A\
\——
ARC » LNR

Excellence in Research and Development

No. 29

Published:
21 September 2026

Inside this issue:
.|
Moringa Value addition 1-2
Cannabinoids In Hemp 2.3
and Cannabis

SA’s Essential Oil

Newsletter

Newsletter of the Vegetable, Industrial and Medicinal Plants, campus in the
Crop Sciences Programme of the Agricultural Research Council (ARC)

Moringa Value Addition: Spray-Dried Powder for
Various Applications

Compiled by Muvhuso Mutshinyani, Tlotlo Monageng, Siphosanele Moyo
and Nqgobile Masondo

Moringa oleifera Lam. (moringa), often
referred to as the “miracle tree”, is valued for
its rich supply of natural antioxidants,
vitamins, minerals and other health-
promoting compounds (Khaled et al., 2024).

The agroprocessing research team at
Agricultural Research  Council-Vegetable,
Industrial and Medicinal Plants (ARC-VIMP)
investigated the use of spray drying (Fig.2), a
rapid and cost-effective technology that
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These beneficial components make moringa
an attractive ingredient in functional foods,
nutraceuticals, cosmeceuticals and other
value-added products. Moringa formulations
are commonly prepared from dried and
ground leaf powder without necessarily
determining the types or concentrations of the
bioactive compounds present. Moringa
leaves are usually extracted using water or
other food-grade solvents, producing a liquid
extract for different applications. However,
this extract can quickly lose quality during
storage. Converting the extract into powder
provides a practical way to improve its
stability, extend its shelf life and make it easier
to handle and incorporate into a wide range of
products (Fig. 1).
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Fig. 1. Potential applications of spray-dried moringa extract powder in beverages,

transforms liquid extracts into a fine, stable
powder. Spray drying offers an efficient
approach for producing high-quality powders
with improved shelf life and greater potential
for commercial application. Using this
technology, the team successfully converted
an aqueous moringa leaf extract into a stable
powder that can be easily stored, transported
and incorporated into various products, while
helping to retain the wvaluable natural
compounds found in moringa.

The prepared extract was fed into a laboratory-
scale spray dryer (Fig. 2), where it was broken
into fine droplets and rapidly dried, converting
the liquid into fine powder particles. During the
drying process, the powder particles are
collected from the cyclone separator (Fig. 3),
resulting in a fine, light green powder. The final

cosmeceuticals,

nutraceuticals and functional foods. Picture developed using ChatGPT.
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Fig. 2. Preparation oFmoringa extract prior to spray drying.

spray-dried moringa powder exhibited a free-flowing
appearance and can be stored more conveniently than liquid
extracts.

Producing moringa extract powder through spray drying offers
several advantages, including extended shelf life, reduced
moisture content, improved transportation and storage,
improved water solubility without residue and easier
incorporation into various products. The powder may be used in
instant beverages, nutritional supplements, smoothies, bakery
products, cosmetics and nutraceuticals. This work
demonstrates the potential of agroprocessing technologies to
enhance the utilisation and commercial value of moringa and
other medicinal plants.

= Sorting / Cleaning
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Fig. 3. Moringa powder spray drying process.
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ARC-VIMP Develops Capability to Separate THC Isomers and
Quantify 14 Cannabinoids in Hemp and Cannabis Matrices

Compiled by Dashnie Naidoo-Maharaj, Bongisiwe Shelembe and Stephen Amoo

The rapid growth of the industrial hemp and cannabis sector in
South Africa is creating an increasing need for reliable,
accurate and high-quality cannabinoid analysis to support
research, quality control, crop characterisation, product
development  and regulatory  monitoring.  Accurate
determination of AS-tetrahydrocannabinol (AS-THC) is
particularly important in hemp and cannabis analysis. A key
analytical challenge is the reliable separation of the closely
related THC isomers A%-THC and A%-THC. Because of their
similar chemical structures, these compounds need to be
effectively separated to distinguish and accurately measure
them.

A significant analytical advancement at ARC-VIMP
Through collaboration between the ARC-VIMP Quality Control
Facility and the Microsep Waters division, the team has
successfully  optimised chromatographic ~and  mass
spectrometric conditions using Ultra-Performance Liquid
Chromatography coupled with Triple Quadrupole Mass
Spectrometry (UPLC-TQ-MS). The optimised method enables
the effective chromatographic separation of AS-THC and A°®-
THC (Fig. 1), strengthening the facility’s capability to accurately
identify and quantify these closely related cannabinoids. The
ability to distinguish these THC isomers is particularly valuable
when reliable determination of A9-THC concentration and total
THC is required, including research, hemp and cannabis
material characterisation and analytical support for regulatory
monitoring. This capability represents an important
advancement because effective chromatographic resolution of
A3-THC and AS-THC is not routinely available across
cannabinoid testing laboratories. The ARC-VIMP capability
therefore provides clients with a more comprehensive
analytical approach to THC analysis.

Quantification of 14 cannabinoids

Building on the successful separation of the THC isomers, the
ARC-VIMP Quality Control Facility can quantify 14
cannabinoids in hemp and cannabis samples (Fig. 2). The
current analytical panel includes: cannabidivarinic acid
(CBDVA), cannabidivarin (CBDV), cannabidiolic acid (CBDA),

L

Fig. 1. Separation of A® -THC and A® -THC in plant samples.

cannabigerolic  acid (CBGA), cannabidiol (CBD),
tetrahydrocannabivarin (THCV), tetrahydrocannabivarinic acid
(THCVA), cannabinol (CBN), cannabinolic acid (CBNA), Aé-
tetrahydrocannabinol (A®-THC), A°-tetrahydrocannabinol (A°-
THC), cannabicyclol (CBL), cannabichromene (CBC) and
tetrahydrocannabinolic acid (THCA). UPLC-TQ-MS provides
high sensitivity and selectivity for the detection and
quantification of these target compounds. The resulting
cannabinoid profiles provide growers, researchers and
producers with valuable information on the chemical
composition of their plant material and products.
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Comprehensive cannabinoid profiling can assist stakeholders
in making evidence-based decisions throughout the
developmental phases of hemp and cannabis value chain.

Strengthening analytical support for South Africa’s hemp
and cannabis sector

The successful separation of A>-THC and A°-THC marks an
important milestone in advancing cannabinoid analysis at ARC-
VIMP. The combination of advanced chromatographic
separation with triple quadrupole mass spectrometry provides
the ARC-VIMP Quality Control Facility with enhanced capability
to analyse cannabinoid composition and generate reliable
quantitative data.The collaboration with Microsep and Waters
specialists (Fig. 3) brings together ARC-VIMP's expertise in
medicinal and industrial plant analysis with specialised
knowledge in chromatography and mass spectrometry. This
partnership demonstrates the value of collaboration between
research institutions and technology specialists in developing
advanced analytical solutions for emerging sectors. The
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Fig. 2. Chromatogram showmg the cannab|n0|ds |dent|f|ed in the hemp
matrix.

Fig. 3. ARC- VIMP team members, Faith Malope (left) and Dr Bongisiwe
Shelembe (right) with Waters Chromatography Specialist, Marelize
Frylinck (middle) in the ARC-VIMP QC Facility.

capability to quantify 14 cannabinoids, including the ability to
distinguish A8-THC and AS-THC, provides ARC-VIMP with a
comprehensive platform for cannabinoid analysis and
strengthens the analytical services available to the South
African hemp and cannabis sector.

Supporting research, innovation and regulatory
monitoring

ARC-VIMP welcomes collaboration with growers, researchers,
producers and other industry stakeholders requiring high-
quality cannabinoid analytical services. By strengthening
analytical capability and generating reliable chemical data,
ARC-VIMP is contributing to evidence-based research, quality
assessment, regulatory monitoring and the sustainable
development of South Africa’s emerging hemp and cannabis
value chains.

Contact: Dr Dashnie Naidoo-Maharaj at
NaidooMaharajD@arc.agric.za

ARC-VIMP Supports Value Creation Across South Africa’s Essential
Oil Sector

Compiled by Bernard Mabotja, Dashnie Naidoo-Maharaj and Stephen Amoo

South Africa’s essential oil sector offers opportunities for
agricultural diversification, rural development, local value
addition, the development of high-value products for domestic
and international markets. Essential oils from medicinal and
aromatic plants are used in the pharmaceutical, cosmetic, food,
flavour, fragrance and wellness industries, creating
opportunities to move beyond the production of raw agricultural
materials towards higher-value botanical products. Realising
this potential requires scientific and technical support across
the value chain. The Agricultural Research Council-Vegetable,
Industrial and Medicinal Plants (ARC-VIMP) is contributing
towards strengthening the value chain through an integrated
programme spanning germplasm maintenance, plant
production, essential oil research, chemical characterisation,
quality control and product development.

