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ARC-PPRI SCIENTISTS RECEIVE AWARD 

The Douw Greeff award is presented annually to scien-
tists for the best scientific paper published in the South 
African Academy for Science and Art’s “Tydskrif vir 
Natuurwetenskap en Tegnologie”. This year the award 
went to Prof. Francois Durand and his co-authors for 
the following  paper, which reports on research under-
taken in the Bakwena Cave: 
 
DURAND, J.F., SWART, A., MARAIS, W.C., JANSEN VAN 
RENSBURG, C., HABIG, J., DIPPENAAR-SCHOEMAN A., 
UECKERMANN, E., VENTER, E., JACOBS, A., DE WET, L. 
2012. Die karst-ekologie van Bakwenagrot (Gauteng). 
Die Suid-Afrikaanse Tydskrif vir Natuurwetenskap en 
Tegnologie 31(1): 17 pp.  
 
The karst ecology of the Bakwena Cave (Gauteng) was 
examined by a group of 11 researchers from various 
Institutes.  Karst is an area of irregular limestone in 
which erosion has produced fissures, sinkholes, under-
ground streams, and caves. The Bakwena  Cave is situ-
ated  on the Agricultural Research Council’s  Irene 
campus. The cave houses a variety of organisms, which 
form an intricate and interdependent food web. This 
cave is utilised as a permanent roost by a colony of 
Natal clinging bats. The bat guano, and allochthonous 
plant material that falls into the cave from outside, 
form the basis of the ecology inside the cave, which 
may be considered a typical example of a detritus 
ecosystem. Decomposers such as bacteria and fungi 
are responsible for the decay of the guano and plant 
detritus which, in turn, are utilised by several organ-
isms, including nematodes and mites, as a food source. 
These animals form the next trophic level, which is 
utilised by predatory arthropods as a food source. The 
Cave is one of the few dolomitic caves in South Africa 
that provides access to the water table. The groundwa-
ter houses several types of organisms, including bacte-
ria, fungi and animals – primarily nematodes, crusta-
ceans, mites and spiders.  

The Bakwena Cave is also the type locality for several 
freshwater amphipods in southern Africa. This unique 
and sensitive ecosystem is primarily dependent on bat 
guano. The grassland surrounding the cave is utilised 
by the bats as foraging area, and is currently threat-
ened by urban development and the resulting habitat 
fragmentation and destruction. A cascade of extinc-
tions of the cave-dwelling organisms will follow if the 
bats abandon the cave. 
 
The adjudicators were unanimous in awarding the 
prize for this paper. The significance of this research is 
that it is the first of its kind in the world for a karst 
system, and that the knowledge gained will enable 
insight into how urban encroachment through housing 
development will impact on this sensitive ecosystem. 
This article, and the data gathered from the Irene karst 
ecosystem, is being analysed further for incorporation 
into publications by the various collaborators in their 
respective fields.  

Entrance to the Bakwena Cave 

On the 26 June, several recipients 
received  an award from the South 
African Academy for Science and Art at 
a prestigious function held at the 
Groenkloof Campus.  Of the 11 re-
searchers involved in the cave research 
project, five are from the ARC. They are 
Dr Antoinette Swart (Nematology), 
Prof. Eddie Ueckermann (Acarology), 
Prof. Ansie Dippenaar-Schoeman 
(spiders), Dr Riana Jacobs (Mycology) 
and Johan Habig (Microbiology) .   
 
 
Photo: SA Academy of Science and Art 
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Biosystematics  

The new spider book “ Spiders of the Savanna Biome” was launched at the University of 
Pretoria on 22  May 2013. The function was organised by the Royal Society of South Africa, 
and about 80 people attended  the launch. The 22nd of May was also the International Day of 
Biodiversity, providing an opportunity for the group to celebrate our rich diversity as well. 
Ansie Dippenaar-Schoeman gave a talk on the  Spider diversity of the Savanna Biome.  The 
book is a joint effort of the University of Venda, the Agricultural Research Council, and the 
University of the Free State.  

LAUNCH OF NEW SPIDER BOOK 

From 23–28 June 2013, a delegation of  five South African arachnolo-
gists  attended the 19th International Congress of Arachnology at the 
Kenting National Park in Taiwan. The ARC was represented by Robin 
Lyle of Biosystematics. The congress was very well organised  and 
was attended by 231 delegates from 42 countries. The South African 
researchers’ presentations were well received and considerable feed-
back was received on SANSA and other projects. On Wednesday, the 
traditional break day from congress activities, excursions were organ-
ised to the Nan-Jen Lake Ecological Reserve, Sheding Park and the 
National Museum of Marine Biology and Aquarium. This gave dele-
gates the opportunity to experience the  forests of Taiwan and collect 
some exotic spiders. 

 

PRESENTATIONS 
DIPPENAAR-SCHOEMAN, A.S., LYLE, R.*, HADDAD, C.R., 
FOORD, S.H. & LOTZ, L.N. The South African National Survey of 
Arachnida (SANSA) – the way forward. 

FOORD, S.H.* & DIPPENAAR-SCHOEMAN, A.S. Drivers of spider 
diversity along an altitudinal transect in a floristic kingdom sensitive to 
climate change. 

HADDAD, C.R.*, DIPPENAAR-SCHOEMAN, A.S., FOORD, S.H., 
LOTZ, L.N. & LYLE, R. The faunistic diversity of spiders (Arachnida: 
Araneae) of the Grassland Biome in South Africa. 

 

POSTER 
LYLE, R.* & DIPPENAAR-SCHOEMAN, A.S. A taxonomic revision of 
Afrotropical genera of the trapdoor spider family Idiopidae (Araneae: 
Idiopinae). 

19th International Congress of Arachnology 

Prof. Don Cowan, President of the Royal Socie-
ty of South Africa, launched the book. 
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Biosystematics (continued) 

Africa Nature Training  (ANT) was 
founded in South Africa in 2002 as 
a company dedicated to conserva-
tion and environmental training. 
They celebrated their tenth year of 
environmental training during 2012. 
ANT's environmental training pro-
grammes focus on providing quality 
nature courses. They offer field 
guide courses as well as several 
exciting nature courses. Their flag-
ship programme is the Nature En-

thusiast Course. This nature course is the culmination of many 
years of environmental training experience by expert trainers and 
lecturers, and offers much more than similar courses available on 
the market.  
 
