggs 
singly or in small 
clusters of up to 
four in cracks on 
the surface of the 
soil near the 
base of the stem. 
Larvae burrow 
down through the 
soil and into 
rootlets, where 
they feed inter-
nally, producing elongate tunnels and thereby disrupting the uptake 
of water and soil-borne nutrients by the plant. Mature larvae pupate 
in the soil, a short depth (< 5 cm) below the surface. During its adult 
life of about three months, each female lays over 100 eggs. In the 
laboratory, the egg-to-adult development time is about 55 days, and 
the root beetle can complete at least five generations per year un-
der laboratory conditions, giving it the potential for a fairly high rate 
of  population growth.  

 
Extensive host-specificity studies in quarantine showed that L. 
bethae is safe to release, because it poses no threat to crops or 
indigenous, African plants. Preliminary impact studies indicated that 
the lantana root beetle has good damage potential, namely the 
ability to markedly suppress lantana growth vigour. Although low 
soil moisture and rough-textured soils could limit the performance of 
the beetle, pre-release studies indicated that suitable zones consti-
tute over 50% of the geographic range of lantana in South Africa, 
and this is wide enough to justify release of this agent. 
 

Attacking the root of  the lan-
tana problem 

The adult (above) and larva (below)  of the 
lantana root beetle  
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Weeds Research Division (continued) 

Permission to release L. bethae into South Africa was finally 
granted by the two regulatory authorities during 2007, and 
initial releases of the flea-beetle were made during the cur-
rent growth season at two and three sites in Mpumalanga 
and KwaZulu-Natal provinces, respectively. Impact in the 
field will be measured.  
 
Hopefully, attacking the lantana problem literally by its roots 
will aid the established biocontrol agents and markedly sup-
press the vigour of this major, global weed.  
 
Contact: David Simelane at SimelaneD@arc.agric.za. 

 
The petiole weevil underwent thorough host-specificity testing in 
quarantine in Pretoria. It proved sufficiently specific to the target 
weed, L. camara, and poses no significant threat to crops or indige-
nous plants of southern Africa. In a laboratory impact study on small 
plants, at population levels as low as 18% of leaf petioles containing 
a larva, shoot growth was significantly stunted and root growth 
ceased completely. If these population densities can be achieved 
and maintained in the field, it will be a great leap forward for the 
control of lantana, as the weed already has to cope with the stress 
of several insects attacking it, as well as competition with indige-
nous plants over which it has enjoyed an overwhelming advantage 
since its introduction as a garden ornamental and escape into the 
wild. 
 
Both the Department of Agriculture and the Department of Environ-
mental Affairs and Tourism have approved the release of this very 
promising biocontrol agent. Trial releases of C. camarae were made 
in subtropical coastal (Richards Bay) and inland (Nelspruit) areas, 
from October 2007. Some early signs of adult feeding and larval 
development have since been found at the release sites.  Higher 
numbers will be used in further releases at sites in these trial areas, 
and establishment and impact will be closely monitored. 
 
Contact: Fritz Heystek at HeystekF@arc.agric.za 

Undamaged lantana roots (left), and roots damaged by the 
larvae of L. bethae (right) 

Adding pressure on lantana 

A very promising new insect species has been added to the 
arsenal of agents feeding on the invasive lantana (Lantana 
camara). The long awaited permission to release the lantana 
petiole weevil, Coelocephalapion camarae, was recently 
obtained from the Department of Environmental Affairs and 
Tourism. 
 
This snout beetle was collected from a Lantana species in 
Mexico in 1997, and imported into quarantine in Pretoria for 
evaluation as a candidate biocontrol agent.  It was subse-
quently described as a new species. The adults of this small 
snout beetle, slightly over 2 mm long, chew little ‘shot-holes’, 
mostly along the veins in the leaves. The female selects a 
lantana leaf with a leaf stalk (petiole) at least 1.5 mm in di-
ameter, into which she inserts usually a single egg, and then 
deposits an oviposition marker nearby which prevents over-
exploitation of the resource. The larva feeding inside the 
petiole causes a gall to form, which severs the vascular 
tissue. This disrupts the flow of photosynthates from the leaf 
to the growth points, thereby reducing the growth of both 
shoots and roots. It also causes some leaves to wilt and die. 
 
