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DNA fingerprinting using SNP markers on
potato cultivars

Compiled by Pinkie Mojapelo and Dr Inge Gazendam

Potato is one of the major staple foods that
most South Africans depend on daily as a
source of starch. It is one of the leading
vegetables being researched at the ARC-
VIMP, Roodeplaat. Potato DNA fingerprint-
ing is one of the significant services offered
at the ARC-VIMP, a technique that plays an
essential role in the potato industry. It helps
in identifying genetic differences between
cultivars or lines and is used for genetic
purity testing (trueness-to-type). This meth-
od can be used at the earliest developmen-
tal stages using in vitro leaf material or mini
tubers to prevent future costly errors such
as cultivar mix-ups.

The potato DNA fingerprinting service has
been a success since its migration from the
use of Polymerase Chain Reaction (PCR) of
Simple Sequence Repeat (SSR) markers on
PAGE gels to the modern Single Nucleotide
Polymorphisms (SNP) method. SNP mark-
ers offer greater accuracy, higher through-
put, and affordability compared to SSR
markers, making them a superior choice.
This technique was developed in 2020 us-
ing SeqSNP from LGC Genomics on 190
potato cultivars and was validated in 2021
using KASP (Kompetitive Allele Specific
PCR) assays in the laboratory. The lab has
since adopted the PACE (PCR Allelic Com-
petitive Extension) reagent, as it is more
cost effective, while delivering comparable
results to the KASP reagent.

The DNA fingerprinting service aims to
serve the potato industry by verifying if culti-
vars are true-to-type. The ARC-VIMP DNA
Fingerprinting team works with both internal
and external clients. Internal clients from the
ARC genebank and external clients need
the service for maintenance of their acces-
sions and variety identification. The intro-
duction of new certified potato cultivars from
clients provides an opportunity to expand
the existing SNP genotype database. Cur-
rently, the database consists of 329 unique

potato genotype profiles. A larger genotype
database allows for better differentiation of
potato cultivars. The importance of frequent-
ly sampling from the ARC in vitro genebank
and field is to further grow and continuously
verify the SNP genotype database. This
process adds value to the ARC genebank
activities by verifying that accessions stay
true-to-type during maintenance and multi-
plication. Additionally, genotyping acces-
sions also provide researchers with correct
information on parents for breeding and
serves the country’s producers when supply-
ing them with verified material.

Expanding the potato genetic fingerprint
database

A total of 79 cultivars were analysed for ex-
ternal clients during the 2024/25 financial
year. Amongst these, five new genotype
profiles were identified that did not match
any existing cultivars in the ARC-VIMP SNP
genotype database. Additionally, 274 inter-
nal samples, originating from the ARC-VIMP
genebank and field-planted accessions (Fig.
1), were genotyped to verify cultivars that
are already in the database. Analysis was
completed for 142 cultivars, and it was found
that 67 matched to their expected potato
cultivar controls, 19 matched to other culti-
vars and 56 have unique genotype profiles
not detected before in the ARC-VIMP SNP
genotype database. The analysis of the re-
maining 132 accessions is still on-going.

Figure 1. Sampling of in vitro accessions from the
genebank and leaf samples from the field.
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The ARC-VIMP SNP genotype database was increased with
61 profiles that were not genotyped previously (Table 1). In
vitro accessions from the genebank were also re-analysed for
verification against cultivars already included in the database
(Table 2).

Highlights

The ARC-VIMP SNP genotype database is only as good as
the material used to generate the SNP genotypes. It is essen-
tial for the material to be verified and certified for valid results.
A recent incident occurred where a client submitted tubers in
one bag thought to be one cultivar, only for two cultivars to be
detected through DNA fingerprinting. The results revealed the
importance of analysing multiple individual tubers to avoid
incorrect identification, which is one of the main advantages
of using SNP markers. Unfortunately, due to the principles of
genotyping, it is impossible to pool samples together to save
time or costs.

Conclusion

The SNP panel that is used for fingerprinting potato cultivars
is able to facilitate their identification. The ARC-VIMP SNP
genotype database has grown by a total of 61 unique geno-
type profiles in the 2024/25 financial year. This increases its
usefulness to detect unknown potato cultivars.

Contact: Ms Pinkie Mojapelo at

Table 1. SNP DNA fingerprinting results of potato cultivars that have
unique genotype profiles not detected before in the ARC SNP geno-
type database
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Table 2. SNP DNA fingerprinting results of potato cultivars that were
verified from re-sampling in vitro accessions
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Stakeholder’s engagements in the promotion and varietal selection
of coloured tomato

Compiled by Milcah Matjeke, Tsietso Khajoane, Tsumbedzo Nemandalali, Julia Mulabisana and Mariette

Truter

Throughout history, farmers have consistently worked to im-
prove their crops by deliberately creating and managing con-
trolled genetic diversity within their crop populations. Crop
genetic diversity has been created by nature, and has been
utilized, managed, and maintained by farmers worldwide.
This vital practice has evolved significantly over time. Today,
within collaborative plant breeding programs, a crucial link is
forged between the diverse targets of farmers and the inte-
gration of desired traits found within various germplasm
sources. Efforts to develop superior-coloured tomato varieties
specifically adapted to meet the needs of smallholder farmers
were sought in the breeding program of the Agricultural Re-
search Council-Vegetable, Industrial, and Medicinal Plants
(ARC-VIMP) campus. As part of varietal selection, infor-
mation was disseminated at two coloured tomato trial sites,
namely, ARC-VIMP, Rooodeplaat on 16 January 2025 and
the ARC Loskop Experimental Farm on 28 January 2025,
where the ARC-VIMP, the DoA (Department of Agriculture),
the GDARD (Gauteng Department of Agriculture and Rural
Development), and the LRALD (Limpopo Department of Agri-
culture and Rural Development) officials and smallholder
farmers gathered for a coloured tomato cultivar evaluation
farmers day (Figs 1 to 3).

Farmers from various regions of the Gauteng and Limpopo
Provinces attended the events, which provided a robust plat-
form for learning and networking. These sessions featured
expert presentations and exposure to tomato cultivation un-

der various conditions. The presentations focused on a
range of key aspects of coloured tomato breeding, highlight-
ing the introduction and development of new tomato varie-
ties of unique colours, such as purple, yellow, orange, and
striped. Ongoing experimental trials and new findings were
also discussed. Throughout these engagements, farmers
had an opportunity to ask questions where they needed clar-
ifications, shared their farming experiences and challenges,
and then all stakeholders consolidated the questions and
comments and provided expert advice where necessary.

The aspect of processing-coloured tomatoes was also cov-
ered, introducing farmers to newer avenues of value-adding
to the crop. The other talks addressed pests and diseases
affecting tomato production and integrated pest and disease
management to combat such challenges. Collectively, this
leads to the enhancement and growing of the tomato indus-
try, while empowering farmers with the necessary
knowledge and skills.

The final segment of the event provided farmers with an
opportunity to taste different coloured tomato varieties. The
purpose of the session was to involve farmers in sensory
evaluation (Fig. 4), enabling them to evaluate each variety's
flavour, texture, and scent, while discussing unique qualities
including sweetness, acidity, and juiciness. Farmers were
also able to compare the market appeal of the various col-
oured tomatoes, which gave them important information
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about customer preferences to help inform future breeding
and production choices. Participants were also invited to
provide inputs on the types that they preferred.

