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First biocontrol agent against the weedy Mexican sunflower re-
leased in South Africa 

A decade of research on biocontrol of the weedy 
Mexican sunflower Tithonia diversifolia 
(Asteraceae: Heliantheae) (Fig. 1.) has finally 
paid dividends, following the release of the first 
biocontrol agent against this invader. The tortoise 
beetle, Physonota maculiventris (Coleoptera: 
Chrysomelidae: Cassidinae) (Fig. 2)., originally 
from Mexico, was finally approved for release in 
July this year, and the researchers are currently 
hard at work mass-rearing the beetle for release 
and distribution throughout the country. 
 
Mexican sunflower is an aggressive invasive 
weed that is naturalized in South East Asia, 
South America and tropical Africa, including 
South Africa. Initially introduced in South Africa 
during the 1930s as an ornamental, Mexican 
sunflower has become invasive in the tropical 
and subtropical provinces including Limpopo, 
Mpumalanga and KwaZulu-Natal. It is rapidly 
invading farms, forest margins, disturbed lands, 
rail and roadsides and, as a result, it is out-
competing native flora (Fig. 1). Its ability to repro-
duce through both seeds and vegetatively makes 
it a very aggressive weed. Thus cut branches 
discarded during mechanical control may regen-
erate and produce new plants, while wind-
dispersed seeds enable it to colonize remote, 
new sites. Hence, Mexican sunflower is classified 
as a category 1b and 1 weed by the National 
Environmental Management and Biodiversity Act 
(NEMBA) and the Conservation of Agricultural 
Resources Act (CARA) of South Africa, respec-
tively.  
 
In an attempt to curb the invasiveness of this 
weed, a biological control programme was initiat-
ed in 2007 which resulted in development of a 

biological control agent, the leaf defoliating tortoise 
beetle P. maculiventris.  

 
The female beetle P. maculiventris lays batches of 
about 30 eggs each on the lower leaf surface. 
Each female may produce between 5 and 6 egg 
batches during her life time. As the eggs hatch, 
early instar larvae feed gregariously (Fig. 2) and 
this makes the larval stage the most damaging 

Fig. 2. Mexican sunflower; adult Physonota 
maculiventris; Mexican sunflower skeletonized by 
the larvae and adults; larvae of P. maculiventris. 

Fig. 1. Mexican sunflower infestation along road 
sides in Mbombela, Mpumalanga province. 
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The living fungal culture collection of the National Collection 
of Fungi (NCF) housed at PHP was established in 1981. It is 
registered with the World Federation of Culture Collections 
(WFCC) with the acronym “PPRI”. The collection houses 
fungal strains that were isolated from plants, insects, soil, 
environmental samples and other sources. Cultures 
originated from South Africa and neighbouring countries, the 
United States of America, Mexico, Australia, Brazil and 
Canada. This collection currently comprises 25 000 fungal 
strains, excluding the Medical Research Council (MRC) 
PROMEC and the University of Pretoria Fungal collections 
(UPFC) which were incorporated into the collection in 2012. 
The fungal strains in the living collection are preserved using 
different methods such as agar punches in sterile water, agar 
slants with paraffin oil, ultralow temperature storage & freeze 
drying (see Fig.1).  
 
All major groups of fungi are represented in the collection and 
include the Ascomycetes, Basidiomycetes, Mucoromycetes 
and Oomycetes. About 367 different genera are represented 
in the 25000 isolates preserved in the collection (Table 1).  
Ascomycetes have the highest number of genera, while  

Diversity of fungal genera in the National Collection of Fungi (NCF) 

stage of this beetle. Thereafter, late instar larvae feed solitarily 
and pupate mostly on dry, damaged leaves that are still at-
tached to the plant. The damage by both larvae and adults of P. 
maculiventris often results in complete skeletonization of the 
leaves, leaving only the leaf veins (Fig. 2). This damage leads to 
substantial loss of photosynthetic area, resulting in loss of bio-
mass and reproductive capacity of the plant.  
 
Since August 2018, the beetle has been released at several 
sites in KwaZulu-Natal, Mpumalanga and Limpopo provinces 
(Fig. 3). We anticipate that, having been reunited with its host 
plant in the wild, the tortoise beetle will multiply and build up 
populations that will be sufficient to reduce the fitness and inva-
siveness of Mexican sunflower in South Africa.  
 
 
Contact: Khethani Mawela at MawelaK@arc.agric.za and  
David Simelane at  Simelaned@arc.agric.za 

Fig. 3. Mr Khotso Malatji releasing Physonota maculiventris on Mexican 

sunflower at Umkomaas in KwaZulu-Natal province 

Fig. 1: Ms Pinkie Kgapola packing cultures preserved in agar punches in 

sterile water, agar slants with paraffin oil, ultralow temperature storage & 

freeze drying 

Absidia Diplodia Monilinia Pithomyces 

Acremonium Dothiorella Mortierella Pyrenophora 

Alternaria Drechslera Mucor Pythium 

Aspergillus Elsinoe Mycogone Rhizoctonia 

Aureobasidium Embellisia Mycosphaerella Rhizopus 

Beauveria Emericella Myrothecium Saccharomyces 

Bipolaris Epicoccum Nalanthamala Sclerotium 

Botryosphaeria Eupenicillium Nattrassia Scopulariopsis 

Botrytis Eurotium Neocosmospora Sphaceloma 

Chaetomium Exserohilum Neosartorya Sporothrix 

Cladobotryum Fusarium Nigrospora Stachybotrys 

Cladosporium Gelasinospora Paecilomyces Stemphylium 

Claviceps Geotrichum Penicillium Talaromyces  

Clonostachys Gliocladium Periconia Teratosphaeria 

Colletotrichum Guignardia Pestalotiopsis Tilletia 

Conidiobolus Hirsutella Peyronellaea Trichoderma 

Coniella Lasiodiplodia Phaeoisariopsis Trichothecium 

Cunninghamella Lecanicillium Phoma Ulocladium 

Curvularia Leptographium Phomopsis Verticillium 

Cylindrocarpon Macrophomina Phyllosticta Volutella 

Cylindrocladium Metarhizium  Phytophthora   

Table 1:  Fungal genera in the PPRI collection that are represented by more 

than 10 strains 

Oomycetes have the lowest number of genera represented in 
the collection. (Fig. 2).  
 
