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The impact of the Carrot Cyst Nematode on carrot
production in SA
Ms Adoration Shubane is busy with a M.Sc.
study on the biology of the carrot cyst nematode under the leadership of Dr Antoinette
Swart (ARC-PPR co-supervisor), Dr Rinus
Knoetze (ARC-Infruitec/Nietvoorbij cosupervisor) and Prof Driekie Fourie (NWU,
promoter).
The carrot cyst nematode, Heterodera carotae
Jones, was first described in England. Thereafter it was reported throughout the carrot
growing areas of Europe, the United States of
America and recently from Canada. A report
from India needs to be confirmed. From Africa,
H. carotae has only been reported from South
Africa.
According to European observations, taproots
of affected carrots are greatly reduced in size,
they are malformed and therefore unmarketable. Complete failure of the crop may occur in
heavily infested soil.

Ado collecting in the carrot field

Adoration’s study includes the biology of H.
carotae on carrot in the Tarlton area, Gauteng.
This nematode has never been studied under
South African (or African) conditions and has
a definite impact on carrot production in South
Africa. We published some of her initial findings in the Farmer’s Weekly and Landbouweekblad because of the importance of
the data to carrot farmers in South Africa.
In her research to date, Adoration has determined the following essential information for
farmers in carrot production:

Stunted carrots

 Up to three life cycles can be completed

during summer time in the Tarlton area,
which is more than that recorded in Europe.
 The tolerance limit of carrot to the carrot
cyst nematode in this trial is about 13
cysts/100 ml of soil, which is lower than the
European tolerance limit.
 Second stage juveniles (infective juveniles
or J2) were detected in samples from the
first 7 weeks after the carrots had been
sown, disappearing in week 8, only to reappear in week 13. The J2’s are in the soil for
the first seven weeks after planting, making
that the ideal time to administer nematicides.
 There was a 21 t/ha difference in yield between the Trial and Commercial (control)
Blocks. This illustrates the effect of the
carrot cyst nematode on the feeder roots,
causing the carrots to be stunted.

The carrot cyst nematode, Heterodera carotae
Jones. Infective juvenile or J2.

Additional research is required to determine the
full impact of the carrot syst nematode on carrot
production in South Africa.

Contacts: Ms A. Shubane at
ShubaneA@arc.agric.za; tel.012 8088234
or Dr A. Swart at SwartA@arc.agric.za;
tel. 012 8088279
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Exciting news from Grahamstown: The case of Acacia longifolia
Research on the biological control of the invasive Australian long-

leaved wattle, Acacia longifolia, in South Africa began in the 1970s.
In fact, the univoltine and parthogenetic bud-galling wasp Trichilogaster acaciaelongifoliae (Fig. 1A) became the first biocontrol
agent to be used against an alien acacia in the country when it was
released in 1982. The mode of action of this wasp species involves
the laying of eggs in buds that are destined to become inflorescences or branches, thereby producing galls instead. Galling (Fig.
1B right) of the reproductive buds completely precludes the development of the would-be inflorescence (Fig. 1B left), thus reducing the
reproductive potential of the weed. Galling of vegetative buds severely suppresses shoot growth, and eventually causes phyllode
absicion and shoot die-back on infested branches.

Of particular interest is the area south of the town commonly
known as Howison’s Poort or Southern Commonage,
bounded to the east by the N2 National Freeway and the
mountain that forms part of the Featherstone Kloof, and to
the west a steep east facing slope that borders Brickfields
(Roy Benfield) Farm (Fig. 2).
The area was historically covered with dense thickets of
acacia as seen in the historical aerial photograph (Fig. 3).
This area typifies the success of long-term biological control
in conjunction with the combined clearing and rehabilitation
efforts by the land owners and the Albany Working for Water
Project under the auspices of the Gamtoos Irrigation Board,
as well as impacts of human-induced veld fires.

We hypothesise that, where the biocontrol agents have been
present over a long term, the occurrence of at least 3 fire
cycles (which will destroy existing stands as well as seeds
on or beneath the soil surface), coupled with the clearing of
re-growth (seedlings and saplings), will result in the disappearance of alien acacia infestations.

Figure 1. Biological control agents for Acacia longifolia. A) adult
Trichilogaster acaciaelongifoliae, B) normal branch with inflorescence
(left) vs. galled branch (right), C) completely galled and sterile plants, D)
adult Melanterius ventralis, E) acacia pods with exit holes following weevil feeding, F) M. ventralis larva feeding on acacia seed.

To date this agent is well established throughout the range of the
invasive tree weed, and preliminary post-release evaluation results
indicate an 85 – 100 % reduction in seed production due to this
wasp (Fig. 1C).

Figure 3. Historical aerial photograph shot in 1985 of Howison’s Poort or Southern Commonage (Grahamstown) densely
infested with Acacia longifolia. Image courtesy of Albany Working for Water Office, Grahamstown.

Research on the seed-feeding weevil Melanterius ventralis (Fig. 1D),
a univoltine species, was also initiated in the late 1970s and the
weevil was released in 1985 to supplement the bud-galling wasp, T.
acacialongifoliae. Both the adults (Fig. 1D) and larvae (Fig. 1F) of
this weevil feed on the green, developing seeds of their hosts. Despite reductions in pod production due to the bud-galling wasp activity, the efficacy of the weevils is not affected, as they efficiently locate
pods even at low densities. Although the natural dispersal of this
seed destroyer has been slow over the years, the levels of mortality
attributable to the weevil have been estimated to be over 80 %.

Analyses of the soil seed bank were conducted on soil core
samples that had been obtained from the mountain slope
habitat and riparian zone habitat (Fig 2.). While historical
records of the extent of the seed banks pre-biocontrol are
lacking, current data show that the size of the soil seed
banks stands at 9,02 ± 9,01 seeds/m2 and 18,03 ± 12,43
seeds/m2 in the mountain and riparian habitat, respectively.
It should be noted that pre-biocontrol data from other sites
infested with A. longifolia, elsewhere in the country, show
that as many as 80 000 seeds/m2 were stored in the soil.

Grahamstown, in the Eastern Cape Province of South Africa, is an
urban centre whose surrounds are heavily infested with A. longifolia.

The current situation observed at Howison’s Poort or Southern Commonage in Grahamstown can be attributed primarily
to the long-term presence of biocontrol agents, which have
done a good job of restricting reproduction of the infestation,
thereby ensuring that very few or no additional seeds entered the soil seed bank via seed rain. Furthermore, germination, attrition by seed predators such as ants, rodents and
soil pathogens as well as fire-induced mortality (resulting
from at least 3 very hot fires that swept through the area
between 1999 and 2017) have contributed to the depletion

Figure 2. Satellite image of Howison’s Poort or Southern
Commonage (Grahamstown), as it stands today. The patch
encircled in red is a steep east facing slope and a stream
running along the valley floor parallel to the N2 national freeway,
both previously infested with Acacia longifolia. Image courtesy of
Google Earth.
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of the soil seed bank hence the scarcity of seed from the soil core
samples taken. The Albany Working for Water Project also embarked on a clearing and rehabilitation project, commencing in 1999,
where the area was planted with two aggressive growing grass species namely Digitaria eriantha (digit-grass or Pangola-grass) and turf
grass. To date, the area (Fig. 4) is virtually clear of the long-leaved
wattle and more accessible than it was in the past. However, annual
maintenance of the area by clearing teams, who do follow-up spot
checks to uproot any regrowth, is still necessary and recommended
until such time as the habitat is restored to its native state, and less
vulnerable. The stream that runs on the valley floor and f eeds into
the Berg River further down, is now flowing as a result of the disappearance of the water-thirsty alien invasive acacias.