Contact: Milcah Masemola at masemolab@arc.agric.za

Figure 3. Group photo of the attendees at the ARC-VIMP,
Roodeplaat.

Figure 4. Sensory evaluation session at Roodeplaat.

Proteomics: The game-changer in modern crop breeding

Compiled by Mammoloro Malefo, ltumeleng Kgang and Inge Gazendam

As the global population continues to grow, there is a need
for crops that are both resilient to biotic and abiotic stresses
and that are high yielding. Proteomics is becoming a valua-
ble tool in plant breeding, offering insights into plant traits at
the protein level, thus holding great promise towards crop
improvement for sustainable agriculture. Proteomics is de-
fined as the comprehensive identification and quantitative
analysis of protein expression in an organism, cell, tissue, or
organelle at a specific time under certain conditions. It can
be used in plant research to analyze various aspects of plant
biology such as crop quality, growth responses and the ef-
fects of abiotic and biotic stresses. This technology can offer
plant breeders an insight into how plants grow, adapt, and
thrive in various environmental conditions. By understanding
which proteins are linked to specific traits, scientists can se-
lect and bred plants with desired characteristics more pre-
cisely and efficiently. With rising food demand, crops that are
stress-resistant, nutrient rich, and high yielding has become
essential. Proteomics plays a critical role in identifying these
traits at a protein level by addressing challenges like climate
change, water and fertilizer limitation and pest resistance.
However, there is minimal knowledge available about the

proteomic characteristics of crops being bred at the ARC-
VIMP.

Some plants are able to recover from stress by employing
strategies that involve changes in protein abundance. These
are one of the types of changes that can be explored through
proteomics. For example, the potential of proteomics as a
biotechnology tool in crop improvement programs has been
explored in crops like maize, where the maize proteomes
were analyzed to identify the difference in protein abundance
between drought sensitive and drought tolerant varieties
(Schulze et al., 2022).

Plant breeders can use proteomics to identify biomarkers
that can be associated with the establishment of quantitative
traits (QTL's) to develop plant varieties with desirable traits.
In recent years, scientists have investigated integrating OM-
ICS technologies such as genomics, proteomics and metab-
olomics to accelerate the identification of complex gene loci
and candidate genes associated with key agronomic traits.
By integrating genomics, proteomics, and metabolomics,
researchers can speed up the identification of genes related
to key traits, especially stress tolerance.
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As the future of agriculture faces challenges, proteomics of-
fers a powerful tool for precision breeding, tailoring crops to
meet both global and environmental sustainability. A practice
of selectively breeding plants to produce desirable traits that
involves changing the DNA of plants precisely includes tech-
niques such as gene editing. The ARC-VIMP Plant Molecular
and Omics Group is set to introduce proteomics as a new
breeding technology for crop improvement. Employing tools
such as proteomics aims at reducing the reliance on labor-
intensive and time-consuming phenotyping methods used
during breeding.

Applications of proteomics in the ARC-VIMP’s breeding
programs

The goal of a proteomic study is to identify, characterize and
quantify proteins of interest using mass spectrometry (MS).
Two main techniques are used, namely, gel-based and gel
free analyses (Fig. 1). Gel based analysis, like one-
dimensional polyacrylamide gel electrophoresis and differen-
tial in-gel electrophoresis involves initial protein separation
through gel electrophoresis, followed by quantification, pro-
tein spot digestion and MS. Gel-free analysis typically uses
liquid chromatography. With this technology, proteins associ-
ated with specific traits can be identified and pinpointed as
biomarkers which can be used in marker-assisted selection
and ftrait prediction, as well as identifying potential high-
performing varieties before field trials. These biomarkers can
be used to develop crops that are better equipped to handle
extreme conditions.

Future of plant breeding with proteomics at the ARC-
VIMP

With ongoing advancements in technology, proteomics is
becoming an accessible and powerful tool for plant breeders.
This innovative technology empowers plant breeders to tack-
le key agricultural challenges, including the development of
climate-resilient crops and nutrient rich food. Beyond these
immediate benefits, proteomics can help develop crops tai-

lored to specific environments, reduce resource use, and
improve productivity. The use of proteomics with other OM-
ICS technologies is expected to unlock further opportunities
for precision breeding.

Reference

Schulze W. X, Altenbuchinger M., He M., Kranzlein, M. and
Z6rb C. 2021. Proteome profiling of repeated drought stress
reveals genotype-specific responses and memory effects in
maize. Plant physiology and Biochemistry 159:67-79.

Contact: Dr Molly Malefo at
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Figure 1. The experimental workflow for gel-based and gel-free pro-
teomics. Proteins are extracted and separated using 1 Dimensional
Gel Electrophoresis (1 DE) and Sodium Dodecyl Sulphate-
Polyacrylamide Gel Electrophoresis (SDS-PAGE) or Liquid chroma-
tography (LC) based approaches. Separated proteins are then di-
gested into peptides and analyzed by mass spectroscopy (MS). The
obtained protein list is then used for data analysis using bioinformat-
ics.

The antagonistic effect of plant growth promoting rhizobacteria
against soil-borne pathogens of potato

Compiled by Anza Muthabi, Lethabo Matlou and Rene Sutherland

Plant growth-promoting rhizobacteria (PGPR) are bacteria
that inhabit plant roots and the surrounding rhizosphere, con-
tributing to plant growth enhancement. They are essential for
promoting sustainable agriculture and maintaining plant
health. One of their significant contributions is their antagonis-
tic activity against plant pathogens, contributing to disease
suppression. This antagonism is a natural mechanism
through which PGPR suppress harmful microorganisms
(pathogens) and promoting plant growth (Beneduzi et al.,
2012). Pathogen suppression can occur either directly
through the production of bioactive metabolites or indirectly
by activating systemic resistance. Pseudomonas spp. and
Bacillus spp. are commonly used as PGPR due to their ability
to produce metabolites with different structures and their
broad-spectrum antifungal activity (Dimkic et al., 2022).

In the current study, dual culture assays were used to test the
antagonistic effects of 49 PGPR isolated from potato plants

against several soil-borne pathogens of potato, including
Fusarium oxysporum (causal agent of Fusarium wilt), Athelia
rolfsii (causal agent of stem rot or Southern blight), Verticilli-
um dabhliae (causal agent of Verticillium wilt), Rhizoctonia
solani (causal agent of stem canker and black scurf) and
Colletotrichum coccodes (causal agent of black dot). The
preliminary results show that out of the tested 49 PGPR iso-
lates, five isolates, namely, B148, B156, B169, B179, and
B207 demonstrated inhibition of the tested pathogens. These
results show the potential of these isolates to be developed
as biocontrol agents for managing fungal diseases in potato
crops. These isolates have a promising prospect in integrat-
ed disease management strategies. This research holds sig-
nificant potential for developing sustainable and eco-friendly
approaches to managing potato crop diseases, reducing
reliance on chemical pesticides, and improving overall crop
health and yield. Further studies to explore the application of
these isolates in vivo are still ongoing.
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References

Beneduzi A, Ambrosini A, Passaglia L.M. (2012). Plant
growth-promoting rhizobacteria (PGPR): their potential as
antagonists and biocontrol agents. Genetics and Molecu-
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Contact Dr René Sutherland at

A. Inhibition of Fusarium oxysporum by isolate B156. B. Inhibition of
Athelia rolfsii by isolate B148.

Table 1. Percentage inhibition of potato plant pathogens (Verticillium dahlia, Fusarium oxysporum, Athelia rolfsii, Colletotrichum

coccodes and Rhizoctonia solani) by various PGPR isolates
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The importance of knowing the genotypes of Phytophthora
infestans in your country

Compiled by Juanita Engelbrecht and Elsie Cruywagen

Phytophthora infestans, the infamous pathogen responsible
for potato blight, is a major threat to global food security. This
organism has devastated potato crops for centuries, most
notably during the Irish Famine. However, as climate change
and global trade continue to shape agricultural landscapes,
the strains of P. infestans that affects crops are evolving,
making it more important than ever to monitor the genotypes
present in each country.