 
The ten genera with the highest number of isolates are 
Fusarium, Trichoderma, Alternaria, Beauveria, Colletotrichum, 
Aspergillus, Penicillium, Rhizopus, Phoma and Rhizoctonia, 
and are of high importance in agriculture. The genus 
Fusarium comprises more isolates than any other genus, and 
Rhizoctonia and Phoma comprise the smallest numbers of 
isolates (Fig. 3).   
 

Fig. 2: Number of fungal genera and isolates per group, rep-
resented as percentages 
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The blueberry bud mite Acalitus vaccinii (Acari: 
Eriophyidae) was recently discovered in 
Mpumalanga, which is the first time it has been 
found in South Africa. This mite is an economically 
important pest of cultivated and wild blueberries, 
and was known only from North America until 
now. It lives in the flower buds of its host plants, 
and the infested buds develop into typical, reddish 
rosette-like galls. This damage reduces flower and 
berry formation, and may reduce yield drastically. 
Infestation levels found in South Africa so far have 
been high, with flower and berry formation being 
reduced by up to 90%. These mites are 
microscopic in size, and associating them with 
unknown symptoms and identifying them is 
notoriously difficult. Charnie Craemer, an ARC 
mite taxonomist with expert knowledge on these 
tiny plant feeding mite pests, recognized the 
species as the cause of the damage symptoms, 
and identified it as the blueberry bud mite. 
Knowing the identity of a pest enables one to 
locate all the available information on it, and 
facilitates investigation and use of appropriate 
control strategies. Future actions can now be 
planned in an attempt to reduce the economic 
impact of this mite on the blueberry industry. This 
pest has not yet been found in the Western Cape, 
the main area of blueberry cultivation. The 
dissemination of information about the mite to 
blueberry farmers and organizations will equip 
producers with the necessary knowledge to detect 
the presence of the bud mite early and prevent 
local build up and spread of infestations that will 
result in increased damage and economic losses. 
 
Contact: Charnie Craemer at 
CraemerC@arc.agric.za 

Fig. 3 The 10 genera that have the highest number of isolates in the 
NCF  
 
Most of these genera are cosmopolitan on various hosts and 

substrates including soil. Species within these genera have a 

diverse biology including their metabolism and nutritional 

requirements. Species within the same genus may therefore be 

saprotrophic (obtaining nutrients from non-living organic matter) or 

heterotrophic (relying solely on nutrients from living organisms, 

including humans). Genera including human pathogens include, 

First identification of blueberry bud mite Acalitus vaccinii in     
South Africa 

Penicillium, Fusarium, Aspergillus, and Rhizopus. Some strains of 

Penicillium, Aspergillus and Rhizopus can cause postharvest rot of 

fruits and vegetables. Species of Rhizoctonia are known to be 

pathogenic to many commercial crops, causing foliar and root rot 

diseases.  

Strains of certain Penicillium, however, are useful in that they are 
used in the production of cheese, whereas Rhizopus species are 
used in the fermentation of traditional food in Asia and Africa. 
Beauveria species are well known pathogens of insects, while 
members of Trichoderma are known to be pathogenic to other fungi 
and are used as biocontrol agents of numerous plant pathogens.  
 
Fungal strains housed in the NCF are important for research 
purposes and serve as references and verification of the occurrence 
status of pest fungi in South Africa. As the live collection of the NCF 
is a public collection, it relies on the public to deposit isolates. 
Deposits are free of charge and the donors are entitled to receive 
their strains free of charge at first request. Depositors should provide 
the correct name of the author of the species and supply full 
particulars regarding host, substrate, locality, pathogenicity, genetic 
modification, conditions for preservation and date of isolation on the 
deposit form. Depositors should inform the NCF if they require their 
cultures to be reserved for a certain period. Such reserved strains will 
not be available for public or other researchers until the reservation 
period has passed, or the original depositor agrees to the distribution 
at an earlier stage.  
 
Contact: Grace Kwinda at kwindaG@arc.agric.za 

Rosette-like flower galls caused by 
blueberry bud mite on Vaccinium 
corymbosum ‘Berkeley’ in South Africa  

Flower galls caused by the 
blueberry bud mite on Vaccinium 
virgatum ‘Centurion’, which are 
more compact than those on 
Vaccinium corymbosum ‘Berkeley’ 

Hypertrophic red callus-like cells and 

“roughened” tissue of a blueberry bud mite 

flower gall on Vaccinium corymbosum 

‘Ivanhoe’ in South Africa 

Blueberry bud mite symptoms, 

including red callus-like cells on the 

outside of the corolla of a distorted 

flower of Vaccinium corymbosum 

‘Elliott’ in South Africa 

A part of the colony, 
magnified. 
Photo: C. Craemer 
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The Natural Science Collection 
Facility (NSCF) Outreach and 

Communication Working 
Group First Meeting 

Genetic diversity of the  species iden-

tified from the South African grassland biome 

and associated with isolates that cause live-

stock deaths 

The NSCF Working Group First Meeting was held on the 17th of 
July 2018 at SANBI, Pretoria. Different institutions including 
ARC, SANBI, IZIKO as well as the KZN, Ditsong and Albany 
museums attended the meeting and shared news of the activities 
in their institutions. The group discussion focussed on 
accessibility to collection activities such as information and 
knowledge, programmes and interaction with the public and 
learners. The group also discussed communication within NSCF 
and between institutions. This included challenges within 
institutions, cohesion between institutions and instilling science 
consciousness, national pride and responsibility. The intended 
impact includes the appreciation and understanding of the use 
and value of collections, science consciousness, exploration, 
inspiration and discovery.  
 
