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ARC Training Centre of Excellence for Tuta absoluta, Fall 
Armyworm and Maize Lethal Necrosis  

Disease 

The Food and Agriculture Organization of 

the United Nations (FAO) has identified five 

transboundary pests and diseases, viz. 

Tuta absoluta, fall armyworm, invasive ori-

ental fruit fly, maize lethal necrosis disease 

and banana Fusarium wilt disease as im-

pediments to market access.  

 

On 20 March 2019, the Southern Africa 

Development Cooperation (SADC) Secre-

tariat launched a project entitled ‘Support 

Towards Operationalization of the SADC 

Regional Agricultural Policy (STOSAR)’ in 

Gaborone, Botswana. Their objectives are 

to enhance information on agricultural pro-

duction, sustainability and competitiveness 

for evidence-based decision-making at 

national and regional levels, and to improve 

access to markets through implementation 

of animal and plant pest and disease con-

trol strategies. 

 

The ARC has been selected as a training 

Centre of Excellence for Maize Lethal Ne-

crosis Disease, Fall Armyworm and Tuta  

ARC representatives. From left to right: Drs Robert 

Nofemela, Ansa van Vuuren and Kingston 

Mashingaidze  

Dr Domingos Gove, Director FANR, representing the 
Executive Secretary of SADC 

Contact: Dr Robert Nofemela at 
NofemelaR@arc.agric.za 

absoluta for SADC. The ARC will roll out training 

courses on these pests for SADC delegates later 

in 2019. 
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The first release of  a biological control agent against invasive  
Tradescantia fluminensis in South Africa 

The ARC organized a field day on 13 March 2019 for the first release 

of the Tradescantia tip-feeding beetle, Neolema abbreviata, as a bio-

logical control agent against Tradescantia fluminensis, commonly 

known as Spiderwort or Wandering Jew. The field day was organized 

in collaboration with the eThekwini Municipality and the releases were 

hosted by the Kloof and Everton Conservancies at the Iphithi Nature 

Reserve in KwaZulu Natal Province. Tradescantia fluminensis is a low

-growing, herbaceous plant which is native to southern Brazil but has 

become invasive in several parts of the world, including Europe, Aus-

tralia and New Zealand. The plant forms thick mats on the ground, 

particularly in wooded areas and riverine habitats, preventing other 

herbaceous species from growing and impeding the recruitment of 

forest trees. In South Africa, spiderwort has a wide distribution which 

includes most of the nine provinces, although its inconspicuous habit 

has probably resulted in it being under-reported. It is mainly invasive 

in areas with high rainfall and in riverine habitats in the drier areas. 

The adult beetles feed on the leaves of spiderwort, leaving character-

istic elongated windows in the leaf. Eggs are laid singly or in small 

groups on the leaves, and the larvae are grey and slug-like in appear-

ance. They also feed on leaves, as well as in the shoot tips of the 

plant. The larvae pupate inside white cocoons in the leaf litter, from 

which the next generation of adults emerge. In the laboratory, the life 

cycle takes about 10 weeks. At high numbers of beetles, plants be-

come defoliated and die back. 

 

In 2013, the ARC initiated a biological control programme against 

spiderwort in South Africa, with funding provided by the DEA:  Natural 

Management Resource Programmes (DEA: NRMP). Although spider-

wort in South Africa is not a high-profile weed, the programme was 

initiated because there was already a successful biological control 

programme undertaken by the LandCare organization in New Zea-

land, which had shown the Neolema beetle agent to be safe and very 

effective in that country, thereby speeding up the research and greatly 

cutting the costs for South Africa.  

 

A culture of N. abbreviata beetles was imported into the ARC-PHP 

quarantine facility at Cedara in 2014 and a breeding population was 

established in quarantine. After intensive research, the impact and 

host-specificity of the agent was established to show that the beetle 

only fed and bred on Tradescantia and was therefore safe for release, 

with the official release permit being granted by the Department of 

Agriculture, Forestry and Fisheries in 2018. The beetle culture then 

had to be mass-reared to ensure that we had sufficient numbers for 

the official field release. Further releases will be made at suitable pro-

tected sites and beetle populations will be monitored to access the 

rate of establishment and spread of the agent. 

The beetle taxonomists at the National Collection of Insects, Biosystematics jumped at the 

opportunity to take part in the most ambitious molecular systematics study of beetles yet 

undertaken. With the 1K Weevils project, the National Collection of Insects took its 

first step into the world of Big Data Science. The 1K Weevils project is spearheaded by 

the University of Memphis, USA. An international consortium of taxonomic institutions 

collaborates to generate a mega-phylogeny of more than 1,000 genera of weevils from all 

over the world. Such a global phylogeny will answer many old and current questions in 

weevil science. 

 

Understanding of these ubiquitous creatures—weevils—will increase. Some weevils are 

the worst agricultural pests. Other weevils are the premier biocontrol agents. All weevils 

play roles in the web of life. Weevils are very important creatures, and there are very many 

kinds of weevil. The 1K Weevils phylogeny will lead to new hypotheses to inspire 

future rounds of scientific investigation. 

Tradescantia tip-feeding 

beetle, Neolema 

abbreviata, released as a 

biological control agent 

against Tradescantia 

fluminensis 

ARC’s beetles enter the universe of Big Data 

Contact: Dr Costas Zachariades at Zachari-

adesC@arc.agric.za 
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Black spot of tomato demystified 

A group of 15 GDARD officials recently attended an ARC beekeeping training 

course. The aim of the course was to ensure that officials from the province 

who interact with farmers, and who frequently have to answer questions about 

beekeeping, are better informed about honeybees and beekeeping. Some of 

the activities they participated in during the course included assembling 

beehives and frames, lighting smokers and inspecting beehives.  