Why genotypes matter

The term "genotype" refers to the genetic makeup of a partic-
ular organism. For P. infestans, understanding which geno-
types are present can have a direct impact on disease man-
agement. Different genotypes can exhibit varied resistance to
fungicides, differing virulence levels, and ability to infect spe-
cific potato varieties. If a country or region knows which gen-
otypes are prevalent, it can implement targeted strategies to
control the spread and reduce losses.

Early detection saves crops

By identifying the presence of specific genotypes early, agri-
cultural authorities can predict potential outbreaks, allowing
farmers to take proactive measures such as applying the
most effective fungicides or by making use of resistant potato
varieties.

Improving disease management and sustainability

In addition to helping with immediate disease management,
genotype surveillance contributes to long-term sustainability.
By understanding the genetic diversity of P. infestans, re-
searchers can breed new potato varieties that are resistant to
evolving strains, reducing the need for chemical intervention.

Figure1. Typical symptoms of late blight on potato plants. Early
signs include small, water-soaked lesions on leaves, which expand
rapidly into brown or greyish patches with dark, irregular edges,
surrounded by a light green halo.
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This leads to healthier ecosystems and more sustainable
farming practices.

Join our Late Blight survey effort

As part of an ongoing project to survey Phytophthora in-
festans on potatoes, we are actively monitoring late blight
outbreaks. If you observe symptoms of late blight in your po-
tato crops (Fig. 1), please contact us so we can arrange for

sample pickup or we can arrange for FTA cards to be couri-
ered to you. For more information, or if you need assistance,
please reach out to:

Dr Elsie Cruywagen at CruywagenEM@arc.agric.za / Dr
Juanita Engelbrecht at EngelbrechtJ@arc.agric.za.

Vegetable pests that prefer cool conditions

Compiled by Diedrich Visser, Nozibusiso Maphumulo, Londeka Mbatha

Pest populations usually increase dramatically during warm
and dry seasons. Drought conditions are sometimes followed
by severe pest outbreaks that may cause high yield losses,
even when control measures were put into place. The opti-
mum temperatures under which important vegetable pests
inflict the most damage usually range from 23 to 33°C. There
are, however, a few pests that are adapted to develop below
these temperatures, and which therefore prefer crops that are
planted during the cooler or winter months. These pests in-
crease their metabolism when the temperature decreases
and stop feeding under hot and dry conditions. The latter is
referred to as aestivation, also known as over-summering.
The term "over-wintering" is used for the opposite phenome-
non. Vegetable pests that are more active during the cooler
months include the bean seed maggot, sawflies and the veg-
etable weevil.

Bean seed maggot

Delia platura, commonly known as the bean seed maggot, is
the larva of a small fly, 5 mm in length (Fig. 1). It is a cosmo-
politan species also known as the seedcorn maggot in other
countries. Crops that are planted in freshly worked and well-
composted soils, are especially vulnerable. Bean seed mag-
gots usually only infest young seedlings and sprouting seed;
they do not attack plants past the seedling stage. When bean
seedlings are killed by the bean seed maggot, it is often mis-
taken for damping-off disease or other diseases that affect
seedlings. Crops that are grown in the cooler moths may ex-
perience attacks by the maggots. Crops that were reported to
show damage by the bean seed maggot include asparagus,
beans, brassicas, eggplant, leek, garlic, onion and sweet
corn.

Bean seed maggot adults (flies) lay eggs in groups of up to
10 near decaying or sprouting seeds. Poor quality seed and

Figure 1. The bean seed maggot adult is a small fly of only five milli-
metres in length.

seedbeds with rotting seed and rotting plant material attract
females to lay their eggs nearby. Larvae may burrow into the
soil down to eight centimeters. When seeds are in short sup-
ply, they may develop on other rotting material, including
compost. The flies and maggots prefer cool weather; the opti-
mal ambient temperatures for the growth of larvae are be-
tween 21 and 23°C. During warmer seasons the development
of the maggots slows down dramatically, and damage is re-
duced.

Only the maggots inflict damage to crops, the fly feeds on
liquids like nectar and honeydew. One of the challenges to
identify the bean seed maggot as the culprit of seedling loss
is because damage occurs under the soil, usually before the
seedlings emerge. Plant density may therefore be reduced,
and usually the quality of the seed is questioned. When
seeds are planted in freshly worked soils, or soils with fresh
compost, the bean seed maggot must always be considered
in pest control strategies. When planting under cool condi-
tions, the problem will be exaggerated.

Vegetable weevil

Listroderes costirostris, also known as the vegetable weevil
(Fig. 2), is an introduced pest from Brazil. The adult beetles
are 8-10 mm in length, greyish brown (mostly dull in colour)
with a pale, short “V” on the wings. The body may also be
covered with tan or grey scales and scattered hairs. Adults
may be gregarious at times, hiding or feeding in small groups.
They only feed at night and hide under debris or clods during
the day. They seldom fly, even if provoked, but rather feign
death or walk away to safety. The vegetable weevil is a cool-
weather pest, being active from late autumn until early sum-
mer. During the warm summer moths become dormant
(aestivation).

Female weevils lay eggs on plants or on the soil near plants.
The larvae are legless but manage to move up stems using
ventral and lateral ridges or protrusions on their body. Young
larvae are creamy-white, while older larvae may be yellowish
or green and may grow up to 14 mm in length. Mature larvae
pupate in the ground up to five centimetres below ground
level.

The vegetable weevil only has one generation per year. The
beetles are parthenogenetic; only females are known to oc-
cur, and mating is therefore not needed to reproduce. Adults
and larvae both feed on the foliage and on the roots of crops.
They may move down to the root zone in crops like carrots
and beets. Adults also feed on stem tissue, sometimes caus-
ing damage similar to that of cutworms. Many crops are suita-
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Figure 2. The vegetable weevil adult.

ble as hosts, but vegetables that are grown during the cooler
months are particularly vulnerable.

Sawflies

The name “sawfly” is derived from the saw-like ovipositor of
the female with which she lays her eggs inside plant material.
Sawflies are not flies, but stingless wasps. The best-known
local sawfly is the pear slug, attacking plum and pear trees.
However, Athalia marginipennis is also known to attack cab-
bage and turnips in South Africa.

All the adult sawflies in the Athalia genus are similar in col-
ouration — head and thorax blackish, abdomen yellow, and
legs yellow with black rings at each joint (Fig. 3). Larvae are
darkly coloured, but this may change to a paler colour in older
individuals (Fig. 4). Although sawfly larvae look like caterpil-
lars, they can be distinguished by the number of abdominal
legs; they have seven pairs, while caterpillars (moths and
butterflies) usually have a maximum of five.

