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Two biocontrol successes for the cost of one  

Effective biological control of boxing-glove cactus 
(Cylindropuntia fulgida var. mamillata) has re-
cently been achieved. The cochineal species 
responsible for the demise of this cactus is the 
same one that resulted in the excellent control of 
the closely-related chain-fruit cholla 
(Cylindropuntia fulgida var. fulgida) three years 
ago (Plant Protection News 79:1-2). 
 
 

Boxing-glove cactus 
 

The flattened, distorted (crested) growth form of 
boxing-glove cactus is very distinctive, and can-
not be confused with any other cactus species in 
South Africa. Although boxing-glove cactus and 
chain-fruit cholla are two varieties of the same 
plant species, boxing-glove cactus differs from 
chain-fruit cholla in being low-growing, and hav-
ing shorter and more sparsely distributed spines, 
which are not barbed, and which have tightly 
fitting sheaths. Both have magenta flowers and 
sterile chain fruit. Infestations of boxing-glove 
cactus are wide-spread, occurring in most prov-
inces of South Africa, especially in the arid re-
gions. 
 
Similar to chain-fruit cholla, boxing-glove cactus 
also reproduces purely vegetatively in South 
Africa. Despite the fact that several stem seg-
ments per plant are hugely distorted and flat-
tened and often spineless, this cactus still pro-
duces large numbers of small, spiny, easily-
detachable segments which either take root 
around the mother plant, or are dragged around 
by animals before they become dislodged and 

take root wherever they drop. Goats frequently 
pick up such detached segments in or around their 
mouths, resulting in festering sores.  
 
 

Control options 
 

Two herbicides are registered for the chemical 
control of chain-fruit cholla and boxing-glove cac-
tus. However, the herbicides are expensive, and 
small plants are easily missed when spraying, so 
chemical control is a never-ending process. The 
manual or mechanical removal of the cactus is 
also ineffective, because every little piece that 
remains behind can regrow.  
 
In contrast, biological control is free of charge to 
land managers, needs little labour, and once a 
biocontrol agent becomes established in an area, it 
spreads by itself to surrounding cactus plants and 
will find even the smallest plants.  
 

 

Cochineal insects as biological control 
agents of chain-fruit cholla and boxing-

glove cactus in South Africa 
 

The biocontrol agent introduced into South Africa 
to control chain-fruit cholla is the cochineal insect, 
Dactylopius tomentosus, and in particular the 
‘cholla’ biotype of this insect. Cochineal insects are 
a group of tiny sap-sucking insects, related to 
scale insects, which feed and develop only on 
cactus species.  
 
The research into the host-specificity and efficacy 
of the relevant cochineal was carried out by Dr 
Helmuth Zimmermann (formerly ARC-PPRI) and 
Catherine Mathenge (a PhD student of the Univer-
sity of Cape Town at that time), with financial as-
sistance from the then Department of Agriculture. 
The mass-rearing, release and post-release moni-
toring of this cochineal is being funded by the 
Working for Water Programme within the Depart-
ment of Environmental Affairs. 
 
Populations of the cochineal were first released 
onto chain-fruit cholla in South Africa during 2008, 
and its damage to the cactus weed exceeded all 
expectations. Boxing-glove cactus in Askham, 
Northern Cape, was first inoculated with the same 
cochineal biotype during October 2011 in collabo-
ration with the Early Detection and Rapid Re-
sponse Programme (EDRR) of SANBI. During a 
visit to Askham during July 2012, which was 
funded by EDRR, we were able to confirm that the 
cochineal was just as damaging to boxing-glove 

Boxing-glove cactus, Cylindropuntia fulgida var. 
mamillata.Photo: D. Sharp. Insert: A chain of fruit 
on boxing-glove cactus 
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Two biocontrol successes for the cost of one (continued) 

cactus as it is to chain-fruit cholla. Overwhelming numbers of 
cochineal were present on the infested plants, ready to be har-
vested for redistribution to other cactus stands.  
 
This particular biocontrol agent is exceptionally effective, and can 
kill large cactus plants in less than two years. Small cactus plants 
can be dead within a year after cochineal has been introduced into 
the area. Normally, biocontrol takes much longer than this to 
achieve such good results. The cactus plants are killed by the 
feeding nymphs and female cochineal insects, possibly aided by 
the injection of a substance toxic to the plant. 
 
 

Managing the biological control of boxing-glove cac-
tus and chain-fruit cholla 

 

The EDRR Programme is responsible for the management of 
boxing-glove cactus, with guidance on the use of biocontrol from 
ARC-PPRI. Land managers wanting to use cochineal to control 
boxing-glove cactus or chain-fruit cholla should ensure that they 
obtain the correct cochineal biotype, either from EDRR or from 
ARC-PPRI. Cochineal from any other source should NOT be used 
to inoculate these two cactus weeds. Although there is no visible 
difference between the correct biotype of D. tomentosus and the 
biotype that controls imbricate cactus (Cylindropuntia imbricata), 
the cochineal originating from imbricate cactus will not kill boxing-
glove cactus or chain-fruit cholla, although it will survive on them 
indefinitely. 
 
Unfortunately, cochineal insects do not disperse well. The nymphs 
can only crawl short distances, and rely mainly on wind dispersal 
to reach fresh cactus plants, but after the first moult they usually 
do not move around anymore. Mature females remain perma-
nently attached to the host plant by their feeding tubes, and don’t 
use their legs at all.  
 
As a result, the insects need to be distributed manually from one 
cactus patch to another, on infested pieces of their host plant. 
Wind dispersal can take them to surrounding plants that grow 
within a few meters from the plant on which they hatch, if the sur-
rounding vegetation isn’t too dense. In a large patch of cactus, 
they will disperse unaided from plant to plant, but when there are 

no more cactus plants within the range that they can reach un-
aided, the insects can kill that entire food source and become 
locally extinct. It could then become problematic to obtain a fresh 
supply of the right cochineal biotype.  
 
To ensure the permanent and sustainable presence of cochineal 
in an area it is very important to harvest cactus material infested 
with cochineal before the insects have killed all cactus plants in 
that area, and to introduce it to a fresh cactus patch. Care should 
be taken to inoculate the next cactus patch before the old one has 
died.  
 
Heavy rain can wash the cochineal insects off their host plants, 
and it might take a while for the few surviving cochineal insects to 
build up their numbers sufficiently to keep the cactus under con-
trol. The cactus plants grow better during the rainy season, and 
recover more easily from the attack of the cochineal. During the 
dry season, the insects do better, and the cactus plants cannot 
recover as fast and, as a result, the insects achieve better control 
during the dry season. When cochineal-infested plants are felled 
and stacked, so that the plant parts with cochineal are protected 
from the worst rain, the plants die faster. 
 