 
The outputs envisaged include collaborative publications and 
projects, open days twice a year incorporating the promotion of 
the NSCF, branding showing institutions as proud collaborators 
of the NSCF, presentations to staff, team building with engaging 
activities, quizzes, treasure hunts & hikes. Similar outputs 
between institutions include the building of network and support 
structures, newsletters, participation in working group meetings, 
visits to other institutions and joint exhibitions across institutions.  
 
 
Interaction between the NSCF hub and staff of the various 
institutions will also receive attention. Activities should also focus 
on learners in order to influence curriculum programmes to 
promote careers in science, and interactive events for learners 
using materials and exhibits. The next meeting will be arranged 
during November 2018 and is intended to develop a more 
focussed and detailed communication plan.  
 
 
Contact: Isabel Rong at RongI@arc.agric.za 

The Fusarium diversity project on the grassland biome of South Africa is 
broadening our understanding of the distribution of this genus. It 
includes a large number of phytopathogens that are soil-borne and 
which affect the majority of crop species. A large number of the isolates 
identified from undisturbed soils obtained from national and provincial 
nature reserves within the grassland biome belong to the Fusarium 
incarnatum-equiseti species complex (FIESC). These isolates were 
compared with isolates obtained from a previous study by the National 
Collection of Fungi and the Onderstepoort Veterinary Institute that 
associated the FIESC with outbreaks of kikuyu poisoning in dairy cattle 
from the Eastern Cape Province (Botha et al. 2014).  
 
This is in contrast with earlier reports from Australia that attributed cattle 
poisoning to different Fusarium species. The grassland isolates were 
compared with those originally reported by Botha et al. (2014) based on 
phylogenetic relatedness of their TEF 1α gene region. This analysis 
indicated a high level of variation within this species complex based on 
the 54 additional Fusarium incarnatum-equiseti isolates obtained from 
undisturbed soils in the grassland biome of South Africa. Unique findings 
from this study included the association of FIESC members that are 
closely related to the cattle poisoning kikuyu isolates and reporting new 
genetic diversity within this species complex. This holds implications for 
agriculture in that the FIESC isolates associated with kikuyu grass are 
already widely distributed in the South African environment. Thus, under 
the right conditions the possibility exists for potential poisoning of 
livestock to occur in other parts of South Africa. The grassland biome of 
South Africa supports a large percentage of food production in South 
Africa. This includes grazing and cereal production in both commercial 
and subsistence agricultural systems.  
 
According to the Department of Agriculture, Forestry and Fisheries 
(DAFF), grains cultivated in the grassland biome as indigenous food 
crops include pearl millet, sorghum, cowpea, bambara groundnuts and 
mungbean, while commercial agriculture propagates wheat, barley, 
maize, sorghum and sunflowers. Cereal production contributes 
approximately 51% of food production in South Africa while animal 
production contributes approximately 48% . The grassland Fusarium 
study is increasing our knowledge and aims to assist with forecasting of 
potential problems that can manifest in the future.  
 
This research was a collaboration between ARC-Plant Heath and 

Protection, the University of Johannesburg and the Royal Botanic 

Gardens and Domain Trust, Sydney Australia. This joint project includes 

technology transfer, knowledge building and student training.  

A relatively small blueberry bud mite colony between the 
corolla and calyx of a flower of Vaccinium corymbosum ‘Elliott’ 
in South Africa, with callus-like tissue caused by the mites 

A colony of blueberry bud mite at the base of a symptomatic flower bud 
bract of Vaccinium corymbosum ‘Berkeley’ in South Africa. Photo: C. 
Craemer 
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Robin Lyle of the Arachnology Unit, Biosystematics was the main 
author of a recent publication describing a new dark sac spider 
genus, Jocquestus gen. nov. (Araneae: Trachelidae). Present data 
suggests that all the species in this genus are arboreal spiders 
associated with the vegetation of woody plants in savannah, forest 
and fynbos habitats, and are only very rarely encountered near the 
soil surface. These arachnids are important in controlling 
agricultural insect pests. Two species of Afrotropical trachelid 
spiders, Jocquestus schenkeli (Lessert, 1923) comb. nov. (type 
species) from D.R. Congo, South Africa, Mozambique and 
Zimbabwe, and J. roeweri (Lawrence, 1938) comb. nov. from South 
Africa, were transferred from the genus Trachelas L. Koch, 1872. 
Both species were re-described and the male of J. roeweri was 
described for the first time. Five new species were described: J. 
capensis sp. nov. (♂ ♀), J. harrisi sp. nov. (♀) and J. incurvus sp. 
nov. (♂ ♀) from South Africa, and J. griswoldi sp. nov. (♂) and J. 
obliquus sp. nov. (♂ ♀) from Tanzania.  

Contact: Robin Lyle at LyleR@arc.agric.za 

Fig. 1 a-c. Symptoms observed in the field  

References:  
Botha C.J, Truter M, Jacobs A. 2014 Fusarium species isolated 
from Pennisetum clandestinum collected during outbreaks of kikuyu 
poisoning in cattle in South Africa Onderstepoort Journal of 
Veterinary Research 81(1) p 803.  
 

Jacobs A., Mojela L., Summerell B., Venter E. Characterisation of 
members of the Fusarium incarnatum-equiseti species complex 
form undisturbed soils in South Africa. Antonie van Leeuwenhoek 
111 (11): 1999-2008. (doi:10.1007/s10482-018-1093-x)  
 
Contact: Adriaana Jacobs at JacobsA@arc.agric.za  

First checklist of spider 
species in the Northern Cape 

compiled 

 
One of the aims of the South African National Survey of Arachnida 
(SANSA) is to survey protected areas to obtain species-specific 
information for compiling inventories to determine species 
distribution patterns. This information is used to evaluate their 
conservation status for Red Data assessments.  
 
The aim of the first in a series of surveys of the Diamond Route 
Reserves, was to compile the first checklist of the spider species 
in the Northern Cape at the Tswalu Kalahari Reserve. The reserve 
protects approximately 6.1% of the total South African spider 
fauna. Spiders were collected during three survey periods from 
2005−2013 using different collecting methods to sample both the 
ground and field layers.  
 