Sawfly larvae develop through five or six instars and then
spin a silken cocoon in the soil underneath plants. Athalia
species are cold-adapted, requiring ambient temperatures of
between 10 and 25°C for optimal development. Development

time is also indirectly proportional to day length. In some spe-
cies a summer diapause may be induced when day lengths
increase. Sawfly larvae damage cabbage plants by consum-
ing leaf material from the margins — not holes like some cater-
pillars. However, they are usually not encountered in large
numbers and are not perceived as pests of crops in South
Africa.

Contact Diedrich Visser at VisserD@arc.agric.za

——

Figure 3. A typical Athalia sawfly with its distinctive black and orange
colouration.

Figure 4. A typical sawfly larva with seven pairs of prolegs
(caterpillars have a maximum of five pairs of prolegs).

Climate-smart agriculture adoption - making a difference for
Eastern Cape farmers

Compiled by Mirriam Islam, Simon Maleka, Tshumbedzo Nemandalali, Hintsa Araya, Mariette Truter

The ARC-VIMP Agronomy team is involved in supporting
farmers in the Eastern Cape to promote sustainable food
production and improve food security. The project is funded
by the DALRRD, whose mission and goals are to accelerate
sustainable resource utilization, catalyze rural development
and improve agricultural production to stimulate economic
development and food security. Farmers have been selected
at the Intsika Yethu, Chris Hani and Amathole Districts with
the assistance of the local extension officers.

The project team works hand in hand with the DALRRD offi-
cials to achieve the project milestones. On the 13" of Febru-
ary 2025, Mr Tshumbedzo Nemandalali from the national
Department of Agrculture (DoA) went to the Eastern Cape
Province to monitor the progress of the projects at the Intsika
Yethu, Chris Hani and Amathole Districts. During the visit, the
ARC-VIMP agronomy team (Mrs Mirriam Islam and Mr Simon
Maleka), with local Extension officers (Mr Goodman Nonam-

Members of the ARC-VIMP, Eastern Cape Extension officers and
participating famer during the introductory session.
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bane and Ms Khuthala Xulubana), worked together with the
farmers to ensure the success of the project.

The visit started at the Intsika Yethu District where the trial is
being conducted. Mrs Mirriam Islam started the visit with a
short presentation about the trial, emphasizing the im-
portance of dry beans, how farmers will benefit from the pro-
ject and plans going forward. Mr Maleka further emphasized
the impact that the ARC-VIMP team has made on the farm-
ers. A farmer (Ms Xashimba) highlighted some of the chal-
lenges faced on the farm and applauded the ARC team for
the positive impact they made on her farm. The extension
officers also interacted by asking questions and highlighted
the importance of working together with the ARC-VIMP team
to improve food security and livelihoods of farmers in the
area.

The trip was concluded with a visit to the farmer in the
Amathole District (Mrs Williams) who had been working to-
gether with the ARC-VIMP team. Several production inputs,
such as seedlings (Beetroot, Swiss chard, onions, and cab-
bage), as well as irrigation systems, fertilizers, mulching, and
seeds were provided by the ARC-VIMP to farmers in the
Eastern Cape District. Mrs Wiliams indicated to Mr
Tshumbedzo that when she did not have a market in which
to sell her produce, the ARC-VIMP team intervened and se-
cured markets for her at Pick ‘n Pay and Spar. According to
Mr Tshumbedza, the positive impact of the project on the
farmers was noticeable and he commended the team for the
work they did in the area. Advice was given to farmers based
on the various challenges that they faced on their farms. The
visit was concluded by the ARC-VIMP team, together with
the local extension officers, by inviting Mr Tshumbedzo to the
training of farmers, which was held 17-20 March 2025. Mrs

Mrs Islam presenting on dry beans of the farmer's participatory trial
and extension officers, the DoA representative and the farmer of the
trial.

One of the farmer field’s that the ARC-VIMP team supports.

Mirriam Islam further invited Mr Tshumedza, as one of the
DoA representatives, to visit Taung and Roodeplaat, where
the trials are also being conducted.

Contact: Mirriam Islam at

Spotlight on farmers in the Vhembe District and Polokwane: How
Climate-smart agriculture is making a difference

Compiled by N Mulaudzi, HA Chaba, A Nkuna, SK Molikoe, HT Araya and M Truter

Climate change has significantly influenced arid areas in
South Africa, including the Limpopo Province. Low and un-
predictable rainfall distribution, elevated atmospheric evapo-
rative demand, and low soil fertility frequently hinder socioec-
onomic growth in this area. As a result of changes in climate
patterns, the occurrence of new pests and diseases has in-
creased in most agricultural systems, necessitating the use
of crops adapted to these pests and diseases. Furthermore,
climate change forecasts predict a significant decrease in
rainfall in most parts of the world, particularly in dry and
semi-arid regions. In contrast, projected temperatures will
likely rise, meaning increased evaporation and drier condi-
tions. Rainfall is also forecast to be less frequent but more
intense in some places. As a result, frequent droughts,
floods, and storms are foreseen, necessitating effective crop
management strategies that maximize rainfall utilization and
soil water conservation. With less rainfall and greater atmos-
pheric evaporative demand, crop production for food security
becomes more reliant on irrigation, which requires energy to
implement. Most energy utilized in South Africa is derived
from non-renewable sources, and generating it causes signif-
icant environmental pollution due to increased greenhouse
gas emissions.

Furthermore, the high demand for input expenses such as
fertilizer, water use, pest, and disease management, and the
vulnerability to climate change such as drought and the cost
of energy, which is prohibitively expensive for most small-
holder farmers, is limiting vegetable production. This is where
adopting climate-smart technology comes in handy, such as
creating awareness among smallholder farmers about the
benefits of soil moisture-conserving strategies. This includes
the use of organic mulch that minimizes moisture loss from
the soil and reduces frequent pumping of water for irrigation,
as well as improves the soil's organic matter content when it
decomposes, reduces weed growth, and reduces the need
for the frequent pumping of irrigation water, encouraging or
training farmers to make compost instead of using commer-
cially available fertilizer, and encouraging them to use drip
irrigation systems instead of flood irrigation systems

The ARC encourages technology transfer to smallholder
farmers in different provinces of South Africa. This newsletter
shares the experiences of climate-smart agriculture (CSA)
adoption by smallholder farmers in the Limpopo Province,
Vhembe District. The team visited the Department of Agricul-
ture in Venda to seek permission from the project managers
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to identify farmers who produce indigenous and medicinal
plants (Fig. 1). The ARC-VIMP team, namely, Ndivhuwo Mu-
laudzi, Hunadi Chaba, Samuel Molikoe, and Abram Nkuna,
visited Polokwane and Venda. The visit aimed to engage
with farmers and get their feedback about the positive chang-
es brought about by the collaboration between the ARC and
its stakeholders in disseminating CSA technologies. The visit
was an eye-opening journey into the heart of South Africa's
vibrant farming community. During this visit in Venda, the
team interviewed dedicated farmers (Fig. 2), each with a
unique and inspiring tale to tell.

Key highlights from visiting farmers

All three farmers spoke enthusiastically about the assistance
they received from the ARC and the WRC in adopting im-
proved crop varieties better suited to the local climate. These
varieties have also increased yields (Fig. 3) and contributed
to food security in the region. Farmers shared how access to
better irrigation systems and water-saving techniques has
enhanced their ability to cope with water scarcity challenges,
ensuring consistent crop production. Farmers also thanked
the ARC and the WRC for providing them with drip irrigation
systems, seeds, fertilizers, water pumps, pesticides, fences,
and JoJo tanks. The two collaborating institutes have played
a pivotal role in providing training and sharing of knowledge
with the farmers. The knowledge and skills acquired through
each visit have empowered farmers to make informed deci-
sions and implement best practices.