From plant material to value-added products

The ARC-VIMP, through its Medicinal Plants and Industrial
Crops (MPIC) Division, supports value creation across South
Africa’s essential oil sector. Research encompasses the
selection and propagation of plant material, cultivation,
harvesting, processing and assessment of the resulting

essential oils and botanical materials (Fig. 1). This integrated
approach enables researchers to investigate how factors such
as plant genetics, cultivar, growing conditions, harvesting stage
as well as processing methods influence chemical composition
and quality.

3 il L4 I.|
Fig. 1. Glasshouse-grown lemon balm (left) acclimatised from tissue-
cultured plantlets and thyme plants propagated from cuttings (right) for
cultivation and essential oil research at ARC-VIMP.
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ARC-VIMP’s capabilities include:

e  Selection, propagation and cultivation of medicinal and
aromatic plants.

e Evaluation of cultivars, accessions and production
systems.

e Essential oil extraction and processing research.
e  Chemical profiling and characterisation of essential oils.

e |dentification of volatile and semi-volatile constituents
using GC-MS.

e Chemotypic characterisation of medicinal and aromatic
plants.

e Quality assessment and authentication of plant-derived
materials.

e Research supporting breeding and crop improvement.
e  Agroprocessing, product development and optimisation.

e Analytical and quality control support for research and
industry.

Generating knowledge for better production and quality
Essential oil composition can vary considerably according to
species, cultivar, geographical origin, environmental conditions,
cultivation practices, harvesting stage and processing methods.
Understanding this variation is important for selecting suitable
plant material and production systems and for developing
products with consistent chemical characteristics. ARC-VIMP
uses GC-MS chemical profiling (Fig. 2) alongside its plant
production and phytochemical research capabilities to
characterise volatile compounds in essential oils and aromatic
plant materials. Comparative chemical profiles can support the
identification of chemotypes, evaluation of cultivars and
assessment of production and processing approaches. This
information provides an evidence base for research, quality
improvement, product development and informed decision-
making across the value chain.

A -
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Fig. 2. Dr Bernard Mabotja conducting GC-MS analysis at the ARC-
VIMP Quality Control Facility to characterise volatile compounds in
essential oils.
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Supporting stakeholders across the value chain
ARC-VIMP’s capabilities can support a range of stakeholders
involved in developing South Africa’s essential oil sector,
including:

e Farmers and producer groups: Supporting the evaluation
of plant material and production approaches for
commercially relevant essential oil crops.

¢ Researchers and breeders: Generating chemical data to
support cultivar evaluation, chemotypic characterisation
and crop improvement programmes.

e Processors and manufacturers: Providing analytical
information to support the characterisation and quality
assessment of essential oils and botanical raw materials.

e Product developers: Supporting the selection and
optimisation of botanical ingredients for cosmetic,
wellness and other value-added applications.

e Government and industry stakeholders: Providing
scientific and technical expertise to support sector
development, innovation and value-chain growth.

Connecting agriculture, science and value addition

The development of a competitive essential oil sector requires
stronger connections between agricultural production, scientific
research, processing and product development. ARC-VIMP
provides an environment in which these components can be
integrated, helping to translate plant resources and scientific
knowledge into practical opportunities for value creation. The
work also contributes to skills development in plant production,
phytochemistry, analytical chemistry, quality control and
botanical product development, supporting the specialised
expertise required by South Africa’s growing natural products
sector. Through collaboration with farmers, universities,
industry, government and other research organisations, ARC-
VIMP aims to support the development of locally produced,
scientifically characterised, value-added essential oil and
botanical products.

Creating value from South Africa’s plant resources
ARC-VIMP’s essential oil research demonstrates how
agricultural research can contribute to value creation beyond
primary production. By linking plant cultivation, chemical
characterisation, quality assessment and product development,
ARC-VIMP supports the development of knowledge and
technologies that can contribute to agricultural diversification,
local enterprise development and sector growth. The ultimate
goal is to help move promising medicinal and aromatic plants
from cultivation to quality-assured, value-added products,
supporting a more innovative and competitive South African
essential oil sector.

Contact: Dr Dashnie Naidoo-Maharaj
at NaidooMaharajD@arc.agric.za

The Importance of Texture Analysis in Food Quality

Compiled by Sylvia Neluheni, Ebrahiema Arendse, Muvhuso Mutshinyani, Nqobile Masondo and
Stephen Amoo

Textural properties are a key determinant of food quality,
influencing consumer acceptance, purchasing behaviour and
product marketability. Attributes such as firmness, crispness,
chewiness and springiness contribute directly to the sensory
experience of a product and are often the primary basis on
which consumers judge freshness and quality. Textural defects,
including mealiness in fruit, sogginess in baked or fried
products and excessive toughness in processed foods, are a
common cause of consumer rejection and can result in
significant economic losses across the agroprocessing value
chain (Pellegrino & Luckett, 2020). Sensory evaluation alone

provides a subjective assessment of texture and is difficult to
standardise across assessors, products and time. Instrumental
texture analysis addresses this limitation by applying controlled
mechanical forces to a sample and measuring its physical
response, generating objective and repeatable data (Guiné,
2022). The CTX Texture Analyser at the Agricultural Research
Council-Vegetable, Industrial and Medicinal Plants (ARC-
VIMP)  Agroprocessing Facility measures texture
characteristics including hardness, firmness, adhesiveness,
cohesiveness, springiness, brittleness, chewiness and
resilience and is used by researchers and industry
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partners to assess fresh produce, processed foods, cosmetics
and novel functional products.

Basic principles of texture analysis

Texture analysis involves applying controlled mechanical forces
to a sample, which may be compressed, penetrated, punctured,
sheared, stretched or bent using specialised probes and
fixtures. The force applied and th Iting change in shape or

structure are recorded throughout the test, generating force-
time or force-distance curves from which texture characteristics
are calculated. These measurements provide objective
information on product quality, structural integrity, processing
behaviour and consumer acceptability. A photograph of the
CTX Texture Analyser used at the ARC-VIMP Agroprocessing
Facility is shown in Fig. 1.

Applications of texture analysis in agroprocessing

Texture analysis is applied across the agroprocessing value
chain and to a wide range of products, including fresh fruits and
vegetables, cereals, roots and tubers, bakery products, dairy
products, confectionery, plant-based foods, nutraceuticals,
medicinal plants and biodegradable packaging materials
(Stable Micro Systems, 2023). Texture measurements support
cultivar selection, optimisation of processing conditions,
formulation development, quality control and shelf-life
evaluation.

For example, texture analysis can be used to determine
whether a newly selected fruit cultivar is sufficiently firm to
withstand mechanical harvesting and long-distance transport,
or to guide the formulation of a snack product to achieve a
target level of crispness. Instrumental data of this kind

No 29

Page 5

complement sensory evaluation by providing reproducible
measurements that can be correlated with consumer
preference and product performance.

Texture analysis activities at the Agroprocessing Facility

The ARC-VIMP Agroprocessing Facility provides texture

analysis services to support agricultural research, product

development and quality assurance. Fresh produce, including
g

o i
Fig. 1. CTX Texture Analyser at the ARC-VIMP Agroprocessing Facility.

fruits, vegetables, roots, tubers and medicinal plants, are
evaluated for firmness, ripeness, puncture resistance and
compression strength. Processed products, including biscuits,
breads, rusks, breakfast cereals, pasta, confectionery, dairy
products, gummies and functional foods, are analysed for
hardness, crispness, chewiness, adhesiveness and elasticity.
In-house  prototypes developed by the ARC-VIMP
agroprocessing team, including pasta, ready-to-use (RTU)
cladode flour mix, cactus biscuits, pellets, breakfast cereal
flakes, hemp hair food, chips, freeze-dried fruits and
vegetables, powders, sweets and chocolate, are used to
develop standard operating procedures for the relevant product
categories.

The facility also supports research involving edible films,
biodegradable packaging materials, hydrogels and cosmetic
formulations by evaluating properties such as tensile strength,
flexibility, spreadability and mechanical stability. Examples of
products routinely evaluated using the CTX Texture Analyser
are shown in Fig. 2.

Texture analysis as a service
The ARC-VIMP Agroprocessing Facility offers texture analysis
services to researchers, universities, government institutions,

Fig. 2. Examples of products that can be evaluated using the CTX Texture AnaI);ser
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small, micro and medium-sized enterprises (SMMEs) and
industry partners. The facility provides access to specialised
instrumentation and technical expertise for evaluating physical
characteristics such as firmness, strength and flexibility in
agricultural commodities, processed foods, pharmaceuticals,
cosmetic formulations and packaging materials.

