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A Century of  Biological Control of  Invasive    
Alien Plants in South Africa 

To achieve these successes, 270 species or bio-
types of insects, mites or pathogens were intro-
duced and studied in South African quarantine 
facilities. Of these, 24 % were rejected by the re-
search scientists as not being sufficiently host-
specific; a further 21 % were shelved for various 
reasons but might be reconsidered in future; 16 % 
are still under investigation in quarantine, and only 
39 % were released as biological control agents.  
Until the 1960s, the majority of South African weed 
biocontrol projects used agents that had already 
been tested and proved to be effective elsewhere 
in the world, and were provided to South Africa by 
Australian scientists. Since the 1970s, South Afri-
can researchers have increasingly undertaken 
their own surveys and research, and are now in a 
position to carry out contract research on behalf of 
other countries. 
 
                                      Continued overleaf 

Today, South Africa is one of worldôs leading 
countries with regard to weed biological control, 
with a proud history of solid science and great 
success in this field. During the 100 years since 
1913, some 75 species or biotypes of biocontrol 
agents have become established in South Africa 
on 50 invasive alien plant species. Biological 
control has resulted in complete or substantial 
levels of control in 30 of these 50  plant species. 
This means that either no other measures are 
needed to reduce the weed to acceptable lev-
els, or that less effort is required (e.g. less fre-
quent or less concentrated herbicide applica-
tions). In 14 of the target weed species, control 
still relies entirely on other control measures, 
despite the damage caused by the biocontrol 
agents, and in the remaining six plant species it 
is too soon to determine the level of control.  
 
 

Exactly one hundred years have passed since the first, deliberate introduction into South Africa of plant-
feeding insects to control a problematic, alien plant species. In this case, the target weed was the droop-
ing or cochineal prickly pear, Opuntia monacantha, which was invading the coastal areas of KwaZulu-
Natal and the Eastern Cape. The biocontrol agent was a host-specific cochineal species, Dactylopius 
ceylonicus (then commonly known as the Indian Cochineal, despite its Brazilian origin), which was ob-
tained from India via Sri Lanka through the courtesy of the Queensland Prickly Pear Commission. This 
project, initiated during 1913, has been a complete success and, today, throughout its distribution range 
in South Africa, the drooping prickly pear is still being controlled by the cochineal without the need for 
additional control measures. An account of this project by Charles Lounsbury was published in The Agri-
cultural Journal of South Africa during June 1915. 

South Africaôs oldest weeds biocontrol project: A healthy plant of the invasive cactus Opuntia mona-
cantha (left), and another plant of the same species about to die due to attack by the cochineal Dactylo-

pius ceylonicus, which was first introduced during 1913. 
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A catalogue of all insects, mites and pathogens that have been 
used or rejected, or are under consideration for the biological 
control of alien plants in South Africa was published (Klein 2011) 
as part of a Special Issue of African Entomology (Volume 19, no. 
2), containing 29 papers that review weed biological control in 
South Africa (1999-2010).  
 
The same Special Issue carries a paper (Van Wilgen & De Lange 
2011) that provides perspective on the economic value of weed 
biological control. The authors estimated the cost of only a few 
detrimental effects of invading alien plants in South Africa at 
approximately R6.5 billion per annum (about 0.3 % of the coun-
tryôs GDP), and added that the costs could rise to more than 5 % 
of GDP if the invading plants were allowed to reach their full 
potential. Compared to conventional control measures, it was 
found that biological control yielded significantly better returns on 
investment. ñBy comparing the costs of biological control re-
search and implementation to the benefits of restored ecosystem 
services, or avoided costs, and avoided ongoing control costs, 
biological control has been shown to be extremely beneficial in 
economic terms: estimated benefit:cost ratios ranged from 8:1 up 
to 3726:1.ò This is a persuasive argument in favour of increased 
funding for weed biological control research and implementation. 