Contact: Dr. Pride Mudavanhu at MudavanhuP@arc.agric.za

Figure 4. Howison’s Poort/Southern Commonage as it
stands today – both the mountain and riparian habitats
are virtually clear of Acacia longifolia and now planted
with digit and turf grass.

The South African Fusarium Biome survey
The biggest problem facing the world’s human population is
hunger and malnutrition. It has been estimated that more than
800 million people worldwide do not have access to adequate
food and that 1.3 billion live on less than US $1 a day. Further
estimates indicate that at least 10 % of global food production is
lost due to the infections caused by fungal pathogens (Strange
and Scott, 2005; Annual Review of Phytopathology 43: 83-116).
In South Africa, peri-urban families living on severely limited
budgets have traditionally resorted to growing food at home to
supplement their food supply. Maize, grown as the traditional
staple in these situations, is supplemented with indigenous
crops that are often collected from the field (Jansen van Rensburg et al., 2007). Thus, the accurate and precise identification
of soil-borne phytopathogens of agricultural crops is essential,
before any crop protection and pest control measures can be
implemented. Disease management strategies can only be effective if the causal agents are properly identified and characterized to the level of species.
The genus Fusarium contains species ubiquitous in nature,
where many of these species have been found in association
with plant hosts, various soil types (i.e. desert, mangrove, and
grasslands), in the air and in water. Most species are harmless
saprophytes that are relatively abundant members of the soil
microbial community. These fungi are traditionally identified and
characterised based on morphological characteristics, but as
part of the current South African Fusarium biome survey an
integrated approach of the morphological and phylogenetics is
used to characterise species.

The survey initially sampled four geographically distinct sites
within the grassland biome from seven nature reserves.
These samples contributed ca. 1 990 Fusarium isolates to
the National Collection of Fungi of which ca. 50% have been
barcoded, based on the translation elongation factor 1a and
other informative gene regions. These isolates represents a
large genetic diversity within known species complexes, and
numerous new species are currently being described. Population diversity and pathogenicity of these species are also
being determined. Since conclusion of the field work in October 2017, an additional 17 sampling sites have been included
for the grassland biome section of the survey.
The project is a collaboration between the Agricultural Research Council, the University of Johannesburg and the Directorate: Science and Conservation, Botanic Gardens &
Centennial Parklands, Sydney, Australia. The Fusarium spp.
found will enable the co-investigators to expand the comparisons between the grassland biomes of South Africa and Australia.
The sampling area has recently expanded to include the
greater Karoo biome as part of the Karoo Bio-Gaps project,
co-ordinated by SANBI. Funding received from the NRF
FBIP project will ensure that 450 isolates can be barcoded
and included in the mycogeography aspects of the study.
Contact: Dr Riana Jacobs at JacobsR@arc.agric.za

The Douw Greef prize
The Douw Greeff prize is annually awarded for the best
review or multidisciplinary paper published in the “Tydskrif vir
Natuurwetenskap en Tegnologie” of the South African
Academy for Science and Art published in the previous year.
This year the award went to Dr Eduard Venter from the
University of Johannesburg and Dr Adriaana Jacobs from
the ARC, for their paper on the molecular characterization of
bacterial contaminants in stored diesel.
Venter, E., Sibisi, P., Van de Haar, N. & Jacobs, A., 2016,
‘Bakteriële populasieprofiele vanaf diesel verkry by
vulstasies’, Suid-Afrikaanse Tydskrif vir Natuurwetenskap en
Tegnologie 35(1), Art. #1359, 7 pages.
http://dx.doi.org/10.4102/ satnt.v35i1.1359
The current South African Fusarium Biome survey research
group

Contact: Dr Riana Jacobs at JacobsR@arc.agric.za
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The genus Vitivirus of the family Betaflexiviridae includes five
genetically highly heterogeneous virus species that are associated with economically destructive diseases of grapevines,
called the rugose wood (RW) complex. In RW-affected plants,
abnormal activity of cambium cells affects graft takes of cultivars to rootstocks, the common practice in modern viticulture.
This leads to reduced vigour of grapevines, and ultimately result
in lower productivity and longevity of vineyards.
The first member of this genus, grapevine virus A (GVA) was
reported in 1980, and was followed by reports of GVB, GVD,
GVE and recently GVF. GVA and GVB are the most common in
vineyards worldwide, and are associated with Kober 5BB (KBB)
and corky bark (CB) diseases, respectively.

The ARC-PPR laboratory contributed substantially to the
knowledge on these viruses, and was one of the first laboratories to successfully transmit GVA and GVB from grapevines to
an alternative herbaceous host, Nicotiana benthamiana. New
biological variants of these viruses were discovered, and their
extensive genetic heterogeneity revealed.
Research also found that certain genetic variants of GVA are
associated with Shiraz disease (SD), which is a very destructive
disease of the noble grapevine cultivars, Shiraz and Merlot, in
South African vineyards. Recently, the ARC-PPR successfully
constructed infectious cDNA clones of these viruses.
It is important to note that among full genome sequences of
various genetic variants of GVA and GVB deposited in GenBank/EMBL database, 9 sequences of GVA and 3 sequences of
GVB came from the ARC-PPR laboratory. Our work was rewarded with an invitation to Dr. Dariusz Goszczynski to contribute to a review paper on grapevine vitiviruses, which was pub-

Dr. Dariusz Goszczynski in the lab

lished as Chapter 11 in a book by Meng et al. (eds), Grapevine viruses: Molecular Biology, Diagnostics and Management, DOI 10.1007/978-3-319-57706-7_11. Springer International Publishing AG 2017.

Contact: Dr Dariusz Goszczynski at
GoszczynskiD@arc.agric.za

Beekeeping Technology Transfer
Technology transfer does not only happen when the trainer stands in front
of a group of people in a formal training class, it is mainly done when the
expert shares knowledge with everybody around them. This is why we
make every effort to fully involve our trainees with hands on practical
experiential training to back up the theory.
We share our knowledge by:







Training in the class room
Practical training in the field
Showcasing beekeeping as a business
Presenting beekeeping at farmers days,
conferences and workshops
Experiential training for students

Elize Lundall-Magnuson and Sam Mathibe
discussing beekeeping as a business with the
Deputy Minister of Agriculture and the CEO of the
ARC during the ARC’s Youth Day celebrations 2017.
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A colleague from SanParks is interested in
introducing beekeeping to communities adjacent to
parks. Here he learns how to smoke the hive before
the hive is opened.
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Tyrone le Roux is busy with his studies and wanted to learn more about
beekeeping. This is a ‘selfie’ taken at the apiary site!