The visit to Venda confirmed the ARC's and its stakeholders'
important role in supporting the farmers. According to the
team, they were inspired by the farmers’ commitment to-
wards the programme. They were determined to continue
working, supporting and uplifting the farmers in the Vhembe
and Capricorn Districts. In collaboration with the stakehold-
ers, the ARC will continue to expand and ensure that the
positive impact on the Vhembe and Capricorn Districts’ farm-
ing community continues to grow. The farmers also indicated
they need fencing material to prevent animals from eating
their produce and theft. Access to transport was indicated as
another challenge because they were unable to take their
harvested produce to the market. The team will engage with
the stakeholders to find solutions to the challenges the small-
holder farmers face.

Acknowledgments
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Figure 1. The team visited the Provincial Department of Agriculture
in Venda to seek permission from the project manager to identify
farmers who produce indigenous and medicinal plants.

y .

T - \ :

N ’
<

—— ~y

Figure 2. The ARC-VIMP team conducting interviews with the farmers
in Venda.

Figure 3. An illustration of increased yields of produce achieved by
farmers who adopted the drip irrigation system.

Contact: Ndivhuwo Mulaudzi at

phuli@arc.agric.za
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The ARC at the International Symposium on Human Health Effects
of Fruit and Vegetables (FAVHEALTH 2024) in New Zealand

Compiled by Milcah Matjeke, Ntombokulunga Mbuma, Abe Gerrano and Mariette Truter

Dr Milcah Matjeke delivered an oral presentation titled
“Diallel analysis, heterosis and heritability of selected cowpea
genotypes for grain yield and yield components”, which was
presented at the X International Symposium on Human
Health Effects of Fruits and Vegetables (FAVHEALTH 2024),
12 November 2024 in Rotorua, New Zealand. The confer-
ence provided an excellent opportunity for the Agricultural
Research Council to establish new research partnerships and
collaborations with international research institutes, indus-
tries, and universities all over the world. It allowed the ARC to
highlight its achievements in the breeding of legumes and
leafy vegetables, while also gaining international recognition.
Furthermore, during the congress, scientists from all over the
world exchanged ideas, knowledge, and experiences to im-
prove their scientific status and to identify future collaboration
opportunities with various institutes and universities to pro-
mote the ARC's mandates as a premier institution for Agricul-
tural Research.

The speakers unpacked research findings which ensures
productivity in the agricultural sector, ranging from breeding
efforts up to the post-harvest technologies of the produce.
The highlight for Dr Matjeke was when they went on an ex-
cursion to the Kiwifruit Breeding Centre where they got to
explore and learn about the fundamental factors influencing
the performance of growing systems. Areas of focus include
gene characterisation, gene regulation in response to cli-
mate, resilience to diseases and physiological responses to
drought, and how new growing systems might transform
productivity or require cultivars with different growth charac-
teristics or new rootstocks.

The delegates from different countries during the conference, in
Rotorua, New Zealand.

The kiwi orchards and nursery tour at the Kiwi Breeding Centre: A
joint venture between Plant and Food Research and Zespri, New
Zealand.

Going on this tour brought into perspective the common prin-
ciples of plant breeding which could be applied by the ARC-
VIMP’s Leguminous, Fruit and Vegetable Division to hasten
the breeding cycle and develop improved cultivars quicker.

Contact: Milcah Matjeke at

Promoting research and innovation of Moringa as a superfood:
South African-Sweden University Forum (SASUF) Conference 2024

Compiled by Kgothatso Maleka, Hunadi Chaba, Mirriam Islam, Nadia Araya, Mariette Truter and Hintsa Araya

Moringa, sometimes known as the "miracle tree," is a highly
adaptable and nutrient-dense plant that has received consid-
erable attention for its multiple health benefits. Moringa is a
fast-growing, tropical or subtropical tree native to portions of
Asia and Africa. It is noted for its remarkable nutritional pro-
file, with the leaves, pods, and seeds being particularly rich in
vitamins, minerals, and other valuable components. This
plant is essential for health management, since its nutritional
and therapeutic characteristics can fight malnutrition and
prevent and ‘heal’ numerous diseases. Different parts of
trees are included in food, medicine, water purification, bi-
opesticide, and biodiesel generation. The ARC has been
researching the cultivation and product development of the
plant, as well as disseminating the research outputs through
formal and informal scientific platforms.

The ARC-VIMP team was invited to present their moringa
research outputs at the South Africa-Sweden University Fo-
rum (SASUF), a strategic collaboration between a research

organization, and South African and Swedish universities.
The event aimed to improve links between Sweden and
South Africa in research, education, innovation and to collab-
orate on the UN Sustainable Development Goals solutions.
The SASUF Conference was held from the 13" to the 17" of
May 2024. The conference was held in Malmo City at the
Lund University, the Malmé University, and the Swedish Uni-
versity of Agricultural Sciences Campus Alnarp. The SASUF
brought together students, professors, researchers and non-
governmental organizations from across the globe. The
SASUF 2024 satellite event focused on promoting research
and innovation on moringa. The participants were provided
with a platform to share their work with other stakeholders
from different countries. The session titled “Connecting re-
search priorities: Innovation, sustainability and long-term per-
spectives in moringa cultivation” was attended by Mr Simon
Maleka and Ms Hunadi Chaba, who presented an oral
presentation at the conference (Fig. 1). The event demon-
strated the benefits of moringa (Moringa Oliefera) for health
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(i.e., disease prevention and treatment), product develop-
ment and commercialization. It also covered the technology
transfer implementation strategies researchers follow in
providing technological support (e.g., cultivation practices,
primary processing, and marketing) to beneficiaries working
on moringa, which among the lead organizations are the Ag-
ricultural Research Council, the University of Mpumalanga,
Wits University, and the Swedish University of Agricultural
Sciences.

The SASUF Conference created a good opportunity for
young ARC scientists to establish new research partnerships
and collaborations with international research institutes, in-
dustries, and universities worldwide. Ms Hunadi Chaba, Mr
Simon Maleka and Dr Nadia Araya presented their research
findings titled: “Water use and crop performance of Moringa
under drip and self-regulating, low energy, clay-based irriga-
tion (SLECI) systems”; “Moringa stem biochar as a soil
amendment to improve soil moisture retention”; and
“Analyzing food, energy, and water uses of a multifunctional
tree: A case of moringa” (Figs 2 and 3).

The conference was a platform for visibility and international
recognition, and it showcased the Agricultural Research
Council's (ARC’s) achievements in solving water-related
problems. During the congress, there was an exchange of
ideas and knowledge among participatory scientists and,
most importantly, future collaboration opportunities were
identified with different institutes and universities to flagship
the ARC’s goals and mission. According to Ms Hunadi Chaba
and Mr Simon Maleka, their participation in the conference
was an excellent opportunity for the ARC to establish new
research partnerships and collaborations with international
research institutes worldwide. The LLFV representatives en-
gaged with the Department of Biosystems and Technology at
the Swedish University of Agricultural Sciences and a Senior
Lecturer in the Health and Environmental Sciences Facul-
ty for future research collaborations. The researchers will
follow up on the possibilities for collaboration on joint projects
and capacity-building opportunities with the researchers, as
well as future developments of moringa.
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Figure 1. The ARC-VIMP
representatives, Mr Simon
Maleka (left) and Ms Hunadi
Chaba (right).