 

Contact: Elize Lundall-Magnuson at LundallME@arc.agric.za 

Black spot of tomato, a disease caused by seed and seedling-

borne black spot Xanthomonas (BSX), is prevalent in South 

Africa and can cause substantial yield losses of the crop. 

Multilocus sequence analysis (MLSA) of two housekeeping 

genes (dnaK and gyrB) was used to resolve the taxonomic 

classification of 30 Xanthomonas strains that were isolated from 

diseased tomato plants and had been previously identified as 

belonging to this genus. Pathogenicity tests on susceptible 

tomato seedlings cv Green Khaki and matured green tomato 

fruits cv. KO1 were also undertaken. Seedling symptoms were 

monitored at weekly intervals and the fruit symptoms daily.  

Disease symptoms were scored and a percentage infection 

derived for the seedlings and the diameters of lesions on 

tomato fruits measured with a ruler. Of the 30 isolates, seven 

species of Xanthomonas were identified, viz: X. euvesicatoria, 

ARC beekeeping training 

X. gardneri, X. perforans, X. vesicatoria, X. campestris pv. 

campestris, X. arboricola pv. populi and X. arboricola pv. 

juglandis. Five species, X. euvesicatoria, X. gardneri, X. 

perforans, X. vesicatoria and X. campestris pv. campestris, 

caused black spots on both leaves and fruits of the 

susceptible tomato cultivars.  

 

This study thus showed that all four BSX species previously 

reported to be responsible for black spot disease of tomato 

elsewhere are present in South Africa. This is the first report 

of X. campestris pv. campestris causing black spot on 

tomato. 

 

Contact: Dr Teresa Goszczynska at 

GoszczynskaT@arc.agric.za 

The 1K Weevils analysis is based both on 

morphology and on more than 550 gene sequences per 

specimen. For over two years, ARC’s beetle taxonomists 

Riaan Stals and Beth Grobbelaar obtained, identified and 

processed selected weevil genera from four African 

countries. Early in 2019 our consignment was 

dispatched—an astonishing collection of weevils. Some 

are quintessentially African. Some are endemic to small 

corners of our region. Some are very scarce, perhaps 

extinct. And several are evolutionary enigmas of which 

the true place in the scheme of Life will now become 

clear for the first time. 
Sesbania Seed Weevil (Rhyssomatus 
marginatus). 
(Photo: ©Riana Bate, CC BY-NC). A Donkeyface Weevil (Bronchus sp.). 

(Photo: ©Magriet Brink, CC BY-SA). 

mailto:VisserD@arc.agric.za
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The annual shrub Parthenium hysterophorus (widely referred to 

as parthenium weed, or, in South Africa, famine weed) 

originates from the Neotropics and has invaded 50 countries on 

the African, Asian and Australian continents. Biological control 

using selected host-specific natural enemies is recognised as a 

critical intervention for the sustainable management of 

parthenium weed. Under the auspices of the International 

Organisation of Biological Control (IOBC), a Global Working 

Group on the Biological Control and Management of 

Parthenium Weed was formed in 2009. Every four years, 

workshops of this Working Group bring together international 

researchers working on parthenium weed, to disseminate 

information on the weed and its management, increase 

collaboration, optimise resources for control of this weed, and 

transfer technology. 

 

Following earlier workshops in 2010 in Nairobi, Kenya, and in 

2014 in Addis Ababa, Ethiopia, the Third International 

Workshop of the IOBC Global Working Group on Biological 

Control and Management of Parthenium Weed was held during 

September 2018 in Bengaluru, India, in conjunction with the 

First International Conference on Biological Control: 

Approaches and Applications. The conference was organised 

by the Society for Biocontrol Advancement and the Indian 

Council of Agricultural Research – National Bureau of 

Agricultural Insect Resources (ICAR–NBAIR), together with 

CABI, the International Association for the Plant Protection 

Sciences (for the IAPPS Tuta absoluta Working Group 

workshop) and the IOBC (for the Third International Workshop 

of the IOBC Global Working Group on Parthenium Weed).  

 

As current Convenor of the IOBC Working Group on Biological 

Control and Management of Parthenium Weed, Ms Strathie, 

researcher at the Weeds Division at ARC-PHP Cedara, 

organised and led the Third International Workshop of the IOBC 

Working Group on parthenium weed and presented two oral 

presentations on biocontrol of parthenium in South Africa. The 

workshop was attended by 23 scientists from 10 countries 

(India, Australia, USA, South Africa, Ethiopia, Uganda, 

Switzerland (for Pakistan), China, Nepal and Bangladesh 

who shared and discussed their research towards managing 

parthenium weed which impacts particularly on the 

livelihoods of millions of small-scale and subsistence 

farmers. Further information and recommendations that 

arose from this workshop are available at https://mailchi.mp/

c2500792ddee/llhmvv67pr#WorkingGroups  

 

The concurrent First International Conference on Biological 

Control  focussed on the biological control of various 

organisms including invasive alien plants (IAPs) as well as 

insect pests of global concern such as the Fall Armyworm 

Spodoptera frugiperda and the Tuta absoluta pest of tomato, 

the latter which was extensively discussed in a dedicated 

workshop. IAPs are among the biggest threat to ecosystem 

functioning, biodiversity and agricultural productivity, with 

parthenium weed being one of the most severe plant 

invaders around the globe. The ARC is recognised as an 

expertise centre for the biocontrol of parthenium weed as 

well as a range of other IAPs of local and global concern. 

