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Taking a shot at Hakea sericea 

The Australian silky hakea (Hakea sericea) in-
vades many mountainous areas in the Western 
Cape that are inaccessible from the ground. 
Some unusual methods have, therefore, had to 
be devised to control it.  
 
On 18 April 2013, approximately 1500 shotgun 
rounds filled with birdshot, which had been coat-
ed with the Hakea gummosis fungus 
(Colletotrichum accutatum), were fired into dense 
Hakea sericea stands in the Waaihoek Moun-
tains near Mitchel’s Pass (Ceres), whilst flying by 
in a helicopter. This area is a dramatic landscape 
of steep and craggy mountains without any ac-
cess. 
 
The Hakea gummosis fungus was developed as 
a mycoherbicide by Dr Mike Morris (then em-
ployed by ARC-PPRI) in the 1980s, and has 
been used since. The Weed Pathology Unit of 
PPRI in Stellenbosch still makes it available on 
request to interested landowners or various con-
servation authorities. In March 2013, the Unit 
was approached by the Working for Water Pro-
gramme to coat birdshot for shotgun shells with 
the gummosis fungus - a method which had al-
ready been developed in the 1980s as a means 
of spreading the fungus in inaccessible ravines 
and mountainous terrain.  
 
In this case, 6 gℓ-1 of pure spores were mixed in a 
1% cellulose solution, using 2 ℓ of the solution to 
coat 56 kg of birdshot (approximately 10 ℓ vol-
ume). Approximately 2000 shotgun shells were 
filled with this coated birdshot. The shot and 
shells were kept refrigerated as much as possi-
ble. 
 

On the 18th the weather was ideal for flying, being 
sunny with no wind, immediately after the first 
good rainy day of the new winter rain season. 
These conditions allowed the pilot to fly the heli-
copter slowly over dense stands, at times no more 
than 7 m above ground. The pilot normally flies for 
Working-on-Fire, and so is very experienced at 
flying in the dangerous mountainous conditions. 
Four people, two on either side of the helicopter, 
did the shooting. 

The dramatic and inaccessible Waaihoek Mountains 

Preparing for take-off Continued overleaf 

Flying past Hakea sericea, showing how 
close to the ground the pilot was able to fly. 
Note the number of seed pods on the trees 
indicating an unchecked invasion because of 
the absence of biological control agents 
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Taking a shot at Hakea sericea (continued) 

During the flight it became obvious that there were more, and much larger stands of hakea than was expected from ground-based obser-
vations.  
 
This is the first attempt at introducing biological control into this particular invasion and we hope that, in time, the fungus will prevent the 
imminent further invasion of hakea. It is also the first time this particular technique has been used on such a large scale. The treated area 
will be monitored to assess whether the fungus spreads and causes high levels of mortality over time.  
 
Contact: Dr Alan Wood at WoodA@arc.agric.za 

Shooting trees from a helicopter to introduce the Hakea gummosis 
fungus into inaccessible stands 

Part of the largest stand of Hakea sericea. Stands and scattered 
plants occur over a stretch of approximately 11 km up the Witels 
river valley of the Waaihoek mountains 

Biosystematics  

BIOSYSTEMATICS RESEARCHERS INVESTIGATE THE USE OF MICROTOMOGRAPHY 
AS A TOOL TO AID SYSTEMATICS RESEARCH 

Members of the Biosystematics Programme visited 
the South African Nuclear Energy Corporation Ltd 
(NECSA) to explore microtomography and its po-
tential application in systematics research. Microto-
mography is similar to CT scanning. It uses X-rays 
to create a cross-section of a three-dimensional 
object. These cross-sections are combined to cre-
ate a 3D virtual model of the original object. At 
NECSA, a cone-beam system is used to create the 
3D virtual models. This type of machine allows a 
very small object to be scanned without damaging 
it. This non-destructive method can be used to 
examine the external and internal structures of a 
scanned object. The application of this technique in 
systematics is being explored by Biosystematics 
researchers.  For example, genitalia of a very deli-
cate arthropod specimen can be examined without 
being dissected, or morphological structure can be 
examined without any preparation, unlike scanning 
electron microscopy. A number of potential small 
projects to use the application of this method are 
being investigated. Overall, the trip was interesting 
and insightful. It is clear from the enthusiasm for 
microtomography of the NECSA researchers that 
microtomography can help with future systematics 
research.  
 
 
Contact: Robin Lyle at LyleR@arc.agric.za  

The researchers from both NECSA and Biosystematics during the visit of the  
facilities  
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Biosystematics (continued) 

SAMPLING IN THE NORTHERN CAPE 

A two-week collecting trip was undertaken in March to two De Beer’s reserves in 
the Northern Cape. The field trip was a joint effort between the arachnid and the 
insect units of the Biosystematics Programme. Samples of nematodes and fungi 
were also taken for the nematology and mycology units, for inclusion in their 
collections. They were joined by another arachnologist, Leon Lotz of the National 
Museum in Bloemfontein; Peter Webb, who is a very prominent wildlife photogra-
pher; and Peter Lyle. 
  
These surveys form part of the South African National Survey of Arachnida 
(SANSA) project for the Northern Cape. Specimens collected during these field 
surveys are deposited in the National Collection of Arachnida (NCA). One of the 
aims of SANSA is to make an inventory of the arachnid fauna in the country. 
Through these surveys, we are able to determine species currently being con-
served within protected areas in the province. 
  
Tswalu Kalahari Reserve (TKR) is the largest privately owned game reserve in 
South Africa. It covers an area of more than 100 000 hectares of pristine Kalahari 
vegetation.  Three collecting trips to the reserve have been undertaken by mem-
bers of the Arachnida Unit since 2005, and each time more species are sampled. 
The current arachnid diversity of the reserve includes five arachnid orders, name-
ly Araneae (spiders), Pseudoscorpiones (false scorpions), Scorpiones 
(scorpions), Solifugae (red romans) and Acari (mites). Spiders are the most di-
verse, comprising 29 families represented by 56 genera and 71 species. The new 
material sampled will be sorted and identified by Jana du Toit, an honours stu-
dent at the Univeristy of Johannesburg.  
 
At Tswalu Reserve, Robin Lyle presented a lecture to the staff members, educat-
ing them on the more common species present. Peter Webb took more than 600 
photographs of some of the dominant species, for a talk that will be presented 
later at the De Beers congress. A small booklet on the arachnid fauna of Tswalu 
is also planned for the reserve. 
  