The cochineal insects have been tested very thoroughly before 
release, and will certainly not attack any plant species other than a 
cactus. Cochineal is not harmful to animals or humans.  
 
Contact: Mrs Hildegard Klein (ARC-PPRI) at 
kleinh@arc.agric.za 

Boxing-glove cactus invading a farm near Upington 

Female cochineal insects under a white, waxy covering, with 
newly-hatched, reddish nymphs  

Shaun Cozett and Travor Xivuri (EDDR) amongst dying, cochi-
neal-infested boxing-glove cactus near Askham 
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Biosystematics  

Alternaria Blight on sweet potato 

Alternaria Blight (AB) of sweet potato (Ipomoea batatas) is primarily 
reported to be caused by the fungus, Alternaria bataticola.  AB is 
one of the most important fungal diseases of sweet potato in East 
and Central Africa, South America and South East Asia.  In South 
Africa, the disease is still localised in Gauteng, North West and 
KwaZulu-Natal Provinces, but has the potential to spread and 
cause considerable losses. The amount of damage caused by the 
pathogen depends on the growth stage of the host at infection, as 
well as prevailing environmental conditions.  In very severe attacks, 
infected leaves drop quickly and severe stem blight is observed, 
sometimes killing the vines.  Reports from other countries indicate 
that vines may be killed within a very short period, resulting in seri-
ous yield losses. 
 
Sweet potato is the only recorded host for A. bataticola, and symp-
toms can develop on leaves, petioles and stems of sweet potato.  
The most characteristic symptoms are well-defined, mostly oval to 
round, necrotic leaf spots, often surrounded by a yellow halo (Fig. 
1). Lesions on petioles and stems are usually black, with the centre 
of the lesions sometimes turning light brown or tan.  Severe stem 
infection can result in girdling of the stems and stem death, 
whereas leaf infection usually results in leaf drop. 
 
A second type of leaf symptom, consisting of blackening of lower 
veins starting at the junction of the petiole and leaf blade and mov-
ing outwards, has also now been reported from South Africa (Fig. 
2).  At later stages of infection, a tan-coloured necrosis is visible 
along veins, with associated chlorosis of the surrounding tissue.   
 
Research currently being conducted at ARC-VOPI, Crop Protection 
Programme in collaboration with ARC-PPRI, Biosystematics Pro-
gramme, has shown that this blackening of veins is caused by a 
different Alternaria species to A. bataticola, whose identity is cur-
rently unknown.  Preliminary molecular analysis indicates that it 
could be a new, undescribed Alternaria species. Researchers in-
volved (Fig. 3) are in the process of characterising this species 
based on morphological and molecular characteristics. Further-
more, research on AB also includes assessing resistance of differ-
ent cultivars and breeding lines to both Alternaria species, and 
evaluation of different fungicides to control AB on a commercial 
scale. 
 
Contact: Dr Mariette Truter at TruterM@arc.agric.za, Mr Alistair 
Thompson at AThompson@arc.agric.za or Delphin Kandolo at 
DSKandolo@arc.agric.za 

Fig. 3.  Research team working on Alternaria Blight on sweet po-
tato.  From left to right Mr Delphin Kandolo (ARC-VOPI), Mr Alistair 
Thompson (ARC-VOPI), Dr Mariette Truter (ARC-PPRI), and Ms 
Zama Nkosi (ARC-VOPI) (front) 

Fig. 2. Leaf symptoms ofnsweet potato caused by Alternaria sp., 
showing blackening of veins with associated necrosis and chloro-
sis of surrounding tissue.  (A) abaxial (lower surface) and (B) ad-
axial (upper surface) view of symptomatic leaf 

Fig. 1.  Leaf symptoms on sweet potato caused by Alternaria bata-
ticola, showing necrotic spots and chlorosis of surrounding tissue.  
Photos A. Thompson 

A 

B 



Page 4 PLANT PROTECTION NEWS No 93 

Biosystematics (continued) 

CURRENT KNOWLEDGE OF SPIDERS AS BIOLOGICAL CONTROL 

AGENTS IN SOUTH AFRICA 

During the past forty years, spiders have been extensively sampled in agro-ecosystems by 
the Spider Research Unit of ARC-PPRI.  And a review of all the spider surveys undertaken 
by the ARC in agro-ecosystems has recently been completed. The aim of this review was 
to consolidate our current knowledge of spider diversity in different agro-ecosystems in 
South Africa, as well as our knowledge of their potential prey.  This knowledge provides an 
indication of what has been achieved in research on spiders in South African agro-
ecosystems, and also points the way for future research.  
 
Data on spider species in agro-ecosystems in South Africa were obtained from existing 
datasets for this region. Records were obtained from the primary data of specimens 
housed in the National Collection of Arachnida (NCA) at the ARC-Plant Protection Re-
search Institute (ARC-PPRI) in Pretoria (59 000 records), as well as a digital photographic 
database containing images of species recorded on crops by the public. The dataset con-
sists of more than 3000 records of spiders from 45 crops.  
 
In South Africa, the first arachnid sampling in an agro-ecosystem was undertaken in 1972, 
and aimed to investigate the role spiders play in the biological control of spider mites in 
strawberry fields. This was followed by extensive surveys of spiders in conventionally culti-
vated cotton fields, as well as in fields of genetically modified Bt-cotton. A number of sur-
veys in orchards in the Mpumalanga Lowveld resulted in the publication of papers on spi-
ders on citrus, macadamia and avocado, while further surveys were conducted in pistachio 
orchards in the arid Northern Cape. A checklist of 51 families, 238 genera and 413 spider 
species found in these systems is now available, and several agrobiont species 
(dominating species in an agro-ecosystem) have been identified. These agrobiont species 
might play an important role as natural control agents in crops due to their high numbers 
and consistent presence in crops throughout the growing season. Salticidae (jumping spi-
ders) and Thomisidae (crab spiders) were the most abundant families on crops, and oc-
curred in high numbers. The most abundant spider species were Pardosa crassipalpis 
(Lycosidae), Enoplognatha molesta (Theridiidae), Mermessus fradeorum (Linyphiidae), 
Misumenops rubrodecorata (Thomisidae) and Heliophanus pistaciae (Salticidae). A total of 
35 scientific papers on spiders in agro-ecosystems have been published by the Spider 
Research Unit. Moreover, spiders in crops have been the subject of five MSc and two PhD 
theses. 
  
