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New South African Bee Biodiversity Survey 
(SABBS)  

Contrary to popular belief, there are more than 
1000 species of bees in South Africa. Bees are 
important pollinators in both natural and agro-
ecosystems.  Pollination is an essential ecosys-
tem service for food production, i.e. the formation 
of fruit and seeds, and for plant reproduction.  
Bees, therefore, directly provide a wide variety of 
food for people and animals.  The other plants 
that bees pollinate contribute to many other eco-
systems services, such as maintenance of water 
tables, prevention of soil erosion, absorption of 
greenhouse gasses and the maintenance of 
agricultural pest parasite refuges. 
 
Bees contribute substantially to the conservation 
of biological diversity and ecosystem stability by 
pollinating a variety of our indigenous plants, a 
number of which are listed as red data species.  
This diversity is not only in terms of the plants 
themselves, but all the animals that depend on 
the plants. Conservation of bees may prevent the 
loss of one or a few closely related bee species, 
which in turn could prevent the extinction of the 
plant species they pollinate and vice versa.  The 
documentation of bees and their host plant asso-
ciations is essential for any research on these 
insects. 
 
The new national South African Bee Biodiversity 
Survey (SABBS) was initiated at the ARC-PPRI, 
Biosystematics Programme in collaboration with 
other researchers and institutions in South Africa. 
It is an umbrella project dedicated to unifying and 
strengthening research on bees in South Africa.  
Not all bees are easy to identify, so taxonomic 
research is still needed, as well as research on 
their distribution and plant/bee associations. A 
wealth of information on bees is already available 
at ARC-PPRI, and creates a platform for a coun-
try-wide understanding of bee biodiversity. This 
information is housed in specimen collections 
and databases.  SABBS was founded on surveys 
that are focused on the specific needs of the end-
users e.g. agriculture, universities and nature 
conservation.  This resulted from data sampled 
from different biomes, agro-ecosystems, con-
served areas, etc.  The spacial coverage of the 
existing data will be used to determine the gaps 
in the data, and new surveys will target these 
areas. 
 
The present projects of SABBS will focus on the 
documentation of: 

♦ species of the South African region.  This is 
done by using traditional morphological meth-
ods as well as new molecular techniques; 

♦ bee biogeography using data basing and 
mapping techniques.  This is done by the 
development of a database, improvement of 
data management and better applications 
programs to extract the data in a useable 
way; 

♦ bee host-plant associations.  This will be 
done in a new project which involves DNA 
barcoding of the pollen loads of social and 
solitary bees.  This molecular barcoding infor-
mation will confirm and also add to our cur-
rent knowledge of the species of plant pollen 
bees carry and their pollination potential. 

 
Contact: Dr Connal Eardley at  
EardleyC@arc.agric.za and Dr Janine Kelly at 
KellyJ@arc.agric.za 

A long-horned bee taking a nectar meal from a 
flower has an empty pollen basket on the hind leg 

A leaf-cutter bee 
approaching a 
flower with a full 
pollen basket 
under the abdo-
men 
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Biosystematics 

The South African Barcode of Life Initiative: SA-iBOL 

The International Barcode of Life (iBOL) Project is a Canadian 
non-profit corporation, and its purpose is to coordinate an interna-
tional network of scientists and funding agencies focused on sam-
ple acquisition and DNA barcoding of eukaryotic species, the 
development of a reference library of barcode sequences, as well 
as the development of analytical technologies and bioinformatics 
resources for DNA barcoding. 
 
The Southern African initiative, SA-iBOL, comprises researchers 
throughout South Africa who are involved in DNA Barcoding. This 
includes institutions such as the University of Johannesburg and 
ARC-PPRI, as well as representatives of the key organizations 
charged with advancing the discovery of organisms in southern 
Africa, such as South African National Biodiversity Institute 
(SANBI), and the National Zoological Gardens. 
 

Benefits to participants of SA-iBOL include opportunities to col-
laborate on a global basis with scientists and institutions engaged 
in this large biodiversity genomics initiative, and access to iBOL 
Core Facilities, such as sequencing and informatics based on 
mutually agreed specimen and species targets. 
 
As a participant in SA-iBOL, the ARC-PPRI has a position on the 
South African steering committee and Dr Riana Jacobs-Venter 
from Mycology unit was nominated as our representative.  She  
will have input in the targets set and projects undertaken as part of 
SA-iBOL.  
 
Contact: Dr Riana Jacobs-Venter at JacobsR@arc.agric.za 

Species on the edge of survival 

While scientists debate how many species exist, there are 
growing concerns about the rising tide of extinctions. Biodiver-
sity loss is one of the world’s most pressing crises, with many 
species declining to critically low levels and with significant 
numbers going extinct. At the same time, there is growing 
awareness of how biodiversity supports human livelihoods. For 
example:  

• since agriculture began about 12 000 years ago, roughly 7 
000 plant species have been used for human consump-
tion; 

• half of the 100 most-prescribed medicinal drugs originate 
from wild species; 

• more than 70 000 different plant species are used in tradi-
tional and modern medicine. 

 
The United Nations declared 2010 the International Year of 
Biodiversity (IYB). This provided a unique opportunity to meas-
ure the achievements of governments against the 2010 targets 
to reduce biodiversity loss. To coincide with the IYB, the Inter-
national Union for Conservation of Nature (IUCN) launched the 
IUCN Red List of Threatened Species ‘Species of the Day’ 
project on 1 January 2010. The aim of the project was to in-
crease awareness and raise the profile of threatened species. 
For each day of the year, a species was featured through the 
collective nomination of the majority of the IUCN Species Sur-
vival Commission. An easy-to-read and visually attractive fact-
sheet was produced for each species and displayed on the 
IUCN Red List website. All these factsheets were used to com-
pile a 392-page, full-colour book published by the IUCN Red 
List and Collins. 
  
As part of the South African National Survey of Arachnida 
(SANSA), data collected for this survey will be used to prepare 
the first Red List for spiders. Two spider species were selected 
by the IUCN for display on their website and included in the 
book. Only three spiders feature in the book, and two are from 
South Africa, namely Ceratogyrus paulseni (baboon spider) (p. 
103) and Stasimopus robertsi (trapdoor spider) (p. 352). 
 
Contact: Prof Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za 

 

Congratulations to Prof 

Eddie Ueckermann, our 

world renowned acarologist, 

who was recently promoted 

to Specialist Researcher at 

the ARC. 
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Spiders of the Savanna Biome 
During the second phase of the South African National Survey of Arach-
nida (SANSA) all available information on the distribution of spider spe-
cies in the nine different South African floral biomes was compiled. The 
Savanna Biome is the largest biome in the country, occupying over one 
third of the land area.  
  
A total of 1 270 localities in the Savanna Biome have been sampled since 
1979. The rationale for this project was primarily to gather baseline infor-
mation on diversity in an area that had been poorly sampled previously. 
Most sampling and taxonomic research on South African arachnids, un-
dertaken during the period from 1820-1960, was based on the fauna of 
the coastal provinces, as most of the practising arachnologists were sta-
tioned there. It was only in the late seventies that more intensive sam-
pling started in the central and northern provinces of South Africa.  
  
Data on spider species richness for the Savanna Biome of South Africa 
were obtained from existing data sets for this region supplied by the first 
Spider Atlas. The atlas was based on the SANSA database, which is 
available in three formats: 1) information on all the preserved specimens 
housed in several natural history collections worldwide and published in 
the primary literature (15 500 records); 2) primary data of specimens 
housed in the National Collection of Arachnida (NCA) at the ARC-PPRI 
(45 000 records), as well as 3) a digital photographic database containing 
2 300 images of species recorded by the public. This digital data is avail-
able on-line (www.arc.agric.za via the quick link SANSA, Virtual Mu-
seum). Also included in the atlas is grey literature, i.e. unpublished MSc 
and PhD theses and longer term surveys that have been undertaken 
since the seventies in the Savanna Biome. 
  
A total of 1 230 spider species, represented by 384 genera and 62 fami-
lies, are known from this biome (Fig. 1). The last decade has seen an 
exponential growth in knowledge of the group in South Africa, but there 
are certainly several more species that remain to be discovered, and the 
distributions of those currently listed are largely unknown. On a large 
scale, the eastern region is much better surveyed than the western parts. 
In contrast, at a smaller scale there is still very little information available 
for several areas throughout the region.  
  