Rooipoort Game Reserve (RGR) was established in 1893, and is one of the 
oldest conserved areas in South Africa. It has been a South African Heritage Site 
since 1985. The 40 000 hectare farm is a meeting place for the Karoo, the Kala-
hari and Grassland ecosystems. This trip is the first time that the arachnid diversi-
ty for the reserve has been sampled.  
  
Student participation: Three students doing their practical year at TKR were 
hands on, and willing to help sample regardless of the heat. One of these stu-
dents, Samatha Vorster, will assist with the backlog of material at the Arachnida 
Unit. Jana du Toit will assist with the identification and sorting of the material from 
TKR. Both of these students have financial support from the NRF Thuthuka pro-
gramme awarded to Robin Lyle.  
 
 
Contact: Robin Lyle at LyleR@arc.agric.za or Prof Ansie Dippenaar-
Schoeman at DippenaarA@arc.agric.za 

Scorpion  (Opistophlamus glabrifrons) from Rooipoort Game Reserve 

Peter Webb, Robin Lyle and Michael Stiller 

Setting traps at Tswalu Game Reserve 

First record of Palpimanus namaquensis of Tswalu 

First record of Loxosceles bergeri  from Tswalu 

Peter Webb 

Peter Webb Peter Webb 
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Donated collection incorporated into the PPRI collection of the Na-
tional Collections of Fungi 

The mandate of the National Collections of Fungi (NCF) is to pre-
serve, maintain and document South African and African fungal 
diversity. Living fungal cultures preserved in the PPRI collection 
are used in fungal systematic and biodiversity research. Several 
methods of preservation are employed in the PPRI collection to 
safeguard these cultures. These include preservation of cultures 
as agar punches in sterile water, agar slants covered with paraffin 
oil, freeze dried material and mycelium suspensions stored at 
ultralow temperatures. The University of Pretoria Fungal Collec-
tion (UPFC) was donated to the NCF in 2006. The cultures were 
already preserved using all abovementioned techniques with the 

Biosystematics (continued) 

exception of the mycelium suspension stored at ultralow tempera-
tures. Therefore, there was a need to incorporate the UPFC cul-
tures in the ultra-low freezer because several methods of preser-
vation are required to ensure the viability, as well as the morpho-
logical, physiological and genetic integrity of the cultures over 
time.   
 
Cultures were prepared by Annah Msiza from cultures preserved 
as sterile water punches. About 522 fungal cultures representing 
46 genera and various host plants and substrates were prepared. 
Among these were isolates from litchi, potato, cowpea, citrus, 
seaweed, tomato, wheat, coffee, apricot, pineapple, chicken ma-
nure, soil, and water. The cultures were aseptically inoculated on 
fresh, suitable medium and incubated for three weeks under a 12h 
light/dark cycle, near ultra-violet light, at 25°C.  
 
79% of the cultures replated from their original state were viable. 
The cultures were prepared for ultralow storage by placing 4-6 ml 
of a 15% autoclaved glycerol solution on a plate, suspending  
spores and mycelium with a sterile tip into the solution, and divid-
ing the suspension equally between two cryovials (not more than 
1.8 ml per vial). The tubes were marked with the UPFC and PPRI 
numbers and placed in a Mr FrostieTM container, filled with isopro-
panol to ensure gradual lowering of the temperature over the four 
hours of incubation. The gradual lowering of the temperature en-
sures that no ice crystals form in the cell walls of the fungus, 
which would damage it and lower it survival rate. The tubes were 
then removed, and tubes were placed in the relevant waxed boxes 
in the ultralow freezer. All relevant information was captured on 
the PPRI database. 
 
 
Contact: Grace Kwinda at kwindag@arc.agric.za or Dr Riana 
Jacobs at jacobsr@arc.agric.za Annah Msiza busy with aseptic preparation of UPFC cultures for 

storage in the ultra-low freezer  

PRESENT STATUS OF PLANT  

PARASITIC NEMATODES  

The National Collection of Nematodes (NCN) consists of four 
collections, namely a core collection, the Meloidogyne collection, 
the Juan Heyns Freshwater collection, and the Juan Heyns Soil 
collection. Approximately 210 000 nematode specimens are 
housed in the collection, and 153 000 of these have been digit-
ised since 2006. According to the National Collection and the 
South African Plant Parasitic Nematode Survey modules of the 
Nematode Database, 450 plant-parasitic nematode species are 
currently reported from South Africa. The Nematology Unit re-
ceived a grant from SABIF to digitise the remainder of the core 
collection and the Juan Heyns Freshwater collection.  

 

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

NEW APPOINTMENT AT  

MYCOLOGY 

Madira Manganyi joined the mycology unit in February 2013 as a 
research technician, replacing Flip van der Merwe who retired in 
March 2012.  Madira is in the final stages of completing her 
MTech at Tshwane University of Technology, on antimicrobial 
activity of essential oils against Fusarium oxysporum isolates and 
their biofilms. 
 
Madira is part of the team working in the diagnostic service for 
mycology and the National Collections of Fungi under the supervi-
sion of Dr Truter. 
 
Her hobby is playing net-
ball. She also enjoys good 
music and sharing good 
food with family and 
friends. 
 
Contact:  
Dr Mariette Truter at 
truterm@arc.agric.za 
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RUSSIAN MITE SPECIALIST VISITS MITE UNIT 

Biosystematics (continued) 

Dr Philipp Chetverikov, a researcher at the Zoological Institute 
and Saint-Petersburg State University, visited Dr Charnie Craem-
er from 1-17 March 2013. Both researchers are specialists on the 
systematics and morphology of eriophyoid mites. Dr Chetverikov 
has a special interest in relict and ancient mites of the most plesi-
omorphic eriophyoid family, Phytoptidae. Research on this group 
of mites may assist in understanding the evolution of eriophyoid 
mites which, in turn, will facilitate improvement of their classifica-
tion. 
 
Plant feeding mite pests of the Eriophyoidea are invisible to the 
unassisted eye. Many eriophyoid mites are economically im-
portant pests of agricultural crops and some are vectors of debili-
tating plant viruses. Worldwide, their agricultural pest status and 
importance in quarantine during international trade is increasing. 
In South Africa, and internationally, taxonomic problems with the 
group are restricting their study, identification and control.  
 