Clients can use the service to compare formulations, monitor
quality changes during storage, validate processing conditions
and assess product characteristics that influence consumer
acceptance, generating data that can support research
publications, product registration and commercial applications.
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Beyond Raw Materials: Capturing More Value from South Africa’s
Biological Resources

Compiled by Dashnie Naidoo-Maharaj and Stephen Amoo

South Africa’s extraordinary biological diversity provides a
strong foundation for a thriving bioeconomy spanning health,
nutrition, agricultural sectors, as well as cosmetics and other

materials. The greater opportunity lies in moving these
resources further along the innovation pathway from discovery
and scientific validation to standardised ingredients, intellectual

high-value bioproducts. However, biological resources create property, products, manufacturing and markets. Fig. 1
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Fig. 1. The bioeconomy value chain: from biological resources and discovery to intellectual property, products and national value creation.

Moving beyond raw materials

The transition from a biological resource to a high-value product
requires much more than extraction. It requires scientific
evidence, advanced analysis, standardisation, preclinical and
clinical development, product formulation, regulatory
knowledge and intellectual-property protection. For natural
products in particular, this process is essential. Traditional
knowledge and ethnobotanical use can provide valuable
starting points for discovery, but reproducible and commercially
viable products require rigorous evaluation of the biological

material, identification of relevant chemical markers,
demonstration of activity and appropriate safety and efficacy
evaluation. This is where research institutions such as the
Agricultural Research Council (ARC) play an important role. By
connecting plant science, bioprospecting, natural-products

chemistry, analytical science and product development,
research can progress beyond publications towards
technologies that can be adopted, licensed and

commercialised.
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Intellectual property is part of the innovation process
Intellectual property (IP) should not be viewed as something
that happens only after a product has been developed.
Opportunities for protection can arise at multiple stages, from
the identification of novel compounds and biological activities to
extraction methods, formulations, processing technologies and
other innovations. A stronger focus on IP and technology
development can help South Africa retain more value from its
biological resources while creating opportunities for licensing,
partnerships, local manufacturing and international market
access. This is particularly important when South African
biological resources lead to innovations with global commercial
potential. Our competitive advantage should not be limited to
possessing unique biological resources; it should include the
knowledge, technologies and IP developed from them.

Building integrated value chains

Realising this opportunity requires stronger connections
between research, government, industry and communities.
Researchers can generate knowledge and technologies, while
industry can contribute investment, manufacturing and market
access. Government can provide enabling policies,
infrastructure and funding across the innovation pipeline.
Communities and indigenous knowledge holders can contribute
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knowledge and participate in value creation. The objective
should be to move promising discoveries further along the
value chain rather than allowing them to remain isolated
research outputs.

From biodiversity-rich to innovation-rich

The opportunity extends well beyond medicinal plants. South
African biological resources and agricultural biomass could
contribute to nutraceuticals, functional foods, botanical and
cosmetic ingredients, pharmaceutical discovery, veterinary
products, agricultural bioproducts and other bio-based
technologies. Capturing this opportunity could support local
manufacturing, high-skilled employment, new enterprises, rural
value chains and exports while contributing to health and
environmental sustainability. South Africa therefore needs to
ask a different question. Not simply: What can we extract from
our biological resources? But: What can we create from them?
The future of the South African bioeconomy should be defined
not by the export of biological raw materials, but by our ability
to convert them into knowledge, IP, technologies, products,
businesses and global opportunities. We have the biological
resources. The opportunity now is to capture more of the value.

Contact: Dr Dashnie Naidoo-Maharaj
at NaidooMaharajD@arc.agric.za

ARC Bridging South Africa’s Industrial Hemp Seed Gap

Complied by Avhakholwi Matidze, Sindi Mzobe, Stuat Mametja, Patrick Nyambo, Meshack Mofokeng and
Stephen Amoo

Recent changes in South Africa’s legislative and regulatory
framework have created momentum for the revitalisation of the
cannabis sector. As the industry becomes more regulated and
commercially oriented, the demand for reliable, high-quality,
locally bred planting material adapted to South African growing
conditions is expected to increase. Despite the rising interest in
industrial hemp production, access to suitable and high-quality
seed remains a major challenge in the country. Historically, the
majority of seed available has been imported. However, the
differences in temperature, rainfall, photoperiod, pests and
diseases, as well as production systems can significantly
influence plant establishment, growth, yield, fibre quality and
seed production.

The development and registration of two locally bred industrial
hemp cultivars (ARC-CAN 01 and ARC-CAN 03) by the

Agricultural Research Council (ARC), South Africa mark a
significant step towards addressing the seed gap and
strengthening South Africa’s industrial hemp industry. Following
cultivar development, production of quality seed for further
multiplication and eventual distribution and/or sale to growers
becomes the next big step. Seed production involves carefully
managed multiplication to maintain cultivar identity, genetic
purity and seed quality while increasing the volume of seed
available. Successful hemp seed production requires careful
management throughout the crop cycle. Factors such as
planting time, plant population, isolation from other hemp
cultivars and effective pest and disease management are
important for achieving good seed yield and maintaining
cultivar integrity (Fig. 1).
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The seed production process involves several important stages
to ensure the quality and viability of the harvested seeds. Once
the plants reach maturity, the seeds are collected before
undergoing threshing and cleaning to remove chaff, plant

residues and other impurities (Fig. 2). The cleaned seeds are
then properly packaged, labelled and placed under suitable
storage conditions to preserve their quality and viability for
future planting and multiplication.

FROM HARVEST TO CLEAN SEED

@ UNCLEANED MATERIAL

Harvested material
contains seeds mixed
with plant debris
(leaves, stems, chaff, etc.)

@) SEED CLEANER

The seed cleaner
separates the seeds
from debris and
other impurities

9 CLEANED SEED

o ——

7 -‘-‘~?

Clean, high-quality seed
ready for storage,
planting and further
multiplication.

Fig. 2. Processing hemp seed from harvest to clean.

The increased availability of locally multiplied planting material
is expected to support researchers and farmers across the
country as the cannabis sector continues to expand.
Importantly, the initiative is not simply about producing more
seeds; it is about building a dependable supply of planting
material adapted to South African production conditions. The
initiative can help bridge the gap between increasing demand
for industrial hemp and the limited availability of locally suitable
seed, while strengthening the country’s capacity for a
sustainable and locally supported cannabis value chain.
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Development of Feminised Cannabis Seeds Can Improve Farmer
Yields While Maintaining Consistent CBD-Rich Medical Flower

Compiled by Boitumelo Mogale, Patrick Nyambo, Meshack Mofokeng, Karane Nkoana and Stephen Amoo

Why are feminised seeds important to farmers?

Cannabis growers face the challenge of achieving high yields
and consistent quality to meet the demands of the growing
cannabis market. Commercial production of cannabis for fibre
yield and cannabinoid production is widely practised using
seeds or vegetative propagation through cuttings. Vegetative
propagation of cannabis is a demanding process that involves
both establishment and transplantation of cuttings, making it
potentially less economical for field production. Thus, the use
of feminised seeds may offer a practical approach to improving
yields in fibre and cannabinoid production.

What are feminised seeds?

Feminised seeds predominantly produce female cannabis
plants (up to 99.9%) (Fig. 1). Conventional cannabis seeds
typically produce both male and female plants. The presence of
male plants can reduce the overall yield and quality of fibre

production. In cannabinoid flower production, pollination of
female flowers may result in seed formation and inconsistent
flower quality.

Fig. 1. All female cannabis population.
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Benefits of growing feminised seeds

e High fibre yield: Female plants have a relatively
higher secondary fibre content than male plants.

e Stable CBD profile: Unpollinated colas produce good
and medically consistent cannabinoids, ensuring that
chemical profiles remain the same across harvests.

¢ Uniform growth: Plants grow at the same rate and
size, being genetically true to type.

e Space and time saving: All resources are directed
towards formation of buds and time is not wasted on
eradicating unwanted male plants.

e Commercial feasibility: Feminised seeds are
suitable in cultivating a larger all female population as
opposed to vegetative propagation or cloning.

OVERALL
= RESULTS:
Feminised Seed

PRODUCTS USED:
« Biopharm Fem Maglc or Cyco Canna-FEM

USAGE: Spray chemicals 5 days before
switching to flowering , once a week until
pollen sacs start 1o form.

Treat one fernale plant
with tho selocted

(photoperiod < 12 hours)
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Fig. 2. A schematic representation of a typical feminisation protocol.

How are cannabis seeds feminised?

The feminisation process involves pollinating female plants with
pollen produced by chemically treated female plants to produce
seeds (see Fig. 2). Studies have shown that female plants can
be induced to produce pollen by spraying female plants with
various chemicals such as gibberellic acid and silver
thiosulfate. The seeds harvested from female plants pollinated
with chemically induced pollen are regarded as feminised
seeds and predominantly produce female plants.
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The Untapped Potential of Integrated Omics and Gene Editing in
Improvement for Abiotic Stress Resilience

Compiled by Londiwe Mabuza', Sunette Laurie', Molemi Rauwane?