Figure 2. Mr S Maleka (left) and Ms H Chaba (right) presenting oral
presentation.

Figure 3. From left to right: Mr Simon Maleka (ARC-VIMP), Dr Lerato
Matsaunyane (ARC-VIMP), Dr Salmina Mokgehle (UMP), Prof Quin-
ton (UP) and Ms Hunadi Chaba (ARC-VIMP).

Contact: Hunadi Chaba at

South African Society for Agricultural Technologists Congress 2024

Compiled by Zama Nkosi, ltumeleng Kgang, Sherly Mabena, Kwena Mokgohloa, Manaka Makgato, Leoka Mphuthi, Roe-
lene Pienaar, Hunadi Chaba, Lydia Seleke and Lesedi Chepape

The Western Cape branch hosted the 38" Annual Congress
of the South African Society for Agricultural Technologist
(SASAT) at the Wilderness Hotel Resort and Spa, situated in
the Garden Route, Western Cape, George, 22-25 October
2024. The congress’s theme for 2024 was “Going wild in the
wilderness!!!” During this congress, agricultural technicians
presented their research studies and recent findings as oral
presentations and posters. This congress exposed the ARC
technicians to other organizations and institutions, presenting
a platform for networking. The congress was opened by the
SASAT president who spoke about the challenges currently
facing agriculture. She emphasized the importance of push-

ing boundaries despite these challenges. Guest speaker Dr
Lize du Preez (Nelson Mandela University (NMU)) gave a talk
on the role of agriculture and its contribution towards food
security, job creation and socioeconomics of South Africa.
She highlighted the devasting effects of climate change and
the consequences of the COVID-19 global pandemic. Various
researchers, technicians and students from different organi-
zations attended the conference to share their research out-
puts, as well as networking and creating opportunities for
collaboration. Various stakeholders from the Department of
Agriculture, the Western Cape Department of Agriculture —
Elsenburg, the DOHNE Agricultural Development Institute -
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Stutterheim, Omia Fertilizer, the Department of Rural Devel-
opment and Land Reform, the Santa Gertrudis Cattle Breed-
ers Society of South Africa and several ARC institutes,
namely, the ARC-Animal Production, the ARC-Infruitec, the
ARC-Tropical and Subtropical Crops and the ARC-
Vegetable, Industrial and Medicinal Plants attended the SA-
SAT conference.

Other stakeholders and collaborators included the University
of Pretoria, the University of the Free State and the Universi-
ty of South Africa. The congress hosted about 30 attendees,
with 13 oral presentations and 9 posters in various fields.

Colleagues from ARC VIMP presented on the following top-
ics: 1) Evaluation of selected cassava cultivars for bulking
rate and carbohydrate accumulation in the storage roots (Ms
Roelene Marx: oral), 2) Evaluation of industrial Hemp varie-
ties for fibre production in the Gauteng Province (Mr Kwena
Mokgohloa: oral), 3) Plant growth-promoting rhizobacteria
(PGPR) on cannabis: isolation and characterisation (Ms

Mphuthi, Ms Lydia Seleke, Mr Manaka Makgato.

Figure 2. Colleagues from the ARC-VIMP attending the SASAT congress from left to
right, back to front: Ms Roelene Marx, Mr Kwena Mokgohloa, Ms Lesedi Chepape, Ms
Zama Nkosi, Ms Sherly Mabena, Ms Hunadi Chaba, Dr ltumeleng Kgang, Mr Phillip

Figure 1. SASAT Committee members from left to right: Ms Belinda
Koen, Mr Rudi Vos, Dr Lize du Preez (guest speaker), Ms Pierre
Steenkamp and Ms Yolanda Venter.

Lesedi Chepape: poster), 4) Fusarium pop-
ulations causing dry rot of potato in the Free
State (Ms Zama Nkosi: poster), 5). Explor-
ing the potential of plant growth-promoting
rhizobacteria in sweet potato (I[pomoea Ba-
tatas (L.) production (Ms Sherly Mabena:
oral), 6a) Microbial functional diversity and
enzyme activity tests of intercropped
moringa with cowpea (Ms Hunadi Chaba:
poster), 6b) Abiotic and biotic factors influ-
ence on production of white fleshed
(Blesbok) and orange fleshed (Bophelo)
sweet potato cultivars (Ms Hunadi Chaba-:
poster), 7) Proteomics prospect: lts applica-
tion and contribution towards crop breeding
(Dr. Itumeleng Kgang: oral), 8) Detection
and assessing potato virus Y strains infect-
ing tobacco (Nicotiana Tabacum) in South
Africa (Mr Phillip Mphuthi: oral), 9) Rejuve-
nation and evaluation of cotton (Gossypium
Hirsutum) germplasm accessions for differ-
ent agro-morphological traits (Ms Lydia
Seleke: oral), and 10) Unlocking the poten-
tial if indigenous leafy vegetables’ contribu-
tion to poverty alleviation and the economy
of the marginalized communities in South
Africa: A review (Mr Manaka Makgato:
oral).

Figure 3. The highlight of the congress was when Ms Sherly Mabena (left) won the first prize for the best oral paper presen-
tation, and Mr Kwena Mokgohloa (right) won the third prize for an oral paper presentation.
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The LLFV-Agronomy team shines at the Combined Congress 2025

Compiled by Ntokozo Dladla, Mirriam Islam, Hintsa Araya, Mariette Truter

The Combined Congress is an annual congress of three sci-
entific societies, including the Soil Science Society of South
Africa (SSSSA), the Southern African Society for Horticultural
Sciences (SASHS), and the South African Society of Crop
Production (SASCP). It is a premier gathering of experts,
researchers, and industry leaders in agronomy, horticulture,
environmental science, etc. This prestigious event offers an
unparalleled opportunity to exchange knowledge, showcase
innovations, and collaborate with professionals shaping agri-
cultural research’s future. The Agronomy Team within the
Leguminous, Leafy and Fruit Vegetable (LLFV) Division, at-
tended the Combined Congress Conference 2025, held from
19 to 23 January 2025 at The Ranch Hotel in Polokwane,
Limpopo. This significant event brought together leading ex-
perts, recognized industry institutions, researchers, and stu-
dents from different scientific fields, and featured a wide
range of research topics under the theme 'Science for Com-
mercial and Rural Development'.

The agronomy team included Dr Kafua Lodama, Mrs
Ndivhuwo Mulaudzi, Mr Thabo Nkuna, Mr Manaka Makgato,
and Ms Ladyfair Dladla, who presented five posters of their
innovative research, which sparked engaging discussions.
The LLFV team members presented their latest research on:
‘Can mealworm frass be used as a source of nutrients in
indigenous leafy vegetable production’, ‘The influence of
abiotic and biotic factors on the production of white flesh
(Blesbok) and orange flesh (Bophelo) sweet potato cultivars’,
‘Selected phytochemical properties of 10 Amaranthus land-
races’, and ‘Biochar from different feedstock as a soil amend-
ment on nutritional quality of selected vegetables’ (Fig.1),
that shared their key findings, methodologies, and potential
applications for the agricultural sector.