The weevil pupates within the petiole gall, and emerges as 
an adult after a total development time of slightly over a 
month, enabling the production of several generations per 
year. The female lays about one egg per day, and lives for 
about six months. These little weevils are robust, and can 
potentially survive harsh winter conditions by hiding in leaf 
litter or in cracks on the stems of the plants. 

Lantana petiole weevil (Coelocephalapion  camarae) (drawing 
by J.-R. Baars, ARC-PPRI) 

Gall in lantana petiole, in which C. camarae develops 
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Weeds Research Division (continued) 

A press release issued as part of a pompom weed awareness 
campaign 

Pompom weed (Campuloclinium macrocephalum), a plant in the 
daisy family, with its striking pink powder-puff-like flowers, is rapidly 
becoming one of the most serious threats to the conservation of 
South African grasslands.  We know that it originates from South 
and Central America, but don’t know when or how it got into South 
Africa. The first record of its presence was from Johannesburg 
(Gauteng province) in 1962. The weed is now prominent through-
out Gauteng province, but also occurs in Mpumalanga, Limpopo, 
North West, KwaZulu-Natal, Eastern Cape, Western Cape and 
Free State provinces.  The weed produces enormous quantities of 
wind-dispersed seeds every summer, and has underground tubers 
that enable it to survive fires and the harsh dry season. This, in 
addition to its tolerance of a wide range of soil and moisture condi-
tions, makes it the perfect invasive weed. Additionally, its beautiful 
flowers are leading members of the public to collect and 
(inadvertently) spread it into more places.  
 
Several strategies have been implemented to control pompom 
weed throughout South Africa.  The first strategy has involved 
creating awareness of the weed; because it is very conspicuous 
during its flowering period (December to March), members of the 
public are able to identify, report and even control outlying popula-
tions – for control methods, consult the webpage given below.  The 
‘pink menace’ has received much media attention (print and televi-
sion) in the last two years and because many of the infestations 
occur along South African major road networks, plans are in place 
for 2008 to erect roadside billboards to further draw motorists’ 
attention to the threat posed by the plant.   
 
The second strategy to control pompom has already been imple-
mented in KwaZulu-Natal province – all known infestations of the 
weed have been treated with one of two registered herbicides for 
pompom in SA (‘Brushoff’ (DuPont) and ‘Access’ (Dow Agro-
Sciences)).  The plants were spot-sprayed to minimise impact on 
non-target plants.  A follow-up programme will be conducted in 
early 2008.  Chemical programmes in other affected provinces 
have mainly focussed on spraying roadside infestations of pom-
pom weed, so as to minimise the dispersal of seeds by vehicles.   
 

Biological control is the final strategy for sustainable control in the 
fight against pompom. This involves the introduction and release of 
effective, yet safe, insects or disease-causing organisms to reduce 
the invasiveness of the weed. Since 2003, PPRI researchers have 
undertaken three exploratory trips to Argentina and one to Brazil to 
survey for natural enemies of pompom weed.  Two leaf rust fungi 

Pompom weed –  
the pink invasive 

Congratulations 

Congratulations to  Dr Andrew McConnachie  who received 
an Award of Distinction for Outstanding Contributions to the 
Survey of Parthenium in Africa  from the Virginia State Uni-
versity, Petersburg, VA.   

and nine insect species were found on the plant in its native 
range.  Of these, one rust fungus and three insect species (a 
stem- galling thrips and two flower-feeding moths) are cur-
rently being reared and tested in quarantine in South Africa. 
The results from laboratory host-specificity trials so far indi-
cate a narrow host range and it is envisaged that applications 
for permission to release the rust may be submitted towards 
the end of 2008 and the insects at the end of 2009. 
 