Historically, predacious mites and insects have received much attention in biological con-
trol programmes on agricultural pests in South Africa, whereas spiders appear to have 
been neglected. Research undertaken at the ARC indicates that spiders are one of the 
most abundant predator groups found in agro-ecosystems, and have special adaptations 
for a predatory way of life. Spiders are present all year round, and predation is not limited 
to adult insects but also includes the egg, larval, or nymphal stages. Different species of 
spiders are found in different microhabitats. A large group of wandering spiders live on the 
ground, either under stones or in burrows. The ground-living spiders feed mainly on ground 
insects and larvae hibernating in the soil. The plant-dwelling spiders are present on the 
bark, leaves or flowers of plants. Many are wandering, nocturnal hunters, which actively 
move around in search of food. A number of web-building spiders spin their webs between 
the leaves, under the bark and even over the leaf surfaces. They will prey on any flying or 
crawling insects that come in contact with the silk threads. As predators, spiders have a 
two-fold function. Not only do they feed directly on 
their prey, but their presence causes indirect mortal-
ity. The presence of spiders could disturb larvae, 
which then drop from the plant and die.  
  
Spiders form part of the natural enemy complex as 
generalist and specialist predators. Their presence in 
crops should be encouraged, and steps should be 
taken to protect them from potentially lethal pesti-
cides. Owing to the different guilds they occupy, vari-
ous families are affected differently by pesticides. 
Judicious use of pesticides in pest management pro-
grammes may result in more complex and abundant 
spider communities, thereby augmenting biological 
pest control. Although spiders on their own may be 
incapable of controlling major pest outbreaks, their 
role in a complex predator community could be im-
portant in regulating pest species at low densities 
early in the season and between peaks of pest spe-
cies activity. They could, therefore, play an important 

Salticidae (jumping spider) 
Heliophanus sp. with prey.  
Photo: V. van der Walt. 

Lycosidae Pardosa crassipalpis (wolf 
spider), a ground-dwelling agrobiont 
species. Photo: V. van der Walt. 

Thomisidae Misumenops rubrodecoratus 
(crab spider), a plant-living agrobiont spe-
cies. Photo: P. Webb 

Theridiidae Enoplognatha molesta  (cob-
web spider), a web-dwelling agrobiont 
species. Photo: P. Webb. 

role in keeping pests below epidemic lev-
els and preventing outbreaks.   

  

Contact: Prof Ansie Dippenaar-
Schoeman at DippenaarA@arc.agric.za, 
Almie van den Berg at vdber-
gam@arc.agric.za and  
Robin Lyle at Lyler@arc.agric.za 
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Biosystematics (continued) 

Pholcid species, also known as daddy-long-legs spiders, 
occupy a wide range of habitats. They are found under 
rocks, in cavities and crevices, and in caves. In forests, they 
are found in the leaf litter, in webs reaching up to the can-
opy, and on the underside of preferably large leaves. Many 
species are cryptic. Several species of pholcids are found 
inside  buildings around the world. Most of these species 
have characteristically long legs, they spend most of the 
time in their webs in corners of rooms and on ceilings, and 
vibrate when disturbed. Several species are synanthropics 
(associated with humans) and are widespread in Africa. 
  
A very large daddy-long-legs spider is presently causing 
problems in buildings in parts of South Africa. Officials at the 
Tshwane Fresh Produce Market contacted the ARC-Plant 
Protection Research Institute in September 2009 regarding 
problems with spider webbing in some of the halls at the 
market. Clusters of webbing were found in corners on the 
walls and ceilings, collecting dust and dirt and creating an 
unhygienic appearance. This webbing is removed every 
year at high cost by a commercial company, but without 
long-term success. Collection and investigation of the spi-
ders resulted in the identification of the culprit, a daddy-long-
legs species, Crossopriza lyoni (family Pholcidae). This 
turned out to be the first record of this species from South 
Africa. Crossopriza lyoni is a cosmopolitan species occurring 
widely throughout the warmer parts of the world but, in Af-
rica, has only been reported from the north. It is also found 
in the neighbouring Arabian Peninsula.  
  
No further reports of these spiders were received in South 
Africa until this year, when the ARC-PPRI Spider Identifica-
tion Service received a call from Hoedspruit about a possi-
ble “violin spider” invasion of houses. In a single house, 
more than 200 specimens were sampled. The spiders were 
plentiful in houses in the area, and causing unnecessary 
anxiety due to their having being incorrectly identified. Sam-
ples were sent to ARC-PPRI for identification and the culprit 
turned out to be C. lyoni, not the violin spider. It is possible 
that the same species found at the Tshwane Fresh Produce 
Market may have been transported from the Lowveld with 
deliveries of fruit and vegetables. 
  
These spiders can be recognised by their body size of be-
tween 5-7 mm, both sexes having extremely long legs, and 
an abdomen with a distinct hump. 
  
  
Contact: Prof Ansie Dippenaar-Schoeman at Dip-
penaarA@arc.agric.za  

A NEWLY REPORTED SPIDER SPECIES INVADES HOUSES 

Dorsal view  
(above) and 
lateral view  
(right) 

Lateral view of  daddy-long-legs spider (Crossopriza lyoni) 
invading houses in Hoedspruit 

 

REQUEST: Anyone who sees any of these   
spiders should please contact us. 
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As mentioned in a previous edition, most of the Ascomycota form 
some kind of fruit body in which their asci and ascospores are 
produced (Plant Protection News 92:6). The ones forming an 
“apothecium” are macroscopic and usually have colourful fruit 
bodies which may be confused with some of the fleshy mushroom 
groups (Figs 1-3). They are found most commonly on rotting wood 
and soil in moist, forested areas of the country. Apothecia are 
mostly cup- or goblet-shaped sitting directly on the substrate or 
stalked, with their asci containing the ascospores arranged closely 
together to form a thick, compact and sometimes jelly-like layer 
(Fig. 4). Their asci are directed in such a way that the ascospores 
are forcibly ejected into the air from where they are spread by 
wind and rain. This active discharge of the spores by most groups 
is made possible by pressure building up inside the asci as the 
spores mature, and the spores are then shot outwards after a 
small lid at the tips of the ascus pops open. Unfortunately, these 
fruit bodies do not preserve well and lose their colour and shape 
quickly after drying; PREM specimens were often preserved in 
Kew solution rather than dried out. 

The apothecium-forming fungi can be divided into different groups 
based on their mode of ascus dehiscence, and their mutualistic 
association (or not) with algae to form lichens. However, not all 
apothecia are cup- or saucer-shaped. Evolutionary changes have 
resulted in some being turned inside out and stalked (Fig. 5, 
Helvella), or  with a hollow inside (e.g. Morchella), while in others, 
the final evolutionary step of becoming solid and closing alto-
gether resulted in the “truffle”, a very expensive delicacy. Fruit 
bodies of the truffles are hypogeous (found under the ground) and 
are tracked down using pigs and dogs. 
 