The LLFV-Agronomy team’s participation in the Combined
Congress Conference 2025 highlights its ongoing commit-
ment to scientific excellence, innovation, and collaboration.
With exciting prospects for future partnerships and continued
leadership in research, the team is well-positioned to make
even greater strides in the coming years. In addition to their
successful presentations, the LLFV team engaged in promis-
ing discussions with university representatives, research
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Posters presented by the LLFV-Agronomy
team at the 2025 Combined Congress
(top) and the award (left) received by Dr
Hintsa Araya for the Best Project Leader
by the Water Research Council.

institutes, and government organizations, such as the De-
partment of Agriculture in the Eastern Cape. These talks
focused on potential collaborations to address key regional
food security challenges, optimizing agricultural inputs, and
promoting underutilized crops. The highlight of the confer-
ence was the acknowledgement of Dr. Hintsa Araya, the
LLFV team leader, who received an award (Fig. 2) for best
project leader from the Water Research Commission, and
who is the founder of research projects in the team and one
of the conference's sponsors.

Contact: Mirriam Islam at

Training the trainers on climate-smart technologies

Compiled by Zanele Ngwenya-Mthembu, Mirriam Islam, Kgothatso Maleka, Ntokozo Dladla, Beverly Mam-
pholo, Thabo Nkuna, Kafua Lodama and Hintsa Araya

By 2050, the world population is estimated to be around nine
billion (Taylor, 2018). The growing global population, com-
bined with factors such as global warming and climate
change, will place increased pressure on the agricultural sec-
tor to provide more and different types of food (Tilman et al.,
2011). According to Alexandratos and Bruinsma (2012), agri-
culture production needs to expand by at least 60% by 2050
to meet the increased demand. Thus, raising agricultural
productivity in the smallholder production sector is necessary
for reducing poverty and achieving food security (Lipper et
al., 2014). Smallholder farmers are now joining commercial

farmers in transitioning to climate-smart agriculture. Climate-
smart agriculture (CSA) is ‘an approach for transforming and
reorienting agricultural systems to support food security un-
der the new realities of climate change’ (Lipper et al., 2014).

The Agricultural Research Council-Vegetable, Industrial and
Medicinal Plants (ARC-VIMP) has been conducting research
on climate-smart technologies and promoting their adoption
through the engagement of stakeholders. The engagements
included skills development and knowledge transfer to agri-
cultural advisors who are the intermediaries between re-
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search output and farmers. As part of promoting climate-
smart agriculture, from the 21% to the 23™ of August 2024, the
agronomy team at the ARC-VIMP at the Roodeplaat campus
hosted 35 agricultural advisors from the Department of Agri-
culture, Land Reform and Rural Development in Limpopo

(Fig. 1).

The team provided training on climate-smart agricultural pro-
duction. Some of the topics covered during the three-day
training include soil management using mulching, climate-
smart production systems: zooming in to the bag system,
water management under dry land and irrigated conditions,
irrigation management, and principles of intercropping. (Fig 2)
A-D shows some of the agronomy team members who gave
presentations during the training.

The training included fruitful discussions between the team
and the agricultural advisors as the advisors brought about
real-time scenarios that they are facing when training the
smallholder farmers. During these discussions, the team and
the advisors learned greatly through shared experiences. The
training also included practical, where the agronomy team
took the agricultural advisors to their demonstration fields.
Fig. 3 show the practical demonstration of rainwater harvest-
ing, while Fig. 4 shows the intercropping field.

In collaboration with our colleagues at the Hydroponics Divi-
sion, we took the agricultural advisors to one of their shade
nets to show them the step-by-step procedure of growing
plants using the bag system (Fig. 5). The advisors were given
the material to plant seedlings using the bag system.

The training ended with a quiz, during which the advisors
were tested on the information shared during the training. The
agricultural advisors were happy with the climate-smart tech-
nologies presented and were looking forward to sharing these
technologies with smallholder farmers who are prone to the
impact of climate change. The team exchanged contact de-
tails with the advisors; to date, our team still receives enquir-
ies from them. The advisors also offered to assist the team
with experimental fields in the Limpopo Province, which has
opened doors for future collaborations.
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Figure 4. Intercropping and climate-smart irrigation demonstration
field.

Figure 5. Bag system demonstration at the Hydroponics Unit.
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Urban agriculture information sharing in three metros

Compiled by Sunette Laurie, Erika van den Heever, Andy Sithole, Kgabo Pofu, Malatji Kgashane,
Funso Kutu, Rhandzu Mahumane and Njabulo Ndladla

Training in the City of Polokwane (CoP)

Training took place at the Ivydale, Tlholo project based in the
Polokwane metro from 6-10 May 2024, coordinated by the
University of Limpopo, in cooperation with the Limpopo De-
partment of Agriculture and Rural Development (LDARD).
The event was attended by 45 farmers. The ARC-VIMP is
promoting sustainable urban agriculture for addressing food
and nutrition security, as well as socio-economic develop-
ment in high population urban areas as part of a project fund-
ed by the Water Research Commission (WRC). One of the
key components of the project is human capacity develop-
ment.

Capacity development/skills transfer included basic garden-
ing practices, planning, climatic requirements of crops, plant-
ing, fertilisation, watering, harvesting, storage, gardening,
and irrigation management. Growing practices of various
crops such as sweet potato, mustard, Swiss chard, onion
and tomatoes were included in the training. Other aspects
included nutrition education and processing of vegetables
and fruit.

Farmers were advised of various methods of managing in-
sect pests to keep the population below the economic
threshold. The importance of practicing crop rotation and
using biopesticides to manage pests rather than to rely on
chemicals was also included. Farmers were given demon-
strations of proper methods of producing healthy vegetable
seedlings, as well as the correct methods of soil preparation
and measurements. They were further advised on producing
their own seedlings to reduce the costs of production.

In terms of hydroponic production, the system created con-
siderable interest to Polokwane urban farmers due to its wa-
ter saving and user-friendly operational methods. There are
two farmers who plan to implement rooftop gardening. On
the last day of the training, farmers were introduced to entre-
preneurship/business skills by Ms Erika van den Heever.
Climate-smart technologies, such as the use of organic and
inorganic mulches, integrated pest and disease manage-
ment, and alternative production systems, were covered.

Farmer training in the City of Johannesburg (CoJ)

The farmers in Johannesburg were advanced because some
are operating at a commercial level already. The group was
representative of the seven regions of the CoJ, with assis-
tance of the main stakeholders, the GDARDE extension of-
ficers and officials from the CodJ, which also provided inputs
when the program was prepared based on the needs of the
farmers.

The training was presented from 9-11 July 2024 at Braam-
park, the premises of the CoJ in Braamfontein. The total
number of farmers attended was 50 and 20 officials from the
CoJ and the GDARDE. The training was very interactive,
with farmers learning not only from the ARC presentations,
but also from each other’s experiences.

The program covered vegetable families, spacing and plant-
ing times, crop rotation, companion planting/allelopathy, ver-

Demonstration on using a seed planter and transplanting using inte-
grated irrigation management systems.