Through the biological control successes against parthenium 

weed in Australia and South Africa, and the strong network 

of international collaboration andtechnology transfer 

initiatives that have been developed on the biocontrol of this 

weed, for example in East Africa,  the ARC-PHP contributes 

to mitigating the threats posed by parthenium,weed to 

improve agricultural productivity and aid the conservation of 

natural resources. 

 

Contact: Lorraine Strathie at StrathieL@arc.agric.za 

Third International Workshop of the IOBC Global Working 

Group on the Biological Control and Management of 

Parthenium Weed 

Participants of the Third International Workshop of the IOBC Global 

Working Group on Biological Control and Management of 

Parthenium Weed (held in combination with the First International 

Conference on Biological Control: Approaches and Applications), at 

Le Meridien Hotel in Bengaluru, India during 27-29 September 

2018. 

Representatives from India, China / Australia, and Italy 
inspecting Parthenium hysterophorus around Bengaluru, India 
during a field visit for the Third International Workshop of the 
IOBC Global Working Group on Biological Control and 
Management of Parthenium Weed, September 2018.  
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First comprehensive phylogeny constructed of the fungal genus Podaxis  

Although frequently found on mounds of the grass-cutting 
termite genus Trinervitermes, virtually nothing is known about 
the natural history of the fungal genus Podaxis (Agaricaceae) 
nor why it associates with termite mounds. More than 40 
species of this secotioid genus have been described since 
Linnaeus characterised the first species in 1771. However, 
taxonomic confusion arose when most of these species were 
reduced to synonymy with Podaxis pistillaris in 1933. Although 
a few more species have since been described, the vast 
majority of specimens worldwide are still treated as P. pistillaris. 
Using 45 fresh and herbarium specimens from Southern Africa, 
four from North America and one each from Ethiopia, and 
Kenya, we constructed the first comprehensive phylogeny of the 
genus. Four of the genotyped specimens were more than 100 

years old. With the exception of the type specimen of 
Podaxis rugospora, all herbarium specimens were labelled 
as P. pistillaris or Podaxis sp. However, Conlon et al., (2016) 
showed that the genus contains at least five well-supported 
clades with significant inter-clade differences in spore length, 
width and wall thickness, and fruiting body length, supporting 
the conclusion that clades likely represent distinct Podaxis 
species. Certain clades consistently associate with termites 
while others appear to be entirely free-living. Samples of all 
these specimens are now logged in the National Collection of 
Fungi’s Biobank and all the material representing new 
species will be migrated to the type collection. 

Contact: Dr Riana Jacobs at JacobsR@arc.agric.za 

The invasive alien plant Parthenium hysterophorus continues to 

expand its invaded distribution in the Asian sub-continent. India 

has utilized the introduced leaf-feeding beetle Zygogramma 

bicolorata (Coleoptera: Chrysomelidae) to control parthenium 

weed since the 1980’s. Although the beetle has established 

widely in India, and dispersed into neighbouring countries, 

parthenium weed is still a major invader and additional natural 

enemies are required to improve the degree of biological control 

throughout the range of the weed. As parthenium weed is 

problematic in Pakistan, a biological control programme was 

initiated there in 2018, following successes in Australia and 

Africa. Due to the ARC’s biological control expertise on invasive 

alien plants including parthenium weed, CABI Pakistan 

commissioned the ARC-PHP Cedara to provide training to 

scientists from the Pakistan Agricultural Research Centre 

(PARC) and CABI Pakistan, undertake host-specificity screening 

of the stem-boring weevil Listronotus setosipennis against 

sunflower (Helianthus annuus) cultivars for Pakistan (due to its 

economic importance and close taxonomic relationship to 

parthenium weed) and to later provide a starter culture of this 

biocontrol agent for further host range research in CABI 

Pakistan’s newly-established quarantine facility for weed 

biocontrol. Four delegates from Pakistan (Mr Tahir Qureshi, 

Deputy Secretary, Pakistan Ministry of National Food Security 

and Research, Dr Ehsan-ul-Haq, Programme Leader for 

Biocontrol and IPM at the PARC, Ms Ammara Blouch, 

researcher at the PARC, and Dr Kazam Ali from CABI, 

Pakistan), visited ARC-PHP Cedara for training on the biocontrol 

of parthenium weed during 2-7 December 2018.  The Pakistani 

delegation learnt about weed biocontrol through discussion and 

viewing of facilities and projects. They were provided theoretical 

and practical training on biological control of parthenium weed, 

and specifically trained on the rearing and testing of the weevil 

Listronotus setosipennis to facilitate  the start of a similar 

programme in Pakistan. The training programme was well 

received and provided an opportunity to develop relations among 

the organisations. Starter cultures of Listronotus setosipennis 

were provided by the ARC-PHP Cedara to the CABI Pakistan 

quarantine facility in 2019, following which a culture of the weevil 

has been established successfully in the facility, enabling host 

range testing to begin there. The ARC-PHP has since completed 

the contracted host range research on this agent. The ARC 

welcomes the opportunity to collaborate with international 

partners and will continue to engage on this and other weed 

biocontrol programmes in future.  

 

Contact: Lorraine Strathie at StrathieL@arc.agric.za 

ARC-PHP Cedara facilitates the initiation of biological control on 
parthenium weed in Pakistan  

Left to right:  Costas Zachariades (ARC-PHP Cedara), Amara 
Blouch (Pakistan Agricultural Research Council), Kazam Ali 
(CABI Pakistan), Lorraine Strathie (ARC-PHP Cedara), Roger 
Price (ARC-PHP Roodeplaat), Tahir Qureshi (Ministry of 
National Food Security and Research), Ehsan-ul-Haq (Pakistan 
Agricultural Research Council), Angela Bownes (ARC-PHP 
Cedara). Discussions on biological control of invasive alien 
plants and insect pests in South Africa and Pakistan. 

