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Some members of the editorial team who have helped over the years 

With this issue, we celebrate the 100th edition of PPNEWS! 
 
The first issue of Plant Protection News, a bulletin of 
the Plant Protection Research Institute, was 
published in September 1985, with the late Dr 
Johan Möhr as the editor. The aim of Plant 
Protection News is to  provide information on 
the research activities at ARC-PPRI and, there-
fore, performs a very important function.  The 
newletter is published four times a year, and the 
form and layout has changed over the years.  It 
was first printed in hard copy up to volume 63, 
when it was decided to produce it only electroni-
cally to save printing costs. The newsletter also 
took on a more trendy appearance and style. Elec-
tronic format also permitted publication of colour 
photos and distribution via internet/e-mail at a frac-
tion of the cost of the printed version. PPNews has 
been coordinated by various editors, and support-
ed by an editorial team that represent the various 
divisions of the Institute. 
 
Volumes 1-28 - Dr Johann Mohr  

Volumes 29-50 - Dr Charnie Craemer  

Volumes 51-63 - Karina Grove  

Volumes 64-85 - Dr Ansie Dippenaar-

Schoeman 

Volumes 86-100 - Drs Ansie Dippenaar-

Schoeman and Mariette Truter 

 
Back issues of Plant Protection News are availa-
ble from the ARC-PPRI library. The newsletter 
provides a good history of  the ARC-Plant Pro-
tection Institute over the last 30 years.  
It is widely read and distributed to > 500 people, 
including farmers, researchers, universities, mu-
seums and government/ and other organisations. 
It is presently available on the ARC website  
(www.arc.agric.za) and readers can subscribe to 
receive it  four times a year. 

PPNEWS cover pages 

April-June 2014 

http://www.arc.agric.za
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Biosystematics  

NEW DIGITAL IMAGING SYSTEM FOR BIOSYSTEMATICS 

Axio Imager compound microscope  

Axio Zoom microscope  

Example of  images taken of spider structures 

The National Research Foundation (NRF) has a National Equipment 
Programme (NEP) that supports the acquisition, upgrade and devel-
opment of state-of-the-art research equipment to the value of between 
1 and 10 million ZAR. Through this NRF call, Biosystematics has been 
successful in securing a total amount of R1.5 million to purchase a 
state-of-the-art micro-imaging system. The aim of this new system will 
be to address the diverse fields studied within Biosystematics. 
 
The micro-imaging system consists of two Carl Zeiss (Pty) Ltd micro-
scopes, namely: 
 

i)  Axio Zoom microscope (3.5-258x magnification) and 
ii) Axio Imager compound microscope with differential interfer-

ence contrast (DIC) and fluorescence (50-1000x magnifica-
tion).   

 
Both microscopes are fitted with an AxioCam MRc high resolution 
camera and are motorised for reproducible settings and automatic 
procedures. The dual nature of the micro-imaging system is essential 
to meet the needs of all researchers in varying fields.   
 
One of the driving factors behind the initial application for a new mi-
cro-imaging system is to follow and keep up with international trends 
in taxonomy and systematics . One of these trends is the digitisation 
of collections, where high quality images are taken of a specimen to 
share with researchers. This creates ‘virtual specimens’ that can be 
shared electronically, and reduces the physical risk to a specimen that 
may occur through   handling or loss during postage.   At the same 
time it will speed up the time-consuming aspects of taxonomy, such 
as compiling line drawings that often need to be edited in a graphics 
programme, with semi-automated methods. The use of this equipment 
will ensure the National Collections housed at Biosystematics follow 
these trends and stay at the forefront of taxonomic research.  
 
In addition to using the micro-imaging system for peer-reviewed out-
puts, researchers in the programme are active with information dis-
semination to both the scientific community and the public. This is 
done through scientific publications, training manuals, pest lists, hand-
books, CDs, conference papers, media releases, radio/TV talks, popu-
lar articles, fact sheets and several web-based products, e.g. electron-
ic newsletters, online fact sheets and the Virtual Museum.  High quali-
ty images of reference specimens are essential for information dis-
semination to improve the quality of the work. These images will im-
prove the training manuals for parataxonomists in various fields.  
 
By early spring the micro-imaging system should be up and running at 
Biosystematics. It will be available to outsider users at a charge. Cur-
rently, a web page is being developed where additional information 
about the system will be available.  
 
Contact : Robin Lyle at LyleR@arc.agric.za 
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Biosystematics (continued) 

SANSA bio-blitz survey at the Enzemvelo Nature Reserve 

Robin Lyle setting out the pittraps 

Some bio-blitz participants 

As part of the SANSA Grassland Project, a bio-blitz survey was 
undertaken in April 2014 at the Enzemvelo Nature Reserve (ENR), 
one of the Diamond Route Reserves near Bronkhorstspruit, Gaut-
eng. The reserve is situated in the Bankenveld, which is a transi-
tion ecotone between the Grassland Biome and Savanna Biome. 
The 4000 hectare reserve is a well-preserved grassland area with 
rocky outcrops and wetlands. The Wilge River forms one boundary 
of the reserve. The bushy river valleys are home to a rich diversity 
of fauna and flora. The ARC spider team and members of the Spi-
der Club of Southern Africa were involved in the bio-blitz, as well 
as two photographers, Peter Webb and Vida van der Walt. 
 
The SANSA bio-blitz surveys employ a standard protocol. Owing to 
limited manpower to conduct sampling and subsequent identifica-
tion of material, four contrasting habitat types were selected in 
ENR for sampling. In each habitat type the following sampling was 
carried out:  
 

 500 sweeps of grasses and/or other low-growing vegetation, 

to sample grass-dwelling spiders using a standard sweep net 
with a diameter of 35 cm;   

 collection of foliage-dwelling spiders from the woody plant 

species by holding a sweep net beneath vegetation and beat-
ing the same branch with a thick wooden stick three times 
per individual beat (500 beats were done);  

 sampling of ground dwellers with 50 pitfall traps with preserv-

ative (ethanediol) set out in a straight line transect 2m apart 
and emptied after 3 days;  

 2 man-hours of active searching under rocks, logs, bark and 

spider webs;  

 10 leaf litter sifting samples.  

 in one habitat site selected by the fieldwork manager, 2 hours 

of nocturnal active searching was conducted.  
 