These pressing taxonomic problems are being addressed by Drs 
Craemer and Chetverikov, who commenced with collaborative 
research on the morphology, diversity and molecular studies of 
African Phytoptidae. Most importantly, they are addressing the 
inadequacy of the present method of studying slide-mounted 
specimens using light microscopy, which causes frequently erro-
neous descriptions and identifications. They incorporate the use of 
more advanced techniques like Cryo Scanning Electron Microsco-
py and Confocal Laser Scanning Microscopy (CLSM), as well as 
molecular studies, which are relatively novel applications in 
eriophyoid systematics. They aim to improve description of diag-
nostic characters, and to find new characters that will be useful for 
distinguishing species.  
 
Hardly any African Phytoptidae mites have been described, mak-
ing Africa an excellent source of material. Of the approximately 

150 phytoptid species known worldwide, the only sub-Saharan 
African species known are six newly-described species, and one 
recorded from South Africa. Plants that might house mites of this 
family have barely been surveyed in South Africa. Potential host 
plants include conifers, palms, sedges and grasses. 
 
The purpose of Dr Chetverikov’s visit was to survey and collect, 
particularly, phytoptid mites for systematic study in collaboration 
with Dr Craemer. To this end, they undertook a field trip to Kwa-
Zulu-Natal, together with Dr Stefan Neser, previously from the 
Weed Research Programme of ARC-PPRI. The trip was highly 
successful and many potential new species were found - in partic-
ular the first species of several phytoptid genera, such as Novo-
phytoptus, from Africa. They also found species of economic 
importance, including the first record in South Africa of the mango 
leaf-coating mite pest. They processed the collected material and 
also shared knowledge on techniques that are used to study the 
Eriophyoidea. In particular, Dr Chetverikov taught Dr Craemer his 
technique of using CLSM to study the genitalia of Eriophyoidea, 
which is a novel breakthrough for this group. 
 
The collaboration between Drs Craemer and Chetverikov is fore-
seen to be ongoing, and to result in several projects. They have 
already started with the study of a new phytoptid species belong-
ing to the genus Mackiella, which occurs on a palm indigenous to 
South Africa, and the revision of one of the tribes, Mackiellini, in 
the Phytoptidae.  
 
 
Contact: Dr Charnie Craemer at craemerc@arc.agric.za 

Drs Charnie Craemer and Philipp Chetverikov 

Novophytoptus sp. damage on a Cyperus sp. 

Mango leaf 
with  mango 
leaf-coating 

mites 

Drs Charnie Craemer and Philipp Chetverikov at their microscopes 
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ORDER: ARANEAE 

ORDER: PSEUDOSCORPIONES ORDER: SCORPIONES ORDER: AMBLYPYGI 

Biosystematics (continued) 

The South African National Biodiversity Institute (SANBI) is coordi-
nating the compilation of the  first national checklists of South 
Africa’s animals for dissemination through the Biodiversity Advisor. 
Once compiled, the lists will be updated regularly by specialists 
using the latest taxonomic literature. The checklists are being 
incorporated into the SABIF and GBIF infrastructure/portals. A 
national list of species names, arranged according to an accepted 
classification system, provides an essential framework for a range 
of projects, products and processes in the biological sciences 
including the Encyclopedia of Life, the South African Biodiversity 
Information Facility (SABIF), iSpot, virtual museums, Red List 
assessments, primary databases, and for use by a wide range of 
researchers using species names.  

FIRST NATIONAL SPECIES LISTS OF SOUTH AFRICAN ARACH-
NIDS NOW AVAILABLE 

The Arachnologists at Biosystematics participated in this project 
and, in a joint team effort, compiled the first national lists for all 
nine Arachnida orders  occurring in South Africa, a total of  3935 
species. Together with the species names, information was also 
provided on synonyms, old names, distributions and common 
names. 
 
 
Contact: Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za 

ORDER: SCORPIONES ORDER: OPILIONES ORDER: ACARI 

94 families ; 1317 species 3 families; 101 species 8 families; 196 species 

6 families; 141 species 1 family; 3 species 15 families; 145 species 

70 families; 2030 species 
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Biosystematics (continued) 

 

As mentioned in previous editions of PPRI News (numbers 92 - 94), most 
of the Ascomycota form some kind of fruit body in which their asci and 
ascospores are produced. These are the apothecium, perithecium, 
pseudothecium and cleistothecium. The “pseudothecium”  (pl. pseudothe-
cia) is much the same as the perithecium and its size also ranges be-
tween 250 and 450 µm in diameter. Pseudothecia are more or less flask-
shaped, and an opening (ostiole) through which the ascospores are dis-
persed may be present or absent in some, and contain a layer of asci 
arranged in an organised manner on the inside. The asci in which the 
ascospores are formed are “bitunicate”, which means that they are 
equipped with a double wall. As soon as the spores are mature, the outer 
wall bursts open, after which the ascospores are pushed to the outside, 
usually with the inside wall still in place, after which it disintegrates. 
Spores are often dispersed through spattering of raindrops. 
 
Numerous members of this group are important plant pathogens and are 
also intensively studied in terms of taxonomy. Like many other groups of 
the Ascomycota, they may cause disease symptoms in a wide range of 
fruit and grain crops including leaf spot, die-back, scurf and fruit rot. Eco-
nomically important examples are species of the genera Botryosphaeria, 
Venturia, Leptosphaeria, Pyrenophora, Mycosphaerella (Fig. 1), Pleospo-
ra (Fig. 2), and Sporormiella  (Figs 3 & 4). 
 
Contact: Dr Elna van der Linde at vdlindee@arc.agric.za 

Fig. 1. Leaf spot symptoms of Mycosphaerella on Protea 
leaves 

Fig. 3. Pseudothecia of Sporormiella on butternut 
seed 

Fig. 4. Asci and ascospores of Sporormiella isolated from 
butternut seed 

Fig. 2. Bitunicate asci 
of Pleospora 

During March 2013, Ms Ulrika Samnegård, a PhD student from Stockholm University in 
Sweden, visited Biosystematics at Roodeplaat. She is studying bee biodiversity in a land-
scape ecology project in Ethiopia for her degree. The particular environment in which she 
worked concerned small scale farms, known in Ethiopia as home gardens. She collected 
over 2000 bee specimens during her field work in Ethiopia. Her visit to South Africa was to 
obtain Connal Eardley's assistance in sorting and identifying the bee species that she 
collected. These were found to comprise over 100 species of bees, including at least one 
new species and at least one new record of a bee genus not previously known to occur in 
Africa. The specimens of this genus could possibly be a new species as well. Thus, this 
project has consequences for documenting Africa’s biodiversity that reach beyond Ulrika’s 
work. During her stay she took time to visit the Kruger National Park, and to travel from 
Port Elizabeth to Cape Town seeing parts of our beautiful country she had heard much 
about. The south-easter greeted her when she arrived in Cape Town, with winds stronger 
than she had ever experienced before, and it wasn’t even a Cape storm. 
 
