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NRF Thuthuka Programme supports the  
development of young researchers  

 
The Thuthuka Programme, initiated in 2001, 
forms part of the National Research Foundation's 
(NRF) human capital development strategy and 
is located within the Institutional Capacity Pro-
gramme (ICP) sub-directorate. The strategic 
objectives of the Thuthuka Programme include 
the promotion of the attainment of a Doctoral 
qualification by early-career academics, as well 
as research development of early-career aca-
demics employed at South African universities, 
science councils and other research institutions. 
In addition, it aims to foster a culture of research 
excellence and aids in the development and 
expansion of the national knowledge-based 
economy by boosting research outputs and hu-
man capital development. 
 
Currently three Thuthuka-funded projects are 
underway in the Biosystematics Programme at 
the ARC-Plant Protection Research Institute. 
Two of these are in the second year of funding, 
while the third will commence this year.  
 
The project led by Dr Mariette Truter focuses on: 
the characterisation of phytopathogens of root 
and tuber crops, and includes identification of the 
causal pathogens present; in-depth taxonomic 
study of the most prevalent fungi; pathogenicity 
of pathogens consistently associated with the 
various symptoms; and testing the efficacy of 
fungicides currently used in 
South Africa against repre-
sentative fungal isolates. 
 
The project led by Ms Robin 
Lyle forms the basis of her 
doctoral study, and is a 
taxonomic revision of the 
Afrotropical genera of the 
front-eyed trapdoor spider 
subfamily Idiopinae of the 
family Idiopidae (Arachnida: 
Araneae: Mygalomorphae). 
Revisions will include de-
scriptions of species (new & 
known), with illustrations, 
and diagnostic keys for each 
genus; molecular techniques 
will be used to resolve sexu-
al dimorphism issues; and 
distribution maps will be 
produced for each species.  

Robin Lyle, Riana Jacobs and Mariette Truter 

Each species will be assessed for inclusion in the 
IUCN Red List. A cladistic analysis will be under-
taken to determine phylogenetic relationships 
within the subfamily.  
The third project commencing this year is led by 
Dr Riana Jacobs and focuses on the fungal ge-
nus Fusarium, which is associated with dominant 
grass species and soils in the grassland biome of 
South Africa. The aim of this project is to provide 
knowledge regarding the thresholds of Fusarium 
species, including those involved in animal and 
human diseases, in natural grassland ecosys-
tems. This study will provide baseline knowledge 
regarding the natural occurrence of these patho-
gens and their possible impact on plants utilized 
by South African peri-urban families. The study 
will include the following phases: survey of soils 
and dominant grass species in nature reserves in 
the grassland biome of South Africa; and a multi-
phasic identification of the obtained Fusarium 
species. The identified isolates will be incorpo-
rated into the National Collections of Fungi, to 
ensure that the newly-gained knowledge will be 
reflected as part of our current knowledge of 
South African fungal biodiversity. 

Contact: Dr A. Jacobs-Venter at  
jacobsr@arc.agric.za; Dr M. Truter at 
truterm@arc.agric.za or Ms Robin Lyle at 
lyler@arc.agric.za 

mailto:jacobsr@arc.agric.za
mailto:truterm@arc.agric.za
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Biosystematics  

AUTHORS: Ansie Dippenaar-Schoeman and Robin Lyle  

FORMAT:  full colour  A1 poster 

PRIZE: R 35.00 (excluding postage)  

LANGUAGE: English  

REFERENCE: Plant Protection Research Institute Poster no. 5 

(2014).  

 

This new poster is the first to provide information on 13 spider 

families, and 22 species commonly found in and around hous-

es in South Africa. Of these, three species are of medical im-

portance. The purpose of this poster is primarily to provide 

baseline information on spiders that people commonly find on 

a daily basis. The poster is richly illustrated with 23 colour pho-

tographs taken by Peter Webb. The focus in this poster is to 

help people to identify the spiders in their houses and to recog-

nise those of medical importance.  

 

This poster is a product of the South African National Survey 

of Arachnida (SANSA). The main aims of SANSA are to pro-

duce inventories of the arachnofauna of South Africa, and to 

assemble much-needed information on their distribution and 

abundance. The poster is funded by Agricultural Research 

Council. Contact MathebulaC@arc.agric.za 

ISBN: 13-978-1-86849-429-3  

AUTHORS: Ansie Dippenaar-Schoeman and Charles Haddad  

FORMAT: flexi bind: 170 X 242 mm; full colour  

PAGES: 120  

PRIZE: R160.00 (excluding postage)  

LANGUAGE: English  

REFERENCE: Plant Protection Research Institute Handbook 

no. 19.  

 
This new book is the first to provide information on the 58 fami-
lies, 275 genera and 792 species of spiders found in the 
Grassland Biome of South Africa. Of these, 58 species are 
endemic to the biome. The purpose of this book is primarily to 
provide baseline information on diversity in an area that has 
previously been poorly sampled. Descriptive characters for the 
families, genera and species are provided, with information on 
their guilds and behaviour. The book is richly illustrated with 
>600 colour photographs. The focus in this book is on the fami-
lies and genera that are likely to be encountered, as many 
spider species are small and often not easily seen. The five 
chapters deal with the free-living plant dwellers, plant web 
dwellers, free-living ground dwellers, ground burrow dwellers 
and ground web dwellers.  
 
The book is a joint effort of the Agricultural Research Council 
and University of the Free State. The book was funded by E. 
Oppenheimer & Son.  Contact MathebulaC@arc.agric.za 

  NEW BOOK AND POSTER 
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Biosystematics (continued) 

UNWELCOME VISITORS NAMED  

Fig. 1. The monkey thorn caterpillars that invade homes, with 
their distinctive light dorsal bands running the length of the body. 

Fig. 2. The adult of the monkey thorn caterpillar.  

Fig. 3. Gregarious caterpillars hiding in crevices and under thick 
rough bark during the day. 

Several Pretoria residents were inundated and mystified by a del-
uge of caterpillars that appeared in their homes during spring, en-
tering under closed doors at night. Photographs of these unwel-
come visitors were forwarded to the Institute by various members 
of the public and Diedrich recognised them as the larval stage of a 
noctuid moth, Pandesma robusta (Walker). These caterpillars 
sometimes occur in such high numbers that they become a pest. 
Besides being a nuisance, they often pupate in thick-piled carpets, 
which they damage and/or ruin, particularly when the pupae are 
inadvertently stepped on. In addition, upon emergence from the 
cocoons, the moths excrete a whitish substance called meconium, 
leaving marks on walls and floors. 
 