Representative species were photographed by Peter Webb. The 
spiders were sorted in the field to avoid cannibalism and to prevent 
specimens dying and drying out. All the collected material was 
preserved in 70% ethanol, sorted to morphospecies in the labora-
tory, and identified to species level where possible. The material 
collected is deposited in the National Collection of Arachnida 
(NCA) at the ARC-Plant Protection Research Institute, Pretoria.  
 
The aim of this bio-blitz was to survey the area and sample spiders 
for taxonomic research, and to provide a first checklist of the spider 
fauna of the ENR and indicate the present status of the spider 
fauna sampled.  The annotated checklist is accompanied by data 
on the guilds each species occupies, levels of endemicity and a 
rarity index.  
 
Data will also be used to compare the community structure of ENR 
with the Kliprivierberg Nature Reserve survey that is presently 
underway. From the SANSA database, 31 spp. of spiders were 
known to occur in the reserve before the survey. With all the 
sweeping and beating material sorted and identified, the number of 
species has increased to 150. A total of 45 species (involving >500 
images) were photographed and will be available on the Virtual 
Museum.  
 
This sampling protocol will be repeated  in October 2014 
 
 
Contact: Robin Lyle at LyleR@arc.agric.za and  
Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za 
 

Robin Lyle and Petro Marais selecting the sampling sites 

mailto:LyleR@arc.agric.za
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Biosystematics (continued) 

The North West Province has seen the annual transformation of 
1% of its natural vegetation (i.e 1, 000 km² / year) to agriculture, 
mining and urbanisation, of which agriculture accounts for 73 % of 
this change. If this trend continues for the next 60 years, there will 
be no natural vegetation left. A state of the biodiversity report was 
undertaken and compiled during 2009 using 'state of the art' data 
on spatial land coverage and vegetation, called the Biodiversity 
Conservation Assessment (BCA). 
 
A problem with the BCA, however, was that it lacked detailed 
biodiversity feature data. The report concluded that the province is 
reaching a threshold in the remaining biodiversity, since 60% of 
the land area is considered natural, and is able to support biodi-
versity.  Since a large part of the human population in the North 
West Province relies on the bounty of natural resources, a project 
was initiated to make a detailed inventory of what remains of the 
Province's natural landscapes. 
 
In response to this information dearth, a three year survey (2010–
2013), with the emphasis on three broad taxa, viz. mammals, 
birds, and plants has been completed. At the outset, the bias to-
wards more popular and well known species was stark. However, 
to overcome this bias, the task of the specialists was simply to go 
out and find as many species of other groups throughout the prov-
ince. While in the field, a commitment was made to obtaining data 
on other taxa - since one record is better than none!  They did well 
with reptiles, amphibians, butterflies and moths but, unfortunately, 
did not perform well on the arachnid front. 
 
The information needed is information on species diversity in are-
as and the rarity of specific taxa, a priority areas map will be gen-
erated for province-wide conservation planning. The ultimate aim 
is to generate a biodiversity monitoring system (BIMS) to facilitate 
this process. The new mandate, as of September 2013, is to add 
four other taxa, two vertebrate and two invertebrate, respectively. 
These are: reptiles, amphibians, spiders and scorpions. 
 
At this stage they the NW Province have contacted the Arachnida 
Unit of the ARC for data from their SANSA database. Sticking with 
the  arachnid orders, a distribution database will be added to the 
BCA and refined. The end product will be a map of priority areas 
with varying degrees of conservation need, and such that it can 
facilitate issues such as new park establishments, stewardship 
programmes, EIAs and municipal planning. 
 
From the existing SANSA arachnid database, 2182 records were 
extracted of specimens sampled in the North West Province. The 
orders are represented by: 
 

 Amblypygi 1 family; 1 species 

 Araneae (spiders) 52 families; 402 species 

 Opiliones 2 families; 2 species 

 Pseudoscorpiones 3 families; 5 species 

 Scorpiones 3 families; 13 species 

 Solifugae  2 families; 5 species 

 
From the SANSA Virtual Museum database, images of 122 spi-
ders have been photographed in the North West Province. A pub-
lication on the spider diversity in this Province is in preparation. 
 
 
Contact: Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za and 
John Power at JPower@nwpg.gov.za 

AT LAST A NAME FOR THE  INVASIVE 
DICTYNID SPECIES—Dictyna civica 

The small dictynid spider that was first observed on the walls of 
the Biosystematics building at Roodeplaat Campus in 2010 was 
finally identified by Dr Yuri Marusik of Russia. This small spider 
makes a star-shaped web on the outside walls, with the spiders 
sitting in the centre of the web with silk threads radiating outwards. 
 
 Their numbers increased quickly, and although they were re-
moved from the building in October 2013 they were soon back 
(February 2014). This spider is Dictyna civica  and is also known 
as the wall spider. It probably originates from Europe and has also 
been introduced to Turkey and North America. 

Cavin Shivambu from the Uni-

versity of Venda will model the 

potential distribution of invasive 

spider species including D. civica 

throughout South Africa as part of 

his honours project.  

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

Shield-bum spider unique to the North-West Province      P. Webb 

A female Dictyna civica.  