Bee Removal Service of the ARC
Since our move to Roodeplaat we have removed bees from various
ARC facilities at VOP, PPR, Range and Forage and Irene. In the
past, ARC contracted beekeepers to provide this service. We will
continue to provide the service but will charge a fee from November
2017. The cost will depend on the type of removal and the time spent
on the removal.

When an official from the Department of Defence
retires, the Department would like this person to
pursue other avenues of income. Lt Col MO
Legoabe chose beekeeping. Here he is learning
how to light a smoker. He received accredited
training from the Bee Section and is now
introducing beekeeping to his farm.

One of the easy removals was a bee swarm hanging in a tree
between the PPR main building and the Weeds Quarantine facility.
Sam Mathibe collected these bees and took them to the apiary site at
VOP.
Contact: Elize Lundall-Magnuson at Lundallme@arc.agric.za;
tel: 012 8088170 or Sam Mathibe; tel: 012 8088172
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Biological control of

with the USA
and African partners

Parthenium hysterophorus (parthenium, famine weed), originating from
Central and South America, is a severe plant invader in Africa, Asia,
and Australia, facilitated by its rapid growth, prolific seed production and
allelopathic properties. Parthenium is invasive and spreading in KwaZulu-Natal, Mpumalanga, North West and Limpopo provinces, as well as
at least another 12 countries in Africa and many Western Indian Ocean
islands. Severe economic losses due to parthenium have occurred in
Ethiopia and the plant is spreading in East Africa. Crop yield losses of
up to 90%, loss of grazing (particularly due to overstocking), loss of
biodiversity, and tainting of meat and milk products, are reported. Exposure to the plant can cause allergic responses (respiratory and skin) in
many human and animal individuals.

Biological control, using a suite of introduced natural enemies (insects
and pathogens), is critical for the sustainable management of parthenium, as demonstrated through the successful management of the weed
in Queensland, Australia. The ARC-PPR has conducted biological control research on parthenium since 2003, funded by the Department of
Environmental Affairs: Natural Resources Management Programmes.
Since 2005, the ARC-PPR has been involved with several phases of a
project of the Feed the Future: Integrated Pest Management Innovation
Lab (https://ipmil.oired.vt.edu/), funded by the United States Agency for
International Development (USAID) and managed by Virginia Tech and
Virginia State University, to develop parthenium biocontrol in East Africa
(Ethiopia, Tanzania, Kenya, and Uganda). Through this project, biocontrol of parthenium in East Africa was started in Ethiopia. A basic quarantine facility was established at the Ethiopian Institute of Agricultural Research; two insect agents (the leaf-feeding beetle Zygogramma bicolorata and the stem-boring weevil Listronotus setosipennis) were introduced there from laboratory cultures at the ARC-PPR, assessed in host
range tests and approved for release; mass-rearing facilities were established, and agents mass-reared and released at several field sites in
the central, northern and eastern parts of the country. Activities have
broadened to Tanzania, with the introduction and mass-rearing of the
leaf-feeding beetle for release, and motions are now underway in Uganda and Israel. The ARC-PPR provides technical guidance on parthenium research and implementation activities, offers training, and supplies
biocontrol agents.
In July 2017, the partners in the IPM Innovation Lab parthenium project
met in Addis Ababa, Ethiopia. Fifteen representatives from the USA,
Ethiopia, Uganda, Israel and South Africa discussed the management
of parthenium in East Africa. ARC-PPR researcher, Lorraine Strathie,
reviewed progress on parthenium biocontrol in South Africa and elsewhere, provided technical advice on various research and implementation aspects, and supplied a supplementary culture of the stem-boring
weevil Listronotus setosipennis for mass-rearing in Ethiopia. Massrearing and more widespread releases are underway in Ethiopia. Parthenium biocontrol mass-rearing facilities at Ambo University and the
pilot facility at Wollenchiti, and field sites at which the leaf-feeding beetle
Zygogramma bicolorata and the stem-boring weevil L. setosipennis had
been released, were visited.
Biological weed control expertise in East Africa has been developed
through this international collaborative project. Considerable progress
has been made in Ethiopia and efforts initiated in other partner countries. Ethiopian researchers that received training from the ARC-PPR
have in turn trained other research staff, students, and farmers in Ethiopia, thereby expanding knowledge, developing expertise, and improving
the appreciation of the benefits of biological control. The ARC-PPR has
formed relationships with institutions in the USA, Ethiopia, Kenya, Tanzania, Uganda and Israel, facilitating future collaboration on the management of parthenium and other invasive alien plants, as well as for
other integrated pest management projects. Through international collaboration and technology transfer, the successful management of parthenium in South Africa and on the African continent is more likely to be
realised, ultimately benefitting the environment, agricultural production,
and the livelihoods of millions of people affected by this invasive plant.

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

Representatives from Virginia Tech (IPM Innovation Lab
management), Virginia State University (leader of the
parthenium project of the IPM Innovation Lab), partners from
Ethiopia, Uganda, South Africa and Israel, visiting the
parthenium biocontrol mass-rearing facility of the IPM
Innovation Lab at Wollenchiti, Ethiopia, in July 2017.

Mass-rearing of the leaf-feeding beetle Zygogramma
bicolorata on Parthenium hysterophorus at the parthenium
biocontrol mass-rearing facility of the IPM Innovation Lab at
Wollenchiti (left) and Ambo University, Guder Campus
(right), Ethiopia.

Mass-reared adults
of the leaf-feeding
beetle Zygogramma
bicolorata on
Parthenium
hysterophorus

Ethiopian and Ugandan partners of the IPM Innovation Lab
parthenium project at a biocontrol release site for
Parthenium hysterophorus at Ambo, Ethiopia.
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Oyster mushroom farming in the news
Dr Susan Koch recently participated in the Grootplaas
Radio programme to discuss oyster mushroom farming.
The farming of oyster mushrooms is still a relatively new enterprise
in South Africa and has been extensively promoted in rural and peri
-urban areas since the early 2000’s.

What is an oyster mushroom and how does an oyster
mushroom differ from regular ones that are seen in shops?
Mushrooms belong to a separate Kingdom, namely the Kingdom of
Fungi, which makes them very different from plants and animals.
Oyster mushrooms fall within the genus Pleurotus. There are many
species within the genus, but the oyster mushroom is the one that is
mostly grown worldwide. It varies in colour from cream coloured to
grey-brown. The king oyster mushroom also gelongs to this genus.
There are also species that produce yellow and pink fruiting bodies.
Unfortunately the colour is lost during the cooking process.
The main difference between button mushrooms and oyster mushrooms is that button mushrooms and their varieties are secondary
composters, whereas the oyster mushroom is a primary composter.
The growing conditions also differ, e.g. the oyster mushroom needs
much more light. Oyster mushrooms have the ability to utilize a
greater variety of substrates.

Benefits of the oyster mushroom

After approximately three weeks the bags are fully colonised by the fungus, and holes are then made in the bags
from which the mushrooms (fruiting bodies) can develop.
It may take another week until harvest. Mushrooms must
be handled very carefully during harvesting and cooled
immediately, to stop the growth process.