Left to right: Kazam Ali (CABI Pakistan), Tahir Qureshi (Ministry 
of National Food Security and Research), Amara Blouch 
(Pakistan Agricultural Research Council), Milly Gareeb (ARC-
PHP Cedara), Ehsan-ul-Haq (Pakistan Agricultural Research 
Council). Training on the rearing of the stem-boring weevil 
Listronotus setosipennis on Parthenium hysterophorus. 
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Fascination with the South African National Collection of  

Insects continues to grow  

The Biosystematics Division of the Agricultural Research 

Council houses the largest collection of insects in South 

Africa, which is formally known as the South African National 

Collection of Insects (SANC). The collection contains more 

than 2 million specimens. The emphasis has mainly been on 

local species of agricultural importance, but specimens from 

natural ecosystems are also included. The scientific and 

educational value of these assets are reflected in the 

constant flow of visitors to the National Collections, who 

derive great benefit from the collections and associated 

facilities, and also from the expertise which the staff at SANC 

have to offer. 

 

Recent visits from international scientists include researchers 

such as Dr Hitoshi Takano (The Natural History Museum, 

London), who studied beetle specimens for a publication he 

was preparing on the description of new species based on 

specimens at SANC. Arianna Thomas-Cabianca from the 

University of Alicante in Spain, who is a specialist on flies, 

identified and curated the collection of Rhiniidae flies, which 

are important pollinators. Professor Benjamin Normark, 

University of Massachusetts Amherst, U.S.A., spent a day 

discussing collaborative research on armoured scale insects 

and studying scale insect specimens in the collections. 

 

Many local scientists visit the SANC as well. Dr Jason Londt, 

an Honorary Scientist from the KwaZulu-Natal Museum in 

Pietermaritzburg visited the SANC to deposit specimens of 

robber flies that he had borrowed and studied, and he 

selected another batch of yet unidentified flies to carry out 

research and identification of these specimens, to the benefit 

of the ARC's National Collection of Insects. Dr. Carina 

Cilliers, an independent researcher from Pretoria, spent time 

retrieving information from our archives about beetle species 

that are biocontrol agents of water weeds. SANC is the 

custodian of the voucher specimens of biocontrol agent 

releases in South Africa. The data were shared in 

collaborative work with other researchers in biocontrol from 

Australia, Florida and Grahamstown. Dr Adrian Armstrong, 

Nature Conservation Officer & researcher, and his assistant 

Ms Alicia Gomez from the Biodiversity Research & 

Assessment Division, Ezemvelo KZN Wildlife, 

Pietermaritzburg, visited the collection for four days. They 

used SANC literature and specimen collections to identify 

beetles and bugs for KZN Wildlife research and interacted 

with various researchers. 

 

Regarding education, groups of students from universities, 

agricultural colleges and technical colleges are treated 

annually to a guided tour of the insect collections, 

accompanied by displays of species of ecological and 

economic importance in agriculture and the environment. 

They receive talks from staff members on the diversity and 

value of insect life, highlighting both the problematic and 

beneficial species, and the prospects of entomology as a 

career. Students are exposed to the expertise and 

experience of staff and receive first-hand information on 

modern methods of biodiversity study, such as digital 

imaging of specimens and molecular methods used in 

diagnosing species. Regular annual visits are made by 

student groups and their lecturers from the Universities of 

Venda, Limpopo, Free State. 

 

Contact: Ian Millar at MillarI@arc.agric.za 
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Course: How to detect Plant Pathogenic Bacteria in Seeds 

Field-based assay developed for detection of Grapevine Virus 

Ms Ronel Roberts, chief research technician at the Virology Unit of the Plant 

Microbiology division at ARC-PHP, visited the laboratory of Dr Varvara Maliogka at 

the Aristotle University of Thessaloniki in Greece recently. During this time, a Loop-

mediated Isothermal Amplification (LAMP) assay was successfully developed for the 

detection of Grapevine Virus A (GVA) and Rodotis Leaf Deformation associated Virus 

(RLDaV). This assay does not require the use of a thermocycler and can be 

performed using either a water bath, heating block or incubator which can maintain its 

temperature at 65˚C, making this an ideal field-based assay which can be applied for 

rapid identification of plant pathogens using the ARC mobile plant clinic. 

 

Contact: Ronel Roberts at ViljoenR@arc.agric.za or 

Dr Elna van der Linde at VDLindeE@arc.agric.za for 

information about the ARC Mobile Plant Clinic 

Bacterial pathogens of plants are increasing in importance worldwide. 

However, bacterial pathogens can be tricky to isolate and identify, espe-

cially from seed. Dr Teresa Goszczynska, Zamabhele Mbele, Ma-

mogwasha Moloto, Nokubonga Langa and Harry Boroko of the Bacterial 

Diseases Unit presented a course “Detection of Plant Pathogenic Bacteria 

in Seed” to scientists from the Department of Agriculture, Forestry and 

Fisheries. The course was held at the Roodeplaat East campus.  