The prospects for the war to control pompom weed in South 
Africa are encouraging.  Provinces which have limited popula-
tions of the weed (KwaZulu Natal, Free State, North West, 
Eastern & Western Cape) should be able to contain the 
spread and possibly even eradicate some infestations.  Prov-
inces with higher levels of invasion (Gauteng, Mpumalanga & 
Limpopo) will have to look towards reducing the spread of the 
weed by controlling it along roadsides.  Improved land man-
agement practices (lower stocking densities, decreased dis-
turbance etc.) in conjunction with other control methods and 
agro-pastoral practices (mowing, burning and minimum tillage 
with grass over-sowing) should also go a long way in contain-
ing the weed until biological control can be implemented.   
 
Contact:  Andrew McConnachie at 
McConnachieA@arc.agric.za 

Further reading: Pompom Weed Website: 
www.arc.agric.za (find link to pompom 

weed under “Quick links”) 

One of the 
biocontrol can-

didates, the 
flower-feeding 
moth, Adaina 

sp. (right) 

The rust fungus on pompom weed (left) 
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Plant Pathology and Microbiology 

A serious disease threatening the South African wine industry 

Wine making in South Africa has been active for 300 years al-
ready and this industry is one of the best established in the 
country.  The main centre for grape production is in the Western 
Cape where long, warm summers supply ideal conditions for 
viticulture.  Currently 108 000 hectares of vines producing wine 
grapes are under cultivation in S.A. over an area of 800 kilome-
ters in length.  Current information shows that large-scale re-
planting of Cabernet Sauvignon, Merlot and Pinotage, and Char-
donnay and Sauvignon Blanc take place.  In line with shifting 
market demands and the growth of red wine consumption, the 
industry is rapidly increasing its red wine varieties.  In 1999, 
plantings of Cabernet Sauvignon increased by 82% from the 
previous year’s figures and 31% in 2000.  The most dramatic 
growth has been in plantings of Shiraz and in 2000 Shiraz ac-
counted for 22% of all red wine varieties planted.  The main 
regions for vineyard plantings are the Worcester region (19% of 
all vines), followed by Paarl and Stellenbosch (17%), Robertson 
(14%), Malmesbury (12%), Olifants River (%) and Little Karoo 
(3%). 
 
The economic importance of the wine industry is shown by the 
348 500 people being employed directly and indirectly in the 
wine industry.  According to a study, commissioned by the SA 
Wine Industry Information & Systems (SAWIS), the wine industry 
contributes 9.7% to the Western Cape’s gross geographic prod-
uct.  The study also concluded that of the R14,6 billion contrib-
uted by the wine industry to the regional economy, some 3,5 
billion was generated indirectly through wine-tourism activities 
centered in the winelands.  Although local vineyards account for 
just 1,5% of the world’s vineyards, South Africa ranks as number 
eight in volume production of wine and produces 3% of the 
world’s wine (Above information was collected from the Wines of 
South Africa, WOSA, website http://www.wosa.co.za). 

Economic importance of  the 
wine industry in South Africa 

A number of virus diseases are threatening the grapevine industry 
worldwide. Grapevine Leafroll (GLR) is one of the most important 
diseases occurring in all grape-producing countries. In South Africa 
this particular disease causes huge crop losses with a subsequent 
economic impact. The disease delays ripening of grapevine berries, 
decreases the accumulation of sugar and ultimately influences the 
quality of the vine.  Leafroll symptoms vary depending on environ-
mental conditions as well as the cultivars concerned.  Symptoms are 
best observed in the period between harvesting and shedding of 
leaves (late summer and early autumn).  Typical GLR symptoms 
appear as downward roll of leaves with leaf veins that stay green.  In 
red wine cultivars the areas between the veins turn red, whereas 
yellowing of the same leaf occur in white wine cultivars.  It is trans-
mitted between grapevines by many species of pseudococcid mealy-
bugs (Pseudococcus spp., Planococcus spp) and a scale insect 
(Pulvinaria vitis).   
 
There is a common belief that viruses from the Ampelovirus and 
Closterovirus genera are causing leafroll disease.  Up to date at 
least nine viruses (GLRaV- 1 – GLRaV- 9) are associated with the 
disease.  The consistent association of GLRaV-3 with leafroll dis-
ease of grapevines prompted researchers to identify GLRaV-3 as a 
genuine agent of this economically most important viral disease 
(BOSCIA et al. 1995).  Grapevine leafroll-associated virus 3 (GLRaV-
3) is the type member of the Ampelovirus genus and has flexuous 
particles of about 1800 nm long. 

