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Heavy rainfall takes toll on carrot farmers in 

the North West Province 
In January 2011, a new and damaging disease 
was identified in commercial carrot fields in the 
North-West Province by ARC-PPRI Plant Micro-
biologists. Carrots were sampled from fields 
which were water-logged after heavy rains. The 
carrot roots were slimy, and looked as though 
they had been eaten by rodents (Fig. 1). The 
core was soft, stringy, and darker than the rest of 
the root tissue (Fig. 2). A few seconds after roots 
were cut with a knife, a foamy exudate with a 
putrid smell began seeping from the tissue (Fig. 
3.)  
 
Isolations were prepared from the rotten tissue, 
slime, and foamy exudate of three affected carrot 
roots. The tissue was chopped, placed in sterile 
distilled water, and left to stand for 20 min. at 
room temperature. Plant macerate was plated on 
TGA, King’s B, Tween A, Milk-Tween and KBC 
media. Plates were incubated at 26oC for four 
days. 

 

An almost pure culture of white colonies was 
isolated from all samples on the TGA and King’s 
B agar plates. Seven colonies were purified on 
King's B medium, and used in a series of identifi-
cation tests. White bacteria isolated from the 
roots were all non-fluorescent gram negative 
rods. All were facultative anaerobes. Four iso-
lates were oxidase negative, and three isolates 
were oxidase positive.  Isolates were also identi-
fied using the Biolog and API identification sys-
tems.   
 
Four oxidase negative isolated were identified by 
both Biolog and API 20E as Enterobacter 
cloaceae. Three oxidase positive isolates were 
identified as Raoutlella sp. All seven isolates 
produced soft rot symptoms in inoculated carrot 
roots within a week following inoculation (Fig. 4), 
confirming that the disease in the fields had been 
caused by E. cloaceae and Raoutlella sp. 

Bacterial soft rot of carrot roots and other crops is 
usually caused worldwide by Pectobacterium caro-
tovorum subsp. carotovorum. However, in 2005, 
on a water-logged field in the Northern Province, 
E. cloacae was reported to produce severe soft rot 
in onion bulbs. The disease affected approximately 
50% of the crop.  
 
Enterobacter cloaceae and Raoutlella sp. are a 
common part of the soil microflora. Both bacteria 
are opportunistic pathogens. During high rainfall 
and when fields are water-logged, they may cause 
soft rot on crops planted in the field. These bacte-
ria are not host specific and invade many plants, 
including watermelon, onion, cabbage, many orna-
mentals, and plant roots.  All seven isolates were 
deposited with the Plant Pathogenic and Plant 
Protecting Bacteria culture collection at the ARC-
PPRI, and are available to researchers on request. 
 
Contact: Teresa Goszczynska at  
GoszczynskaT@arc.agric.za 

Fig. 1. The “eaten by rodents” appearance of the 

carrot root. Exposed tissue was covered in slime 

Fig. 2. Soft and 

stringy core 

Fig. 4. Pathogenicity test: symptoms on the carrot 

root after inoculation with Enterobacter cloaceae 

isolated from rotting carrots 

Fig. 3. Foamy 
exudate seeping 
from the root 
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Biosystematics 

Insects are the most speciose group of organisms inhabiting the 
Earth. Therefore, it comes as no surprise that many insects have ei-
ther never been studied or are very poorly known. In fact, most spe-
cies have not even been named. 
 
The vast assortment of specimens in the South African National Col-
lection (SANC) of Insects forms one of the three major insect collec-
tions in South Africa. The SANC of Insects holdings are dynamic, 
constantly growing and being changed. One of the main aims is to 
have as complete a record as possible of the insect fauna of South 
Africa. To reach this goal, newly obtained insect specimens are con-
stantly being added to the existing collection. The correct identification 
of these specimens is crucial, because their names link the insects to 
all the cumulative knowledge about them, so forming the cornerstone 
for all applied biological research. 
 
As no single institution can employ specialist taxonomists for every 
insect group, unique expertise is often shared, both locally and inter-
nationally. By sending loans of specimens to specialists the world 
over, we provide them with material for their research on our insect 
fauna. Simultaneously, our specimens are identified and returned to 
us with their correct scientific names. More often than not, returned 
loans include newly described species. Specialist taxonomists, both 
local and from abroad, also regularly visit the SANC to work on our 
collection. Both these activities are critical for enhancing the quality of 
the SANC specimen collections. 
 

More beetle species recognized 

 
A loan of about 900 seed beetle specimens (Chrysomelidae: Bruchi-
nae) - some identified, but most only classified to genus level - was 
sent to Dr Hella Wendt of the Natural History Museum in Berlin, Ger-
many, at her request. Being a specialist taxonomist of the genus Sper-
mophagus (about 106 species in the world, 24 species known from 
South Africa), Hella could identify all our Spermophagus specimens to 
species level. The recently returned loan contained ten species that 
had not previously been recorded from South Africa. Furthermore, it 
came to light that only seven of the species now known to occur in 
South Africa are not yet represented in the SANC. The newly identi-
fied seed beetles were incorporated into the main collection, with si-
multaneous checking and upgrading of the labelling and curation of 
this genus. 
 
Having our German collaborator examine and identify a consignment 
of our specimens significantly improved the quality and value of the 
SANC’s well established seed beetle reference collection, which is 
used as a research tool and to perform identifications for the agricul-
tural sector, indus-
try and the public. 
Correct identifica-
tion is crucial as 
some seed bee-
tles are major 
pests of stored 
produce, whereas 
others are effec-
tive biological 
control agents of a 
variety of invasive 
alien plants. 
 

Adding value to the South African National Collection of Insects 

More fly families represented 

 
Since the SANC does not have a specialist for the flies 
(the large and diverse order Diptera), a large number of 
unsorted and un-identified fly specimens of many species 
had accumulated in the collection. Numerous fly species 
are economically highly significant, and include serious 
pests in the fruit industry, disease transmitters to both 
humans and animals, and biological control agents of 
invasive alien plants. Moreover, flies perform various criti-
cal ecosystem functions, many of them being significant 
pollinators and decomposers. 
 
The visit to the SANC of Mr Ashley Kirk-Spriggs, head of 
Entomology at the National Museum, Bloemfontein, is an 
excellent example of collaboration that complements the 
existing expertise at the SANC. Ashley is an internation-
ally recognized expert of the order Diptera. In October 
2010, Ashley not only searched the SANC for specimens 
of the fly families in which he himself specializes, but also 
sorted some of the accumulated material to family level. 

One collection drawer of the recently curated  
Spermophagus collection ( Photo: E. Grobbelaar) 

Spermophagus hottentotus Fåhraeus, the largest 
South African seed beetle species  
(Photo: E. Grobbelaar) 

Ashley Kirk-Spriggs at work in the Diptera collection 
(Photo: R. Urban) 



Page 3 PLANT PROTECTION NEWS No. 87 

Biosystematics (continued) 

Adding value (cont.) Simon Mamogale moves on 

Simon Mamogale left the South African National Collection of 
Insects (SANC) at the end of February to join the Microbiology 
Unit, Animal Production Institute in Irene, as a Laboratory Assis-
tant. Simon originally began working at ARC-PPRI in November 
1983. Owing to ill health he temporarily left the Institute for six 
years, but returned to the SANC in 2005 with renewed vigour. 
Many thousands of beetle specimens, now part of one of the larg-
est collections in South Africa, were pinned by him. Simon was a 
valued member of the collections management team who are 
responsible for preserving, labelling and protecting the insect col-
lections. He was also part of the group that prepared the collec-
tions for the safe and successful relocation to Roodeplaat. His 
expertise will be sorely missed by the staff at the SANC who wish 
Simon well in his new position. 

As a result, about 5 000 specimens were newly placed in 63 fami-
lies, twelve families of which had not previously been represented 
in our identified fly collection. This is a huge step towards our goal 
of upgrading the SANC’s entire Diptera holdings. 
 
Ashley is also the initiator, coordinator and co-editor of the pro-
posed Manual of Afrotropical Diptera, launched in August 2010. 
Mindful of this project, Ashley also located specimens of interest 
to other contributors to this major work. Participation by the SANC, 
through the loan of this recently curated material to experts world-
wide, would have been impossible without his input. The resulting 
increase in identified specimens and new species will complement 
our already highly significant Diptera reference collection. 
 
Contact: Ros Urban at UrbanR@arc.agric.za or Elizabeth 
(Beth) Grobbelaar at GrobbelaarB@arc.agric.za 

Visit to the Albany Museum 
and the South African Institute 

for Aquatic Biology 

Grahamstown is an important centre for science in South Africa. It 
is also home to the Albany Museum which holds the richest collec-
tion of bees from South Africa’s arid and semi-arid areas. For his 
studies of the taxonomy of the leaf-cutter bee genus, Megachile, 
Connal Eardley visited the Bee Collection in the Albany Museum 
in January 2011. Connal has already examined the southern Afri-
can material of this genus deposited in all the major museums 
around the world. While studying the bee collection at the Albany 
Museum, he found a new species which will be described soon. 
 
Last year, Ros Urban and Connal published a catalogue of the 
Afrotropical bees. While in Grahamstown, Connal also visited 
Willem Coetzer, a biological database expert at the South African 
Institute for Aquatic Biology (SAIAB), who is contracted by SABIF 
(the South African node of GBIF (Global Biodiversity Information 
Facility)) to integrate specimen databases into one expert system, 
namely Specify6. Willem obtained the Bee Catalogue and inte-
grated it into a remarkable database. The resultant partnership will 
surely grow, and will demonstrate the value of specimen data-
bases to biological science. 
 
Contact: Connal Eardley at EardleyC@arc.agric.za 

Visitor from National Museum  

Bloemfontein 

During February, Mrs Louise Coetzee, an Oribatei mite specialist 
of the National Museum in Bloemfontein, visited the Mite Expert 
Centre at Biosystematics to familiarize herself with the collection 
of spider mites. Louise is involved in a project with the medical 
school at the University of the Free State in Bloemfontein, to es-
tablish the sensitization of allergic patients to spider mites. Previ-
ous research shows that spider mites, which are important agri-
cultural pests, are an important allergen causing rhinoconjunctivi-
tis and asthma in farm workers working in orchards, vineyards 
and greenhouses. Further studies to establish the importance of 
this group of mites as allergens are planned, and will include the 
public. 
 
Contact: Eddie Ueckermann at UeckermannE@arc.agric.za 

Louise Coetzee and Eddie Ueckermann 
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Biosystematics (continued) 

Mites of the superfamily Eriophyoidea feed on plants, and some 
species are economically important agricultural pests. These 
microscopic mites are commonly named after the type and site of 
symptoms they cause, e.g. the citrus rust mite, peach silver mite, 
grapevine bud mite, aloe gall mite and protea witch’s broom mite. 
Mites, and particularly eriophyoid mites, can be problematic in 
international trade of plant material. Eriophyoid mites are ex-
tremely small, frequently live in hidden micro-spaces, and can 
only be detected through microscopic inspection by well-trained 
professionals. There is a high risk of not finding them on plant 
material, and thus grave potential for them to be introduced to 
non-native countries on imported plant material.  
 
