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Vertical hydroponic farming: a climate-smart leafy  

vegetable production system 
 

Compiled by Beverly Mampholo, Mduduzi Sithole, Hintsa Araya and  

Mariette Truter 

Climate change is a real phenomenon that 
harms all aspects of agricultural food pro-
duction. Understanding the link between 
climate change and agricultural production 
is critical for developing strategies to meet 
the rising global food demand. Climate 
change will make it difficult to achieve the 
2030 United Nations Sustainable Develop-
ment Goal 2 (SDG) for food security climate 
goals. Extreme events such as droughts, 
rising temperatures, and biotic stresses 
(invasive weeds, pests, and diseases) are 
all consequences of climate change. Given 
these constraints, we require advanced cli-
mate-smart production technologies that 
can catalyse transformation towards the 
SDGs by enhancing food security while min-
imising the environmental impact of modern 
agriculture. Vertical farming is one of these 
technologies, which is a component of the 
future-fit climate-smart agriculture that can 
increase food production while remaining 
environmentally friendly and ensuring sus-
tainable development.   
 
What is vertical hydroponic farming?  
Vertical farming is the modern practice of 
growing crops in layers stacked vertically in 
a controlled environment with hydroponic or 
aeroponic cultivation systems. Vertical farm-
ing allows for more precise control over 
plant growth while using less space and 

resources than traditional farming methods, 
making it a more cost-effective way to grow 
abundant crops off the ground and provide 
fresh, nutrient-dense local food all year, re-
gardless of the weather outside. Vertical 
hydroponic farming represents a paradigm 
shift in agriculture, with numerous potential 
benefits for resource scarcity, such as more 
efficient use of space, reduced water usage, 
shorter growing times, and reduced pesti-
cide/herbicide requirements.   
 
Benefits of vertical hydroponic farming  
Year-Round Crop Production: vertical farm-
ing grants farmers the freedom to grow fresh 
produce year-round, regardless of the harsh 
outside weather, and owing to its consisten-
cy, there is less reliance on seasonal varia-
tions and a consistent and dependable sup-
ply of fresh produce.   
 
Reduced water usage: compared to conven-
tional soil-based farming, vertical farming's 
hydroponic and aeroponic systems use wa-
ter more efficiently. To address the issue of 
global water scarcity and to promote sus-
tainable agricultural practices, this water-
efficient approach is essential.   
  
Space usage: the vertical system makes it 
possible to grow vegetable crops, mainly 
leafy crops, in crowded urban areas with 

Figure 1. Leafy greens in vertical farms.  
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limited land. Farmers can establish farms in areas that were 
previously thought unsuitable for agriculture by stacking 
crops in layers to maximise the use of available space.  
  
Reduced need for pesticides and herbicides: vertical farming 
grows vegetables in controlled and uncontaminated environ-
ments free of pathogens, where all elements required for 
growth are delicately tailored, with no pesticides or herbicides 
needed.  
 
Cultivate nutrient-dense, healthy produce in vertical hy-
droponic farming  
The most often grown horticultural crops in vertical farms are 
leafy greens, strawberries, herbs, and others. These crops 
are highly valuable in the market, have a short growth cycle, 
and have the potential to produce large yields. Among them 
are mint, basil, kale, lettuce, spring onions and spinach. The 
year-round, high-quality production of leafy greens and herbs 
is made possible by the controlled environment of vertical 
farms. The Nutrient Film Technique (NFT) system is primarily 
used in vertical farming systems, where plants are fed directly 
at their roots, providing them with the minerals they require to 
grow so quickly. This also allows farmers to produce a large 
amount of fresh food each month.  
 
Vertical hydroponic farming relies on managing nutrients and 
lighting precisely to optimise plant growth and health. It is 
gaining popularity due to its potential to transform agriculture, 
particularly in places and areas with limited arable land. As 
technology advances and becomes more widely available, it 
has the potential to create more resilient and efficient food 
production systems, addressing concerns about food security 
and empowering a new generation of farmers in a resource-

constrained world.  
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Figure 2. Vertical hydroponic farming at the ARC-VIMP.  

