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Food insecurity is the lack of access to 

enough safe or nutritious food to sustain 

an active and healthy lifestyle (Gundersen 

and Ziliak, 2015; Ke and Ford-Jones, 

2015). Food insecurity can lead to poor 

diet, inadequate childhood development, 

underweight, overweight, and obesity, 

behavioural problems, mental health is-

sues, and chronic illnesses. Globally, 

malnutrition, including undernutrition, 

overnutrition, vitamin A, iron, and zinc 

deficiency, due to food insecurity, is 

among the leading causes of disease 

burden and mortality in humans. Home 

gardening can provide a direct and relia-

ble source of food, reducing the need to 

purchase produce from supermarkets, 

which can be expensive or inaccessible in 

rural areas. In addition, it can provide a 

consistent supply of food for the house-

hold and a diverse range of vegetables, 

ensuring a broader spectrum of vitamins, 

minerals, and antioxidants in the diet. 

Besides these benefits, home gardening 

can encourage a deeper connection to 

food, educate individuals and families 

about the different types of vegetables, 

and their importance in a balanced diet and 

healthier eating. Seven households from 

Mbhedle, Nkomo, Muningisi, Bambeni, Ma-

puve, Mhlavha Wellemu, and Shibulani Vil-

lages, Giyani Municipality, Limpopo prov-

ince, were selected in collaboration with the 

Zenzele Development Programme (NGO), 

funded by the Water Research Council. The 

villages lack basic services such as water, 

electricity, proper roads, and housing. The 

villagers depend mainly on the children's 

social grant money for income. 

  

The project's long-term objectives focus on 

improving food and nutrition security and 

income generation of the less privileged 

community members in Giyani, by maximis-

ing vegetable productivity per unit of land, 

water and nutrient resources used, using the 

bag system (Fig. 1). The short-term objec-

tives include: 1) Engage with communities in 

the Giyani area as key partnerships and 

networks that could add value to capacity 

development and new knowledge genera-

tion of households that will benefit from a 

training programme to participate in the pro-

ject; 2) Identify and develop appropriate 

training modules for alternative vegetable 

production (the bag system) that require 

fewer inputs to improve households' resili-

ence to climate change; 3) Provide insights 

and recommendations for key partnerships 

and networks to adopt, as well as advice on 

how similar capacity development pro-

grammes in other parts of the water sector 

could benefit such communities in Limpopo 

and possibly South Africa, as well as the 

potential for other African partners/contexts. 

Figure 1. Different types of vegetables planted in 

a bag system to broaden the food security basket. 
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The ARC-VIMP team has been establishing home gardens 

and introducing the bag system, so that households with lim-

ited space and water shortages can produce vegetables. Cur-

rently, the team has managed to build tank stands, provided 

households with 1000 L JoJo tanks, planted leafy vegetables 

inside the bag system and connected the irrigation. The inter-

vention is intended to contribute to reducing food insecurity at 

the household level, and the team will continue to support 

climate change-prone communities in Giyani Municipality. 
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Figure 1. Cyanide quantifying procedure.  

Cyanide (CN) is a toxic substance that can be poisonous to 

humans and is present in nature in more than 2000 plant 

species (Kassim et al., 2014). Among crop plants that gener-

ate CN in nature are cassava, sorghum, sweet potato, cab-

bage, linseed, millet, bamboo, alfalfa, beans, nuts, peanuts, 

cashews, and seeds and berries of some fruits such as cher-

ry, peach, apricot and apple (Bradbury et al., 2011). CN is a 

compound that contains carbon and nitrogen elements in a 

triple bond and in the oxidation state (Kuyucak and Akcil, 

2013). It is prevalent in plants as cyanogenic glycosides, a 

secondary metabolite stored in plant tissues, and when 

plants are damaged by mechanical actions (cutting, crushing, 

bruising, or chewing), the glycosides become hydrolysed by 

enzymes, leading to the production and release of the toxic 

hydrogen cyanide (HCN) (Abraham et al., 2016; Kassim et 

al., 2014). Although the functions of cyanogenic glycosides 

have not been well documented, in some plant species, it is 

used as a self-defence mechanism against herbivore preda-

tors (Boter and Diaz, 2023).  

 

Plants that accumulate more than 200 mg cyanide per 100 g 

fresh weigh are considered dangerous and potentially toxic 

(Aranguri-Llerena and Siche, 2020). Cassava, the most wide-

ly grown tuber crop in Africa, contain high levels of cyano-

genic glycosides which can break down to release HCN 

through enzymatic hydrolysis. In crops, the concentration of 

cyanogenic glycosides depends on the age and genetic 

makeup of the plant and environmental factors such as loca-

tion, season, soil type and moisture level. Nyaika et al. 

(2024) reported that there is a wide variation and high levels 

of cyanide concentration (9 to 1148 ppm) in cassava tubers 

and products. The variation in concentration is exacerbated 

by climate-induced increases in the frequency, intensity and 

occurrence of drought, heat waves and biotic stresses.  

 

Standardized cyanide quantifying methods underscores the 

critical need for assessing the cyanide level in cassava foods 

and products to uphold food safety. In this study, the picrate 

method was used to determine the cyanide content of cassa-

va flour (Fig. 1). For calibration of cyanide, concentrations of 

2 - 200 μg HCN /mL was made and a linear relationship with 

correlation coefficient (R2) = 0.98 was obtained and determi-

nation of the equation of the straight line (y = 0.00259x + 

0.0275) (Fig. 2). The value obtained for correlation coefficient 

(R2) were satisfactory for the method employed in the quanti-

fication of cyanide level in the samples. Cyanide concentra-

tion as low as 2 μg could be detected and the values ob-

tained were reproducible. In this experiment, 10 g of sample 

was used for quantitative analysis, however, 5 g sample 

could be sufficient. 