The economic impact of introduced eriophyoid pests is significant. 
Most eriophyoid pests on non-native crops in any country, includ-
ing South Africa, are alien species which were introduced with 
their host crop. Because eriophyoid mites are generally host spe-
cific, movement of species from native plants onto crop plants is 
rare. The economic impact of an introduced eriophyoid pest can 
be increased considerably due to their ability to carry and transmit 
plant pathogens. Problems with these mites in trade are exacer-
bated by limited knowledge of agricultural pest species, numerous 
taxonomic problems which complicate identification of intercepted 
species, as well as a general lack of awareness of the risks and 
importance of these minute mites. 
 
Diagnostic Services in Stellenbosch [Plant Health Diagnostic 
Services (PHDS) of the Department of Agriculture, Forestry and 
Fisheries (DAFF)] regularly intercepts eriophyoid mites on im-
ported plant material. The infested material is usually budwood, 
and occasionally fresh fruit. During the past few years, there has 
been a rise in the number and diversity of eriophyoid mites inter-
cepted by Diagnostic Services. The cause of this rise is uncertain. 
It could be attributed to an increase in plant trade, changes in 
climatic conditions or, especially, changes in chemical control 
programmes due to increasing pressure against the use of certain 
pesticides. 

Charnie Craemer and Eddie Ueckermann, both of the Mite Expert Centre, and Davina 
Muller (right), the acarologist at Plant Health Diagnostic Services of the Department of 
Agriculture, Forestry and Fisheries 

A slide-mounted specimen of a deutogyne female of Aculus 
schlechtendali (apple rust mite), which is frequently intercepted on 
apple budwood imported from various countries to South Africa 

Increased interception of eriophyoid mites on imported  
plant material 

this collaboration, Davina visited Charnie for three days during 
2010. They discussed further collaboration, including possible 
surveys and systematic projects to solve some of the distribution,  
phytosanitary status, biology and taxonomic problems encoun-
tered in eriophyoid detection and management.  Information gath-
ered on these projects will have an impact on trade of plant mate-
rial between South Africa and foreign countries. While Charnie will 
focus largely on morphology, Davina will focus on the molecular 
study of the mites. Very little molecular or genetic research has 
been done on eriophyoid mites worldwide, and a large amount of 
research will have to be undertaken to address the problems. 
 
Contacts: Charnie Craemer at CraemerC@arc.agric.za and 
Davina Muller at DavinaM@daff.gov.za  

The expert on plant-feeding mites, Charnie 
Craemer, of the Mite Expert Centre at Bio-
systematics, is responsible for the identifica-
tion of intercepted eriophyoid mites. This is 
done in close collaboration with the recently 
appointed acarologist, Davina Muller, at 
PHDS.  Identification of eriophyoid mites is 
notoriously difficult and problematic because 
of shortcomings and inaccuracies in the tax-
onomy of the Eriophyoidea. Many known 
eriophyoid pests may possibly be complexes 
of species, and these taxonomic predica-
ments need to be solved to ensure accurate 
identification and decision-making. 
 
Owing to the increased problems with erio-
phyoid mites, closer collaboration has devel-
oped between the Mite Expert Centre of 
ARC-PPRI and PHDS of DAFF. To formalize 
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Charnie Craemer of the Mite Expert Centre at Biosystematics, 
visited various institutions in Stellenbosch during March. A major 
aim of the trip was to foster closer collaboration between the Mite 
Expert Centre of the ARC-PPRI Biosystematics Programme, and 
researchers involved in research on pests of grapevine and de-
ciduous fruit at the Division of Plant Protection, ARC Infruitec-
Nietvoorbij; and the Department of Conservation Ecology & Ento-
mology of the University of Stellenbosch. 
 
The visit was partly a fact-finding mission to determine the extent 
of institutionalized knowledge on plant-feeding mite pests and their 
perceived importance, as well as the status of current and future 
research on these mites. Various issues were discussed, including 
creating a greater awareness of the importance of mite pests and 
their proper identification, and the need to include them in surveys 
of pests of “new” crops. The possibility and necessity of compre-
hensive surveys of mite pests on important crop plants were inves-
tigated. The lack of voucher specimens for economically important 
plant-feeding mite species, despite research projects concluded on 
them, was addressed. The depositing of voucher specimens in the 
mite collection of the National Collection of Arachnida, and the 
importance of having good specimens of crop pest species in the 
collection, were strongly advocated. The possibility and feasibility 
of cross-cutting projects between ARC Infruitec-Nietvoorbij and the 
ARC-PPRI Mite Expert Centre were investigated. 
 
Charnie’s other major tasks were to finalize the planning of, and 
also to assist with, the commencement of an emergency pilot sur-
vey of Colomerus spp. on grapevine. This survey is being con-
ducted to determine the presence or absence of Colomerus ocu-
livitis in South Africa. The technical aspects of collecting the mite 
samples, identifications, and final reports were discussed with 
Davina Muller of DAFF Plant Health Diagnostic Services, and Isa-
bel du Toit of DAFF Directorate Agricultural Product Inspection 
Services. 

Biosystematics (continued) 

Closer collaboration in research on plant-feeding mite 

Grapevine leaves with symptoms caused by the leaf gall strain of 
the eriophyoid pest, Colomerus vitis. 

During two field trips, the survey participants were made familiar 
with the cultivation of grapevine, and the different symptoms 
caused by the grapevine eriophyoid pest, Colomerus vitis. They 
were assisted by Elleunorah Allsopp and Muriel Knipe of ARC-
Infruitec-Nietvoorbij. Grapevine material infested with C. vitis was 
collected to be studied as part of the survey. 
 
Contact: Charnie Craemer at CraemerC@arc.agric.za 

Biological specimen collections are extremely valuable historic 
records of the diversity and distribution of species. The continuous 
addition of new specimens remains an important part of managing 
taxonomic collections.  An example of this is the rare bee, Ammo-
batoides braunsi, which was known only from one female speci-
men collected near Willowmore in 1916, until Laurence Packer, a 
bee expert, discovered two females in his collection in York Univer-
sity at Toronto, Canada. He had not realized that he had found a 
gem when he collected them while travelling from Cape Town to 
Pretoria around 1990. In February, Connal visited Grahamstown 
and travelled back via Victoria West to see if he could find more 
specimens of this species, especially the male, which is unknown 
to science. However, because of rain storms and persistent winds, 
collecting was unsuccessful and the bee gem remains at large. 
 
Since bees provide an essential ecosystem service as pollinators, 
it is important to study them in all different ecosystems in South 
Africa. Connal was invited by Hendrik Sithole, of South African 
National Parks (SANParks), to develop a project to survey the 
bees in the Kruger National Park. This is a very important first step 
in understanding the basic activities that maintain the Park’s biodi-
versity. From December to March, SANParks’ staff ran traps and, 
in March, Connal visited the Kruger Park to collect the trapped 
bees and to collect bees on plants in the field, under the watchful 
eye of some brave, well armed rangers. This project should initiate 
new insights into wildlife management.  
 
But why would an agricultural scientist study the bees in a natural 

Expanding the bee collection 

ecosystem? Apart from natural areas being our best estimate of 
the abundance and diversity of bees, which were in our agricultural 
lands before they were farmed, these areas also contribute to 
maintaining the water table, act as refuges for organisms that are 
beneficial to agriculture, and provide a host of additional benefits 
for farmers. Not to mention that this research is important to main-
tain a national asset, and that the ARC is the only organization 
with the expertise to do this sort of work on bees. 
 
Contact: Connal Eardley at EardleyC@arc.agric.za 

Halictus sp. (Photo: Peter Webb) 
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The 10th African Arachnological Colloquium 

The 10th African Arachnological Colloquium was held from 31 Janu-
ary to 4 February 2011 at the Rhemardo Conference Centre, near 
Naboomspruit/Mookgopong in the Limpopo Province of South Af-
rica. It was hosted jointly by the ARC-PPRI Spider Research Centre 
and the Ditsong National Museum of Natural History, under the 
auspices of the African Arachnological Society (AFRAS).   
 
The Colloquium serves as a platform where researchers and peo-
ple interested in African arachnids can present the results of their 
research, and discuss future projects on arachnids. The colloquium 
was attended by arachnologists from as far afield as California and 
Belgium. At the colloquium, a South African National Survey of 

Biosystematics (continued) 

VISITORS TO THE NATIONAL COLLECTION OF ARACHNIDA 

Through the South African National Survey of Arachnida (SANSA) 
project, funding has been available for inviting specialists to assist 
with the identification of the large numbers of species sampled 
and housed in the National Collection of Arachnida (NCA). Dr 
Rudy Jocqué, head of the invertebrates section at the Koninklijk 
Museum voor Midden-Afrika at Tervuren, Belgium, is a world 
specialist on several spider families, and was the third visitor  
funded by SANSA to spend two weeks at the Spider Research 
Unit. 
 
The bulk of the material identified by Dr Jocqué during his stay 
belonged to the family Zodariidae. This is a large family repre-
sented by 87 species from 18 genera. He worked through more 
than 2000 samples, discovered a genus that was not previously 
known from South Africa, and at least 20 new species housed in 
the Collection.  His input added value to the Collection, and was 
especially valuable for updating data in the new Spider Atlas 
which is available now (see pg. 8). 
 
Dr Charles Griswold, world renowned arachnologist of the Califor-
nia Academy of Science, also visited the Collection in February. 
His team is studying the family Amaurobiidae, and material from 
the NCA has already shown that there are several new genera 

Drs Rudy Jocqué, Ansie Dippenaar-Schoeman and Charles Gris-
wold 

and species to be found in South Africa. He is planning to  visit the 
NCA again later this year with his students. Both visitors were very 
impressed with the new Biosystematics facilities. 
 
Contact: Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za 

Arachnida (SANSA) workshop was held to report on the activities of 
the last three years, and to discuss the way forward.  
 
Ansie Dippenaar-Schoeman and Charles Griswold received the 
Lawrence Award in recognition of their lifetime contributions to Afri-
can Arachnology.  Ansie also received the award for the best contri-
bution over the last three years, for her management of the SANSA 
project and the compilation of the first spider atlas. Annette van den 
Berg, who retired at the end of April, received a special award for 
her 26 years of dedicated service to African arachnology. Luther 
Seshothele, who is a Department of Science and Technology intern 
at the Spider Research Centre, received the best Poster Award 
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Luther Seshothele receiving his best Poster Award from Charles 
Haddad, the chairman of AFRAS 

Biosystematics (continued) 

together with Ansie for their poster on the Ammoxenidae of the 
Cederberg Wilderness Area. The best Student Paper Award went 
to Bradley Reynolds, an MSc student at the University of Pretoria. 
The Spider Research Unit is involved in his project, which is a 
study of the effect of fire on spiders in the Kruger National Park. 
 