The brownish caterpillars, some darker than others, have a light 
dorsal band running the length of the body and can reach lengths 
of 35 mm when fully grown (Fig. 1). The adult stage is a moth with 
a wingspan of about 30-40 mm, and greyish-brown forewings with 
wavy markings (Fig. 2). The hind wings are white with a border of 
similar wavy markings. This species is one of six in the genus Pan-
desma, and was described from South Africa in 1858. It occurs 
throughout southern Africa and has also been recorded from Ken-
ya, several countries in northern Africa, southern Europe, the Mid-
dle East and Asia. Larval host plants include Acacia tortilis, Popu-
lus euphratica, Albizia lebbeck, Calligonum comosum, Acacia mod-
esta and Oryza sativa.  
 
The caterpillars invading and pestering Pretoria residents were 
found to be feeding on the monkey thorn tree (Acacia galpinii) in 
suburban gardens. With the onset of spring, while the monkey 
thorn trees are flowering but before leaves are visible, caterpillars 
start appearing on the trees. They feed at night and hide during the 
day, presumably to escape predators. They migrate to the canopy 
of the tree as soon as darkness sets in, and approximately one 
hour after sunset all caterpillars will be high up in the tree feeding 
on flowers and later buds and leaves. At daybreak, the caterpillars 
move en masse down towards the main trunk. This migration up 
and down the tree continues daily until the caterpillars are mature. 
When the larvae are small, they are gregarious and hide in crevic-
es in the thick rough bark (Fig. 3) and are not easily seen, but as 
they mature and increase in size, sheltering space on the tree be-
comes limited and the caterpillars become more conspicuous. As 
sheltering space on the tree becomes increasingly difficult to find, 
the larvae are forced to look for alternative hiding places and move 
down to the soil surface in search of a suitable site to hide, which 
can be up to a metre away from the tree in the undergrowth. The 
larvae always relocate to the tree at sunset. 
 
Mature larvae pupate inside strong silken cocoons strengthened 
with plant material or soil particles, well away from the tree. Pupa-
tion sites up to 27 metres from the nearest tree were found, with 
none around the main trunk, even when suitable pupation sites 
were available. It is at this time, when the caterpillars are on their 
long journey in search of suitable pupation sites, that they inadvert-
ently enter homes. The reason for this long journey from the tree to 
pupate is unknown, but it may be to avoid natural enemies in the 
vicinity of the tree, including swarms of ants, vespid wasps, reduvi-
id assassin bugs, tachinid flies and birds. Specialist predators of 
moth pupae like rodents may also be attracted to the bases of trees 
where pupae would be vulnerable. 
 
Several aspects of the life history of this insect remain unclear, 
including the number of generations that occur per year and how it 
overwinters.  
 
To avoid the invasion of homes by these caterpillars, residents are 
advised to close up possible entry points to their houses as soon 
as the first caterpillars appear. As the caterpillars seem unable to 
climb walls, sealing all openings at ground level, such as gaps 
under doors, with newspaper or cloth should be sufficient.  

 
 
Contact: Diedrich Visser at DVisser@arc.agric.za and Vivienne 
Uys at UysV@arc.agric.za 
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Biosystematics (continued) 

Ansie  Dippenaar-Schoeman retired at the end of October 2013, after 46 years of service at the 
ARC-Plant Protection Research Institute.  She started in 1967 as technical assistant and 
worked her way up through all the post levels to retire as a specialist scientist. However, Ansie 
will still be around as she  was reappointed at ARC-PPRI on a 2-year contract as a “retired men-
tor of the ARC”. She will continue to be involved in the South African National Survey of Arach-
nida, the running of the online Virtual Museum and  the African Arachnida Database. She hopes 
to do taxonomic revisions of more genera of the spider family Thomisidae.  She was also reap-
pointed as Extraordinary Professor at the University of  Pretoria for the next three years. During 
her period at PPRI she: 
 

 published more than 250 publications, which include 9 handbooks and 125 scientific 

publications; 

 co-supervised 22 students from seven universities; 

 presented 150 papers and posters at international and local congresses; 

 was the curator of the National Collection of Arachnida (non-Acari) and developed an 

extensive database with four modules, of which two are  available online; 

 was one of the founder members of the South African Spider Club, the African Arachno-

logical Society and the South African National Survey of Arachnida; 

 was the first woman to win the Agricultural Researcher of the year award in 1991, and 

was the first to win a Director's Award from the ARC-PPRI in 1999; 

 was also co-winner of the Africultural Science and Technology  Women of the Year 

Award in 1998, and the Lawrence Award of the African Arachnological Society for her 
lifetime contribution to spiders in 2010; 

 was twice the receiver of the award for her contribution to arachnology by the African Arachnological Society; 

 is very serious about promoting science, and she presented more than 100 radio talks on spiders; 

 is also the editor of  28 Plant Protection Newsletters and 19 SANSA newsletters, and will continue in this role after her retirement.  

 
 
Contact: Robin Lyle at LyleR@arc.agric.za 

4th Diamond Route Research Conference  

The 4th Diamond Route Research Conference was held at the De Beers 

Johannesburg Campus from 29 to 30 October 2013. The Diamond Route 

Research Conferences are held annually to share the outcomes of re-

search projects that have taken place across the Diamond Route proper-

ties and other sites within the De Beers Family of Companies and E Op-

penheimer & Son.  

The Conference was attended by four members of the ARC-Plant Protec-

tion Research Institute, who presented three papers and a poster. For 

more information on the presentations see p. 17. 

SPIDER “DIVA” RETIRES 

Michael Stiller, Mike Allsopp, Robin Lyle and Ansie Dippenaar-Schoeman 
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Aspects of the water carrier wasp Chalybion spinolae and its spider prey
(Hymenoptera, Sphecidae)  

Biosystematics (continued) 

In a joint project between an entomologist, an arachnologist and a 
citizen scientist, some aspects of the ethology of the water carrier 
wasp Chalybion spinolae (Lepeletier) were studied and presented 
in a recent publication. The study involved observations of nesting 
behaviour and construction, mating, oviposition, and behavioural 
interaction with its prey.  
 