In the Savanna, 75% of spiders are free-living wanderers while 25% use 
webs to catch their prey (Fig. 2). Of the free-living spiders, 571 spp. live 
on the soil surface, including those living in burrows (73 spp.), and 357 
spp. are associated with vegetation (Fig. 3). The web-dwellers are repre-
sented by 302 spp., with the largest number being orb-webs (123 spp.), 
followed by the retreat-web spiders (61 spp.) and the sheet-web spiders 
(39 spp.) (Fig. 4). The Salticidae is the most diverse family (159 spp.) and 
also has the largest number of endemic Savanna species (42 spp.) (plate 
1), followed by Thomisidae (116 spp.) (plate 2). The Endemicity Index 
indicates that 308 species are endemic to the biome with 322 species 
that are near endemics, i.e. also occurring in an adjacent biome.  
  
A checklist of all the Savanna spider species is in press and a handbook 
on the spiders of the Savanna Biome is to be released early next year. 
  
Contact: Prof Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za or Dr Stefan Foord at the University of 
Venda (SFoord@univen.ac.za)  

Biosystematics (continued) 

Fig. 1. Spider families and their totals sampled from the 
Savanna Biome 

Fig. 3. Types of webs made in the Savanna Biome ex-
pressed as a percentage of the total number of web dwelling 
spiders 

Free-living spiders 75% 

Web dwellers 25% 

Fig. 2. Spider guild representation in Savanna Biome 

WEB DWELLERS 18% 

BURROW DWELLERS 16% 

Fig. 4. Guilds occupied by the ground living spiders 

Plate 1. Jumping spiders (Salticidae), the most diverse family with 159 spp. 
Photographer: Vida van der Walt 

Plate 2. Crab spiders (Thomisidae), the second most diverse family with 116 

spp.  Photographer: Peter Webb 

ORB WEB 

RETREAT WEB 

FUNNEL WEB 

GUMFOOR WEB 
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Biosystematics (continued) 

Alien & Invasive Animals: a South African perspective 

Five researchers from the Biosystematics Programme made con-
tributions to an important new book, “Alien & Invasive Animals: a 
South African perspective”, compiled by C. Griffiths and M. Picker, 
who are zoology lecturers at University of Cape Town.  The book 
was published by STRUIK.  This book deals with animals that 
have been accidentally or deliberately introduced into South Africa 
by humans, and that have subsequently established self-
sustaining wild populations. Where alien species have spread 
significantly beyond their point of introduction, they are considered 
as invasive.  
 
This book provides information on the history and impact of alien 
and invasive animals in the South African situation. It discusses 
the costs and consequences of alien animals in the economy and 
environment, and the prevention and control of these species. 
The book also considers the topic of South Africa as an exporter 
of problem animals to other parts of the world. 
 
The following chapter contributions were made by staff of the 
ARC: 

MILLAR I. & STILLER M. 2011. Bugs: Hemiptera  pp. 92-
104. 

STILLER M. 2011. Thrips: Thysanura pp. 104-106. 
STALS R. 2011. Beetles: Coleoptera pp. 108-117. 
DIPPENAAR-SCHOEMAN A., UECKERMANN E. & 

PICKER M. 2011. Spiders, mites and ticks: Arachnida 
pp. 150-159. 

 
Contact: Prof Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za 

New developments in BioNET 
BioNET-INTERNATIONAL (BioNET) is a global network promot-
ing taxonomy, and its niche is to help bridge the gap between 
end-user needs and the taxonomic sector’s ability to meet those 
needs.  BioNET consists of 10 regional networks (LOOPs), 105 
member countries, 60 institutional members, 70 BioNET officers 
and over 2,000 individual members. 
 
During a recent meeting in Malaysia, “Building BioNET's Future” 
organised by BioNET with the Centre for Agricultural Bioscience 
International (CABI) and hosted by CABI Southeast and East 
Asia, the organisation and governance of BioNET at the global 
level was discussed.  Dr Mariette Truter attended as South Af-
rica’s national coordinator of SAFRINET (Southern African sub-
regional Technical Cooperation Network of BioNET), and she 
represented SAFRINET during this meeting.  Dr Truter was 
elected as a council member of BioNET. The BioNET Council 
consists of one representative per LOOP, a representative of the 
International Secretariat and two co-opted invitees. 
 
The meeting in Malaysia explored how BioNET members can 
contribute to Plantwise, a global initiative led by CABI, to improve 
food security and the lives of the rural poor by reducing crop 
losses.  BioNET can play an important role in contributing to the 
Plantwise initiative by supporting a network of diagnostic laborato-
ries which would support field services and, by providing good 
quality taxonomic data, add value to the information provided by 
the Plantwise Knowledge Bank.  The Plantwise Board recognised 
the role of BioNET in promoting the development of taxonomic 
capability worldwide.   
 
ARC-PPRI plays an important role in the global support of Bio-
NET, as it is both the regional coordinating institute of SAFRINET 
(consisting of 15 member countries of southern Africa), as well as 

the national coordinating institute of South Africa.  Dr Connal Eard-
ley is the regional coordinator, while Dr Mariette Truter is the na-
tional coordinator.   
 
Opportunities for the ARC to benefit through the continued support 
and collaboration with BioNET include participating in international 
capacity building programmes for taxonomy, increased global 
collaboration in research through the LOOPs, rendering services 
to CABI in terms of expert identification services to Plantwise Plant 
clinics, and contributing to Plantwise Knowledge Bank. 
 
Contact: Dr Mariette Truter at TruterM@arc.agric.za 

Drs Mariette Truter and Connal Eardley 
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Biosystematics (continued) 

2
nd

 DIAMOND ROUTE RESEARCH CONFERENCE 

The 2nd annual Diamond Route Research Conference was held at the 
De Beers Johannesburg Campus from 29-30 August 2011. Research-
ers who have conducted research on any of the Diamond Route prop-
erties (Venetia Limpopo Nature Reserve, Ezemvelo Nature Reserve, 
Rooipoort Nature Reserve, Tswalu Kalahari, Benfontein, Dronfield, 
Brenthurst Garden, Namaqualand and the Kimberley Big Hole) as well 
as other sites within the De Beers Family of Companies and E Oppen-
heimer & Son, were encouraged to attend and present their respective 
papers at the conference.  The objectives of this conference are to 
provide a platform for researchers to: 

• share the outcomes of the range of research projects that have 
taken place across the Diamond Route properties and other 
sites within the De Beers Family of Companies and E Oppen-
heimer & Son; 

• provide an opportunity for students to present their research to a 
wide range of researchers and media; 

• provide a networking opportunity for the site managers and 
researchers working across these sites; 

• guide future research and post-graduate opportunities across 
the properties. 

  
The Arachnology Unit has a close collaboration with E Oppenheimer & 
Son. The production of the handbook, “Spiders of the Kalahari”, and 
the poster, “The magnificent eight spiders of South Africa”, was spon-
sored by them, and funds are also now available for a new book on 
the spiders of the Grassland Biome. Several of the De Beers research 
facilities on their different reserves were visited by SANSA to sample 
spiders and other arachnids.  The talks and poster presented at the 
conference reflect the results of these surveys. 
 
DIPPENAAR-SCHOEMAN, A.S., HADDAD, C.R. & LYLE, R. The 

spiders of the Grassland Biome. [PAPER]. 
DIPPENAAR-SCHOEMAN, A.S. & HADDAD, C.R. The South African 

National Survey of Arachnida (SANSA) [POSTER]. 
LYLE R. & DIPPENAAR-SCHOEMAN A.S. The spiders of Tswalu 

Kalahari Reserve (Arachnida: Araneae) [PAPER]. 
FAGIR D.M., UECKERMANN E.A., BENNETT N.C. & LUTERMANN  

H.,  2011. Interrelationship between ectoparasites and two hosts 
from South Africa: Namaqua rock mouse Micaelamys namaquen-
sis and Eastern rock elephant shrew (Elephantulus myurus) 
[PAPER]. 

Contact: Prof Ansie Dippenaar-Schoeman at Dip-
penaarA@arc.agric.za 

Diamond Route conference participants 

Spider poster presented at the conference 
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Biosystematics (continued) 

Biosystematics researchers attend the XVII Congress of the  

Entomological Society of Southern Africa 

The Biosystematics Programme did ARC-PPRI proud when seven 
members of staff braved the freezing cold of mid-winter in Bloem-
fontein to attend the 17th Congress of the Entomological Society 
of Southern Africa, hosted by the Department of Zoology & Ento-
mology at the University of the Free State from 3 – 6 July 2011. 
The emphasis of the Congress was on the general advancement 
of entomology in all its aspects on the continent of Africa. The 
Banana weevil, Cosmopolites sordidus (Germar), depicted on the 
logo of the Congress, was chosen because this insect arguably 
poses the greatest threat to food security in Africa. Apart from 
various symposia and a Farmers’ Open Day, the Congress also 
included a workshop on Soil Invertebrates and Soil Health. The 
Congress overlapped with the first half day of the annual Weed 
Biological Control Workshop, providing the opportunity to meet 
with delegates attending this gathering. 
 