List of papers and posters presented by ARC-PPRI at the collo-
quium: 
 
DIPPENAAR-SCHOEMAN A.S. 2011. Important contributions 

made by photographers. [paper] 
DIPPENAAR-SCHOEMAN A.S. 2011. The history of the African 

Arahnological Society. [paper] 
DIPPENAAR-SCHOEMAN A.S. & HADDAD C.R. 2011. National 

Surveys – the way to go for invertebrates. [paper] 
DIPPENAAR-SCHOEMAN A.S., HADDAD C.R., LYLE R., 

FOORD S.H. & LOTZ L.N. 2011. Monitoring archnids in con-
served areas in South Africa. [paper] 

DIPPENAAR-SCHOEMAN A.S., VAN DEN BERG A.M. & LYLE 
R.  2011. The spiders of the Kalahari. [poster] 

FOORD S.H., DIPPENAAR-SCHOEMAN A.S. & HADDAD C.R. 
2011. Spider diversity in the Savanna Biome. [paper] 

FRANZINI P.Z.N., VAN DER BANK H. & DIPPENAAR-
SCHOEMAN A.S. 2011. Genetic, morphologic and behav-
ioural study of Cyrtophora species in South Africa (Araneae: 
Araneidae). [paper] 

HADDAD C.R., DIPPENAAR-SCHOEMAN A.S., & LOTZ L.N. 
2011. Spider diversity of the Grassland Biome. [paper] 

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

MARAIS P. & DIPPENAAR-SCHOEMAN A.S. 2011. The South 
African National Collection of Arachnida: documenting South 
Africa’s Arachnida biodiversity. [paper] 

REYNOLDS B.N., VAN RENSBURG B.J. & DIPPENAAR-
SCHOEMAN A.S. 2011. The effects of long-term burning 
regimes on savanna assemblages. [paper] 

SESHOTHELA S.L. & DIPPENAAR-SCHOEMAN A.S. 2011. New 
termite eating spiders from the Cederberg Wilderness Area. 
[poster]  

Luther Seshothele, a Department of Science and Tech-

nology intern at the Spider Research Unit, successfully 

completed his internship at the end of March 2011 

working on the spiders of the Cederberg Wilderness 

Areas, one of the long-term projects using spiders to 

assess climate change. 

The South African National Survey of Arachnida (SANSA) was 
initiated in 1997, with the main aim of documenting the arachnid 
fauna of South Africa at a national level. The South African Na-
tional Biodiversity Institute (SANBI) came on board for the project’s 
second phase, called SANSA II, from 2006 to 2010, in partnership 
with the Agricultural Research Council (ARC). This second phase 
of SANSA ended in December 2010. 
 
This four-year inventory and conservation assessment project was 
dedicated to unifying and strengthening biodiversity research on 
spiders, and other arachnid fauna of South Africa. SANSA’s aims 
are multiple, and include the collation of data to determine the 
distribution ranges of species in South Africa, for assessing their 
Red List status, using the IUCN criteria. 
 
During the 4-year period, all available data were collated into a 
relational database. To maximize benefits, it was important to de-
termine the spatial coverage of the already available data, and 
determine where the ‘gaps’ in these data lie. Thus, field collecting 
was  guided towards filling these gaps.  
 

South African National Survey of Arachnida (SANSA) -  
second phase completed 

Data that was available electronically formed the basis of a GIS 
based gap analysis, which was done at the end of 2007 to identify 
gaps in spatial coverage.  
 
 Due to extensive collecting done by SANSA field work managers, 
and by specimen catches of other research projects, student pro-
jects, and public participation in collecting specimens, more than 
40 degree squares were sampled in areas that had previously 
been poorly sampled. This effort has provided valuable material 
that has improved our knowledge of the distribution of species, 
and has provided specimens for future taxonomic studies. All 
these data were used to compile this first atlas of the spider spe-
cies of South Africa. The information included in this atlas will be 
used to assess the Red Listing status of local spiders. 
 

African Arachnological Colloquium (cont.) 

ZEELY T., VAN DER BANK H. & DIPPENAAR-SCHOEMAN A.S. 
2011. Behavioural and morphological assessments and DNA 
barcoding of Thomisus (Araneae, Thomisidae). [paper] 

 
Contact: Ansie Dippenaar-Schoeman at  
DippenaarA@arc.agric.za and Petro Marais at 
Maraisp@arc.agric.za 
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Biosystematics (continued) 

South African National Survey of Arachnida (SANSA)(cont.) 

 Below are some of the SANSA results obtained so far. 

 

♦ 70 spider families, 463 genera, and 2010 species are pres-
ently known from South Africa. This represents 4.8% of the 
world’s fauna. 

♦ The first spider atlas containing information on the 2010 spe-
cies, with maps showing their distributions, is now available. 

♦ Of the 2010 spider species, 1220 (61%) are endemic to the 
region. 

♦ 485 species have a restricted distribution, and are known 
only from a few localities. 

♦ In South Africa, Salticidae is the most diverse spider family 
with 240 species, followed by the Gnaphosidae with 176 
species, and Thomisidae with 133. 

♦ Two families, Chummidae and Pentastomidae, are endemic 
to South Africa. 

♦ During the SANSA II, a total of 116 new species were discov-
ered and described, and  another 50 are in the process of 
being described. 

♦ Distribution ranges of more than 200 species known from the 
rest of Africa were extended to include South Africa. 

♦ Information on habitat requirements showed that the Sa-
vanna Biome is the most diverse, with 1207 species from 62 
families, followed by the Grassland Biome with 245 from 56 
families. 

♦ During the 4 years, 82 scientific papers were published con-
taining data sampled during the SANSA project. 

♦ A total of  2300 Virtual Museum entries was made online.             
(www.arc.agric.za see quick link SANSA) 

♦ A total of  23 500 new accessions were added to the National 
Collection of Arachnida, and all these entries were data-
based. 

♦ More than 30 projects are still underway, including three 
long- term surveys looking at the effect of global warming in 
three of the floral biomes. 

♦ Ten postgraduate students completed their studies, and five  
are involved in the project or are using data from the project. 

♦ A website with information on the project and an electronic 
newsletter is distributed every three months. 

♦  Several products were developed, such as handbooks, CD’s 
and wall posters. 

♦ The SANSA team was a finalist in the National Science and 
Technology Forum awards for 2009. 

 

The third phase of SANSA started in 2011 with a workshop held at 

the 10th African Arachnological Colloquium. Several actions are 

planned, such as red listing of species; a handbook series for all the 

biomes; publication of the atlas, and several scientific papers. 

 

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

FIRST SPIDER ATLAS NOW AVAILABLE  

The first Spider Atlas for South Africa is now available. It con-

tains information on all the 2010 species presently known from 

South Africa. It provides a map for each species as well as the  

information below. 

• Endemic status 

• Detailed georeferenced distribution data per South African 

province 

• Habitat requirements per biome 

• Records from conserved areas and agro-ecosystems 

• Known distribution in Africa 

• Conservation status 

• Taxonomic status 

From this data it is now possible to determine the species that 

might be most threatened, and which need to be evaluated first 

for red data listing. 

 
Contact: Ansie Dippenaar-Schoeman at DippenaarA@arc.agric.za 
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Infestation of scale insects on an oak tree twig  

DNA BARCODES FOR SOUTH AFRICAN SCALE INSECTS 

DNA barcoding is a novel method for investigating the vast diversity of 
living species. In very simple terms, an organism’s DNA barcode is the 
unique arrangement of the genetic code at a small, standard region of 
its entire DNA. This particular DNA sequence, or “molecular tag”, is 
analogous to the barcode label on an item in a supermarket. It can be 
used to identify species, and also to find out how they are related to 
each other. 
 
At the beginning of 2009, the Scale Insect Barcoding Initiative (SIBI) 
began to generate DNA barcodes that could be used for identifying pest 
species of scale insects and mealy bugs. These insects are of particular 
concern to plant quarantine agencies. Scale insects that are intercepted 
in international agricultural trade, have to be accurately identified by 
examining their morphology - a rather slow process that requires con-
siderable expertise. Immature stages and damaged specimens are 
usually impossible to identify. DNA barcoding technology holds consid-
erable promise for diagnosing biological species, so the Department of 
Agriculture, Forestry and Fisheries decided a few years ago to fund a 
“Scale Insect Barcode Initiative” at ARC-PPRI. This project aims to 
generate DNA barcodes that can be used by quarantine officials to 
rapidly identify scale insects, using molecular techniques, rather than 
time-consuming morphological methods. 
 
After two years of collecting insect samples and studying their DNA, 
SIBI has generated barcode sequences for over 80 pest species that 
occur in South Africa, and will continue barcoding more during this year. 
Apart from building up a database of DNA sequences, barcodes were 
also analyzed by means of computer-generated phylograms. These are 
graphic depictions of the phylogenetic relationships amongst these 
species. The branching patterns show just how many different species 
are present amongst the various samples of scales and mealy bugs 
that have been analyzed, and how similar they are, based on their evo-
lutionary relatedness. In general, our phylogenetic data has grouped 
the included species together into families and species as anticipated. 
They have also been doing "blast searches" on GenBank to confirm the 
authenticity of our data. This method involves statistical comparison of 
our DNA data with sequences that are publically available from samples 
of the same species collected in different countries, to see whether our 
local species differ genetically, and to determine just how reliably their 
DNA data will diagnose each species that has been analyzed so far. 
The results confirm that conclusive identifications of unknown samples 
to species level are feasible, using specific genes as DNA barcodes. 
 
Contacts: Ian Millar at MillarI@arc.agric.za, Theresa Sethusa at 
SethusT@arc.agric.za and Dr. Riana Jacobs at 
JacobsR@arc.agric.za 

Effect of  black caps for McCartney bottles on the survival 

of  fungal cultures in the PPRI collection 

The live culture collection (acronym PPRI) of the National Collec-
tions of Fungi comprises 10 000 specimens, of which 3 870 are 
reserved by their depositors, and 6 130 are publicly accessible 
cultures. The collection includes cultures from southern African 
countries, Europe, Australia and the United States of America. 
Many of these cultures are agriculturally economic important plant 
pathogens, and represent different classes in the kingdom Fungi, 
including  Ascomycota, Basidiomycota, Fungi Imperfecti and also 
primitive fungi such as Oomycetes and Zygomycetes. Isolates 
were collected from various substrates and commodities including 
insects, soil, plant debris, indigenous plants, cereals, vegetables 
and subtropical fruits. 
 