Taxonomic research on the apothecia-forming Ascomycota mostly 
focuses on genus level due to the fact that their morphology var-
ies greatly, and the terminology used is varied and complex. In the 
past, groupings were based on morphology but molecular evi-
dence proves they are polyphyletic. Little molecular data are, 
however, available and species are difficult to identify. They are 
mostly not economically or agriculturally important, and no exten-
sive biodiversity surveys have been done in South Africa in the 
past. The genus, Sclerotinia, however, may cause severe crop 
losses in e.g. sunflower and beans, and is reported from all over 
the world. 
 
Further reading: http://www.mycolog.com/CHAP4b.htm      
Kendrick, B. The Fifth Kingdom. 
 
Contact: Dr Elna J. van der Linde at VDLindeE@arc.agric.za  

ASCOMYCOTA IN THE SOUTH AFRICAN NATIONAL COLLEC-
TION OF FUNGI (PREM) II: APOTHECIUM FRUIT BODY 

Biosystematics (continued) 

Fig. 1 Ciboria (Alder goblet). Photo W.M. Kriel 

Fig. 2 
Scutellinia 
(Common 
eyelash). 
Photo 
W.M. Kriel 

Fig. 3 Bulgaria (Black Bulgar). Photo W.M. Kriel 

Fig. 4 Section through Sclerotinia apothecium showing 
layer of asci containing ascospores. Photo W.M. Kriel 

Fig. 5 Helvella (Elfin saddle). Photo W.M. Kriel 
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Biosystematics (continued) 

Members of the Arachnida Unit attend the 9th Kimberley           
Biodiversity Research Symposium 

The 9
th
 Kimberley Biodiversity Research Symposium was hosted 

by the Northern Cape Department of Environment and Nature 
Conservation, in collaboration with the South African National 
Parks (SANParks), the Mc Gregor Museum, De Beers mining 
company and the South African Environmental Observation Net-
work (SAEON). It was held at the Mc Gregor Museum in Kimber-
ley on 4

th
 September 2012. The aim of the symposium was to 

share and promote research being done on the biodiversity of the 
Northern Cape Province. Owing to budget and capacity restraints 
within the Department of Environment and Nature Conservation, 
research is often done by outside organisations, such as tertiary 
institutions and science councils. Research of this nature is 
strongly encouraged and supported by the Department.   
 
Prof Ansie Dippenaar-Schoeman was invited to deliver the key-
note address at the symposium, and she presented a talk titled 
“The South African National Survey of Arachnida (SANSA)”.  An 
overview of SANSA, along with the highlights of the project, was 
presented. An introduction to the arachnid fauna of the Northern 
Cape Province, with special emphasis on the trapdoor spiders, 
was presented by Robin Lyle.  The book "Spiders of the Kalahari" 
by Ansie Dippenaar-Schoeman and Almie van den Berg was pro-
moted through a poster presentation, and proved to be extremely 
popular with attendees.   
 
The symposium provided a platform for exchanging ideas, and 
new legislation regarding permit application was shared. This 
information is essential for everyone who would like to work in the 

Group photograph of the attendees of the 9
th
 Kimberley Biodiversity Research Symposium 

University of the Free State student visits the National Collection of Arachnida 

Jan-Andries Neethling, an MSc student from the University of the 
Free State, visited the National Collection of Arachnida (NCA) on 
the 25

th
 and 26

th
 of September to study the pseudoscorpion mate-

rial in the collection. 
 
Currently, the NCA has 1 116 pseudoscorpion specimens, repre-
senting eight families, 11 genera and nine species.  Only 5% of 
the specimens are currently identified to species level.  In 2010, 
480 specimens were sent out on  loan to the Canadian Centre for 
DNA Barcoding to be barcoded using the CO1 gene.  From there 
they were sent to Dr. Mark Judson at the Muséum National d’His-
toire naturelle in Paris, France for identification. 

Province. Overall, the symposium provided a great opportunity to 
inform local government and various researchers about the work 
being done in the Arachnida Unit, at ARC-PPRI, and also high-
lighted the limited work being done on invertebrates in the North-
ern Cape Province.  
 
The trip to Kimberley included a visit to the invertebrate collection 
at the Mc Gregor Museum. This collection is very small and is 
housed in a variety of bottles and containers. Owing to limited 
funding and manpower resources at the museum, not much work 
has been done on the material. As a result, the Arachnida Unit has 
offered to help re-identify, and possibly rebottle, specimens where 
necessary. Time was also spent collecting arachnids at the Ben-
fontein Nature Reserve, one of the Diamond Route properties of 
De Beers.  The reserve is 10 km outside Kimberley, and the Na-
tional Collection of Arachnida already has records of 23 families, 
48 genera and 67 species of spiders occurring there. The reserve 
is a transitional zone between dry Karoo, grassland, and Kalahari 
thornveld savanna plant biomes. 
 
The final part of the trip comprised a public evening lecture by 
Ansie Dippenaar-Schoeman hosted by the Wildlife and Environ-
mental Society of South Africa (WESSA) at the McGregor Mu-
seum. The talk was titled "The wonderful world of spiders" and it 
introduced many of the common spiders to members of the public.  
 
Contact: Robin Lyle at LyleR@arc.agric.za.  

 
During the two days that Jan-Andries was here he identified some 
of the specimens in the NCA and also did some on-site collecting.  
He is currently compiling keys for the identification of South Afri-
can pseudoscorpions with emphasis on a taxonomic revision of 
the group. The available literature for identifying South African 
pseudoscorpions is inadequate, and the keys that Jan-Andries is 
busy constructing will facilitate identification of many more pseu-
doscorpion specimens in the NCA. 
 
Contact: Petro Marais at maraisp@arc.agric.za 
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Biosystematics (continued) 

Attracting bright minds to Agricultural Science 

Regular requests to show young scholars and students around the Biosystematics Collections 
are received and although time consuming, the responsibility to enthuse and inform young peo-
ple about one’s profession is always a consideration. Inspiring even one person to consider 
Agricultural Science as a career is time well spent. The poor performance of children in Science 
and Maths is constantly reported and many are unaware of how these subjects can broaden 
their horizons. Dedicated teachers, especially those from rural schools, who go the extra mile to 
expose their learners to different careers, need to be encouraged. In the past few months, Bio-
systematics has hosted three groups of learners/ students who have been enthralled by our 
collections, and hopefully inspired to make a career in Biology, perhaps agricultural science or 
even taxonomy.  
 
Contact: Ros Urban at UrbanR@arc.agric.za 

University of the Free state students during their visit 
to the Biosystematics Programme 

Dr Antoinette Swart explaining nematodes to a few 
of the pupils from Dimani Agricultural High School, 
Shayandina, Limpopo  

Elmien Coetser from Moot High 
School admiring the Insect display in 
the Biosystematics entrance 

Field trip to Namaqualand 

Qiniso Mthethwa, an MSc student at the University of KwaZulu-Natal, is work-
ing on the phylogeny of the bee genus, Scrapter. This genus is endemic to 
South Africa, and is quite unlike any other genus in the World. It is diverse and 
many of the species are abundant, which suggests that they are important polli-
nators of the Cape flora. But many of the species are difficult to identify, and the 
relationships between the species have never been studied. Qiniso’s project is 
to study these relationships using both morphological and molecular charac-
ters. The centre of diversity for Scrapter is in Namaqualand and, for this reason, 
Qiniso and Dr Connal Eardley spent a week during September this year collect-
ing fresh material for molecular analyses. They collected about half the de-
scribed species, which made the trip highly successful. 
 