Susceptibility to pests and diseases
In mushroom production, prevention is the watch-word
against pests and diseases. If the substrate has not been
pasteurised well, other saprophytic or parasitic fungi could
take over the inoculated substrate, and the bags will have
to be removed immediately to prevent further contamination.

Oyster mushrooms have a high protein content per dry weight,
which can vary between 10 and 30%. This mushroom is also rich in
other nutrients, for example vitamins D and C, niacin, folic acid as
well as potassium. The active ingredient Lovastatin, which lowers
cholesterol, was originally extracted from oyster mushrooms.

A serious problem in the incubation room is infestation by
small fungus-eating flies. Therefore preventative
measures must be put in place and constantly monitored.

One disadvantage is that, during production, workers are exposed
to a high spore load. This can lead to respiratory problems. Luckily
today there are strains that release far fewer or no spores. If the
mushrooms are picked at the right time and the proper face masks
and protective clothing are worn, then this does not constitute a
problem anymore.

Because of the limited number of producers, the supply to
the market is very low and eratic. However, it is expanding and there is still a great potential for expansion. Unfortunately, South African consumers are not well informed
about oyster mushrooms, their uses or their advantages.
Wherever we introduced the fresh product to the market,
everyone was very enthusiastic. The dried product and its
uses are not at all well-known.

The production procedure of oyster mushrooms
Three main ingredients are needed: suitable substrate, inoculate
(spawn) and water. The substrate that is mostly used in South Africa is wheat-straw, but there is a long list of other substrates that
can be used for the culture of oyster mushrooms. At the Roodeplaat
campus we currently use Napier grass. Substrate must be of a
good quality and should not contain any mould.
The spawn (inoculum) must be of a good quality and needs to be
kept cold at all times until use. The strain that is mostly used is
HK35.

The market for oyster mushrooms

Business opportunities
At this stage the market is very small because there are
so few producers and most of them are small producers.
Before starting, much research needs be done. The
whole production process must be well understood because there are several pitfalls. Although the production
process sounds simple, there are several aspects that
need to be taken into consideration.

First, the substrate is mixed well, and if admixtures are added it
must be according to the previously determined nutritional value.
The substrate is then pasteurised. Different pasteurization methods
can be used, such as immersion under water, steaming or autoclaving.
When the substrate has cooled sufficiently, the spawn is added.
Plastic bags are mostly used to package the inoculate substrate.
These bags can vary in size, depending on whether they are placed
on shelves or stacked to form walls.
The bags are then taken to incubation rooms for the incubation of
the spores. Incubation rooms have to adhere to the correct climatic
requirements.
Plastic bags with spawn in the incubation room
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The qualities of an ideal mushroom grower
The first consideration is high quality substrate, which is
only available once a year, and must be stored under the
right conditions.
The distance from producers of inoculate might be a
limiting factor, as the largest producer is in Pretoria.
The correct controlled environment rooms must be available, and there must also be a sufficient number of them
to satisfy the market. Even though the oyster mushroom
is hardy, the climatic conditions regarding temperature
and moisture need to be regulated carefully.
Producers need to remain in production constantly to
satisfy the market.
Pest and disease problems must also be controlled.
Depending on the market and scale of production, the
infra-structure may be very expensive. Many of the requirements are not locally available.

The mushroom grower must, of course, have production
skills. They have to be dedicated, because it requires farm
labour 24 hours a day, seven days of the week. Furthermore
growers need a spirit of enterprise and perseverance, they
have to be able to see opportunities, have business acumen
and the ability to organise. They must be able to find their
own solutions and to sort out problems easily.

Availability of courses
ARC-PPR offers courses on demand at the Roodeplaat campus. Approximately 15 attendees are needed before a course
can be offered, because several authorities on the subject are
involved. The course is comprehensive and includes both
theory and practicals. Business aspects are also addressed,
which help with the development of business plans. The
course is very inter-active and course attendees enjoy it a lot.

For information regarding the courses, dates and prices, please contact: Dr Susan Koch at
kochs@arc.agric.za.

TWENTY-SEVENTH ANNUAL SYMPOSIUM OF THE SOILBORNE
PLANT DISEASES INTEREST GROUP OF SOUTH AFRICA
CLIMATE AND SOILBORNE PLANT DISEASES
The Soilborne Plant Diseases Interest Group of South Africa hosted the 27th Interdisciplinary Symposium on Soilborne Plant
Diseases on 20 and 21 September 2017 at the Vredenburg Research Centre of the ARC-PPR in Stellenbosch. The topic for this
year’s symposium was Climate and Soilborne Plant Diseases. The event was attended by 60 representatives of Research
Councils, National and Provincial Departments of Agriculture, private companies, universities and farmers. Participants
represented a wide range of disciplines including agronomy, botany, economy, entomology, genetics, horticulture, meteorology,
microbiology, soil microbiology, nematology, plant pathology, plant physiology, soil science and zoology.

The following aspects were introduced and discussed in
depth:

 Climate and soilborne plant diseases: Its not on top – its
inside

 Climate change projections and seasonal forecasting for the













South African agricultural sector and implications for shortand long-term planning.
Crop modelling and spatial tools in agricultural research – an
overview.
Epidemiology and forecast system of tomato leaf diseases in
Santa Catarina State, Brazil.
Monsanto accelerates commercial breeding for drought tolerance in maize.
Abiotic stress: Development of water stress tolerance in
wheat (Triticum aestivum L.) using induced mutagenesis.
Conservation agriculture adoption – A Western Cape history.
The influence of soil cover and residue management on water use efficiency in Conservation Agricultural systems.
Mechanisms and responses of insects to climate variability.
Shade net, the answer to global warming for the apple industry?
Current multidisciplinary research and progress on reducing
crop losses to Sclerotinia diseases.
Sclerotinia sclerotiorum disease epidemiology: A South African approach.
Climate change: Implications for potato pests and pathogens
in South Africa.
The role of climate change on nematode-pest assemblages:
A scenario not to be ignored.

 Rhizobacteria-induced priming against biotic and abiotic
stress in the cereal-crown rot pathosystem.