Contact: Dr Connal Eardley at eardleyc@arc.agric.za 

VISITOR TO THE BEE UNIT 
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Biosystematics (continued) 

Biodiversity brought “alive” at Biosystematics 

Staff members at the Biosystematics Programme were delighted 
to host the Grade 11 Life Sciences class from St Mary’s DSG in 
March. The purpose of the visit was to supplement their syllabus 
on biodiversity and classification. To start, they were treated to an 
insightful introductory lecture by coleopterist, Riaan Stals, who 
explained that, although classification is universal, biological clas-
sification is unique as the evolutionary history of species is taken 
into account. 
 
The girls were then treated to a tour of the various collections 
where they marvelled at the diversity in size, shape and colour of 
the different orders of insects and arachnids, and how the various 
groups have radiated to fill almost all ecological niches.  Robin 
Lyle introduced them to spider diversity, Beth Grobbelaar to bee-
tle classification, Khumo Mwase to bee diversity, and Herbert 
Bennett explained the difference between moths and butterflies. 
 
Judging from the many probing questions asked by this very en-
thusiastic and interested group of girls, it was clear that they had 
grasped the complexity of biological classification and biodiversi-
ty. The girls’ tweets to friends, including “wow bugs are actually 
really cool “ and “having a great time at Biosystematics” attest to 
how much they enjoyed their visit. 
 
Contact: Viv Uys uysv@arc.agric.za or Ros Urban ur-
banr@arc.agric.za 

DSG girls listen attentively during a talk on beetle classification 

Dr Erik J. van Nieukerken, a leading lepidopterist from Naturalis 
Biodiversity Center, Leiden in the Netherlands visited the 
Biosystematics Programme in January. Dr van Nieukerken is 
researching the distribution, alternative host plants, and taxonomy 
of grapevine leafminers worldwide. The grapevine family Vitaceae 
comprises an important group of hosts for the genus Antispila 
(Family Heliozidae) and Dr van Nieukerken was in South Africa in 
search of new material. He spent most of his time sampling 
grapevines in the Western Cape but, during his brief visit to 
Biosystematics, he 
was very pleased to 
find specimens feeding 
on the vines growing 
on the ARC-
Roodeplaat farm.  
 
The specimens 
collected represent a 
new species of 
Antispila and, once 
described, specimens 
will be returned for 
inclusion in our 
collection. 
 
Contact:  
Vivienne Uys at 
uysv@arc.agric.za 

Eminent Lepidopterist visits  

Biosystematics 

Dr Erik van Nieukerken examining the 
material he collected on the ARC-
Roodeplaat farm during his visit 

Plant nematodes reported from  
KwaZulu-Natal  

A checklist of nematodes reported from 18 protected areas in 
KwaZulu-Natal was recently published in Koedoe. Biological col-
lections contain vast amounts of data, with the National Collection 
of Nematodes (NCN) housed at the Plant Protection Research 
Institute of the Agricultural Research Council  being no different. 
During the digitising of the NCN, a number of unpublished records 
of plant nematodes reported from protected areas in KwaZulu-
Natal were discovered. Two hundred and twenty-two plant nema-
tode species, of the 450 reported from South Africa, belonging to 
39 genera were reported from the province. Only 94 of these spe-
cies were reported from the protected areas, and 172 and 159 
species were reported from uncultivated (outside protected areas) 
and cultivated areas, respectively. Only nine species, Criconema 
silvum, Criconema talanum, Helicotylenchus marethae, Ogma 
dracomontanum, Ogma louisi, Ogma ueckermanni, Pa-
ralongidorus deborae, Trichodorus rinae, and Xiphinemella marin-
dae were originally described from protected areas, but with O. 
dracomontanum, P. deborae and T. rinae subsequently also re-
ported from other provinces.  
 
Contact: Drs Mariette Marais at mariasm@arc.agric.za or An-
tionette Swart at swarta@arc.agric.za 

Khumo Mwase showing a learner the diversity of bees 
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Biosystematics (continued) 

Electronic catalogue of the spider type specimens deposited in the Na-
tional Collection of Arachnida now available 

Natural history collection staff are not only responsible for the 
curation, preservation and management of specimens in their 
care, but they also have to look after the type specimen collection. 
According to recommendation 72F, article 72 of the International 
Code of Zoological Nomenclature, there are some obligations for 
the institution in which type specimens are deposited, namely to: 
 

 ensure that all (type specimens) are clearly marked to ensure 
they will be unmistakably recognised as name-bearing types;  

 take all necessary steps for their safe preservation;  
 make them accessible for study;  
 publish lists of name-bearing types in its possession or custo-

dy and;  
 as far as possible, communicate information concerning 

name-bearing types when requested. 
 

The National Collection of Arachnida (non-Acari) (NCA) was es-
tablished in 1976 at the Agricultural Research Council-Plant Pro-
tection Research Institute (ARC-PPRI) in Pretoria, South Africa. 
The NCA collection forms part of South Africa’s Agricultural Na-
tional Public Assets that the ARC manages and maintains on 
behalf of the Department of Agriculture, Forestry and Fisheries 
(DAFF) and Department 
of Science and Technol-
ogy (DST).  These hold-
ings contain a wealth of 
associated taxonomic, 
biological and biogeo-
graphical information.  
The collection contrib-
utes to various research 
activities and knowledge 
generation in the fields 
of agriculture and natural 
resource management. It 
provides support for key 
services such as the 
identification of preda-
tors that affect agricultur-
al production and bio-
security. The NCA pro-
vides a one-stop speci-
men identification and 
advisory service to gov-
ernment, farmers, indus-
try, researchers, stu-
dents and the public.  

These services are also essential for providing taxonomic support 
for national research projects. 
  