Web made on the wall  

mailto:DippenaarA@arc.agric.za
mailto:DippenaarA@arc.agric.za


Page 5 PLANT PROTECTION NEWS 

Biosystematics (continued) 

Spider workshop presented to para-ecologists 

An “Introduction to Spiders and other Arachnids” workshop was presented 
by Robin Lyle to six para-ecologists of the South African National Biodiver-
sity Institute (SANBI ) as part of  their Threatened Species Programme 
(TSP). A para-ecologist is a specialist with extensive local knowledge and 
being trained largely on-the-job in one or more fields of ecological science. 
He or she is mutually communicating with the local and scientific communi-
ties, contributing to both scientific research and local development. The 
workshop was held at the Albany Museum in Grahamstown during May 
2014. The TSP is a monitoring and reporting programme, which is divided 
into animal and plant units. Its mandate is to monitor and report on the 
conservation status of indigenous South African plant and animal species. 
The collection of species information is coordinated through this pro-
gramme. Groups of organisms that have been focused on have, historical-
ly, received limited research and conservation attention. Examples of these 
groups include reptiles, spiders and marine fish. The TSP uses the data 
that is collected to assess each species’ risk of extinction against the Union 
of Conservation of Nature (IUCN) categories and criteria. The TSP also 
coordinates and promotes the application of the threatened species infor-
mation in various aspects of conservation. During the two day workshop, 
the para-ecologists learnt the basics of the different arachnid orders, the 
medically important spiders, collecting methods, and basic spider morphol-
ogy. Each of these topics had a practical component.  
 
On the second day of the workshop, time was spent sampling at the Maka-
na Botanical Gardens, Grahamstown. Each para-ecologist had to sort the 
specimens they had collected and provide basic order identifications. This 
was a trial run for the sampling they will do back in their communities. The 
para-ecologists are based in various communities within the Eastern Cape 
Province. The overall aim of the workshop was to provide the para-
ecologists with basic information on spiders, to be aware of what dangers 
and benefits these animals have, and to equip them to sample in their com-
munities. The material they collect will be sent to the Arachnology Unit for 
identification and inclusion in the National Collection of Arachnida.  
 
Contact: Robin Lyle at LyleR@arc.agric.za  

Para-ecologists collecting arachnids in the Makana Botanical 
Gardens  

The para-ecologists working through the different arachnid 
order worksheet 

BIOSYSTEMATICS ASSISTS WITH ANT COURSE 

Staff of the Arachnology and Entomology 
sections of Biosystematics were ap-
proached by Africa Nature Training (ANT) to 
present a practical session on arachnids 
and insects that form part of the “Nature 
Enthusiast Course”. This would be the sec-
ond course of this nature presented, the first 
was presented in May 2013 and there is a 

possibility that future courses of this nature will be offered. These practical 
sessions are aimed at introducing the participants to arachnids and insects 
they would may come across in their natural habitats, and also introduces 
them to interesting behavioural habits and adaptations to their environment. 
Part of the session is devoted to demonstrating collection methods for vari-
ous insect and spider species in the field, but also the mounting of insects 
and the preservation of arachnid specimens. Specimen labelling and col-
lection management is also touched on. Africa Nature Training (ANT) is a 
company dedicated to conservation and environmental training. They focus 
on providing quality nature courses, such as field guide courses as well as 
several other nature courses, of which the Nature Enthusiast Course is but 
one. 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.  
 
The course was presented at the Biosystematics building at the Roodeplaat 

campus on Saturday 5th April 2014. Thirty two adult “enthusiasts” attended 

the course, while Robin Lyle and Petro Marais of the Arachnology Unit, and 

Ian Millar and Herbert Bennett of the Entomology Unit, assisted during the 

day. Participants took an active part in the proceedings. Exhibits and dis-

cussions focused on a curriculum set by the Field Guides Association of 

Southern Africa (FGASA) course.  

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, func-
tion, and importance, of Biosystematics, and the Institute as a 
whole.  
 
Contact: Herbert Bennett at BennettH@arc.agric.za and 

Ian Millar at Millar@arc.agric.za  

Enthusiasts sorting specimens collected during the practi-

cal session 

mailto:LyleR@arc.agric.za
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Biosystematics (continued) 

YELLOW SUGARCANE APHID NOW IN SOUTHERN AFRICA 

The yellow sugarcane aphid, Sipha flava, has recently been found in South 
Africa and Swaziland. Samples were collected on sugarcane in KwaZulu-
Natal during 2013, and in Swaziland in January 2014. Colonies were also 
found on a grass (Hyparrhenia hirta) in Pretoria early this year, which indi-
cates that this aphid has become widespread in southern Africa. Until now, 
yellow sugarcane aphid had not been recorded from this region. It probably 
spread here only recently, as crops like sugarcane are monitored for pests, 
and it is likely that this aphid would have been detected soon after its arrival, 
as it is fairly conspicuous.  
 
Sipha flava occurs on the leaf blades of grasses and cereal crops, and also 
feeds on various sedge plants. It is a pest of sugarcane and other gramina-
ceous crops such as sorghum, and causes plant necrosis. It is probably na-
tive to North America, and has spread to Central and South America, Hawaii, 
Madeira and Morocco. 
 
Both winged and wingless adult forms occur. The wingless adult female is 
oval, about 1.3 to 2.0 mm long, yellow to faintly greenish with rows of small 
faint brown spots, and has long bristle-like hairs on the body. The winged 
adult is similar, but has a light brown thorax. 
 
REFERENCE 
BLACKMAN, R.L. & EASTOP, V.F. 2000. Aphids on the world’s crops (second 

edition). Wiley, Chichester, 466 pp. 
Yellow sugarcane aphid colony on a grass leaf 
blade in Pretoria 

Dr Bonaventure Omondi 
Aman has been appointed 
as a researcher in the Insect 
Unit of Biosystematics. Dr 
Aman obtained a BSc in Agri-
cultural Education and Exten-
sion from Egeron University, 
Kenya; an MPhil Entomology 
from University of Ghana, and 
a PhD in Environmental Sci-
ences (Insect Ecology and 
Population Genetics) at North 
West University, 
Potchefstroom.  
 