In total, 32 spider families represented by 108 genera and 136 
species have been collected so far. The most species-rich families 
are the Salticidae (20 spp.) and Thomisidae (18 spp.), followed by 
the Gnaphosidae and Araneidae (11 spp. each), while nine 
families are represented by singletons. The free-living wandering 
spiders represent 97 spp., while 39 spp. are web-builders.  
 
Information on spider guilds, endemicity value and conservation 
status is provided. Only one spider species was previously known 
from the reserve; a further 135 spp. are reported for the first time, 
with 5.9% of the species being Northern Cape endemics and 
24.3% South African endemics. Approximately 6.0% of the 
species may be new to science or represent new records for 
South Africa.  
 
 
Contact: Robin Lyle at LyleR@arc.agric.za 

During the 2017/18 growing season, a new and damaging disease of squash was 
observed in several commercial plantations in the Northern Cape Province of South 
Africa. Soft, water soaked lesions, 3-6 cm in diameter, were present on the rind of 
fruits (Fig. 1a, b). Many fruits were rotting inside (Fig. 1c). Fifty to 80% of fruits were 
affected per field. Soft rot of numerous crops is usually caused by Pectobacterium and 
Dickeya species of bacteria. However, from all diseased fruits, an almost pure culture 
of fluorescent bacteria was isolated on Milk-Tween and King’s B media. Isolates were 
identified as Pseudomonas syringae based on the LOPAT tests. Several pathovars of 
Pseudomonas syringae have been reported to cause foliar blights and fruit spots. 
Usually, the outbreaks of foliar diseases on cucurbits are assumed to be caused by P. 
syringae pv. lachrymans.  
 
Squash fruits showing the rot symptoms were collected from four fields in the Northern 
Cape. Isolations were done from the soft, water soaked lesions. Tissue from lesion 
margins of infected fruits was removed with a sterile scalpel and macerated in 1 ml of 
sterile distilled water for 15 min at 25oC. Plant extracts were streaked onto NA, CVP 
and Milk-Tween media. Bacterial growth on plates was evaluated after four days of 
incubation at 25oC. Suspected colonies were purified by streaking onto King’s B. 
Production of fluorescent pigment on King’s B agar medium, Gram stain reaction, 
production of levan, oxidase activity, ability to cause potato rot, arginine utilization and 
production of a hypersensitive reaction on tobacco (LOPAT tests) were determined for 
each bacterial strain. Gram negative bacteria fluorescent under UV light on Milk-
Tween medium were consistently isolated from diseased tissues. They were Levan- 

First report of  soft rot of  squash fruits caused by Pseudomonas 
syringae pv. syringae in South Africa 

mailto:LyleR@arc.agric.za
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Temperate wetland invader finds Africa too cool for breeding 

Glyceria maxima (reed sweet-grass), a 
perennial grass native to Europe, was 
introduced to South Africa in the 1940s to 
maintain livestock production during winter and 
spring, when natural pastures are unpalatable. 
In this sense, reed sweet-grass had a role 
similar to other temperate pasture grasses such 
as Italian ryegrass. Reed sweet-grass favours 
damp and waterlogged soils, so its niche in 
agriculture was to augment palatability and 
carrying capacity of wetlands, particularly in the 
KwaZulu-Natal midlands. Unbeknown at the 
time, reed sweet-grass was to become one of 
the world’s most invasive wetland grasses. 
Reed sweet-grass is now a category 1b 
invasive plant under the National Environmental 
Management: Biodiversity Act, 2004 (Act 10 of 
2004).  
 
Reed sweet-grass utilises both sexual and 
vegetative reproduction. Vegetative 
reproduction represents the production of tillers 
from underground rhizomes and is the primary 
mode of densification of infestations. Sexual 
reproduction is the successful pollination during 

positive, oxidase, potato rot, and arginine dihydrolase negative. All induced HR 
reaction in tobacco leaves and were tentatively identified as P. syringae.  
 
Genomic DNA of four strains isolated from squash fruits was extracted with the 
Wizard Genomic DNA purification Kit (Promega, Madison, USA) according to the 
manufacturer's instructions. The primers used for PCR amplification and 
sequencing of the cts and gyrB genes were developed by Hwang et al. (2005, 
App Environ Microbiol 71:5182-81). PCR amplification was done as reported by 
Morris et al. (2008, Int Soc Microbiol Ecol 2:321-34). Sequencing was performed 
by Inqaba Biotechnology (Pretoria, South Africa). The cts and gyrB nucleotide 
sequences obtained in this study were aligned with sequences of eleven 
Pseudomonas syringae/savastanoi reference strains from the Plant Associated 
and Environmental Microbes Database using the MAFFT 7 online alignment tool. 
Phylogenetic trees were constructed with the neighbour-joining method and 
evolutionary distances calculated according to the method of Kimura. Bootstrap 
analysis of the data, based on 1000 permutations was used to assess the 
stability of relationships. The trees were viewed and edited using MEGA 7.  
 
A BLAST search of the EMBL/GenBank database conducted with the sequences 
revealed a high degree of sequence identity (97-99%) with previously 
determined sequences of P. syringae pv. syringae. Figure 2 shows the 
phylogenetic relationship derived from a neighbor-joining analysis of the pairwise 
comparison among the gyrB and cts sequences of four strains from this study 
with ten sequences of described pathovars of P. syringae. Pseudomonas chicorii 
was used as an outgroup taxon. Phylogenetic trees constructed for two genes 
were identical. Four strains isolated from rotting squash fruits grouped with P. 
syringae pv. syringae.  
 
Pathogenicity screening of four strains was performed on the store-bought 
squash fruits. A sterile needle was dipped into a bacterial colony of the strain 
growing on King’s B and then inserted under the epidermis of a fruit. Three fruits 
were used per strain. Pathogenicity tests were repeated. Three fruits were used 
for the negative control treatment (sterile water). Inoculated fruits were placed in 
a sterile plastic box, incubated at 25°C and observed daily for the development 
of symptoms. Bacteria were re-isolated from the developing lesions on King’s B 
and confirmed by colony morphology on King’s B, fluorescence under UV light 
and LOPAT tests.  
 