NEW APPOINTMENTS AT ARC ¶PPRI  

In January 2013, Dr Draginja Pavlic Zupanc joined the Mycology Unit 
team in the position of Senior researcher: Fungal taxonomist. She 
completed her BSc (Agric) degree as Graduate Agricultural Engineer 
for Crop and Food Protection (cum laude) at the Faculty of Agricul-
ture, University of Belgrade, Serbia. She obtained her MSc (cum 
laude) and PhD degrees in the Department of Microbiology and Plant 
Pathology, at the Forestry and Agricultural Biotechnology Institute 
(FABI), University of Pretoria, with specialisation in Plant Pathology 
(Mycology). Dr Pavlic Zupanc has published scientific papers in high-
ly rated international journals, and has presented papers at national 
and international scientific conferences. She has supervised post-
graduate students and has conducted research in various national 
and international research projects. She serves as a reviewer for 4 
ISI rated scientific journals. Her research interest is in the areas of 
taxonomy, phylogenetics and population genetics of fungal plant 
pathogens. More specifically, her research is focused on the plant 
pathogens within the species-rich fungal family, Botryosphaeriaceae. 
 

 
Contact: Dr Draginja 
Pavlic Zupanc at 
PavlicD@arc.agric.za 
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Contact: Hildegard Klein at KleinH@arc.agric.za  

Ronel Viljoen joined the Virology Unit in December 2012. 
She replaced Kassie Kasdorf, who retired as chief research 
technician earlier in 2012. Ronel is currently working on her 
MSc with the title: ñCandidatus liberibacterò amongst four 
indigenous Rutaceae species.  
 
Ronel is taking over the collections project, and will assist 
with some diagnostics as well as some general virology 
functions. A large part of her time will be spent on a project 
funded by the Citrus Research International with the objec-
tive to identify ñcandidatus liberibacterò species on indige-
nous citrus relatives. 
 
Ronel recently relocated to Pretoria from Alberton, and is 
engaged to be married in October 2013. She enjoys hiking 
and spending time outdoors. We are excited to welcome 
her to our Virology family, and look forward to working with 
her for many years. 
 
 
Contact: Ronel Viljoen at ViljoenR@arc.agric.za 

A Century of  Biological Control (continued) 
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3rd Annual Diamond Route Research Conference  

As part of SANSA, projects are under way to determine the diver-
sity of the Arachnida fauna of South Africa in different floral bi-
omes. One such project is an inventory of the spider fauna of the 
Savanna Biome that forms part of the newly proclaimed Vhembe 
Biosphere in South Africa. The Venetia Limpopo Nature Reserve, 
a 36 000 hectare reserve that has been identified as an important 
buffer zone around the Mapungubwe World Heritage Site, a core 
area of the Vhembe Biosphere, was sampled by one of the 
SANSA teams in 2008.  
 
During this preliminary SANSA survey, five different sampling 
techniques were used and a total of 484 specimens were sam-
pled, representing 95 species of spiders belonging to 24 families. 
Based on guild structures, 66.6 % are wanderers and 33.3 % web 
dwellers.  A total of 4.17% of the South African species are pro-
tected in this reserve. 

Biosystematics  

Species and community adaptations, mammal ecology, avian conservation, 
invertebrate conservation, community studies, climate change, geology, archae-
ology and heritage were the subjects discussed at the 3rd Annual Diamond 
Route Research Conference held at the end of October on the De Beers cam-
pus, south of Johannesburg.  
 
Annually, the conference serves as a platform for researchers who have under-
taken a variety of projects on De Beers, E Oppenheimer & Son and Diamond 
Route properties within southern Africa to share the outcomes of their work with 
colleagues and the public. While the conference serves as an important net-
working opportunity for ecologists, site managers and researchers, it is also an 
opportunity for the public and media to find out about research, and to engage in 
less explored topics with those involved. This yearôs conference produced a 
number of highlights, including an address by well-known, and respected South 
African educator, Professor Jonathan Jansen, principal of the University of the 
Free State. Prof. Jansen has adopted a fairly unorthodox leadership approach to 
engaging his students on campus and, more broadly, the South African public 
on pressing issues, notably in the field of education and national rejuvenation. 
South African climate scientist and member of the International Panel on Climate 
Change (IPCC), Dr Bob Scholes, delivered an address on the importance of 
biodiversity conservation. The IPCC is tasked with providing comprehensive 
scientific assessments of the risks of climate change caused by human activity, 
its potential environmental and social consequences, and possible options for 
adapting or mitigating these effects.  
 