Introduction

Sweet potato (I[pomoea batatas L.) is one of the world’s most
important root and tuberous crops, ranking among the top three
due to its high productivity, adaptability to diverse environments
and tolerance to drought and marginal soils. It is valued for its
dense and diverse nutritional composition including
carbohydrates, dietary fibre, proteins, vitamins, minerals and
antioxidants. Furthermore, sweet potato is widely recognised as
a "superfood” and because it contains bioactive compounds,
including provitamin A (B-carotene), anthocyanins and
polyphenols, which possess antioxidant, antimicrobial, anti-
inflammatory, anti-diabetic and anti-cancer properties. These
attributes make sweet potato important for promoting health
and improving food and nutrition security (Laurie et al., 2015).
In South Africa, the Agricultural Research Council (ARC) Sweet
Potato Breeding Programme, based at ARC-Vegetable,
Industrial and Medicinal Plants (ARC-VIMP), is one of the
oldest and most successful sweet potato improvement
programmes in Southern Africa. Established over 70 years ago,

it focuses on developing high-yielding, nutrient-dense and
disease-tolerant cultivars adapted to local production
systems. Through multidisciplinary research, farmer
participation and strong partnerships with national and
international organisations, the programme has released
numerous commercial cultivars that have contributed to
food security, rural livelihoods and the growth of South
Africa’s sweet potato industry (Laurie et al., 2015). The
programme supports sustainable agriculture by developing
cultivars adapted to changing climates and market
demands.

Despite the progress made by the ARC sweet potato
breeding programme, challenges such as a rapidly
changing climate, population growth, long breeding cycles
and diminishing resources necessitate more efficient and
innovative crop breeding approaches. Additionally, sweet
potato production in sub-Saharan Africa is increasingly
challenged by water-limited environments characterised by
low precipitation and high evaporation rates (Makhubu et
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al., 2025), thus increasing the crop's exposure to abiotic
stresses and highlighting the need for accelerated breeding
techniques.

High-throughput omics and precision gene editing
technologies (i.e. CRISPR/Cas9)

The advent of high-throughput omics technologies including
genomics, transcriptomics, proteomics, metabolomics and
phenomics, which can be integrated within a PanOmics
framework, together with gene editing tools such as the
Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR), have revolutionised crop improvement and breeding
(Saini et al., 2026). These technologies enable researchers to
investigate the molecular, biochemical and physiological
mechanisms underlying plant growth, development and
responses to biotic and abiotic stresses. Next-Generation
Sequencing (NGS) and transcriptomics enable genome-wide
characterisation and analysis of changes in gene expression in
real time, providing insights into how crops perceive, respond to
and recover from environmental stresses such as drought,
heat, salinity as well as biotic stresses such as diseases
(Rajendran et al., 2026). When integrated with proteomics,
metabolomics and phenomics, these approaches facilitate the
identification of key genes, proteins, metabolites and molecular
pathways associated with desirable agronomic traits
(Rajendran et al., 2026). In sweet potato breeding, PanOmics
technologies have facilitated the identification of molecular
markers and candidate genes linked to drought tolerance,
disease resistance, improved nutritional quality, storage root
development and yield (Makhubu et al., 2025). Such advances
can support marker-assisted selection, genomic selection and
genome editing, enabling breeders to develop climate-resilient,
high-yielding and nutrient-rich sweet potato cultivars more
efficiently than through conventional breeding approaches
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Precision-based genome editing platforms via programmable
nucleases such as ftranscription activator like effector
nucleases (TALENs), zinc finger nucleases (ZFNs) and
CRISPR/Cas have been the most used and promising
techniques for specific gene alterations (Saini et al., 2026).
However, owing to its ease in design and construction,
reproducibility and efficiency, CRISPR/Cas has emerged as
one of the most widely used genome-editing technologies.
Genome editing with CRISPR/Cas technology can involve the
induction of double-stranded breaks (DSBs) at predefined
locations in the genome to facilitate targeted genetic
modification. Target recognition is guided by a single guide
RNA-DNA base pairing and the presence of a protospacer-
adjacent motif (PAM) sequence (NGG for Streptococcus
pyogenes Cas9) adjacent to the target sequence. The Cas9
enzyme cleaves DNA approximately three nucleotides
upstream of the PAM sequence (Xing et al., 2014) after which
the DSBs is repaired through non-homologous end-joining
(NHEJ) or homology directed repair (HDR). Gene edited plants
with enhanced traits can be developed without introducing
foreign genetic material through NHEJ, which may facilitate
their acceptance under stringent regulatory frameworks
governing transgenic crops.

The CRISPR technology can be adapted to edit any living
organism by the simple provision of the site-specific guide
sequence. Since its first report in 2015, this technology has
evolved considerably and can now be used for a wide range of
applications, including multiplex genome editing, gene
activation and repression, regulation of gene expression,
targeted amino acid substitutions and numerous other
precision genome engineering applications (Saini et al., 2026).
Genes identified in stress responses through transcriptomic
analyses can be functionally characterised and modified using
CRISPR systems through gene knockout, activation or
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Fig. 1. Conceptual workflow illustrating how integrated PanOmics and CRISPR gene editing can accelerate the development of improved sweet
potato cultivars. Plants are exposed to target abiotic stresses to characterise stress responses using high-throughput omics technologies. Integrated
datasets are used to identify candidate genes and pathways associated with stress tolerance, which inform CRISPR system design for targeted trait
improvement. Edited plants are recovered through plant tissue culture and incorporated into breeding programmes to develop cultivars with enhanced

agronomic performance.

What the new era of breeding looks like for sweet potato

The increasing challenges posed by climate change and global
population growth necessitate the need for more efficient and
precise breeding approaches. For the first time in history,
scientists can better understand the complex interactions
among genes, proteins, metabolites and the regulatory
networks that control plant growth and responses to abiotic

stresses. Coupling this knowledge with precision genome
editing provides opportunities to target genes and regulatory
regions associated with desirable traits, including resilience to
abiotic and biotic stresses.

Gene editing with technologies such as CRISPR represents an
important tool for the accelerated sweet potato improvement.
However, despite its theoretical relative ease of design, the



ARC-VIMP NEWSLETTER

application of CRISPR in sweet potato is constrained by
polyploidy, high heterozygosity and inefficient transformation
and regeneration systems (Saini et al.,, 2026). Although a
handful reports on the application of gene editing in sweet
potato exist, they have primarily focused on starch composition,
such as the knockout of granule-bound starch synthase | to
produce amylose free-starch and viral resistance. Furthermore,
successful gene editing has been demonstrated at the callus or
cellular level, but the recovery of fully regenerated, acclimatised
plants remains a major bottleneck. Moreover, while stress-
responsive genes have been identified, their functional
validation and utilisation in breeding programmes remains
limited due to these technical constraints.

Integrated omics approaches have considerably advanced our
understanding of molecular mechanisms underlying complex
traits. In sweet potato, transcriptomic and proteomic studies
have identified key stress-responsive genes and pathways
(Zhao et al., 2025). Gene editing tools, such as CRISPR/Cas
systems, provide a means to functionally validate and precisely
modify candidate genes identified through omics, thereby
translating molecular insights into targeted crop improvement
strategies (Fig. 1). Therefore, while continued investment in
generating omics data is essential, it is equally important to
invest in the development of efficient genome editing,
transformation and plant regeneration systems. Integrating
these technologies will accelerate genetic improvement and
support the development of nutritionally valuable and climate-
resilient sweet potato cultivars.
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Improving Moringa oleifera Germination for Sustainable Production

Compiled by Nonkululeko Mkhize', Patrick Nyambo', Chuene Victor Mashamaite?, Asanda Mditshwa?,
Stephen Amoo' and Ebrahiema Arendse'’

Moringa oleifera Lam., commonly known as moringa, is a multi-
purpose crop valued for its nutritional, medicinal and drought-
tolerant properties. The crop has attracted increasing interest
due to its potential to contribute to food and nutrition security,
diversify agricultural production and support farmer livelihoods
(Mashamaite et al., 2021). However, successful moringa
production begins with effective seed germination and healthy
seedling establishment. Poor and uneven germination can
result in asynchronous emergence, while weak seedling vigour
leads to poor plant survival and early seedling growth,
ultimately affecting its yield and quality. Successful germination
and seedling establishment may be influenced by several
factors, including seed quality and age, seed coat
characteristics, soil moisture availability, temperature and
storage conditions. Addressing these factors is therefore
important for achieving rapid, uniform germination and
producing vigorous seedlings capable of establishing
successfully under field conditions.