 

Standardizing cyanide quantification protocols involves es-

tablishing consistent procedures for measuring cyanide con-

centrations in various samples. Key aspects include sample 

preparation, separation techniques, detection methods, and 

quality control measures. In this study, we managed to es-

tablish and calibrate quantifying cyanide concentration via 

picrate methods. Results obtained in this study show varia-

tions in the levels of HCN among genotypes, location and the 

interaction of the two, signifying the importance of testing 

several genotypes across different environments. All the 
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genotypes revealed low levels of cyanide content (<10 ppm) 

suggesting all the cultivars under production in South Africa 

are sweet cultivars. The Agricultural Research Council (ARC) 

has been promoting cassava leaves and roots for human 

consumption and animal feed. The importance of quantifying 

cyanide content in cassava determines safe cyanide levels in 

foods and feed, to ensure the quality of the final product, pre-

venting risks related to cyanide poisoning. This could serve 

as a reliable quantifying procedure to detect risk emanating 

from cyanide for human consumption and animal feed quality 

and safety.  
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Virus complexes of Allium species:  
Diagnostics and virus elimination to improve the productivity 
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The genus Allium comprises more than 600 species of mono-

cotyledonous flowering plants. The most extensively re-

searched edible species are garlic (Allium sativum L.), onion 

(Allium cepa L.), leek (Allium ampeloprasum var. porrum L.), 

chive (Allium schoenoprasum L.) and shallot (Allium cepa 

var. ascalonicum L.). Garlic (Allium sativum L.) is a well-

known herb that can also be used for medicinal purposes. 

Garlic is a high value commodity and is suitable for increased 

market returns under conditions of limited agriculture re-

sources. The gross value of garlic production was over R10 

million in 2018 according to the Department of Agriculture, 

Land Reform and Rural Development (DALRRD). Garlic and 

onion plants are prone to viral infections which have the po-

tential to significantly lower crop yields and quality. Commer-

cial garlic cultivars are produced by vegetative propagation, 

and they tend to accumulate viral complexes (infection by 

more than one virus in a plant). General symptoms include 

yellow mottling (mosaic) or stripes on the leaves (Fig. 1). 

Consecutive planting of virus-infected planting material can 

lead to yield losses of up to 50% (Lunello et al., 2007). 

 

Figure 1. Characteristic viral symptoms of yellowing and stripes on 

garlic leaves, submitted to the ARC-VIMP diagnostic centre by a 

garlic farmer.  

The five major viruses affecting garlic in South Africa include 

the Onion yellow dwarf virus (OYDV) and Leek yellow stripe 

virus (LYSV), both belonging to the Potyvirus genus, the 

Shallot latent virus (SLV) and the Garlic common latent virus 
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(GarCLV) in the Carlavirus genus and the viruses in the Al-

lexivirus genus, which are known as garlic pathogens. 

Tospovirus group of viruses such as Irish yellow spot virus 

have also been reported in other countries. Viruses of Allium 

species normally occur in mixed infections. Below is the de-

scription of the most important and commonly detected virus-

es of Allium species: 

 

Onion yellow dwarf virus 

OYDV is one of the most damaging viral pathogens of onion 

and garlic in South Africa (Stork et al., 2004). The virus be-

longs to the potyvirus group. It is transmitted by over 50 aphid 

species with Myzus ascalonicus, M. persicae, Acyrthosiphon 

pisum, etc., being the most important virus vectors. Aphids 

acquires the virus from the infected plants in less than one 

minute and transmit it to healthy plants in a short period of 

time (few seconds). The virus can also be transmitted using 

infected vegetative propagation material (the use of infected 

bulbs).  

 

Symptoms: OYDV symptoms observed are commonly mild to 

severe leaf malformation. Yellow lines (distinct striping) to 

complete yellowing of the leaf occurs, the leaves become flat, 

wrinkled, bend downward and leaves close to the soil fall off. 

Plants can also wither, get stunted, and leaves will dry (Fig. 

2). Fruits usually remain firm but do not reach their full size. 

Smaller flower clusters and fewer florets are formed in seed 

crops. Unique mosaic symptoms are observed in garlic plants 

in combination with other viruses. 

Figure 2. Symptoms of yellow striping to complete yellowing of the 

leaf observed on shallot onion plant, caused by Onion yellow dwarf 

virus. (Adapted from https://blogs.cornell.edu/livegpath/gallery/onion/

onion-yellow-dwarf-virus-on-shallots/) 

Leek yellow stripe virus 

LYSV is a potyvirus that affects garlic and other Allium crops 

such as leeks and onions. It is transmitted by aphids such as 

Myzus persicae, Aphis fabae, Aphis gossypii and vegetative 

propagation material, such as bulbs and cloves, used as 

planting material. It is often found in mixed infections with 

other viruses, such as OYDV and SLV. LYSV spreads easily 

and poses a serious risk to Allium production systems that 

rely on reusing cloves and bulbs from previous harvests.  

 

Symptoms: LYSV symptoms are mild, with slight yellow 

streaks (Fig. 3) on the edges and tips of older leaves. This is 

followed by chlorotic stripes (longitudinal streaking on 

leaves), which initiate from their base. Yellowing of the whole 

leaf has been reported. Infected plants are also stunted, 

some will have less lustre. Infection by the virus also affect 

the storing quality. These signs can be confused 

with nutrient deficiencies or stress from weather conditions. 