Dr Ernst Nel, a citizen scientist in the Western Cape, discovered 
large numbers of paralysed button spiders Latrodectus geometri-
cus and L. indistinctus (family Theridiidae) in an old, abandoned 
cow-shed. He found that three species of wasps were present in 
the area, namely Sceliphron spirifex  (a mud-dauber wasp), Chal-
ybion tibiale and C. spinolae (a water-carrier wasp). However, C. 
spinolae was the only wasp provisioning its nest cells with the 
spiders that he had discovered. 
 
Over four years, the interaction between the wasp C. spinola and 
its prey was studied. The behaviour of the male and female 
wasps was carefully observed, and it was found that males will 
attempt to mate with females the moment they emerge from their 
nest cells as adults. Once the females have mated, they begin to 

 

Fig. 1. Chalybion spinolae  copulating. 

 

Fig. 3. Chalybion spinolae larvae feeding on Latrodectus prey 

construct nest cells. This process involved making mud pellets, 
and the physical construction of a mud nest cell in which the young 
wasp would develop. 
 
A great deal of time was spent observing the use of spiders by the 
wasps as prey for their young. This included aspects such as the 
size range of the spiders, how the wasps transported their cap-
tured spiders, and the process of getting the spider and the egg 
containing the new wasp into the nests. The development of the 
wasp through its larval stages was also documented. 
 
These wasps have often been randomly seen by people, but the 
details of their life histories have never been truly explored. This 
publication expanded our knowledge on the behaviour of these 
wasps. It is also a further example of  how simple observations 
made by anyone interested in our natural world can lead to a 
deeper understanding of another creature, and which science now 
knows a little bit more about.   
 
Contact: Janine Kelly at KellyJ@arc.agric.za , Ansie  
Dippenaar-Schoeman at DippenaarA@arc.agric.za and E. Nel 

Fig.2. Chalybion spinolae carrying her prey into a nest. 

 

Fig. 4. Pupal casing of Chalybion. spinolae 

E.Nel 
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         WHAT DO FLOWER CRAB SPIDERS REALLY PREY ON? 

Biosystematics (continued) 

All spiders, except members of the family Uloboridae, produce 
venom to subdue or kill their prey. The venom is produced by a pair 
of glands in the cephalothorax, and is secreted through small open-
ings at the tips of the fangs. Most spiders are polyphagous and 
feed on a variety of available prey, such as insects, other arach-
nids, reptiles and fish. They represent one of the most common 
predator groups found in ecosystems, and are specially adapted to 
a predatory way of life. 
 
Research undertaken at the ARC has shown that one of the most 
abundant group of spiders sampled from agro-ecosystems belongs 
to the family Thomisidae, also known as crab spiders. Crab spiders 
are a diverse and highly successful group of arachnids.  
 
However, some of the Thomisidae genera live mainly on flowering 
plants, and they then also kill and feed on “beneficial insects” such 
as pollinators. Thomisus is the  most commonly-found genus on 
flowering plans. Species of Thomisus have characteristic adapta-
tions that allow a very efficient life on plants. Flower crab spiders 
have lost the ability to move about swiftly, and spend their entire 
lives on only one part of a plant. They have good eyesight and well-

The Prey 

The results showed that the spiders were able to catch prey be-
longing to the following groups: Diptera (flies), Apoidea (Bees), 
Lepidoptera (moths & butterflies), Hymenoptera (wasps), Orthop-
tera (crickets & grasshoppers), Thysanoptera (thrips), Coleoptera 
(beeltles) and other Arachnida (spiders). The flies were the most 
commonly caught prey, comprising just less than half the total 
number. They are followed by the bees (about one third of the 
total), with the other groups together making up the rest with their 
individual percentages all less than 10.  

The Spiders 
Of the spiders that were sampled, most of them (84%) were one 
of three species, namely Thomisus stenningi, T. citrinellus and T. 
daradioides. There were 4 other species present, T. blandus, T. 
australis, T. kalaharensis, T. scrupeus, making up the last 16%. 
Only 11 specimens were not identified. These results are con-
firmed by the known distribution of the 3 species, which are known 
to be common. 

The Bite Site – All prey 
The spiders had a tendency to catch their prey mostly in the neck 
region. When this was the case, the prey that was caught on the 
dorsal surface occurred 79% of the time. And only 21% of the time 
were they caught in the neck from below. When the prey was 
caught on the abdomen, 84% of the time it was from below 
(ventrally). Less than 10% of the prey was caught in the thorax 
region.   

The colour of the spiders and the flowers on which they 
caught their prey 
There were many spiders that were the same colour as the flower 
on which they were able to catch their prey.  However, it was only 
a little over half. A surprising one third were spiders that had a 
different colour to the flower, suggesting that camouflage is not 
the only contributing factor to successful hunting. 

Contact: Janine Kelly at KellyJ@arc.agric.za and Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za 

developed tactile sense organs, and their brush-like scopulae 
facilitate movement on plants. They are usually brightly-
pigmented, and are able to change colour. They are commonly 
found on flowers that are the same colour as themselves. Fifteen 
species are known from South Africa, seven of which were repre-
sented in this survey. 
 
As part of the South African National Survey of Arachnida, an 
online virtual museum is operational and includes more than 9000 
images of spiders that have been received from the public 
throughout the country during the last 6 years. Using this as refer-
ence, all the photographs of the genus Thomisus that were feeding 
were examined to determine their type of prey. Crab spiders do 
not chew their prey, they only inject digestive enzymes into them 
and suck out the body contents. The outer skin of the prey stays 
intact and it is easy to determine their identities. 
 
In a joint project between an entomologist and an arachnologist, a 
total of 296 photographs were taken by 26 photographers, result-
ing in 141 individual spider images and their prey insects. 