To overcome these challenges, several approaches have been
explored to improve seed germination and seedling
establishment. These include selection of high-quality seeds,
seed storage to maintain seed viability, scarification to
overcome seed coat dormancy, seed soaking and various seed
priming techniques such as hydropriming, halopriming,
osmopriming, matrix priming, osmo-hardening, nutripriming and
biopriming (Pawar & Laware, 2018). In addition to seed-based
treatments, agronomic practices such as planting depth and
spacing, appropriate nursery growing media, adequate

moisture management and favourable environmental
conditions such as temperature and light are also important for
rapid and uniform germination and healthy seedling
establishmet. Among these approaches, seed soaking and
priming offer simple and practical options for enhancing
germination (Fig. 1). These treatments can promote water
uptake and initiate physiological and metabolic processes
required for germination before planting, potentially resulting in
faster and more uniform seedling emergence (Saa et al., 2022).
Building on this approach, the Agricultural Research Council-
Vegetable, Industrial and Medicinal Plants (ARC-VIMP) is
evaluating different seed priming agents (including their
concentrations and soaking durations) to determine their
effects on moringa seed germination and seedling
establishment under different growing conditions. The research
is carried out to identify practical treatment combinations that
can improve germination performance while supporting the
production of healthy and vigorous  seedlings.

The findings from this ongoing research are expected to
provide farmers with practical and cost-effective seed priming
recommendations for more uniform germination, seedling
vigour and crop establishment. Improved and more uniform
establishment could reduce production losses associated with
poor germination and uneven crop development, while
contributing to more reliable and cost-effective moringa
production. As such, these findings could increase moringa
productivity, profitability and contribute to the sustainable
development of moringa production.
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Moringa seedling growth in Petri dishes and (c) Moringa seedling growth in pots.
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Sustainable Cultivation, Harvesting and Processing of Devil’s Claw
Secondary Tubers

Compiled by Nokuthula Sithole, Meshack Mofokeng, Mbavhalelo Ramudzuli, Bongisiwe Shelembe,
Wendy Jekemane, Kabelo Molopo and Stephen Amoo

Globally, devil's claw (Harpagophytum procumbens subsp.
procumbens (Burch.) DC. ex Meisn.), a member of the sesame
family, Pedaliaceae, is a well-known medicinal plant recognised
for its anti-inflammatory and analgesic properties. Devil's claw
is a perennial tuberous plant characterised by its waxy pink-to-
purple tubular/trumpet-shaped flowers and woody, claw-like
fruits covered in sharp, grappling hooks (Fig. 1).

The species is predominantly distributed throughout southern
Africa and, in South Africa, occurs mainly in the Northern Cape,
North-West, Free State and Limpopo provinces. Historically, the
indigenous Khoisan people harvested the tubers from wild
populations and used them to treat a variety of ailments. To
date, wild harvesting remains the primary source of devil's claw
tubers. However, the plant's extensive pharmacological
properties, which are attributed to bioactive compounds such as
iridoid glycosides, phenylethanoid glycosides, phenolic
compounds and flavonoids, have led to increased commercial
demand and overexploitation of wild populations, resulting in
unsustainable harvesting practices.

The sustainability of wild populations is further threatened by
the species’ extremely low seed germination, resulting in a slow
rate of natural population regeneration and the progressive
decline of wild densities. In addition, devil's claw has a long

growth cycle, requiring approximately four years before the first
harvest. These biological constraints, coupled with increasing
market demand, place considerable pressure on natural
populations and highlight the urgent need for sustainable
cultivation, harvesting and processing practices to ensure the
long-term conservation and commercial use of the species.

To promote the sustainable use and conservation of devil's
claw, the Agricultural Research Council (ARC) implemented the
Northern Cape Bioprospecting Research and Development
(R&D) Project, funded by the Global Environment Facility
(GEF) and the United Nations Development Programme
(UNDP) through the Department of Forestry, Fisheries and the
Environment (DFFE). The project comprises several research
objectives, one of which focuses on the sustainable cultivation
of devil's claw to strengthen the value chain while reducing
pressure on wild populations.

Accordingly, tissue culture-derived seedlings were transplanted
at the Die Eiland Agricultural Research Farm, Upington,
Northern Cape and grown under shade net conditions with the
application of organic fertiliser. After one year of cultivation,
secondary tubers were harvested while the primary tubers were
left intact to facilitate regeneration and ensure continued plant
survival. The harvested secondary tubers were washed,
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weighed, sliced and subjected to different drying treatments. On
average, the yield from each plant was comparable to that of
wild plants after four years of growth.

Furthermore, the influence of post-harvest processing on the
phytochemical composition of devil's claw was evaluated. The
study investigated the chemical differences among processed
tuber samples and monitored changes in key metabolites
following different drying methods. The objective was to identify
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Fig. 1. Workflow illustrating the propagation, cultivation, harvesting,
processing, quality assurance and value addition of devil’'s claw. Plant
material is propagated via micropropagation, field-grown under drip
irrigation, while secondary tubers were harvested, processed (drying
and grinding), subjected to quality assurance and developed into value-
added products.

processing conditions that best preserve the medicinal quality
of the harvested tubers. The presence of the two principal
iridoid glycosides, harpagoside and harpagide, was confirmed
in all the dried samples. The different drying methods affected
the concentrations of their iridoid glycosides.

These findings demonstrate that the integration of vegetative
propagation through tissue culture with standardised cultivation
practices can produce high-quality devil's claw secondary
tubers rich in two key bioactive markers: harpagoside and
harpagide. Furthermore, the results suggest that harvestable
secondary tubers with desirable phytochemical profiles can be
obtained within 1-2 years, compared with the approximately
four years typically required for wild-harvested plants. This
reduction in production time has significant implications for the
sustainable commercial cultivation of devil’s claw, potentially
reducing harvesting pressure on natural populations while
ensuring a consistent supply of medicinally valuable plant
material.
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From Indigenous Knowledge to Innovation: Translating
Ethnoveterinary Practices into Livestock Health Products

Compiled by Makgwatla Makhuvha, Faith Malope, Muneiwa Rumani, Muvhuso Mutshinyani, Andile Nzimande,
Nqobile Msimango, Stephen Amoo, Nqobile Masondo

For centuries, indigenous knowledge has played a vital role in
livestock healthcare, with rural communities relying on
medicinal plants to manage animal diseases using knowledge
passed down through generations. Recognising the importance
of preserving this valuable heritage, the Agricultural Research
Council-Vegetable, Industrial and Medicinal Plants (ARC-VIMP)
is documenting  ethnoveterinary  knowledge  (which
encompasses indigenous knowledge and practices used to
maintain animal health) across South Africa’s nine provinces
and scientifically evaluating selected medicinal plants. This
research preserves South Africa’s rich indigenous knowledge
while supporting sustainable livestock production, biodiversity
conservation and the development of innovative livestock
health products.

Documenting indigenous knowledge

The journey from indigenous knowledge to innovation begins
with collaboration between researcher and rural communities,
where researchers work alongside livestock farmers, traditional
healers and indigenous knowledge holders to document
medicinal plants used to manage livestock diseases, including
their traditional uses, preparation methods and applications.
The ethnoveterinary surveys involve community interviews,
field observations and the collection of medicinal plant
specimens used in indigenous livestock healthcare. These
activities provide the foundation for preserving indigenous
knowledge and selecting promising medicinal plants for
scientific investigation (Fig. 1).

Valorising indigenous knowledge through science
Information gathered during ethnoveterinary surveys forms the
foundation for scientific research. Selected medicinal plants are
prioritised for in vitro evaluation based on their traditional
importance and reported use in livestock healthcare.
Laboratory studies assess their biological properties such as
antimicrobial, antioxidant, anti-inflammatory and cytotoxicity
effects, depending on their reported uses (Fig. 2), while
advanced analytical techniques are used to identify bioactive
compounds that may be responsible for their medicinal
properties. These investigations provide scientific evidence
supporting the reported indigenous use of medicinal plants and
contribute to the development of evidence-based livestock
health solutions.

From scientific evidence to product innovation

Building on the scientific evidence generated, the ARC-VIMP is
demonstrating how indigenous knowledge can be translated
into practical innovations through value addition and
technology transfer. Medicinal plants documented during
ethnoveterinary surveys have already inspired the
development of several prototype products that showcase the
potential of South Africa’s indigenous plant resources. Product
prototypes developed include animal feed supplements
formulated to support livestock nutrition and health, herbal
ointments prepared from medicinal plants traditionally used for
wound healing and skin conditions, herbal sachets for
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of medicinal plants used for livestock healthcare.

gastrointestinal diseases and animal feed and herbal tonics for
animal wellness (Fig. 3).

These prototypes demonstrate the potential of agroprocessing
to transform indigenous knowledge into products suitable for
technology transfer while promoting the sustainable utilisation
of local biodiversity. They highlight the potential of indigenous
medicinal plants for developing value added livestock health
products that can benefit farming communities and support
local enterprise development.

Supporting sustainable livestock production

Integrating indigenous knowledge with scientific research offers
significant opportunities for sustainable livestock production.
Scientifically evaluated medicinal plants have the potential to
complement conventional animal healthcare by providing
affordable and locally available alternatives for disease
management. At the same time, documenting indigenous
knowledge contributes to biodiversity conservation, helps
safeguard valuable cultural heritage and promotes the
responsible use of South Africa’s indigenous plant resources.