 

Lectures and laboratory exercises focused on preparation of seed extracts 

as well as isolation and identification of seed-borne bacterial pathogens of 

the genus Xanthomonas and Pseudomonas with emphasis on Xanthomo-

nas campestris/axonopodis/vasicila species. Participants learned how to 

prepare seed extracts from maize, onion and crucifers seed, how to plate 

seed extracts and which selective media to use for isolations. They calcu-

lated the number of colony forming units (CFU) per gram of seed. DAFF 

scientists evaluated the colony morphology on different media, purified 

suspected pathogens and practiced KOH for Gram reaction, LOPAT and 

selected biochemical and pathogenicity tests. They also learned how to 

perform Bio-PCR, a technique in which a bacterial growth recovered from 

seed extracts on selective medium is used as a template in PCR with pri-

mers specific for a particular pathogen. Participants also practiced identifi-

cation of bacteria by analysis of the gyraseB gene sequences with a varie-

ty of software, including Chromas, Bioedit and Blast. 

 

Contact: Dr Teresa Goszczynska at GoszczynskaT@arc.agric.za 

Spread-plating a seed 

extract on a selective 

medium 

Performing pathogenicity test on a maize seedling 

DAFF scientist, Ms Mmatlala Mamabolo  

taking notes 
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A leaf-feeding lady beetle from Mexico, Mada polluta (Coleoptera: Coccinellidae), was ap-

proved for release in South Africa in 2013 by Department of Agriculture, Forestry and Fisher-

ies after intensive screening in ARC-PHP quarantine. About 400 adults of M. polluta (Fig 1) 

were initially released at Nahoon in East London in November 2016. In early 2018 this beetle 

was found to have become fully  established, causing severe feeding damage on yellow 

bells (Tecoma stans) (Fig 2), and thousands of immature stages (eggs, larvae and pupae) 

were recovered at the site. In February 2019, beetles were found to have dispersed over 

more than 150m from the initial release point in November 2016. Although the beetle is dis-

persing slowly, the severe damage it inflicted on the weed amounted to an 82-86% reduction 

in leaf density (Fig 3). All plants within a 150 m diameter from the release point were com-

pletely defoliated. Even young seedlings and plants coppicing from old stumps were not 

spared.  Due to its slow spreading rate, it is imperative that mass-rearing of M. polluta is 

prioritized in order to accelerate its distribution throughout the geographic range of the yellow 

bells weed. 

  

Contact: Lulama Gracious Madire at MadireL@arc.agric.za 

50th edition of SAPIA News 

Fig 1. Lady beetle, Mada polluta 

We recently celebrated the 50th issue of SAPIA News, the newsletter of 

the Southern African Plant Invaders Atlas which is compiled and distributed 

by Ms Lesley Henderson of the Weeds Research Division, ARC-PHP. 

SAPIA News was started in October 2006 by Ms Henderson as a means of 

communicating information from her regular road surveys undertaken 

throughout the country on the identification, spread, intensity and impact of 

new and existing invasive alien plants (IAPs) to a wide audience 

throughout South Africa who are directly or indirectly concerned with the 

impact and management of IAPs. The recipients of the newsletter include 

National and Provincial Government officials, National and Provincial 

Parks, conservationists, researchers, landowners and the general public.  

The 50th edition reviewed the history of the SAPIA News to date and 

highlighted some of the news alerts issued regarding new and emerging 

invader species which ensures that timely eradication could be undertaken, 

along with the vivid descriptions of the serious invasions of IAPs along the 

KZN South Coast and the associated loss of indigenous biodiversity, the 

invasion of new cactus species in the Karoo and the deteriorating situation 

with invasive aquatic weeds along our waterways. The highlights also 

included some of the more encouraging news items on the successes of 

biological control against IAPs, and the targeted weeds clearing 

programmes of the Department of Envivonmental Affairs. SAPIA News has 

become an authoritative and highly valued newsletter that readers now 

consider to be an essential source of information on the battle against 

IAPs. 

 

Contact: Lesley Henderson at HendersonL@arc.agric.za 

Leaf-feeding lady beetle wreaks havoc on invasive yellow bells 

in Nahoon near East London in the Eastern Cape  

Fig 2. Yellow bells infestation in 

Ugulu, East London 

Fig 3. Branches of yellow bells at Nahoon in 

East London in February 2019 defoliated  by 

adults and larvae of M. polluta 
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The economically important root-knot nematodes Meloidogyne incognita and Meloidogyne 
javanica, which are very important pests, were recently reported for the first time associated with 
cauliflower in South Africa. Previous records of plant-parasitic nematodes associated with 
cauliflower in South Africa are Heterodera schachtii, Heterodera trifolii, Paratrichodorus porosus, 
Tylenchorhynchus sp. and Xiphinema sp. According to the literature, not much is known of the 
host status of cauliflower to root-knot nematodes worldwide.  
 
Contact: Mariette Marais at MaraisM@arc.agric.za  

FIRST REPORT OF MELOIDOGYNE INCOGNITA AND MELOIDOGYNE  

JAVANICA IN SOUTH AFRICA ON CAULIFLOWER 

In December 2018, a soil sample from the Department of Agriculture, Forestry 
and Fisheries was made available  from which a sub sample of 100 cc soil was 
washed through a Seinhorst cyst elutriator. Sixteen cysts and 7 infective juveniles 
(J2) of the hop cyst nematode, Heterodera humuli Filipjev, 1934, were found. 
This nematode had previously been reported from South Africa on hops, and the 
species had also been tentatively identified on ferns in natural veld. Heterodera 
humuli is a cosmopolitan species  infecting Urtica dioica, U. urens, Pisum sativum 
(pea), Phaseolus vulgaris var humulis (bush bean), Trifolium repens (white 
clover), Vicia villosa (hairy vetch), Brassica nigra (black mustard) and Cucumis 
sativus (cucumber). The specimens in the sample that was received were 
extracted from bonsai trees  in Pretoria, the first host of its kind for H. humuli. 
Heterodera humuli is characterized by small, abullate bifenestrate cysts with 
vulval slit longer than the vulval bridge and small, stout infective juveniles (J2). Of 
interest is a finding reported by Mikhaĭlyukov (Ukraine) that population densities 
of this nematode are limited by a fungal parasite in the cysts. 
 