Recently, an electronic catalogue was created, aimed at making 
an electronic version of the spider type specimens deposited in the 
NCA available to the research community. The catalogue includes 
all the spider types, preserved in 70% alcohol and deposited in the 
NCA (Figs 1 & 2). Each entry lists the current name of the spider 
species, followed by the authority, date and page number of the 
original description. Additional information relates the category of 
the type specimen, number of specimens, locality with GPS co-
ordinates, province and country, and NCA accession number.  The 
electronic version of this catalogue will be made available on the 
ARC website and will be updated annually. Currently the NCA 
database contains > 60 000 accessions, representing about 180 
000 specimens. 
  
The specimens housed at the NCA are fully digitised (including 
collecting data and images) and all these data are organised in a 
MySQL relational database.  Data are standardised according to 
the Darwin Core for sharing information on biodiversity. These 
records contain all the taxonomic information, as well as the bio-
logical and bio-geographical information for each specimen. The 
spider type collection in the NCA currently contains 1548 type 
specimens of 205 species from 33 families and 97 genera, of 
which 139 specimens are primary types. The NCA has seen a 
drastic increase in new accessions since the South African Nation-
al Survey of Arachnida (SANSA) was initiated in 1997.  
  
Field surveys have increased during the past 15 years and have 
been highly successful, resulting in significant growth of the spider 
collection.  It was especially the second phase of SANSA,  initiated 
in 2006 in collaboration with the Threatened Species Programme 
of the South African Biodiversity Institute, that saw the integration 
of a series of ad hoc projects into targeted surveys in degree 
squares throughout South Africa. Most of the material sampled 
during SANSA has been deposited in the NCA. This has resulted 
in an average of 5000 new accessions of specimens annually.  
With the large number of specimens that have become available 
through SANSA and the increased interest in the African spiders 
by local and taxonomists abroad, the type collection is expanding 
annually (Fig. 3).  
 
 
Contact: Petro Marais at MaraisP@arc.agric.za  

Fig. 1. Cabinet containing types 

Fig. 2. Container with types  
Fig. 3.  Growth of the National Collection of Arachnida type collec-
tion indicated as number of species added per year 
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The Pesticide Science Programme collaborates with researchers 
from University of California Los Angeles (UCLA) on insecticides 
and human exposure.  The Pesticide Science Programme re-
ceived several visits from Fraser Gaspar (PhD student) and Prof 
Brenda Eskenazi, Center for Environmental Research and Chil-
dren's Health (CERCH), UCLA-Berkeley with regard to sample 
collection of insecticides (Deltamethrin and DDT isomers), analyti-
cal method development and chemical analyses of rafter dust 
samples.  Advice on sampling methodology as well as sampling 
material was provided to assist with rafter dust sample collection 
inside huts and dwellings in the Vhembe area, Limpopo Province.  
This study is part of the larger “Venda Health Examination of 
Mothers, Babies & Their Environment” (VHEMBE) study being 
conducted by UCLA-CERCH looking at endocrine disruptive ef-
fects of pesticide exposure. 
 

Researchers from UCLA-Berkeley, USA visit the Pesticide  
Science Programme 

Pesticide Science 

Messrs Ezekia Sgudlha (ARC-PPRI), Fraser Gaspar (UCLA-CERCH, USA) and Etienne van der Walt    
(ARC-PPRI) (from left to right) during a visit to the Pesticide Science Programme 

Multi-residue analytical method development and validation is 
currently being performed by the Pesticide Residue Laboratory 
(PRL) for the analysis of DDT (organochlorine) and its five iso-
mers, as well as deltamethrin (synthetic pyrethroid) in rafter dust 
samples.  Sixty five collected dust samples have been delivered to 
the PRL for analysis.  It is hoped that the multi-residue analytical 
method will provide information required for modeling the extent of 
exposure and uptake of insecticides by children and mothers, 
during and after IRS (indoor residual spraying) malaria vector 
control operations conducted by the Department of Health. 
 
 
Contact: Etienne van der Walt at vdwalte@arc.agric.za 
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INVASIVE ALIEN ACACIA SPECIES AS ALTERNATIVE SUBSTRATE FOR 
 OYSTER MUSHROOM CULTIVATION 

Oyster mushrooms (Pleurotus ostreatus) are woodland fungi native to 
many temperate and tropical forests throughout the world. They are rich 
in vitamins and minerals essential for metabolism of the human body, and 
contain all eight of the essential amino acids that the human body cannot 
synthesise. These mushrooms are widely cultivated on a variety of agri-
cultural waste products and other environmental wastes. A number of 
studies showed that invasive species such as cattail, lantana and water 
hyacinth, mostly in mixtures with wheat straw, can be used as substrate 
for the production of oyster mushrooms. 
 
Invasive alien plants are a major problem in South Africa, and are spread 
over 18 million hectares of land.  Some invasive alien plants were initially 
introduced to South Africa from other countries for their beauty, economic 
value or ecological purposes, but due to the absence of their natural ene-
mies have been able to reproduce and spread prolifically. Control of such 
invasive alien plants, for example black, green and silver wattle (Acacia 
mearnsii, A. decurrens and A. dealbata, respectively), has been contro-
versial.  
 
A study was conducted to determine whether invasive alien wattle spe-
cies can be used as substrates or supplements in oyster mushroom pro-
duction. The three species used were black, silver and green wattle. 
Wood chips of the different wattle species were either used alone, or  
mixed with 50% maize bran, or 50% wheat straw. Half of these mixtures 
were soaked in a 3% lime solution for 12 hours. The total yield and perfor-
mance of the substrate were compared with growth on wheat straw. The 
results indicate that black wattle and silver wattle have the potential to be 
used as supplements to grass based substrates for oyster mushroom 
production. This could add value to an otherwise waste product that has 
the potential to contaminate soil and water with unwanted phenols. 
 
Oyster mushroom cultivation using invasive alien species could provide a 
workable solution to most pressing socio-economic challenges in local 
communities of South Africa. It is recommended that this technology be 
transferred to potential end-users such as participants in the Working for 
Water Programme, and that further studies be conducted to test other 
invasive alien plant species for oyster mushroom production. 