Ms Erika van den Heever addressing the CoJ farmers at Braampark.

miculture and organic fertilizer on Day 1. Day 2 was of par-
ticular interest to many farmers, covering different types of
hydroponic systems, fertilization, seedling production, meas-
uring the electric conductivity (EC) and soil pH. and practi-
cals involving the preparation and planting in empty maize
meal bags. The few hydroponics and NFT system produc-
ers, mostly the rooftop producers, convinced others to ex-
pand to this system, but the contradiction was the chemical
versus organic fertilization. Most prefer organic fertilization;
however, it is currently not possible to obtain water soluble
fertilizers commercially in an organic form. So here, it is im-
portant to link the farmers who are producing hydroponically
to good suppliers and support structures to motivate them to
continue. There is a bigger drive for rooftop farming in the
CoJ than in the other two metros. The bag system was also
new to the group although some projects in region G are
growing some bags. The concept was well received, and the
farmers indicated that they have some spaces in which they
can implement this technology. The last day introduced pest
management, an overview of fungal, bacterial, and viral dis-
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eases of vegetable crops, scouting and sanitation, record
keeping, marketing and costing.

Farmers’ training in the City of Mbombela (CoM)

Farmer training on urban agriculture was presented at Lekazi
19 (Siyahlala lah co-operate), a community within the Mbom-
bela municipality on the 20" and 21" of August 2024. This
training focused on urban smallholder farmers working within
group projects and individual farmers from the area. Many of
these farmers are cultivating communal land that they have
been granted permission to use. Participants included repre-
sentatives from projects such as the Siyahlala la Coopera-
tive, the Crocodile River Project, the Evergreen Farm
(Thekwane South), and Mgwenya farmers. Several stake-
holders also attended, including Agri Consultant (Pty) LTD,
officials from the Department of Agriculture and Rural Devel-
opment, the ARC and agronomists from the University of
Mpumalanga. The total number of attendees was 56 and 46,
on the two days, respectively.

Capacity development and skills transfer during the training
included various aspects of vegetable production, including
vegetable families, crop rotation, spacing, planting sched-
ules, and different hydroponic systems (growing crops with-
out soil). They also engaged in hands-on activities, such as
planting spinach seedlings in garden bags, which is an urban
farming method that maximizes space efficiency by growing
up to 56 plants per square meter. Additionally, the training
covered soil fertility, soil health and management, pest man-
agement, scouting and control techniques. Farmers were
provided with informational flyers to help them apply this
knowledge in their daily farming practices.

All aspects presented to the farmers were embraced, howev-
er, the farmers really appreciated the information on crop
families and how to implement crop rotation based on differ-
ent crop families. The soil fertility management was some-
thing they were doing, but not in the correct way, hence they
also appreciated the information on the correct use of fertiliz-
ers to avoid wasting them. The farmers also attested that due
to the scientific jargon used in pests and diseases training, it
was difficult for them to grasp the information, however, the
pamphlets given to them will help them very much in their
fields and how to deal with them. Pest and disease manage-
ment was identified prior to the training as a particular aspect
where farmers need technical support.

Contact: Sunette Laurie at slaurie@arc.agric.za

Demonstration on how to rotate crops of different families to avoid
soil-borne diseases.

Andy Sithole provides demonstrations on the hydroponics table and
bag system; students.

An exhibition was displayed by entomologists and pathologists to
demonstrate what the differences are between fungi, bacteria and
viruses.
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Display and explanation of how bacterial rot looks like on the pep-

pers and tomato fruits and leaves (left). Farmers engaging with the
presenters by asking questions after the presentations (right).
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Demonstration around the hydroponic table that grows crops without soil as

medium, as well as the hands on practical on the bag production system.

Climate smart technologies and skills transfer training of UNISA
and TUT students by the ARC-VIMP

Compiled by Simon Maleka, Nkuna Thabo, Mirriam Islam, Zanele Ngwenya, Kafua Lodama, Beverly Mampho-
lo, Phomolo Maphuthuma

Given the recent climate change challenges, industrialization
and urbanization pose threats to the agricultural sector as
they compete for land and water, thus threatening food and
nutrition security. Furthermore, South Africa is known to be
one of the 30 driest countries in the world, with an average
rainfall of about 40% less than the annual world average.

As part of the organization to promote sustainable agricul-
ture, on 16-20 September 2024, the Agricultural Research
Council-Vegetables, Industrial and Medicinal Plants (ARC-
VIMP) Leafy, Leguminous and Fruity Vegetables (LLFV)
Division, Agronomy Unit hosted the final year students from
the University of South Africa (UNISA) for an industry expo-
sure on the work done at the ARC-VIMP, Roodeplaat cam-
pus. The significance of accommodating UNISA students
was that they would be able to be hands-on in the field so
that they can acquire the knowledge and the skills required
for them to have in the workplace which would be beneficial
to them. These presentations aimed at equipping future re-
searchers/producers with the much-needed knowledge and
skills necessary to address the pressing challenges facing
the agricultural sector, and climate change to be specific.
The Agronomy team prepared presentations on intercrop-
ping, fertilization, soil collection, data collection and the
equipment used for data collection, irrigation, and rainwater
harvesting and conservation agriculture practices, which
were followed by the practical sessions that afforded the
students more relatable content (Fig. 1).

On October 18", 2024, approximately 60 Tshwane Universi-
ty of Technology students, together with their lecturers, visit-
ed the ARC-VIMP (Fig. 2). The purpose of the visit was to
disseminate knowledge to students on new and improved
technologies regarding contracted artificial wetland (use of
greywater for vegetable production), rainwater harvesting
and Biochar manufacturing. Information was shared about
the ARC-VIMP's new technologies and operations, and ex-
posure to agricultural crop productivity. During the tour, Mr.
Nkuna Thabo Selby (Research Technician) explained that
greywater, as water from showers, bathtubs, washing ma-
chines, and bathroom sinks, can be used for vegetable pro-

duction through the contracted artificial wetland water purifi-
cation system (Fig. 3).

The team explained rainwater harvesting as collecting and
storing rainwater rather than allowing it to run off. It was fur-
ther emphasized that using greywater is an innovative way to
reduce portable water use and flow to the sewer system.
Rainwater is collected from a roof-like surface and redirected
to a tank, cistern, deep pit (well, shaft, or borehole), aquifer,
or reservoir with percolation so that it seeps down and re-
stores the groundwater for irrigation.

Lastly, the students visited the biochar pyrolysis system,
which uses heat and limited oxygen to chemically decompose
organic materials and produce biochar (Fig. 4) . It's the most
common method for producing biochar. It can convert feed-

; T vk e 4
Figure 1. Practical sessions with the students. Top: collecting soil
samples (left) and installing a drop irrigation system (right) Bottom:
transplanting seedlings (left) and watering seedlings (right).
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Figure 2. Students at the Mafutha auditorium, Roodeplaat

stocks into biochar, including food waste, agricultural by-
products, residential plant trimmings, and forestry cuttings.

The students asked the hosts how they could improve on
these technologies by joining the ARC scientists. Although
there was limited time to see everything, contact information
was obtained to arrange future visits with more technologies
to be presented. It was deemed a success, with students
learning something new that could help improve their re-
search knowledge.

The sessions were successful, with the attendee’s expressing
enthusiasm for the knowledge shared and the potential to
make a positive impact. The sessions further provided a plat-
form for the students to engage with the research team, ask
questions, and to share their experiences. The team’s goal -
was to equip and inspire potential future researchers to be- Figure 3. Students visited the artificial Wetland at the ARC-
come champions of sustainable agriculture, and who are VIMP, Roodeplaat.

ready to address the complex issues posing a direct or indi-
rect threat to the agricultural sector and food security.
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