The efficiency of the organising committee, generous social func-
tions and warmth of the delegates in general, aided by a glass of 
fiery mampoer one chilly evening, made for a most enjoyable and 
highly successful Congress. Many invaluable contacts were made 
with fellow researchers, and the opportunity was taken by some to 
visit the invertebrate collections at the National Museum, Bloem-
fontein, liaising with the relevant curators and meeting its director. 
 
The following contributions were made by Biosystematics re-
searchers: 
CRAEMER, C. & NESER, S. 2011. Eriophyoid mites in South 

Africa: staggering diversity at microscopic size. [PAPER]. 
DIPPENAAR-SCHOEMAN A.S. & HADDAD C.R. 2011. The 

South African National Survey of Arachnida (SANSA) - phase 
II completed. [POSTER]  

GROBBELAAR, E. 2011. Writing a guide to southern African seed 
beetles – Why? [PAPER] 

KELLY, J. & EARDLEY, C. 2011. Bee biodiversity [PAPER] 
KRÜGER, K., ROBERTSON, M.P., MULLER, L., SCHRÖDER, 

M.L. & MILLAR, I.M. 2011. Aphid monitoring to determine virus 
risk in seed-potatoes in South Africa. [PAPER] 

LEWIS A.S. & DIPPENAAR-SCHOEMAN A.S. 2011. Systematics 
of the Afrotropical Mystarini (Araneae: Thomisidae: Dietinae). 
[PAPER] 

LYLE R. & DIPPENAAR-SCHOEMAN A.S. 2011. A study of the 
genus Ctenolophus Purcell, 1904 (Araneae: Idiopidae) endemic 
to Southern Africa. [PAPER] 

SETHUSA, M.T., MILLAR, I.M., JACOBS, A. & VAN DER BANK, 
M. 2011. The nuclear large subunit gene region 28s, a potential 
DNA barcode for scale insects [PAPER] 

SETHUSA, M.T., MILLAR, I.M., JACOBS, A. & VAN DER BANK, 
M. 2011. DNA barcoding of scale insects and mealybugs in 
South Africa [PAPER] 

STALS, R. 2011. The alien invasive lady beetle, Harmonia axy-
ridis, in southern Africa – where is it heading? [PAPER] 

STALS, R. 2011. The noxious harlequin lady beetle invades 
southern Africa: can you spot it? [POSTER] 

URBAN, R. 2011. Moving the National Collections — Polè, Polè. 
[PAPER] 

VAN NOORT S., EARDLEY C. & ROBERTSON H. 2011. Hymen-
optera of the Afrotropical Region. Species richness assessment 
and virtual book production. [PAPER] 

 
Contact: Ros Urban at urbanr@arc.agric.za and Beth Grobbe-
laar at GrobbelaarB@arc.agric.za 

Daisy Thononda, an MSc student from the University of Venda, is 
investigating spider and beetle assemblages across the Soutpans-
berg altitudinal transect.  Prof Ansie Dippenaar-Schoeman is her 
co-supervisor, and she spent a week at the Arachnology unit to 
learn more about spiders and to get some of her specimens, which 
had been sampled during January, identified. She and the survey 
team are preparing for the October survey. 
 
Contact: Prof Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za 

Venda student to work on long 

term spider survey 

Prof Ansie Dippenaar-Schoeman and Ms Daisy Thononda 

TURKISH SPECIALIST VISITS  

ARACHNOLOGY  

Prof Sultan Cobanoglu, of the University of Ankara, turkey, visited 
Prof Ueckermann for three weeks from 4-23 September 2011. 
Prof Cobanoglu is also the project leader of an EU project involv-
ing South Africa, Turkey and France. The aim of the project is to 
detect and analyse inter- and intra-specific variability of common 
pest and predatory mites using new molecular and imaging tools. 
Solanaceous crops are targeted for this project, and the Turkish 
participants have already completed several surveys in Turkey. 
The sorting of this mite material formed the main part of the visit. 
The second part of the visit was to arrange for a student to con-
duct surveys locally next year. This was done during a visit to the 
Potchefstroom campus of the North-West University, as one of the 
South African partners, Dr L. Tiedt of the SEM laboratory, is sta-
tioned there. Prof Ueckermann was appointed as the South Afri-
can project leader.  
 
Contact: Prof Eddie Ueckermann at Uecker-
mannE@arc.agric.za 

Prof Sultan Cobanoglu, of the 
University of Ankara, and Prof 

Eddie Ueckermann  
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Biosystematics (continued) 

Biosystematics says farewell to Tinyiko and Theresa  

Ms Theresa Sethusa, a molecu-
lar biologist who joined the Bio-
systematics Programme in 2008 
on a three-year employment 
contract, left at the end of July. 
She worked for the Scale Insect 
Barcoding Initiative (SIBI), a 
project at ARC-PPRI funded by 
the Department of Agriculture, 
Forestry and Fisheries. Theresa 
performed the laboratory work 
and DNA studies that were re-
quired for the SIBI project.  
 
She is now based at the Univer-
sity of Johannesburg, where she 
is the coordinator of a DNA Bar-
coding project on invasive spe-
cies in South Africa. Theresa is 
also continuing her PhD studies at the University of Johannesburg, 
on scale insect DNA barcoding for the SIBI project. 
 
Contact: Ian Millar at MillarI@arc.agric.za 

Expo for young scientists 

The Eskom Expo for Young Scientists is an exposition where stu-
dents (ages 7-18) have a chance to show others their projects 
based on their own scientific investigations.  This year’s Expo for 
Young Scientists, Northern Gauteng region, was held on 2-3 Sep-
tember 2011 at Tuks sports grounds. Dr Riana Jacobs-Venter from 
the Mycology Unit, was involved in the adjudication of the 16 pro-
jects in the category Microbes: fungi, bacteria and viruses. The 
primary school projects ranged from a study on various brands of 
bread and how fast they were covered with mould, to how to lower 
the microbial load on ATM keypads. Other projects included a 
study on the spread of Ganoderma species to different trees in 
municipal parks by means of the gardening tools used by municipal 
workers; the various uses of yeasts; and the determination of the 
efficacy of various antibacterial soaps, microbiologically.  
 

Contact: Dr Riana Jacobs-Venter at JacobsR@arc.agric.za 

Mr Tinyiko 
Chauke left 
ARC-PPRI at the 
end of August to 
take up a posi-
tion with the 
Department of 
Agriculture, For-
estry and Fisher-
ies in Stellen-
bosch. Tinyiko’s 
association with 
ARC-PPRI 
started with him 
working as a 

volunteer with the Biosystematics Programme, Mite section at 
Rietondale and then with the Weeds Programme. He joined the 
entomology collections management team of the Biosystematics 
Programme with his appointment as a research technician in mid-
2009, and took part in the great move of the collections to the 
Roodeplaat campus. He was very involved with safety and health 
issues, and also helped to sort out glitches with the new building.  
 
Contact: Ros Urban at UrbanR@arc.agric.za 

Biosystematists�Attend��
Facilitator�Training�Course�

Three mycologists, Drs Riana Jacobs-Venter, Mariette Truter and 
Elna van der Linde, and two entomologists, Mrs Ros Urban and 
Mrs Vivienne Uys, recently attended a Group Training Techniques 
Programme. This outcomes-based training course aims to teach 
delegates to themselves facilitate effective outcomes-based learn-
ing. The programme, presented by QED (Quality Executive Devel-
opment) is AGRISETA (Agricultural Sector Education and Training 
Authority) and SAQA (South African Qualifications Authority) ac-
credited, and registered on the NQF (National Qualifications 
Framework). The five day course includes a comprehensive intro-
duction to learning and various teaching methodologies; followed 
by a formative peer assessment and a summative assessment. 
Learners were found to be competent or not yet competent, fol-
lowing the submission of a Portfolio of Evidence and the delivery 
of a 20 minute facilitation session. The delegates from Biosyste-
matics complied with all the required outcomes of the programme 
and achieved competency. 
 