Plant Microbiology  

Contact: Igenicious Nicholas Hlerema at  
Hleremai@arc.agric.za or Dr Susan Koch at 
Kochs@arc.agric.za 

Oyster mushrooms (Pleurotus ostreatus) growing on wood 
chips of the different wattle species 

Soil Microbiology and Methods in Rhizobium Technology Training  
“SIMLESA capacity building workshop”  

Countries in both the eastern and southern African region are facing major 
food security problems with relatively high urban food prices within the 
region. For most of the small scale farmers and rural poor community 
maize is the main staple crop, whereas legumes are not only used as 
intercrops in maize systems but are also significant sources of income for 
women. The program me‘Sustainable intensification of maize-legume 
cropping systems for food security in eastern and Southern Africa 
(SIMLESA)’ is developed by African and Australian stakeholders whose 
main aim is to increase farm level food security and productivity, in the 
context of climate risk and change. The programme will last for the next 
ten years and anticipates resilient, profitable and sustainable farming 
systems that bring food security for a significant number of farm communi-
ties. Supporting the development of regional and local innovation systems, 
and capacity building to boost the efficiency of agricultural research are 
among the major objectives of SIMLESA. Countries of focus in the SIM-
LESA research program are Ethiopia, Kenya, Malawi, Mozambique, Tan-
zania and Australia. The program is supported by the Australian Centre 
for International Agricultural Research (ACIAR) and managed by CIMMYT 
in collaboration with other research organisations in the region, including 
the Agricultural Research Council (ARC) of South Africa. 
 

The ARC hosted the SIMLESA capacity building work-
shop, held at the ARC central office in Pretoria. About 25 
participants from the focus African countries attended the 
capacity building training sessions presented by ARC sci-
entists from different institutes including PPRI, ISCW, SGI 
and Biometry unit. The themes for these training sessions 
include Biometry, Soil Science and Health, Conservation 
Agriculture Principles and Innovative Platforms.  
 
Dr Ahmed Idris Hassen, researcher from ARC-PPRI, pre-
sented the session under the theme Soil Science and 
Health with the sub-heading Soil Microbiology and Rhizobi-
um technology in sustainable agriculture in general and its 
role in the SIMLESA program in particular. Participants of 
the training were made aware of the importance of switch-
ing from intensive (conventional) agricultural practices to 
sustainable intensive agriculture, in which soil microbiology 
and rhizobium technology play vital roles.  
 

Continued overleaf 
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The significant roles of soil microorganisms in intensive sus-
tainable agriculture including, among other factors, the mainte-
nance of soil structure and fertility, roles in nutrient cycling and 
beneficial plant-microbe interactions in the rhizosphere were 
presented.  
 
In-depth presentation and discussions were made on the roles 
of soil microorganisms for evaluation of soil quality such as soil 
microbial biomass and number, soil microbial activities, soil 
microbial diversity and community structures and plant-
microbe interactions. As the major emphasis of SIMLESA 
programme is securing sustainable intensification of maize-
legume production, the roles of Rhizobium technology were 
also emphasised during the training session. Sustainability in 
agriculture is defined as the successful management of re-
sources to satisfy changing human needs, thereby enhancing 
the quality of the environment and conserving resources. The 
importance of Biological Nitrogen Fixation (BNF) by the symbi-
otic association between Rhizobia and their legume hosts, and 
the inoculation of Rhizobia to legume seeds has been dis-
cussed as the biggest success story in Applied Soil Microbiolo-
gy. Some practical aspects of the Rhizobium technology pre-
sented by Dr Hassen include the nodulation process, collec-
tion and preservation of nodules, isolation of rhizobia using 
aseptic techniques, the glasshouse Leonard Jar  assembly 
technique for rhizobia, the most probable number (MPN) meth-
od of quantifying rhizobia (plant infection method), quantifica-
tion of atmospherically fixed nitrogen (N2) using the N15 natural 

Plant Microbiology (continued) 

“SIMLESA capacity building workshop” (continued) 

Dr Ahmed Idris Hassen presenting the roles of soil microbiology 
and rhizobium technology in sustainable intensive agriculture for 
participants from five African countries at ARC central office in 
Pretoria, South Africa 

SIMLESA capacity building workshop participants with Dr Shadrak Moephuli, CEO of the Agricultural Research Council (ARC) (5th 
from left, second row), Dr Mulugeta Mekuria, SIMLESA programme coordinator and senior scientist at CIMMYT (3rd from left, second 
row), Dr Yolisa Pakele Jezile, ARC training manager (4th from left, second row) and Dr Ahmed Idris Hassen, ARC-PPRI researcher 
and one of training presenters (2nd from left, second row) 

abundance method and use and application of commercial Rhizo-
bium inoculants for legumes.    
 
Contact: Dr Ahmend Idris Hassen at  
HassenA@arc.agric.za 
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Maize and sorghum are important crops in South Africa that meet the dietary needs 
of millions of people, as well as the needs of the feed industry.  However, these grain 
crops are also susceptible to Fusarium spp., including members of the Fusarium 
graminearum species complex (FGSC).  Fungi within the FGSC cause major pre- 
and post-harvest economic losses due to root, crown, stalk and grain rots and con-
tribute to the contamination of food and feed with mycotoxins.  Mycotoxins are sec-
ondary metabolites produced by fungi that can be harmful to both humans and ani-
mals. Thus, the supply of high quality, healthy grains is a national priority.   
 
To investigate the current state of maize and sorghum infection by FGSC fungi, and 
the potential contamination of grains with trichothecenes [deoxynivalenol (DON) and 
nivalenol (NIV)], and estrogenic [zearalenone (ZEA)] mycotoxins, maize kernels and 
sorghum grain were collected from the National Cultivar Trials.  The samples com-
prised six maize and seven sorghum cultivars collected from 30 and 21 localities, 
respectively.  Quantitative real-time PCR assays revealed that nearly half the sam-
ples collected contained members of the FGSC.  Using the translation elongation 
factor-1α (TEF1-α) and ammonia ligase (URA) genes, we were able to distinguish 
five of the sixteen FGSC species.  Fusarium boothii and F. graminearum sensu stric-
to were identified from maize kernels while F. acacia-mearnsii, F. cortaderiae, and F. 
meridionale were associated with sorghum grain.  These results indicated the exist-
ence of host-specificity among members of the FGSC infecting locally produced 
grain.   
 