Transforming agro-processing waste into high-value animal feed:  

A sustainable solution for livestock nutrition  
 

Compiled by Aluwani Nemukula, Ebrahiema Arendse, Nqobile Masondo, Stephen Amoo  

Introduction  
Agro-processing wastes are organic residues that are gener-
ated during the processing of agricultural products (Sadh et 
al., 2018). Some of the most common agro-processed 
wastes include fruit and vegetable peels, seeds, pomace, 
grain husks, bran, sugarcane bagasse, molasses, winery and 
brewery waste (grape skins, seeds, and spent grains), dairy 
waste (whey, buttermilk, and cheese rinds), meat and poultry 
processing waste, as well as oilseed cake and meals from 
soybean, sunflower, and canola processing (Sadh et al., 
2018). Converting several tonnes of agro-waste into animal 
feed could provide enough fodder for many rural and small-
holder livestock farmers in South Africa. This approach also 
benefits the environment by preventing agro-waste from end-
ing up in landfills, thereby advancing the circular economy. 
Most agro-waste are rich in protein, fibre, carotenoids, sug-
ars, and fatty acids such as omega-3, and are suitable for 
animal feed. Depending on the type of feedstock, in some 
instances, enzymes are used to break down the agro-waste 
materials into energy-rich feed for animals. Some agro-
wastes can be mixed with other feed additives to provide 
essential minerals and boost protein levels in animal feed. All 
these innovative approaches help reduce waste and environ-
mental pollution, whilst supporting sustainable agriculture and 
providing nutritious feed for animals.  
 
Innovation in feed ingredients  
The success of any livestock farming enterprise depends 
largely on innovative animal nutrition, to enhance animal 

health and achieve sustainable livestock production. Taking 
into account the effects of climate change, meeting the chal-
lenges faced by farmers also necessitates alternative solu-
tions that result in low-cost nutritious feed and reduce the 
reliance on food crops such as corn and soybean. As a non-
conventional feed resource, the development of commercial 
pellets from agro-waste is poised to revolutionize the animal 
feed industry.  
 
The first step in converting agro-waste into animal feed starts 
with the necessary expertise and technical equipment that 
processes raw materials into pelletized feed (Fig. 1). Raw 
materials (agro-waste) are collected from the factory and 

Figure 1. Feeding pellet machine (Herm Machinery Co., Ltd, 
2024  
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transported to the agro-processing facility under optimal con-
ditions to maintain the nutritional integrity of the feedstock. 
Research studies show that inclusion levels of up to 85% dry 
matter (DM g/100g), high-quality agro-wastes in pigs provide 
similar, and in some cases, superior nutrition for growth and 
maintenance of production of animals in feedlots (Giamouri et 
al., 2022). A study by Purbowati et al. (2021) found that 
lambs fed with agricultural wastes at a 50% inclusion level in 
their diet did not show any negative effect on production per-
formance and carcass traits. Lambs fed the agro-waste diet 
had the highest dry matter intake (DMI) (781 g/d), digestibil-
ity, and body weight gain compared to the control (Napier 
grass). In other studies, de Evan et al. (2020) and Nascimen-
to et al. (2020) have shown that weight gain and feed intake 
incorporating agro-waste improved together with cost reduc-
tion, without affecting the growth performance and health of 
lambs, compared to the control (grain) diets.   
 
Environmental and economic impacts  
Producing balanced animal nutrition from agro-wastes allevi-
ates the environmental sustainability problem by maximizing 
resources like land and water availability. Feeding animals 
with specific blends of agro-waste diets can reduce the need 
for supplements and antibiotics, significantly enhance produc-
tion efficiency, lower costs, and improve profitability. In the 
agricultural sector, animal production alone contributes ap-
proximately 16% of global anthropogenic greenhouse gas 
(GHG) emissions and  it produces 37% of global methane 
(CH4) emissions (Sun et al., 2023). Emerging research shows 
that innovative animal feed strategies can reduce methane 
emissions in livestock, especially ruminant animal production 
systems (Fig. 2) (Sun et al., 2023).  

depth research that involves large-scale demonstration pro-
jects to convert agro-processing waste into sustainable ani-
mal feed is urgently required.   
 
Future directions  
The Agro-processing Unit at the ARC-VIMP aims to divert 
approximately 40 tonnes of agro-processing waste and by-
products every month into sustainable dry animal feed.  This 
ambitious plan will undoubtedly pave the way for both the 
animal feed and agricultural commodities industries and posi-
tion South Africa as a global leader in agro-processing and in 
the circular economy. To make this a reality, the ARC is work-
ing with relevant stakeholders, including large agricultural 
commodity companies and local farmers across the country 
to source raw materials and impart skills for improved agricul-
tural practices within the livestock sector.  