Contact: Vivienne Uys at UysV@arc.agric.za  

Dr Elna van der Linde, Mrs 
Ros Urban, Dr Mariette 
Truter, Mrs Vivienne Uys and 
Dr Riana Jacobs-Venter (from 
left to right) 
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Biosystematics (continued) 

Prof J C Coetzee, of the Department of Horticultural Sciences at 
the Cape Peninsula University of Technology, visited the National 
Collections of Fungi housed at the ARC-PPRI, on 16 September. 
He is one of the editors of MycoAfrica, the Newsletter of the Afri-
can Mycological Association (AMA). Prof Coetzee has been a 
regular visitor to the Mycology unit in the past, especially when he 
worked on his PhD on the genus Calvatia, and was also part of 
the staff of the Mycology Unit in the early 1980s. He specialises in 
the family Calvatiaceae, which comprises the puffball fungi 
(Gasteromycetes, Lycoperdaceae), and has been instrumental in 
re-evaluating all the specimens of this group in the Van der Bijl 
and PREM collections. He has also contributed numerous speci-
mens to the PREM collection.  
 
Contact: Dr Riana Jacobs-Venter at JacobsR @arc.agric.za 

Training 

Mr Sadegh Far-
zan, a post-
graduate student 
of the Shahid 
Bahonar Univer-
sity of Kerman in 
Iran, visited Prof 
Ueckermann 
from 26 July to 
11 August 2011 
to learn more 
about the taxon-
omy of the phyto-
phagous mite 
family, Tenuipalpidae. More than 500 mounted specimens were 
examined, and several of these were identified as possible new 
species. A taxonomic revision of one of the genera is already near-
ing completion.  For South Africa, knowledge of the Iranian mite 
fauna is of quarantine importance. 
 
Contact: Prof Eddie Ueckermann at  
UeckermannE@arc.agric.za 

A puffball, Lycoperdon perlatum, in its natural habitat 

Vanessa Moodley and Marinda Kloppers, of OmniBio TM in 
Sasolburg, spent a few days during August 2011 at the Nematol-
ogy Unit being trained to identify genera of plant feeding nema-
todes. 
 
Contact: Dr Mariette  Marais at MaraisM@arc.agric.za 

Nongcebo Memela (left) and Tarryn Goble (middle), two post-
graduate students of the South African Sugarcane Research Insti-
tute, visited Dr Mariette Truter from 26 to 27 September 2011 to 
learn more about basic mycology and Beauveria identification.  
Grace Kwinda (right) from the Mycology Unit joined them for the 
identification part.  
 
Contact: Dr Mariette Truter at TruterM@arc.agric.za 

Gasteromycetes expert visits the 

Mycology Unit 

Drs Connal Eardley and Janine Kelly hosted a student, Sohana 
Singh, from the University of KwaZulu-Natal, Pietermaritzburg, 
School of Biochemistry, Genetics and Microbiology. Sohana is an 
MSc student who will be using molecular techniques (DNA bar-
coding) to assess the biodiversity of bees and ants in the "green 
areas"/ parks in the greater Durban area.  The project is an excit-
ing application of molecular techniques which have never been 
used for bee studies before. During her visit to Biosystematics, 
Sohana learnt about the diversity of bees, how to recognize them 
and the various techniques to trap and catch them.  
 
Contact: Dr Janine Kelly at kellyj@arc.agric.za 

Dr Janine Kelly, Ms Sohana Singh and Dr Connal Eardley (from left to right) 

Bee student visits Entomology 
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Plant Microbiology 

The Soilborne Plant Diseases Unit of the Plant Microbe Pro-
gramme, ARC-PPRI, hosted the 21st Interdisciplinary Symposium 
on Soilborne Plant Diseases on 14 and 15 September 2011 at the 
Vredenburg Research Centre of the ARC-PPRI in Stellenbosch.  
The topic for this year’s symposium was Advances in Technology 
and Soilborne Plant Diseases.  The event was attended by 63 
representatives of research councils, national and provincial de-
partments of agriculture, private companies, universities and 
farmers.  Participants represented a wide range of disciplines 
such as agronomy, botany, economy, entomology, genetics, horti-
culture, microbiology, soil microbiology, nematology, plant pathol-
ogy, plant physiology, soil science and zoology. 
 
The following aspects were introduced and discussed in depth: 

1. fungal biodiversity: separating good from evil; 
2. molecular characterization of Streptomyces spp. responsi-

ble for common scab on potato in South Africa; 
3. molecular detection of soilborne pathogens – is it a realistic 

goal?; 
4. soil health assessment and the use of visible-near infrared 

spectroscopy; 
5. advances in technology:  geographical information systems 

and soilborne diseases; 
6. use of principal component analysis to better understand 

nematode communities of sugarcane; 
7. exploring the relationship between microscopy-based soil 

biology measurements and tomato yield using principal 
component analysis; 

8. take-all of winter wheat: modelling of epidemics and yield 
loss for improved disease management; 

9. epidemiology and prediction modelling of Sclerotinia spe-
cies; 

10. improved resistance breeding through molecular dissection 
of traits; 

11. entomopathogenic nematodes to control the soil stages of 
pest insects; 

12. introducing a revolutionary pesticide for the selective con-
trol of soilborne plant pathogens; 

13. options to reduce the impact of soilborne diseases by seed 
technology. 

 
The opening address was delivered by Prof Mohammed Karaan 
(Dean:  Faculty of AgriScience, Stellenbosch University).  Prof 
Pedro Crous (CBS, The Netherlands), Prof Harold Van Es 
(Cornell University, USA) and Prof Philippe Lucas (INRA, France) 
delivered keynote addresses. 
 
Conclusions reached by the delegates to this symposium are 
summarized below. 

1. Most species and genera of plant pathogenic fungi are 
respectively para- and polyphyletic, which has implications 
for disease control.  

2. Identical disease symptoms in different countries, do not by 
default suggest similar species as causal 
agents.  European and American names of pathogens are 
rarely applicable to African and Asian diseases.  

3. Although morphological evidence is less reliable than DNA 
data, the former needs to validate the latter, the relevance 
of which can only be established based on field and glass-
house experiments. 

4. Common scab on potatoes is caused by several Strepto-
myces spp., and the number of strains that are able to 
infect potatoes is expanding at a rapid rate. Using the latest 

COMPOST AND SOILBORNE PLANT DISEASES 

molecular techniques to identify these strains can assist in 
making informed decisions on control methods, and focus 
efforts to reduce the risk that this disease poses to the po-
tato industry. 

5. The use of molecular detection methods, such as DNA- and 
serological based assays, has been important within the 
field of plant pathology for the past two decades. These 
methods allow for faster and more accurate detection of 
soilborne pathogens than conventional isolation studies, 
and have most certainly been an important research tool, 
especially when studying soilborne diseases. However, 
progress on using these techniques for prediction of soil-
borne diseases at the grower level has been slow.  

6. Soil health assessment allows for identification of soil con-
straints for improved agricultural management.  Near-
infrared reflectance spectroscopy (VNIRS) as a rapid 
method to predict soil health indicators was evaluated. Re-
sults indicated that low-cost VNIRS has the potential for 
substituting laboratory-based methods for many physical 
and biological soil health indicators, and in combination with 
traditional soil nutrient tests, provides an integrated soil 
health assessment.  

7. The application of geographical information systems (GIS) 
in plant disease analyses is becoming more popular, pre-
cise and advanced.  GIS can assist with the management of 
plant diseases through the processes of understanding 
where diseases are occurring and which factors might influ-
ence their occurrence, distribution and spread.  Although 
the use of GIS as a decision making tool brings a new di-
mension to plant disease management strategies, it is not a 
wonder tool; its development and implementation does by 
no means overcome the two major concerns of any empiri-
cal research: data availability and data quality. 

8. Principal Component Analysis, using ADE-4 software, has 
proved to be a very powerful tool in nematological research 
on sugarcane. One of the advantages of this tool is that it 
graphically displays results and identifies trends and rela-
tionships between different variables and/or treatments. 
This technique makes possible the study of the whole 
nematode community and not only individual genera. 

9. The link between tomato yield and the microscope-based 
soil biology measures of soil samples collected from three 
climatically different bioregions where tomatoes are pro-
duced in the Limpopo province, was investigated at a scien-
tific level. Results showed that soil texture, especially the silt 
and clay content (0-10%), was the better indicator of tomato 
yield irrespective of climatic zone. 

10. There is no single method for efficiently controlling take-all 
disease of winter wheat. The only way consists in combining 
several different methods of control, each having partial 
efficacy, but acting on different phases of the disease devel-
opment cycle. Epidemiology and modelling are thus central 
to describing the processes underlying disease epidemics, 
to produce their comprehensive organisation in time and 
space, to quantify the damage they cause and the resulting 
yield losses of the crop. Such representations allow the 
identifying of the determinants affecting these processes, 
and deducing the possible integrated disease management 
strategies to control epidemics and minimise yield losses. 