Grapevine leafroll (GLR)disease 
and the association with GLRaV-3 

Research at Plant Protection Re-

search  Institute 

Previous studies at PPRI identified two divergent variants of GLRaV-
3 to be present in South African vineyards. This research has now 
been extended and focuses on the molecular and biological charac-
terisation of the two divergent variants. The distribution of the 
GLRaV-3 variants is continually being monitored in South African 
vineyards. Sequence data for both variants are nearly complete. 
Biological studies currently underway include the investigation of the 
virus variants with its associated vector. Towards this goal, a field 
survey is underway to establish the relevant distribution of the two 
variants in certain infected vineyards in the Western Cape Province.  

GLRaV-3 infected vine 

Elize Jooste inspecting plants 
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Plant Pathology and Microbiology 

A serious disease threatening the South African wine industry 

 
This work forms part of a PhD study in collabora-
tion with the wine industry (Winetech), ARC-PPRI 
and the University of Stellenbosch. The project is 
partially funded by Winetech and the THRIP pro-
gramme of the National Research Foundation. 

 
Contact Elize Jooste, JoosteE@arc.agric.za  

Biological and molecular variabil-
ity of  GLRaV-3 

Although GLRaV-3 has been studied for more than 20 years there 
is still missing information, which would have enabled us to under-
stand and control the spread of the virus in vineyards.  The lack of 
mechanical transmissibility of this virus prolongs its molecular and 
biological characterisation.  Not many studies were done on the 
molecular variability of GLRaV-3.  Complete sequence data are 
known for only one isolate (AF037268).  There is currently no infor-
mation available on the biological variability of the virus.  The rela-
tionship between spread of GLR in vineyards and the presence of 
mealybugs was confirmed in several countries, including South 
Africa.  By combining the vector/virus relationship studies, light can 
be shed on the fast spread of GLR in vineyards. The dominant 
mealybug species transmitting viruses in South Africa is confirmed 
as Planococcus ficus and Planococcus longispinus.   

Soilborne diseases are often not suspected when yield losses 
occur in field crops.  The reason for this is summarized in a state-
ment by Jim Cook (2001):  “Root diseases have become so wide-
spread and occur so uniformly within fields of wheat and barley 
that we have come to accept these crops as normal or healthy.”   
This statement appears to be perfectly applicable to no-till maize 
and wheat produced under irrigation in KwaZulu-Natal, where 
above-ground plant parts appear normal, but maize grain yields 
rarely exceed 12 to 13 t/ha and wheat yields are disappointing (4 to 
5 t/ha) and seemingly in decline. It was considered possible that 
not easily visible and, thus, generally overlooked soilborne dis-
eases might well be responsible. An investigation into the role and 
importance of soilborne diseases in maize was, therefore, initiated.  
 
This project, as requested by the No-till Club of KZN, is financed by 
the Maize Trust, KZN Department of Agriculture and Omnia Fertil-
izer. The multidisciplinary project is conducted by PPRI as leading 
partner in collaboration with KwaZulu-Natal Department of Agricul-
ture and Omnia fertilizer. The disciplines involved in this project are 
nematology (Drs Mariette Marais and Antoinette Swart), plant pa-
thology (Dr Sandra Lamprecht), soil microbiology (Johan Habig 
and Jacomina Bloem) and soil science (Dr Mart Farina and Guy 
Thibaud). The project is possibly one of the most comprehensive 
multidisciplinary projects in South Africa yet to be conducted in this 
field, and should provide the industry with a long needed tool to 
increase yields.  