A number of research papers, covering a variety of topics, were presented at the 

two day conference.  

Ansie Dippenaar-Schoeman, Robin Lyle and Janine Kelly attended 
the De Beers Congress and the following presentations were made: 

¶ DIPPENAAR-SCHOEMAN, A.S. 2012. The diversity and adap-

tation of the orb-web spiders (Araneae: Araneidae). (Oral 
Presentation). 

¶ DIPPENAAR-SCHOEMAN, A.S., FOORD, S. & LYLE, R. 2012. 

The spiders (Arachnida: Araneae) of Venetia Limpopo Nature 
Reserve. (Poster Presentation). 

¶ LYLE, R. & DIPPENAAR-SCHOEMAN, A.S. 2012. Baboon and 

trapdoor spiders on some of the De Beers Diamond Route 
Reserves. (Poster Presentation). 

¶ KELLY, J. & EARDLEY, C.D. 2012. South African Bee Survey. 

(Poster Presentation) 

Poster presented at the De Beers Congress on the 
spiders of Venetia Limpopo Nature Reserve.  
Poster designed by Elsa van Niekerk 

                         Continued overleaf 
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Biosystematics (continued) 

3rd Annual Diamond Route Research Conference (continued) 

Dr Charles Haddad, from the University of the Free State in 
Bloemfontein, visited the Spider Unit in October to discuss 
various research projects.  

Dr Lorenzo Prendini, of the American Museum of Natural 
History in New York, visited the Spider Unit in November and 
December to study the scorpion collection. 

Dr Stefan Foord, of the University of Venda, visited the Spider 
Unit to discuss future projects and new publications. 

Elizabeth Archer, from the University of Pretoria, visited Ed-
die Ueckermann to identify and discuss parasitic mites of small 
mammals.  

Dr Sonja Matthee, of the University of Stellenbosch, and her 
MSc student visited the Mite Unit to work on some parasitic 
mites (chiggers).  

The South African Bee Biodiversity Survey (SABBS) is an 
initiative to assess bees in natural and agro-ecosystems, and 
to improve the taxonomy and systematics of the group. Bees 
are a diverse group of insects, with approximately 1200 spe-
cies in South Africa. Bees are important pollinators in all eco-
systems and are, therefore, responsible for the production of 
seed and fruit, ensuring  plant  propagation. In addition, many 
of the seeds and fruits resulting from pollination are an im-
portant food resource for humans, arthropods and animals.  

Baboon and trapdoor spiders (Araneae: Mygalomorphae) are re-
garded as primitive spiders, with the oldest fossil records dating 
back to the Triassic Period. Currently, ten families of these spiders 
are found in southern Africa. Species of many of these families are 
terrestrial, and live in silk-lined retreats or burrows of various 
shapes. The differences between baboon and trapdoor spider bur-
rows were discussed. As predators, they are an important part of the 
ecological food chain. Potential project concepts to sample these 
spiders on the De Beers Diamond Route properties were presented. 

VISITORS TO ARACHNIDA UNIT 

Poster presented at the De Beers Congress on the  mygalomorph 
spiders. Poster designed by Elsa van Niekerk. 

Poster presented at the De Beers Congress on the national 
bee survey. Poster designed by Elsa van Niekerk. 

Entomology students from the University of the Free State in Bloemfon-
tein, visited the ARC- PPRI to see what career opportunities there are 
in entomology and zoology. 

Contact:  Prof. Ansie Dippenaar-Schoeman DippenaarA@arc.agric.za, Robin Lyle at LyleR@arc.agric.za and Dr Janine Kelly at 

KellyJ@arc.agric.za  