The opening address was delivered by Dr Ilse Trautmann
(Chief Director: Research and Technology Development Services, Dept. of Agriculture, Western Cape Government, Elsenburg). Dr William Underwood (ARS-USDA, Northern Crop
Science Laboratory, USA) and Dr Leandro Marcuzzo (Instituto
Federal Catarinense – IFC / Camous Rio do Sul, Brazil) delivered keynote addresses.
Conclusions reached by the delegates to this symposium
can be summarized as follows:

 Climate change poses a considerable threat to agriculture

in South Africa. The SmartAgri plan, which is the first provincial climate change strategy for agriculture in South
Africa, was therefore developed to make the Western Cape
more climate change resilient. However, major concerns
currently are the limited focus on soil reform, the limited
understanding of the impact of soilborne diseases on agricultural production, the re-active as opposed to pro-active
approach, and researchers not expressing their research
impact in economic terms. It is essential to keep agricultural research on the top ten list of “we cannot do without” in
the agricultural sector and to plan for 10 – 20 years ahead
with a tailor-made agenda for climate smart agricultural
research.
 Both government and the private sector need to bring climate change into all spheres of planning, especially longer
term investments. Substantially more investment is needed in strategic and innovative research and adaptive technologies on water management and soil conservation
(climate-smart agriculture). There is an urgent need for
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knowledge management and better knowledge dissemination, and a greater adoption rate by farmers and agribusiness.
There is scope to develop focused Web tools to support decision-making in many areas of agriculture and most certainly,
in the area of plant disease monitoring and modelling. Furthermore - the research community should help to ensure
that young scientists are exposed to, and attracted to, these
exciting developments in spatial data, tools and crop modelling, for the benefit and sustainability of agriculture in the long
term.
The use of forecast systems for bacterial tomato spot, Alternaria leaf spot and Septoria leaf spot allowed for the reduction of more than 50% of sprays to control diseases without
changing productivity in Brazil. The forecasting system is part
of the technological package within this production system,
aimed at obtaining a quality seal on tomato supplied by the
Ministry of Agriculture and certified by the National Institute
of Metrology in Santa Catarina.
Monsanto R&D is delivering sustainable integrated solutions
for their customers. The Africa Breeding organization is leveraging global technology solutions to develop new products
that perform specifically under the environmental conditions
of local farms.
Wheat is an important cereal crop worldwide, but production
and yield is limited by various stress factors, one such stressor is drought. As drought is known to be a polygenic trait, it is
difficult to breed for using classic breeding. SUMOylation is a
highly conserved mechanism across all biological organisms
which ultimately assure the plasticity of protein interaction
network. Proteins with SUMO-tags act as recognition factors
that allows for their selective degradation, exportation or turnover. This allows a plant cell to rapidly respond to changing
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environments by regulating key proteins. SUMOproteases have been implicated as means to enhance
tolerance to many stressors such as salt, heat and
drought in model plants. Findings in mutagenic and transgenic wheat lines confirmed the involvement of SUMO
proteases in drought tolerance.
Common Conservation Agriculture adoption in the Western Cape has come a long way in the last 34 years. Adoption rate is high but still not high or comprehensive enough
and research opportunities, to further improve the system,
are boundless.
To improve production, especially in water-limited environments, it is crucial to increase the total amount of water
use by transpiration which will require higher infiltration
rates as well as increasing the plant available water in the
soil profile.
We now have conclusive evidence that terrestrial insects
(in general) are responding to on-going climate change
through a number of different ways including; shifts in
distributions, shifts in phenologies and changes in a number of physiological traits. For agricultural insects in particular, these responses can lead to changes in how they
interact with their host plant. As such, a mechanistic understanding of how pests are responding to environmental
change needs to be accounted for, to ensure the ongoing
success of pest management programmes.
Covering apple orchards with shade net influences the
micro-climate. Despite many local as well as international
studies, there is still limited information on the impact of
this practice on apple trees. Currently, it is important to
change the micro-climate of the orchard, otherwise climate change is going to make apple farming a lot more
challenging than it used to be.

FRONT ROW (from left): H. Fourie, G.J. Makatini, T.S. Nembudane, L.L. Mathulwe, G. Trytsman, I.A. Trautmann, S.C. Lamprecht,
M.C. Bester, M.S. Daneel, N.W. Mc Laren, W.J. Swart, J.G.N. Niederwieser, S.G. Storey;
SECOND ROW: A. Swanepoel, A.P. Malan, N.F. Stokwe, C. Pretorius, S.J.E. Midgley, M. Barton, R. Carlson, A.M. BothaOberholster, E. Retief, M.H. Schoeman, I.R. Leygonie, E. Wessels, J.E. Van Der Waals, S. Steenkamp, J. Dreyer, G.A. Agenbag, J.C.
Janse Van Rensburg;
THIRD ROW: C.F.J. Spies, L.L. Marcuzzo, J.S. Verreynne, J.A. Strauss, K. Mushonga, J.G. Hern, R.J.G. Pierron, M.C. Pretorius,
L.A. Rothmann, L. Van der Hoven, C. Slabbert, P. Cadet, N. Labuschagne, W.A. Haddad
FOURTH ROW: M.G. Wallace, W.R.U. Underwood, J. Groenewald, M. Nyoni, L.A. Trimble, J.A. Brand, R. Knoetze, F. Halleen, G.J.
Van Coller, D. Brink, J. Van Zyl
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 Improvement of genetic resistance in crop plants affected by

Sclerotinia diseases is feasible, but challenging due to the
quantitative, polygenic nature of resistance. Progress has
been made toward identifying useful sources of resistance,
and expanded genomic resources are benefitting genetic
mapping efforts. Future research efforts need to focus on
strategies to efficiently stack quantitative trait loci (QTLs)
from numerous germplasm resources while maintaining agronomic quality and additional attention should be given to
Sclerotinia genetic and pathogenic variability.
 Statistical tools to create mathematical forecasting models to
predict Sclerotinia head and stem rot of sunflower and soybean risk are important. Ultimately, these will contribute towards estimating the probability of disease risk, the timing of
fungicide application and thus, reduce unnecessary sprays
and increase fungicide efficacy.
 The study on the effect of climate change on pests and pathogens affecting potatoes in South Africa is the first such
study carried out in the South African potato industry and
provides a valuable tool to assess and thus, address future
biotic risks to the crop. Climate change is likely to increase
pressure for most pathogens and pests on potatoes in South
Africa, particularly if planting times remain unchanged. The
changes in climate are however, gradual and growers thus

Etienne van der Walt represented the ARC-PPR at the
Limpopo Department of Agriculture and Rural Development (LDARD) Provincial Disaster Indaba held from
11th – 12th July 2017 at Polokwane.

The Indaba was divided into priority disaster groups
named Commissions. The ARC-PPR inputs were
made and discussions held under Commission no. 5.4
entitled “Migratory Pests”. During deliberations, participants in this Commission recommended that the
terms of reference be expanded to include invasive
and exotic pests and diseases.
The importance of integrated pest and disease management (IPM) as well as early and accurate identification of pests and diseases were emphasized, to
ensure early interventions, and thus the best possible
pest and disease management options.
Recent events displayed the expertise and capabilities
of the ARC-PPR in the field of early and correct identification of new invasive and exotic pests and diseases. It was suggested to include the contact details of
ARC-PPR’s advisory and diagnostic services in the
LDARD Disaster Management document and a letter
with the relevant contact details was sent to Ms Makopoi Nkopane (Director: Spatial Information Services,
LDARD) indicating the names of ARC-PPR staff members who could be contacted. In addition, a copy of the
ARC-PPR Diagnostic Services Booklet was also included.