Members of Biosystematics were approached by ANT for assis-
tance in presenting a practical session on arachnids and insects 
that form part of the “Nature Enthusiasts Course”. The practical 
sessions include demonstrating collecting methods for insects and 
spiders in the field, mounting of insects, and interesting repre-
sentative groups of arachnids and insects.  
 
The course was presented at the Biosystematics building at the 
Roodeplaat campus on Saturday 11 May 2013. Forty adult 
“enthusiasts” attended the course, while Robin Lyle and Petro 
Marais of  the Arachnology Unit, and Khumo Mwase and Herbert 
Bennett of the Entomology Unit, assisted during the day. Partici-
pants actively took part in the activities. Exhibits and discussions 
revolved around a set curriculum of the Field Guides Association 
of Southern Africa (FGASA) course, which was being followed.  
 
The participants were also given the opportunity to view the 
Arachnida and Insect National Collections. Opportunities like 
these do much to create awareness of the existence, operation 
and importance, not only of the Biosystematics Programme, but of 
the Institute as a whole.  
 
 
Contact: Herbert Bennett at BennetH@arc.agric.za and Robin 
Lyle at LyleR@arc.agric.za 

BIOSYSTEMATICS ASSISTS WITH ANT COURSE 

Members of the ANT course mounting insects 

               VISITOR TO COLLECTION 
 
Dr Charles Haddad of the University of the Free State visited the 
Spider Unit in May 2013. He and Robin Lyle are busy with three 
papers of which one is a monograph on the spider genera of the 
family Corinnidae that will eventually include > 70 new species 
and three new genera. The monograph is almost completed and 
will be published towards the end of the year.  
 
Discussions are also 
underway between Drs 
Haddad and  Ansie Dip-
penaar-Schoeman on the 
Grassland Project, and a 
new  handbook on the 
Spiders of the Grassland 
that is almost completed.  
Further projects include 
the Soil Project, and publi-
cations of  spider diversity 
in several reserves. 

Penney, D. (ed) 2013. Spider 
Research in the 21st Centu-
ry. Siri Scientific Press, Man-
chester. 320 pp. ISBN 978-0-
9574530-1-2. 

Chapter 1 of this new book deals with “ Biodiversity: An African 
perspective” by  R. Jocqué, M. Alderweireldt & A. Dippenaar-
Schoeman. 
 
Data from the African Arachnida Database, which forms  part of 
the  Biosystematics database, was used in this chapter. Presently, 
South Africa has the highest number of species recorded per Afri-
can country. 

NEW SPIDER BOOK 
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Biosystematics (continued) 

“The IUCN Red List of Threatened Species™ is widely recognized as 
the most comprehensive, objective global approach for evaluating the 
conservation status of plant and animal species.” - International Union 
for Conservation of Nature (IUCN ) webpage, July 2013. 
 
From 11-12 July 2013, Robin Lyle and Janine Kelly of Biosystematics 
attended a two-day training workshop hosted by South African Nation-
al Biodiversity Institute, to learn how to evaluate a biological species, 
and what is required to list them on the IUCN Red List of Threatened 
Species.  The first day was spent learning all the theory behind the 
assessments and understanding the definitions of terms used by the 
IUCN. The second day was spent practising and classifying some 
examples into the most appropriate category.   
 
The scope of each category into which a species can be classified 
was also explained. These categories give a species its status, and 
this information is used by land users and owners, governments and 
conservation bodies globally. The categories into which a species can 
be placed are shown here in the right-hand column. 
 
Contact: Janine Kelly at KellyJ@arc.agric.za  or Robin Lyle at 
LyleR@arc.agric.za 

IUCN Red List of Threatened Species workshop 

EXTINCT (EX) : A taxon is Extinct when there is no reasonable doubt 
that the last individual has died. A taxon is presumed Extinct when 
exhaustive surveys in known and/or expected habitat, at appropriate 
times (diurnal, seasonal, annual), throughout its historic range have 
failed to record an individual. Surveys should be over a time frame 
appropriate to the taxon's life cycle and life form. 
 
 EXTINCT IN THE WILD (EW) : A taxon is Extinct in the Wild when it 
is known only to survive in cultivation, in captivity or as a naturalized 
population (or populations) well outside the past range. A taxon is 
presumed Extinct in the Wild when exhaustive surveys in known 
and/or expected habitat, at appropriate times (diurnal, seasonal, annu-
al), throughout its historic range have failed to record an individual. 
Surveys should be over a time frame appropriate to the taxon's life 
cycle and life form. 
 
CRITICALLY ENDANGERED (CR) : A taxon is Critically Endangered 
when the best available evidence indicates that it meets any of the 
criteria A to E for Critically Endangered, and it is therefore considered 
to be facing an extremely high risk of extinction in the wild. 
 
ENDANGERED (EN) : A taxon is Endangered when the best available 
evidence indicates that it meets any of the criteria A to E for Endan-
gered, and it is therefore considered to be facing a very high risk of 
extinction in the wild. 
 
VULNERABLE (VU) : A taxon is Vulnerable when the best available 
evidence indicates that it meets any of the criteria A to E for Vulnera-
ble, and it is therefore considered to be facing a high risk of extinction 
in the wild.  
 
NEAR THREATENED (NT) : A taxon is Near Threatened when it has 
been evaluated against the criteria but does not qualify for Critically 
Endangered, Endangered or Vulnerable now, but is close to qualifying 
for or is likely to qualify for a threatened category in the near future. 
 
LEAST CONCERN (LC) : A taxon is Least Concern when it has been 
evaluated against the criteria and does not qualify for Critically Endan-
gered, Endangered, Vulnerable or Near Threatened. Widespread and 
abundant taxa are included in this category. 
 
DATA DEFICIENT (DD) : A taxon is Data Deficient when there is 
inadequate information to make a direct, or indirect, assessment of its 
risk of extinction based on its distribution and/or population status. A 
taxon in this category may be well studied, and its biology well known, 
but appropriate data on abundance and/or distribution are lacking. 
Data Deficient is therefore not a category of threat. Listing of taxa in 
this category indicates that more information is required and acknowl-
edges the possibility that future research will show that threatened 
classification is appropriate. It is important to make positive use of 
whatever data are available.  
 