Four strains induced water soaked spots when inoculated directly into squash 
fruits three days after inoculation. As the disease progressed, the spots 
enlarged, became soft and rot spread inside the fruits two weeks after 
inoculation. Fruits inoculated with sterile water did not develop any symptoms. 
From all symptomatic fruits, fluorescent P. syringae was isolated and confirmed 
by LOPAT, thus fulfilling Koch’s postulates.  
 
CONCLUSION  
We report a new disease on squash in South Africa, soft rot of fruits, caused by 
Pseudomonas syringae pv. syringae. Koch’s postulates were confirmed using 
four strains, which were subjected to further taxonomic investigations. 
Morphological and biochemical characterisation using the Gram-stain, colony  

Fig. 2. Phylogenetic trees based on the gyrB and cts 
sequences. Isolates from squash (in red) group with 
P. syringae pv. syringae 

morphology, fluorescence and LOPAT tests showed 
that the four strains from squash had similar 
biochemical characteristics and resembled those of 
P. syringae. The gyrB and cts sequences of all 
isolates were 98 to 99% homologous to that of P. 
syringae pv. syringae and all clustered with P. 
syringae pv. syringae in neighbor-joining 
phylogenetic trees. We conclude that the bacteria 
associated with the soft rot of squash fruits in South 
Africa are P. syringae pv. syringae.  
 
 
Contact: Dr Teresa Goszczynska at 
GoszczynskaT@arc.agric.za 
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Lantana root-feeding flea beetle (Longitarsus bethae) is steady 

but sure 

Francina Bopape attended the Joint SANBI Biodiversity Information 
Management and Foundational Biodiversity Information Program at 
Cape St Francis Resort in the Eastern Cape from13-16 August 2018.  
 
She presented an oral paper entitled “Diversity of rhizobia associated 
with root nodulation in pigeonpea (Cajanus cajan) from South Africa”. 
The forum is an important meeting for researchers and students en-
gaged in biodiversity and culture collection research.  
 
Students have the opportunity to present their recent achievements in 
research. New approaches used in biodiversity are discussed and vari-
ous parallel workshops are offered for DNA barcode and for SANBI-
GBIF georeferencing. Two new workshops were held to introduce cam-
era trap data management and iNaturalist. At the postgraduate forum, 
tips were presented on career development for taxonomists, and a Sci-
ence Communications workshop was offered.  
 
 Contact: Francina Bopape at PhalaneF@arc.agric.za 

larvae, the beetle has also survived several veld fires at another site near 
Mbizana, Eastern Cape. However, the beetle population appears to have 
crushed at another site near Mbombela where it had persisted for over 
ten years. At this site, the beetle had consistently damaged and killed 
some plants, leaving only a few small and sparsely distributed plants that 
may have failed to sustain the population of the insect. Generally, 
because of its very low rates of dispersal, the sites with established 
beetles have become highly vulnerable to destruction by landowners, and 
consequently the beetles have perished at over 60% of these sites.  
 
A large-scale mass-rearing and re-distribution programme is now needed 
to exploit the full potential of this biocontrol agent. To accelerate the  

SANBI Biodiversity Information Management and 

Foundational Biodiversity Information Programme 2018 

flowering, leading to the production of seeds. Seeds may be important in 
long distance dispersal, with water being the main means for seed 
dispersal downstream. Birds feed on the grain, so seeds may also be 
bird-dispersed. Most of the seeds produced in a season are not 
amenable for immediate germination and require at least 18 months of 
dormancy, or ripening, before viability reaches its optimum. The life 
span of reed sweet-grass seed in the soil, like most grasses, is quite 
short, i.e. a maximum of five years.  
 
In South Africa, seed production in this grass species is very limited. 
Being a temperate grass from the northern hemisphere, it was initially 
though that vernalisation, or winter chilling, was a prerequisite for seed 
production, as is the case with Italian ryegrass. This proved to be 
incorrect, as an experiment, involving 30, 60 and 90 days chilling of 
plants at a constant temperature of 4 °C, had no significant impact on 
seed production. An analysis of meteorological data showed, however, 
that temperatures during flowering in spring and early summer were  
 

Fig. 1. Adults of the root-feeding flea beetle Longitarsus bethae on 

the leaves they have damaged  

It has been 10 years since the root-feeding Mexican flea 
beetle, Longitarsus bethae (Coleoptera: Chrysomelidae: 
Alticinae) (Fig. 1), was first released in South Africa as a 
biocontrol agent for lantana (Lantana camara). However, it 
has largely been confined to the vicinity of the release sites, 
where it has severely damaged and destroyed lantana. 
Among the dozens of agents released against lantana 
worldwide, this root-feeding flea beetle was the first agent to 
exploit a niche other than leaves and stems. Adult L. bethae 
feed on the leaves and produce a characteristic pattern of 
small rough-edged holes. Adults lay eggs within the first 2-
cm depth of the soil, and larvae feed by dislodging root hairs 
and excavating cavities in the roots.  
 
Since the first release of L. bethae in 2008, over 50,000 
adults have been released at approximately 30 sites in six 
provinces. However, they only established at 18 of these 
sites, and these are located in Mpumalanga, KZN, Limpopo 
and Eastern Cape provinces. Along the KZN coast, 
establishment is almost certain (100%), while the beetle has 
totally failed to establish in the dry and high-altitude 
provinces such as North West and Gauteng.  
 
Although the beetle disperses very slowly, it causes severe 
plant damage at sites where it has become established. For 
example, the beetle has caused severe damage or killed 
some plants within a 1-km radius of its initial release point at 
Umzinto (Fig. 2a & Fig. 2b) in KZN. Due to its below-ground  

more critical than winter temperatures for seed production. 
Seed production failed at sites in years when there were 
insufficient heat units during the flowering period. A minimum 
period of 1500 hours during which temperatures ranged 
between 15 and 25° C, during flowering, is required for seed 
production in reed sweet-grass in South Africa. Failure to 
produce seeds occurred at sites where optimum temperatures 
during flowering were less than 1300 hours.  
 