A practical example of research currently underway at the 
ARC-VIMP (Agro-processing Unit) is the evaluation of the 
potential of potato waste and spent brewers’ grains as alter-
native animal feeds. Potato waste is a by-product of the pota-
to processing industry and is considered valuable because it 
is rich in bioactive compounds suitable for animal feed. Spent 
brewers’ grain is packed with high protein, trace minerals, 
and fibre content that are highly palatable and very important 
ingredients in animal feed (Fig. 3). The biochemical charac-
terization of the agro-waste forms a fundamental aspect of 
this research to unlock the novel compounds adequate for 
animal nutritional requirements. In addition, the poor feed 
conversion ratio by ruminant animals for various reasons is 
leading to environmental concerns, making it difficult for farm-
ers to meet the non-ratified GHG emission targets set by 
governments and stakeholder organizations. Thus, a crucial 
need exists for feed or meat-producing farmers to work with 
government policymakers to reduce emissions, especially 
methane pollution from animal production. Effectively, in-

Figure 2. Innovative nutrition to mitigate methane (CH4) pro-
duction in ruminants (Peng et al., 2023).  
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Key pests of summer vegetable crops 
 

Compiled by Diedrich Visser 

More than 300 pest species are known to attack vegetables 

in South Africa. Most of these pests are abundant and active 

during the warmer months and may therefore be harmful to 

summer vegetable crops. Below are descriptions of selected 

key pests of the following crops: cucurbits, potato, tomato, 

and sweet potato. Control options will vary according to the 

crops involved, the type of pest, and their potential to cause 

yield losses. Where applicable, alternative control strategies 

are given.  

 

Cucurbits 

Although more than 30 pests are known to attack cucurbits in 

South Africa, only the pumpkin flies are considered as key 

pests. All the species look similar; elongated reddish-brown 

coloured bodies with yellow markings, with most resembling 

small wasps (Fig. 1). Female flies prefer to lay their eggs in 

young, soft fruit smaller than 10 cm. Their larvae cause inter-

nal rotting of fruit while feeding. Alternative control strategies 

include early planting, removal, and destruction of infested 

fruit, and applying poison baits in hiding places. Other pests 

that are also associated with cucurbits include aphids, stink-

bugs, whiteflies, pumpkin stem borer, a few leaf beetle spe-

cies, several caterpillar species, and cutworms.  

 

Figure 1. Pumpkin flies are elongated wasp-like insects with a 

body length of 6 to 10 mm. 

 

Potato 

Approximately 60 pests are known to attack potato in South 

Africa. The four most important pests are: Liriomyza leafmin-

ers, potato tuber moth, nematodes, and aphids as virus vec-

tors. The adult potato leafminer (Liriomyza huidobrensis) is a 

small fly of approximately 3 mm in length (Fig. 2). Their lar-

vae are minute maggots that mine into leaves, thereby killing 

off a significant portion of foliage, especially during the late 

parts of the season. Yield losses may exceed 70% under 

severe conditions. The larvae of the potato tuber moth, 

Phthorimaea operculella, (also a leaf miner) on the other 

hand, only consume limited amounts of foliage, but their lar-

vae may significantly reduce yields at the end of the season. 

The adult is a small dull coloured moth (Fig. 3), only active 

after sunset. Yield losses, which average between 5% and 

20%, are due to the larvae that move down the cracks in soils 

to infest tubers.  

 

Figure 2. The adult potato leafminer is a small fly of approxi-

mately 3 mm in length. 

 

Figure 3. The potato tuber moth is a small dull coloured moth, 

8 mm in length  

 

Nematodes are microscopic roundworms that infest roots and 

tubers. The farmer usually does not know if nematodes are 

present in soils before planting - soil samples must be ana-

lysed by a nematologist in high-risk areas. Infested plants 

may be stunted and diseased-looking. The presence of the 

most common nematode pest (root knot nematodes), can be 

established by uprooting a few plants and inspecting the roots 

and tubers - clear nodules and galls will be present, and roots 

will be deformed and restricted (Fig. 4).  
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Figure 4. Root-knot nematodes damage to potato roots. 
Roots are deformed and restricted. 

 

Many aphids are known to reproduce on potatoes. The two 
most common ones are the green peach aphid, Myzus persi-
cae, and the potato aphid, Macrosiphum euphorbiae. Normal 
aphid feeding does not necessarily affect plants negatively, 
but if virus infected plants are nearby, aphids that fly in from 
the surroundings may act as vectors for several yield reduc-
ing viruses.   