Contact: Antoinette Swart at SwartA@arc.agric.za  

Fig. 1. The Seinhorst cyst elutriator. The sample 

is being washed through the 2-mm sieve. (Photo 

by S.P. Swart) 
Fig. 3. The sample being viewed with light 
from above. The circle of cysts and debris 
can be clearly seen. (Photo by S.P. Swart) 

Fig. 2. Sample in the funnel, draining 

into the wash trough. (Photo by S.P. 

Swart) 

Meloidogyne incognita and 
Meloidogyne javanica 

FIRST REPORT OF THE HOP CYST NEMATODE (HETERODERA HUMULI) FROM A 

BONSAI TREE IN SOUTH AFRICA 

ARC-PHP recently took the first steps towards a ‘Microscopy Digital 
Classroom’ facility. The aim of this new facility is to make 
microscopes easier to use for first time users, and to allow the 
trainer/teacher to view and explain the images the trainee is 
examining. It allows microscopy to be more interactive, modern, and 
most importantly, more user friendly. Applications for this type of 
facility are wide. They also allow for easier scientific measuring and 
drawing to be done. The role of microscopes in training of symptom 
and diseases recognition can help make diagnostics training easier.  
 
The most important part of the facility is allowing the 
trainer/teachers the ability to see down the eye piece of the 

MICROSCOPY DIGITAL CLASSROOM FACILITY 

mailto:MawelaK@arc.agric.za
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STUDENT WINS STUDENT POSTER PRIZE AT INTERNATIONAL CONGRESS 

microscope without taking the students eyes off 
the specimen/object. This is all done with the 
help of a handheld device. The facility is 
available to outside users, and is an exciting way 
to share the small world seen through the 
microscope!  
 
 
Contact: Robin Lyle at LyleR@arc.agric.za 

Mrs Adoration Shubane from Biosystematics, 
ARC-PHP attended the European Society of 
Nematologists (ESN) Symposium in Ghent, 
Belgium, 9-13 September 2018. Mrs Shubane 
presented a poster titled “A study of the carrot cyst 
nematode, Heterodera carotae, in South Africa”.  
 
This poster was awarded the Student Poster Prize.  
 
Congratulations Ado! 
 
Contact: Ado Shubane at 
ShubaneA@arc.agric.za 

WELCOME 

A warm welcome to Ms Anuska Gokul who has been appointed as a Senior Research 

Technician: Soil Borne Plant Diseases at Vredenburg. She holds an MSc degree in Plant 

Pathology. We wish her well with her career at ARC-PHP. 

Contact: Anuska Gokul at GokulA@arc.agric.za 
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Technology Transfer  

Scientific publications Scientific publications (continued) 

Chakwiya, A., van der Linde, E., Chidamba, L. & Korsten, L. 
Diversity of Cladobotryum mycophilum isolates associated with 
cobweb disease of Agaricus bisporus in the South African 
mushroom industry. European Journal of Plant Pathology. 
Online: 5 Mar 2019 https://doi.org/10.1007/s10658-019-01700-7 

 
Dube, N., Uyi, O., Zachariades, C., Munyai, T.C. & Whitwell, 
M. 2019. Impact of the shoot-boring moth Dichrorampha odorata 
(Lepidoptera: Tortricidae) on growth and reproductive potential 
of Chromolaena odorata (Asteraceae) in the laboratory. 
Biocontrol Science and Technology 29: 350-364. doi: 
10.1080/09583157.2018.1562038  
 
Mansour, R., Brévault, T., Chailleux, A., Cheri,f A., Grissa-Lebdi, 
K., Haddi, K., Mohamed, S.A., Nofemela, R.S., Oke, A., Sylla, 
S., Tonnang, H.E.Z., Zappala, L., Kenis, M., Desneux, N., & 
Biondi, A. 2018. Occurrence, biology, natural enemies and 
management of Tuta absoluta in Africa. Entomologia Generalis 
38 (2):  83-112.  
 
Moein. S., Mazzola. M., Spies, C.F.J. &  Mcleod, A. 2019. 
Evaluating different approaches for the quantification of 
oomycete apple replant pathogens, and their relationship with 
seedling growth reductions. European Journal of Plant Pathology 
https://doi.org/10.1007/s10658-018-01652-4  
 
Read, D. A., Featherstone, J., Reese, J. D., Thompson, G.D., 
Roberts, R., Flett, B.C., Mashingaidze, K., Pietersen, G., 
Kiula, B., Kullaya, A. & Mbega, E. 2019. Characterization and 
detection of maize-associated pteridovirus (MaPV), infecting 
maize (Zea mays) in the Arusha region of Tanzania. European 
Journal of Plant Pathology https://doi.org/10.1007/s10658-019-
01703-4  
 
Read, D. A., Featherstone, J, Rees, J. D., Thompson, G.D., 
Roberts, R., Flett, B.C., Mashingaidze, K., Pietersen, G., 
Kiula, B., Kullaya, A. & Mbega, E. 2019. Diversity and 
distribution of maize-associated totivirus strains from Tanzania. 
Virus Genes htts://doi.org/10.1007/s11262-019-01650-6  
 
Robbertse, N., Omondi, B.A., Millar, I.M., Krüger, K. & 
Jooste, A.E.C. 2019. Non-destructive DNA extraction from 
aphids: the application in virus - vector studies of Banana 
bunchy top virus (BBTV). European Journal of Plant Pathology 
153(2): 571–582. doi:10.1007/s10658-018-1552-2  
 
Stiller, M. 2019. A new leafhopper genus Discolopeus and 
nine new species (Hemiptera, Cicadellidae, Deltocephalinae) 
associated with shrubs, trees and poisonous plants in South 
Africa. Zootaxa 4559(2): 201–244. doi:10.11646/
zootaxa.4559.2.1.  
 