11. The incidence of diseases caused by Sclerotinia spp. de-
pends on numerous weather and agronomic variables in-
cluding temperature effects on preconditioning and germina-
tion of sclerotia, soil moisture, canopy density and micro-

TWENTY-FIRST ANNUAL SYMPOSIUM OF THE SOILBORNE 
PLANT DISEASES INTEREST GROUP OF SOUTH AFRICA 

 

ADVANCES IN TECHNOLOGY AND SOILBORNE PLANT DISEASES 
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Plant Microbiology (continued) 

SOILBORNE PLANT DISEASES (cont.) 

climate, tillage and sclerotial burial depths, cropping cycles 
and many others.  Numerous attempts have been made to 
use these variables in disease prediction models which 
vary in complexity from relatively low input checklist-type 
models to more complex, multivariate systems which at-
tempt to integrate inoculum production with infection proc-
esses.  Evaluation of these models suggests that few ex-
ceed a 70% prediction accuracy and that, in many cases, 
fungicides are being either applied when unnecessary, or 
are not being applied when disease potential is high.  Re-
search into the improvement of models, especially under 
local conditions needs to be encouraged.  

12. QTL mapping approaches have proved highly effective in 
dissecting host resistance, enabling scientists to study the 
individual components of resistance in more detail and in 
tracking genes more effectively in breeding programmes. 

13. It has been shown that endemic entomopathogenic nema-
todes are highly effective against the soil stages of key 
pests, such as false codling moth and the banded fruit wee-
vil. Local researchers are currently investigating the estab-
lishment of high-technology in vitro mass culture and formu-
lation of nematodes for commercial application. These 
nematodes can be used in an integrated pest management 

system, by targeting soil stages of insects which are usually 
not effectively controlled with chemicals. 

14. With increased pressure on limited resources, those in-
volved in agriculture need to understand their role in future 
food security.  It will be possible to meet this challenge if we 
embrace modern agricultural practices, which includes agro-
chemicals as one of the essential components.  The agro-
chemical industry is working hard to develop products which 
are still effective in controlling pests and diseases, but which 
also have little negative or detrimental effect on the environ-
ment and human health. 

15. Advanced seed treatment technology aims to optimize stand 
establishment and plant growth by protecting crops against 
seed and soilborne pathogens. Proper seed treatment 
should contribute to the realization of optimal yield 
of commercial crops under environmentally-friendly condi-
tions.  

16. Although current technology heralds a golden opportunity for 
plant pathology, it means that in many ways we are starting 
over. 

 
Contact: Dr Sandra Lamprecht at LamprechtS@arc.agric.za 

Rooibos (Aspalathus linearis Burm. f.) and its symbionts  

Rooibos tea plant (Aspalathus linearis Burm. f.) is a shrub legume, 
indigenous to South Africa, commonly grown in the Cederberg 
Mountain regions of the Western Cape. Until recently, the micro-
bial symbionts involved in the biological nitrogen fixation of this 
legume were believed to be members of the genus Bradyrhizo-
bium. Recent studies being conducted at the Nitrogen Fixation 
Unit, however revealed that rooibos is nodulated by a diverse 
group of bacteria belonging to both α-proteobacteria and β-
proteobacteria. In the controlled Koch’s postulate experiment 
conducted under glasshouse condition, effective indeterminate 
pink nodules were observed for strains such as SARCC-RB16p 
(Mesorhizobium sp.), SARCC-RB8c (Rhizobium sp.), SARCC-
RB14i (Burkholderia sp.) and SARCC-RB10h (Herbasprillum sp.) 
(Fig. 1). A very low percentage (2%) of the total rhizobia isolated 
from the nodules of rooibos belonged to Bradyrhizobium sp.  
While in the past, the α-subgroup of proteobacteria such as Rhizo-
bia, Mesorhizobia and Bradyrhizobia have long been known to fix 
nitrogen in legumes, the bacteria belonging to the β-
proteobacteria (e.g. Burkholderia spp.) have not been considered 
to form symbiotic associations with legumes. In recent years, 
however, members of the genera Burkholderia and Herbasprillum 

are being reported to form symbiotic relationships with various 
legumes. The occurrence of different group of rhizobia and non-
rhizobia (β-proteobacteria) nodulating rooibos could have resulted 
from horizontal gene transfer, which plays an important adaptive 
mechanism for such bacteria to acquire increased genetic varia-
tion such as acquiring of the nod ABC genes. Further studies to 
identify and study these nodulation genes in these bacteria is 
required to facilitate the study of the microbial ecology of As-
palathus linearis, and the selection of potential nitrogen fixing 
strains to be used as inoculants for this commercially important 
legume.   
 
Findings of the study were recently published: 

HASSEN AI, BOPAPE FL, HABIG J, LAMPRECHT, SC. 
2011. Nodulation of rooibos (Aspalathus linearis Burm. f.), an 
indigenous South African legume, by members of both the α-
proteobacteria and β-proteobacteria. Biol. Fert. Soils , DOI 
10.1007/s00374-011-0628-3. 

 
Contact: Dr Ahmed Hassen at HassenA@arc.agric.za 

Fig. 1. Nodulation of rooibos (Aspalathus linearis) by Mesorhizobium and Burkholderia strains representing the α-Proteobacteria and β-
Proteobacteria group respectively (A and B). Inoculation with these strains resulted in well-developed, healthy looking shoots (left Leonard jars), 

whereas un-inoculated plants resulted in plants with stunted growth (right jars). Pink, indeterminate nodules of rooibos roots inoculated with 
Burkholderia strain SARCC-RB14i compared to uninoculated controls with no nodules (C). 
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Pesticide Science 

Chronic exposure of the rural population to hazardous environ-
mental contaminants, including pesticides, is a matter of great 
concern. Most of the persistent organochlorine pesticides are 
banned but some specific uses are still allowed, such as DDT, 
which is sprayed inside rural huts in the malaria control pro-
gramme. Other pesticides, such as certain organochlorines, or-
ganophosphates, pyrethroids and carbamates, are also sprayed 
for agricultural purposes. Based on this information, a list of 21 
pesticides and metabolites from multiple classes of pesticides, 
was selected for analyses in breast milk samples. Lactation is an 
important means of eliminating these compounds and their me-
tabolites from the body. Analysis of breast milk is, therefore, an 
accepted approach for assessing the pesticide exposure risk to a 
rural population.  
 
A single extraction, multi-residue analytical method was needed 
to detect multiple classes of pesticides at low levels in breast milk 
which is a complex matrix, with a high moisture, lipid, sugar, and 
protein content.  
 
The challenge in securing a successful, multi-residue method lies 
in being mindful of several factors. To name only a few, the fol-
lowing apply:  

• determine what instrumentation and infra-structure are avail-
able; 

• balance the selectivity and sensitivity of the detector on the 
one hand and polarity, acidity/alkalinity, stability of the pesti-
cides during extraction and clean-up on the other hand; 

• a multi-residue method often provides detection of a wide 
range of pesticides, usually by compromising recovery and/or 
sensitivity; 

• to some extent, the detection system, extraction and cleanup-
steps, all either benefit or encumber the analysis of the differ-
ent pesticides; 

• the detection levels differ for the various pesticides; 

• the fat content of some samples varies and a high fat content 
invariably affects chromatography; 

• in some samples, contaminants co-elute and cause serious 
interference with pesticides of interest; 

• the cutting of the guard column for active sites can cause 
strong interaction with analytes; 

• the method should accommodate a sufficiently broad spec-
trum of compounds which provides a certain acceptable de-
gree of selectivity; 

• instrument/detector availability and limit of detection - the limit 
of detection (LOD) of pesticides can be improved by using a 
specific nitrogen phosphorus detector (NPD) and/or a selec-
tive electron capture detector (ECD). The ECD is normally 
used to reach very low detection limits to screen for positive 
samples. The disadvantage of the ECD, being a selective 
detector, is that it will only respond to certain halogenated 
substituents e.g. I, Br, Cl, and F.  The ECD will, therefore, 
only detect organochlorine (O-CL) pesticides and pyrethroids, 
and is highly sensitive to impurities.  The specific nitrogen 
phosphorus detector (NPD) again detects only organo-
phosphate or organo-nitrogen compounds; 