NOT EVALUATED (NE) : A taxon is Not Evaluated when it is has not 
yet been evaluated against the criteria.  

RED LISTING OF SPIDERS OFFICIALY  

STARTING  

On 13 July, four arachnologists  (two from the ARC, one from the 
University of Venda and one from the National Museum of Bloemfon-
tein) attended the first workshop at the South African National Biodiver-
sity Institute (SANBI)  to begin the  conservation assessment of spi-
ders for red listing. As part of the Spider Atlas, a “rarity index” was 
also determined for each of the 2030 spider species. This rarity index 
is based on the rarity of a species based on their distribution world-
wide, Africa and South Africa, as well as their abundance. A value of 
9 indicates that a species is very rare and has a very restricted distri-
bution, while values of 1-5  indicate that the species has a wide distri-
bution, is fairly common and falls in the  “least concern” category. 
This is a long-term project and, with the help of a team at SANBI, we 
hope to complete it within the next two years. 
 
Contact: Ansie Dippenaar-Schoeman at Dip-
penaara@arc.agric.za 

Front:  Stefan Foord, Ansie Dippenaar-Schoeman, Robin Lyle. 
Back: Theresa Sethusa, Tilla Rainondo and Leon Lotz.  
Absent: Charles Haddad 

Blue foot baboon spider—an example of a species with a very 
restricted distribution. 
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A team of five researchers represented the Mycology Unit, Biosystem-
atics Programme, at the 48th Congress of the Southern African Society 
for Plant Pathology (SASPP). This biennial conference with internation-
al participation was held at Klein-Kariba Resort, Bela-Bela, from 20-24 
January 2013, with the theme "Protecting our Future". Two pre-
conference workshops and an in-congress field trip to nearby sites 
were also attended by the Mycology Unit team members. The congress 
was concluded with the conference dinner and awards evening. This 
was an excellent opportunity to present research conducted at the Unit, 
not only to the plant pathology community of South Africa, but also to 
various attendees from overseas, and to promote the National Collec-
tions of Fungi. 
 
The Mycology Unit team presented four oral presentations and two 
posters as listed below: 
 
Oral presentations: 
GOVENDER, R., JACOBS, A. & VAN HEERDEN, S.W. (2013). First 
report of Fusarium oxysporum f.sp. lycopersici race 3 on tomato 
(Solanum lycopersicum) in South Africa.  
 
JACOBS, A. & BOTHA, C.J. (2013). Fusarium spp. associated with 
kikuyu poisoning.  
 
TRUTER, M. (2013). Species discrimination in Alternaria based on 
morphology and phylogeny. 
 
VAN DER LINDE, E.J. & PAZOUTOVA, S. (2013). An overview of 
Claviceps research in South Africa. 
 
Poster presentations: 
JACOBS, A., PAVLIC-ZUPANC, D. & KWINDA, G.T. (2013). The 
National Collections of Fungi: Why should we deposit our material with 
them? 
 
KWINDA, G.T., VAN DER LINDE, E.J. & RONG, I.H. (2013). Detec-
tion and molecular characterization of Mucorales isolated from spoilt 
agricultural commodities collected in fresh produce markets in Gauteng 
Province, South Africa. 
 
Contact: Dr Draginja Pavlic Zupanc at PavlicD@arc.agric.za 

48th Congress of the Southern African Society for Plant Pathology (SASPP) 

Mycology Unit team (from left to right): Drs Elna Van der 
Linde,  Draginja Pavlic-Zupanc, Riana Jacobs, Mariette 
Truter, Ms Grace Kwinda 

6th Annual Agricultural Research Symposium 

 

Dr Draginja Pavlic-Zupanc, senior researcher at Biosystematics Pro-
gramme, Mycology Unit, attended the 6th Annual Agricultural Symposi-
um hosted by the Gauteng Department of Agriculture and Rural Devel-
opment (GDARD). The one-day symposium was held in Pretoria on 4th 
June 2013, and followed by an award ceremony and a gala dinner. At 
this symposium, researchers from various research institutions and 
universities across different disciplines in the field of agriculture report-
ed on the progress of their research projects funded by GDARD.  
 
Dr Pavlic-Zupanc, as research leader, in collaboration with her col-
leagues, Dr Ian du Plooy and Ms Riana Kleynhans from the ARC-
VOPI, obtained funding for a project entitled "Application of organic bio-
fertilizers for cold induced stress protection and yield increase of 
Moringa oleifera trees in Gauteng". This is a new project funded for 
2013/14, and the current status of the project was presented as a post-
er. In total, sixteen posters and 33 oral presentations were presented at 
the symposium, and an abstract book for all presentations was pub-
lished by GDARD. The symposium was a great opportunity for re-
searchers and representatives from GDARD to interact and strengthen 
their collaborations.  
 
Contact: Dr Draginja Pavlic Zupanc at PavlicD@arc.agric.za 

Biosystematics (continued) 

Fig. 1 Dr Draginja Pavlic-Zupanc with her poster 
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     TECHNICAL PANEL ON DIAGNOSTIC PROTOCOLS (TPDP) FOR THE EVALUATION 
OF THE DRAFT DIAGNOSTIC PROTOCOL (DP) FOR DITYLENCHUS DESTRUCTOR/

DITYLENCHUS DIPSACI 

Biosystematics (continued) 

As people and commodities move around the world, organisms 
that present risks to plants travel with them. The International Plant 
Protection Convention (IPPC), which came into being in 1959 at 
the 6th Conference of the Food and Agricultural Organization 
(FAO) of the United Nations, is an international plant health agree-
ment that aims to protect cultivated and wild plants by preventing 
the introduction and spread of pests. As of 1 July 2012, the IPPC 
has grown into a body that encompasses a worldwide membership 
of 177 contracting parties, of which South Africa is one. The Tech-
nical Panel to Develop Diagnostic Protocols for Specific Pests 
(TPDP) is one of the core activities of the IPPC.  
 