However, if the infection occurs early in the season or com-

bines with other viruses (carlaviruses), the damage becomes 

much worse. Both poty- and carlaviruses are aphid transmit-

ted in a non-persistent manner, which means the aphids 

become viruliferous quickly but remain so only for short peri-

od (EPPO standards PP 2/4(2), 2000). Controlling aphids by 

chemical spraying is therefore not a successful strategy.  

Irish yellow spot virus  

Iris yellow spot virus belongs to the tospovirus group of virus-

es and is known to affect Allium crops. It affects production 

and crop losses of up to 100% have been reported in other 

countries. This is transmitted by onion thrips (Thrips tabaci), 

and they are the only vector reported to transmit Iris yellow 

spot virus.  

 

Symptoms: Iris yellow spot virus is characterized by chlorotic 

and necrotic eyespots with a green island at the center, 

known as diamond eyes (Fig. 4). Sometimes, green tissue in 

the center of the lesions is present in the shape of a dia-

mond, which is considered a characteristic of this disease. 

Figure 3. Yellow stripe symptoms on leaves caused by Leek yellow 

stripe virus (adapted from PlantwisePlus Knowledge Bank, 2024). 

Figure 4. Symp-

toms of yellow 

spots and straw‐
coloured chlorotic 

or necrotic lesions 

due to Irish yellow 

spot virus (adapted 

from Bag et al., 

2015). 

https://blogs.cornell.edu/livegpath/gallery/onion/onion-yellow-dwarf-virus-on-shallots/
https://blogs.cornell.edu/livegpath/gallery/onion/onion-yellow-dwarf-virus-on-shallots/
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Allexiviruses 

These are viruses that belong to a virus group called Allexivi-

ruses. Allexi virus include Garlic virus A (GarV-A), -B (GarV-

B), -C (GarV-C), –D (GarV-D), −E (GarV-E) and –X (GarV-X), 

and Shallot virus X (ShVX). Allexiviruses are a complex 

group of different viruses with related sequences. Their 

names are derived from the Allium genus they infect. They 

are transmitted by mites species such as Aceria tulipae and 

are a threat to several economically important hosts, due to 

their occurrence as mixed infections.  

 

Symptoms: Allexivirus symptoms include yellowing and de-

formation of garlic leaves, causing bulb yield reduction.  

 

Carlaviruses 

Garlic crops are often infected with two carlaviruses: Shallot 

latent virus (SLV), also known as Garlic latent virus (GarLV), 

and Garlic common latent virus (GarCLV). These viruses 

mostly spread through aphids or when farmers replant infect-

ed garlic cloves. On their own, they do not usually show clear 

symptoms, hence the name "latent". However, when they are 

in combination with other viruses, especially potyviruses, like 

Leek yellow stripe virus, symptoms are more profound, lead-

ing to bigger yield losses. Since these viruses do not show 

any symptoms, they are difficult to spot and control, making 

them a major challenge for garlic farmers who reuse their 

own planting material.  

 

Integrated pest and diseases management 

Garlic viruses do not seem to be seed-borne, but spreads 

through vegetative transmission. Management should there-

fore include virus-free bulbs and cloves for planting and con-

trol of aphids and insect vectors. A 2-3 month host-free peri-

od should be included in the cropping schedule. The principal 

causes of infection (infected seedlings in the field, infected 

weeds, volunteers, biennials and perennial crops) should be 

eliminated to minimise virus spread. Nurseries should be 

inspected at regular intervals, potential virus-infected plants 

should be rogued immediately, and onion seeds should be 

produced in plots isolated from other crops of Allium species. 

Certification schemes should also maintain virus-free mother 

plants under conditions designed to prevent infestations by 

vectors, and contaminations with infected plant material. 

Testing of planting material (closes/bulbs) to be used as 

planting material for the presence of viruses and clean seed 

practices are key to keeping these viruses in check.  

 

Implementation of virus-free assurance system 

Virus-free planting material of good quality is a necessity that 

will improve the production of Allium species in South Africa. 

The ARC started with the set-up of a garlic virus-free assur-

ance system, which is imperative to improve production quali-

ty. This will ensure that nuclear stock plants are maintained 

under virus-free conditions and tested at regular intervals to 

provide farmers with virus-free planting material. Research-

ers at the ARC-VIMP have the expertise to develop and im-

plement such an assurance system which will incorporate the 

production of virus free planting material through tissue cul-

ture system and diagnostic services.  

 

Due to difficulties experienced with serological detection 

methods, such as Enzyme Linked Immunosorbent Assay 

(ELISA), sequence-specific molecular detection methods are 

recommended to detect viruses in garlic plants. A diagnostic 

method that is fast and sensitive was therefore developed by 

ARC-VIMP. The method is based on the reverse transcrip-

tase polymerase chain reaction (RT–PCR), which is 10–100 

times more sensitive than ELISA (Dovas et al., 2001). 

 

The isolation of RNA from virus-infected garlic leaf or bulb 

material was optimized at the ARC-VIMP. Primers from the 

five major viruses were combined into a multiplex RT-PCR, 

and conditions optimised on ordinary and red garlic grown at 

the ARC-VIMP to detect a mixture of viruses present in the 

samples. Amplified virus fragments were then separated by 

gel electrophoresis under optimised conditions. The diagnos-

tic test was successful to detect all five major garlic viruses in 

a single step, and was subsequently applied to more sympto-

matic garlic samples received from farmers. Both leaf and 

garlic bulb samples were successfully screened. It was evi-

dent that all tested samples were infected by at least three 

viruses, and none were found to be free from any of the five 

major viruses screened (Fig. 5). 