Contact: Dr Connal Eardley at EardleyE@arc.agric.za 

Qiniso Mthethwa 
in Namaqualand 
looking for bees 
for his MSc  
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Biosystematics (continued) 

Visit to African bee collection at museum in Belgium 

The Royal Central African Museum in Tervuren, Belgium, has one of the largest collections of 
African bees, and it is especially rich in type material. Furthermore, the Royal Institute for Natu-
ral Science in Brussels houses many of the anthidine bees that were studied, and published on, 
by J. Pasteels, a prominent bee taxonomist. Much of Pasteels’ work has become dated over 
the ensuing years, and revisions of the Afrotropical pollen-collecting bees that belong to the 
tribe Anthidiini are needed. Dr Eardley plans to undertake a cladistic analysis of these bees, 
based on morphology, that will clarify the generic classification within the tribe. During August 
2012 he visited both of the Belgian collections. His trip was supported by the Belgian Director-
ate-General for Development Cooperation, part of the Global Taxonomy Initiative. 
 
During his visit, Dr Eardley used a digital microscope to collect information on the morphologi-
cal structures of anthidine bees. This enabled him to study many more specimens than he 
would normally study during a two-week visit. However, in addition to this standard use of the 
microscope, for the first time he also employed it to collect distribution data. This novel use of 
equipment will make it possible for the entire Tervuren museum’s African bee collection to be 
databased early next year, giving us access to a huge new dataset. This project will become 
part of the bee database project that is supported by the JRS Biodiversity Foundation. 
 
Contact: Dr Connal Eardley at eardleye@arc.agric.za 

Amegilla sp., an important pollinator 

VISIT OF CHIGGER MITE  

SPECIALIST 

Research focusing on the diversity and ecology of parasites on 
the four-striped mouse and other small mammals is currently be-
ing conducted by Dr Sonja Matthee in the Department of Conser-
vation Ecology and Entomology at Stellenbosch University. As 
part of this research programme, mites are being collected from all 
animals in an attempt to broaden knowledge of the ecological 
drivers of mite and parasite diversity in natural and transformed 
habitats. This work is being done in collaboration with Prof. Eddie 
Ueckermann of the ARC-PPRI. Recently, Prof. Lee Goff, a world-
renowned chigger taxonomist from Chaminade University of 
Honolulu, Hawaii, joined the collaboration and visited Prof. Ueck-
ermann and Dr Matthee in Pretoria and Stellenbosch, during July 
2012. The aim of the research collaboration was to update the 
currently outdated species lists and taxonomic keys. More impor-
tantly, Dr Matthee hoped to gain empirical data on the seasonality, 
distribution and habitat preferences of chigger larvae on small 
mammals in southern Africa. With this information, she may be 
able to identify potential risk conditions, and thereby predict 
whether any real threat exists to humans. 
 
Interest in chiggers mainly escalated during and after World War 
II. This was due to the fact that certain species of the genus Lep-
totrombidium were responsible for the transmission of chigger-
borne scrub typhus (a Rickettsia) to the soldiers in Japan. Mite-
borne typhus seems to be common in equatorial jungles and sub-
tropical regions in Asia, while humans are 
frequently attacked in the more temperate 
regions of Europe and the Americas. In 
general it appears that semi-domestic ro-
dents are the reservoir hosts for mite-borne 
typhus. 
 
The chiggers studied during this visit com-
prise about 10 morpho-species. Dr Matthee 
will visit Prof. Ueckermann again in Novem-
ber 2012 to attend to technical issues such 
as measurements of taxonomic structures, 
before the material is shipped to Prof. Goff 
to complete a joint publication on the South 
African material. 
 
Contact: Prof Eddie Ueckermann at 
ueckermanne@arc.agric.za 

Prof. Lee Goff, his wife Diane, Prof Eddie Ueck-
ermann and Dr Sonja Mathee  

CITRUS EXPERT VISITS MITE UNIT  

Prof. Carl Childers, previously of the University of Florida at Lake 
Alfred in the U.S.A., visited Prof. Eddie Ueckermann for two 
weeks from 13-24 August 2012. Their collaboration started in 
2001 when Prof. Ueckermann visited the Citrus Research Centre 
at Lake Alfred for the first time, to help with the identification of 
predatory mites of the family Stigmaeidae and superfamily Ty-
deoidea, which had been collected in the course of two decades 
in Florida citrus orchards. This was followed up with a second visit 
in 2005, during which the joint publication of a book on the citrus 
mites of Florida was discussed. The aim of Prof. Childers' recent 
visit was the final discussion of the preparation for this book. In 
addition, some very interesting new taxa of mites were examined, 
which will result in at least two publications on these new species, 
as well as papers on mite predators collected during Prof. Chil-
ders' visits to China, Australia, Morocco, parts of Europe and 
South America. Prof Childers is now retired, and keeps himself 
busy with small mite contracts such as the descriptions of new 
predatory mite species on tea plants from Charleston, South 
Carolina. 
 
Contact: Prof Eddie Ueckermann at uecker-
manne@arc.agric.za  

Dr Charnie Craemer, Prof Eddie 
Ueckermann and Prof Carl Childers  
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Biosystematics (continued) 

ARC-PPRI acarologist attends the 7th Symposium of the  
European Association of Acarologists 

Dr Charnie Craemer of ARC-PPRI  
attended the 7

th
 symposium of the 

European Association of Acarolo-
gists (EURAAC) held in Vienna, 
Austria during July 2012. This sym-
posium is held every four years. The 
meeting is usually well attended by 
acarologists from Europe, but 
acarologists from outside Europe 
were also present. This symposium 
is, arguably, one of the four most 
important international scientific 
gatherings of acaralogists. Further 
information about the society and its 
symposia can be found at http://
euraac.boku.ac.at/society_info.php. 
 
The general theme of the sympo-
sium was “Acari in a changing 
world”, and included sessions on 
Biological Control; Genetics and 
Molecular Biology; Morphology, 
Histology and Anatomy; Forensic 
Acarology; Population and Commu-
nity Ecology; Chemical Control and Resistance; Medical and Vet-
erinary Acarology; Behavioural Ecology and Life History; Physiol-
ogy; Mites in the Genomic Era: Whole Genome Sequences and 
Beyond; Biodiversity, Conservation and Biogeography; Systemat-
ics and Taxonomy; Evolutionary Biology and Phylogeny and 
Chemical Ecology.  
 