Photographs -P. Webb 
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Biosystematics (continued) 

  Phylogenetic networking 

Phylogenetic trees are the most commonly-used diagrams to show evo-
lutionary pathways. These diagrams are easy to understand. However, a 
certain amount of information is lost when only a consensus tree is pre-
sented. Phylogenetic networks have been developed in order to facilitate 
the interrogation of phylogenetic data, and to present such information in 
a more comprehensive way. Unlike trees, which are simple branching 
diagrams, networks are complex. However, they help illustrate the differ-
ent paths that evolution could have taken, in a single diagram, and they 
can help to reveal which characters make the differences. But under-
standing how to interpret networks, and to manipulate them to interro-
gate data, is no mean feat. 
 
Recently, during 28-29 November 2013, Guido Grimm, from the Swe-
dish Museum of Natural History in Stockholm, Sweden, and Alistair 
Potts, from the Nelson Mandela Metropolitan University in Port Eliza-
beth, presented a workshop at Kirstenbosch, Cape Town, on the theory 
behind networks and the methodologies on how to build them. It was an 
extremely challenging course. This technique appears to be more fa-
voured by systematists using molecular data, than morphologists, but it 
is equally applicable to morphological data – just a little easier because 
fewer characters are involved. This workshop was attended by Connal 
Eardley of the Biosystematics Programme, who is a morphologist. As a 
result of this training, phylogenetic networks will hopefully become a 
method that will be adopted by the Biosystematics Programme, keeping 
us at the forefront of biosystematics research. 
  
Contact: Dr Connal Eardley at EardleyC@arc.agric.za 

 An example of a phylogenetic network 

NEW FACES IN BIOSYSTEMATICS 

New personnel at Nematology 
 

 Ms Mpho Motlhatlhego started work at the Nematol-

ogy Unit on 1 May 2013 as a Technical Assistant. 
She has a Higher Education Diploma, a Diploma in 
Agriculture as well as experience in Nematology.   

 Mr Norman Ravele started work at the Nematology 

Unit on 2 December 2013. He is a fixed-term con-
tract worker (2 years) and, in his capacity as Collec-
tions Manager of the National Collection of Nema-
todes, he has already proven his value.  

 Mr  Kgotso Patrick Modise is doing his in-service 

training at the PPRI Biosystematics Division and has 
joined the Nematology Unit from January 2014 for 
three months.  

Norman Ravele, Mpho Motlhatlhego and Kgotso Modise 

DATA CAPTURER AT THE MITE UNIT 

Mr Thabo Tshabalala, started  work in September 2013 as a 

Data Capturer in the Mite Unit  at Biosystematics. He is data-

basing the large National Collection of Mites under supervi-

sion of Prof Eddie Ueckermann. Thabo holds a B-Tech De-

gree in Logistics from Tshwane University of Technology 

(TUT). 

Thabo Tshabalala,  
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Biosystematics (continued) 

The Mycology Unit hosted the second meeting of the Fungal Diver-
sity Network on 21 November 2013. The network was established 
in January 2013 to serve as a platform for South African mycolo-
gists to discuss the National Research Strategy (NRS) for Fungi 
and related activities. 
 
Delegates from tertiary institutions across the country had the 
opportunity to tour the National Collections of Fungi before the 
meeting, which served as an opportunity to discuss closer collabo-
rations. The meeting included two feedback sessions on the pro-
gress made with various activities related to the NRS for Fungi by 
Michelle Hamer of the South African National Biodiversity Institute
(SANBI), and Riana Jacobs (National Collections of Fungi, Mycolo-
gy Unit). A special edition of the PPRI News summarising the past 
five years of the Mycology Unit’s activities was also prepared by 
Mariette Truter, and was distributed to all the participants. 
The general outcome of the meeting was positive and reinforced 
commitment to work closer together as a mycology community in 
South Africa and, thus, support various national obligations and 
international treaties entered into by the South African government 
such as the Consortium of Biological Diversity and the Nagoya 
protocol. The National Collections of Fungi will continue with their 
contributions to the targets and activities stipulated on the NRS for 
Fungi such as to ensure that: 

  fungal diversity and taxonomy are represented in relevant 

biodiversity forums and decision-making processes,  

 That if form  part of broader biodiversity initiatives  

 To increase communication and interaction between fungal 

taxonomists and to promote collaboration, especially in 
terms of exploring South African fungi  

 and to increase representation across taxa in collections 

and ensure long-term security of material and data and 
provide access to this. 

 
Contact: Riana Jacobs @JacobsR@arc.agric.za 

The Fungal Diversity Network 
meeting 

During October delegates from two of the National Collections, 
Arachnology and Nematology, attended the introductory phyloge-
netics course that was developed by the Mycology Unit. The 
course covered all aspects of molecular biology from DNA struc-
ture, PCR, sequencing and phylogenetic analyses to serve as a 
theoretical basis on which the delegates can build their 
knowledge as they embark on their own projects. They also had 
the opportunity to familiarise themselves with the equipment avail-
able in the molecular facility in Biosystematics, as these will be 
used to generate data for the respective projects. 
 
Contact: Riana Jacobs @JacobsR@arc.agric.za 

Introductory Phylogenetics Course 

South African Academy of  
Science and Art  annual congress 

Three delegates from the Biosystematics Programme attended 
the Annual Congress of the Biological Sciences Division of the 
South African Academy of Science and Arts, which was held on 
16 October 2013 at the Groenkloof Campus of the University of 
Pretoria. Drs Mariette Marais and Janine Kelly, and Petro Marais 
represented the ARC. For information on their presentations see 
p. 17. 

Petro Marais, Janine Kelly and Mariette Marais 

Riana Jacobs with some of the course members 

Poster presented by Janine Kelly 
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Plant  Microbiology 

Discovery and description of a new Pythium species from the Cederberg region 

Fig 1. Sexual and asexual structures of Pythium cederbergense: thick-
walled hyphal swelling; (b-d) aplerotic oospores; (c) oogonial wall with 
three short papillae (pa); (b,d) smooth walled oospores; monoclinous 
antheridium with club-shaped antheridial cell (ac).  