Soilborne diseases cause yield 
losses in maize 

Uniform stand of apparently “healthy” maize in Winterton 

Data on the economic impact of soilborne diseases, espe-
cially with regard to field crops, are often not available.  It 
has been stated that “soilborne diseases occur on every 
maize plant in every field”, but that it is difficult to determine 
the losses caused by these diseases. In South Africa, a 
number of fungi and nematodes have been associated with 
diseased maize roots. Information on the relative impor-
tance of these pathogens under local conditions is unfortu-
nately limited and is virtually non-existent in maize-wheat 
no-till production systems.  Internationally, the importance of 
soilborne diseases of maize is widely recognized, but most 
of these studies have addressed the effects of soilborne 
diseases in conventional tillage systems. There is, however, 
strong circumstantial evidence to indicate that such dis-
eases have an even greater detrimental effect under no-till 
systems, systems currently being promoted in South Africa 
and elsewhere. The use of no-till systems is encouraged in 
the interest of soil conservation since these practices en-
hance soil biodiversity, reduce production costs and con-
serve non-renewable energy resources. It has also been 
realized lately that in many cropping systems conservation 
tillage, which includes stubble retention, should be com-
bined with proper crop rotation in order to improve plant 
health. 
 
The negative effects of monoculture and the importance of 
proper crop rotations to reduce yield losses due to soilborne 
diseases in maize production are well documented in other 
countries.  There is, unfortunately, a limited range of crops 
that can be profitably produced in maize double cropping 
systems in KZN, and wheat, the most popular winter crop, is 
susceptible to pathogens such as Fusarium graminearum 
which also attack maize.  
 
The current study is conducted in the Bergville / Winterton 
maize producing area to obtain information with regard to 
the effect of soilborne diseases on grain yield, to identify 
predominant soilborne pathogens in these production sys-
tems and ultimately to develop an integrated strategy to 
manage them. To achieve this, the incidence and severity of 
soilborne pathogens in crowns and roots are recorded 
throughout the growing season and chemical analyses of 
soil and leaves are conducted to determine whether growth 
and yield responses are related to plant nutrition or im-
proved plant health.   
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Plant Pathology and Microbiology (continued) 

Effects of management practices on microbial diversity and activity in soil are 
also monitored to enable researchers to develop markers for sustainable produc-
tion. Methyl bromide fumigation is used as an experimental tool to establish 
yields potentially attainable in the absence of soilborne diseases.   
 
Findings obtained thus far clearly demonstrate that soilborne diseases are de-
pressing maize yields in irrigated no-till systems where maize follows winter 
wheat.  This was particularly evident at Winterton, where soilborne diseases 
reduced yield, on average, by two t/ha (14%).  Two biocontrol products tested 
initially had no effect on grain yield or the incidence and severity of soilborne 
diseases.  Analyses of microbial diversity of soil clearly separated the methyl 
bromide-treated soil from that of the control and biocontrol-treated soil. 
 
A complex of pathogens appears to be responsible for crown and root rot of 
maize in this area of the country. Fungi most frequently isolated from diseased 
crown and root tissue were species of Acremonium, Fusarium,Pyrenochaeta, 
Pythium and Trichoderma.  Of these, Trichoderma spp. followed by Fusarium 
were predominant. A high number of plant parasitic nematodes including species 
of the genera Helicotylenchus, Longidorusi, Meloidogyne, Rotylenchulus and 
Scutellonema were obtained, with species of Helicotylenchus being predomi-
nant. Also significant, was the succession of soilborne pathogens during the 
growing season, indicating that the importance of the different pathogens varies 
during the season 
 
Having established that soilborne diseases are meaningfully depressing maize 
yields, the challenge now is to identify economic and practical ways to manage 
these diseases and realize the full potential of maize.  Aspects that are currently 
being investigated include crop rotation, biocontrol and fertilization.  These are 
some of the components that need to be incorporated into an integrated strategy 
to manage soilborne diseases of maize in KZN, but other interventions such as 
seed treatment and breeding for disease resistance will also be investigated in 
future.  An in-depth knowledge of the soilborne pathogens and their relative 
importance in the reduction of maize yield and the effect of different practices on 
microbial diversity and activity in soil is essential to develop a disease manage-
ment strategy that will ensure sustained optimum yields of maize in KZN, while 
simultaneously adhering to practices that conserve natural resources.   
 
Contact: Dr Sandra Lambrecht at LambrechtS@arc.agric.za 

Healthy maize roots   

Diseased maize roots   

Soilborne diseases cause yield losses in maize (cont.) 