Contact: Dr Isabel Rong (Pests & Disease identifications: rongi@arc.agric.za)
Dr Roger Price (IPM and Fall army worm advice:
pricer@arc.agric.za)
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have time to alter management practices and adapt to
changes in disease and pest pressure.
 Climate change already impacts and will continue to impact on the distribution, population densities and effect of
nematode pests on agri- and horticultural crops. Adoption
and development of alternative nematode management
strategies, but also stimulation of beneficial nematode
complexes should be investigated to mitigate the effects
of climate change on local agriculture.
 Plant growth promoting rhizobacteria (PGPR) prime
plants against biotic and abiotic stress and therefore have
the potential to mitigate the stress associated with climate
change and its incumbent increase in disease and pest
pressures.
 Researchers need to pro-actively address the many
knowledge gaps with regard to the effect of climate
change on crop production to ensure sustainable production of crops and food and feed safety and security. This
needs considerable investment from stakeholders.
Contact: Dr Sandra Lamprecht at

LamprechtS@arc.agric.za
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The faith of a bugweed seed
The not so humble bugweed (Solanum mauritianum of the potato family and close relative of the mighty tomato) is a small alien
tree that has found a niche in our timber plantations and natural
forests, where it has become a major weed. It starts its life as a
seed, borne in fleshy yellow berries about the size of a cherry
tomato, which birds and monkeys favour. Some say that the
food preferences of some forest animals have changed and that
they now feed almost exclusively on bugweed. This change in
feeding behaviour has reduced the seed dispersal of native
forest plants, which explains why bugweed is such a pest in
forests. This seems feasible: if offered a ripe, plump pseudotomato or the wrinkled fruit of the ‘perdepisboom’, the first
choice is fairly obvious.
In spite of its ugly reputation, only a very small proportion of the
seeds produced become seedlings, and even fewer seedlings
survive to become trees. Bugweed seeds do not live for very
long in the ground and they only germinate if conditions are
suitable for seedling development. If the right germination conditions do not materialise, the seed becomes dormant and in
this perilous state, 93 % of seeds die. Bugweed seeds on the
soil surface have a very small chance of survival as insects and
rodents eat them. The 7 % that survive, however, amounts to
about 3000 fertile seeds per square metre, in a soil layer from 1
to 10cm below the surface. About a third of these reside in the
upper 4 cm, and emerge as seedlings. The remaining 2000
seeds lie deeper than 4 cm, and their fate is uncertain. In the
forest, none of the observed seedlings grew from depths below
4 cm.

glasshouse experiment, seeds were
planted in pots at a range of depths,
the deepest being 8 cm (figure 1).
Seedlings emerged from all the
depths tested, and we predict the
maximum depth of emergence to be
14 cm, which is 70 times greater than
the size of the seed. Although seeds
deeper than 4 cm in the forest do not
emerge as seedlings, they augment
the bugweed seedbank nevertheless.
All it takes is a small amount of soil
disturbance, such as foraging bushpigs, to bring these seeds closer to
the surface and thus enable them to
germinate.

Contact: Dr Jeremy Goodall at
goodallj@arc.agric.za

Figure 1. A bugweed seedling that emerged from a depth of 8
cm during a glasshouse trial.

The density of bugweed trees in the forest understory is quite
important in determining how many seedlings survive beneath
them. Seedlings are an insurance to replace those trees that
are killed from weed control operations, for example. Competition for nutrients, water and light between different seedlings,
and between seedlings and mother plants, results in catastrophic mortality rates exceeding 99 %. Under a bugweed
canopy providing 100 % cover, the seedling capacity is 1 per
m2; 2 seedlings per m2 under 50 % cover, and 7 seedlings per
m2 under 25 % cover. Fruit drop plays a significant role in local
bugweed seedling abundance, meaning that this weed produces
more fruits than the animals that spread them can consume.
Just how tenacious is a bugweed seedling, one may ask. In a
Bugweed (photo by Dr Terry Olckers)

STOPRATS - Bringing rodent science to society
The project “Sustainable Technologies to Overcome Pest Rodents in Africa Through Science” (StopRats), funded by the
Europe Aid ACP Science and Technology Programme, came to
an end in December 2016. StopRats linked researchers across
Africa to strengthen science, technology and innovation on ecologically based rodent management, as a key enabler for poverty reduction and socio-economic development.
The project, managed by Natural Resources Institute, University
Greenwich in the UK, had seven project partners in six African
countries: ARC-PPRI and the University of Venda in South Africa, the University of Namibia, University of Swaziland, Sokoine
University of Agriculture in Tanzania, Association Vahatra in
Madagascar and Concern Worldwide in Sierra Leone. StopRats
followed on the multi-country EU-Africa collaboration projects
RatZooMan (2003-2006) and EcoRat (2007-2009) (see
PPNews no. 71, 2007 and PPNews no. 84, 2010) with a focus
on ecologically-based rodent management.
During its project term, Stoprats held stakeholder workshops
with communities and representatives from governments, industry and private institutions to develop networks in order to evaluate relevant policies on rodent management. It also arranged
group discussions among farmers to ensure representation and

StopRats partners and students at the final project meeting in
Arusha, Tanzania, December 2016.

awareness. ‘Knowledge, attitude and practice’ (KAP) surveys
were conducted to record local practice and problem recognition to assess the impact of rodents on small-scale agricul-
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ture. Results from these surveys indicated that rodent damage was both
eruptive and chronic. Farmers were often unable to quantify damage, with
losses ranging from zero to 100 %. It was found that farmers relied on poison and especially acute poisons to control rodents, but most often little was
done to control or limit damage, which led to defeatism and apathy. Although
rodents were not the most important agricultural pest, it was the pest that
farmers felt they had the least control over.
Stoprats arranged demonstration and training workshops with farmers, communities and agricultural extension services. The training was aimed at raising awareness among farming communities on the problems caused by
rodents, not only associated with crop losses, but also in public health, in
addition to potential rodent management strategies within the farming ecosystem. Community volunteers and agricultural advisors were trained in
rodent identification, rodent biology and ecology, and trapping procedures as
part of community-based rodent trapping programmes. Alternative rodent
management technology was demonstrated and farmers, through on-farm
trials, were introduced to trap-barrier systems, the use of snap traps in community-based intensive trapping, and hermetic storage bags (see PPNews
no. 107, 2016).