• the inert mass-selective detector (MSD), in the selected-ion 
monitoring (SIM) mode, can detect all four pesticide classes 
(organochlorines, organophosphates, pyrethroids and car-
bamates) within a single run; 

• matrix-matched calibration standard cocktails are needed to 
compensate for the tremendous matrix enhancement effect 

Factors to consider during the development of a single extraction multi-
residue method, able to detect multiple classes of pesticides in breast milk 

caused by breast milk; 

• the inclusion of an internal standard (ISTD) is recommended 
to recognize random errors during preparation and extraction. 
To avoid overestimation of results, it is important to note that 
not more than 5% of the ISTD is lost during extraction.  Ace-
tonitrile, as extraction solvent, has a limited solubility capacity 
to fat. With high lipid content, certain pesticides - particularly 
the most non-polar pesticides - may partition out into an addi-
tional layer and are thus lost. The fat content in milk samples 
is wide-spread and the ISTD might benefit only some pesti-
cides; 

• quantification criteria: a target- and two qualifier ions must be 
identified from a single standard full spectrum, matched and 
confirmed on a well-recognized spectral library. Positive iden-
tification of pesticides in samples is based on: 

♦ retention times; 

♦ presence of the target ion and two qualifier ions; 

♦ qualifier ion to the target ion abundance ratio of the sam-
ples detected must be within 20% of matrix matched 
standards target ion ratios; 

♦ use target ion for quantification. 

• due to contamination and co-extracts from samples, frequent 
GC/MSD maintenance is critical, e.g. 

♦ injection port liner replacement; 

♦ cutting of guard column; 

♦ septum and ferrule replacement; 

♦ leak (air/water) checks; 

♦ MSD tune and a successful tune report - to ensure fully 
operational instrument status and maximum GC-MSD 
performance; 

• method validation: linearity, limit of detection (LOD); limit of 
quantitation (LOQ); recovery, selectivity, repeatability, rug-
gedness; 

• once method validation meets the requirements as being “fit 
for purpose”, sample analyses can continue. 

 
The Pesticide Analytical Laboratory aspires to broaden the scope 
of application with the multi-residue method on different matrices 
and at lower detection limits.  
 
Contact: Christa Smit at SmitC@arc.agric.za 

Chromatogram of 21 pesticides and spectrum (SIM) of one of the peaks 
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Weed Research 

The South African weed biological control community is proud to 
announce the publication of a 372-page compilation of 29 papers 
that reviews research undertaken over the past 10 years on the 
biological control of invasive alien plants in South Africa: 

MORAN, V.C., HOFFMANN, J.H. & HILL, M.P. (Eds) 2011. 
Biological Control of Invasive Alien Plants in South Africa 
(1999-2010). African Entomology (Special Issue) 19: 177-549. 

 
Invasive alien plants have become one of the greatest risks to the 
natural and agricultural environment of the country. Economic 
costs due to lost water, grazing and biodiversity are currently 
estimated at about R6.5 billion per annum. Although South Af-
rica’s spending on biological control is only about 5 % and 14 % 
of the amounts spent on mechanical and chemical control, re-
spectively, the returns on investment from biological control are 
very impressive, with estimated benefit:cost ratios ranging from 
8:1 up to 3726:1. These findings are discussed in one of the pa-
pers contained in the Special Issue:   

VAN WILGEN, B.W. & DE LANGE, W.J. 2011. The costs and 
benefits of biological control of invasive alien plants in South 
Africa. African Entomology 19: 504-514. 

 
This Special Issue is the continuation of a series of reviews of 
biocontrol in South Africa, the previous two having been published 
during 1991 and 1999. The importance of such reviews is empha-
sized by the editors of this compilation, who predict that future 
funding for weed biological control is likely to depend on “…how 
well research scientists can evaluate and articulate, in scientific 
and popular publications, and in convincing economic terms, the 
efficacy of biological control in suppressing the population growth 
and invasiveness of alien plants…”.  
 
As the employer of the majority of the authors and co-authors of 
the review, ARC’s contribution in terms of staff, facilities and fund-
ing is gratefully acknowledged. We would also like to extend our 
greatest appreciation to the Working for Water Programme (WfW) 
of the Department of Water Affairs, who have been the major 
funders of research into the biological control of invasive alien 
plants in South Africa since 1996, in addition to generously spon-

Definitive Publication on the Biological Control of Invasive Alien 
Plant in South Africa 

soring the compilation and printing of this Special Issue.  
The following 23 papers in the Special Issue were authored or co-
authored by staff of ARC-PPRI’s Weeds Research Programme: 
 
COETZEE J.A., BOWNES A. & MARTIN G.D. 2011a. Prospects 

for the biological control of submerged macrophytes in 
South Africa. African Entomology 19: 469-487. 

COETZEE J.A., HILL M.P., BYRNE M.J. & BOWNES A. 2011b. A 
review of the biological control programmes on Eichhornia 
crassipes (C.Mart.) Solms (Pontederiacaeae), Salvinia mo-
lesta D.S.Mitch. (Salviniaceae), Pistia stratiotes L. 
(Araceae), Myriophyllum aquaticum (Vell.) Verdc. 
(Haloragaceae) and Azolla filiculoides Lam. (Azollaceae) in 
South Africa. African Entomology 19: 451-468. 

FOURIE A. 2011. Preliminary attempts to identify pathogens as 
biological control agents against Cestrum species 
(Solanaceae) in South Africa. African Entomology 19: 278-
281. 

GORDON A.J. 2011. Biological control endeavours against Aus-
tralian myrtle, Leptospermum laevigatum (Gaertn.) F.Muell. 
(Myrtaceae), in South Africa. African Entomology 19: 349-
355. 

GORDON A.J. & FOURIE A. 2011. Biological control of Hakea 
sericea Schrad. & J.C.Wendl. and Hakea gibbosa (Sm.) 
Cav. (Proteaceae) in South Africa. African Entomology 19: 
349-355. 

HENDERSON L. 2011. Mapping of invasive alien plants: the con-
tribution of the Southern African Plant Invaders Atlas 
(SAPIA) to biological weed control. African Entomology 
19:498-503. 

HEYSTEK F., WOOD A.R., NESER S. & KISTENSAMY Y. 2011. 
The biological control of two Ageratina species (Asteraceae: 
Eupatorieae) in South Africa. African Entomology 19: 208-
216. 

IMPSON F.A.C., KLEINJAN C.A., HOFFMANN J.H., POST J.A. & 
WOOD A.R. 2011. Biological control of Australian Acacia 
species and Paraserianthes lophantha (Willd.) Nielsen 
(Mimosaceae), in South Africa. African Entomology 19: 186-
207. 

KING A.M., BRUDVIG R. & BYRNE M.J. 2011. Biological control 
of dense-thorned bitter apple, Solanum sisymbriifolium Lam. 
(Solanaceae), in South Africa. African Entomology 19: 427-
433. 

KING A.M., WILLIAMS H.E. & MADIRE L.G. 2011.  Biological 
control of cat’s claw creeper, Macfadyena unguis-cati (L.) 
A.H.Gentry (Bignoniaceae), in South Africa. African Ento-
mology 19: 366-377. 

KLEIN H. 2011. A catalogue of the insects, mites and pathogens 
that have been used or rejected, or are under consideration, 
for the biological control of invasive alien plants in South 
Africa. African Entomology 19: 515-549.  

KLEIN H., HILL, M.P., ZACHARIADES C. & ZIMMERMANN H.G. 
2011. Regulation and risk assessment for importations and 
releases of biological control agents against invasive alien 
plants in South Africa. African Entomology 19: 488-497. 

MADIRE L.G., WOOD A.R., WILLIAMS H.E. & NESER S. 2011.  
Potential agents for the biological control of Tecoma stans 
(L.) Juss. ex Kunth var. stans (Bignoniaceae) in South Af-
rica. African Entomology 19: 434-442. 

McCONNACHIE A.J., RETIEF E., HENDERSON L. & MC KAY, 
F. 2011. The initiation of a biological control programme 
against pompom weed, Campuloclinium macrocephalum 
(Less.) DC. (Asteraceae), in South Africa. African Entomol-
ogy 19: 258-268. 

PATERSON I.D., HOFFMANN J.H., KLEIN H., MATHENGE 
C.W., NESER S. & ZIMMERMANN H.G. 2011. Biological 

Ayanda Nongogo, a member of the Weeds team, proudly display-
ing the Special Issue of African Entomology containing 29 review 
papers on the biological control of invasive alien plants in South 

Africa 
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Weed Research (continued) 

control of Cactaceae in South Africa. African Entomology 
19: 230-246. 