Dr Antoinette Swart (Nematology Unit, Biosystematics Pro-
gramme) visited Paris, France from 24 – 28 June as an invited 
expert and lead author of a diagnostic protocol (DP) of the quaran-
tine nematodes Ditylenchus destructor/D.dipsaci. This DP was 
discussed in two sessions of two hours each and the outcome was 
that, after contacting the co-authors on certain matters and ad-
dressing the recommendations by the TPDP members and refer-
ees (still incoming), the draft can be revised and resubmitted to the 
Disciplinary Lead by the end of August 2013. Dr Swart also had 
the opportunity to work with leading scientists in the fields of Nem-
atology, Virology, Bacteriology, Botany and Entomology for five 
days, and received a working knowledge of the drafting of diag-
nostic protocols in different fields of biological sciences. 
 
Contact: Dr. Antoinette Swart at SwartA@arc.agric.za 

Organisations/individuals involved in this meeting were:  
a. TPDP Leads: 
i. Steward: Dr Jane Chard (UK), member of the Standard Com-

mittee (SC) of the TPDP. 
ii. IPPC Secretariad Lead: Ms. Adriana Moreira (FAO, Rome, 

Italy) 
iii. IPPC Secretariat Assistant: Ms. Fabienne Grousset (FAO, 

Rome, Italy) 
b. TPDP Members: 
i. Dr Robert Taylor (New Zealand); Disciplinary Leader: Bacteri-

ology. 
ii. Dr Géraldine Antoine (France); Disciplinary Leader: Nematolo-

gy. 
iii. Dr Delano James (Canada); Disciplinary Leader: Virology. 
iv. Dr Brendan Rodoni (Australia); Disciplinary Leader: Virology 

and back-up bacteriology. 
v. Dr Liping Yin (China); Disciplinary Leader: Botany. 
vi. Dr Norman B. Barr (USA); Disciplinary Leader: Entomology. 
c. Other participants: 
i. Dr Francois Petter (France); Organiser of meeting. 
ii. Dr Natasa Mehle (Slovenia); host-invited expert on molecular 

techniques and bacteriology. 
iii. Dr Antoinette Swart (South Africa); Invited expert: Lead author 

Ditylenchus destructor/dipsaci DP, and  Nematology. 

Specialists of the technical panel in Paris, France 
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The correct identification of many spider species is still problematic 
due to complex variation in morphology and sexual dimorphism.  
Tropical tent-web spiders (Cyrtophora species)  are frequently rec-
orded during surveys in South Africa. Due to the wide range of mor-
phological variation in colour and shape (Fig. 2)  between species, 
the question was asked whether they all belong to one species—the 
cosmopolitan species C. citricola—or whether there are more spe-
cies. 
 
The tropical tent-web spiders make horizontal webs consisting of a 
very tightly woven mesh with a  tight, permanent non-sticky spiral 
having a dome or bowl shape (Fig. 1) .  The web is semi-permanent, 
with the hub open and irregular in shape and size. The open hub 
serves as a passage between the upper and lower level of the web. 
The webs are usually arranged one above the other, with irregular 
barrier webs located above and below the layered webs. The adults 
sometimes build a retreat among the dried leaves and egg cocoons 
in the web.  
 
They are commonly found in the field, but are also very common in 
gardens where they attach their webs to man-made structures such 
as fences, or plants like aloes, cacti and other ornamental shrubs, 
with threads anchoring them to the plants.   
 
The spiders are diurnal and tend to stay at the hub, operating from  
underneath. Flying insects are initially caught in the upper webbing 
while the spider waits to kill the prey once it lands on the web. They 
repair their web every day and renew the entire web infrequently. 
When disturbed, they immediately drop out of the web and, at the 
same time, the colour pattern of the abdomen changes rapidly so 
that the spider blends in with its background. 
 
 Although they are usually solitary, many individuals are frequently 
found together, forming a colony. Sometimes these colonies in or-
chards can cause a problem to farmers. 
 
The egg cocoon is fastened to threads in the web. The egg cocoon 
is slightly flattened on one side and dome-shaped on the other side. 
It is white with only the dome-shaped area decorated with green to 
brown blotches. The spider takes position in on the flattened side of 
the sac with legs folded in under the body. Small nectar birds are 
some of their main predators. 
 
The aim of this study was to determine the species diversity of the 
genus Cyrtophora in South Africa. Using fresh and museum speci-
mens sampled from 2006 to 2011, we combined DNA data - the 
mitochondrial cytochrome c oxidase subunit 1 (CO1) and nuclear 
histone H3 genes - with morphological features of the genitalia to 
investigate the question. The genetic analysis differentiates between 
three to 10 potential species in our dataset based on H3 and CO1, 
respectively. Based on morphological characteristics, we found 
diverse abdominal colour variations, but only two genitalia shapes 
were distinguishable in the collections, which also suggests that at 
least two species (Figs 2 & 3) do occur in South Africa.  
 
 
Further reading:  
 
FRANZINI, P.Z.N., DIPPENAAR-SCHOEMAN, A.S., YESSOUFOU, 
K. & VAN DER BANK, F.H. 2013. Combined analyses of genetic 
and morphological data indicate more than one species of Cyrtopho-
ra (Araneae: Araneidae) in South Africa. International Journal of 
Modern Biological Research 1: 21-34.  
 
 
Contact: A.S. Dippenaar-Schoeman at  
DippenaarA@arc.agric.za or P. Franzini at Franzini @ 
gmail.com 

Fig. 3. This is a new Cyrtophora sp. 

     ONE OR MORE SPECIES ?  DNA USED TO SOLVE TAXONOMIC PROBLEM 

Fig. 1.  The tent-web  of Cyrtophora spp 

Fig. 2. These are all one species—Cyrtophora citricola 

A. Jones 

P. Stephens 

Biosystematics (continued) 
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Biosystematics (continued) 

Understanding our environment is integrally linked to understand-
ing where different species occur, the limits to their distributions 
and how these change over time. The biological world is complex, 
with many different species performing different roles that collec-
tively maintain our environment. Some species are widespread 
and share resources with many other species, while others are 
highly specialised and occupy precise niches. To understand how 
this works, both for the conservation and the sustainable use of 
our environment, it is important to know precisely where speci-
mens were collected using geographical grid references. This is 
not as simple as it first seems. 
 
The modern approach is to use a global positioning device, com-
monly known as a GPS. But obtaining a correct reading requires 
knowing the correct settings and the factors that cause a GPS to 
be inaccurate. Not using the device correctly provides misleading 
data. If used in open spaces, and correctly set, a GPS can pin-
point a locality within a few meters. Altimeters on GPSs are not 
accurate. 
 