Cultures contained in the PPRI culture collection are preserved 
using different long term storage methods, including agar slants 
covered by paraffin oil, freeze drying, cultures grown on agar 
punches added to sterile water, in soil, as well as frozen and 

Fig. 1. Preservation methods used in the PPRI culture collection. 
From left to right: slants covered by paraffin oil, freeze drying,  
agar punches in sterile water, soil, and ultra-low freezing 

A colony of mealy bugs on a leaf 
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stored at ultra-low temperatures (Fig. 1). Despite the utilization of various 
preservation techniques, fungal cultures may still lose their viability or be-
come contaminated. The status (alive, dead or contaminated) of a culture is 
determined when that culture is revived on request, either by ARC re-
searchers or external clients, or during routine culture collection curation.  
 
While reviving requested cultures, it was discovered that most of the cul-
tures stored in 2008 using slants covered by paraffin oil, and those grown 
on agar punches added to sterile water, were dead. The McCartney bottles 
in which these cultures were stored had black plastic caps (Fig. 2), whereas 
most other cultures in the collection have white plastic caps. This prompted 
the revival of all cultures stored with black caps in the PPRI collection.  
 
The targeted cultures were placed aseptically onto suitable growth medium. 
The newly inoculated cultures were incubated at 25°C for a period of three 
weeks, under near-ultraviolet light on a 12 hour light / dark cycle. The status 
(alive, dead or contaminated) of each culture was recorded, and added to 
the database. 
 
With the process nearing completion, results indicated that 70% of cultures 
revived from bottles with black caps were no longer viable.  Those that  
were viable, were restored into the collection using bottles with white caps. 
The loss of these cultures may be due to the chemical composition of the 
black caps, and the findings will be communicated to the supplier.  
 
Contact: Grace Kwinda at KwindaG@arc.agric.za  

Effect of black caps (cont.) 

Fig. 2. McCartney bottles with black caps used to pre-
served fungal cultures in the PPRI collection 

Fig. 3.  Anna Msiza transferring cultures from McCartney 
bottles to growth medium in a biosafety cabinet 

In February, the Mycology Unit was visited by Prof. Johannes van 
der Walt, previously associated with the CSIR, and Prof. Teresa 
Coutinho from the University of Pretoria. This was their second 
visit, and forms part of their current lichen survey. The purpose of 
the survey is to expand scientific knowledge regarding the role of 
yeasts in the mutualistic symbioses between fungi and algae. 
Prof. van der Walt is a world-renowned yeast taxonomist and, at 
the youthful age of 85, is currently studying yeasts associated with 
lichens. Prof. van der Walt began his long and successful career 
at the Centraalbureau voor Schimmelcultures, Netherlands, under 
the internationally acclaimed yeast taxonomist, von Arx. He has 
authored and co-authored various scientific articles, and has de-
scribed numerous new yeast species, including Dekkera bruxel-
lensis (1964). This yeast is involved in the production of lambic 

beers. 
 
Prof. van der Walt 
shared his knowledge of 
yeasts, the Dutch lan-
guage, botanical Latin, 
and his adventures as a 
young scientist in the 
Netherlands. He then 
went on a sampling trip 
around the Roodeplaat 
campus, where he sam-
pled all he needed by 
using a pocketknife to 
remove lichen from the 
trees. 

 

Yeast taxonomists visit Mycology Unit 

Professors Johannes van der Walt and Teresa Coutinho  

Riana Jacobs, of the Mycology Unit, became acquainted with Prof. 
van der Walt 12 years ago, when she had the privilege of attend-
ing a course on botanical Latin which he presented at the Univer-
sity of Pretoria. Prof. van der Walt was also instrumental in the 
Greek and Latin nomenclatorial descriptions for two new Fusarium 
species—one described from pineapple, Ananas comosus, and 
the other from the grass, Panicum sp. 
 
Contact: Riana Jacobs-Venter at JacobsR@arc.agric.za 

Caloplaca sp. on bark 
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The South African Sugarcane Research Institute (SASRI) has obtained funding 
from the EU-African, Caribbean and Pacific Group of States Programme (EU-
ACP), and has sub-contracted the ARC to conduct research on the isolation 
and screening of entomopathogenic fungal isolates which originate from col-
laborating Southern African Development Community (SADC) countries. The 
project entails the use of the ARC-Small Grain Institute (ARC-SGI) Insect 
Pathogen facility to receive pathogens of white grub from SASRI and its col-
laborating SADC partners for isolation, screening and formulation purposes. 
 
All fungal cultures isolated by the ARC-SGI will subsequently be sent to the 
ARC-Plant Protection Research Institute’s (ARC-PPRI) Mycology Unit, Biosys-
tematics Programme, for final purification, morphological and/or molecular iden-
tification and preservation. Cultures will be deposited and maintained in the live 
culture collection (acronym PPRI), National Collection of Fungi. The PPRI col-
lection will, therefore, be expanded, and its value will be increased by the addi-
tion of important entomopathogenic fungi which could potentially be used as 
agents in bio-pesticides. Safeguarding these cultures is vitally important for this 
project, since they are the stock/mother cultures which will be used in future 
virulence testing and bio-prospecting by ARC-SGI. 
 
Collaborators include SASRI, ARC-SGI, ARC-PPRI, and SADC countries Ma-
lawi, Tanzania, Mozambique, Zimbabwe, Mauritius, Madagascar and Swazi-
land. 
 
Contact: Elna van der Linde at VDLindeE@arc.agric.za and Justin Hatting 
at HattingJ@arc.agric.za  

MYCOLOGY UNIT PART OF EU’S WHITE GRUB BIOCONTROL INITIATIVE 

White grub (A) larvae and (B) adult infected with 
Beauveria sp. (Photo: Dr Justin Hatting)  

A 

B 

Leaf spot of ginger - a new disease in South Africa? 

In March 2011, the Mycology Unit identified a leaf spot disease of 
ginger (Zingiber officinale Rosc.) in a commercial field in Limpopo 
Province. The disease occurred from late February to early May, 
during harvesting. The initial symptoms appeared as small, roun-
dish brown spots about 1 mm long, and 0.5 mm wide.  Symptoms 
started on the youngest, top leaves. Mature lesions were oval or 
elongated, and variable in size—about 9-10 x 3-4 mm.  The le-
sions were almost white in the centre, bordered by a dark brown 
margin and a yellow halo.  The central portion was thin and pa-
pery and often torn, giving it a shot hole effect.  Black fruiting bod-
ies of the pathogen were visible on both surfaces of the central 
portion of mature lesions. The lesions were usually isolated, but 
they may also become confluent resulting in big patches. When 
leaves are heavily infected, the entire leaf turns brown and dries 
up. 
 
The fungus consistently isolated from the lesions and fruiting bod-
ies conformed to Phoma.  Pycnidia produced on potato dextrose 
agar were globose to subglobose, ostiolate, brown to black with 
age, and 120 to 200 µm in diameter.  Conidia were hyaline, 
smooth, oblong, straight, biguttulate, unicellular, and 4.5-6.5 x 2.4-
3.0 µm. 
 
Phyllosticta zingiber has been reported to be the causal agent of a 
similar leaf spot disease of ginger, but some reports indicate that 
the previous identification was incorrect. The pathogen isolated 
from Limpopo Province is not close to Phyllosticta, and further 
studies must be done to confirm the correct identification of the 
Phoma sp.  
 
The Mycology Unit welcomes more ginger samples with leaf spot. 
 
Contact: Mariette Truter at TruterM@arc.agric.za 

Leaf spot of ginger  

Black fruiting bodies 
(pycnidia) of Phoma 
sp. visible in the centre 
of mature lesions 
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POTENTIAL AGENT OF STEM BORERS EVALUATED 

Cereal stem borers are important pests of crops such as maize, 
sorghum and sugarcane throughout sub-Saharan Africa. The 
African stem borer, Busseola fusca, and the spotted stem borer, 
Chilo partellus, are the most destructive pests of cereal crops in 
southern Africa. Their control is expensive and requires expertise, 
since precise timing of pesticide applications is crucial. Alterna-
tive, non-chemical, affordable and sustainable control methods for 
stem borers need to be investigated, with emphasis on biological 
control. 
 
Members of the Cotesia flavipes (Hymenoptera: Braconidae) 
species complex are specialist parasitoids which have been ex-
tremely successful in the biological control of stem borers world-
wide. The complex previously comprised three species (C. 
flavipes Cameron, C. sesamiae (Cameron) and C. chilonis Matsu-
mura). However, recent studies using DNA sequences, morphol-
ogy and preliminary biological information, indicated that C. non-
agriae (Oliff) from Australia, which was previously thought to be a 
synonym of C. flavipes, is clearly a different species. C. nonagriae 
could potentially be an important biological control agent for differ-
ent stem borer species, and its biology and behaviour needed to 
be evaluated in this regard.  
 

International Congress on Management of the Diamondback Moth 
and other crucifer pests 

Robert Nofemela, Satch Mosiane and  Dr. Rami Kfir attended the 
Sixth International Congress on Management of the Diamondback 
Moth and Other Crucifer Pests, in Thailand during March 2011.  
The congress was attended by 100 entomologists from 25 coun-
tries, and the ARC-PPRI entomologists were the only representa-
tives from Africa. The topics covered were: Diamondback moth & 
other crucifer insect pests – global challenges in the 21st century; 
Biology, ecology and behavior of the diamondback moth and 
other crucifer pests; Insect-plant interactions, chemical ecology 
and plant resistance; Biological and non-chemical management of 
crucifer insects; Insecticides and insecticide resistance; Overcom-
ing barriers to development and implementation of IPM systems 
for crucifers; Genomic and other novel approaches to crucifer 
pest management. 
 
Once again, it was shown that chemical control of diamondback 
moth is unsustainable, since the in-
sect has developed resistance to new 
chemicals in the market. Now, more 
than ever, there is a great need to find 
alternative control methods for the 
effective management of diamond-
back moth and associated pests. One 
approach, widely acknowledged for 
good suppression of diamondback 
moth population, is biological control 
using parasitic wasps. However, the 
benefits of biological control are being 
corroded by indiscriminate use of 
insecticides throughout the world. 
Despite the decades of investment in 
biological control in southeast Asia, 
where parasitoids were introduced to 
provide a lasting solution to manage-
ment of diamondback moth, the indis-
criminate use of insecticides is under-
mining all efforts to control this pest. 
This has serious implications for re-
cent introductions of parasitoids for 
biological control of diamondback 

Dr Katherine Muirhead, a Research Associate at the School of 
Earth and Environmental Sciences at the University of Adelaide, 
Australia, visited ARC-PPRI Rietondale for eight weeks during 
January and February 2011. Dr Muirhead tested this Australian 
parasitoid against a range of moth borers from sub-Saharan Af-
rica, including Busseola fusca, Chilo partellus, Sesamia calamistis 
and Eldana saccharina.  
 