The symposium was attended by about 180 delegates, who pre-
sented more than 170 papers. It was particularly well attended by 
eriophyoidologists for whom at least part of their research includes 
systematics of the Eriophyoidea. They were from several coun-
tries, including Australia, Belgium, Brazil, Italy, New Zealand, 
Poland, Russia, Serbia and Turkey. Someone at the symposium 
remarked that there is a visible growth in research on the eriophy-
oid mites. New and helpful information was gained from many of 
these researchers and their presentations, especially regarding 
research on cryptic species complexes in the Eriophyoidea, new 
techniques to study morphology, and molecular studies on Erio-
phyoidea. 
 
Dr Craemer contributed an oral presentation titled "A phylogeny of 
eriophyoid mites (Prostigmata: Eriophyoidea) found with cladistic 
analyses: is it a workable hypothesis?". She also presented a 
poster on "Colomerus spp. (Prostigmata: Eriophyidae) on grape-
vine: yet another confusing eriophyoid sibling species complex?, 
and she was second author of another poster on the topic " Mites 
intercepted on grapevine material imported to South Africa". 
These contributions displayed some of the research undertaken 
by the Biosystematics Programme, were positively received, and 
led to interesting and insightful discussions. 
 
Dr Craemer is the principal researcher, and manages a project 
which aims to survey Colomerus mite pests on grapevines in 
South Africa and internationally, and to solve the long-standing 
taxonomic problems in this genus. This is necessary to alleviate 
negative effects on trade in grapes and grapevine cuttings be-
tween countries, including South Africa, caused by the phytosani-
tary status of one of these pest species. The project is being done 
in collaboration with the South African Department of Agriculture, 
Forestry and Fisheries (DAFF), which is funding the research. The 
successful outcome of the project will be influenced by the ability 
to obtain specimens of these mite entities on grapevine material 

from other key countries worldwide. One of the aims of attending 
the EURAAC symposium was to negotiate obtaining grapevine 
Colomerus specimens from other countries for study. Some eight 
researchers undertook to submit specimens from various coun-
tries. 
 
In addition, Davina Saccaggi of DAFF Plant Health Diagnostic 
Centre, who is undertaking the molecular part of the grapevine 
Colomerus study in collaboration with the ARC, also attended the 
congress, and valuable discussions were held with her regarding 
the project. 
 
Contact: Dr Charnie Creamer at creamerc@arc.agric.za 

Dr Charnie Craemer (left) with one of the eriophyoid mite taxono-
mists at the symposium: Dr. Radmila Petanović from Serbia (right) 
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Biosystematics (continued) 

Discovery of a new mite that parasitises sea birds 

Mite parasites of the family Hypoderatidae were recently 
brought to the attention of Ms Heloise Heyne (ARC-OVI) 
and Prof. Ueckermann (ARC-PPRI). These parasites were 
found in the pectoral subcutaneous tissue (Fig. 1) of the 
White-breasted Cormorant, African Darter and Cape 
Gannet (Fig. 2) collected on the Cape Peninsula at 
Silverstream Beach, Woodrige Island and Fish Hoek.  At 
first, the species were thought to represent a new family 
but, after a literature search, they were discovered to be 
members of the family Hypoderatidae, which was first 
recorded from South Africa in the nest of the Cape Vulture, 
Gyps coprotheres, in 1984. In species of the superfamilies 
Trombiculoidea and Trombidoidea, the larval stage is 
parasitic on both vertebrates and invertebrates, but in the 
familiy Hypoderatidae the deutonymph is the parasitic 
stage. SEM studies of these deutonymphs revealed the 
absence of a mouth opening, a small anal pore and long 
body and leg setae with spines on the legs (Figs 3-5). 
Owing to the absence of mouth parts, the only way to 
infiltrate the host tissue may be by means of enzyme 
secretions. The adults of these mites apparently occur only 
in the nest material of the host. A preliminary systematic 
study has revealed at least four separate species, which 
possibly belong to the genus Phalacrodectes. 
 
Contact: Prof Eddie Ueckermann at  
UeckermannE@arc.agric.za 

Fig. 5. SEM of dorsal view of mite parasite, deutonymph 

Fig. 2. African Darter, Cape Gannet and White-breasted Cormorant, 
some of the hosts of the deutonymphs 

Fig. 1. Mites on pectoral tissue of one of the sea birds 

Fig. 3. SEM of head of mite parasite, deutonymph, 
lacking mouth parts 

Fig. 4. Parasitic deutonymphs (Family Hypoderatidae) 
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Biosystematics (continued) 

Renowned mycologist visits the 
National Collection of Fungi 

Prof Pedro Crous, Director of the CBS Fungal Biodiversity Centre 
(an Institute of the Royal Dutch Academy of Arts and Sciences, 
Utrecht, Netherlands), visited the National Collections of Fungi 
during July 2012, accompanied by his family. Prof Crous is a lead-
ing authority on fungal taxonomy, and is a Professor at the Univer-
sities of Stellenbosch, Free State and Pretoria (South Africa), 
Utrecht and Wageningen (Netherlands).  
 
The CBS Fungal Biodiversity Centre houses the largest collection 
of living fungi in the world, with some 60,000 living cultures, and is 
of similar age to the PREM collection of the National Collections of 
Fungi. The visit was aimed at establishing ties between the two 
collections, focusing on future culture exchange and collaboration.  
 
Prof Crous is an ex-South African, and the author of 20 books and 
380 full-length articles in ISI rated journals. He is world-renowned 
for his work on the genus Mycosphaerella, which consists of al-
most 2000 species, making it the largest genus of plant pathogen 
fungi. Of these, 130 species are represented in PREM, including 
56 type specimens deposited by Prof Crous during his career as a 
plant pathologist. Species in the genus cause disease on a variety 
of hosts including tree species in the Myrtaceae family, vegetables 
such as brassica crops, and cereals.  
 
Contact: Dr Riana Jacobs-Venter at jacobsr@arc.agric.za 

Training course in aphid 

identification methods 

Aphids are important insect pests in agriculture, and many spe-
cies transmit disease-causing viruses to crops. This results in 
extensive economic loss. Potato plants are severely affected by 
two aphid-transmitted viruses, known as Potato leafroll virus and 
Potato virus Y. These viruses are carried into potato fields by 
winged aphids, which infect the plants when they feed on them. 
 
It is essential to monitor the aphids flying around potato fields 
because pest management decisions are based on seasonal 
changes in the population levels of these insects. To gather the 
required information, aphids have to be sampled by means of 
traps, and the species that are collected have to be identified to 
determine the risk of virus transmission. 
 