In addition, an ELISA technique was used to detect and measure the concentrations 
of two mycotoxins, namely DON and ZEA.  In maize, high levels of DON were de-
tected in the 2007/08 season, especially at Delmas while, during the same season, 
ZEA contamination of maize was significantly higher at Bothaville.  In sorghum, DON 
and ZEA contamination was highest during the 2008/09 season, although both toxins 
were detected in the preceding season.  In both the 2007/08 and 2008/09 seasons, 
Cedara was the most conducive locality for grain contamination with both toxins. In 
the absence of an ELISA test for NIV, a selected number of samples were tested for 
all three mycotoxins using liquid chromatography-tandem mass spectrometry.  
 
Different chemotypes exist within the FGSC according to the forms of trichothecenes 
they produce. The DON chemotypes, produce DON and its acetylated forms, namely 
[3-acetyl deoxynivalenol (3-ADON) and 15-acetyl-deoxynivalenol (15-ADON)] while 
the NIV chemotypes produces NIV and 4-acetylnivalenol (4-ANIV).  These chemo-
types are important inhibitors of protein synthesis, and vary in toxicity to humans and 
animals.   
 
To determine the chemotypes among the isolates collected from grain samples, PCR 
assays were performed.  Maize isolates were DON/15-acetyldeoxynivalenol (15-
ADON) producers and the sorghum isolates were NIV producers.  While DON can 
act as a virulence factor in plant disease and is usually associated with greater path-
ogenicity on plants than NIV which, on the other hand, is believed to be more toxi-
genic to both humans and animals.  Isolates of the 15-ADON chemotype are report-
edly less toxic than those of the 3-ADON chemotype.  The 3-ADON chemotype was 
not recorded in this study.  However, more FGSC isolates need to be collected from 
South African cereal grains and evaluated for their mycotoxin potential to establish 
safety guidelines for end users of these grain products.   
 
The results of this study showed that levels of field infection of maize and sorghum 
grain by the FGSC are of significance. Over the study period seasonal fluctuations 
occurred, and climatic conditions in some areas were more conducive to these dis-
eases and the production of the associated mycotoxins.  Regular monitoring of these 
mycotoxins is of importance in ensuring safe food and feed for both human and ani-
mal consumption.   
 
 
Contact: Mudzuli Mavhunga at mavhungam@arc.agric.za 

New light on DON, NIV and ZEA producing fungi in South African 
summer grains 

Plant Microbiology (continued) 

Sorghum grain mould symptoms (photo  
courtesy of Prof. N.W. McLaren) 

Maize gibberella ear rot (photo courtesy of 
Prof B.C. Flett)  
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Weed Research  

ARC-PPRI has been involved in the biological control of lantana 
(the Lantana camara complex) since the 1960s.  This work has 
culminated in the establishment of the following biocontrol agents: 
two leaf-sucking bugs (Falconia intermedia and Teleonemia scru-
pulosa), two leaf-mining beetles (Octotoma scabripennis and Uro-
plata girardi), two leaf-mining flies (Calycomyza lantanae and Ophi-
omyia camarae), two leaf-feeding moths (Hypena laceratalis and 
Salbia hemorrhoidalis), a leaf pathogen (Passalora lantanae = 
Mycovellosiella lantanae), a flower-mining moth (Lantanophaga 
pussilidactyla), a seed-mining fly (Ophiomyia lantanae), a root-
feeding beetle (Longitarsus bethae) and a flower-galling mite 
(Aceria lantanae). The Working for Water Programme is currently 
funding ARC-PPRI to undertake post-release evaluation, e.g. 
spread, dispersal, distribution, and impact of the established bio-
control agents on lantana in South Africa.   
 
Of all the established agents, the flower-galling mite, Aceria lan-
tanae, which is native to the Caribbean area, is showing the most 
promising results (Plant Protection News No 86, 2010). This flower-
galling mite causes lantana to produce vegetative galls (Fig. 2) 
instead of flowers (Fig. 1), and hence reduces seed production. As 
lantana is mainly seed dispersed, such a reduction in seeding is 
expected to significantly curtail the further spread of this highly 
invasive plant. 
 
Post-release evaluation of A. lantanae showed that the mite has 
established at several sites located in five provinces (Limpopo, 
Mpumalanga, Gauteng, Eastern Cape and KwaZulu-Natal), flour-
ishing especially in KZN and Limpopo.  In KZN, the mite has dis-
persed by up to 50km during the 3-year period, whereas in Limpo-
po, Mpumalanga and Eastern Cape, it has spread by less than 
500m during the same period. Aceria lantanae continues to spread, 
and is causing significant reduction (up to 90%) in flowering at 
some sites in Tzaneen (Limpopo) and Empangeni (KZN coast) 
(Fig. 3).  Aceria lantanae is also established in Rietondale, Preto-
ria, from where it spread to the central area of Pretoria, with a nota-
ble flower reduction of 90% around Steve Biko Academic Hospital. 
Initial establishment of A. lantanae was also confirmed at Levubu 
site (Bubha Game Lodge) in Limpopo, where it was released in 
2010. It is encouraging that the flower-galling mite is establishing at 
such high altitude areas of Limpopo Province. We have great 
hopes for the further establishment of the flower-galling mite. 
 
Contact: Dr Rembu Magoba at magobar@arc.agric.za 

Flower-galling mite shows great promise as a biological control agent of Lantana   
camara in South Africa 

Fig. 1. A healthy lantana plant with flowerheads and seedheads 

Fig. 3. Dr Rembu Magoba amongst lantana plants weighed down 
by masses of flower galls 

Fig. 2. Aceria lantanae causes vegetative galls to replace flower- 
and seedheads 

The Waterberg Biosphere Reserve and 

threats from invasive alien plants 

The Waterberg Biosphere Reserve, registered with UNESCO in 
2001, and situated in south-western Limpopo Province, is a rug-
ged mountainous area with vast tracts of undisturbed natural 
vegetation, watercourses and wetlands (Fig. 1). But beware! Alien 
plant invasion is a serious threat to the biodiversity of this reserve, 
and cultivated alien plants in towns, at entrance gates to reserves 
and around homesteads are the biggest source of invasive plants.  
 