The tests were carried out in the Insect Quarantine Facility situ-
ated at ARC-PPRI Rietondale. The Insect Quarantine Service is 
rendered under a mandate from the Department of Agriculture, 
Forestry and Fisheries, in terms of the Agricultural Pests Act (Act 
36 of 1983).  
 
The information Katherine generated should be available shortly, 
and will include very useful biosecurity information for our sugar 
industry. 
 
Contact: Almie van den Berg at VDBergAM@arc.agric.za 

moth in east Africa. The ARC has identified that effective imple-
mentation of a biological control-based IPM for insect pests will 
always be difficult if there are no simple tools to assess pest den-
sity, and the efficacy of parasitoids (or other biological control 
agents) in suppressing populations of target pests. Such informa-
tion is vital for growers to apply insecticides at the correct time. 
In recent years, the Insect Ecology Division has shown that syn-
thetic sex pheromone traps can be used to forecast diamondback 
moth population density during spring, when the pest is most dam-
aging. Furthermore, we developed a tool that growers can use to 
estimate the efficacy of parasitoids based on the ratio of parasitoid 
cocoons to diamondback moth infestations in the field.  
 
Contact: Robert Nofemela at NofemelaR@arc.agric.za, and 
Satch Mosiane at MosianeS@arc.agric.za 
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Grapevine leafroll-associated virus 
Elize Jooste received her PhD on 14 March 2011 at the gradua-
tion ceremony of Stellenbosch University. The promoter of her 
study was Prof. J. Burger (US) and co-promoter was Dr. Dariusz 
Goszczynski (ARC-PPRI). Her research focused on a disease of 
grapevine called Grapevine leafroll-associated virus. The title of 
her dissertation was “Identification and molecular characterisation 
of three genetic variants of Grapevine leafroll-associated virus 3 
(GLRaV-3) from South African vineyards and their spread in local 
vineyards”. The study contributed to understanding the variation 
found between GLRaV-3 isolates, and forms a basis to develop 
more precise detection systems for the virus.  
 
Grapevine diseases, especially virus and virus-like diseases, are 
threatening grapevine industries worldwide, including South Af-
rica. Grapevine leafroll (GLR) is one of the most important dis-
eases of grapevines, occurring in all grape-producing countries 
worldwide. Grapevine leafroll-associated virus 3 (GLRaV-3) is 
known to be closely associated with GLR disease, and occurs 
commonly in South African vineyards. In this study three genetic 
variants of GLRaV-3 were identified in vineyards of the Western 
Cape, South Africa, by single strand conformation polymorphism 
(SSCP) profiles generated from a region amplified in ORF5. A 
specific SSCP profile could be assigned to each variant group, 
and these were confirmed by sequencing of the ORF5 regions. 
These results demonstrated that SSCP analysis on this region in 
ORF5 provides a fast and reliable indication of the GLRaV-3 vari-
ant status of a plant, which in many instances showed mixed 
infections. The full genome sequence of one representative of 
each variant group i.e. isolates 621 (group I), 623 (group II) and 
PL-20 (group III), was determined by sequencing overlapping 
cloned fragments of these isolates. The sequences of genomic 5’ 
ends of these isolates were determined by RLM-RACE. Se-
quence alignment of the 5’UTRs indicated significant sequence 
and length variation in this region, between the three South Afri-
can variant groups. Nucleotide sequence alignment of the Hsp70h 
and CP gene regions of these isolates with isolates from else-
where in the world, followed by phylogenetic analysis, further 
supported the presence of three GLRaV-3 variants in South Af-
rica, and that two or three additional variant groups occur else-
where in the world. We further investigated the prevalence of  
these three GLRaV-3 variants in mother blocks of different culti-
vars and from different vine growing regions, using SSCP analy-
sis. The majority of the plants studied were infected with the 
group II variant, similar to isolates 623 and GP18. The distribution 
of the three GLRaV-3 variants within a spatio-temporally recorded 
cluster of diseased plants was studied by means of SSCP profile 
analysis. We showed that different GLRaV-3 variants are trans-
mitted to adjacent plants in an infection cluster. Results showed 
that, in some leafroll disease clusters, the variant that was present 
in the original GLRaV-3 infected plant of a cluster was transmitted 
to adjacent plants in a row and across rows. Some plants in the 
cluster were also infected with variants not present in the original 
plant. These infections could have been caused by mealy bug 
vectors feeding on plants from surrounding areas, and then infect-
ing these plants.  

The scientific information generated on GLRaV-3 variants in this 
project contributed to the advancement of our knowledge of ge-
netic variability, and provides a basis of further epidemiology and 
vector-virus studies. The study showed, for the first time, that 
different GLRaV-3 variants were transmitted to adjacent plants in 
a row and across rows in a GLR disease cluster. The diversity 
detected in the 5’UTR between variants from the three genetic 
groups provides a platform for further study of the biological char-
acteristics of GLRaV-3 variants.  
 
Contact: Elize Jooste at JoosteE@arc.agric.za 

Elize Jooste 

Electron micrograph of a purified GLRaV-3 particle negatively 
stained with 2% uranyl acetate (Photo: G. Kasdorf) 

Typical leafroll symptoms (Photo: G. Pietersen) 

The mealy bug, Planococcus ficus, transmitting the leafroll virus 

from plant to plant  in vineyards (Photo: N. Douglas-Smit) 
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Destructive viral diseases of grapevine  

Dr. Dariusz Goszczynski, a virologist at Microbiology and Plant 
Pathology, has been working on several destructive viral diseases 
of grapevine.  Shiraz disease, Syrah decline, and corky bark dis-
ease are important viral grapevine diseases which occur in South 
Africa. 
 
 

Shiraz disease 
 
Shiraz disease (SD) is of great concern to the South African grape-
vine industry since it kills affected grapevines of noble cultivars 
such as Shiraz and Merlot, and is spreading naturally in vineyards. 
Canes of infected plants do not mature. Instead, they remain green 
for an extended period through the season, and are rubbery in 
texture. Once infected, grapevines show symptoms of SD but 
never recover, and usually die within 3 - 5 years. Shiraz disease is 
latent in grapevines of other cultivars and rootstocks, but it can be 
transmitted easily from these to SD-susceptible grapevines by 
grafting with infected tissues. The importance of this highly de-
structive disease is emphasized by the fact that Shiraz (Syn. 
Syrah) cultivar is widely planted in countries like Australia, France, 
and the USA. The disease, which is similar (or identical) to SD, 
was reported from Australia, and has been temporarily named 
Australian Shiraz disease (AuSD). 
 
Shiraz disease was first described in South Africa in 1985. Since 
then, its suspected viral aetiology has remained a mystery. In 
2003, it was shown that the disease is transmitted by the mealy 
bug, Planococcus ficus, and it was found that a vitivirus, Grapevine 
virus A (GVA), is associated with the disease. The results revealed 
extensive molecular variability in this virus in South African vine-
yards. Three divergent molecular groups of the virus (I, II, III) were 
identified. Results showed that the variants of molecular group II 
are closely associated with Shiraz disease, and variants of molecu-
lar group III are commonly present in GVA-infected, SD-
susceptible grapevines that consistently do not express symptoms 
of the disease. A study further revealed that, although the majority 
of variants of molecular group II were associated with strong symp-
toms of the disease, a variant of this group, GTR1-2, was present 
in a consistently SD-free Shiraz plant. This GVA variant, along with 
four other variants of molecular group II associated with severe 
symptoms of Shiraz disease, as well as one variant from molecular 
group I and two variants of molecular group III, each about 7350 
nt, were sequenced. The genomes of these variants were sub-
jected to comparative analysis. Special emphasis was placed on 
the differences between putative not pathogenic variant GTR1-2, 
and the other variants of molecular group II associated with strong 
symptoms of SD. Clear divergence between these variants of mo-
lecular group II was found in the open reading frame 1 (ORF1), 
ORF2, and ORF3, encoding replicase, protein of unknown func-
tion, and movement protein, respectively, as well as in 5’nontrans-
lated region (5’NTR), and 3’NTR. 
 
 

Syrah decline 
 
Recently a new disease, Syrah decline, which severely affects 
Shiraz plants, has been observed in local vineyards. Graft unions 
of infected plants are abnormally developed and swollen in exter-
nal appearance. Cross-sections reveal that the wood of this culti-
var is heavily modified (deep grooves). Later in the growing sea-
son, the leaves of Shiraz plants become intensely red and usually 
do not show the rolling symptoms characteristic of leafroll disease. 
Canes of Shiraz decline-affected plants become weaker every 
year. Affected plants die in 5-10 years. The disease does not de-
velop symptoms in rootstocks. 
 
Shiraz decline has been observed in South Africa only in plants of 
clone 99B propagated from cv. Syrah clone 99, which was im-

ported from France in 1982. The clone was subjected to heat ther-
apy in 1986, and multiplied from in vitro meristem tip cultures. The 
buds from established plants (Shiraz clone 99B) were grafted to 
various rootstocks and planted in 1997.  
 
Since then, three foundation blocks of this clone were established. 
Locally selected Shiraz clones 1, 21 and 22, as well as clones 5 
and 9, imported from Argentina, which are growing in blocks next 
to clone 99B, are not affected by the disease.  
 
Syrah decline has been observed in French vineyards since 1993, 
but was only reported in 2002. Despite investigations of this highly 
destructive disease by teams of researchers in France and the 
USA, its cause remains a mystery. An anatomical study revealed 
that the cambium cells of affected plants begin dying after grafting, 
and this is visible as heavily modified wood in the progressive 
growth of the grapevine. It is not known why they die. Some be-
lieve it is a virus infection, while others suspect that it is because of 
the unique genetic background of French clones, or because of 
the sensitivity of French clones to herbicides. The fact that the 
French Syrah clones cannot be grafted without the risk of develop-
ing Shiraz decline symptoms is a matter of strong concern to 
Syrah (Shiraz) industries world-wide, since grafting is common 
practice in modern viticulture. Despite the fact that no correlation 
has been found between Syrah decline and bacterial, fungal, and 
viral pathogens, it is still commonly believed that  an unknown 
virus is involved. Two previously unknown viruses were detected 
in Syrah decline-affected plants in the USA—a highly divergent 
variant of Grapevine rupestris stem pitting associated virus called 
Syrah strain (GRSPaV-SY) of the Betaflexiviridae family, and 
Grapevine Syrah virus 1 (GSyV-1) of the Tombusviridae family. 
However, no clear-cut association of these viruses with Syrah 
decline were found in follow-up studies. Our results revealed that 
variants closely related to GRSPaV-SY are common in various 
clones of Shiraz and rootstocks in South Africa, and it is unlikely 
that these variants are involved in Shiraz decline in local vine-
yards. 
 