He worked as an agriculture/
biology teacher at Chemelil Sugar Academy, (Chemelil Sugar Company) in 
Kenya between 1998 and 2001, and as Training Coordinator, Dudutech Ken-
ya Limited (2004 to 2005) before joining ICIPE, Nairobi between 2005 and 
2009 for PhD studies on the ecology and population genetics of a biological 
control agent of the larger grain borer. After a short stint as Lecturer at 
Masinde Muliro University (2008 – 2009), Kenya, he joined the Swedish Uni-
versity of Agricultural Sciences (SLU), Alnarp on a postdoctoral fellowship 
until 2012. His research was on the molecular and physiological aspects of 
host detection in mosquitoes. Just prior to joining the ARC, he was a joint 
Postdoctoral Fellow at SLU the Max-Planck Institute of Chemical Ecology in 
Jena, Germany, where he continued with work on the molecular basis of 
mosquito host detection.  
 
To date, Dr Aman has published nine papers in internationally peer reviewed 
journals. He is an Associate Editor of the African Association of Insect Scien-
tists (AAIS) and member of several scientific organisations.  
 
Based at the ARC-PPRI, Dr Aman is currently doing molecular research on 
aphids at the ARC, with the aim of developing DNA-based methods of identi-
fying agriculturally important aphids, and conducting molecular population 
studies on selected pest species complexes. He is pursuing similar research 
on tephritid fruit flies of quarantine concern. 
 
Contact: Ian Millar at millari@arc.agric.za 

NEW APPOINTMENTS AT BIOSYSTEMATICS  

HALBERT, S.E., MILLER, G.L. & AMES, L.M. 2013. 
The genus Sipha Passerini (Hemiptera: Aphididae) 
in North America. Insecta Mundi 0326: 1-6.  

 
Contact: Ian Millar at millari@arc.agric.za 

Pholoshi Maake joined the Arachnology Unit—
Mite Section in April 2014 as a junior researcher  
under the supervision of Dr. E.A. Ueckermann as a 
mite taxonomist. Pholoshi recently submitted his 
PhD, titled “Systematics and phylogeography of 
mormyrid fishes in South Africa”, at Rhodes Universi-
ty. 
 
He is busy learning about all the mite families and  
busy preparing fact sheets on them. He also started 
with revisions of parasitic and predatory mite species. 
 
His hobbies and interests are playing and watching 
soccer and cricket. He also enjoys music, and read-
ing science magazines and newsletters. 
 
Contact:  Dr. E.A. Ueckermann at  
UeckermannE@arc.agric.za 
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Biosystematics (continued) 

PPRI-Mycology Unit empowering young and passionate scientists to become 

future mycologists 

The Mycology Unit of  Biosystematics  of ARC-PPRI held 
a week-long introductory molecular biology course in May 
2014. The course was divided into presenting the theory 
of different aspects of molecular biology, and practical 
training. The theory sessions were presented by Dr Adri-
aana Jacobs-Venter (Project Manager: National Collec-
tions of Fungi), focusing on the structure of DNA, tech-
niques for extracting DNA until the DNA is amplified 
(PCR) and sequenced. Also discussed were the evolu-
tionary changes that can alter the structure of DNA, the 
basics of phylogenetics, Parsimony Analysis (PAUP), 
BLAST Analysis and how to interpret a phylogenic tree.  
 
The course was attended by 13 students and staff mem-
bers. The practical session was presented by Mr Pre-
chers Dikhoba (Research Technician, Mycology Unit). 
For the session, each person was requested to bring a 
fungal culture or insect specimen, from which the DNA 
was extracted and a specific gene amplified by the poly-
merase chain reaction (PCR). Then nucleotide sequenc-
es were generated for fungal species. The course em-

The sixth International Congress of Nematology was held during May 
2014 in Cape Town. Nearly 500 delegates from different parts of the 
world attended the congress held under the auspices of the Interna-
tional Federation of Nematological Societies. As hosts, the Nemato-
logical Society of Southern Africa chose the theme of the conference, 
which was "Ensuring the future of nematology by encouraging student 
participation relying on experience and empowering developing na-
tions to ensure global food security". 
 
Four delegates from the National Collection of Nematodes, Biosys-
tematics attended the 6th ICN: Drs Mariette Marais, Antoinette Swart, 
Ms Ado Shubane and Ms Mpho Motlhatlhego.  
 

Presentations 
FOURIE H, , BERRY S., KNOETZE R., SWART A., MARAIS M., 

MALAN A.P. & STEENKAMP S. The status milestones and chal-
lenges of nematology research in South Africa. 

 
MARAIS M., SWART A. & HABIG J. The effect of conservation agri-

culture on nematode populations and soil microbial community 
dynamics. 

 
DU PREEZ G., FOURIE H., THERON P. & SWART A. Nematodes 

indicators of metal pollution in the Wonderfontein Cave (South Afri-
ca). 

 
KNOETZE R., SWART A. & TIEDT, L.R. New cyst nematodes from 

South Africa: a valuable resource for the study of the evolution of 
biogeography of the group. 

 
MBATYOTI A., FOURIE D., SWART A. & MC DONALD A.H. Nema-

tode communities in modern soybean cropping systems in South 
Africa. 

 

Posters 
MARAIS,M., SWART A., SCHOEMAN A.S. & TIEDT L.R. The genus 

Helicotylenchus in the grassland biome of South Africa. 
 
SHUBANE A. & MARAIS M. Adapted technique for extracting nema-

todes from carrots. 

Sixth International Congress of Nematology 

Participants at the molecular biology course 

Contact: Dr Mariette Marais at MaraisM@arc.agric.za  

powered the participants to gain new skills that will be applied in their indi-
vidual research projects.  
 