Fig. 2.  Oospores of Pythium Rooibos Group II:  (a-d) inflated antherid-
ial cell (ac); multipapillate oogonial wall with secondary lobes (pa). 
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During a survey of Pythium populations associated with root 
rot of Aspalathus linearis (rooibos) nurseries, 12 isolates were 
identified and characterized based on morphological and mo-
lecular data. The genus Pythium is subdivided into 11 phylo-
genetic clades (A-K) according to Lévescue and de Cock 
(2004). The isolates from rooibos fit in clade G and grouped 
into two major groups RB I and RB II, and clades 1a and 1b of 
subclade 1 (Bahramisharif et al., 2013a). Nine of the twelve 
isolates in RB I formed a distinct clade from RB II and was 
recognized and described as a new species, Pythium 
cederbergense Bahramisharif, Botha and Lampbrecht, sp.nov. 
Mycobank MB802665. Although isolates of RB I and RB II 
groups were morphological similar, the isolates grouped into 
two genetically distinct clades based on sequence data of four 
gene regions.  
 
Prominent morphological characters of RB I isolates (P. 
cederbergense) were: sporangia absent; appressoria present; 
mating system homothallic; oogonia terminal, subglobose or 
intercalary (av. 23 µm) diam, oogonial walls smooth, some 
ornamented with short, conical papillae; oospores mostly aple-
rotic to almost plerotic (av. 21 µm) diam, wall 2-4 thick; hyphal 
swellings globose and terminal (av. 24 µm), thin-walled, some 
swellings with a thick-wall (up to 2 µm); antheridia 1-2 cells per 
oogonium (5x11 µm), monoclinous to closely monoclinous, 
cells inflated, clavate or crook-necked, broad apical attached 
to oogonium; stalks unbranched and positioned at a distance 
of up to 25 µm from the oogonium. 
 
Isolates of P. cederbergense (RB I) and RB II differed morpho-
logically from their closest phylogenetic relatives which 
grouped separately in clades 1a and 1b. 
 
Most taxa in clade G are genetically diverse and require exten-
sive revision with regard to description and the delineation of 
species boundaries (Lévescue and de Cock, 2004).  
 
Etymology: the species name refers to the Cederberg Moun-
tain region, where isolates were collected. 
In addition, isolates of groups RB I and RB II, were nonpatho-
genic to rooibos, and may be useful as biological control 
agents against pathogenic Pythium spp. when used in combi-
nation with compost to reduce root rot of seedlings 
(Bahramisharif, et al., 2013 b).  
 

References:  
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ra damping-off of Rooibos by compost and a combination of 
compost and nonpathogenic Pythium taxa. Plant Disease 97: 
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Research 108: 1363-1388. 

Contact : Dr. W.J. Botha; at bothaw@arc.agric.za 
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STEM-BORING BEETLE RELEASED AGAINST ROCK HAKEA 

Hakea gibbosa, com-
monly known as rock 
hakea (Fig. 1), is a 
small tree or shrub, 
which was introduced 
from the central coast 
of New South Wales, 
Australia, in the 1850s 
as a hedge plant. Al- 
though not as wide-
spread, nor as invasive 
as silky hakea (Hakea 
sericea), it is problem-
atic on the Cape Penin-
sula and the coastal 
mountains between 
Caledon and Stanford 
and has the potential to 
proliferate.  
 
Biological control ef-
forts against rock ha-
kea were prompted by 
the fact that the insects 
that are established as 
biocontrol agents on 
the related silky hakea, 
do not colonise rock 
hakea in South Africa 
but, in their native 
Australia, the same insect species can indeed be found on rock ha-
kea. It was assumed that, if these biocontrol agents could be collected 
from rock hakea in Australia, they would be better adapted to this 
species, and might contribute towards its biological control in South 
Africa.  
 
The seed-weevil, Erytenna consputa, was the first agent to be intro-
duced to control rock hakea in South Africa, but it has not affected 
seed production to the same extent as it has on silky hakea.  
 
The stem-boring beetle, Aphanasium australe (Fig. 2), which also 
occurs on rock hakea, was introduced in small numbers (48 adults) in 
2003 but, regrettably, the release site burnt down before establish-
ment could be confirmed. Based on the success that has been 
achieved with the stem-borer on silky hakea, and enabled by gener-
ous funding from the Drakenstein Trust, another attempt has now 
been made to introduce this stem-borer, collected from rock hakea in 
Australia. 
 
During October 2013, Tony Gordon and Siwe Zondani, Weeds Pro-
gramme Stellenbosch, visited Gosford, Australia to collect large num-
bers of mature larvae and pupae of A. australe on rock hakea. Inter-
estingly, whereas on silky hakea the larvae occur in the stems at the 
base of the plant and in the roots, in rock hakea they occur higher up 
in the stems (Fig. 3). The reason for this is unclear, especially since 
the larvae on rock hakea are heavily preyed on by parrots that break 
open the stems to get to the larvae.  
 
More than 100 kg of stems containing larvae and pupae was collected 
and shipped to South Africa. The adults that emerge from the stems 
in quarantine will be released into rock hakea infestations in the field.  
The hakea seed-moth, Carposina autologa, was also found to be 
abundant on rock hakea at some of the collecting sites near Gosford. 
The larvae of C. autologa feed on the ripe seeds in the mature fruits 
of the plant. This insect was released on the related silky hakea in the 
1970s and is contributing to the biological control of that weed, but is 
not yet present on rock hakea in South Africa. 

 

Fig.1. Rock hakea, Hakea gibbosa 

Fig. 2. The stem-boring beetle, Aphanasium australe 

Fig. 3. The typical damage caused by the stem boring bee-
tle in a rock hakea stem 

Contact: Tony Gordon at gordont@arc.agric.za or Siwe 
Zondani at zondanis1@arc.agric.za    

mailto:gordont@arc.agric.za
mailto:zondanis1@arc.agric.za
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Fig. 3. Cissoanthonomus 
tuberculipennis pupae, and 
seeds damaged by its larvae 

The weedy 
Mexican sun-
flower, Tithonia 
diversifolia 
(Asteraceae) 
(Fig. 1), has 
become an 
aggressive 
invader in 
South Africa 
following its first 
escape from 
gardens in the 
1930s. Massive 
infestations of 
Mexican sun-
flower have 
been reported 
during the past 
fifteen years in 
the eastern 
parts of South 

Africa, particularly in KwaZulu-Natal, Limpopo and Mpumalanga 
provinces (Fig. 2). The weed is also invasive in Australia, Pacific 
islands, and several sub-Saharan African countries.  
 