Dr JL (Stappies) Staphorts retired 

on the 31st of January ending a 

career of 44 years with the Plant 

Protection Research Institute. The 

Institute and those involved with 

the multi talented Dr Staphorst, 

benefited immensely from his 

leadership and scientific creativity. 

 

 He is still actively involved in 

research activities of the Division 

of Plant Pathology and Microbiol-

ogy and still serves on interna-

News from the Plant Pathology and 

Microbiology  

tional committees such as the Methyl Bromide 

Technical Options Committee (MBTOC), an 

international panel of experts that is mandated 

and funded by the Montreal Protocol. 

Dr Stappies Staphorst and Rami Kfir 
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Refereed publications Talks 

DEMORAES  G.J., ZANNOU I., UECKERMANN E.A., 
OLIVEIRA A.R., YANINEK J.S. & HANNA R., 2007.  Phyto-
seiid mites of the tribes Afroseiulini, Kampimodromini and 
Phytoseiulini, and complementary notes on mites of the 
tribes Euseiini and Neoseiulini (Acari: Phytoseiidae) from 
sub-Saharan Africa. Zootaxa 1628: 1-22. 
 
HENDERSON L., 2007. Invasive, naturalized and casual 
alien plants in southern Africa: a summary based on the 
Southern African Plant Invaders Atlas (SAPIA). Bothalia 37: 
215–248.  

 
KHERADMAND K. & UECKERMANN E.A., 2007. Mites of 
the genera Zetzellia and Eustigmaeus from Iran (Acari: Stig-
maeidae). Acarina 15: 143-147. 
 
KHERADMAND K., KAMALI K., FATHIPOUR Y.,  
UECKERMANN E.A. & GOLTAPEH E.M., 2007. Mite fauna 
associated with button mushroom (Agaricus bisporus) in 
Karaj region, Iran. Acta Entomologica Sinica 50: 416-422. 
 

UECKERMANN E.A. & GROUT T.G., 2007. Tydeioid mites 
(Acari: Tydeidae, Edbakerellidae, Iolinidae) occurring on 
Citrus in southern Africa. Journal of Natural History  41: 
2351-2378. 
 
VAN DEN BERG E., MARAIS M. & 
TIEDT  L.R., 2007.   Plant nematodes in South Africa. 9. 
Check-list of plant nematodes from the Goegap and Witsand 
Nature Reserves, Northern Cape Province, with a descrip-
tion of a new Rotylenchus species (Hoplolaimidae: Nema-
toda). African Plant Protection 13: 28-35. 
 
VAN DEN BERG E., SCHROEDER S. & TIEDT L.R.,  2007. 
Two new Criconemoides species from KwaZulu-Natal wet-
lands, South Africa (Nematoda: Criconematidae). Journal of 
Nematode Morphology and Systematics 10: 63-74. 
 
VAN DER LINDE, E. J. & WEHNER, F.C. 2007. Symptoma-
tology and morphology of Claviceps cyperi on yellow nut 
sedge in South Africa. Mycologia, 99: 586-591. 
 
VILJOEN, B.D. & STOLTSZ, C.W. 2007. Evaluation of se-
lected herbicides for the control of European gorse (Ulex 
europaeus) by cut-stump and foliar treatment. South African 
Journal for Plant and Soil 24: 130-132. 

Talks at schools 

GEMMILL-HERREN B., MBURU J., EARDLEY C.D.,   
KINUTHIA W. & MARTINS D., 2007. Pollinators.    In: 
Farming with Nature. 
 
GORDON J.A. & SMITH L.,  Stem-boring beetle introduced 
for biological control of Silky Hakea. Environmental Manage-
ment. 28/11/2007. 3: 22-23.  

Other publications 

CRAEMER C.,  2007. Morphology of eriophyoid mites as revealed 
by scanning electron microscopy: valuable systematic contribution 
or frivolous interest? University of Pretoria, Department of Zoology 
& Entomology, Departmental Research Annual Report session. 
Pretoria. 
 