 

Corky bark disease 
 
The common viticulture practice of grafting grapevine cultivars to 
rootstocks is the reason that corky bark (CB) disease, which af-
fects graft unions, is one of the most destructive grapevine dis-
eases worldwide. In 1959, Hewitt et al. discovered that the inter-
species hybrid, LN33 (Courderc 1613 x Thompson Seedless), 
grapevine reacts to CB infection by exhibiting internodal swelling 
of canes. These symptoms are the result of abnormal activity in 
the cambium of affected plants, which leads to modified wood and 

Symptoms of Shiraz 
disease in Merlot  
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Viral diseases of grapevine (cont.) 

enlarged phloem tissues. As there is no cork cambium, true cork 
is not produced. A spongy, thick, cork-like layer observed later in 
the growing season accumulates from dead secondary phloem 
cells. Grafting of grapevine buds to LN33 plants has been 
adopted by grapevine industries worldwide as a reliable method 
for detecting CB. Grafted LN33 plants are monitored for develop-
ment of symptoms of the disease for 2-3 years. Routine use of 
this method has revealed that the intensity of CB symptoms in 
LN33 transmitted from various grapevines differs, ranging from 
mild internodal swelling to severe bursting of canes.  
 
The lack of an efficient way to transmit grapevine viruses back to 
the grapevine host (in fulfilment of Koch’s third postulate) seri-
ously hampers the precise study of the aetiology of this disease, 
as well as all other virus diseases of grapevines. The clear-cut 
association of a Vitivirus, Grapevine virus B (GVB), with sympto-
matic LN33 hybrid, strongly suggests that this virus causes CB. 
Al-though CB symptoms can be modified by climatic conditions 
and the presence of pathogens that are not associated with the 
disease, consistent mild and severe reactions of LN33 to CB in-
fection are observed, suggesting the existence of variants of GVB 
that differ in pathogenicity to this grapevine.  GVB variants not 
pathogenic to LN33 are widely present in Australian vineyards.   
Molecular analysis of GVB from various grapevines has revealed 
that the virus is extensively variable. The complete genomes of 
two variants, GVB Italy and GVB 94/971, respectively deposited in 
GenBank by Italian and Israeli researchers, share only 78.0 % 
nucleotide similarity, suggesting that they represent biologically 
different strains of the GVB.  
 
Results of an analysis done by ARC-PPRI of two GVB-infected 
LN33 hybrid grapevines, revealed that a plant exhibiting clear 
symptoms of CB disease was infected with two molecular variants 
of the virus, whereas a plant exhibiting no disease symptoms was 
infected with only one variant. Sequence results indicated that the 
single variant in the CB-negative grapevine was also one of the 
two present in the CB-affected hybrid. Plant extracts from these 

Symptoms of (A) Syrah decline and (B) Corky bark disease in 
Shiraz clone 99B and LN33 hybrid, respectively 

A B 

 

Congratulations to Dr Daruisz Goszcynski 

who became the 6th ARC-PPRI researcher to 

be rated by the National Research Foundation 

(NRF).  Daruisz is a world-renowned virolo-

gist—a fact which becomes clear when read-

ing the above article. The Incentive Funding 

for rated scientists will be used to continue his 

research of viral diseases in grapevine. 

grapevines were used to transmit the virus to N. benthamiana and, 
after further cloning and sequencing, two clearly divergent variants 
were identified with suspected differing pathogenicities to the LN33 
hybrid. Comparative molecular analysis of the variants, named 
here GVB 953-1 (CB-inducing) and GVB-H1 (not pathogenic), as 
well as genomic sequence data of isolates GVB Italy and GVB 
94/971 from GenBank, revealed short regions that encoded amino 
acid sequences, most of them highly divergent, containing signifi-
cant amino acid substitutions that were unique to each of the two 
suspected pathogenic groups of GVB. 
 
Contact: Dr. Dariusz E. Goszczynski at  
GoszczynskiD@arc.agric.za  

CONGRATULATIONS 

A delegation from the Hebei Academy of Agriculture and Forestry 
Science and the Hebei University visited ARC-PPRI in April 2011. 
Dr Susan Koch and Ms Jessica Maimela hosted the delegation.  
 
Contact: Susan Koch at KochS@arc.agric.za 

Visitors from China 

Delegation from China with Dr Susan Koch. 
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Pesticide Science 

The Quelea Research Programme, together with the Stored 
Grains and Oil Seeds Unit, performed the first small mammal 
population assessment of a quelea pre- and post-explosion con-
trol operation in Bloemhof (North West Province) near Hartsfon-
tein (RSA), during February and March 2011. The quelea breed-
ing colony, with an estimated 350,000 birds, was controlled with 
330 fuel air bombs consisting of two Magnum buster™ gelignite 
charges per 15 L paraffin / petrol-filled drum, which were all con-
nected via Power cord™ fuses which allowed instantaneous igni-
tion of all fuel air bombs. There was an average of 36 quelea 
nests per tree and the quelea chicks and independent quelea 
juveniles were heavily preyed upon by approximately 200 cattle 
egrets. The thorn bush of the breeding colony was located adja-
cent to an approximately 7 ha, temporary water-filled pan. The 
open water body eliminated aerial chemical control as an option.  
The area exploded was approximately 3 ha  (equal in size to six 
rugby fields).  The post-explosion control quelea bird kill efficiency 
was estimated at 88%.  Various non-target birds, invertebrate and 
small mammal species were observed after the explosion control 
operation.  Follow-up small mammal population surveys will be 
conducted to determine the short-term impact on small mammal 
populations. Bird and small mammal blood samples were col-
lected for laboratory chemical analysis. 
 
Contact Etienne van der Walt at vdwalte@arc.agric.za. 

First Quelea pre- and post-explosion control operation - 
assessment of small mammal populations  

Quelea hatch-

lings 

Fuel air bomb setup (connected with power cord) 

Time lapse photos of the explo-

sion at Bloemhof 

Quelea killed in explosion 
Example of a non-target mammal (gerbil) killed in the explosion 
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Pesticide Science (continued) 

Barbara Sereda, from the Division for Pesticide Science, was 
invited by the University of Pretoria to participate as an expert in 
the Workshop for Children’s Environmental Health.  The Work-
shop was held at the University of Pretoria during February 2011.  
 
The emphasis of the event was a survey among identified experts 
to review and prioritize chemical environmental health risks and 
risk management strategies, including those which demonstrated 
effective approaches among children in developing countries. The 
evaluation is sponsored by the Ministry of Environment in Japan 
(MOEJ), and is conducted in two separate collaboration projects: 
one between United National Environment Program (UNEP) and 
MOEJ, the other between WHO (World Health Organization) and 
MOEJ. UNEP, particularly the Chemicals Branch of the UNEP 
Division of Technology, Industry and Economics, has overall pro-
ject supervision in consultation with the WHO. The areas of inter-
est include three regions: Africa, Asia, and Latin America. 
 
In 2009, the G8 countries renewed the call on Children’s Environ-
mental Health (CEH). Work on CEH is highly prioritized in the 
health and environmental component under the Harmful Sub-
stances and Hazardous Waste Sub-programme, and the UNEP 
Medium Term Strategy. 
 
The aims of the Workshop were identified as: 

• Summary of health and environmental situational analysis and 
needs assessment in selected countries of Africa. 

Children’s Environmental Health Workshop  

Workshop participants 

• Present some of the research on chemical risks among chil-
dren in Africa. 

• Identify current/on-going projects, gaps and opportunities. 

• Prioritize chemical environmental health risks and the risk 
management strategies to improve CEH in Africa. 

 
Barbara Sereda gave a presentation entitled “Exposure of children 
to pesticides in agricultural lands”, which concluded that children 
in South African agricultural lands are exposed to a wide range of 
pesticides. The magnitude of pesticide exposure and uptake by 
children should be investigated to protect their health and well-
being. It is recommended to investigate how risk perception influ-
ences such exposure. There is a need to create preventative 
measures, and to promote policy-making and legislation concern-
ing pesticides in South Africa. 

 
The Workshop resulted in a report presented in Geneva by Prof. 
Riana Bornman (B. Sereda cited as a co-worker). The report was 
entitled, “Studies on chemicals & children in developing countries. 
Literature research in Africa”.  The recommendations made to 
African governments were created on the basis of the evidence on 
environmental determinants, and the related national manage-
ment system gathered from 12 countries.  
 
Contact: Barbara Sereda at SeredaB@arc.agric.za 
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The Stored Grain and Oilseed Research Unit has been involved 
with grain storage research in rural communities since 2000. Re-
search indicates that stored grain insects cause major damage to 
stored grain. The farmer may lose up to a third of the stored prod-
uct in a period of six months. It is, therefore, very important to 
know how and where to store your grain to ensure minimal dam-
age. 
 

STORAGE STRUCTURES 

Bags: grain can be stored in bags which must be stored in a 
clean, cool hut.  Grain can also be hung in a hut, but this holds no 
advantage over grain stored in bags on the ground, since stored 
grain insects can fly, and will damage grain hung above the 
ground. 
 
Clay pots: clay pots can be made from a mixture of ash and cat-
tle manure. They do not burn as easily as ordinary clay pots, and 
the smell of the manure and ash repels insects. The pots can also 
be stored in huts, or under a roof. 
 
Metal tanks: metal storage bins can be made from galvanized 
and corrugated metal sheets. The bins are cylindrical, with a flat 
top and bottom. Most of the metal bins used for small-scale grain 
storage have a capacity of up to 1 ton, and provide maximum 
protection against stored grain insects, fungi, rodents and birds.  
With routine maintenance and careful use, metal grain bins can 
remain serviceable for more than 20 years. Because these bins 
are fairly airtight, care must be taken to ensure that products like 
maize are stored with low moisture content, or fungi may contami-
nate the maize with mycotoxins. 
 

MAINTENANCE 

Before storage structures are used, farmers must ensure that they 
are in good working condition. 
 
Bags: bags that are new, in good condition, and without any holes 
must be used.  If there are holes in the bag and new bags are 
unaffordable, the holes can be fixed with thread from other bags. 
 
Clay pots: the pot must be free from cracks and holes, and must 
have a lid that closes securely. 
 
Metal tanks: the tanks must have tight-fitting lids that close se-
curely. There must not be any holes through which water could 
enter. The tanks must be rust-free (this indicates that no water 
enters). 
 

HYGIENE 

Hygiene is one of the most important considerations in the grain 
storage cycle. Before the grain is placed in the storage structures,  
ensure they are clean and free of insects. Clean and sweep 
around the huts where you plan to store the grain. Old leaves and 
grain dust must be removed, as this provides ideal breeding 
places for stored grain insect pests. Since stored grain insects can 
fly and infest grain while still in the field, the storage structures 
must not be situated too close to the crops. Tree branches over-
hanging storage structures must be trimmed and cut away, or 
rodents may use them to reach the stored grain. 
 