SIMELANE D.O., FOURIE A. & MAWELA K.V. 2011. Prospective 
agents for the biological control of Cardiospermum grandi-
florum Sw. (Sapindaceae) in South Africa. African Entomol-
ogy 19: 269-277. 

SIMELANE D.O., MAWELA K.V. & FOURIE A. 2011. Prospective 
agents for the biological control of Tithonia rotundifolia (Mill.) 
S.F.Blake and Tithonia diversifolia (Hemsl.) A.Gray 
(Asteraceae), in South Africa. African Entomology 19: 443-
450. 

STRATHIE L.W., MCCONNACHIE A.J. & RETIEF E. 2011. Initia-
tion of biological control against Parthenium hysterophorus 
L. (Asteraceae) in South Africa. African Entomology 19: 
378-392. 

URBAN A.J., SIMELANE D.O., RETIEF E., HEYSTEK F., WIL-
LIAMS H.E. & MADIRE L.G. 2011. The invasive “Lantana 
camara L.” hybrid complex (Verbenaceae): a review of re-
search into its identity and biological control in South Africa. 
African Entomology 19: 315-348. 

Biological Control of Invasive Alien Plant in South Africa (cont.) 

Weeds researchers attend international symposium in Hawai’i  

Drs Angela Bownes, David Simelane, Andrew McConnachie (ARC-PPRI Weed Research Programme) and Ms Fiona Impson (ARC-PPRI 
Weed Research Programme/UCT) attended the XIIIth International Symposium on Biological Control of Weeds (ISBCW), held in Hawai’i 
from 11-16 September 2011.  Every four years, the ISBCW brings together weed biocontrol researchers from all around the world.  It is the 
ideal forum for researchers to share their experiences, learn from others, and enter into collaborative research opportunities.  Talks were 
organised according to the following themes:  Pre-release Testing of Weed Biological Control Agents; Emerging Issues in the Regulation 
of Biocontrol; Non-traditional Biological Control Agents; Target and Agent Selection; Prospects for Weed Biocontrol in Pacific Islands; 
Integrating Biocontrol and Restoration of Ecosystems; Ecological and Evolutionary Processes; Social and Economic Assessments of Bio-
control; and Post-Release Evaluation and Management. 
 
ARC-PPRI staff presented two orals in the ‘Pre-release Testing of Weed Biological Control Agents’ session (Bownes, King & Nongogo: 
‘Pre-release studies and release of the grasshopper, Cornops aquaticum on water hyacinth in South Africa’ and McConnachie: ‘Host-
specificity testing of Liothrips tractabilis (Thysanoptera: Thripidae), a candidate biological control agent for Campuloclinium macrocepha-
lum (Asteraceae) in South Africa’) and one oral in the ‘Post-Release Evaluation and Management’ session (Kleinjan, Impson, Hoffman & 
Post: ‘Predicting success? A tale of two midges’).  Four posters were also presented (Bownes: ‘Performance of Hydrellia pakistanae 
(Diptera: Ephydridae) and Hydrellia sp. on the South African biotype of Hydrilla verticillata (Hydrocharitaceae)’; Simelane, Mawela & 
McKay: ‘Potential of the seed-feeding weevil Cissoanthonomus tuberculipennis for biocontrol of balloon vine Cardiospermum grandiflorum 
in South Africa’; Mawela & Simelane ‘Host range of two chrysomelid beetles, Zygogramma signatipennis Z. piceicollis, biological control 
candidates for Tithonia rotundifolia’; and Strathie & McConnachie: ‘First insect agents evaluated for the biological control of Parthenium 
hysterophorus L. (Asteraceae) in South Africa’).  In total, 11 talks (including one keynote) were presented by South African researchers out 
of a total of 85. 
 
In addition to the high quality talks presented over the 
course of the symposium, several stimulating and 
thought provoking workshops were run in the eve-
nings.  The outcomes of these have identified several 
new research collaborations.   
 
The highlight of the symposium was undoubtedly 
when South Africa bid for, and was awarded the 
honour of hosting the next ISBCW in 2014, which will 
coincide with the centenary of biological control weed 
research in the country.  Congratulations and thanks 
on behalf of the South African biocontrol community 
must go to Fiona Impson, and Martin Hill (Rhodes 
University) who successfully secured the winning bid. 
 
Contact: Dr Andrew McConnachie at McCon-
nachieA@arc.agric.za 

VAN DER WESTHUIZEN L. 2011. Initiation of a biological control 
programme against Madeira vine, Anredera cordifolia (Ten.) 
Steenis (Basellaceae), in South Africa. African Entomology 
19: 217-222. 

VAN DER WESTHUIZEN L. & MPEDI P. 2011. The initiation of a 
biological control programme against Argemone mexicana L. 
and Argemone ochroleuca Sweet subsp. ochroleuca 
(Papaveraceae) in South Africa. African Entomology 19: 
223-229. 

ZACHARIADES C., HOFFMANN J.H. & ROBERTS A. 2011. Bio-
logical control of mesquite (Prosopis species) (Fabaceae) in 
South Africa. African Entomology 19: 402-415. 

ZACHARIADES C., STRATHIE L.W., RETIEF E. & DUBE N. 
2011b. Progress towards the biological control of 
Chromolaena odorata (L.) R.M.King & H.Rob (Asteraceae) 
in South Africa. African Entomology 19: 282-302. 

 
Contact: Hildegard Klein at kleinh@arc.agric.za 

Delegates to the XIIIth International Symposium for Biological Control of Weeds in 
Hawai’i 
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Weed Research (continued) 

Cornops aquaticum – Free at last 

Eichhornia crassipes, commonly known as water hyacinth, is a 
perennial aquatic plant native to Brazil, but has spread to a number 
of countries worldwide. Throughout its introduced range, the plant 
has become established in water bodies, where it threatens local 
biodiversity and disrupts both commercial and recreational water 
use. Consequently, water hyacinth has become one of the world’s 
worst invasive aquatic weeds and as such, has been targeted by 
numerous control programmes employing various techniques, but 
often emphasizing biological control. The biological control pro-
gramme against water hyacinth in South Africa already has a suite 
of five arthropod agents, the most released against this weed any-
where in the world. Unfortunately, their success has been variable, 
and they have mostly achieved inconsistent control levels through 
the classical biological control approach.  In some cases this has 
been attributed to periodic flooding or interference from uncoordi-
nated manual and chemical management, which limits the popula-
tion build-up of the insects. In addition to this, research has shown 
that South Africa’s highly eutrophic waters, which stimulate vigor-
ous plant growth, and the wide range of climatic conditions present 
in the country, also limit the efficacy of the already introduced bio-
control agents. In light of this, the semi-aquatic grasshopper, Cor-
nops aquaticum (Orthoptera: Acrididae), which has long been rec-
ognized as being extremely damaging to water hyacinth, was con-
sidered for introduction into South Africa. Laboratory studies have 
shown the grasshopper to perform particularly well on water hya-
cinth plants grown under eutrophic conditions and, because it is 
long-lived and consumes huge amounts of plant tissue, it is antici-
pated to achieve good results even in seasonal environments.  
 
Between 1995 and 1997 colonies were established in quarantine 
from material brought in from Brazil, Trinidad, Venezuela and Mex-
ico. Host specificity testing was completed in 2001, and the grass-
hopper was duly approved for release in 2007. Nevertheless, the 
actual release of C. aquaticum was delayed as further aspects of 
the water hyacinth programme and the candidate agent were in-
vestigated. Concerns were raised over the possibility of negative 
interactions with the already established biocontrol agents present 
in the country. Subsequent laboratory studies, however, showed 
this to be unlikely, and even revealed the damage caused by C. 
aquaticum and the Neochetina weevils, the most widely estab-
lished and effective of the already introduced agents, to be com-
plementary. Following discussion at the 2010 Annual Biological 
Control of Weeds Workshop, and based on the aforementioned 
studies, the biological control community decided to proceed with 
the release. 
 
Climate, water nutrients, plant quality and site stability were the 
most important factors governing the selection of the first release 
sites.  Four initial monitoring sites were chosen, namely Misty Hills 
(Muldersdrift, Gauteng); Dudley Pringle (Tongaat Sugar Estate, 

KwaZulu-Natal); Golden Citrus Estate and Rooigras Farm 
(Komatiepoort, Mpumalanga).  Over 300 late-instar nymphs and 
adults were released both in January 2011 at the Misty Hills site, 
and again in March 2011 at Dudley Pringle. Unfortunately, by April 
2011 no signs of the grasshopper’s establishment at Misty Hills 
could be found. It is unclear why the insects failed to persist; de-
clining late season plant quality at the site, cooler temperatures 
and the onset of frosting, and the relatively low numbers released 
may have contributed to this. Nevertheless, the collected data will 
still serve as a valuable indicator of the conditions under which C. 
aquaticum is likely to persist in the field. Surveys will be under-
taken this spring to determine the population status of the grass-
hopper at Dudley Pringle.  
 