 

Tomato 

More than 45 pests may inflict damage to the tomato crop in 
South Africa. The most important ones include: the newly 
introduced leafminer, Tuta absoluta, Liriomyza leafminers, 
white flies, aphids, thrips, caterpillars, and red spider mites. 
Tuta absoluta was introduced into South Africa in 2006 and 
is today one of the most devastating tomato pests world-
wide. The caterpillars are small greenish larvae of a dull col-
oured micro-moth; they destroy foliage by mining into leaves, 
but they may also tunnel into fruit (Fig. 5). Liriomyza leafmin-
ers destroy foliage by mining into leaves (fruit are not affect-
ed); white flies, aphids and thrips suck limited sap from 
plants, but may transmit important viral diseases; many cat-
erpillars feed on foliage and tunnel into fruit; and red spider 
mites may destroy foliage - they usually occur in huge num-
bers and "scrape" the surfaces of leaves while feeding.  

 

Figure 5. Older larvae of Tuta absoluta also tunnel into fruit.  

 

Sweet potato 

About 40 pests are associated with sweet potato in South 
Africa. The two most important pests are sweet potato wee-
vils, and the sweet potato hawk moth. Two types of weevils 

infest sweet potato fields, i.e. the slender (Cylas spp.) (Fig. 6) 
and rough (Blosyrus spp.) sweet potato weevils. The adults 
of both only superficially chew on leaves, but their immatures 
(grubs), significantly damage the storage roots as well. The 
caterpillars of the sweet potato hawk moth, Agrius convolvuli 
(Fig. 7), may remove considerable amounts of foliage while 
feeding at night. During the day they hide in the lower canopy 
and are therefore seldom seen.  

 

Figure 6. One of the slender sweet potato weevils, 6 mm in 
length. 

 

Figure 7. Sweet potato hawk moth. 

 

Other crops 

Many more crops may be cultivated during the warmer 
months. Some include asparagus, legumes, Swiss chard, 
chilli peppers, eggplant, lettuce, onions, garlic, and 
sweetcorn. All these crops have their own key pests and may 
be negatively affected by them under favourable conditions. 
For most pests, especially pests of commercial crops, vari-
ous pesticides are used as a control strategy. For the home 
gardener or small-scale farmer, many "small pack" pesticides 
are available at nurseries and garden centres. However, the 
principles of integrated pest management are commonly in-
troduced by growers - a strategy whereby pesticides are only 
used when all other options have had limited effects on the 
target pests.  

 

Contact Dr Diedrich Visser at dvisser@arc.agric.za 
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Fungal diseases of sweet potato in the Limpopo Province  
 

Compiled by Zama Nkosi  

Sweet potato is a nutritious food crop grown globally. It has a 
significant source of energy as it has vitamin C, folic acid, and 
B vitamins. Furthermore, it has minerals such as calcium, 
potassium, magnesium, iron, and zinc (Laurie et al., 2023). 
The crop is popular in African countries, like Kenya, Uganda, 
Rwanda, and Tanzania (Kagimbo et al., 2018). It is a popular 
food security crop in South Africa and has considerable com-
mercial value, as well as being an important food source to 
many rural families. Sweet potato is a vital crop to small-scale 
farmers as it is drought and heat tolerant, crowds out weeds 
and is easy to grow (Nhlapho et al., 2018). It is a multipur-
pose crop that has the potential for being processed into vari-
ous products, such as biscuits, doughnuts, juice, and chips 
that can be processed in household kitchens (Laurie et al., 
2015; Laurie et al., 2017). However, sweet potato can be 
affected by many fungal diseases.  
 
Part of the DALRRD funded project on integrated pest and 
disease management requires extensive surveys to deter-
mine which pathogens infects various crops in the different 
areas of South Africa. A survey was conducted of small-scale 
sweet potato farms in the Limpopo Province during the 2023-
2024 planting season (Fig. 1). The survey recovered fungi 
from diseased sweet potato isolated from leaves, stems, and 
roots. Fungi isolated from the diseased sweet potatoes in-
cluded Alternaria alternata, Macrophomina spp., Fusarium 
sp., Bipolaris spp. and Curvularia spp.   

included circular, irregular, dark brown, necrotic spots sur-
rounded by yellowish haloes (Fig. 2D). These symptoms were 
associated with Alternaria spp., Curvularia spp., and Bipolaris 
spp.  
  
End rot disease is caused by Marophomina spp. and is a 
postharvest problem in sweet potato production. This disease 
develops a few weeks after storage roots are harvested and 
stored.   

Figure 1. Sweet potato farmer with ARC personnel from the 
ARC-VIMP, LLFV in the Limpopo Province, Thohoyandou, at 
the Matangari field site.  