Bags: the bags must be washed in soap and hot water before 
use. The washed bags must then be rinsed to make sure they are 
clean. The bags must be dry before filling with grain for storage. 
 
Clay pots: the clay pots must be clean and empty before use. 
They can be washed with hot water to remove all the old grain 
and grain dust. The clay pots must be completely dry before filling. 
 
Metal tanks: The tanks must be washed and completely dried 
before filling them with grain for storage. 

SAFE STORAGE OF GRAIN IN RURAL COMMUNITIES  

 

HARVESTNG 

One of the most common problems during storage is when the 
grain is stored too wet. This promotes fungi growth which results in 
mycotoxin contamination and poses a health risk to humans and 
animals.  Therefore, the grain must be harvested when the kernels 
are hard and dry. 
 

SELECTION 

Only the best grain cobs must be selected for storage.  All the 
damaged cobs must be removed from the selected grain.  Dam-
aged grain can be fed to the animals. 
 

DRYING 

All the leaves must be removed from the cobs, and then the cobs 
can be dried in the sun.  While the product is drying, animals must 
be prevented from eating or damaging it. Ensure that no water 
damage occurs during drying.  The leaves that were removed can 
be used for animal feed. 
 

SHELLING 

When the grain is dry and hard (in a week or two), the shelling can 
be done. The kernels must be removed from the cobs before stor-

Improved grain storage 
structure 

Maize being stored on the cob over a fire place (stored as seed for 
planting) 
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Pesticide Science (continued) 

SAFE STORAGE OF GRAIN (cont.)  

Tropical warehouse moth Maize weevil Flour beetle Lesser grain weevil 

age. Insect control is more effective and easier when the kernels 
are loose. During the shelling process, selection can continue by  
again removing kernels damaged by insects and water. The 
stalks and cobs can be used for animal feed. 

 
CONTROL 

Insects can be controlled naturally by using aloe ash or wood ash.  
Dry aloe leaves can be collected from the field, and burned as on 
the fire used for cooking. The aloe ash from the fire can then be 
mixed with the kernels before storage (one container aloe ash for 
every four containers grain). Wood ash from a wood fire can also 
be used to control stored insect pests in stored grain. Mix one part 
wood ash for every four parts of grain. 
 
When the aloe and wood ash are mixed with the kernels, it 
reaches the insects when they crawl in and through the stored 
product.  The wax layer on the insects is rubbed off, and the in-
sects die because they lose moisture and dehydrate. 
 
Insects can also be controlled chemically. Follow the dosage 
described on the label of the pesticide container. (The dosage will 
be practical and easy for people in rural communities to follow, for 
example, a matchbox of chemical powder for every 80kg bag of 
grain).  
 
To treat the grain with ash or chemical dust, place the grain on a 
plastic sheet, then add the “pesticide” and mix with a shovel.  
Ensure that the grain is mixed thoroughly, so that each and every 
kernel is protected. 
 

STORED GRAIN INSECTS 

Adult insects such as beetles, as well as larvae (“worms”/
caterpillars) can cause serious damage to stored grain.  Many 
different insects infest stored products. Most of the insects are 
very small, extremely agile, and bore into the kernels. Then they 
lay their eggs inside the kernels, and close the holes. The life 
cycle is completed inside the kernels, and the extent of the dam-
age is only noticed when the adults emerge. Most of the insects 
can fly, and are able to infest the grain while it is still in the field 
and before harvesting. These insects can tolerate temperatures 
ranging from 15°C to 40°C, and will survive temperatures lower 
than 10°C by becoming dormant and waiting for temperatures to 
rise before continuing their life cycle. 
 
Stored grain insects are cosmopolitan, and are found in every 
country in the world. 

Stored grain insects may include the species listed below. 

• The tropical warehouse moth, which is yellow to grayish in 
colour. The part of the wing closest to the head is paler than 
the rest of the wing.  The larvae/caterpillars leave silk threads 
in the storage structures/places. 

 

• Maize weevil – shiny reddish brown, with a distinct snout and 
four yellow patches on the wing covers. These are strong 
fliers. 

 

• Flour beetle – flattened, reddish-brown, an active flier. 
 

• Lesser grain borer – the head is usually not visible when 
viewed from above, the insect is reddish brown (2-3mm in 
length). 

 

• Larger grain borer – head not visible when viewed from 
above, resembles the lesser grain borer, but the rear end of 
body is square. LGB is larger than the lesser grain borer (3 – 
4.5mm in length). 

 
Contact: Tanya Saayman at SaaymanT@arc.agric.za 

Poor storage practice -  both hygiene and selection are poor 
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Weeds Research  

Cooperation in chromolaena biocontrol 
with Timor Leste 

 
Ms Tania Paul and Mr Alvaro Alves, from Charles Darwin Univer-
sity, Australia, and the Ministry of Agriculture in Timor Leste (East 
Timor) respectively, visited the Weed Unit at ARC-PPRI Cedara in 
early March 2011 to discuss cooperation on the biological control 
of Chromolaena odorata. Timor Leste is an island within the Indo-
nesian archipelago, north of Australia, and has a severe problem 
with chromolaena, with some estimates of 80% of the land in-
vaded by this weed over the past 20 years. In the absence of 
chromolaena, the land is mainly open eucalyptus savannah, used 
largely to raise cattle. Although the stem-galling fly Cecidochares 
connexa has established in Timor Leste, the relatively low rainfall 
and porous limestone substrate mean that chromolaena dies back 
and often burns in the dry season, killing the C. connexa galls. 
The South African chromolaena biocontrol programme has been 
targeting several candidate agents that are resistant to dry-
season loss of condition of chromolaena (stem-borers which dia-
pause), and some that should be resistant to fire (diapause or 
pupate below the ground) because of similar conditions that exist 
in South Africa. Timor Leste recently gained independence from 
Indonesia and has very few resources and little infrastructure, 
therefore any biocontrol programme would need to use easy-to-
rear insects that do not need to be kept in quarantine. Fortunately, 
Timor Leste has previously given permission for the release of 
biocontrol agents based on the results of host-range tests from 
other countries. Tania has been involved in the chromolaena 
biocontrol programme in Timor Leste, which has been funded by 
the Australian Centre for International Agricultural Research 
(ACIAR) for a number of years. 

Alvaro Alves, Tania Paul, Ingrid Nänni (SANBI) and Lorraine Stra-
thie (ARC-PPRI) at Sappi Cannonbrae plantation near Umko-
maas, in front of a stand of chromolaena 

BIOLOGICAL CONTROL OF CHROMOLAENA  

First stem-boring biocontrol agent  re-
leased against chromolaena in  

South Africa 
 
The two biological control agents currently established on the 
invasive shrub, Chromolaena odorata (Asteraceae), in South 
Africa, Pareuchaetes insulata (Lepidoptera: Arctiidae) and Caly-
comyza eupatorivora (Diptera: Agromyzidae), are both leaf  feed-
ers, and are only established in good numbers along the coastline 
where chromolaena does not lose its leaves during winter. Estab-
lishing a stem-borer on chromolaena is important, both because 
the plant has photosynthetic stems and because stem borers are 
likely to establish in the seasonally drier parts of its invasive range 
in southern Africa. 
 
Lixus aemulus (Coleoptera: Curculionidae) is one of several 
stem-boring agents that has been investigated for chromolaena. 

This elongated weevil was collected in Acre state, western Brazil, 
in late 1995 by Dr Stefan Neser. The females insert eggs singly 
into the green, pithy stems of chromolaena. Larvae tunnel inside 
the stem, weakening and sometimes killing it. Pupation occurs 
inside the stem, and the newly eclosed adult bores out. Adults 
feed on young leaves and live for several months. In the labora-
tory, the insect diapauses in stems over winter, with young adults 
emerging en masse in springtime.  Weevils have a good track 
record in weed biocontrol, as the adults are hardy and long-lived. 
In the laboratory, L. aemulus has proved damaging with two-thirds 
of infested stems dying, an almost 50% reduction in the dry mass 
of stems, and a 94% reduction in seed production. Host-range 
testing was conducted at ARC-PPRI Cedara in the late 1990s and 
early 2000s, and permission for the release of L. aemulus was 
obtained from the Department of Agriculture, Forestry and Fisher-
ies in 2006. However, substantial delays in obtaining the parallel 
release permit from the Department of Water and Environmental 
Affairs (DWEA) meant that the insect remained in quarantine until 
the relevant DWEA legislation had been revoked in August 2010.  

An infestation of chromolaena, as far as the eye can see, in Timor 

Leste (Photo courtesy of Colin Wilson) 

Adult Lixus aemulus  
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BIOLOGICAL CONTROL OF CHROMOLAENA (CONT.) 

First release of Lixus aemulus  on chromolaena in South Africa took 
place near Umzumbe, KwaZulu-Natal South Coast. L to R, Lorraine 
Strathie, Costas Zachariades, Nontembeko Dube, all of ARC-PPRI 
Cedara 

A taste of freedom: an Lixus aemulus adult tucks into a 
chromolaena leaf in the field 

Lixus aemulus oviposition holes  Lixus aemulus adult emergence 
hole from dead stem  

The first release of the insect was made on 11 March 2011 at 
a site near Umzumbe on the South Coast of KwaZulu-Natal, 
when 92 adults were released onto a dense stand of 
chromolaena.  Further releases are planned for the coming 
summer. It is uncertain whether they will be univoltine or multi-
generational in the field, how quickly populations will build up, 
or how fast the insect will disperse. 
 
The South African Sugarcane Research Institute received a 
starter culture of L. aemulus in November 2010, and will par-
ticipate in the mass-rearing of the insect for release.  This 
research has been funded by Working for Water and the KZN 
Department of Agriculture, Environment and Rural Develop-
ment. 
 
Contact: Costas Zachariades at   
ZachariadesC@arc.agric.za  

• The first release of a biological control agent against an invasive alien plant in South Africa took place during 1913, when the 
cochineal insect, Dactylopius ceylonicus, was introduced via India to control the invasive South American cactus, Opuntia 
monacantha. 

 

• More than 100 species of insects and pathogens have since been released in South Africa as biological control agents of  almost 
50 invasive alien plant species. 

 

• Biological control agents have resulted in the complete control of 10, and substantial control  of 18 invasive alien plant species in 
South Africa. 

DID YOU KNOW? 
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Is pompom weed waging chemical warfare on the grasslands  

it invades? 

In summer the pink blossoms of the pompom weed, 
(Campuloclinium macrocephalum), remind us how badly invaded 
our grasslands in Gauteng and Mpumalanga are.  In peak flower-
ing season, some infestations render the veld so pink that one 
wonders if these lands are able support any indigenous species or 
livestock at all.   
 