This study showed that temperature, and the duration of 
exposure thereto during the seed-production period, play vital 
roles in sexual reproduction in reed sweet-grass.  
 
 
Contact: Jeremy Goodall at goodallj@arc.agric.za;  
Dr. Lutendo Mugwedi at lmugwedi@inr.org.za or  
Prof. Ed Witkowski at Ed.Witkowski@wits.ac.za 

mailto:Ed%20Witkowski%20%3cEd.Witkowski@wits.ac.za%3e
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The 2018 Society for the Preservation of Natural History Collections (SPNHC) and 

Biodiversity Information Standards (TDWG) Conference 

Fig. 2b Lantana plants severely damaged by the flea beetle L. 
bethae at Umzinto, KwaZulu-Natal 

Petro Marais, Collection Manager for the National Collection of Arachnida (non-Acari) at Plant 
Health and Protection (PHP): Biosystematics attended the 2018 SPNHC + TDWG Conference from 
25 August – 1 September 2018 in Dunedin, New Zealand. Her attendance was made possible 
through a travel grant from the Natural Science Collections Facility for South Africa (NSCF). The 
theme of the conference was ‘Collections and Data in an Uncertain World’. The conference was 
attended by 350 delegates working in Natural History Collections and with bio-informatics. The 
SPNHC presentations (oral and poster) were given under the following topics: Collections access 
and use, Collections Management, Conservation, Digitisation and collections Data, Disaster 
Planning/Managing Risk, Education and Science Communications. The TDWG topics were mostly 
discussed through workshops. The excellent work being done at ARC-PHP: Biosystematics was 
showcased through a poster presentation titled: The National Collection of Arachnida, South Africa: 
Making the Collection more Accessible.  
 
Invaluable exposure to the international natural science collections community afforded the 
opportunity of understanding the workings and challenges of these collections. From this comes the 
understanding that research and collections management are two totally different sciences, 
although both are dependent on each other. It was emphasized that a natural science collection can 
never be over-prepared for a disaster. In order for natural science collections to stay relevant the 
collections and data associated with them have to be digitized and this data must be shared on 
open access platforms. With the availability of this data, a lot of collaborative research can be done. 
Positive and practical inputs will hopefully be given towards collection management in the ARC with 
all the new information gathered through attending this conference.  
 
 
Contact: Petro Marais at MaraisP@arc.agric.za 

Fig. 2a Lantana leaves severely damaged by the flea beetle L. 

bethae at Umzinto site, KwaZulu-Natal 

DNA barcoding is a molecular-based method that uses a short 
genetic marker in an organism's DNA to identify it as belonging to a 
particular species. It differs from molecular phylogeny in that the 
main goal is not to determine patterns of relationship but to identify 
an unknown sample in terms of a current classification. Although 
barcodes are sometimes used in an effort to identify unknown  

spreading rate of the beetle, a mass-rearing facility was established 
at Tzaneen two years ago. Since the inception of the rearing facility, 
large populations of adult beetles have been produced and re-
distributed to areas invaded with lantana in Limpopo, Mpumalanga 
and KZN provinces. A plan is underway to expand the mass-rearing 
of L. bethae at Tzaneen, while another mass-rearing facility at 
Roodeplaat, Pretoria, is currently under consideration. Mass-rearing 
efforts are expected to go a long way in boosting the re-distribution 
of the beetle throughout the country.  

Further attempts to introduce other species of Longitarsus (e.g., 
L. howdeni and L. columbicus columbicus) from the Caribbean 
islands should be supported as these could be better adapted to 
South African environmental conditions. 
 
 
Contact: David Simelane at SimelaneD@arc.agric.za & 
Khethani Mawela at MawelaK@arc.agric.za 

Biosystematics Division participates in the South African node 
of  the International Barcoding of  Life  

species or to assess whether species should be combined or 
separated, the utility of DNA barcoding for these purposes is 
subject to debate. The most commonly used barcode region for 
animals and some protists is a segment of approximately 600 
base pairs of COI or COX 1 gene (Mitochondrial cytochrome 
oxidase I). This differs in the case of fungi, where part of ITS2  

mailto:MaraisP@arc.agric.za
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The Gall Rust Fungus on Stinkbean establishes in South Africa 

A young gall of the stinkbean gall 
rust fungus starting to sporulate, 
June 2018.  

(Internal Transcribed Spacer 2) between rDNA genes is used, and 
again in plants, where multiple regions are used.  
 
Applications include, for example, identifying plant leaves even 
when flowers or fruit are not available, identifying pollen collected on 
the bodies of pollinating animals, identifying insect larvae (which 
may have fewer diagnostic characters than adults), identifying the 
diet of an animal based on its stomach contents or faeces, and 
identifying products in commerce (for example, herbal supplements, 
wood, or skins and other animal parts).  
 
Next generation sequencing (NGS) is similar to Sanger sequencing, 
the method used in DNA barcoding, in that DNA fragments are 
sequenced. In NGS, however, it’s massively parallel. This allows 
millions of fragments to be sequenced in a single run versus Sanger 
sequencing which only produces one forward and reverse read. The 
technology is available at the ARC Biotech Platform.  
 