Figure 5. Diagnostic screening of different garlic samples for the 

five major viruses infecting garlic using multiplex RT-PCR. M: 50 

bp ladder. +: Positive control multiplex RT-PCR reaction of garlic 

cDNA containing all five viruses. Lane numbers: Sample numbers. 

The detected viruses, and fragment size expected according to the 

literature, are indicated on the right. 

Preliminary results showed that subsequent to establishment 

of meristems in vitro, a decrease was detected in the number 

of viruses infecting the plant material. The lowest infection 

numbers were found in white and red garlic clones main-

tained in vitro, all of which had OYDV, which was in some 

cases in co-infection with Allexivirus. The next step in the 

garlic assurance system is to clean material from virus and 

other diseases, and then to multiply it for use by our farmers. 

Different treatments can be performed on garlic plants in tis-

sue culture to eliminate viruses, but the success depends on 

the virus involved, as well as genotype since these vary with 

regards to response to tissue culture conditions. 

 

Future efforts endeavour to apply the diagnostic test to sam-

ples that have been subjected to virus elimination, to confirm 

the absence of virus. More experiments of virus elimination 

and diagnostic screening need to be performed to collect 

more accurate data and to generate virus-free clones for mul-

tiplication and distribution. Also in the pipeline is the next 

generation sequencing of the infecting virus genomes from a 

pool of garlic samples infected with viruses. 

 

The assurance system of the ARC will add value to farmer’s 

planting material through an easily identifiable assurance 

mark that will attest to the quality of the material. This devel-

opment is set to improve the garlic industry to a new level in 

South Africa. 
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Globally, nearly 3 billion people are suffering from chronic 

hunger, while 2 billion are struggling with food insecurity, and 

more than a third of the world’s population is affected by mi-

cronutrient deficiencies (Adelabu and Franke, 2023). Food 

security has been a major global challenge in recent years 

due to the growing population and reduction in crop yields, 

making it difficult to feed the increasing population (Ayilara et 

al., 2022). Factors such as income inequalities, poor soil 

health, and more recently, climate change and conflict/war 

are the leading causes of global food and nutrition insecurity, 

as well as malnutrition (FAO, IFAD, UNICEF, WFP, and 

WHO, 2022). Thus, the incorporation of underutilized leg-

umes in cropping systems can go a long way in alleviating 

food insecurity because of their inherent properties, such as 

their ability to survive under drought conditions, 

their high nutrient status, and most especially, their 

high nitrogen-fixing potentials which consequently 

increase plant growth, crop yield and food produc-

tion (Fig. 1) (Aliyara et al., 2022; Samal et al., 

2023). Underutilized legumes can be defined as ‘a 

diverse group of leguminous plants that have been 

historically overlooked or underused in mainstream 

agriculture and food systems, despite their potential 

nutritional, environmental, and socio-economic 

benefits’ (Odeku et al., 2024). 

 

Their ability to fix atmospheric nitrogen and im-

prove soil fertility offers sustainable alternatives to 

synthetic fertilizers (Aliyara et al., 2022; Samal et 

al., 2023). Thus, farmers can reduce reliance on 

chemical inputs, prevent soil erosion, and foster 

sustainable farming practices (Odeku et al., 2024). 

Malnutrition has been reported as the leading 

cause of stunted growth (especially in children be-

low 5 years) as well as child and infant death 

(Ayilara et al., 2022). The underutilized legumes are very 

high in vital nutrients, such as proteins, lipids, fiber, carbohy-

drates, amino acids, fatty acids, vitamins, and minerals, 

which promote healthy growth and reduce the risk of diet-

related disorders (Table 1) (Odeku et al., 2024). Thus, their 

inclusion in cropping systems has been identified as a meas-

ure to ensure sustainable and resilient food systems, im-

prove diet quality, and increase smallholder farmers’ in-

comes.  

 

In addition to their ability to fix nitrogen and contribute to hu-

man health, underutilized legumes have a unique physiologi-

cal makeup and harbours microbes that can survive and be 

active in extreme conditions, such as saline, drought, ex-
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Role of underutilized legumes in food security and agronomic  

research 
 

Compiled by Zanele Ngwenya, Bagaisi Islam, Mariette Truter and Hintsa Araya 

Figure 1. Role of underutilized legumes in agriculture, nutrition, and environmental 

sustainability towards enhancing global food security (Odeku et al., 2024). 
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Table 1. Nutritional content of selected underutilized legumes 

Common name Scientific name Nutritional content Citation 

Bambara groundnut Vigna subterranean Protein (18.0–24.0%), carbohydrates (57.43–63.09%) 

and fiber (5.0–12%) 
Udeh et al. (2020) 

Cowpea Vigna unguiculata Crude protein (21%-32%), carbohydrates (50-60%), 

crude fiber (18-32%) and crude lipids (0.5-3.9%) 
Mekonnen et al. (2022) 

Jack bean Canavalia ensiform-

is 
Protein (23.8%-35.0%), carbohydrates (45.2-63.1%), 

fats (1.8-2.9%), fiber (4.9-24.6%) and lipids (1.48-6.0) 
Purwandari et al. (2023) 

Mung bean Vigna radiata Protein; whole seed and (17.9-25.3%), crude fiber 

(2.9-17.04%), carbohydrate (32.14-66.33%) and 

crude fat (0.12%-2.31%) 

Mekkara nikarthil 

Sudhakaran and Bukkan 

(2021) 

Tepary bean Phaseolus acutifoli-

us 
Protein (21.5-25.3%), carbohydrates (65-69%), fats 

(0.9-1.2%) and crude fiber (2.9-3.1%) 
Porch et al. (2017) 

treme pH, and temperature. Their climate-resilient features 

make underutilized legumes future crops in the fight against 

climate change and hunger, especially in sub-Saharan Africa. 