Contact: Prechers Dikhoba at DikhobaP@arc.agric.za   
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Biosystematics (continued) 

Mycology Seminar Day 

Oral presentations: 
 
BHIYA, T. Characterization of Alternaria leaf blight from symp-

tomatic carrot leaves in South Africa. 
 
DIKHOBA, P. Hypocreales in Grasslands, part 2. 
 
JACOBS, R. Hypocreales, Natural ecosystems and the NCF. 
 
KWINDA, G. Mucorales from selected spoilt fruit commodities in 

the Gauteng province, South Africa. 
 
MALULEKE, L. Hypocreales in Grasslands, part 1. 
 
MANGANYI, M. Diversity of Cylindrocarpon species from soil in 

Gauteng. 
 
MOHLALA, N. Characterisation of Chlorophyllum molybdites. 
 
MTSWENI, P. Fungi from leaf spots on grasses and other 

plants. 
 
MUTAVHATSINDI, T. Fungi causing postharvest disease on 

fruit from Venda. 
 
PIETSERSE, Z. Meta-barcoding of selected areas in the Succu-

lent Karoo Ecosystem. 
 
POO, N. Characterization of Acremonium-like fungi associated 

with carrots in South Africa. 
 
SEEMA, N. Diversity of Glodiocladium in soil from different 

biomes in South Africa. 
 
SELOWA, P. Characterization of the genus Trichoderma from 

soil in South Africa and Zambia. 
 
THIPE, M. SABIF funded digitization of the PREM collection. 
 
TLADI, M. Characterisation of Fusarium species from grasses 

in the South African grassland biome. 
 
TRUTER, M. Pleosporales – linking two worlds. 
 
VAN DER LINDE, E.J. Conclusion of Claviceps research pro-

ject. 
 
VENTER, E. Meta-barcoding of the Bakwena karst Ecosystem. 
 
 
Contact: Dr Mariette Truter at TruterM@arc.agric.za 

Congratulations 

Marcus Thipe - best staff presenter 

Nthati Seema - best junior  
student presenter  

Zelda Pieterse - best senior  
student presenter 

The Mycology Unit held a research seminar day on 9 April 2014 
at Roodeplaat.  The seminar day provided an ideal opportunity 
for all the researchers, technicians and students involved with 
various research projects at Mycology to showcase their work.  
The idea behind the seminar day was to exchange information 
and ideas, and to promote rational thinking, discussions, and 
debates.  Questions after each presentation furthermore promot-
ed active participation and independent thinking. For the younger 
students, this was their first presentation in front of an audience.  
The presentations of all the students and support staff were eval-
uated based on communication skills, organisation of content, 
understanding of work and methodology used.  The best present-
er in three different categories was allocated, namely Marcus 
Thipe for best staff presenter, Nthati Seema for best junior stu-
dent presenter and Zelda Pieterse for best senior student pre-
senter. 
 
Presenters consisted of 4 researchers, 3 research technicians, 1 
data capturer, as well as 1 PhD, 1 MSc, 3 BTech and 4 NatDip 
students, all currently working at the Mycology unit, Biosystemat-
ics building.  The invited speaker, Prof. Eduard Venter from the 
University of Johannesburg, presented a summary of the work on 
“Meta-barcoding of the Bakwena karst Ecosystem” while high-
lighting the importance of baseline knowledge of fungi in that 
area. 
 
The seminar day was a great success and valuable lessons were 
learned.  It was decided to have a seminar day every quarter to 
build on this success.  These discussions will develop the 
presentation skills of the students and help them to become inde-
pendent thinkers, which are important skills to have as future 
researchers in South Africa. 
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Mycology Students sampling at Rietvlei Nature Reserve 

Biosystematics (continued) 

SPIDERS OF THE TSWAING CRATER NATURE RESERVE 

Figs 1 & 2. A new twig spider Araneidae Cyphalonotus 
sp. sampled at the crater.                  Photo: P. Webb 

The survey team at Rietvlei Nature Reserve 

In May of this year students based at the Mycology Unit, Biosystematics 
Division accompanied by Lucia Maluleke and Dr Riana Jacobs visited the 
Rietvlei Nature Reserve in Pretoria, Gauteng Province. The purpose of the 
field trip was to obtain samples of soil and grass species as part of their 
field experimental training and individual research projects. The samples 
form the basis from which diversity of Hypocrelaes fungi in the grassland 
biome of South Africa is studied. This group of fungi accommodate a large 
number of economically important plant pathogens and the study is fo-
cused on their occurrence in natural grassland ecosystems across South 
Africa. The project is funded by the Economic Competitive Support Pro-
gramme and the NRF Thuthuka programme and involves collaborators 
from Austria, Australia and South Africa.  
 
Four sites were selected to represent the topography of the reserve. A 
measuring rope was used to demarcate a 15m horizontal transect at each 
site in an east to west and north to south direction, and a spade was used 
to dig holes, each 15cm deep and 1m apart from each other along the 
measured transect. Selected grass samples were also collected from each 
site, representing the dominant grass species on each site. 
 
All samples were placed in brown paper bags, and the soil was stored in a 
cooler box with ice bricks. All the bags were labelled with the relevant col-
lection information such as date, site and nature reserve  to ensure the 
accurate interpretation of data.  
 
Sampling in reserves proofed challenging due to the presence of danger-
ous game such as Rhinos and Buffalos and a site even had to abandon 
due to the resident buffalo herd. Nevertheless, the survey provided an 
opportunity to gain experience in sampling natural ecosystems.  

The obtained isolates represented new reports of plant patho-
gens, new fungal species and new haplotypes of species 
complexes based on multi gene phylogenies.  
 