Fusarium wilt of sweet potato is caused by F. oxysporum 
formae specialis batatas. Fusarium includes saprophytic and 
pathogenic isolates found worldwide in soil, infecting plants 
such as sweet potato and is spread from root to crown 
through the vascular system. Symptoms of Fusarium infec-
tion include stunting of vines, yellowing, browning, and wilting 
of older leaves (Fig. 2A) and reddish-brown vascular discolor-
ation in stems (Fig. 2B) and eventual death of the plant (Fig. 
2C).  
  
Fungal diseases such as leaf spot on sweet potato was ob-
served during the field surveys and the symptoms on leaves 

A 

D 

B 

C 

Figure 2. Symptoms on sweet potato includes yellowing of 
leaves with dark brown, marginal, or interveinal browning 
and wilting of the plants.  

Integrated control measures include the use of resistant culti-
vars, crop rotation, disease free-planting material, correct 
fertilization, use of registered chemicals, and sanitation.  
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ARC-VIMP participates in Mondi National Science Week  
 

Compiled by Fhatuwani Tshikulumela  

The Agricultural Research Council’s Vegetable Industrial and 
Medicinal Plants Institute (ARC-VIMP) took part in the Nation-
al Science Week at the Mondi FET and Skills Centre in Piet 
Retief, Mpumalanga.  
 
The week-long National Science Week (NSW 2024) that was 
held in the Gert Sibande District Municipality commenced on 
29 July 2024 and ended on 02 August 2024. It was hosted by 
the Provincial Department of Education in Mpumalanga in 
collaboration with the Mondi Science, Career Guidance and 
FET Skills Centre.  
 
The National Science Week is part of the Department of Sci-
ence and Innovation’s national programme which aims to 
create and provide an enabling environment for research and 
knowledge production.  
 
This was introduced with a view of promoting strategic devel-
opment of basic sciences and priority science areas, through 
science promotion, human capital development, the provision 
of research infrastructure and relevant research support in 
pursuit of South Africa’s transition to a knowledge economy.  
 
The NSW 2024 mainly focused on creating a society that is 
knowledgeable about science, critically engaged, scientifically 
literate and encouraged learners not to be afraid of taking 
mathematics and science subjects.  
 
Approximately 10 000 grade 07-12 learners from various 
schools across the Mkhondo Local Municipality attended the 
science exhibitions over five days to learn about activities that 
are related to Science, Technology, Engineering, Maths, In-
novation, and Indigenous Knowledge Systems (STEMI).  

Learners were exposed to STEMI activities taking place be-
yond classroom walls and were also allowed to learn in a 
fascinating and informal setting where they were also granted 
an opportunity to express themselves freely.  
 
The ARC-VIMP exposed learners to various activities taking 
place at the campus and career opportunities that exists with-
in the agriculture fields through demonstrations.  
 
Among the products and services exhibited by the ARC-VIMP 
colleagues were: African leafy vegetables, commercial vege-
tables, including hydroponics; Chinese spinach and spring 
onions, medicinal plants such as Moringa, and the agro-
processing of food through enterprise development.  
 
The above-mentioned services play an important role in up-
skilling, empowering and capacitating farmers and contribute 
positively to food security and address the challenge of cli-
mate change and malnutrition in South Africa.  
 
Speaking at the official launch of the proceedings, the MEC of 
Education in Mpumalanga, Ms Landulile Dlamini, emphasized 
that we need to demystify the notion that Maths and Science 
are difficult subjects.  
 
“Maths and Science are often considered the two most diffi-
cult subjects that are avoided by learners, yet they can have 
a significant impact on what a learner can do when they leave 
school. Let us encourage them not to shy away from choos-
ing them because we need them for the purpose of address-
ing scarce-skills in this country”, MEC Ms Dlamini said. 
 
Contact: Fhatuwani Tshikulumela at  
tshikulumelaf@arc.agric.za 
  

Learners from various schools interacting with ARC personnel 
during National Science Week at the Mondi FET and Skills 
Centre in Piet Retief, Mpumalanga.  
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From theory to practice: The ARC-VIMP practical information  
dissemination  

 
Compiled by Milcah Masemola, Tumelo Ratlabala, Mariette Truter and Sunette Laurie  

Final year students often struggle with the transition from the 
world of academic institutions to the professional work envi-
ronment. In preparation for and in readiness for the work-
force, final year students in respective disciplines undertake 
practical work on farms to acquire hands-on experience on 
production management practices, often with the expectation 
of earning something for self-surveillance in the workforce. 
The experience taken from the practical work is very useful 
during job interviews and to perform in the workplace.  
 