Aumer, D., Stolle, E., Allsopp, M., Mumoki, F., Pirk, C.W.W. & 
Moritz, R.F.A. 2018. A single SNP turns a social worker (Apis 
mellifera) into a selfish parasite. Molecular Biology & Evolution 
36(3): 516-526.  
 
Chapman, N.C., Sheng, J., Lim, J., Malfroy, S.F., Harpur, B.A., 
Zayed, A., Allsopp, M.., Rinderer, T.E., Roberts, J.M.K., 
Remnant, E.J. & Oldroyd, B,P. 2019. Genetic origins of honey 
bees (Apis mellifera) on Kangaroo Island and Norfolk Island 
(Australia) and the Kingdom of Tonga. Apidologie 50(1): 28-39.  
 
Crous, P.W., Luangsa-ard, J.J., Wingfield, M.J., Carnegie, A.J., 
Hernández-Restrepo, M., Lombard, L., Roux, J., Barreto, R.W., 
Baseia, I.G., Cano-Lira, J.F., Martín, M.P., Morozova, O.V., 
Stchigel, A.M., Summerell, B.A., Brandrud, T.E., Dima, B., 
García, D, Giraldo, A., Guarro, J, Gusmão, L.F.P., Khamsuntorn, 
P., Noordeloos, M.E., Nuankaew, S., Pinruan, U., Rodríguez-

Andrade, E., Souza-Motta, C.M., Thangavel, R, van Iperen, 
A.L., Abreu, V.P., Accioly, T., Alves, J.L., Andrade, J.P., 
Bahram, M. Baral, H.-O., Barbier, E., Barnes, C.W., 
Bendiksen, E., Bernard, E., Bezerra, J.D.P., Bezerra, J.L., 
Bizio, E., Blair, J.E., Bulyonkova, T.M., Cabral, T.S., Caiafa, 
M.V., Cantillo, T., Colmán, A.A., Conceição, L.B., Cruz, S., 
Cunha, A.O.B., Darveaux, B.A., da Silva, A.L., da Silva, G.A., 
da Silva, G.M., da Silva, R.M.F., de Oliveira, R.J.V., Oliveira, 
R.L., De Souza, J.T., Dueñas, M., Evans, H.C., Epifani, F., 
Felipe, M.T.C., Fernández-López, J., Ferreira, B.W., 
Figueiredo, C.N., Filippova, N.V., Flores, J.A., Gené, J, 
Ghorbani, G., Gibertoni, T.B., Glushakova, A.M., Healy, R., 
Huhndorf, S.M., Iturrieta-González, I., Javan-Nikkhah, M., 
Juciano, R.F., Jurjević, Ž., Kachalkin, A.V., Keochanpheng, 
K., Krisai-Greilhuber, I., Li, Y.-C., Lima, A.A., Machado, A.R., 
Madrid, H., Magalhães, O.M.C., Marbach, P.A.S., Melanda, 
G.C.S., Miller, A.N., Mongkolsamrit, S., Nascimento, R.P., 
Oliveira, T.G.L., Ordoñez, M.E., Orzes, R., Palma, M.A., 
Pearce, C.J., Pereira, O.L., Perrone, G., Peterson, S.W., 
Pham, T.H.G., Piontelli, E., Pordel, A., Quijada, L., Raja, 
H.A., Rosas de Paz, E., Ryvarden, L., Saitta, A., Salcedo, 
S.S., Sandoval-Denis, M., Santos, T.A.B., Seifert, K.A., Silva, 
B.D.B., Smith, M.E., Soares, A.M., Sommai, S., Sousa, J.O., 
Suetrong, S., Susca, A., Tedersoo, L., Telleria, M.T., 
Thanakitpipattana, D., Valenzuela-Lopez, N., Visagie, C.M., 
Zapata, M. & Groenewald, J.Z. 2018. Fungal Planet 
description sheets: 785–867. Persoonia - Molecular 
Phylogeny and Evolution of Fungi 41:238-417. doi:10.3767/
persoonia.2018.41.12  

 
Foord, S.H., Swanepoel, L.H., Evans, S.W., Schoeman, C. 
S., Smith, A., Nembudani, L., Maree, N., Erasmus, B.F.N., 
Schoeman, C., Dippenaar-Schoeman, A.S., Munyai, C.T. & 
Taylor, P.J. 2018. Animal taxa contrast in their scale-
dependent responses to land use change in rural Africa. 
PLoS ONE 13: e0194336.  
 
Joseph, G.S., Mauda, E.V. Seymour, C.L., Munyai, C.T., 
Dippenaar-Schoeman, A.S. & Foord, S.H. 2018. Landuse 
change in savannas disproportionally reduces functional 
diversity of invertebrate predators at the highest trophic 
levels: spiders as an example. Ecosystems 21: 930–942.  
 