Looking ahead

The journey from indigenous knowledge to innovation begins
with communities, grows through scientific research and
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ngagé"ment, interviews with indigenoué kﬁowledge holders and collection

expands through product development and technology transfer.
By documenting ethnoveterinary knowledge, scientifically
evaluating selected medicinal plants and developing innovative
prototype products, ARC-VIMP is demonstrating the value of
combining indigenous wisdom with modern science. This
integrated approach contributes to sustainable agriculture,
biodiversity conservation and improved livestock health while
creating opportunities for future commercialisation, rural
development and knowledge-based innovation. Through
: B

continued collaboration between researchers, students,
communities and industry partners, ethnoveterinary knowledge
can play an important role in shaping the future of livestock
healthcare in South Africa.
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Smart Biodegradable Packaging for a Sustainable Future:
Transforming Indigenous Plant Pigments into Intelligent Food
Packaging

Compiled by Mawande H. Shinga'??, Ebrahiema Arendse’, Olaniyi A. Fawole?® and Stephen Amoo'

Food loss remains one of the greatest challenges facing global
agricultural systems, with fresh fruit and vegetables particularly
vulnerable due to their high perishability (Karanth et al., 2023).
As consumer demand shifts towards safer, more sustainable
and environmentally friendly packaging solutions, researchers
are exploring innovative technologies that not only protect food
but also provide real-time information about its quality. One
such innovation is intelligent packaging. Unlike conventional
packaging, intelligent packaging goes beyond simply enclosing
a product (Poli et al., 2023). It is designed to monitor changes
occurring within packaged foods and provide visual indicators
of freshness, quality, or spoilage. This technology has the
potential for food safety, reduce unnecessary food waste and
assist consumers and retailers in making informed decisions
about product quality (Mkhari et al., 2025).

At the Agricultural Research Council (ARC)-Vegetable,
Industrial and Medicinal Plants (VIMP) Campus, in
collaboration with the Postharvest and Agroprocessing
Research Centre (PARC) at the University of Johannesburg,
ongoing research is exploring the development of
biodegradable intelligent packaging systems using natural
polymers combined with pigments extracted from indigenous
and medicinal flowering plants (Fig. 1). These flowers are rich
in anthocyanins, which are naturally occurring pigments
responsible for the red and purple colours observed in many
fruits, vegetables and flowers. Anthocyanins possess the
unique ability to change colour in response to changes in pH,
making them ideal candidates for use as natural freshness
indicators (Fig. 2).

Fig. 1. Showcasing a prototype biodegradable intelligent packaging film
developed from natural polymers and anthocyanins extracted from
indigenous flowers. The film represents an important step towards the
development of sustainable packaging capable of monitoring food
quality and freshness.

As food deteriorates, biochemical and microbial processes
often alter the internal pH of the packaged products. Intelligent
films containing anthocyanins can respond to these changes by
exhibiting distinct colour transitions, providing a simple visual
indication of food freshness without opening the package (Xu et
al., 2024). Such systems offer a sustainable alternative to
synthetic chemical indicators while improving consumer
confidence in food quality (Neves et al., 2022). Therefore, our
current research focuses on designing and characterising
these intelligent films before evaluating their performance on

pH2 pH12
Fig. 2. Colour response of anthocyanin extracts from indigenous
flowers across a pH range (pH 2-12). The distinct colour transitions
demonstrate the pH-sensitive nature of anthocyanins, highlighting their
potential as natural indicators for intelligent food packaging
applications.

fresh produce. At this stage, the films are undergoing
comprehensive laboratory characterisation to determine their
physical, mechanical, optical, thermal and barrier properties.
These assessments are essential to ensure that the films
possess sufficient strength, flexibility, stability and moisture
barrier performance for practical food-packaging applications.
Beyond their environmental benefits, biodegradable intelligent
packaging materials represent an important step towards
reducing reliance on petroleum-based plastics while promoting
the utilisation of South Africa’s rich biodiversity. Indigenous
plants offer an untapped source of functional natural
compounds that can be incorporated into next-generation
packaging technologies, creating opportunities for value
addition, innovation and sustainable agroprocessing. Although
the project is still in progress, this research demonstrates
ARC’s commitment to developing science-driven solutions that
support sustainable agriculture, improve postharvest
management and contribute to food security. As the study
advances, the developed intelligent packaging films will be
evaluated on fresh horticultural produce to determine their
effectiveness in monitoring quality changes during storage and
distribution.

By combining natural plant resources with innovative material
science, intelligent packaging has the potential to transform
how we preserve, monitor and consume fresh food. Through
continued research and collaboration, these technologies may
soon become part of everyday food packaging, helping to
minimise food waste while supporting a more sustainable and
resilient food system.
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Northern Cape MEC for Department of Agriculture, Environmental
Affairs, Rural Development and Land Reform Visits Bioprospecting
R&D Project Site

Compiled by Mbavhalelo Ramudzuli, Nokuthula Sithole, Meshack Mofokeng and Stephen Amoo

The Northern Cape Bioprospecting Research and Development
(R&D) Hub (NCBH) is a project funded by the Global
Environment Facility (GEF) through the United Nations
Development Programme (UNDP) and the National
Department of Forestry, Fisheries and the Environment (DFFE).
The project is implemented by the Agricultural Research
Council (ARC), supported by the Northern Cape Department of
Agriculture, Environmental Affairs, Rural Development and
Land Reform. The project encompasses several deliverables,
including infrastructure development, research on selected
prioritised medicinal plants—Cancer Bush (Lessertia frutescens,

synonym: Sutherlandia frutescens), Devil's Claw
(Harpagophytum procumbens) and Kanna
(Mesembryanthemum  tortuosum, synonym:  Sceletium

tortuosum), as well as community engagement and capacity
building and seedling production. The NCBH is located at the
Die Eiland Agricultural Research Station in Upington, Northern
Cape Province. Upington is a major agricultural and business
town situated along the Orange River.

The prioritised plants naturally occur in the wild and are
distributed throughout the Northern Cape Province. As with
many medicinal plants, harvesting from the wild for continuous
commercial product development is unsustainable. As a
conservation measure and to strength their value chains
development, the project developed practical methods for their
propagation and evaluated different agronomic practices for
their cultivation. Infrastructure (including three mini-tunnels and
a shade-net nursery) was established to create suitable
microclimatic conditions that improve plant survival under high
temperatures.

The project team from the ARC-Vegetable, Industrial and
Medicinal Plants (ARC-VIMP) campus along with colleagues
from DFFE, introduced the NCBH initiative to, and engaged
with communities across three municipalities in the Northern
Cape Province: Klein Mier in the Dawid Kruiper Local
Municipality, Springbok in the Nama Khoi Local Municipality
and Kuruman in the Ga-Segonyana Local Municipality (Fig. 1).
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Fig.1. Stakeholder engagements in the Northern Cape Municipalities.

2 -
Fig. 2. The MEC and Northern Cape Provincial Department officials at
Die Eiland Agricultural Research Station and NC Bioprospecting R&D
Hub project site (https://www.facebook.com/share/p/1NaGt77uko/).

The prioritised medicinal plants are used by local communities
for their various medicinal properties. However, these plants
are increasingly being overharvested from the wild. The
community engagements raised awareness on the sustainable
use of these medicinal plants through cultivation, as well as the
importance of conserving natural populations.

The MEC for the Northern Cape Department of Agriculture,
Environmental Affairs, Rural Development and Land Reform,
Mr Lebogang Motlhaping, visited the Die Eiland Agricultural
Research Station in Upington on 19 June 2026. He was
accompanied by the Head of Department, Mr Zolile Monakali
and other departmental officials (Fig. 2). During the visit, the
delegation toured the Northern Cape Bioprospecting R&D
project site, where they received an overview of the ongoing
research on the prioritised medicinal plants. The delegation
was also briefed on community engagement initiatives,
employment opportunities created by the project and
sustainable cultivation strategies developed to support the
conserving these important medicinal plants. The visit
demonstrated the Department's commitment to advancing
agricultural innovation, research, sustainable farming practices
and the conservation of indigenous medicinal plants in the
Northern Cape Province.
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ARC Researcher Participates in Manaaki New Zealand Short Course
Aimed at Building Sustainable and Resilient Agri-Food Systems

Compiled by Silindile Miya

Dr Silindile Miya, a Senior Researcher from ARC-VIMP (Fig. 1)
attended a four-week Sustainable, Resilient and Productive
Agri-Food Systems short course at Massey University,
Manawatu Campus, Palmerston North, New Zealand, from 18
May to 10 June 2026. The course was designed to strengthen
the skills of mid-level African professionals in crop and livestock
food production and was funded by the Manaaki New Zealand
Scholarship offered by the Government of New Zealand
through the Ministry of Foreign Affairs and Trade (MFAT). Dr
Miya travelled with six other South African colleagues working
in the Provincial Departments of Agriculture from Eastern Cape,
Limpopo and North-West.