Researchers have many choices when deciding which sequencing 
technology to use for their research. Sanger sequencing can 
provide 99.99% accuracy and is the norm for clinical and taxonomic 
research sequencing. Sanger sequencing enables the generation of 
sequences based on single genes, sequencing 1-100 amplicon 
targets at the lowest cost, sequencing up to 96 samples at a time 
without barcoding (adding artificial labels to the PCR amplicons), 
microsatellite or STR analyses and NGS confirmation. In 
comparison, NGS offers fast turnaround time and takes only about 4 
hours to complete a run. NGS is perfect for cross-examining >100 
genes at a time cost effectively, finding novel variants by expanding 
the number of targets sequenced in a single run, sequencing  

Abundant galls of the stinkbean gall rust fungus at the site of release 
(2016) during June 2018 

 
Stinkbean (Paraserianthes lophantha) (Fabaceae, 
Ingeae) is a widespread weed throughout the Western 
Cape and parts of the Eastern Cape, though seldom 
forming large dense stands. It is indigenous to the 
forests of south-western Western Australia, where it is 
an early pioneer tree. Following the granting of 
permission for its release in November 2015, the first 
releases of this rust fungus, Uromycladium woodii, were 
made at four sites during the winter rainfall season of 
2016. Two of these are in the south-western, and two in 
the southern part of the Western Cape Province (see 
PPNews 108).  
 
Galls had developed at all four sites by early summer of 
2016. Unfortunately, in 2017, at one of these sites, the 
trees were felled. The site at Knysna experienced severe 
damage by strong and hot winds during the big fires 
around Knysna during the summer of 2016. Fortuitously, 
a few galls remained after the winds and survived, so 
that by June 2018 new galls were present. The rust 
fungus not only survived, but has initiated a new 
generation. At the other two sites, which are in the south-
western part of the Western Cape, the gall rust fungus 
has not only survived and produced new generations 
during the winter rain season of 2017 and again in 2018, 
but has started to spread from the original trees to 
neighbouring ones.  
 
The stinkbean gall rust fungus can therefore be 
considered to have established in South Africa. Further 
releases are being made in the Western Cape. Any 
person with stands of stinkbean on their property or area 
of jurisdiction, who would like to have this fungus 
released on their properties, can contact Alan Wood.  
 
 
Contact Alan Wood at wooda@arc.agric.za. 
 

samples that have low input amounts of starting material, 
sequencing microbial genomes for pathogen subtyping to enable 
research of critical outbreak situations. It is thus clear that these 
two technologies have different applicants and thus both should 
be supported by the ARC to ensure that both genomic and 
taxonomic research is supported.  
 
A meeting was recently held at SANBI and was attended by 
delegates from SANBI, NSCF, SAIAB, UKZN, SANBI-NZG, UP, 
ARC-PHP, UFS, DST, UCT and SU to discuss the importance of 
barcoding for applied use (e.g. biosecurity, illegal wildlife trade 
etc.). As taxonomic expertise is declining globally, the 
identification of biological materials using morphology is 
becoming increasingly problematic. Barcoding was discussed as 
an alternative method. Submitting data to BOLD also means that 
global expert input is accessed.  
 
The participants at the session agreed that the SA-iBOL node 
should be continued and a new MoU with iBOL should be 
signed. The impact the forum has is well-known to be regional 
and thus the NCF’s participation was crucial to ensure alignment 
with national and regional initiatives. It also serves to ensure that 
our policies regarding data sharing are in line with those of 
partners and that we can fulfil the important role we have as 
taxonomists representing different taxonomic units and national 
assets.  
 
 
Contact: Adriaana Jacobs-Venter at JacobsR@arc.agric.za 

New gall of the stinkbean gall rust 
fungus just beginning to develop, 
June 2018  
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ARC researchers attend the 15th International Symposium on Biological 
Control of Weeds 

Five researchers from ARC-Plant Health and Protection attended 
the 15th International Symposium on Biological Control of Weeds 
(ISBCW) held in Engelberg, Switzerland, from 26-31 August 2018. 
This is the core international conference for biological control of 
invasive plants using insects, mites and pathogens, held every 4 
years – the previous one was held in the Kruger National Park in 
2014. The current symposium was organised by CABI and attended 
by about 250 delegates from around the world. A strong South Afri-
can delegation was present, and it was important for ARC-PHP to 
be represented as they receive generous funding for their work from 
DEA and have historically been one of the major players in weed 
biocontrol in South Africa. The ARC-PHP attendees were Dr Alana 
den Breeyen, Angela Bownes, Dr Pride Mudavanhu, Ms Lorraine 
Strathie and Dr Costas Zachariades.  
 
Contact: Dr Alana den Breeyen at DenBreeyenA@arc.agric.za 

Delegates on the mid-symposium tour in the Entlebuch UNESCO Biosphere Reserve  

Dr Pride Mudavanhu (ARC-PHP Vredenburg) presents a speed 

talk on ‘Management of invasive Acacia longifolia & A. pycnantha 

in South Africa using biological control – progress thus far’ 

(Mudavanhu, P.) 

Dr Alana den Breeyen (ARC-

PHP Vredenburg) alongside her 

poster ‘Do augmentative 

releases of the pompom rust 

fungus Puccinia eupatorii 

optimally impact pompom weed 

in South Africa?’   

Ms Lorraine Strathie (ARC-PHP 

Cedara) alongside her poster 

‘Evaluating establishment and 

impact of four biological control 

agents on Parthenium 

hysterophorus in South Africa’   

Dr Pride Mudavanhu (ARC-
PHP Vredenburg) alongside 
his poster ‘Management of 
invasive Acacia longifolia & A. 
pycnantha in South Africa 
using biological control – 
progress thus far’  

Dr Costas Zachariades 

(ARC-PHP Cedara) 

alongside his poster 

‘Attempts to establish 

Dichrorampha odorata on 

Chromolaena odorata in 

South Africa’   
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Dr Sandra Lamprecht, Specialist Researcher at ARC-PHP 
Vredenburg, recently received the “Bayer Science for a better 
Life” award during a prestigious event hosted by the South 
African National Seed Organisation (SANSOR)  
 
Dr Lamprecht has a 38- year long career, during which she has 
made many invaluable contributions. She is especially re-
nowned for the annual symposium of the Soilborne Plant Dis-
eases Interest Group of South Africa, which she initiated and 
acted as chair of the organizing committee for the past 28 
years. Her research interests focus on the epidemiology and 
management of soilborne diseases of a variety of crops, with 
special emphasis on field crops. Her research has made a huge 
contribution to the rooibos, maize, wheat, sunflower and soy-
bean industries in particular. She is a world-renowned research-
er, a member of several professional workgroups, committees 
and societies, and a fellow of the Southern African Society for 
Plant Pathology. She has an outstanding publication and con-
ference attendance record and has mentored several postgrad-
uate students. We would like to congratulate her on this out-
standing achievement.  
 