Mexican sunflower is a perennial, herbaceous shrub that grows up 
to 5 m tall, with alternatively arranged leaves ranging from 5-13 cm 
long. It flowers from May to June, producing large number of seeds, 
which are easily dispersed by wind. Because of its ability to coppice 
from cut stems and to produce numerous lightweight seeds, Mexi-
can sunflower quickly invades disturbed habitat, forming dense 
stands that often prevent the growth of young native plants.  
 
Although its medicinal value (e.g. control of malaria, intestinal para-
sites and some skin diseases in domestic animals) is acknowl-
edged in some parts of the world, the problems it causes as an 
invasive weed far outweigh its benefits. In Nigeria, some farmers 
were reported to have abandoned their farmlands due to the devel-
opment of dense stands of Mexican sunflower in arable lands. Nei-
ther chemical nor mechanical control measures have been suc-
cessful in South Africa, prompting the Plant Protection Research 
Institute of ARC to initiate a biological control programme against 
the weed in 2007, through funding from the Working for Water Pro-
gramme of the Department of Environmental Affairs.  
 
A defoliating tortoise beetle, Physonota maculiventris (Coleoptera: 
Chrysomelidae) (Fig. 3), was among the potential candidate agents 
imported to South Africa from the native range of the weed 
(Mexico). The newly-emerged adult tortoise beetle has brilliant 
black and white streaks on its wings, which eventually turn to gold-
en brown as the beetle matures. The female deposits her egg cas-
es on the underside of the leaf, and often at the leaf tip. Approxi-
mately 15 larvae emerge from each egg case, resulting in an aver-
age of 165 larvae produced by one female during her life time. 
Larvae are gregarious during the early stages, and both adult and 
larval stages are highly damaging to the weed, often defoliating the 
leaves entirely (Fig. 4). The life cycle of the beetle is completed in 
approximately in 45-55 days. 
  

Host-specificity studies in quarantine showed that the tortoise bee-
tle is not only highly host-specific, but it is also highly damaging to 
the target weed, Mexican sunflower. Although the beetle nibbled on 
the leaves of some cultivated sunflower (Helianthus annuus) culti-
vars while in captivity, its ability to survive on these cultivars was 

Prospects brighten for the biological control of the weedy Mexican sunflower, 
Tithonia diversifolia, in South Africa 

Fig. 1. Mexican sunflower, Tithonia diversifolia 

Fig. 2. An infestation of Mexican sunflower in Mpumalanga 

Fig. 4. Damaged caused to 
Mexican sunflower by the adult 
and larval stages of the tor-
toise beetle  

very poor. When given a choice between its natural host (T. diver-
sifolia) and the cultivated sunflower (H. annuus) cultivars, the 
beetle completely rejected the latter, a strong indication that it will 
also reject it in the wild.  
 
Because of its high reproductive output and highly damaging larval 
and adult stages, the tortoise beetle P. maculiventris is likely to be 
effective in controlling the weedy Mexican sunflower in South 
Africa. An application for authorisation to release the tortoise bee-
tle from quarantine will be submitted to the Department of Agricul-
ture, Forestry and Fisheries in due course. 
 
We thank the Working for Water Programme for funding the study. 
We are also grateful to our research partners at Universidad 
Nacional Autónoma de México (UNAM), Mexico, for identifying the 
insect and plant specimens, and for arranging the necessary per-
mits for collecting and exporting potential agents from Mexico. 
   
 
Contact: Mr. Tshililo Mphephu at MphephuT@arc.agric.za, Dr 
David Simelane at Simelane@arc.agric.za or Mr Khethani 
Mawela at MawelaK@arc.agric.za. 
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           First releases of the pompom thrips in SA 

The 18th of June 2013 was a momentous day when permis-
sion was granted by the South African Department of Agri-
culture, Forestry & Fisheries (DAFF), to release the stem- 
and leaf-deforming thrips (Liothrips tractabilis) (Fig. 1) from 
quarantine at ARC-PPRI Cedara, for the biological control 
of Campuloclinium macrocephalum (pompom weed).  
 
Originating from Argentina, the thrips was first imported into 
quarantine in March 2005. Over the years, the thrips was 
tested by staff at PPRI Cedara for specificity and damage 
to pompom weed. It passed both these tests with flying 
colours - the thrips only attacks pompom weed and adult 
and nymphal stages of the thrips cause significant feeding 
damage to pompom stems and leaves which, in turn, dras-
tically deforms plant growth, thus reducing flowering (Fig. 
2). The large number of indigenous South African species 
in the plant family Asteraceae necessitated a prolonged 
period of specificity testing, and it was only after seven 
years of research that a release application was submitted 
to DAFF in June 2012.   
 
Field releases of the thrips could not be made immediately 
after permission was granted by DAFF, as there was no 
actively growing pompom weed around in the middle of 
winter. Then on 23 October 2013, the thrips tasted freedom 
when the first field releases were made at Rietvlei Nature 
Reserve in Pretoria, Gauteng Province. Adults and nymphs 
were released at three pompom sites in this badly invaded 
reserve. Additional releases were made around Pretoria a 
month later: at Swartkop Air Force Base, at ARC-PPRI’s 
Rietondale research farm, and at Roodeplaat Nature Re-
serve. During early December the pompom thrips was re-
leased at three sites in and around Barberton, Mpuma-
langa; mid-way through December, releases were per-
formed at two sites in Marakele National Park, Limpopo 
and, towards the end of December, releases were made at 
a further six sites around Pretoria. Further releases are 
planned for January and February 2014 in Gauteng, Mpu-
malanga, Limpopo, Free State and KZN provinces. 
 
We expect the pompom thrips, in conjunction with the pom-
pom rust (Puccinia eupatorii) and chemical control efforts, 
to go a long way in reducing the spread and impact of this 
invasive plant.  A huge vote of thanks must go to the Work-
ing for Water Programme and the Invasive Alien Species 
Programme of the KZN DAERD for funding this programme 
since inception.  
 