The programme combined classroom learning with field trips,
covering climate-smart agriculture concepts for improving
productivity, sustainability and resilience of agri-food systems in
the face of changing environmental, economic and social
factors. The programme offered a platform to engage with New
Zealand’s agricultural sector, research institutions, government
and industry stakeholders while exploring innovative
approaches to agricultural production and value-chain
development. The key thematic areas covered in classroom
learning (Fig. 2) included climate-smart agriculture, market
systems and value-chain analysis, value-chain performance,
collective action and producer organisations, conservation and
regenerative agriculture, food quality and safety systems,
greenhouse gas emissions and climate mitigation and digitised
design thinking.
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The main take-home lessons were that resilient and sustainable
agri-food systems require an integrated approach that connects
scientific research, climate-smart production practices,
environmental stewardship, efficient and fair markets, value-
chain coordination, innovation, policy and stakeholder
collaboration. It was demonstrated that agricultural productivity
and profitability can be improved while protecting natural
resources through practices such as regenerative agriculture,
improved soil and water management, biodiversity
conservation and climate-change mitigation practices.

It was also highlighted that strong value chains, collective action
among farmers, quality assurance, food safety, traceability,
digital technologies and evidence-based decision-making are
essential for improving market access, competitiveness and
food security. Emphasis was placed on how collective action
and farmer organisations can strengthen smallholder
participation in markets and improve their access to resources,
services and opportunities. These lessons could be adopted
and applied within the African context to address the challenges
faced by many smallholder and resource-poor farmers whose
livelihoods and agricultural productivity are often vulnerable to
climate, market and resource constraints.

In addition to classroom learning, there were field visits and
engagements with agricultural enterprises around New
Zealand’s North Island (Fig. 3) to gain practical insights into
how technology, quality assurance and traceability, market
access and environmental sustainability can be integrated to

R

il .
Fig. 1. Dr Miya (left) at Massey University where most of the theoretlcal sessions were held and (right) with fellow South African parﬂmpants in the

programme alongside course co-ordinator.

Programme on Sustainable, Resilient and Productive Agri-Food Systems.

Fig. 2. The African cohort 2026 in classroom sessions, group engagement and presentations during the Manaaki New Zealand Scholarship
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Measurement Centre, T&G Global, horticultural production and sheep farming facilities.

enhance agricultural competitiveness. These visits provided an
opportunity to learn from New Zealand’'s approaches to
methane measurement and mitigation, orchard management,
pasture management, meat and dairy production, poultry and
egg production, fruit and vegetable production, integrated crop-
livestock farming, regenerative agriculture and climate-change
mitigation, as well as honey and beverage production. Further
visits to MFAT, Taranaki Regional Council and the MPI MOori
Agribusiness Climate Work Programme provided practical
insights into how government policy, regional governance,
indigenous knowledge, scientific research and stakeholder
partnerships can support climate resilience and sustainable
agricultural development. These engagements exposed us to
approaches that could be adopted in Africa to strengthen
farmer-government collaboration, sustainable natural-resource
management, climate adaptation, indigenous knowledge
integration and inclusive agricultural development.

At the end of the programme, we were able to engage in
exercises to examine African agri-food value chains and
demonstrate the interlinks between the producers, processors,
markets, regulatory institutions and other stakeholders in the
entire value chain of agricultural commodities. Through
simulations, practical exercises and presentations, we were
able to explore how different actors within agricultural value
chains can collaborate to improve value creation, market
access and overall system performance. This professional
development opportunity provided a platform for international
knowledge exchange, collaboration and exploring how
innovative agricultural approaches from New Zealand could be
adapted to address local challenges in South Africa and Africa
at large.

Contact: Silindile Miya at MiyaS@arc.agric.za

Accurate Plant Diseases Diagnosis: Enhancing Crop Production in
Gauteng Agriparks

Compiled by Lesiba Klaas Ledwaba, Midana Marageni, Mulanga Munzhelele, Nozibusiso Mamphumulo, Zama
Nkosi, Sherly Mabena, Philani Dlamini, Edmond Molemela, Vincent Tshauambea, Tshegofatso Kgoale, Setho
Sebitsang, Preamrose Muthevhuli, Dudu Pasha, Anza Muthabi, Kate Phetla, Idah Haji, Sarah Maluleka, Thabo
Nkadimeng, Phillip Mashabela, Rene Sutherland, Juanita Engelbrecht, Julia Mulabisana and Elsie Cruywagen

Agriparks are government initiatives aimed at transforming = =
economies through the development of networked systems of
agricultural production, processing, logistics and marketing
within district municipalities. In collaboration with the Gauteng
Department of Agriculture and Rural Development (GDARD),
plant pathologists within the Crop Protection Unit of the
Leguminous, Leafy and Fruit Vegetables (LLFV) Division at the
Agricultural Research Council-Vegetable, Industrial and
Medicinal Plants (ARC-VIMP) are involved in a project aimed at
assessing the status of pests and diseases across Gauteng
Agriparks (Figs. 1-4). Assessments also incorporate feedback . . =
and training on pest and disease management within these - - - = =
farming cooperatives. rved

Fig. 1. Picture showingthe ARC team and farmers discussing obse
symptoms and planning scouting in Soshanguve Agripark.
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Fig. 2. Picture showing the ARC team scouting for pests a
affecting baby marrow crop in Soshanguve Agripark.
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Fig. 3. Picture showing the team wi
Tarlton Agripark.

Fig. 4. Samples of tomato (A), cucurbits (B), mustard spinach (C) and kale (D) showing viral related symptoms that were collected from the Eikenhof
Agripark.

Gauteng Province consists of five districts namely East Rand,
West Rand, Tshwane North, Tshwane South and Magaliesburg.
The Sebokeng Agripark is located in the East Rand district,
while the Eikenhof Agripark is located in the West Rand region.
In Tshwane North region, there are two Agriparks, namely
Soshanguve and Rooiwal. The Innovation Hub is located in
Tshwane South region, whereas Tarlton and Carmel Estate
agriparks are located in Magaliesburg.

In 2025/2026, the LLFV team conducted assessments in
Eikenhof, Carmel Estate, Tshwane North and Sebokeng and
scouted for pests and diseases in the tunnel and open field
production systems. Crops such as tomato, cabbage,
cucumber, mustard spinach, kale, green beans, chilli pepper,
green pepper, cauliflower, Swiss chard, radish and baby
marrow are commonly cultivated in most of the Agriparks,
depending on the season and market demand. Crops are
grown for income generation and household consumption.

During the assessment, samples were collected from plants
exhibiting disease symptoms, as well as pests found feeding on
crops and these were taken to the ARC-VIMP for identification.
Samples were tested for the presence of bacterial, viral and
fungal diseases, depending on the symptoms observed. Pests
feeding on crops were sent for identification at the ARC-Plant
Health and Protection, or Ingaba Biotechnological Industries.
Viral diseases detected and identified were mostly RNA viruses
belonging to the genera Potyvirus, Cucomovirus and
Polerovirus, exhibiting various symptoms depending on the

crop sampled (Fig. 4). Bacterial pathogens including
Xanthomonas species (causal agent of black rot) were isolated
from the collected symptomatic material. The majority of fungal
diseases observed across various crops were powdery mildew
and fungal leaf spots.

Diagnostic results were shared with GDARD officials and
farmers from the respective Agriparks. These results were then
used to set appropriate control measures (i.e., spray
programmes) and, as a result, improved crop yields were
achieved. Furthermore, this helped reduce unnecessary
farming inputs by supporting spray programmes based on
accurate disease diagnosis rather than unconfirmed
symptoms.

This initiative represents a collaborative effort between the
Department of Agriculture (DoA), GDARD and ARC, working
together to empower farmers with knowledge and skills in pest
and disease identification, prevention and management.
Farmer interactions and training sessions have significantly
enhanced farmers' ability to recognise pest infestations and
disease symptoms at an early stage. This has facilitated the
timely implementation of appropriate control measures, thereby
reducing potential crop losses. The partnership aims to improve
crop productivity, enhance sustainable agricultural practices
and contribute to food and nutrition security across Gauteng
Province.

Contact: Dr Elsie Cruywagen at CruywagenEM@arc.agric.
za or Mr Lesiba Ledwaba at Ledwabal @arc.agric.za
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ARC Team Strengthens Agricultural Capacity in Gabon Through
Cassava Value Chain Training

Compiled by Amelework Assefa, Julia Mulabisana and Mpho Makhanya

The Agricultural Research Council (ARC) team, comprising Dr
Amelework Assefa, Dr Julia Mulabisana and Ms Mpho
Makhanya, recently participated in a cassava value-chain
training initiative from 20 to 24 July 2026 in Libreville, Gabon
(Fig. 1). The training aimed to strengthen agricultural capacity
and contribute to improved food and nutrition security in Gabon.
The training formed part of a broader project implemented in
partnership with the Government of Gabon and the United
Nations Development Programme (UNDP) country office,
focusing on empowering farmers, extension officers, women
and youth involved in cassava production, processing and post-
harvest management.