 
Contact: Dr Sandra Lamprecht at LamprechtS@arc.agric.za 

Zelda Pieterse, a PhD student co-supervised by Dr Adriaana 
Jacobs, graduated on the 3rd of September from the University 
of Pretoria, Faculty of Natural and Agricultural Sciences. Her 
thesis focused on the microbial diversity of the Succulent Karoo 
biodiversity hotspot in the Northern Cape, South Africa. This is 
the most biodiverse arid ecoregion in the world and is home to 
the mostly endemic plant family Aizoaceae, whose members 
are commonly known as mesembs (vygies). Research investi-
gating Aizoaceae have focused on their unparalleled degree of 
diversification compared to other plant groups. The microbial 
populations that interact with members of Aizoaceae have not 
received any attention.  
 
In this study, ten common species of Aizoaceae were sampled 
from the Namaqua National Park, a protected area situated 
within the Succulent Karoo biodiversity hotspot, during the 
months of May (dry season) and October (flowering season). 
Fungi were isolated from inside seed capsules as well as from 
leaf material of these mesemb species. Fungal isolates were 
cultured on agar media and identified by using morphological 
and molecular methods. Samples of rhizosphere soil were also 
analysed both by culture-dependent and culture-independent 
methods.  

Dirk Uys (Bayer Marketing Manager), Jan Coetzer (Bayer Seed 

growth Manager), Sandra Lamprecht (ARC-PHP) and Callie 

Kruger (Bayer Seed Manager South Africa) 

 All the mesemb species in this study harboured at least one fungal 
species in their propagative material and as part of the endophytic 
community. Fifty-nine fungal endophytes, including fourteen rare spe-
cies, from genera such as Neophaeosphaeria, Periconia, Preussia, 
Schizothecium and Truncatella were isolated. Diversity of the endo-
phytic fungal community associated with Aizoaceae was found to be 
unmatched by other arid region plants. The fungal rhizosphere com-
munity observed by culture-dependent methods differed considerably 
from the culture-independent community, with fungal orders Onygen-
ales, Ascosphaerales and Chaetothyriales in high abundance in the 
total population, but absent from the cultured community. Remarkable 
fungal diversity and richness was observed in soil samples. Seasonali-
ty characterised the endophytic and soil fungal communities to differing 
extents. The fungal communities in the Namaqua National Park were 
found to be highly diverse, showing positive correlation with the unique 
plant diversity. Conservation of fungal diversity is critical for maintain-
ing ecosystem health in the Succulent Karoo biodiversity hotspot, es-
pecially with regard to the threat of climate change and the value of 
this region in South Africa’s emerging green economy.  
 
 
Contact: Riana Jacobs at JacobsR@arc.agric.za 

“Bayer Science for a better Life” award 
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Masters degree Cum Laude 
  

Jufter Musedeli, from the ARC-PHP Weeds Division, 

graduated from the Rhodes University with a MSc Cum 

Laude with a dissertation titled: ‘Interaction between the 

root-feeding beetle Longitarsus bethae (Coleoptera: 

Chrysomelidae) and the root-knot nematode Meloido-

gyne javanica (Nematoda: Heteroderidae): Implications 

for the biological control of Lantana camara L. 

(Verbenaceae) in South Africa’. 

  

 

Contact: Jufter Musedeli at  

MusedeliJ@arc.agric.za 

Masters degree Cum Laude 
 

Congratulations to Abongile A. Mbande, a PDP stu-

dent currently under mentorship of Dr. Costas Zach-

ariades at ARC-PHP Cedara of the Weeds Division, 

who was recently awarded her MSc degree Cum 

Laude from the University of KwaZulu-Natal.  

 

The title of her thesis is “The impact of soil water 

and nutrient variability on the fitness and perfor-

mance of Neolema abbreviata Larcordaire 

(Chrysomelidae) a biological control agent for Trad-

escantia fluminensis.” 

 

 

Contact: Abongile Mbande at  

MbandeA@arc.agric.za 

Congratulations 
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Technology Transfer  

Scientific publications Scientific publications (continued) 

Popular publications 

L. Madire. 18 Mei 2018. Kewer bring sy kant teen 
geelklokkies in die Oos-Kaap. Landbouweekblad:30 
 
F Impson & C. Lyons. July 2018. Biological control of invasive 
tree species in South Africa. AgriKultuur/ AgriCulture: 10-12. 
 
S.D. Langenhoven, F. Halleen, C. Spies & Mostert L. August 
2018. Detection and quantification of soilborne pathogens in 
Grapevine nurseries. SATI.  

Bownes, A. 2018. Suppression of the aquatic weed Hydrilla 
verticillata (L.f.) Royle (Hydrocharitaeae) by a leaf-cutting moth 
Parapoynx diminutalis Snellen (Lepidoptera: Crambidae) in Jozini Dam, 
South Africa. African Journal of Aquatic Science 
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Chetverikov, P.E., Craemer, C. & Neser, S. 2018. New pseudotagmic 
genus of acaricaline mites (Eriophyidae, Acaricalini) from a South 
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vaccinii (Keifer) (Prostigmata: Eriophyidae) in South Africa. Acarologia 
58(3): 735–745. doi.10.24349/acarologia/20184267 
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S.H., Jocque, R. & Webb, P. 2018. South African National Survey of 
Arachnida: A checklist of the spiders (Arachnida, Araneae) of the 
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Koedoe- African Protected Area Conservation and Science 60(1), 
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frugivorous birds on seed dispersal and germination of the invasive 
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Eardley, C. 2018. Taxonomic revision of the sub-Saharan 
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(Hemiptera: Aphididae). African Entomology 26(1): 242-243 
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Courses, Presentations, Lectures 
and Talks 
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