 
Contact: Dr Andrew McConnachie  at 
McConnachieA@arc.agric.za 

Fig. 1. Liothrips tractabilis adults (black) and nymphs (red)            

Fig. 2. Deformation of flower heads by the pompom thrips. Very 
few seeds will be produced by this plant. 

mailto:McConnachieA@arc.agric.za
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new weed biological control programme in South Africa against the 

invasive giant reed, Arundo donax (Poaceae)

The ARC-PPRI Weeds Research Division will be starting up a 
classical biological control programme for the invasive giant reed, 
Arundo donax L. (Poaceae) (Fig. 1) at its Cedara laboratories in 
KwaZulu-Natal. The Working for Water (WfW) Programme of the 
Department of Environmental Affairs has granted funding to con-
duct pre-release research evaluating the safety of candidate bio-
control agents for release in South Africa. Although this is a new 
programme for South Africa, the United States Department of Agri-
culture – Agricultural Research Service (USDA-ARS), under the 
leadership of Dr John Goolsby, started up their first programme in 
2005, which has had excellent progress since its initiation. South 
Africa will, therefore, benefit from the extensive knowledge and 
technology already developed in the U.S.A. Transfer projects, as 
they are known, are popular around the world in weed biological 
control because of the advantages of sharing biocontrol agents of 
shared target weed species. The Weeds Division will first import 
and test a stem-galling eurytomid wasp, Tetramesa romana 
(Hymenoptera: Eurytomidae) and a rhizome-, leaf- and stem-
feeding scale insect, Rhizaspidiotus donacis (Hemiptera: Diaspidi-
dae), both of which have been released in the U.S.A. in 2009 and 
2010, respectively. 
 
Giant reed is a Mediterranean, Asian, and North African robust 
perennial reed that is one of South Africa’s most serious invasive 
alien plants (IAPs). According to the South African Plant Invaders 
Atlas (SAPIA), A. donax occupies 417 quarter degree squares and 
is the third most abundant IAP (Fig. 2). South Africa’s major con-
cerns are (i) A. donax’s invasion of ecologically sensitive biomes 
such as the Fynbos, a vegetation type in the Cape Floral Region 
with a high level of endemism; and (ii) its high water consumption, 
particularly in arid and semi-arid regions where this resource is 
critical to water users and the environment. Although A. donax is 
currently managed by manual removal and with the use of herbi-
cides, these methods are unsuccessful in the long-term because of 
rapid regrowth of the canes from rhizomes.  
 
The wasp, T. romana (Fig. 3) presents an unusual case, as it is 
already present in South Africa (Plant Protection News No. 86, 
2010). Although its wide distribution suggests it has been here for 
some time, its origin and mode of introduction are unknown. De-
spite its presence, five new genotypes of T. romana will be subject-
ed to very basic host range testing to determine their safety for 
release in South Africa. The same five genotypes, which originate 
from different regions of Mediterranean Europe, were released in 
the U.S.A. as the field efficacy of the agent is expected to be differ-
ent across various climatic zones. Preliminary post-release as-
sessments conducted by the USDA-ARS indicate that the wasp 
has become widely established and damaging to A. donax in Tex-
as, and there is some speculation that genotype mixing in the field 
may have boosted vigour of the introduced T. romana populations 
(Goolsby, USDA, pers. comm.).  The wasp damages its host by 
inducing gall formation (Fig. 4) through larval feeding which, in 
turn, negatively impacts plant growth (Moran & Goolsby, 2009). 
 
The armoured scale, Rhizaspidiotus donacis (Fig. 5) is the most 
promising candidate biocontrol agent as it is considered to be one 
of the most abundant and damaging natural enemies of A. donax 
in the native range, even in the presence of a specialist parasitoid, 
Aphytis acrenulatus (Hymenoptera: Aphelinidae) (Cortés et al., 
2011) which does not occur in South Africa (Prinsloo, ARC-PPRI, 
pers. comm). Feeding and nutrient removal by R. donacis reduces 
and deforms plant growth (Fig. 6), sometimes causing a witches 
broom effect. A study conducted in the native range showed that 
A. donax rhizomes infested with the scale weighed 50% less than 

Fig.1 Arundo donax  

Fig. 2. Distribution of Arundo donax in South Africa (SAPIA data-
base, L. Henderson, ARC-PPRI) 

Fig. 3. Tetramesa romana female ovipositing in an Arundo donax 

shoot (Photo by J.A. Goolsby, USDA-ARS) 
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rhizomes not attacked by R. donacis (Cortés et al., 2011). Post-
release assessments conducted in the USA have indicated that 
the scale has reached densities similar to those in the native 
range at the first release site, reducing recruitment of A. donax 
and deforming side-shoot growth (Goolsby, USDA-ARS, pers. 
comm.).  
 
Although there is much preparation involved in starting up a new 
project, it is hoped that the candidate agents will be imported into 
quarantine at ARC-PPRI’s research facility at Cedara later in the 
year. The principle researcher on the project, Dr Angela Bownes, 
has also visited the A. donax biocontrol lab in Texas on two oc-
casions to learn about technical aspects of rearing and testing 
the agents which will prove invaluable for development of the 
programme.  
 
Dr John Goolsby and his research team are thanked for hosting 
A. Bownes at the Arundo lab in Texas, and the Drakenstein 
Trust and KZN Department of Agriculture and Environmental 
Affairs - Invasive Alien Species Programme (KZN DAE-IASP) 
are gratefully acknowledged for funding these exploratory visits. 
The development of a biocontrol programme for A. donax would 
not be possible without financial support from Working for Water 
(WfW).  
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Contact: Dr Angela Bownes at BownesA@arc.agric.za 

Fig. 4. Tetramesa romana gall on an Arundo donax 
shoot (Photo by J.A. Goolsby, USDA-ARS) 

Fig. 5. Rhizaspidiotus donacis reproductive female (whitecap) 
(Photo by J.A. Goolsby, USDA-ARS) 

Fig. 6. Impact of Rhizaspidiotus donacis on side shoots of 
Arundo donax 
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South African chromolaena originates in Jamaica or Cuba:  
genes support morphology 

Since the start of the PPRI biocontrol programme on Chromolaena 
odorata (triffid weed) in the late 1980s, it has been evident that the 
‘form’ of plants invading southern Africa (the ‘SA biotype’) (Fig. 1) is 
different in appearance from those invading the rest of the Old World 
(Fig. 2). Furthermore, for many years no chromolaena plants that 
looked like the SA biotype could be found in its large native range 
(southern USA to northern Argentina). This was particularly trouble-
some for the biocontrol programme, because many of the potential 
agents (insects and pathogens) collected off plants dissimilar in ap-
pearance to the SA biotype were not able to develop well (or at all) on 
these plants in quarantine in South Africa. 
 