In the past, maps were used for georeferencing, and today they 
are still useful. Due to the scale of the maps that are mostly used, 
georeferences were usually done to the nearest minute. Maps are 
accurate if the locality was described properly and the landmarks 
are stable, but changes in roads and buildings introduce errors. 
Contour lines indicate altitude, which may be more accurate than 
readings provided by a GPS. Thus, each system has its ad-
vantages and disadvantages. The worst scenario is the provision 
of inaccurate data, so it is important to describe how georefer-
ences were acquired. 

GEOREFERENCING, ADDING VALUE TO COLLECTIONS 

Very old locality labels have only a place name, such as a town, 
river or area. These are inherently inaccurate because it is impos-
sible to know where in the given area the specimen was collected. 
Georeferencing these specimens involves describing the area in 
which the specimen could have been collected. Also some places 
are hard to find, and many places have the same name. 
 
Apart from GPSs and maps, there are many tools to facilitate 
georeferencing, such as hard copy gazetteers and online re-
sources that include maps, gazetteers and software to help pin-
point localities. The theory and use of the different resources was 
taught during a three-day course hosted by South African National 
Biodiversity Institute (SANBI) and presented at the University of 
Pretoria. 
 
The course was attended by 16 learners, mostly from Gauteng 
because a similar course was presented in Pietermaritzburg last 
year that was mainly for people from KwaZulu-Natal.  Petro Marais 
of the Biosystematics Spider Unit also attended the course. The 
course was organised by Paula Hathorn (SABIF), and was pre-
sented by Sherwyn Mack (Eastern Cape Parks and Tourism 
Agency), Burgert Muller (KwaZulu-Natal Museum) and Connal 
Eardley (ARC). As overseers, two of the World’s leading authori-
ties, John Wieczorek (University of California, USA) and Paula 
Zermoglio (Universidad de Buenos Aires, Argentina,) attended the 
course and provided positive criticism to improve future training in 
this field. 
 
 
Contact: Connall Eardley at EardleyC@arc.agic.za 

The georeferencing class in front of the Zoology building at  the University of Pretoria. 
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Plant Microbiology  

CROWN GALL DISEASE AND ITS CAUSAL AGENTS IN SOUTH AFRICA 

Continued overleaf 

Crown gall disease is caused by Agrobacterium species. The 
disease has been described worldwide on more than 600 plants 
species from 93 families, mostly dicotyledonous. The bacteria are 
soil-borne; they invade their hosts via wounds during transplanting 
of rooted cuttings into infested soil and other cultivating practices. 
Crown gall disease causes major agricultural losses worldwide 
that are blamed mainly on careless exchange of propagation ma-
terial. Symptoms of crown gall are easy to spot, and are some-
times quite spectacular. A tumour usually appears at the crown of 
the infected plant above soil line, on roots and on the lower parts 
of the trunk or stem. Galls may be also present in the upper 
branches. Young galls are white to light beige, older ones turn 
dark brown or even black. Crown gall disease is usually not lethal 
to mature plants, but it may destroy nursery stock and young plan-
tations. The crown gall-inducing bacteria belong to the family Rhi-
zobiaceae. In 2001 it was proposed that all Agrobacterium species 
be transferred to the genus Rhizobium. However, researchers 
have not reached an agreement about the genus placement. Addi-
tionally, the scientific community has not accepted the transfer 
well, and the crown gall bacteria are still called Agrobacterium. At 
present, Agrobacteria contain eight plant pathogenic species 
namely A. tumefaciens, A. rhizogenes, A. rubi, A. vitis, A. larry-
moorei, A. skierniewicense, A. fabrum and A. nepotum and two 
non-pathogenic species, A. radiobacter and A. pusense. Addition-
ally, it was reported that A. tumefaciens is a complex of ten ge-
nomic species.  
 
The first report of crown gall appeared in 1853 where it was dis-
covered on grapevines in France. However, the causal agent was 
only identified 44 years later. The outbreaks of crown gall have 
negatively affected especially the stone fruit growers, deciduous 
fruit farmers, ornamental plants, almond and grapevine industries. 
Researchers assumed that the disease persists in many areas 
due to the poor agricultural practices including the use of infected 
propagation material for planting. Agrobacterium species are eco-
nomically important pathogens in many countries. In South Africa, 
crown gall was first reported occurring on stone fruit trees in 1924 
by Doidge in “A preliminary checklist of plant disease occurring in 
South Africa”. Subsequently the pathogen was found on other 
hosts including grapevines, numerous tree species, ornamentals, 
especially roses and chrysanthemum, brambles, berries and hop.  
 
Diseases of plants caused by bacteria are difficult to control and 
crown gall is not an exception. Chemicals could not effectively 
eradicate the crown gall pathogens. In 1972, New and Kerr isolat-
ed several non-pathogenic Agrobacterium strains from the soil 
around healthy peach, apple and plum trees in Australia. These 
authors inoculated healthy seedlings of tomato and peach with a 
mixture of pathogenic and non-pathogenic strains. One isolate, 
K84, gave total control of crown gall in greenhouse and field ex-
periments, when added to wound sites at a 1:1 ratio with cells of 
A. tumefaciens. Since then, the strain K84 has been used as a 
commercial biological control against crown gall worldwide on a 
variety of crops. The strain K84 failed to control crown gall in 
grapevine, caused by A. vitis. In 1985, Staphorst and his team 
evaluated several non-pathogenic A. vitis strains isolated from 
grapevines for their potential as a biological control. One isolate, 
F2/5 prevented the development of crown gall on grapevine in 
stem wounding experiments in a greenhouse. Since 1997, the 
strain F2/5 has been applied to vines prior to planting to protect a 
vine against crown gall disease. In South Africa, both K84 and 
F2/5 inoculants are available in a peat substrate.  
 
The peat, containing at least ~109 cells of inoculant per gram, is 
suspended in water. Seedlings and cuttings are dipped in that 
suspension before planting to protect any wound sites against 
pathogenic invasion. K84 and F2/5 do not cure infected plants, but 
act as a preventative treatment.  