StopRats project meeting with members of the Stinkwater community in Gauteng

To understand the interactions between rodents and predators for pest management and conservation, StopRats studied the impact of wild and domestic predators on rodents. Farmers assisted in identifying meso-carnivores
that were recorded with camera traps in crop fields and grazing areas, and
assisted with the placing of tracking tiles and ‘Giving up densities’ (GUD)
patches to determine the effect cats and dogs have on rodent behaviour
around the homestead.
The impact of avian predation on rodent populations was monitored through
the observation of breeding pairs of barn owls in owl boxes and by analysing
their diet. In areas where community elders were very ambivalent about
owls, surveys were conducted among the new generation in schools on their
perception and attitude towards owls.
StopRats held scientific skill development workshops with over a hundred
post-graduate students and early career researchers. Topics such as developing hypotheses, writing grant proposals, scientific writing for peerreviewed journals, and presenting scientific talks, were presented and practiced. Field Schools, based on the Chicago Field Museum and the Association Vahatra field schools on biodiversity conservation, were held in the Réserve Spéciale d’Ambohitantely in Madagascar (2014), Lajuma Wilderness
Camp in the Soutpansberg (2015), Selous Game Reserve in Tanzania
(2015) and in the Kangari Hills Forest Reserve in Sierra Leone (2016). Over
80 students and young researchers from 12 countries gained hands-on experience in collecting, handling and identifying small mammals, studying
field ecology and biology, screening for diseases and in techniques relevant
to ecologically based rodent management.
The StopRats project supported 38 students, of which 20 were postgraduates, by involving them in fieldwork and working with farming communities on rodent issues. Through the sharing of data and samples, project
partners further strengthened their international networking with other associates ranging from the Institut Pasteur de Madagascar to the Universities of
Pretoria, Antwerp, Berlin and Florida.
StopRats presented 25 popular press outputs such as posters, signposts,
leaflets, articles in magazines and newsletters, and through radio and television. StopRats also created four policy discussion papers to cover some of
the major issues in controlling rodent pests. The project website
http://projects.nri.org/stoprats with regular updated information, received on
average 300 hits per month from over 50 countries. Videos on “How to control rodents”, in English, French and Kiswahili, were created as small video
file to be downloaded and saved on a smart phone, and also as a higher
resolution video on YouTube https://www.youtube.com/user/srbelmain
StopRats further supported the presentation of 18 papers and posters at
nine international conferences and symposia: from the 12th African Small
Mammal Symposium in Mantasoa, Madagascar (April 2015) to the 12th
International Mammalogical Congress in Perth, Australia in July 2017.
StopRats as topic for “conducting research and teaching that truly reaches
society” was presented by Emil von Maltitz as the keynote address to the
“Science for Society” symposium at the Combined Congress of the Entomological and Zoological Societies of Southern Africa, in Pretoria on July 4th,
2017. At a StopRats mini-symposium, which gave students the opportunity
to present in front of a live audience during the final project meeting in
Arusha, Tanzania, in December 2016, a further 16 papers were presented.
StopRats team members published 19 scientific communication papers with

StopRats signpost in Madagascar

StopRats field school in Kangari Hills Forest Reserve,
Sierra Leone

StopRats camera trap: Black-backed jackal as gerbil
predator in maize field.
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the support from the project. The publication: Swanepoel
et al. 2017. A systematic review of rodent pest research in
Afro-Malagasy smallholder farming systems: Are we asking the right questions? PLoS One 12, e0174554, has
attracted, according to ResearchGate (a social networking
site for scientists to share papers), over 240 reads since
its online publication on March 31st, 2017.
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More on StopRats at our website
http://projects.nri.org/stoprats/

Contact: Emil von Maltitz at
vmaltitze@arc.agric.za

StopRats has stopped; can mice come out and play?

First South African Research Roadmap established
The Basic Sciences and Infrastructure Directorate within the Department of Science and Technology (DST) facilitates the strategic implementation of research and innovation equipment and infrastructure, to promote knowledge production in areas of national priority.
To contribute to the strategic objectives of the directorate, the first
South African Research Infrastructure Roadmap was established,
and 17 national Research Infrastructures were approved for implementation by the Minister.
Research Infrastructure (RI) includes facilities, resources and services used by the scientific community across all disciplines for
conducting cutting edge research for the generation, exchange and
preservation of knowledge. It includes major facilities, equipment or
sets of instruments, collaborative networks and knowledgecontaining resources such as collections, archives and data and
biobanks.
Within the domain group of Health, Biological and Food Security,
three main areas related to living beings: health, biology and food
security, were identified, with five sub-domains namely: Agro-food,
Identification and Processing of living beings, Health systems, Biodiversity and Structural biology.
The ARC-PPR’s involvement should be seen in context to the five
clusters within the National Scientific Research Collection Platform.
The ARC-PPR is actively involved in three of these clusters including the Research Infrastructure Roadmap (SARIR): Natural Research Collection Facility, Biobanks, and Microbial Culture Collections. Our involvement will ensure that our national and international
relevance is maintained and expanded, as well as ensuring access
to CAPEX items needed for the expansion of the collections, enabling the training of additional human resources, and providing better services to the scientific community and other stakeholders.
Three delegates from ARC-PPR attended the National Scientific
Research Collection Platform workshop hosted by DST on 31 August 2017.

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

Is Roodeplaat ideally suited to keep bees?
“Not a single bee has ever sent you an invoice. And that is part of the problem—
because most of what comes to us from nature is free, because it is not invoiced,
because it is not priced, because it is not traded in markets, we tend to ignore it.”
– Pavan Sukhdev
The Pretoria beekeeping apiary site of ARC-PPR has always previously been
located within the city limits (either at the University experimental farm or Rietondale
Research farm) since the early 1950’s. However, when the Rietondale campus was
relocated to Roodeplaat, the beehives were also relocated to a historic apiary site at
ARC Roodeplaat earlier this year. In the past this apiary site was only used in winter
to utilise the well-known aloe flow.
This year we had a spectacular display of Aloe greatheadii var davyana at ARCRoodeplaat. The area close to the PPR Roodeplaat campus had a colourful display
of orange aloes which were easily visible due to the short grass after a veld fire.

A bee photographed by Margaret Kieser at
Rietondale
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Aloes in the field

Aloe flowers

This aloe is a well-known source of pollen and nectar. The
bright reddish-orange pollen is high in protein (33,8%). The nectar is straw coloured, it granulates fast and is used by beekeepers for creamed honey (honey is stirred until the crystals break
down and form a creamy texture).
Beekeepers have been utilising this aloe for the past 60 years.
The first person to place his hives on aloes around Pienaarsrivier was Mr AE Schnetler (a visiting apiculturalist from Zimbabwe
encouraged him to do so). Since then, beekeepers have looked
forward to the aloe flow every year.
Beekeepers who have been placing their beehives in fields that
are full of this small aloe used to comment that the bees get
very aggressive when they work on the aloes. This year we also
experienced this phenomenon with our bees. The colonies built
up rapidly and the bees collected pollen and nectar from first
light until dark in the evening.
The vegetation type around the Roodeplaat apiary site is Marikana Thornveld. This veld type is characterized by open Acacia
karroo woodland with dense shrub areas. The dominant tree
species are Acacia caffra, Acacia gerrardii, Acacia karroo, Rhus
lancea and Ziziphus mucronata. The shrubs Euclea crispa, Olea
europaea, subspecies africana, Rhus pyroides and Diospyros
lycioides are also present.

Sam Mathibe inspecting a beehive. Note the number of very fast
flying aggressive bees around his head.

Using the ‘Beekeeping in South Africa’ book as reference, we
can conclude that ARC Roodeplaat may be an ideal place to
keep bees. The following table shows just how important these
plant species are for beekeeping.