 

The Agronomy unit within the Leguminous, Leafy and Fruit 

Vegetable division is currently running multiple projects on 

underutilised legumes to promote them as climate-smart 

crops and as the leading candidates to fight against food 

insecurity, especially in poor rural communities. Fig. 2 shows 

some of the underutilised legumes the team produce during 

the 2024/2025 cropping season and agronomic research 

activities focusing on plant spacing, fertilizer and water re-

quirement, intercropping, crop rotation, etc. 

 

The team will be adding jack bean (Canavalia ensiformis) 

and tepary bean (Phaseolus acutifolius) to the list of underuti-

lised legumes they are researching during the 2025/2026 

cropping season. 
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cowpea (Vigna unguiculata) and dry beans (Phaseolus vulgaris). 
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Farmers support to enhance preservation of seeds in rural  

communities 
 

Compiled by Dr Nozipho Motsa, Dr Slindile Miya, Dr Julia Mulabisana, Dr Annah Mahlangu, Mr Tshepang Mabaso, Ms 

Gugu Zulu and Ms Ntanda Gqutyana  

As part of the seed systems and quality assurance project of 

the ARC-VIMP, funded by the Department of Agriculture, the 

ARC team visited three communities in uMgungundlovu 

district in KwaZulu-Natal to conduct surveys and train farm-

ers on the importance of community seed bank systems, a 

crucial endeavor to ensure sustainable seed conservation 

and food and nutrition security. Communities visited includ-

ed KwaSwayimane, Richmond and Mooi River. These com-

munities are located at least 35 km away from Pietermaritz-

burg. Farmers in these communities individually own land 

allocated to them under the Ingonyama Trust. The farmers 

were mobilized by the KwaZulu-Natal Department of Agricul-

ture and Rural Development (KZNDARD) through their ex-

tension advisors. A brief presentation on the importance of 

seed security, seed quality and seed health (Fig. 1) was 

given by the ARC-VIMP team. This was done to raise 

awareness on why a sound community seed system needs 

to be formalized and why it is important to establish and 

support community owned seed banks. These farmers fur-

ther participated in a survey where the ARC-VIMP team was 

assessing local crop biodiversity with an aim of determining 

if a community seed bank is needed in these areas. 

 

The interaction revealed that smallholder farmers still keep 

their own seeds for planting in the following season. The 

farmers were requested to bring along samples of different 

seeds/crops they produce in the area for display purposes 

(Fig. 2). Some seed samples were donated for further analy-

sis at the ARC-VIMP. Farmers from all three communities 

participated with enthusiasm and they were pleased to know 

that their traditional methods used to preserve seeds and 

their efforts to conserve landraces are being recognized by 

the government. The farmers shared with the ARC-VIMP 

team handy tips on how to identify and select crop plants 

that will be kept as seeds for the following season. Farmers 

also outlined the post-harvest treatments employed and 

storage environments. It should be noted that most of the 

farmers utilize all the seeds at planting season with the hope 

of selecting and harvesting a new batch of seeds from the 

current crop, thus keeping their seeds rejuvenated every 

year. Farmers in all three locations expressed interest in 

Figure 1. One of the awareness workshops on community seed 

banks and seed quality presented by the ARC-VIMP within the uM-

gungundlovu district, KwaZulu-Natal. 

establishing and supporting their own community seed 

bank in their respective areas. 

 

The farmers promised to engage their local authorities 

as soon as possible to request land where a community 

seed bank can be constructed. Comprehensive training 

on how to establish a community seed bank will be of-

fered as a follow-up after the awareness. The actual 

structure of a community seed bank will be supported 

by further training on governance of the community 

seed bank, storage equipment, preservation of seed 

quality and other maintenance procedures to ensure a 

lasting seed security system.  

 

Contact: Dr Nozipho Motsa at MotsaN@arc.agric.za 

Figure 2. Farmer saved seeds brought for display purposes.  

mailto:MotsaN@arc.agric.za
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Showcasing technologies that improve food security during the 

National Science Week 
 

Compiled by Nqubeko Nxumalo, Thabo Nkuna, Makgoka Moremi, Zanele Ngwenya, Beverly Mampholo, 

Hintsa Araya and Mariette Truter 

Figure 1. Biochar produced from different agricultural waste 

sources.  

Each year, the Department of Science, Technology and Inno-

vation organizes a National Science Week (NSW), which is 

the largest annual science engagement event in South Afri-

ca. The NSW includes activities such as research dialogue 

sessions, science cafés, and exhibitions across the country, 

aimed at closing the gap between society, youth and sci-

ence. It is part of the Department’s efforts to give South Afri-

cans more background about science, technology, engineer-

ing, and mathematics; making them aware of scientific and 

technological developments and enabling them to form their 

own opinions about science matters related to improving 

food security. The NSW 2025 took place from 4 to 9 August 

2025 under the theme “Science, technology and innovation 

are for everyone“, with a kick-off event at the Tshwane Uni-

versity of Pretoria on 2 August 2025.  