Future work will focus on getting populations of the grasshopper 
established in the field. Increased rearing efforts are currently 
underway at ARC-PPRI Pretoria, and a proposal for the South 
African Sugar Research Institute (SASRI) to mass rear C. aquati-
cum is being finalized in an attempt to boost the numbers re-
leased. Additional releases are planned for spring 2011 at all four 
of the initial monitoring sites, and additional releases are antici-
pated for early summer at an additional KwaZulu-Natal site 
(Enseleni Nature Reserve), and in the Kruger National Park 
(Mkadhzi Spruit). These latter sites have been extensively moni-
tored in the past, and will form part of the expanding post-release 
evaluation programme envisioned for C. aquaticum. 
 
Contact: Anthony King at KingA@arc.agric.za and Ayanda 
Nongogo at NongogoA@arc.agric.za 

Celebrations after the first Cornops aquaticum release at Misty 
Hills, Muldersdrift, Gauteng in January 2011 

Cornops aquaticum – organised escape! 

Prof Stefan Neser, who brought 
in the first culture of Cornops 
aquaticum into South Africa, at 
the first release of the grass-
hopper 

Cornops aquaticum – free at 
last! 
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Scientific publications 

 Chapter in book  

Technology Transfer 

Scientific meetings 

ASALI FAYAZ B., KHANJANI M., MOLAVI F. & UECKERMANN 
E.A., 2011. Phytoseiid mites (Acari: Phytoseiidae) of apple and 
almond trees in regions of western and south-western Iran. 
Acarologia 51: 371-379. 
 
BAGHERI M., NAVAEI-BONAB R., UECKERMANN E.A. & 
GHORBANI H., 2011. Cheyletostigmaeus hassanpouri n.sp., a new 
species of the genus Cheyletostigmaeus Willmann, 1951 (Acari: 
Trombidiformes: Stigmaeidae) from northwest Iran. Acarologia 51: 
347-357. 
 
CHEKE R.A., VAN DER WALT E., MBEREKI C., MTOBESYA B.N., 
MAGOMA R.N., FARMAN D.I., ADRANYI E., MCWILLIAM A. 
2011.). Environmental impacts of the control with organophosphate 
pesticides and explosions of the red-billed quelea bird Quelea 
quelea in Africa in: Book of Abstracts: 8th European Vertebrate Pest 
Management Conference, Berlin, Germany, Julius-Kühn-Archiv, 
Jacob J. & Esther A. (Eds): 130-131. 
 
HODGSON, C.J., MILLAR, I.M. & GULLAN, P.J.  2011.  Cissococ-
cus Cockerell (Hemiptera: Coccoidea: Coccidae), a unique gall-
inducing soft scale genus on Vitaceae from South Africa, with de-
scription of a new species.  Zootaxa 2996: 1-32. 
 
KHANJANI M., ROSTAMI E., ABASSIPOUR H. & UECKERMANN 
E.A., 2011. Description of male and immature stages of Eupalop-
sellus hamedaniensis Khanjani et al. (Acari: Eupalopsellidae). Inter-
national Journal of Acarology 37: 391-404. 

JONES R., MARAIS M. & SWART A., 2011. Aalwurms. In: 
Handleiding vir aartappelproduksie in Suid-Afrika. F.D.N Denner 
& S.L. Venter (eds). ARC-VOPI, Pretoria pp: 195-201. 

DIPPENAAR-SCHOEMAN A.S., FOORD S. & HADDAD C.R. 
2011. Spinnekoppe van die Savanna Bioom. Suid-Afrikaanse 
Akademie vir Wetenskap en Kuns, Biologiese Wetenskappe. 
University of Johannesburg. [PAPER]. 
 
DIPPENAAR-SCHOEMAN A.S. & HADDAD C.R. 2011. Die Suid-
Afrikaanse Nasionale Opname van Arachnida- resulate van fase 
2. Suid-Afrikaanse Akademie vir Wetenskap en Kuns, Biologiese 
Wetenskappe. University of Johannesburg. [POSTER] 
 
FRANZINI P., VAN DER BANK, H. & DIPPENAAR-SCHOEMAN 
A.S. 2011. Genetic, morphologic and behavioural study of Cyrto-
phora species in South Africa (Araneae: Araneidae).  Suid-
Afrikaanse Akademie vir Wetenskap en Kuns, Biologiese Weten-
skappe. University of Johannesburg. [PAPER] 
 
JACOBS-VENTER A. 2011. Die PREM swamversameling 1905 
tot 2011: ‘n Oorsig van aktiwiteite. Suid-Afrikaanse Akademie vir 
Wetenskap en Kuns, Biologiese Wetenskappe. University of Jo-
hannesburg. [PAPER] 
 
SETHUSA T., MILLAR I., JACOBS A., VAN DER BANK M. & VAN 
DER BANK H.  2011.  Scale insect barcoding initiative of South 
Africa. Suid-Afrikaanse Akademie vir Wetenskap en Kuns, Biolo-
giese Wetenskappe. University of Johannesburg. [PAPER]   
 
SWART A. & TIEDT L.R. 2011.  Identifikasie van die sist-
aalwurms van Suid-Afrika met behulp van die skandeer-
elektronmikroskoop (SEM). Suid-Afrikaanse Akademie vir Weten-
skap en Kuns, Biologiese Wetenskappe. University of Johannes-
burg. [POSTER] 

Lectures 

MARAIS M. & SWART A. 2011. Nematode System. Soil Biology 
Meeting. ARC-ISCW. 
 
WOOD A.R. 2011. Biological control of weeds using pathogens. 
Lecture to 4th year Plant Pathology students. University of Stel-
lenbosch, Department of Plant Pathology.  

Workshops / Short courses 

GORDON J.A. 2011. Recent developments in the biological con-
trol of Silky Hakea (Hakea sericea) and Australian Myrtle 
(Leptospermum laevigatum).  Gouritz Cluster Biosphere Reserve 
Workshop.  
 
MARAIS M. 2011. The genus Meloidogyne: Root-knot nema-
todes. Short Course in Nematology, North West University. 
 
MARAIS M. & SWART A. 2011. Control of plant-parasitic nema-
todes. GDRAD and ARC Nematode Mini Event. Gauteng Depart-
ment of Rural Agriculture and Development. 
 
MPEDI P. & URBAN A.J. 2011. Lantana flower gall mite, estab-
lished, spreading and making an impact. Weeds Biocontrol Work-
shop. Plant Protection Research Institute (Cedara). 

Fact sheets on weeds in South Africa 

INVASIVE ALLIEN PLANTS 
BESAANS L. 2011. Cat’s claw creeper, Macfadyena unguis-cati. 
BESAANS L. 2011. Pompom weed, Campuloclinium macrocepha-
lum. 
BESAANS L. 2011. Water hyacinth, Eichhornia crassipes. 
BESAANS L. 2011. Queen of the night cactus, Cereus jamacaru. 
BESAANS L. 2011. Lantana, Lantana camara L. (sensu lato). 
BESAANS L. 2011. Chain-fruit cholla, Cylindropuntia fulgida var. 
fulgida. 
 
BIOLOGICAL CONTROL AGENTS  
BESAANS L. 2011. Carvalhotingis hollandi. A lacebug released 
for biocontrol of cat’s claw creeper. 
BESAANS L. 2011. Carvalhotingis visendi. A lacebug released for 
biocontrol of cat’s claw creeper. 
BESAANS L. 2011. Hylaeogena jurecki. A jewel beetle released 
for biocontrol of cat’s claw creeper. 
BESAANS L. 2011. Hypocosmia pyrochroma. A leaf-tying moth 
released for biocontrol of cat’s claw creeper. 
BESAANS L. 2011. Coelocephalapion camarae. The lantana 
petiole-galling weevil. 
BESAANS L. 2011. Dactylopius tomentosus. Chain-fruit cholla 
cochineal. 
BESAANS L. 2011. Cornops aquaticum. The water hyacinth 
grasshopper. 
 
All the above fact sheets were funded by Working for Water, and 
are freely available on our website: http://www.arc.agric.za/
home.asp?pid=6979 