The Agricultural Research Council-Vegetable, Industrial and 
Medicinal Plants Institute (ARC-VIMP), is collaborating with 
the Tshwane University of Technology (TUT) in efforts to 
integrate the final year agricultural students into the workforce 
and thus meet its mandate for capacity building. In turn, pro-

jects at the ARC-VIMP benefit significantly from the practical 
assistance of the students.  
 
The collaboration commenced through a request by the Uni-
versity to have 19 students lend assistance on the PhD pro-
ject of Mr David Xaba, TUT lecturer conducting his study with 
Dr Sunette Laurie and Dr Hintsa Araya at the ARC-VIMP. 
This compelled Mr Tumelo Ratlabala to obtain approval to 
appoint 19 students from TUT for their work integrated learn-
ing (WIL) from 1June 2024 until 13 December 2024, with the 
aim to complete their practical experience which will enable 
them to complete the requirements for graduation. These 
students are currently working on different projects through-
out the ARC-VIMP, including the PhD project of Mr Xaba, and 
sweet potato breeding and tomato breeding trials. Their daily 
tasks involve collecting data, data capturing, data analysis, 
data interpretation and presentation. They are also involved 
in the day-to-day maintenance of research trials such as 
weeding, fertilizer application, irrigation, pest control and har-
vesting of research trials. At the end of this program, the stu-
dents will have been capacitated with firsthand experience on 
how to conduct research, collect data, capture data and ana-
lyse data, and deal with work integrated activities like supervi-
sion, time management and professionalism.  
 
This collaboration was beneficial to the ARC as a premier 
science institution to develop human capital at no cost to the 
company as the student’s transportation to the ARC-VIMP 
was sponsored by the Tshwane University of Technology 
through funding by the National Student Financial Aid 
Scheme (NSFAS), and no computers or desktops were nec-
essary for the students as they have their own laptops from 
their external funder, NSFAS.  
 
Acknowledgements  
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Contact: Milcah Masemola at masemolab@arc.agric.za 

Figures: Final year agricultural students from Tshwane Uni-

versity of Technology participating in various production and 

breeding activities of vegetable crops.  

mailto:masemolab@arc.agric.za
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Flagshiping and highlighting the ARC  
 
 

Compiled by Prof Abe Gerrano, Ms Lindiwe Khoza and Dr Karin Hannweg  

The European Horticultural Congress was held in Romania, 
Bucharest from 12-16 May 2024 under the aegis of the Inter-
national Society for Horticultural Science. The congress 
brought together multidisciplinary scientists from different 
corners of the world and disseminated the latest knowledge 
and achievements in the fields of agriculture, horticulture, 
post-harvest technology and plant genetic resources and 
conservation, breeding, and sustainable vegetable production 
to enhance research and development (R&D) for sustainable 
agriculture production systems in the world.  
 
More than 800 international scientists and experts represent-
ing different national and international institutions, universi-
ties, research institutions, private companies, donors, etc., 
participated in the congress. It was a good opportunity for 
plant breeders, researchers, students, private companies, as 
well as national agriculture policy makers to share their 
knowledge and to discuss their research findings and recent 
achievements. Such interactions will help in preparing strate-
gies and partnerships to tackle future challenges in R&D for 
the African continent and open opportunities for potential 
collaborative actions. The event significantly contributed to 
the promotion of international collaborations in basic, funda-
mental, applied, and strategic research areas, particularly in 
the field of horticultural crop improvement and production.  
 
ARC scientists, Dr Karin Hannweg (South African Society of 
Horticultural Science Council member and International Soci-
ety of Horticultural Science Executive Committee member), 
Prof Abe Gerrano and Ms Lindiwe Khoza attended the Con-
gress (Fig. 1). Prof Gerrano and Ms Khoza delivered oral 
presentations on underutilized crops research and develop-
ment. In addition, the ARC scientists networked with interna-
tional partners for potential future collaboration, especially in 
germplasm exchange and writing of joint grant project pro-
posals. The congress was a good opportunity for knowledge 
and experience sharing with scientists from across the world. 
Prof Gerrano had intensive discussions with Dr Dorin 
Sumedrea, Director General for the National Research Insti-

tute - Development for Biotechnologies in Horticulture, Roma-
nia, Bucharest (Fig. 2), in addition to networking and market-
ing the ARC. Dr Gerrano and Ms Khoza also met with Dr Kat-
ja Richert-Poeggeler from Germany who is also working on 
African underutilized crops, including amaranth (Fig. 3). The 
scientists of the ARC met with Prof. Jana Zinkernagel, an 
invited keynote speaker who showed an interest in the un-
derutilized crops research and development that contributes 
towards global food security. Hence, the researchers will fol-
low up on the availability of calls for joint grant project pro-
posal writing, and capacity building opportunities with the 
scientists met at the conference for joint research and devel-
opment.  
  