 

The Agronomy team from the Leguminous, Leafy and Fruit 

Vegetable (LLFV) Division, Agricultural Research Council-

Vegetable, Industrial and Medicinal Plants, participated in the 

NWS 2025 kick-off event held at the Tshwane University of 

Technology, Pretoria campus. The team exhibited different 

biochar feedstocks, indigenous seeds, and a bag system for 

production.  

 

During the event, the team explained how biochar (Fig. 1) 

was made from plant material waste. Apart from reducing 

waste, biochar incorporated into soil increases crop yield and 

improves sustainable agriculture by enhancing soil fertility, 

increasing water retention, and promoting soil health and 

microbial activity. Biochar also contributes to the long term 

storage of carbon that were captured within the plant material 

during normal plant growth, making it a potentially valuable 

tool for climate change mitigation. Turning waste into won-

ders through a process called pyrolysis, whereby the organic 

plant material is heated in a low-oxygen environment. This 

traps carbon within the biochar that would go into the air as 

carbon dioxide during other processes (decomposition or 

burning) and turns it into a stable form that can be added to 

the soil. The biochar exhibited alternative use of agricultural 

wastes and inspired learners to think like innovators.  

 

The team showcased different indigenous seeds for African 

leafy vegetables to promote them as a good candidate in the 

fight against food insecurity. The team explained to visitors 

(Fig. 2) that the indigenous crops are generally more tolerant 

to some unfavourable weather conditions and pests, making 

them key to food security in the face of climate change. They 

require less input for production and are also nutrient-dense 

and rich in phytochemicals. Apart from promoting the use of 

some indigenous crops, the LLFV-Agronomy team also ex-

hibited the use of the bag system to fight food insecurity, 

where the issue of space and water availability was ad-

dressed. Each bag can grow up to 60 to 100 leafy vegeta-

bles, which leads to maximum utilization of space. 

 

The team also showcased a closed hydroponics system in 

the form of a vertical tower (Fig. 3). It is a tall, cylinder-like 

Figure 2. (Top) The Minister of Science, Technology and 

Innovation during his visit to the ARC booth. (Bottom) Bag 

production system with leafy vegetables on display during 

the NSW 2025.  

structure with pocket-like openings where plants are trans-

planted. At the base, there's a reservoir that holds a nutrient-

enriched water solution. A submersible water pump inside 

the reservoir circulates the solution to the top of the tower. 

From there, the water flows down over the roots of each 

plant before being redirected back to the reservoir in a con-

tinuous, recirculating process. The hydroponics tower is part 

of a technology that is being promoted as a strategy to grow 

crops in non-viable spaces. It is a highly efficient system 

aimed at vegetable production in urban spaces, balconies, or 

indoor spaces. This system is exciting and attracts many 

young people due to its innovative way of growing plants.  
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Empowering farmers in Eastern Cape and Mpumalanga: A step towards 

sustainable agriculture 
 

Compiled by Ntokozo Dladla, Mirriam Islam, Chuene Victor Mashamaite, Tshumbedzo Nemandalali, Phomolo  

Maphothoma, Linda Xulubana, Goodman Nonambane, Mariette Truter and Hintsa Araya 

 

The visit was concluded at 15h30 and was deemed a suc-

cess, with students learning something new that could im-

prove their understanding of crop production, circulation of 

agricultural wastes to enhance soil quality and increase crop 

yields, an alternative vegetable production system, and in-

digenous leafy vegetables and their benefits. Overall, exhib-

iting at NSW 2025 was a success, and it was more than just 

a science lesson. 
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Contact: Nqubeko Nxumalo at NxumaloN@arc.agric.za 
Figure 3. Showcasing a closed hydroponics system in the form of a 

vertical tower during the NSW 2025. 

In many parts of South Africa, access to knowledge about 

sustainable food production remains a significant barrier, 

particularly when it comes to cultivating nutrient-rich leafy 

vegetables. Modern agricultural techniques, such as climate-

smart practices that promote soil and water conservation, are 

not well disseminated in the smallholder farming communities 

in the rural parts of Eastern Cape and Mpumalanga Provinc-

es. To address these challenges, the ARC, in partnership 

with the Department of Agriculture (DoA), collaborated to 

deliver an accredited dynamic training programme to 25 local 

farmers in each province. This programme focused on sus-

tainable vegetable production and innovative farming practic-

es. The initiative took place at Cofimvaba, Eastern Cape and 

Thulamahashe, Mpumalanga Province, under the ongoing 

farmers' participatory research on sustainable vegetable pro-

duction led by the ARC-VIMP. This programme aims to equip 

local farmers with the skills and knowledge necessary to im-

prove agricultural productivity and promote long-term sustain-

ability. 

Group picture of the farmers, LLFV Team and local extension officers 

in the Eastern Cape Province. 

Farmers during an excursion to one of the farmers' sites, where the 

ARC team is conducting a demo site trial for sustainable vegetable 

production. 

Group picture of the farmers and the LLFV Team in the Mpuma-

langa Province. 
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Left: Mr Mbasa Mapasa, Assistant Director for Intika Yethu Munici-

pality. Rigth: Mr Nonambane, Local extension officer from the De-

partment of Agriculture, addressing farmers during training.  