Contact: Lucia Maluleke and Riana Jacobs at Ja-
cobsR@arc.agric.za 

A SANSA team  consisting of Ansie Dippenaar-Schoeman, Peter Webb and Vida 
van der Walt visited the Tswaing Crater Nature Reserve (TCNR) in April 2014 to 
sample spiders. The Tswaing Crater is situated 47 km north of Pretoria. It was 
formerly known as Pretoria Saltpan (or Zaltpan). It is situated in the Savanna Bi-
ome and includes an extensive wetland system and a large variety of plant spe-
cies and herbivore animals such as kudu, impala and zebra. 
 
Tswaing is a prime example of an impact crater. This astrobleme is 1.13 km in 
diameter and 100 m deep and the age is estimated to be 220,000 ± 52,000 years 
(Pleistocene). The Tswaing Crater is covered in dense bush. Tswaing Lake is 
100m (330ft) in diameter in the centre of the crater, and is filled by rainwater and a 
spring. The lake once contained high concentrations of salt and soda ash that 
were mined for 44 years until 1956. The remains of the factory still stand near the 
lake. The Tswaing Crater is managed by the Northern Flagship Institution, Gaut-
eng Nature Conservation and the City of Tswane. The 1 946 hectare conservation 
area comprises mostly acacia bushveld, broad-leafed and riverine vegetation. 
 
 
A large number of the spiders sampled that day were photographed by Peter, 
while Vida took care of all the salticids (jumping spiders). All the images  (36) were 
added to the SANSA Virtual Museum. From data in the National Collection of 
Arachnida (NCA) the TCNR checklist presently contains: 
 

 ·2 spider families, represented by 65 species.  

 

 the Araneidae (orb-web spiders) and Salticidae are the most diverse fami-

lies each with 11 species, followed by the Thomisidae (crab spiders) with 
nine species. At least one araneid species is new to science (Fig. 1 & 2). 

 
A second trip is planned in the summer. 
 
 
Contact: Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za 

  

mailto:DippenaarA@arc.agric.za
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Plant  Microbiology 

VERTICILLIUM WILT OF TOMATOES IN SOUTH AFRICA 

Tomatoes (Solanum lycopersicum L.) are one of the most important vegetables 
grown worldwide and the second most important in South Africa. Locally, toma-
toes are produced in all provinces, but the leading production area is the Limpopo 
Province where an area of 3590 ha is planted with tomatoes.  In the past 10 years 
the highest total production of tomatoes in South Africa, was recorded at over 500 
000 tons with a gross value of R160 million.   
 
Verticillium wilt is known to cause premature plant death and a decline in yield of 
tomato production.  In the USA, tomato yields have been reduced by Verticillium 
wilt by 25%-67%. The disease should, therefore, be considered serious since it 
could threaten the sustainable production of tomatoes in South Africa.  Species 
associated with Verticillium wilt of tomato plants are Verticillium dahliae, V. albo-
atrum and V. tricorpus. Verticillium dahliae is the primary causal agent of Verticilli-
um wilt in many agricultural crops, including tomato where isolates can be differ-
entiated into two races.  In South Africa, climatic conditions are more favourable 
for V. dahliae in tomato than for V. albo-atrum, and most cultivars have been bred 
to contain resistance against V. albo-atrum and V. dahliae race 1.  Verticillium 
tricorpus is a weak pathogen and usually has a low incidence in fields. Therefore, 
V. dahlia, and specifically race 2, is considered to be the biggest threat in South 
Africa. In other countries an increased severity of Verticillium wilt has been ob-
served in the presence of the lesion nematode Pratylenchus penetrans.   
 
Verticillium dahliae form microsclerotia that have the ability to survive for long 
periods (up to 15 years) in barren soil. There is a strong correlation between the 
number of microsclerotia in the soil and disease incidence.  In California, it was 
recorded that the presence of six microsclerotia per gram of soil can cause 100% 
wilt on tomato plants.  There is, therefore, a need for a reliable assessment of the 
Verticillium spp. soil population for accurate disease prediction. 
 
Conventional detection and quantification methods for V. dahliae from soil involve 
sampling soil from commercial fields and plating onto semi-selective media to 
determine colony forming units.  Although traditional quantification methods show 
promise they are not accurate enough, very time consuming and retain many 
obstacles leading to unreliable results.  Accurate and less labour intensive tech-
niques such as molecular techniques must be explored to replace the convention-
al quantification methods and to provide easy methods to distinguish between 
different Verticillium species, without skilled taxonomical expertise. 
 
A project is currently being conducted to develop molecular pre-plant detection 
and quantification methods to detect V. dahliae from tomato field soils in South 
Africa. Verticillium species associated with Verticillium wilt are currently character-
ized and tested for virulence under glasshouse conditions.  Ten tomato farms in 
the Limpopo Province were visited during August and November 2013 and 100 
tomato plants were collected at each location.  Vascular tissue, removed from the 
crown area of each plant, was analysed for the presence of Verticillium species.  
Soil and root samples were also collected to investigate the possible association 
of nematodes with Verticillium wilt. 
 
Preliminary identification of the fungal isolates has been done morphologically to 
genus level, and DNA extracted from all the isolates is currently being analyzed 
molecularly for species identification. Preliminary pathogenicity testing is also 
ongoing to identify the most virulent isolates and to determine the V. dahliae races 
involved.  Nematodes recovered from the soil and root samples represented spe-
cies in nine genera of which Pratylenchus and Paratrichodorus are considered to 
be the most important.  In contrast to published literature, the Pratylenchus spe-
cies were all found to be Pratylenchus scribneri and not Pratylenchus penetrans.  
The possible association of these nematodes with the disease might warrant fur-
ther investigation. 
 
The most virulent V. dahliae isolates will be used to develop a cost-effective mo-
lecular technique to detect and quantify the V. dahliae populations in tomato field 
soils. This will provide valuable information to the tomato industry with regards to 
accurate pre-planting assessments and the ability to predict the possible disease 
incidence, which can serve as a guideline for management. 
Traditionally management has focused on reducing V. dahliae populations in soil 
by using chemical fumigants.  Several of the effective fumigants have been 
phased out worldwide due to the negative health and environmental effects and 
high costs.  Future studies will investigate management strategies that are com-
patible with both organic and sustainable agricultural production systems. 