Contact Prof Abe Gerrano at  
agerrano@arc.agric.za 

Figure 2. Dr Dorin Sumedrea, Director General for the Na-
tional Research Institute - Development for Biotechnologies 
in Horticulture, Romania, Bucharest (left) and Prof Abe Ger-
rano (ARC, right).  

Figure 3. Ms Lindiwe Khoza, Dr Katja Richert-Poeggeler 
and Prof Abe Gerrano during the European Horticulture 
Congress, Romania, Bucharest.  

Figure 1. The ARC scientists attending the EHC 2024, Ro-
mania, Bucharest. 
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Skills transfer and farmer training on pest and diseases management  

 

Compiled by Mulanga Munzhelele, Sinethemba Nkosi, Alison Moody, Nozibusiso Maphumulo  

and Abongile Nxitywa  

On 11 July and 21 August 2024, the Crop Protection team of 

the Leguminous, Leafy and Fruit Vegetables (LLFV) Division 

of the ARC-VIMP participated in an Urban Farming Training 

Program in Braamfontein, Gauteng Province and at Bombela 

in the Mpumalanga Province. The events were funded by the 

Water Research Commission. It was dedicated to empower-

ing farmers with the skills necessary to safeguard their crops, 

minimize losses, and enhance yields. The team focused on 

several key topics.  

 

Topic 1: Overview of fungal, bacterial, and viral diseases of 

vegetable crops 

Presented by Alison Moody and Sinethemba Nkosi. 

This session provided valuable insights into the prevention 

and management of crop diseases. The speakers covered 

effective strategies, including the identification of diseased 

plants, use of resistant varieties, crop rotation, and cultural 

and biological control methods. Farmers learned to identify 

key disease symptoms and to better manage their fields. The 

presentations were accompanied by illustrative pictures with 

the aim of assisting the farmers in attendance to identify key 

disease symptoms on their crops. 

 

Topic 2: Overview of the most destructive vegetable pests 

and integrated pest management 

Presented by Nozibusiso Maphumulo and Abongile Nxitywa. 

This presentation delved into the most prevalent pests affect-

ing regional crops. Pests focussed on included the Diamond 

back moth, Potato tuber moth, Tuta absoluta, potato 

leafminer, nematodes, sweet potato weevils, aphids, and red 

spider mites. Participants gained a deeper understanding of 

integrated pest management practices to effectively combat 

these challenges.  

 

Topic 3: Basic plant disease diagnosis and scouting in the 

field  

Presented by Mulanga Munzhelele. Focusing on the im-

portance of regular field scouting and proper sanitation, this 

session focused on diagnosing plant diseases early and pre-

venting their spread. 

 

Farmer challenges in the field 

Many farmers have reported increased instances of pests 

Figure 2. Sinethemba Nkosi giving a presentation on viral 

diseases of vegetables. 

Figure 1. Team in Braamfontein, from left to right: Mulanga 

Munzhelele, Sinethemba Nkosi, Alison Moody, and Nozi-

Figure 3. Alison Moody giving a presentation on the fungal 

and bacterial diseases of vegetables and their control.  
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Testing of water and growth media for plant pathogens: a crucial 

step for healthy crops 
 

Compiled by René Sutherland, Juanita Engelbrecht and Elsie Cruywagen 

Frequent monitoring for the presence of pathogens in irriga-

tion water and growth media is of primary importance. Sever-

al plant pathogens can spread through contaminated water. 

Various species of plant pathogens, carried through water, 

have been linked to disease outbreaks in both vegetable and 

fruit crops. This risk is especially high in controlled environ-

ments like greenhouses and hydroponic systems, where wa-

ter is recycled. Fungal diseases in plants pose significant 

challenges in agriculture, leading to crop damage and re-

duced yields. Water used for irrigation can spread many fun-

gal pathogens, increasing the risk of crop losses. Plant patho-

gens such as Phytophthora and Pythium, belonging to the 

Oomycetes group, produce motile zoospores that can travel 

through water. Additionally, fungi like Fusarium and Alternaria 

can also be present in irrigation water, though their long-term 

survival and infectivity remain uncertain.  