Unfortunately, aphid species are difficult to recognise, and consid-
erable training and experience is required to identify them. So, in 
July, a two-day course in aphid identification methods was pre-
sented to nine technicians who monitor aphids in various potato-
growing areas in South Africa. The course was presented by Ian 
Millar, of the Biosystematics Division at ARC-PPRI, in conjunction 
with the Department of Zoology and Entomology at the University 
of Pretoria (UP). The training session was arranged by Prof. 
Kerstin Krüger, and funded by Potatoes South Africa, an organisa-
tion that supports research on potatoes. Ian Millar was assisted by 
Michelle Fourie, Janine Snyman and Nikki Visagie, who are post-
graduate and/or technical staff members at UP. During the 
course, participants learnt about the morphological features that 
are used for aphid identification. They gained experience in the 
use of keys for recognising the species that feed on potato plants, 
and which are frequently found in trap samples during monitoring 
surveys. 
 
The course formed part of the National Aphid Monitoring Pro-
gramme, which is a joint initiative of the University of Pretoria, 
Potatoes South Africa, the Western Cape branch of the Depart-
ment of Agriculture, Forestry and Fisheries, ARC-PPRI and re-
gional branches of Potato Laboratory Services. It will be offered 
again next year. 
 
Contact Mr I.M. Millar at millari@arc.agric.za 

Participants in the aphid identification course 

Prof Pedro Crous 
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Weed Research 

The tale of two Port Jackson infestations 

The long-term monitoring of the gall rust fungus biocontrol agent, 
Uromycladium tepperianum, on Port Jackson (Acacia saligna) has 
provided a clear insight on how management practices by land-
holders can influence the impact of biocontrol. This is the tale of 
two very different land use patterns on two farms, which represent 
widespread situations across the Western Cape Province,  and 
neatly illustrates how to, and how not to, manage weed popula-
tions. 

 
Site 1 
The first monitoring site is on a farm situated close to the Cape 
Town Metropolis, in a corner created by the intersection of two 
major roads. The land is not used for any farming activity and, 
therefore, is left unmanaged apart from a broad firebreak mowed 
around a large stand of invasive A. saligna.  
 
When first monitored in 2004, the density of A. saligna  trees 
(based on both living, as well as dead plants resulting from a fire 
approximately three years previously) was  67 700 trees/ha. 
When monitored again in 2006, the density of A. saligna trees had 
declined to 40 800 trees/ha. Two fires then swept through the 
stand during 2007 and 2010, stimulating mass germination of the 
soil-stored seed bank. Currently the tree density is 305 000 trees/
ha, the highest density ever recorded at any of our monitoring 
sites.  
 
As a consequence of the lack of any weed management and the 
frequent fires at this observation site, the rust fungus biocontrol 
agent, U. tepperianum, never gets a chance to have any impact 
on the stand density, though it always establishes rapidly follow-
ing each fire. 

Site 2 
The second monitoring site for A. saligna is on a small farm near 
Hermanus, which is not used for any farming activity but, instead, 
the conservation-minded owners are managing the land for its 
natural, rich biodiversity.  
 
From our records, this farm burnt during 1987 or 1988.  In 1991, 
when first monitored by PPRI, the density of A. saligna was 84 
200 trees/ha. No fires occurred until 2008, during which time the 

Site 1, 2012.  Dense regeneration of a stand of Acacia saligna 
following fires during 2007 and 2010, forming a monoculture ex-
cluding all indigenous plants. The gall rust fungus, Uromycladium 
tepperianum, is already well established (arrow and inset) 

density of trees had decreased to just 2 000 trees/ha, thanks to 
the impact of the rust fungus. Likewise, the soil-stored seed bank 
was estimated to be approximately 2 000 seeds/m

2
 in 1991, in-

creasing to approximately 15 000 seeds/m
2
 in 1999, but then de-

clining to approximately 5 000 seeds/m
2
 at the time of the fire in 

2008. 

Site 2, 2007.  Acacia saligna at our site near Hermanus during 
2007. Note the differently aged trees, and the dense layer of per-
ennial grass that had developed 

Following the fire in 2008, during which several buildings were 
damaged, the owners committed to clearing A. saligna from the 
farm, leaving only the long-term monitoring site intact. The first 
clearing of the young saplings occurred a year after the fire; the 
smaller plants were sprayed with herbicide, and those with a stem 
diameter greater than 2 cm were slashed just above ground height 
and the stumps treated with herbicide. The first follow-up treat-
ment followed a full year later and then, subsequently, twice a 
year. Thus, in total 5 clearing operations have been carried out, 
with each treatment requiring less time to complete. The cost was 
reduced by approximately 32% each time, with the last treatment 
costing only 20% of the first.  

Site 2, 2008. Acacia saligna approximately three months after the 
fire 
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Weed Research (continued) 

The tale of two Port Jackson infestations (continued) 

A number of interesting observations could be made during the 4 
years following the fire at site 2. The first is that, although the fire 
was hot, it only scorched the grass in patches where A. saligna 
trees were widely spaced following years of impact by U. tepperi-
anum. As a consequence, seed germination was patchy, as were 
the resulting saplings, and the resulting density of trees (65 200 
trees/ha in 2009) was less than the original density recorded in 
1991.  
 
The second observation is how well natural vegetation has regen-
erated, though with some loss of biodiversity. This perennial natu-
ral vegetation has probably been inhibiting the germination of the 
remaining seed bank of A. saligna, which is more than large 
enough to reclaim the area as a dense monoculture of the in-
vader.  

Site 2, 2012. Acacia saligna as it is currently, with the well demar-
cated monitoring site and the weed being removed successfully 
from the remaining area 

Site 2, 2009. Note the patchy regeneration of the weed and the 
regeneration of indigenous plants, particularly grasses and pio-
neer Asteraceae 

Although the A. saligna at monitoring site 2 appears very dense 
compared to the rest of the farm, the density has already been 
halved, from 84 200 to 37 900 trees/ha at the time of the 2012 
monitoring. The infection level of U. tepperianum at site 2 is also 
increasing rapidly, with 88% of all monitored trees being infected 
and having on average 10 galls per tree. It is, therefore, expected 
that the density of trees in site 2 will continue to decline dramati-
cally over time.  
 
To prevent these trees producing high seed quantities that would 
then potentially be distributed into the surrounding cleared areas, 
the seed-feeding weevil Melanterius compactus was released 
during 2011. This site will hopefully act as a weevil nursery site, 
supplying weevils for distribution to the surrounding areas where 
the land owners are not clearing. 
 