GORDON J.A.,  2007. Biological control: theory and recent ad-
vances in the biocontrol of alien invasive weeds in South Af-
rica. Lecture to final year nature conservation students. Cape Penin-
sula University of Technology. 
 
GORDON J.A.,  2007. Biological control of Hakea sericea and Aca-
cia mearnsii in the Eastern Cape. Grahamstown Farmers 
Day. Grahamstown farmers interest group. 
 

WOOD A.R.,  2007. Beating the Aussies - the biological control of 
alien invasive weeds in South Africa using Pathogens. joint meeting 
of WA branches of Australasian Plant Pathology Society and Aus-
tralian Weed Science Society.  Australia.  

Radio and TV 

• Sixteen radio talks dealing with arachnids were pre-
sented on Radio Laeveld, 702 Talk Radio, and RSG. 

• Five TV presentations were broadcast for Semaka
(50/50) dealing with spiders and scorpions. 

Four talks on the wonder world of spiders were given to primary and 
pre-primary  schools in Pretoria  
 
A talk titled “Weird and wonderful Insects” was given to the Brooklyn 
International Pre-Primary School (40 learners). 

Campus News 

During the late afternoon of 11 December, a violent thunder storm 
hit the Rietondale campus of PPRI. Several trees were uprooted, 
thus blocking both entrance roads to the campus, while one of the 
falling trees also brought down the telephone lines. Damage to re-
search projects included an upended walk-in insect cage and a set 
of water hyacinth trials that had to be discarded because the test 
plants had been ripped to shreds. 

In the aftermath of 
the storm, a field of 

crinum lilies (possibly 
the rare  Crinum 
macowanii ) de-

lighted the staff and 
visitors to the Rieton-

dale campus. 
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Personnel News 

 

New appointments 

Two new members of staff joined the ARC-PPRI Weeds Divi-
sion at Cedara in early December 2007.  
 
Mr Ayanda Nzimande and Miss Elizma Richter have been 
appointed as research technicians to assist ongoing research 
on the biological control of the invasive plants Chromolaena 
odorata, Parthenium hysterophorus and Campuloclinium mac-
rocephalum (pom pom weed) using natural insect enemies. 
Their appointments are funded by the KZN Department of Agri-
cultural and Environmental Affairs under the division of the 
Invasive Alien Species Programme at Cedara. 
 
Ayanda Nzimande completed his BSc degree in Entomology 
and Zoology at the University of KwaZulu-Natal PMB campus in 
2007. During his undergraduate years, he was part of the ca-
pacity building programme sponsored by DWAF Working for 
Water Programme and gained experience in insect and weed 
biocontrol at the South African Sugar Research Institute, the 
University of KwaZulu-Natal and ARC-PPRI during this period.  
 

Elizma Richter obtained her BSc degree in Entomology at the 
University of Pretoria in 2005. Thereafter she was employed by 
Kanhym Estates in Mpumalanga as a laboratory technician in 
the Artificial Insemination Pig Station. 
 
We welcome Elizma and Ayanda to the Cedara Weeds Re-
search team and trust that they will have an enjoyable and pro-
ductive career with us. 

Ayanda Nzimande  and Elizma Richter  

Pontsho Mahloko was appointed as 
an Assistant Accountant at ARC-PPRI 
as from 03  December 2007 at the 
Roodeplaat campus. She worked at 
the Cross Border Road Transport 
Agency as a Financial Officer. 

Andrew Puleng Mfolo  was ap-
pointed as Assistant Accountant at 
ARC - PPRI  at Roodeplaat. He previ-
ously worked at the CSIR. 

Susan Nkosi at Roodeplaat. 

Keneilwe Maleka  started working at PPRI at 
the beginning of January2008.  
 
She was born in Rustenburg and finished her 
high school there. She studied for a  3 year na-
tional Diploma in Engineering Computer Systems 
at Tshwane University of Technology and then 
started working for the department of Land 
Affairs as an IT Technician. Later she joined the 
department of Social Development as a Network 
Controller and then eventually she came to the 
ARC-PPRI as a IT service administrator.  
 
The  Roodeplaat campus are please to have this 
friendly new staff member. 