 

Timely detection of pathogens helps farmers to make in-

formed decisions and take the necessary measures to ensure 

the health of their crops and prevent potential outbreaks. The 

ARC-VIMP Diagnostic Centre, 11km North of Tshwane 

(Pretoria) on the R573, Moloto Road, has laboratories that 

are outfitted with state-of-the-art equipment and knowledgea-

ble personnel to serve the agricultural sector. To have water 

tested, simply supply a 500ml water sample in a plastic bottle 

during working hours for analysis. 

 

Contact Dr René Sutherland at SutherlandR@arc.agric.za 

Figure 1. Morphological characterization of bacterial and fun-
gal isolates with the aid of compound and stereo microscopes 

(top) and testing growth medium for oomycete pathogens 
(bottom). 

Doctoral degrees 

Dr Nomathemba Majola and Dr Slindile Mkhabela celebrated 

the accomplishments of their PhD journey and graduated on 

7 May 2024. The Drs worked on two different underutilized 

crop species, investigating how to enhance the traits of their 

chosen crops to tolerate drought and provide better yield and 

nutritional quality for sustainable food security. Prof Abe 

Shegro Gerrano at the Agricultural Research Council (ARC) 

and Prof Shimelis Hussein from the African Centre for Crop 

Improvement (ACCI) at the University of KwaZulu Natal, su-

pervised Drs Majola and Mkhabela.  

Being a plant breeding PhD research project, the candidates 
were required to undertake a project with the research objec-
tive to “Develop breeding populations of Bambara groundnut 
and okra through targeted crosses of genetically divergent, 
high yielding and nutritionally enhanced genotypes to deter-

 

Degrees awarded 

mine heterosis, general combining ability (GCA) and specific 
combining ability (SCA).” This objective requires crosses with 
selected superior parents, followed by progeny evaluations in 
at least two sites, which have been completed successfully.  
 
Dr Nomathemba Majola, a lecturer in quantitative genetics 
at the University of Pretoria, took on the breeding of Bamba-
ra groundnuts for enhanced yield and nutritional quality. Her 
research was supported by molecular diversity analyses and 
multi-location field evaluations across the country to select 
the best performing parents. She also developed new breed-
ing populations for this crop species. Supervised by the 
UKZN’s Professor Hussein Shimelis, the Director of the AC-
CI, and Prof Abe Gerrano of the ARC, she documented the 
progress made on Bambara groundnut production, utilisa-
tion, and genetic improvement in sub-Saharan Africa to dis-
cern the critical production constraints, genetic resources 
and analysis, breeding methods and gains on yield and nutri-
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tion to guide breeding. This indigenous crop species is ne-
glected by researchers and is underutilised in value chains 
but has the potential to help solve South Africa’s micronutri-
ent deficiency problems by being a part of a more diverse 
food system and an alternative source of plant-based miner-
als and proteins, as well as a cash crop. Majola’s study re-
sulted in two publications in high-impact journals. Her re-
search was funded by the NRF, grant number 118509.  
 
Dr Slindile Mkhabela is a lecturer at the University of Limpo-
po, where she completed her undergraduate studies. Super-
vised by Prof Shimelis and Prof Gerrano, she focused on the 
pre-breeding of okra as an underutilised crop under drought 
stress conditions. She evaluated it based on morphological 
and physiological traits, and with molecular markers at the 
UKZN’s Ukulinga Research Farm and Controlled Environ-

ment Facility (CEF), crossing superior, drought-tolerant geno-
types at the ARC in Pretoria, with further evaluations taking 
place in fields in the North West and Limpopo Provinces to 
provide recommendations for further breeding. Okra has es-
sential nutrients that could reduce malnutrition among low-
income populations in Asia and sub-Saharan Africa, where it 
is cultivated. The limited research on this crop in South Africa 
made it an interesting subject to study. Dr Mkhabela’s re-
search was supported by the ARC-PDP and partially by an 
NRF funded project.  
 
The ARC are instrumental in the development of a new gen-

eration of plant breeders in South Africa in different programs 

who in future can lead the crop breeding programmes of na-

tional agricultural research systems, universities, and the 

private sectors.  

Masters degrees 

Ms Sherly Mabena received her MSc in Plant Pathology cum 

laude from the University of Pretoria in June 2024. The title of 

her thesis was “Characterization and activity of plant growth 

promoting rhizobacteria associated with sweet potato produc-

tion in South Africa.”  

Figure 1. Dr Nomathemba Majola (left), and Dr Slindile Mkhabela (right). 