The programme commenced in the Eastern Cape from 17 to 

20 March and was concluded in Mpumalanga from 24 to 28 

March 2025. Ms. Ntokozo Dladla, Mrs. Mirriam Bagaisi Is-

lam, and Dr. Chuene Victor Mashamaite facilitated the train-

ing sessions. Participants included youth, women, elders, 

students, DoA interns, and DoA officials. The training was 

designed to be both theoretical and practical, enabling farm-

ers to apply their new skills immediately. The training began 

with classroom-based theory and practical demonstrations 

and concluded with an excursion to a local farmer’s site on 

the final day. Key topics covered included tool selection, 

proper handling of planting materials, crop spacing, the envi-

ronmental impacts on production, and the cultivation of both 

summer and winter vegetables. Additionally, farmers ex-

plored mushroom production, crop rotation, integrated pest 

management, and practical skills such as fertiliser applica-

tion, seedling production, and drip irrigation system manage-

ment.  

 

A highlight of the training was a hands-on excursion, where 

participants learned climate-smart techniques such as 

mulching and the ridge-and-furrow system to conserve wa-

ter and improve soil health. The sessions on bag system 

farming and drip irrigation were particularly well-received, 

providing practical solutions for smallholder farmers facing 

water scarcity and climate-related challenges. The inclusion 

of integrated pest management provided eco-friendly and 

cost-effective strategies for addressing pest problems, em-

powering farmers to safeguard the long-term sustainability 

of their crops. This AgriSETA-accredited programme aligns 

with NQF Level 2 certification, ensuring that participants 

receive formal recognition for their efforts, further motivating 

them to adopt sustainable agricultural practices. The farm-

ers participated actively during the sessions, demonstrating 

enthusiasm and a strong commitment to improving their 

farming techniques.  

 

By promoting rural development and enhancing agricultural 

productivity, initiatives like this contribute to economic 

growth, food security, and improved livelihoods for rural 

households and cooperatives in Intsika Yethu and Bush-

buckridge. The Farmers Support Programme continues to 

play a vital role in skills development, empowering farmers 

to produce nutritious food while adapting to modern agricul-

tural challenges. As climate change and resource con-

straints persist, programmes like this are essential for build-

ing resilient and sustainable farming communities. 

Farmers during a theoretical session at Bushbuckridge Municipality 

in Mpumalanga Province. 

Left: A picture of a LLFV representative, local extension officer, and 

SABI Sands Nature Reserve representative during an excursion at 

one of the cooperate farms ARC-VIMP supports through the Farmers 

Support project. Right: farmers at Bushbuckridge, Mpumalanga shar-

ing knowledge about some of the climate-smart techniques they 

practice on their farm and how it benefits them. 

One of the climate-smart techniques (mulching types) to maximize 

production, demonstrated by a farmer. Mulching with organic materi-

al (plant waste) reduces weeds, water evaporation and increases 

soil health.  



Page 12 ARC-VIMP NEWSLETTER 

One of the key missions of the DoA is to enhance agricultural 

productivity to foster economic growth and ensure food secu-

rity. Thus, the ACR-VIMP and DoA representatives took the 

initiative to conduct training to achieve these goals. Farmers 

showed a positive response to the training by showing inter-

est in adopting and practicing Climate Smart Techniques to 

increase their production and improve their livelihoods. They 

further emphasized the challenges they face on their farms 

due to climate change. They were hopeful that the initiative 

the LLFV team took would make an impact on their liveli-

hoods. 
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ARC-VIMP at the 24th Entomological Society of Southern Africa 

Congress 
 

Compiled by Setho S. Sebitsang, Londeka Mbatha and Nozibusiso Maphumulo 

Figure 1. The Entomology team “Three Musketeers” that represent-

ed the ARC-VIMP at ESSA XXIV. From left to right: Londeka 

Mbatha, Setho Sebitsang and Nozibusiso Maphumulo.  

The 24th Congress of the Entomological Society of Southern 

Africa (ESSA) was held from 8-11 July 2025 at the University 

of the Free State (UFS) in Bloemfontein, Free State, South 

Africa. The event brought together researchers, students, 

and professionals from across the region to share the latest 

findings across diverse entomology disciplines, including 

sessions in agricultural entomology, biodiversity, conserva-

tion and climate change, biological control, soil biodiversity, 

Diptera, Lepidoptera, taxonomy, medical and forensic ento-

mology, edible insects, and technological innovation. The 

congress was guided by the theme Navigating Progress for a 

Sustainable Future in an Unpredictable World. 

 

The Agricultural Research Council-Vegetable, Industrial and 

Medicinal Plants (ARC-VIMP), Leguminous, Leafy and Fruit 

Vegetable (LLFV) division, Crop Protection unit, had a strong 

presence at the congress, with three members from the En-

tomology team in attendance. These included Ms Londeka 

Mbatha, Mr Setho S. Sebitsang and Ms Nozibusiso Ma-

phumulo (Fig. 1). The team showcased its entomological 

research through one oral and two poster presentations.  

 

Oral and poster presentations 

Setho S. Sebitsang, Abongile Nxitywa, Diedrich Visser, 

Nomakholwa F. Stokwe. Bioassays on pathogenicity and 

efficacy of entomopathogenic fungi as biocontrol agents 

against potato tuber moth, Phthorimaea operculella, in the 

laboratory (Oral). 

 

Londeka Mbatha, Diedrich Visser, Nozibusiso Maphumulo. 

Preliminary evaluation of selected essential oils as potential 

biological control options against the potato tuber moth 

(Poster). 

 

Nozibusiso Maphumulo, Diedrich Visser, Londeka Mbatha. 

Contact toxicity of certain essential oils against neonate lar-

vae of African bollworm, Helicoverpa armigera (Poster). 