Contact: Ms E. Retief and Drs A. McLeod and S.C. 
Lamprecht at retiefe@arc.agric.za 

Tomatoes in the field showing typical Verticillium wilt symptoms  

Leaves with intervienal chlorosis, necrosis from the tips and  
edges and characteristic V-shaped lesions  

Brown vascular discoloration from which Verticillium dahliae  
was isolated  
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A DECADE OF OYSTER MUSHROOM RESEARCH AND TECHNOLOGY TRANSFER 

In the 1990’s Emeritus Prof Albert Eicker from the University of Preto-
ria started promoting the production of oyster mushrooms in South 
Africa. Oyster mushrooms have a high protein content and are rich in 
vitamins and essential nutrients. Some medicinal properties are also 
linked to oyster mushrooms. One of the major plus points of oyster 
mushrooms is that it can grown on a very wide variety of substrates. It 
can furthermore be used in the breakdown of pollutants or the concen-
tration  of heavy metals.  
 
In 2002 the ARC-PPRI appointed Dr Joliza Pakela as a researcher 
whom teamed up with Dr Susan Koch, Ms Jessica Maimela and Ms 
Mudzuli Mavhunga to further the dream of extending the utilization of 
oyster mushrooms under the South African population. Simplified 
production techniques were introduced to the general public and po-
tential farmers in rural and peri-urban areas in South Africa. The activi-
ties were financially supported by the ARC, LandCare, Department of 
Science and Technology as well as Transnet. These simplified tech-
nologies were delivered to interested growers in all nine provinces. 
Most growers were successful in the production of oyster mushrooms 
under very basic conditions, but could not sustain production due to 
the distance from spawn producers. Spawn production is a specialized 
process and production of quality mushrooms strongly relies on the 
quality of fresh spawn. 
 
Team members during this time also received training in China and 
other eastern countries in the production of various gourmet mush-
rooms. Research conducted by Ms Maimela and Mr Igenious Hlerema 
resulted in both obtaining Master degrees from the University of the 
Free State and the University of Fort Hare respectively. Ms Maimela 

APPLIED MICROBIOLOGY STUDIES AT THE BIOLOGICAL NITROGEN FIXATION LABORA-
TORY TO BE ASSISTED USING THE NIKON NI U FLUORESCENT MICROSCOPE 

Beneficial plant associated bacteria, commonly referred to as plant 
growth promoting rhizobacteria (PGPR), play a vital role in supporting 
plant growth and health. One of the first criteria for these PGPR to 
exert their plant growth promoting effect is to initially colonise the rhi-
zosphere and the root system of the plants. While the free-living rhizo-
sphere bacteria colonise the rhizoplane of their host root system, oth-
ers, such as the symbiotic rhizobia, trigger a chemical signal that sub-
sequently results in the nodulation process and bacteriodes formation.   
 
A better understanding of this root colonisation process of the free-
living rhizosphere bacteria or the characteristic of the bacteriodes 
formed in the root nodules of legumes, is made possible using micro-
scopic examinations. Recently a new Nikon Ni U fluorescent micro-
scope has been installed at the biological nitrogen fixation laboratory. 
This new microscope, which is equipped with Nikon camera and soft-
ware, is yet to be upgraded by fitting it with the DIC accessories, and 
will enable researchers to explore more into the microbial ecology of 
the nitrogen fixing rhizobia and other free-living rhizobacteria.  
 
Apart from the common microscopic preliminary characterisation of 
bacteria using the Gram and Endospore staining, the microscope can 
be used for other aspects of applied microbiology in the unit. Study of 
the microbial ecology of rhizobia such as fitness and persistence of 

Researcher Francina Lebogang viewing Comassie blue stained 
structures of bacterial cells with parasporal bodies through the 
Nikon Ni U microscope, and capturing the image on the hp Pavil-
lion PPxi monitor.     

conducted research 
on wheat straw plus 
bran additives as 
substrate. Mr Hlere-
ma tested wattle and 
pineapple residues as 
potential substrates 
for the production of 
oyster mushrooms. 
Both substrates were 
suitable for mush-

room production. The pineapple substrate contained a high level 
of cadmium and the cadmium transferred into the mushrooms 
which made it not totally safe for human consumption. On the 
other hand oyster mushrooms can be used to extract and concen-
trate cadmium for safe disposal.    
 
In 2009 the Gauteng Department of Agriculture and Rural Devel-
opment started to investment in the establishment of a gourmet 
mushroom industry in Gauteng. Suitable infrastructure, ownership 
of land, commitment by growers and theft as well as destruction of 
infrastructure hampered the project in the beginning, but one 
farmer was able to continue with production. With the support of 
GDARD and the ARC, Mr Kgosana is today a proud oyster mush-
room farmer in the Winterveldt, north-west of Pretoria and is sell-
ing his produce on the formal market.  
 
There is a huge potential in the market for the production of oyster 
and other gourmet mushrooms, but delivery must be constant. 
The best way is to obtain the best training and understand the 
pitfalls in mushroom production. The success of mushroom pro-
duction depends on the dedication of the grower, availability of 
substrate, distances from spawn producer and fresh produce 
market. Other aspects that affect production are the availability of 
clean water, temperature and humidity control as well as the 
method of substrate pasteurization. It is better to start on a small 
scale and then expand. 
 
Contact: Dr Susan Koch  at KochS@arc.agric.za 

rhizobia in the soil, and competition between rhizobia strains using 
the marker gene technology such as the gusA gene marker, could 
be accompanied by microscopic examination of transformed bac-
teriodes or cells.  Similarly, the root colonisation pattern of inocu-
lated GFP tagged rhizosphere bacteria can be studied using this 
microscope (Fig. 1). 
 