Plant

Nectar and Pollen

Acacia spp.
Thorn trees

Good nectar and pollen
source

Ziziphus mucronata
Buffalo Thorn

Very good nectar source
but a minor source of
pollen
Medium source of pollen
but a good source of
nectar
Very good pollen and
nectar source
Good nectar source and
a medium pollen source

Combretum spp
Bushwillows
Aloe greatheadii var. davyana
Davyana Aloe
Diospyros spp Blue Bush
Star Apple

With pollen and nectar sources like the above,
theoretically the bees at Roodeplaat should be
able to survive the entire year. The table shows
that the flowering time of the major plants found
around the apiary site, should supply the bees
with enough food to survive and possibly provide
enough surplus for two harvests.
Flowering period

Main flow period

Contact: Elize Lundall-Magnuson at
Lundallme@arc.agric.za; tel: 082 379 1093 or
012 8088170 and
Sam Mathibe; tel: 073 194 0466 or 012 8088172

Flowering time and main flow
period

Description of honey
and pollen

Acacias flower from July to March but
the main flowering time is between
August and October
Flowering time is from October to April
but the main flowering is from November
to February
Flowering time is August to February but
September and October is the main
flowering time
Flowering time from June to September
but main flowering is July to August
Flowering time is from September to
December

Name of plant species
Acacia spp
Rhus lancea
Ziziphus mucronata
Combretum spp
Aloe greatheadii
Diospyros spp

var. davyana

J

F

Honey of A karroo is dark
reddish brown with a sweet
salty taste
A dark reddish-brown honey
that granulates slowly
Pollen stimulates brood
rearing; the honey is straw
coloured
Straw coloured honey that
granulates easy
Honey: light, good quality,
slow granulating

M A

M J

J

A S O N D
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Showcasing Weeds Research
Between the 13th and 16th of September 2017, Drs Candice
Lyons, Alana Den Breeyen and Ms Gwen Samuels from the
Weeds Research units (Insects and Pathogens) exhibited their
work and that of their colleagues, at the annual Cape Floral
Kingdom Expo, which this year, was combined into an event of
enormous proportions, with the AgriMega Week in Bredasdorp.
Over 30 000 people were estimated to attend the event over the
busy four day period.
Our stand included information on aspects of the research we
conduct at PPR, specifically focusing on the biological control of
Western Cape weed species, using both pathogens and insects.
Over the four days, we were visited by hundreds of interested
persons, with queries as diverse as how to manage their invasive weed problem; what biological control agents are available
for use; and would it be possible to present our work or to write
popular articles that could be disseminated to a wider audience.
Our stall was also visited by the Senior Manager at ARC Infruitec–Nietvoorbij, Prof. Bongani Ndimba, and the Group Executive
for Agri-Economics and Capacity Development in ARC, Dr.
Litha Magingxa, who happened to be attending the same event.
Our stall attracted immense interest from all parties, including
our ARC colleagues from API (Irene) and Infruitec-Nietvoorbij.
The opportunity to present our work in this forum is always valuable for furthering the ARC’s image, and to showcase the excellent research being conducted within the PPR. Many people are
still unfamiliar with the alien weed management options available to them, especially when it comes to biological control, and
this, despite the years of research that have been conducted in
this field at the ARC. Having researchers and technicians with
on-the-ground knowledge of what research is being conducted
at PPR, and with an abundance of information under their belts,
is crucial for furthering our reputation as a competitive research
corporation. It is our hope that, in attending events such as
these, we are able to better disseminate this important
knowledge, and continue to make valuable connections.

Contact: Dr. Candice Lyons at LyonsC@arc.agric.za,
Dr. Alana Den Breeyen at DenBreeyenA@arc.agric.za
and Ms. Gwendolene Samuels at
SamuelsG@arc.agric.za

Management strategies for Tomato leaf miner (Tuta absoluta)
The tomato leaf miner, Tuta absoluta (Meyrick 1917) (Lepidoptera:
Gelechiidae), a native of South America, is now established in all
nine provinces of South Africa, following its first detection from
synthetic sex pheromone traps in the Kruger National Park
(Mpumalanga Province) in August 2016.
A workshop on the tomato leaf miner was held in Pretoria from 2930 August 2017. Its purpose was to 1) get feedback from provinces,
commercial growers, research organisations, and universities on
the economic status of T. absoluta, 2) develop a management
strategy, and 3) familiarize everyone about insecticide products
registered for the control of T. absoluta, and their rotation.
Reports painted a bleak picture for tomato production in South
Africa, which will be much lower in subsequent years compared to
the current 530 000 tons produced annually. The tomato yield
losses due to T. absoluta already range between 50-100% in both
open field and tunnels.
The high cost of chemicals with newer chemistries such as
Indoxacarb, Spinosad, Flubendiamade and Chlorantraniliprole
places them out of financial reach for smallholder farmers. As
growers currently spray chemicals on rotation for the entire growing
season, production costs are skyrocketing, which will increase the
retail sale price of tomato to the public.
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There is therefore a great need to look at alternative management strategies such as
biological control, mass trapping of male moths, breeding for host plant resistance,
and use of selective insecticides. This research has to culminate in an integrated
management strategy for T. absoluta.
However, success will ultimately depend on collaborations between ARC, universities,
growers and other stakeholders, as well as funding from the Department of
Agriculture, Forestry and Fisheries, Provincial Departments of Agriculture, and the
industry.

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

Congratulations

Congratulations

Ms Sanger Khambani. 2017. Beneficial traits of
maize (Zea mays L.) growth promoting and disease
control rhizobacteria isolated from Limpopo Province.

Ms Zama Mbele. 2017. Phenotypic and genotypic characterization of Paenibacillus larvae isolates
from South Africa.

Magister Technologiae: Biotechnology, cum laude,
Tshwane University of Technology, Pretoria.

MSc Degree awarded cum laude (Molecular and
Cell Biology), University of Witwatersrand,
Johannesburg.
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Technology Transfer
Scientific publications
Allsopp, M.H. 2017. Flow hives and Cape honey bees. South
African Bee Journal, 89(2): 15-21.
Chapman, N.C., Bourgeois, A.L., Beaman, G.D., Lim, J., Harpur,
B.A., Zayed, A., Allsopp, M.H., Rinderer, T.E. & Oldroyd, B.P. 2017.
An abbreviated SNP panel for ancestry assignment of honeybees
(Apis mellifera). Apidologie DOI: 10.1007/s13592-017-0522-6.
Chetverikov, E.P., Craemer, C., Neser, S., Peralta, L. & Amrine,
J.W.Jr. 2017. Transcontinental dispersal, common ancestry or
convergent evolution? New phyllocoptines (Eriophyidae) from
American and South African relict conifers. Systematic & Applied
Acarology 22(5): 724-748.
Cole-Clark, M.P., Barton, D.A., Allsopp, M.H., Beekman, M., Gloag,
R.S., Wossler, T.C., Ronai, I., Smith, N., Reid, R. & Oldroyd, B.P.
2017. Cytogenetic basis of thelytoky in Apis mellifera capensis.
Apidologie DOI: 10.1007/s13592-017-0505-7.
Du Preez, G., Majdi, N., Swart, A., Traunspurger, W. & Fourie, H.
2017. Nematodes in caves: a review of their occurrence, distribution
and ecological relevance. Nematology. DOI 10.1163/1568541100003068. Pp 18. FORUM ARTICLE.
Goodall, J.M., Denny, R.P. & Campbell, P.L. 2017. Observations
from seedbank studies on Solanum mauritianum Scop. (bugweed) in
a pine plantation, South Africa. South African Journal of Botany, 112:
11-14.
Gous, A., Willows-Munro, S., Eardley, C. & Swanevelder, Z.H. 2017.
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