Conclusion 
The strong contrast between the A. saligna infestations at these 
two monitoring sites is obvious. In particular, at site 1 the density 
of A. saligna plants is still increasing dramatically due to the fre-
quent fires that prevent the gall rust fungus from fully developing 
and having any impact, whilst at site 2, the years of high impact 
by the rust fungus has reduced the density of A. saligna to an 
extent that will now allow a successful mechanical/chemical con-
trol operation to remove the remaining trees..  
 
Contact: Dr Alan Wood at WoodA@arc.agric.za 

Judy Post (nee Moore) began her career with ARC-PPRI in 1991 
as a research technician based at Rosebank (Western Cape), 
where she worked with Dr. Geoff Tribe on biological control of 
plantation (forestry) pests. Specific projects she assisted with 
include biological control of the tortoise beetle, Trachymela tincti-
collis and the snout beetle, Gonipterus scutellatus, both on Euca-
lyptus species, as well as biocontrol of the Pissodes nemorensis 
snout beetle and the Sirex noctilio woodwasp, on pines. In 1995 
she completed her honours degree, which included a project on 
Megalyra fasciipennis, a pupal parasitoid of two Eucalyptus borer 
beetles, Phoracantha semipunctata and Phoracantha recurva.  
 
In 2000, the Forest Entomology station at Rosebank was closed 
and Judy was transferred to Vredenburg Farm, Stellenbosch, 
where she joined the Weeds Research Programme and became 
involved in biological control of weeds using insects. Judy com-
pleted her masters degree (on the biological control of eucalyptus 
borers) at the end of 2003, and was promoted to a research posi-
tion. During her 12 years at Vredenburg she has played an inte-
gral role in the biological control programme against Australian 
Acacia species in South Africa, having undertaken three survey 
and collecting trips to Australia for the project. She has been in-
volved with research on several 
of the seed-feeding Melanterius 
weevils, and more recently on 
the flower-galling midges, of 
various invasive Acacia spe-
cies.  
 
Judy is now leaving ARC-PPRI 
after 21 years to take up a ca-
reer in animal behaviour. Her 
involvement with the project as 
well as her positive attitude and 
calm nature will be greatly 
missed; however we wish her 
all the best with her new career 
move. 
 
Contact: Fiona Impson at 
ImpsonF@arc.agric.za 

Weeds Research Programme 
says farewell to researcher 
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Weed Research (continued) 

International Collaboration is a Boon to Biocontrol Research  

on Balloon Vine in South Africa 

The bilateral agreement between the Agricultural Research Coun-
cil (ARC) and Universidad Nacional del Nordeste (Argentina) 
presents excellent opportunities that could benefit biocontrol re-
search of balloon vine, Cardiospermum grandiflorum Sw. 
(Sapindaceae), and several other South American weed species 
that have become invasive in South Africa. The National Re-
search Foundation (NRF) has provided funding to enable ARC-
PPRI (Weed Biocontrol Unit) and Instituto de Botanica del Norde-
ste (IBONE) Facultad de Ciencias Agrarias of the Universidad 
Nacional del Nordeste to undertake collaborative research aimed 
at enhancing research on biocontrol of balloon vine in South Af-
rica.  
 
Balloon vine is a highly invasive weed in South Africa, particularly 
along forest margins and watercourses, where it poses a major 
threat to biodiversity and forest plantations.  Through the Depart-
ment of Environmental Affairs’ Working for Water (WfW) pro-
gramme, ARC-PPRI initiated a biocontrol research programme for 
balloon vine in 2003. Field surveys conducted between 2005 and 
2009 in Argentina revealed several natural enemies, including a 
seed-feeding weevil Cissoanthonomus tuberculipennis Hustache 
(Coleoptera: Curculionidae).  
 
This seed-weevil has since been introduced to South Africa for 
further host-specificity tests. Results of host range studies, includ-
ing open-field tests conducted under natural conditions in the 
native range, have shown that C. tuberculipennis is adequately 
host-specific to be released against balloon vine in South Africa.  
However, as weed biocontrol now comes under much closer scru-
tiny from legislators, there is a need to demonstrate, prior to re-
lease, that the candidate agent has a chance of establishing and 
controlling its target weeds. The South African researchers, 
headed by Dr David Simelane, will commence field-based studies 
in Argentina aimed at predicting the establishment of the weevil 
C.  tuberculipennis in areas infested by C. grandiflorum in South 
Africa. The ARC-PPRI researchers will also ascertain if C. tuber-
culipennis will inflict significant damage on balloon vine seeds to 
reduce its spread and populations in South Africa. Furthermore, 
predation and parasitism of C. tuberculipennis in its native range 
will be ascertained, and this will aid in predicting the vulnerability 
of this weevil to similar predators and parasitoids in South Africa. 
Because balloon vine is reported to be of medicinal value, the 
distribution range of C. grandiflorum to be determined during this 

Balloon vine smothering natural vegetation at Fountains Resort near Pretoria 

study will also contribute towards efforts to conserve this plant in 
Argentina. 
 
The uncertainty surrounding the native ranges of closely related 
Cardiospermum species (i.e., Cardiospemum halicacabum and C. 
corindum) has complicated and prolonged the biological control 
programme by causing the rejection of candidate agents, and 
thereby limiting the pool of potential agents for use against this 
weed. Whilst the native range of C. grandiflorum is certainly 
neotropical America, those of C. halicacabum and C. corindum 
remain contentious. Although research has shown that the weevil 
C. tuberculipennis will not feed or develop on either C. corindum or 
C. halicacabum, other potential biocontrol agents that attack C. 
grandiflorum as well as these two congeners cannot be consid-
ered for release in South Africa unless the native ranges of these 
plant species are ascertained.  
 
As per the collaborative research grant, the Argentinian research-
ers from IBONE, headed by Dr Silvia M. Ferrucci, will undertake 
phylogenetic studies aimed at determining the native range of both 
C. corindum and C. halicacabum. The results of these studies will 
be crucial during the decision making aimed at selecting additional 
candidate agents for evaluation and release against balloon vine 
in South Africa.  
 
As part of these studies, Dr Juan Urdampilleta, a member of Dr 
Ferrucci’s research team, recently visited ARC-PPRI. During his 
three-week visit, he collected leaf samples and herbarium speci-
mens of several Cardiospermum species, and studied their habi-
tats in South Africa. The information and samples will be used for 
further phylogenetic and phylogeographic studies to be under-
taken in Argentina. A similar phylogenetic study is in progress at 
the Centre of Invasion Biology (CIB), Stellenbosch University, 
albeit with a different research methodology. 
 
It is envisaged that the exchange of knowledge between the two 
research institutions will persist even after the duration of the cur-
rent research grant, and this could pave the way for research on 
other South American weed species that are invasive in South 
Africa. 
 
Contact: Dr David Simelane at SimelaneD@arc.agric.za 

Dr Juan Urdampilleta (right) of IBONE, Argentina, 
and Dr David Simelane (left) of ARC-PPRI 
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