Contact : Dr. Ahmed Hassen at  HassenA@acr.agric.za  

mailto:KochS@arc.agric.za
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Why implementation is important for the biological control of   
Hakea sericea in South Africa 

Hakea sericea (silky hakea) is a highly invasive and problematic 
plant, which  was introduced into South Africa from eastern Aus-
tralia in 1858. This was a time when the public were encouraged 
to plant what were considered ‘useful’ exotic trees, such as the 
hakeas and Australian acacias. The plant occurs in nearly all of 
the coastal mountain ranges and catchments of the Western Cape 
Province, where it often forms dense thickets that pose a serious 
threat to the mountain fynbos. Isolated infestations of the plant 
also occur in the Eastern Cape Province. Hakea sericea is highly 
serotinous in that their woody fruits, containing a pair of winged 
seeds, are stored on the plant and are only released en masse 
after the death of the plant, usually as a result of fire. Wild fires are 
a common and necessary feature of the fynbos vegetation, but 
which intensify invasion by H. sericea. 
 
Research on biological control against H. sericea in South Africa 
has been ongoing for nearly 50 years. The programme com-
menced in 1970 with the release of two seed-destroying agents, a 
seed-feeding weevil Erytenna consputa, and a seed-moth Car-
posina autologa.  In 1979 a leaf and shoot borer Cydmaea bi-
notata was released, but with little or no apparent effect. Despite 
these interventions, extensive infestations of H. sericea  persisted, 
showing  the need for additional agents. A stem-boring beetle 
Aphanasium australe, and a flowerbud-feeding weevil Dicomada 
rufa, were released in South Africa during 2001 and 2006, respec-
tively. Although these agents are contributing to the biological 
control of H. sericea, their impact is constrained by several factors, 
notably fires and clearing operations. Unfortunately, both seed-
feeding agents are slow to colonise regenerating hakea popula-
tions, thus, allowing the plants to set fruits before the agents have 
taken full effect. 
 
The recent appointment of two ‘Working for Water’ biological con-
trol implementation teams in the Western Cape Province has en-
hanced the biological control effort against H. sericea. Each team, 
consisting of a contractor and seven workers, collects thousands 
of seed-feeding weevils and releases them into one to two year 
old hakea infestations. The weevils are then in place to destroy 
any fruits that develop on the plants.  If any fruits escape weevil 
attack, the hakea seed-moth is collected and introduced into the 
area. Populations of the flowerbud-feeding weevil and the stem-
boring beetle are increasing in nursery sites, and they will also be 
redistributed shortly to curb the spread of H. sericea. A correctly 
applied biological control implementation strategy against 
H. sericea will, with time, show that there can be an increased 
reliance on biological control and less on laborious manual clear-
ing operations. 
 
 
Contact: Tony Gordon at  GordonT@arc.agric.za 

WfW team collecting the hakea seed-feeding weevil in the field  

The team in the laboratory inspecting hakea fruits for Carposina 
autologa eggs 

 

THANK YOU 
 

A big thank you to Hildegard Klein who was the Plant Protection 

News's representative for Weeds Research throughout the years. Her 

dedication played a huge role in the successful marketing of their re-

search. Welcome also to Lin Besaans who is taking over from her.  
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Fig. 1. Mada polluta adult 

Fig. 2. Tecoma stans in flower 

Fig. 3. Mada polluta leaf feeding damage in the field 

Fig. 4. Tecoma stans infestation in the field 

Progress on the releases of the yellow bells lady beetle in South Africa 

The lady beetle Mada polluta (Fig. 1), a biocontrol agent of the 
invasive plant Tecoma stans, also known as yellow bells (Fig. 2). 
has been released in many provinces in South Africa since Octo-
ber 2013 (see Plant Protection News No. 96, pg. 14).  It has been 
released at five sites in KwaZulu-Natal, four sites in Limpopo, 
three sites in Mpumalanga, two sites in Gauteng, and in North-
West at Marikana granite mines. Two months after release the 
lady-beetles were already causing noticeable leaf feeding damage 
(Fig. 3) in the field. 
 
Post release studies are underway to assess the establishment of 
the lady beetle. It is still too early to tell whether populations have 
established, although as mentioned above they have caused sig-
nificant feeding damage in the field. After winter, it will be interest-
ing to see whether the developmental stages of the beetles will be 
recovered, since this is their first winter in the field. The dispersal 
rate of the lady beetle has been slow. If the lady beetle becomes 
established in South Africa, we expect it to reduce the high infes-
tations (Fig. 4) of yellow bells in South Africa. 
 
Further releases of the lady beetle will be made in the coming 
summer in Gauteng. We would like to thank Working for Water 
(Department of Environmental Affairs: Natural Resource Manage-
ment Programmes) for sustained project funding since 2007. 
 
 
Contact : Lulu Madire at MadireL@arc.agric za 
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Scientific publications 

Technology Transfer 

Semi-Scientific publications 

DIPPENAAR-SCHOEMAN, A.S. 2014. Welcome to my parlour.  
SANpark Times, June: 5.  

DIPPENAAR-SCHOEMAN, A.S.  2014. Spiders and scorpions of 

medical importance in South Africa. Invited talk at UNITAS hos-

pital at the Pretoria Infection Control Forum. 

DIPPENAAR-SCHOEMAN, A.S.  2014. Spiders and scorpions of 
medical importance in South Africa. Talk presented the 5th year 
medical students  of the University of Pretoria (20 May 200 stu-
dents). 

                  Lectures and talks 

Radio talks 

LYLE, R. 2014. Spinnekoppe naby die oseaan. 8 June 2014 on  
EcoForum RSG.  

DIPPENAAR, A.S. 2014.  Boekbepreking. Oos Rand Radio. 
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