It has often been hypothesized that pompom weed might be al-
lelopathic, as this would provide a plausible reason for its invasion 
success. Allelopathy is the phenomenon that some plants produce 
chemicals that are harmful to other plants growing in the immedi-
ate vicinity. This improves their chances of survival, growth and 
reproduction by reducing competition from other plant species.  
An example of an allelopathic species is parthenium (Parthenium 
hysterophorus).   
 
The role of allelopathy in the invasion success of a weed is highly 
controversial. It is quite easy to induce an allelopathic-type effect 
under laboratory conditions.  A common technique is to take ex-
tracts from the leaves of one plant species and test them on an-
other plant species at varying concentrations, applied to their 
seeds in Petri dishes, or sprayed onto the established plants in 
pots, or applied to the growing medium into which seeds are 
sown.  In most cases, however, the allelopathic effect is not repli-
cated under more natural conditions when plants are grown to-
gether. 
 

A group of researchers, including Jeremy Goodall from ARC-
PPRI’s Weeds Laboratory in Cedara, KZN, investigated whether 
pompom weed is an allelopathic species by way of bioassays 
(plant extracts), pot studies, and surveys carried out in the field.   
 
Test plants whose seeds were used for bioassays included peren-
nial and annual grasses, viz. Eragrostis curvula (weeping love-
grass) and E. tef (tef), and lettuce, which represented a sensitive 
broadleaf species.  Seeds were exposed to pompom weed ex-
tracts in Petri dishes to establish the impact on the seed germina-
tion and seedling development.  Extracts taken from pompom 
roots and shoots did not affect seed germination of any of species 
tested. Extracts from the leaves, however, produced root stunting, 
with weeping lovegrass being the most sensitive of the test spe-
cies. 
 
Pot studies were carried out to establish the role of interference 
(allelopathy and competition) and chemical persistence. The pot 
studies involved growing pompom weed, or soil containing resi-
dues of pompom, together with the species found to be most sen-
sitive by the bioassay experiments, i.e. weeping lovegrass.  Allelo-
pathic effects were not confirmed in either the interference or resi-

Inference experiment (allelopathy + interspecific competition) be-
tween pompom weed and weeping lovegrass showing one pom-
pom plant with lovegrass (left pot), five pompoms with lovegrass 
(right) compared with lovegrass on its own (middle) 

Inference experiment showing the effect of weed density (5 plants 
on left vs one plant on right) on the size and biomass of pompom 
weed competing with itself. 

Pompom weed invading neglected Highveld grassland on a small-
holding  

Pompom weed invading a wetland in Pretoria  



Page 23 PLANT PROTECTION NEWS No. 87 
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Pompom weed (cont.) 
due experiments. Weeping lovegrass was not affected by densi-
ties of one or five pompom plants per pot, compared with pots 
with zero pompom weed. Pompom, on the other hand, did not 
tolerate strong competition from weeping lovegrass and incurred 
a mortality rate of 17 % and an 80 % reduction in plant size. 
 
In the field, the association and interaction between pompom 
weed, weeping lovegrass, and other native species were investi-
gated in Highveld grassland. Pompom weed was shown to have a 
wider niche than weeping lovegrass by invading wetlands and 
underutilised grasslands and savannah, which are not naturally 
agreeable for E. curvula.  Weeping lovegrass preferred disturbed, 
well drained soils in areas with heavy grazing, but pompom densi-
ties were no different across the invasion gradient.  Competitive 
exclusion of E. curvula by pompom weed or vice versa was not 
apparent. Mutual coexistence irrespective of relative density, 
suggests that pompom and weeping lovegrass have different 
resource requirements.   

 

During December 2009, a batch of black wattle (Acacia mearnsii) seed was 
collected from the Wemmershoek region in the Western Cape Province. Pods 
containing seeds were harvested from the tree canopy, so that seeds could 
be used in a seed burial experiment to investigate their longevity in the seed 
bank. Whilst sorting these seeds, small, typically bruchine-like eggs were 
noticed on the outer surface of many of the seeds. Most eggs had been de-
posited individually but, in some cases, two or even three eggs were ob-
served on a single seed. Removal of some of these eggs revealed larval 
entrance holes penetrating the seed coat. The seeds were placed in a sealed 
container with a gauze lid, and kept at room temperature for further observa-
tion. 
 
In May 2010, live beetles were observed in the container. Inspection of the A. 
mearnsii seed revealed the presence of emergence holes in the seeds, con-
firming that the beetles had definitely emerged from this particular host plant. 
Adult specimens were collected, and sent to the South African National Col-
lection of Insects (SANC) of the Biosystematics Programme of ARC-PPRI in 
Pretoria, where they were confirmed to belong to a species of Bruchinae 
(Chrysomelidae). Authoritative identification of the beetle was given as Stator 
limbatus (Horn) by world-renowned bruchine systematist, Dr Alex Delobel, a 
research associate at the Muséum National d’Histoire Naturelle in Paris, 
France. 
 
These beetles are typically small (approximately 3 mm or less in length) and 
black in colour, with distinctive reddish-brown patches on each elytron, and 
the whole body covered with fine, pale pubescence. The original distribution 
range of S. limbatus stretches from southern USA to Ecuador but, according 
to Dr Delobel, it is recorded as having spread to the Middle East, where 
specimens are known from the United Arab Emirates and Iran, and there are 
unpublished reports from Mauritius, Oman, Saudi Arabia and Yemen (A. 
Delobel, pers.comm). This is the first report of S. limbatus from continental 

Africa. 
 
Since black wattle is a declared invasive plant under the Conservation of 
Agricultural Resources Act, the discovery of this seed-attacking beetle may 
appear to some as being beneficial, but there is potentially some cause for 
concern. Stator limbatus has one of the most extensive host ranges amongst 
the bruchine beetles, with some 36 different host plant species having been 
recorded in the literature. All belong to the family Fabaceae and, although 
they include a number of invasive alien tree species including Acacia bailey-

Friend or foe? The first report of a New World seed 

beetle in South Africa 

Pompom weed is, therefore, not regarded as an allelopathic spe-
cies.  At this stage, the absence of natural enemies, together with 
poor veld management, is better justification for pompom weed’s 
invasion success. Notably, pompom weed was not found in pris-
tine grassland. 
 
Source: Goodall J, Witkowski ETF, Ammann S & Reinhardt C 
(2010) Does allelopathy explain the invasiveness of Campuloclin-
ium macrocephalum (pompom weed) in the South African grass-
land biome?  Biological Invasions 12: 3497–3512. 
 
Contact: Jeremy Goodall at GoodallJ@arc.agric.za  

Stator limbatus adult   
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Stator limbatus egg on a the seed of black wattle 

ana, Acacia melanoxylon, Leucaena leucocephala, Parkinsonia acu-
leata, and Prosopis glandulosa, two of its recorded host plants are 
Arachis hypogaea (groundnut) and Glycine max (soyabean), both 
widely cultivated crops in South Africa. Subsequent to this discovery, 
adult S. limbatus have been recovered from A. mearnsii at a second 
locality near Somerset West, and eggs of S. limbatus have been re-
corded on A. mearnsii in the Franschhoek area. Any further localities 
at which this bruchine beetle is found, on this particular host or other 
host plants, will be recorded and mapped. 
 
Since this is a new and foreign organism in South Africa, its presence 
has been reported to the Directorate of Plant Health and Quality of the 
Department of Agriculture, Forestry and Fisheries, who will be under-
taking a pest risk analysis to determine its (potential) pest status in 
South Africa. 
 
Any records of this species, together with host plant records if possi-
ble, will be greatly appreciated, and can be submitted to Elizabeth 
(Beth) Grobbelaar at the SANC. 
 
Contact: Fiona Impson at ImpsonF@arc.agric.za and Elizabeth 
(Beth) Grobbelaar at GrobbelaarB@arc.agric.za 

New World seed beetle (cont.) 

Alan Urban retires 
Team Lantana officially took leave of its leader, Dr Alan Urban, 
who retired at the end of January 2011. Alan has had an involve-
ment of 43 years with PPRI, the last 14 of which were with the 
Weeds Research Programme in Pretoria, as project manager of 
the biological control of lantana. 
 
As a student, Alan ‘cut his teeth’ on biological control of insect 
pests when working for PPRI during vacations on projects such as 
the biocontrol of potato tuber moth, bollworm, and dung-breeding 
flies – the latter on behalf of Australia.  
 
He was officially employed by PPRI in 1977, where his first as-
signment involved the biological control of red scale on citrus at 
Letaba Estates (Limpopo Province).  Subsequently he carried out 
research on the biocontrol of grapevine mealybug in Stellenbosch 
and on the biocontrol of pine woolly aphid in George, both in the 
Western Cape.  
 
During 1991, Alan was transferred to Pretoria to work on the bio-
logical control of stored-product pests. Releases of a promising 
parasitoid to control stored-product moths on stacks of peanuts 
and raisins in warehouses in Kakamas (Northern Cape) were cut 
short, however, when it was discovered that sealed storage, after 
fumigation, was simpler. 
 
In 1997, Alan’s career changed direction from controlling insect 
pests to controlling weeds, when he joined the Weeds Research 
Programme of ARC-PPRI at Rietondale, Pretoria.  For his sins, as 
he puts it, he was assigned, as his future project, the biological 
control of lantana, “a really tough nut to crack”. Under his leader-
ship, some very promising biocontrol agents were, however, de-
veloped by researchers in the team, particularly the herringbone 
leafminer fly, Ophiomyia camarae, and the flower gall mite, Aceria 
lantanae, both of which are making an extremely useful impact on 
lantana along the coast of KwaZulu-Natal. His swansong, an ex-
cellent review on weedy lantana, Lantana camara hort., will soon 
be published in African Entomology with Alan as senior author, 
and is certain to be used frequently by future researchers. 
 
Another legacy he leaves the researchers at Rietondale, is the 

fumigation facility as part of the quarantine laboratories at Rieton-
dale. This he designed and helped to install, and he has been 
using it to carry out regular fumigation of plants leaving the quar-
antine facility. 
 
Alan’s colleagues speak appreciatively of his helpful nature, espe-
cially those who were mentored by him as junior researchers. No 
member of the public, who had the good luck to be referred to 
Alan for any enquiry, has ever had to leave without the most com-
plete, professional information and expert advice possible, irre-
spective of the topic of the enquiry.  Alan’s meticulous attention to 
detail is legendary, as is his ability to express himself in the most 
correct, yet concise way possible.  
 
We will certainly miss Alan (on the rare days he is not still at work) 
for the gentleman he is. We wish Alan the best with his current 
research hobbies on pest biocontrol, particularly of the Clivia lilly 
borer, and his on-going involvement and interest in the lantana 
project, and hope to still see him in the office for a long time to 
come. 

Drs. Alan Urban and Roger Price 
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