Lombard, L., Sandoval-Denis, M., Lamprecht, S.C. & Crous, 
P.W. 2019. Epitypification of Fusarium oxysporum – clearing 
the taxonomic chaos. Persoonia https://doi.org/10.3767/
persoonia. 2019.43.01  
 
Van Kleunen Mark Petr Pyšek Wayne Dawson Franz Essl 
Holger Kreft Jan Pergl Patrick Weigelt Anke Stein Stefan 
Dullinger Christian König Bernd Lenzner Noëlie Maurel 
Dietmar Moser Hanno Seebens John Kartesz Misako 
Nishino Alla Aleksanyan Michael Ansong Liubov A. Antonova 
Julie F. Barcelona Siegmar W. Breckle Giuseppe Brundu 
Francisco J. Cabezas Dairon Cárdenas Juliana Cárdenas-
Toro Nicolás Castaño Eduardo Chacón Cyrille Chatelain 
Barry Conn Michele de Sá Dechoum Jean-Marc Dufour-Dror 
Aleksandr L. Ebel Estrela Figueiredo Ori Fragman-Sapir 
Nicol Fuentes Quentin J. Groom Lesley Henderson Inderjit 
Nejc Jogan Pavel Krestov Andrey Kupriyanov Silvana 
Masciadri Jan Meerman Olga Morozova Daniel Nickrent 
Arkadiusz Nowak Annette Patzelt Pieter B. Pelser Wen-
sheng Shu Jacob Thomas Ahmet Uludag Mauricio Velayos 
Alla Verkhosina José L. Villaseñor Ewald Weber Jan J. 
Wieringa Ayşe Yazlık Abida Zeddam Elena Zykova Marten 
Winter. 2019. The Global Naturalized Alien Flora (GloNAF) 
database. Ecology 100(1), 2019, e02542.  
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Courses, Presentations, Lectures 
and Talks 

Fact sheets 

Botha, W. Fact Sheet: Research and Services - Mycology. 
ARC-PHP. 

Marais, M. Fact Sheet: Soil Health. ARC-PHP. 

Swart, A. Fact Sheet: The carrot cyst nematode. ARC-PHP. 

Price, R. Fact Sheet: Pesticide Drift and Fate Studies and 
Analytical Services. ARC-PHP. 

Newsletters 

A Dippenaar-Schoeman and R Lyle Editors. SANSA News. 
No.32 (Sep 2018 - Feb 2019).  
 
Henderson, L. SAPIA News. No 50. October 2018. 
 
Henderson, L. SAPIA News No 51. January 2019. 

Popular publications 

Van der Walt, E. Kleinboere kort opleiding oor 

plaagdoders. Landbouweekblad 2081: 33. 16 November 2018. 

Lamprecht, S. Saailingsiektes beinvloed vestiging van 

sonneblom. Landbouweekblad 2088: 31. 18 Januarie 2019 

Lyons, C .‘Bloublommetjies’ – a blessing or a curse. AgriAbout 
No.69: 30-31. January 2019. 

Course presented and manual written by Dr A. Swart.  A five 
day course in the identification of nematode genera in the Sub-
Class Dorylaimia: 7-11 January 2019, for participant from 
NEMLAB, Durbanville, Western Cape. 

 
Course presented by the Entomology Unit of the Biosystematics 
Division: The Collection and Preservation of Insect Specimens. 
19-21 February 2019. 

 
Walsh, J.P., Renaud, J.B., Hoogstra, S., McMullin, D.R., 
Ibrahim, A., Visagie, C.M., Tanney, J.B., Yeung, K.K.C. & 
Sumarah, M.W. 2019. Diagnostic fragmentation filtering for 
the discovery of new chaetoglobosins and cytochalasins. 
Rapid Communications in Mass Spectrometry 33:133-139. 
doi:10.1002/rcm.8306  
 
Zahariev, M., Chen, W., Visagie, C.M. & Lévesque, C.A. 2018. 
Cluster oligonucleotide signatures for rapid identification by 
sequencing. BMC Bioinformatics 19:395. doi:10.1186/s12859-
018-2363-3  
 
Hassen A.I., Khambani L.S. & Swanevelder, Z.H. 2018. The 
draft genome of Burkholderia sp. strain Nafp2/4.1b confirms 
the ability to produce the pyoverdines siderophores,1-
aminocyclopropane-1-carboxylate (ACC) deaminase and the 
phytohormone auxin involved in plant growth promotion. 
Microbiology Resource Announcement 7:e01383-18. https://
doi.org/10.1128/MRA.01383-18.  
 
Mbatyoti, A., Daneel, M.S., Swart, A., De Waele, D. & Fourie, 
H. 2018. Terrestrial non-parasitic nematode assemblages 
associated with glyphosate-tolerant and conventional soybean
-based cropping systems. Journal of Nematology 50(3): 243-
260.  
 
Shookohi, E., Inranpour, F., Swart, A., Fourie, H. & Panahi, H. 
2018. Morphological and molecular characters of three 
Ditylenchus species from Iran. Tropical Zoology. doi: 
10.1080/03946975.2018.1482700.  
 
Mbande, A., Tedder, M. & Chidawanyika, F. 2018. 
Offspring diet supersedes the transgenerational effects of 
parental diet in a specialist herbivore Neolema abbreviata 
under manipulated foliar nitrogen variability. Insect Science 
00: 1-14. doi 10.1111/1744-7917.12644  

 
Habig, J., Labuschagne, J., Marais, M., Swart, A. & 
Claassens, S. 2018. The effect of a medic-wheat rotational 
system and contrasting degrees of soil disturbance on 
nematode functional groups and soil microbial communities. 
Agriculture, Ecosystems and Environment 268: 103-114.  

 
Rashidifard, M., Fourie, H., Veronneau, P., Marais, M., 
Daneel, M.S. & Mimee, B. 2018. Genetic diversity and 
phylogeny of South African Meloidogyne populations using 
genotyping by sequencing. Scientific Reports 8: 13816. 
doi:10.1038/s41598-018-031963-9 
 