In an area that is blessed with a rich plant diversity of more than 
2000 indigenous species, including 130 tree species, it is a shame 
that landowners have felt the need to cultivate alien ornamental 
species to beautify their surroundings. More than 100 naturalised 
alien plant species have been recorded in the Waterberg, and the 
great majority are ornamentals. The most widespread invasive 
trees are jacaranda (Jacaranda mimosifolia), seringa (Melia azed-
arach), queen of the night cactus (Cereus jamacaru) (Fig. 2), 
mulberry (Morus alba), Australian silky oak (Grevillea robusta), 
river red gum (Eucalyptus camaldulensis) and white and grey 

Continued overleaf 
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Weed Research (continued) 

The Waterberg Biosphere Reserve (continued) 

poplars (Populus alba and P. x canescens). Lantana (Lantana 
camara), sweet prickly pear (Opuntia ficus-indica) and Australian 
pest pear (Opuntia stricta) are the most invasive shrubs.  Purple 
top (Verbena bonariensis) and pompom weed (Campuloclinium 
macrocephalum) are invaders of grasslands and wetlands (Fig. 
3).   
 
Many species that have become troublesome invaders in other 
parts of the country and which, by law, must be eradicated or 

controlled are still largely confined to 
cultivation in the Waterberg, e.g. 
cat’s claw creeper (Dolichandra 
unguis-cati) and Madeira vine 
(Anredera cordifolia) (Fig. 4). These 
species must be eradicated now!  
Landowners in the core and buffer 
areas of the reserve should be dis-
couraged strongly from cultivating 
any alien plants. 
 

Some landowners in the Waterberg are more concerned about 
indigenous bush encroachment than alien plant invasion. Although 
bush encroachment is a serious problem leading to biodiversity 
loss and reduced grazing, alien plant invaders must not be ignored 
as, over the long term, they cause not only the same problems as 
bush encroachers but additional ones. Alien plant invasion can 
transform whole landscapes, resulting in a breakdown in ecosys-
tem services which are critical for human survival, such as water 
and food production and nutrient cycling. Ecotourism, which is so 
important in the Waterberg, will be adversely affected. 
 
How do landowners prevent alien plant invasion, not only in the 
Waterberg but in all areas in South Africa set aside for the conser-
vation of biodiversity?  

 Stop the cultivation of potentially invasive alien plants. 
 Minimise disturbance and fragmentation of the landscape 

e.g. fewer roads, larger properties, less development. 
 Control, or eradicate wherever possible, invasive and poten-

tially invasive alien plants. 
 

Most invaders will have to be controlled using mechanical and 
chemical methods. Some species can be controlled biologically. 
Very effective biocontrol is available for queen of the night cactus 
(Cereus jamacaru) using the mealybug Hypogeococcus festeri-
anus. Landowners are urged to obtain and distribute the mealybug 
(contact Mrs Hildegard Klein at ARC-PPRI for advice 
KleinH@arc.agric.za).  
 
 
Contact: Lesley Henderson at L.Henderson@sanbi.org.za 

Fig. 1. Marakele National Park in the Waterberg Fig. 2. Queen of the night cactus (Cereus jamacaru). Both normal 
(left) and monstrous (right) forms are invasive in the Waterberg 

Fig. 3. Pompom weed (Campuloclinium macrocephalum) (top and 
left), and purple top (Verbena bonariensis) (right) invading grass-
lands and wetlands 

Fig. 4. Cat’s claw creeper (Dolichandra unguis-
cati) (= Macfadyena unguis-cati) (left) and Ma-
deira vine (Anredera cordifolia) (right) (photo: 
Geoff Nichols) 

This article has been condensed from 
SAPIA News No. 28 (available at the 

ARC website www.arc.agric.za  
under News Articles). 
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“SPIDERS OF THE SAVANNA BIOME” A NEW SPIDER BOOK  
NOW AVAILABLE 

Technology Transfer (continued) 

ISBN:  978-1-86849-421-7 
AUTHORS: Ansie Dippenaar-Schoeman, Stefan Foord and 
Charles Haddad 
FORMAT: flexi bind: 170X242 mm; full colour 
PAGES: 134  
PRIZE: R195.00 (excluding postage) 
PUBLICATION DATE:  15 April 2013 
LANGUAGE: English 
 
This new book is the first to provide information on the 62 spider 
families, 381 genera and 1230 species found in the Savanna Bi-
ome of South Africa. A total of 23 739 records from 1260 localities 
have so far been recorded from the Savanna Biome; of these, 308 
are endemic to the biome. The purpose of this book is primarily to 
provide baseline information on spider diversity in an area that has 
previously been poorly sampled. Most sampling and taxonomic 
research on South African arachnids, undertaken between 1820 
and 1960, was based on the fauna of the coastal provinces, as 
most of the practising arachnologists were stationed there. It was 
only in the late 1970s that more intensive sampling started in the 
central and northern provinces of South Africa.  
 
Descriptive characters for the families, genera and species of 
savanna spiders are provided, with information on their guilds and 
behaviour. The book is richly illustrated with >600 photographs 
that were taken by 85 photographers. Many spider species are 
small and often not easily seen. The focus in this book is on the 
families and genera that are likely to be encountered. The different 
chapters deal with the ground burrow dwellers, free-living ground 
dwellers, plant dwellers and web dwellers. 
 
This book is a product of the South African National Survey of 
Arachnida (SANSA). The main aims of SANSA are to produce 
inventories of the arachno-fauna of South Africa, and to assemble 

much-needed information on their distribution and abundance. The 
book is a joint effort of the University of Venda, Agricultural Re-
search Council and University of the Free State. It is available from 
the  authors at a cost of R195.00, excluding postage. 
 
Contact: Prof Ansie Dippenaar-Schoeman at Dip-
penaara@arc.agric.za and Dr Stefan Foord at Stef-
an.foord@univen.ac.za  

New fact sheet from Nematology Unit  

A fact sheet with information about how to sample for nematodes is now availa-
ble. The document deals with the different sampling techniques, sample size 
and transport of samples. The fact sheet is available from Nematology Unit. 

Congratulations 

Ms Robin Lyle (Arachnida Unit) and Dr Mariette 
Truter (Mycology Unit), both from Biosystematics 
Programme, each received a grant in the NRF THU-
THUKA funding programme.  Ms Lyle applied in the 
PhD Track category for the project: A taxonomic 
revision of several Afrotropical genera of subfamily 
Idiopinae (Araneae: Idiopidae), while Dr Truter ap-
plied in the Post-PhD Track for the project: Charac-
terisation of phytopathogens of carrot and sweet 
potato in South Africa. 

Ms Robin Lyle and Dr Mariette Truter 