Fig. 1 Crown gall on rose 

Agrobacterium strains isolated from various crops are preserved in 
the Plant Protection Plant Protecting Bacteria (PPPPB) culture 
collection at the ARC-PPRI. The strains have not been properly 
classified because the species descriptions were based only on 
pathogenicity and phenotypic characterisation. Therefore, a study 
was conducted to characterise and identify South African Agro-
bacterium isolates. Apart of strains from the PPPPB culture collec-
tion, many freshly isolated bacteria from infected material collect-
ed from various orchards in the Western Cape were also included. 
The Française de Bactéries Phytopathogènes (CFBP) culture 
collection provided the reference strains for the study.  
 
The classification of new or unusual isolate requires a polyphasic 
approach, including biochemical and molecular techniques for 
appropriate taxonomical placement of a bacterial isolate. In the 
study we used the Biolog system for biochemical tests, amplified 
fragment length polymorphism (AFLP) fingerprinting technique 
targeting the whole genome and sequences of two genes, 16S 
rRNA and protein coding recombinase A (recA) fragments. The 
data was analysed using the Bionumerics software. 

Fig. 2 Grown gall on peach tree 
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CROWN GALL DISEASE  (continued) 

Fig 2. Glasshouse Koch’s postulate inoculation trial of soybean 
seeds with Bradyrhizobium japonicum strain WB74  

Fig.1(a-b). Monitoring SIMLESA researchers while they were  
isolating Rhizobium from legume inoculants for quality control (1a) 
and from root nodules (1b) at the Nitrogen Fixation Laboratory 

The Biolog system did not always identify the strains accurately. 
For example, some Agrobacterium strains which did not produce 
3-ketolactose (a test used to differentiate A. tumefaciens from 
other Agrobacterium species) produced fingerprints similar to A. 
tumefaciens. However, we concluded that it should be conducted 
on some isolates as a quick identification method. Molecular fin-
gerprinting by AFLP provided identification to the species level, but 
it is too time-consuming for routine testing. The analyses of both 
recA gene and 16S rDNA sequences showed similar groupings of 
the strains within the phylogenetic trees constructed by using the 
MEGA specialised software, although the precise branching pat-
terns showed some variation.  
 
In conclusion, RecA gene has proven to be a powerful tool for 
identifying agrobacteria to the species level, and to differentiate 
among the nine genomic species of the A. tumefaciens complex 
than the 16S rRNA gene. 

The results showed that three species of pathogenic Agrobacte-
rium occur in South Africa, A. tumefaciens, A. rhizogenes and A. 
vitis. All three species were isolated from galls in grapevines. Ad-
ditionally, strains identified as A. tumefaciens belong to five ge-
nomic species, based on the recA gene sequence analysis, name-
ly recA-G1, recA-G4, recA-G7, recA-G8 and recA-G9. Previous 
studies reported that A. vitis induces gall only on grapevine. How-
ever, we found that A. vitis may cause crown gall in roses and 
beans, meaning they are new hosts of that pathogen. When bio-
logical control strains are used to protect crops from crown gall, 
only one inoculant is applied to plant material. Grapevines are 
treated with F2/5 and all other crops with K84 strain. Our findings 
imply that in some cases, for example roses and grapevines, both 
K84 and F2/5 should be combined in the treatment to obtain better 
control. However, this needs to be confirmed by further research.  
 
Contact: Valery Moloto at molotov@arc.agric.za 

NITROGEN FIXATION LABORATORY HOSTED 16 RESEARCHERS FROM   

SEVEN AFRICAN COUNTRIES  

On May 8, the Nitrogen Fixation Laboratory at the Biological Nitro-
gen Fixation (BNF) unit hosted 16 researchers from seven African 
countries including Ethiopia, Kenya, Uganda, Malawi, Rwanda, 
Mozambique and Tanzania. The unit organised a laboratory and 
glasshouse training session on Techniques in Legume Rhizobium 
Symbiosis.  The training session was prepared as part of the SIM-
LESA (Sustainable Intensification of Maize and Legume Cropping 
System) capacity building programme for eastern and southern 
African countries. The one-day session was organised by the 
ARC-CO, and prepared by research and support staff of the Bio-
logical Nitrogen Fixation Unit of the ARC-PPRI. 
 
The contents of the session focused on laboratory training on 
isolation of rhizobium from root nodules; quality control of legume 
rhizobium inoculants as well as glasshouse inoculation trials. The 
session began with briefing and demonstrating to the researchers 
on each topic by providing them with an additional self-
explanatory laboratory manual prepared for this purpose. They 
were then allowed to do the practical training on their own, with 
intervention by ARC-researchers when necessary. As one of SIM-
LESA’s strategic objectives is capacity building to increase the 
efficiency of agricultural research today and in the future, we hope 
that the training organised by our unit at ARC-PPRI will make an 
important contribution in the implementation of SIMLESA’s pro-
gramme.    
 
Contact:  Dr. Ahmed Idris Hassen at HassenA@arc.agric.za 

Plant Microbiology (continued) 

mailto:HassenA@arc.agric.za
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Weed Research  

Release of biological control agents approved by DAFF 

Fig. 1. Pompom weed  

Fig. 2. Parthenium (‘starvation weed’) 

Fig. 3. Water hyacinth  

Biocontrol researchers and practitioners in South Africa have re-
ceived another reason to celebrate during this centenary year. The 
arrival of spring this year will mark not only the 100th anniversary 
of the release of the first weed biocontrol agent in South Africa 
(see Plant Protection News No 94, 2013), but also the long-
anticipated releases of several promising, new weed biocontrol 
agents. 
 
The Department of Agriculture, Forestry and Fisheries (DAFF) 
recently issued permits for the release of host-specific insect spe-
cies as biological control agents against five invasive alien plants 
in South Africa. These are a stem-galling thrips (Liothrips tractabi-
lis) on pompom weed (Campuloclinium macrocephalum) (Fig. 1), 
a shoot-tip boring moth (Dichrorampha odorata) on chromolaena 
(Chromolaena odorata) (see p.12), a stem-boring weevil 
(Listronotus setosipennis) on parthenium (Parthenium hysteropho-
rus) (Fig. 2) , a leaf feeding ladybird beetle (Mada polluta) on yel-
low bells (Tecoma stans) (see p.13) and a sap-sucking bug 
(Megamelus scutellaris) on water hyacinth (Eichhornia crassipes) 
(Fig. 3). All except the last species were developed by the ARC-
PPRI Weeds Programme. Five further release applications sub-
mitted by ARC-PPRI, representing six biocontrol agents (all in-
sects) are currently being processed.  
 