 

The ESSA XXIV Congress provided an opportunity for the 

ARC-VIMP entomology team to make new connections with 

potential collaborators from industry and various local and 

international universities. The conference also provided a 

chance to engage and strengthen relationships with current 

collaborators such Dr Nomakholwa Stokwe (Fig. 2) from the 

Stellenbosch University and colleagues from the ARC-

Subtropical and Tropical Crops and ARC-Plant Health and 

Protection. 

 

Highlights of the congress 

The event commenced with a welcoming address by Prof. 

Johan van Niekerk, Vice-Dean of Agriculture at UFS, fol-

lowed by the launch of the book Biology, Ecological Im-

portance and Diversity of Southern African Insects authored 

by Clarke H. Scholtz and Hennie de Klerk. Over the course of 

the congress, three keynote speakers addressed critical 

themes in entomology. On 9 July, Prof. Johnnie van den Berg 

(Fig. 3A) discussed Integrated Pest Management and the 

adoption of genetically modified Bt crops in Africa. Dr Pedro 

Cardoso (Fig. 3B) followed on 10 July with a session focused 

mailto:islamb@arc.agric.za
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Figure 2. The ARC-VIMP Entomology team members with Dr 

Nomakholwa Stokwe, University of Stellenbosch (second 

from right).  

on arthropod conservation strategies for the next century. On 

11 July, Dr Subramanian Sevgan (Fig. 3C) explored the role 

of insects in ecosystem services within the One Health 

framework. The presentation of Dr Subramanian Sevgan 

from International Centre of Insect Physiology and Ecology 

(ICIPE), Nairobi, Kenya showed that Entomology is a very 

broad field. In his presentation, Dr Sevgan highlighted the 

milestones on black soldier flies research in Kenya. Their 

research on the various uses of black soldier flies has ena-

bled Kenyan communities to establish a number of business-

es, and create job opportunities and thus alleviate poverty. 

Through black soldier flies research, ICIPE has developed 

different products such as black soldier fly fertilizer, livestock 

feed, chicken feed, including cat and dog feed. Their work 

aligns with the work that has been done at ARC-VIMP 

through the DIVAGRI project where farmers at KwaNdaba 

KwaZulu-Natal were trained on the use of black soldier flies 

and their importance as seen on the previous issue of the 

ARC-VIMP Newsletter 24. The entomology team at the ARC-

VIMP, LLFV, Crop Protec-

tion has been doing mass-

rearing of the black soldier 

flies in support of the DI-

VAGRI project.  

  

Another highlight of the 

congress was the presen-

tation by Dr Michael Sam-

uel from “The National 

Institute for Communicable 

Diseases” under the ses-

sion of Medical, Veterinary 

& Forensic Entomology. Dr 

Samuel presented about 

“The first sterile insect 

technique (SIT) for an Afri-

can malaria vector”. The 

sterile insect technique 

has been used successful-

ly against agricultural in-

sect pests where males 

are sterilized using x-ray 

irradiation and released into 

the field to mate with fe-

males after which they 

would lay sterile eggs that 

does not hatch, hence reducing the population density of the 

insect pest. Dr Samuel’s presentation highlighted that the 

sterile insect technique may be an effective and viable alter-

native vector control by reducing the population density of 

Anopheles arabiensis, the primary vector of Malaria.  

 

Last but not least, Mr. Setho S. Sebitsang (Fig. 3D) from the 

ARC-VIMP delivered a compelling talk titled “Bioassays on 

Pathogenicity and Efficacy of Entomopathogenic Fungi as 

Biocontrol Agents Against Potato Tuber Moth, Phthorimaea 

operculella in the Laboratory”. The presentation, part of the 

Lepidoptera session on 10 July, highlighted innovative ap-

proaches to sustainable pest control using fungal biocontrol 

agents.  

 

A group photo of all delegates (Fig. 3E) was taken on 10 July 

during lunch and poster session, using a drone to capture 

the vibrant assembly from above. The image is now featured 

in the University of the Free State’s official gallery, commem-

orating the spirit of collaboration and shared purpose that 

defined the event. 

 

A wide range of parallel sessions covered topics including 

agricultural entomology, biological control, Diptera and Lepi-

doptera studies, edible insects, soil biodiversity, and entomo-

logical innovation. Each session showcased regional and 

international research, including breakthroughs in pest con-

trol, ecological monitoring, insect physiology, and biodiversity 

preservation. Social and networking activities were well-

integrated into the programme. Delegates enjoyed a wel-

come function, happy hour, student quiz night, congress 

dinner, and multiple poster sessions, all designed to foster 

collaboration and community engagement. 

 

Contact: Miss Londeka Mbatha at MbathaL@arc.agric.za 

or Miss Nozibusiso Maphumulo at Maphumu-

loN@arc.agric.za 

Figure 3. Highlights from the ESSA XXIV Congress held from 8–11 July 2025 at the University of the Free 

State, Bloemfontein: (A) Prof. Johnnie van den Berg presenting on Integrated Pest Management and Bt crops 

in Africa. (B) Dr. Pedro Cardoso speaking on arthropod conservation for the next century. (C) Dr. Subramani-

an Sevgan discussing insect-based ecosystem services in support of the One Health agenda. (D) Mr. Setho 

S. Sebitsang sharing MSc research on entomopathogenic fungi targeting Phthorimaea operculella for sustain-

able pest control. (E) Group photo of delegates, symbolizing unity and scientific collaboration at the congress. 

mailto:MaphumuloN@arc.agric.za
mailto:MaphumuloN@arc.agric.za