The first clues that the SA biotype originated in Jamaica or Cuba 
appeared in the late 1990s, through examination of herbarium speci-
mens in the UK and USA, as well as plants in the field in Jamaica and 
neighbouring islands of the Caribbean; in addition, the first pathogens 
that developed successfully on the SA biotype were collected in Ja-
maica. This was reinforced through a more systematic survey of both 
this region and a wider study of herbarium specimens in the early 
2000s. Plants identical or similar in appearance to the SA biotype 
were found in (or reported from) Cuba, Jamaica, Puerto Rico and the 
Bahamas, which are all islands in the northern Caribbean sea. 
 
Although morphological evidence implied that the SA biotype proba-
bly originated in this region, it was felt that, given the difficulty of ac-
cessing all parts of the native range of C. odorata, it was important to 
back this evidence up with genetic work. An initial molecular study 
which examined the ITS region of the genome of plants was unsuc-
cessful in elucidating many patterns, possibly because there was not 
enough variation in this region. However, Dr Iain Paterson of Rhodes 
University agreed to assist ARC-PPRI in this problem, and the study 
commenced in 2009, using ISSRs, a technique that has been shown 
to be useful in within-species studies. The results of this study have 
been clear-cut: a strongly supported group comprising South African, 
Cuban and Jamaican plants was distinguished genetically from all 
other C. odorata plants. Interestingly, this group contained plants that 
were different in external appearance from one another (though all 
from Jamaica and Cuba), indicating that morphology does not always 
correlate with genetics.  
 
Plants from nearby islands, such as Puerto Rico and Hispaniola, did 
not appear in the same group as SA-Cuba-Jamaica.  This was sur-
prising for at least Puerto Rico, where C. odorata plants morphologi-
cally identical to the SA-Cuba-Jamaica group were found (and, as in 
Jamaica, these were interspersed with plants displaying different 

Fig. 1. The southern African plants have smaller, largely smooth, yellow-green leaves, sometimes tinged red, and narrow, white flower
-heads with bracts tight around the flower-heads 

Weeds Research (continued) 

Fig. 2. The Asia/West-African plants have larger, grey-
green to dark green leaves with a soft, hairy texture, 
sometimes tinged purple, and broader, pale lilac flower-
heads with bracts lax around the flower-heads. 
(Photographs: Colin Wilson, Australia) 
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Ms Thembelihle Mlokoti, a research technician at ARC-PPRI’s 
Vredenburg campus, contributed towards a 3-days science camp 
to empower learners through scientific knowledge and skills. The 
camp was held in Potberg, De Hoop Nature Reserve and organ-
ised by the South African Environmental Observation Network 
(SAEON), Egagasinini Node. The participants were 25 learners 
from five schools in the Western Cape area. 

 
Ms Mlokoti gave a presentation entitled ‘Biological control of 
weeds - the processes, principles, collecting and monitoring’. 
Afterwards, the adventures and procedures involved in biological 
control were simplified and changed into fun in the form of a 
snakes-and-ladders type board game (Fig. 1). Learners were 
grouped into fives and each learner was given a token to play. 
Through their play, the learners gained an understanding of all 
the steps that have to be followed in any biological control pro-
gramme, from the literature searches and surveys in the country 
of origin of the weed, right through to collection of potential bio-
logical control agents, their host specificity (safety) testing proce-
dures, application for permission to release, and ultimately the 
release of an agent into the field (Fig. 2). After each group had 
played a round of the game, they got together to share their un-
derstanding of the game and what they had learnt. The enthusi-
asm and energy in the students was overwhelming; they enjoyed 
the game and found it an easy way to grasp the procedures in-
volved in biological control.  

 
Apart from the biocontrol component, various scientists used 
exciting experiments and brilliant ideas to demonstrate the work 
scientist do, using simple materials. The learners’ research skills 
and thinking were enhanced by methods such as debate, data 
collection and analysis, monitoring and project planning. 
My thanks go to the SAEON education officer, Mr Thomas 
Mtontsi, for the invitation, and the facilitators from different institu-
tions, teachers and leaners for the great team work and making 
the camp memorable and fun. 
 

 
Contact: Thembelihle Mlokoti at MlokotiT@arc.agric.za  

South African chromolaena (continued) 

Fig.1: The biological control board game  

Fig. 2: A group of learners playing the biological control game, 
with Thembelihle Mlokoti (ARC-PPRI) in the middle 

morphology).  However, only one sample from Puerto Rico was 
successfully sequenced, and a larger sample may shed further 
light. 
 
Several other genetic groups, which correlated with either geo-
graphical origin or morphology, were highlighted, but are not of 
interest with respect to the SA biocontrol programme. 
 
The results of this study represent an important milestone in the 
C. odorata biocontrol project. We have been working with the 
University of the West Indies and the National Environment and 
Planning Agency in Jamaica for 10 years, both for collection and 
host-range testing of potential agents. A preliminary survey in 
Cuba in 2002 indicated a very similar set of species on C. odora-
ta to that in Jamaica. We can, thus, confidently continue to collect 
potential agents from Jamaica and Cuba that will be compatible 
with the SA chromolaena biotype.  
 
Unfortunately, there are not many species of potential agents on 
C. odorata on these two islands, and none of them appears to be 
adapted to a long dry season, as is experienced in parts of the 
invasive range of the weed in South Africa. It is possible, there-
fore, that agents from here will be most effective along the coast 
of South Africa, which tends to be moist year-round. To counter 
this, we have continued working on potential agents from areas 
on the South American continent which have prolonged dry sea-
sons – these agents have a clear diapause period or have a soil-
dwelling life stage which would render them less susceptible to 
fires, which are a feature of the seasonally dry areas invaded by 
chromolaena in South Africa. It may be worthwhile conducting 
further exploratory surveys in Cuba, a larger and somewhat drier 
island than Jamaica, in future. 
 

Further reading: 
 
Paterson, I.D. & Zachariades, C. ISSRs indicate that Chromolae-
na odorata invading southern Africa originates in Jamaica or 
Cuba. Biological Control 66: 132-139. 
 
 
Contact: Dr Costas Zachariades at Zachari-
adesC@arc.agric.za 
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