This marks a major breakthrough, as the process had been at 
something of an impasse. During a meeting in late January 2013, 
representatives from DAFF, Department of Environmental Affairs 
(DEA), ARC-PPRI and Rhodes University agreed on an interim 
procedure for processing the accumulated applications. A biocon-
trol review committee, chaired by Philip Ivey of the South African 
National Biodiversity Institute (SANBI) within DEA, was also 
formed to assess comments from the expert reviewers, issue rec-
ommendations to DAFF, and assist in developing relevant proto-
cols for future applications. 
 
The weed biocontrol fraternity in South Africa would like to ex-
press its thanks to all individuals and institutions that have enabled 
the development and success of this process- from DAFF, to the 
expert reviewers who have given their time without compensation. 
 
 
Contact: Dr Costas Zachariades at                                      
ZachariadesC@arc.agric.za  

mailto:ZachariadesC@arc.agric.za
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Continued overleaf 

Weed Research (continued) 

Dichrorampha odorata – a newly-released  biocontrol agent for Chromolaena odorata 

Fig. 1. Dichrorampha odorata adult 

Fig. 2. Newly-laid egg 

Fig. 3. Newly-hatched larva (insert), and initial larval boring 
damage on plant  

ARC-PPRI’s Cedara-based researchers, responsible for the biological 
control of chromolaena  (also known as triffid weed), are excited about 
the recently-obtained authorisation to release a new biocontrol agent 
from quarantine. 
  
Despite the insect biocontrol agents already released on Chromolaena 
odorata (Asteraceae) - also known as triffid weed or chromolaena, it 
remains the most serious economic and environmentally damaging 
weed in KwaZulu-Natal (KZN) province, South Africa. The only agents 
established so far are the leaf-feeding moth Pareuchaetes insulata 
(Walker) (Erebidae), and the leaf-mining fly, Calycomyza eupatorivora 
Spencer (Agromyzidae), although they give disappointingly inade-
quate biocontrol performance. Among the reasons for the failure of 
these biocontrol agents against chromolaena is biotype incompatibil-
ity, as the South African biotype is believed to originate from the north-
ern Caribbean islands, specifically Jamaica or Cuba, whereas many of 
the agents previously evaluated are from other parts of the weed’s 
wide native range.   
 
Dichrorampha odorata Brown and Zachariades (Tortricidae) (Fig. 1), a 
moth with shoot tip-boring larvae, was collected from Jamaica in 2005 
for evaluation as a potential biocontrol agent of chromolaena. This 
agent was considered because no shoot-tip attackers have yet been 
released.  It is a newly-described species, and as a potential biocon-
trol agent it was first important to thoroughly study its biology in quar-
antine, including aspects such as fecundity, fertility, larval develop-
ment and adult longevity. Biology studies have shown that each fe-
male lays about 15 eggs (Fig. 2) on leaves near the shoot tips over a 
lifespan that ranges from 2 to 7 days. Ninety-six percent of the eggs 
hatch in 10 days.  Once they have hatched, the larvae (Fig. 3) bore 
into shoot tips, eventually killing the tip. On pupation, they leave the 
shoot tip and move onto an adjacent leaf, where they roll a section of 
the leaf, bind it with silk, and pupate inside it (Fig. 4). There are five 
larval instars, and pupation takes place after 20-23 days. Although the 
shoot tip-boring moth lays few eggs, like other tortricids these incon-
spicuous scale-like eggs are laid singly on the leaf, which is believed 
to be a valuable attribute for escaping parasitism. 
 
Host-specificity work conducted on D. odorata from 2009 to 2011 in 
quarantine at ARC-PPRI Cedara showed that this agent is highly spe-
cific.  Larval no-choice trials were carried out on 34 asteraceous plant 
species, including chromolaena. Five recently-hatched larvae were 
placed onto five shoot tips on each plant, and three replicates of each 
test species were used. Initial boring was observed on 15 test species. 
The percentage of larvae initially boring into shoot tips was high on 
chromolaena and the closely related species Mikania natalensis (an 
indigenous species) and Ageratum conyzoides (a garden ornamental); 
the latter species is commonly attacked by biocontrol agents of chro-
molaena in laboratory trials. Considerable damage was observed in 
one shoot tip on only one plant of the indigenous Stomatanthes afri-
canus, which is the species most closely related to chromolaena in 
southern Africa. Only slight damage was induced in the other 13 plant 
species. None of the larvae completed their development on any of 
the test plants, whereas those on the chromolaena control plants had 
a high pupation rate and survival rate to adulthood. Due to the slight 
damage induced on these non-target species, adult no-choice trials 
were subsequently conducted. Although eggs were laid on the target 
weed as well as four of the non-target species, chromolaena was the 
only species that displayed larval boring and that sustained larval 
development through to adulthood. 
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Weed Research (continued) 

Fig. 5. Dr Costas Zachariades and Nontembeko Dube carrying out 
the first pupal release of the chromolaena shoot tip-boring moth, 
Dichrorampha odorata 

The efficacy of an agent on a host weed is also important in bio-
control programmes. The impact of D. odorata on the growth of 
potted chromolaena plants in the laboratory was, therefore, as-
sessed over a period of 9 months. Sixteen young chromolaena 
plants of the same age were assigned to a treatment where 50% 
of the shoot tips were inoculated monthly with recently-hatched 
larvae and a treatment where 100% of the shoot tips were inocu-
lated monthly, as well as an untreated control. By the end of the 
trial, the agent had not reduced the number of chromolaena shoot 
tips in either treatment, and damage was not significantly different 
from the control.  Similarly, D. odorata did not impact negatively on 
the stem diameter or the plant biomass (dry weight of roots, 
stems, leaves and flowers) of chromolaena.   
 
However, the impact of the D. odorata moth directly affected the 
height of treated plants, which were significantly shorter than the 
untreated control. There was no significant difference between the 
height of the plants in the two treatments. In addition, plant flower-
ing was reduced on both treatments relative to the control. This 
reduction in both the plant height and flower production in the 
laboratory is likely to result in less competitive plants in the field. 
 
Since D. odorata has a short life cycle, is easy to rear, and is safe 
for release in South Africa, an application for its release from quar-
antine was submitted to the Department of Agriculture, Forestry 
and Fisheries (DAFF).  Permission to release D. odorata was 
granted by DAFF on the 18th June 2013, and the first releases of 
390 pupae were promptly made at Paradise Valley in Pinetown, 
KwaZulu-Natal, eight days later (fig. 5). Future mass-rearing of the 
moths will be outsourced to the South African Sugarcane Re-
search Institute, and a starter culture will soon be handed to them.  
More releases are envisaged for the next season.  
 
It is expected that the shoot tip-boring moth will establish along the 
moister coastal belt of KZN but, hopefully, it will also persist in the 
drier inland regions in KZN, Limpopo and Mpumalanga provinces, 
unlike the leaf feeding agents already released. If the D. odorata 
moth attains adequate population levels in the field, it is hoped that 
this agent will decrease the growth rate of stems, resulting in 
shorter, less competitive chromolaena plants with fewer flowers. 
 
Contact: Ms Nontembeko Dube at DubeN@arc.agric.za  

Fig. 4. Pupa (insert), and larval damage caused by D. odorata. 
Note the leaf roll (indicated by arrow) in which pupation occurs 

Dichrorampha odorata continued 

NEW FACT SHEETS ON WEEDS  
AVAILABLE FROM ARC-PPRI WEBSITE 

 
More fact sheets on invasive alien plants and their biocontrol 
agents are available from:  http://www.arc.agric.za/home.asp?
pid=6979 

 
 Crofton weed. Ageratina adenophora (Spreng.) 

M.King & H.Rob. Lin Besaans 2013.  

 Passalora ageratinae. A leaf spot fungus released 

for biocontrol of Crofton weed. Lin Besaans 
2013.  

 Procecidochares utilis. A stem-galling fly released 

for biocontrol of Crofton weed. Lin Besaans 

2013. 
 Puccinia eupatorii. A rust fungus for biocontrol of 

pompom weed. Lin Besaans 2013.  
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Weed Research (continued) 

Tecoma stans L. (Bignoniaceae), commonly known as yellow 
bells, is an evergreen tree or shrub, native to Mexico and southern 
USA, which is cultivated in South Africa for its splendid, yellow, 
bell-shaped flowers (Fig. 1). It has, however, become invasive in 
South Africa and has been declared a Category 1 weed in terms 
of  the Conservation of Agricultural Resources Act, No 43 of 1983 
(CARA). Since its first record in South Africa during 1858, it has 
extended its distribution and currently occurs in seven provinces, 
as well as in neighbouring countries (Fig. 2). 
 
We are pleased to announce that permission to release the first 
insect biocontrol agent against yellow bells has recently been 
granted by the Department of Agriculture, Forestry and Fisheries. 
Mada polluta, a leaf-feeding coccinellid beetle (Fig. 3) collected in 
Mexico and developed in South Africa as potential biological con-
trol agent of yellow bells (see Plant Protection News No. 88, 
2011), was found to be suitable for release against yellow bells in 
this country.  
 
The females lay their eggs in clusters on the underside of the 
leaves (Fig. 4). Both adults (Fig. 3) and larvae (Fig. 5) skeletonise 
the leaves, thus defoliating the plant and resulting in the loss of up 
to 99% of the leaves (Fig. 6). This is one of the beneficial biologi-
cal attributes that is expected to make the beetle an effective bio-
logical control agent. Pupation takes place on the leaves (Fig. 7).  
 
During the coming summer, this beetle will be released in all the 
provinces where T. stans is distributed.  However, climatic condi-
tions in KwaZulu-Natal, Mpumalanga and Limpopo are expected 
to be most favourable for establishment and spread of the beetle.  
Funding by the Working for Water Programme is gratefully 
acknowledged. 
 
 
Contact: Lulama Gracious Madire at MadireL@arc.agric.za 

DESTRUCTIVE LEAF-FEEDER ABOUT TO BE RELEASED AGAINST YELLOW BELLS 

Fig. 1. Tecoma stans with its attractive yellow flowers 

Fig. 2. Tecoma stans distribution  in South Africa (Drawn by Les-
ley Henderson, ARC-PPRI) 

Fig. 3. Mada polluta adult Fig. 4. Egg clusters on the 
underside of a leaf 

Fig. 5. Larva of Mada polluta, 
showing its feeding damage 

Fig. 6. Adult and 
larval feeding 
damage. Insert: 
the characteristic 
feeding pattern 
of M. polluta 

Fig. 7. The striking pupa of  
M. polluta  
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Information Committee team members at ARC-PPRI 

This group of  dedicated researchers is responsible for the different information activities within ARC-PPRI.  
Presently there are  different  series of documents and information available from ARC-PPRI.  
For more information visit the ARC website. 
 
The following ARC-Plant Protection series are available: 
 Handbook series: 18 handbooks have been produced to date 
 CD rom series: seven CD roms are available dealing with spiders and crop pests 
 Poster series: five wall posters  are available dealing mainly with arachnids. 
 Fact sheet series:  there are currently two types of factsheets available. There are the static ones, e.g. 

weeds  available as pdf’s or fact sheets generated from databases on request. 
 Plant Protection News:  a long-standing, popular, and highly successful newsletter that is now availa-

ble  electronically every three months. 
 NEW!!!Technical Communication series: this is a series of articles, e.g. type lists, species lists  that 

are made available electronically and that can be updated regularly. 
 PPRI Web site: information on research, publications available from the web site. 
 
 
Contact: Ansie Dippenaar-Schoeman at DippenaarA@arc. agric.za 

Back: Lin Besaans (editorial) , Ansie Dippenaar (Chairperson, newsletter co-editor), Hildegard Klein (Weeds 
representative), Petro Marais (Distribution), Elsa van Niekerk (Graphic designer) 
Front: Marika van der Merwe (Microbiology representative), Janine Kelly (Web), Ian Millar (Biosystematics 
representative) Mariette Trutter (Newsletter co-editor), Almie van den Berg (Insect Ecology representative). 
Absent: Annette de Klerk  (Pesticide Science representative) 