The project was officially launched on 21 July 2026 (Fig. 2) in a
ceremony attended by the Minister of Agriculture, the UNDP
Resident Representative, senior government officials, trainees
and trainers. The launch marked an important milestone in the
implementation of the initiative and highlighted collaboration
between national and development partners in supporting
agricultural development in Gabon. In particular, the initiative
reflects a shared commitment to enhancing food security,
building the capacity of agricultural stakeholders and promoting
sustainable and productive cassava production and value-chain
systems in the country.

The ARC team contributed to the delivery of training
programme that combined classroom instruction with practical
field demonstrations. The first phase of the programme focused
on cassava production and covered key aspects of the
production cycle, including site selection, land preparation, crop

management, harvesting, as well as pest and disease
management. To support continued learning beyond the
training sessions, the ARC team developed a comprehensive
cassava production manual, which was translated into French
for use during the programme. The manual will serve as a
reference for participating farmers and extension officers,
providing technical guidance to support the application and
dissemination of the knowledge and skills acquired during the
training.

The training forms part of a broader effort to strengthen
technical skills across the cassava value chain, encompassing
primary production, post-harvest management, processing and
commercialisation. By enhancing the knowledge and practical
skills of extension officers, the initiative seeks to improve the
productivity and competitiveness of the cassava sector.
Ultimately, the programme aims to enhance rural livelihoods,
create employment and enterprise opportunities and contribute
to greater food-system resilience and food security in Gabon.
This collaboration highlights the ARC's commitment to
agricultural innovation, regional partnerships and the sharing of
scientific knowledge across Africa. Through research-driven
solutions, technical capacity building and knowledge exchange,
the ARC continues to contribute to the development of
sustainable, productive and resilient agricultural systems, while
supporting collaborations that promote food security, improved
livelihoods and agricultural development across the continent.
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Fig. 1. ARC-VIMP team participating in cassava value chain training for extension officers in Libreville, Gabon, as pért of a food security and capaci.ty

development initiative implemented in partnership with UNDP-Gabon and the Ministry of Agriculture of Gabon. (A) Participants' interaction in the

classroom, (B) Dr Assefa conducting training in the classroom and (C) field demonstration on how to plant cassava using stakes/cuttings.
—— —

Fig. 2. The official launch of the Gabon capacity building on cassava value chain, attended by he Gabon Minister of Agriculture, the UNDP Resident
Representative, senior government officials, the High Commissioner of South Africa, trainees and trainers.
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UP Students Explore Careers in Plant Pathology

Compiled by Juanita Engelbrecht, Rene Sutherland, Ndivhuwo Ramatsitsi, Phophi Nethononda, Midana Marageni, Zama
Nkosi, Mulanga Munzhelele, Nozibusiso Maphumulo, Sherley Mukansi, Anza Muthabi, Nosihle Sithole and
Keorapetse Nkomo

Final-year Plant Pathology students from the University of
Pretoria (UP) recently visited the Crop Protection team (Fig. 1)
as part of an initiative to provide practical exposure to the
diverse career opportunities available in plant pathology after
graduation. Linked to the PLG 462 module and conducted
under the guidance of Dr Jarishma K. Gokul, Senior Lecturer at
UP, the visit gave students the opportunity to explore various
Crop Protection laboratories and learn about the work carried
out in each discipline.
As they moved through the laboratories, students engaged with
specialists in bacteriology, virology, mycology and entomology,
gaining insight into how these disciplines contribute to the
diagnosis, management and understanding of crop health
et I

challenges. The interactions also allowed students to see first-
hand how the knowledge and skills gained through their studies
can be applied in a professional setting.

The visit provided a valuable bridge between the classroom
and the workplace, exposing students to the range of career
pathways within plant pathology and crop protection and giving
them an opportunity to engage with professionals working in
the field.

Contact: Dr Juanita Engelbrecht at EngelbrechtJ@arc.
agric.za
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Fig.1. Plant Patholoy students with Crop Protection team.

Vegetable Gardening Training at Kameeldrift Clinic

Compiled by Rhandzu Mahumane, Sidwell Tjale and Musa Mtileni

The Water Research Commission (WRC) project aims to
address urban household food insecurity, malnutrition and
limited food access in the densely populated areas of three
metros (City of Johannesburg, Polokwane and Mbombela). The
Kameeldrift Clinic manager reached out to the Agricultural
Research Council (ARC) to request seedling donations for the
garden project operating at the clinic site. The ARC team

L . 5

Clinic on 14 April 2026. Rather than simply supplying seedlings,
the team adopted a sustainable approach by combining input
support with practical training to ensure long-term impact. The
garden project at the clinic operates in an informal settlement
with 20 local members to improve environmental cleanliness
and food security and is funded by an NGO — Asivikelane. The
NGO programme aims to reduce municipal waste, rehabilitate

r h_l_t"' M Y & , . 9 s ~ 4 Lh a

Fig. 1. Vegtable garden training session at Kaeldrift Clinic during whih 18 merﬁbers were trai-ﬁled, including Joyce Motshegoa, Itumeleng
Mashishi, Sponono Sithole, Bheki Sithole, Alleta Moema, Conny Tshikumbana, Betty Mathe, Lucky Makhura, Matlatsi Malope, Jen Kleo, Rena

Mokonyane, Tshidi Machaba, Tumisho Phadu, Kamogelo Magowe, Gerry Makhoka, Nelisiwe Lebese, leki Marokomme and Charmain Sekgololo.
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security. By managing waste and growing food in small spaces,
it delivers both environmental and social benefits to the
community.

The training focused on key principles of vegetable production,
including proper bed preparation, appropriate alignment of
planting rows according to the land slope for improved water
management and appropriate plant spacing based on crop
requirements. In addition, the team introduced and
demonstrated a vertical bag system, an innovative, space-
efficient method (Fig. 1) suitable for small-scale and resource-
limited environments.

Participants were actively involved in hands-on demonstrations,
where they learned how to measure planting distances, prepare
soil beds, transplant seedlings correctly and establish the
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vertical growing system. This practical approach enhanced
understanding and built confidence among participants.

The garden is maintained by a group of youth supported by a
local NGO - Asivikelane, who play a vital role in ensuring its
sustainability. Currently, the produce from the garden is used f
clinic, contributing to improved nutrition and community well-
being. This initiative highlights the ARC’s commitment to
empowering communities with knowledge and skills that
promote food security, nutrition and sustainable agriculture. By
building local capacity and engaging youth.

Contact: Dr Musa Mtileni at MMtileni@arc.agric.za

ARC-VIMP Researcher Selected and Attended the Prestigious 75th
Lindau Nobel Laureate Meeting

Compiled by Itumeleng Baloyi, Dashnie Naidoo-Maharaj and Stephen Amoo

The Agricultural Research Council-Vegetable, Industrial and
Medicinal Plants (ARC-VIMP) continues to strengthen South
Africa’s position in internationally competitive research through
investment in scientific excellence, innovation and human
capital development. A significant achievement for ARC-VIMP
was the selection of Dr Itumeleng Baloyi, a researcher in the
Medicinal Plants and Industrial Crops (MPIC) Division, to attend
the 75th Lindau Nobel Laureate Meeting in Germany in 2026.
Dr Baloyi was one of the six young scientists (Fig. 1)
representing South Africa at the meeting, selected by the
Academy of Science of South Africa (ASSAf) and the
Department of Science, Technology and Innovation (DSTI). The
Lindau Nobel Laureate Meetings bring together Nobel
Laureates and outstanding young scientists from around the
world to exchange knowledge, develop scientific networks and
explore the future of research. The 2026 meeting brought
together approximately 600 young scientists and 70 Nobel
Laureates under the overarching themes of Resilience,
Information, Integrity and Life, highlighting the importance of
science that transcends disciplinary and national boundaries.

Advancing scientific excellence at ARC-VIMP

Dr Baloyi’s participation represents more than an individual
career achievement. It reflects the quality of scientific talent
being developed within the ARC and contributes to the broader
national objective of strengthening South Africa’s research and
innovation capacity. The meeting provided exposure to
emerging approaches in drug discovery, artificial intelligence in
medicine, biological mechanisms, sensors, autoimmune

Fig. 1. Dr ltumeleng Baloyi (on the left) with fellow South African young
scientists at the 75th Lindau Nobel Laureate Meeting.

disease research and the application of research to practical
solutions. These areas are highly relevant to ARC-VIMP’s
research portfolio in medicinal plants, natural products,
bioprospecting and the development of scientifically validated
botanical and bio-based products. Interactions with Nobel
Laureates (Fig. 2), including Prof Katalin Kariké and Prof Barry
Sharpless, provided valuable perspectives on scientific
discovery, innovation, perseverance and the translation of
research into meaningful societal impact.

Strengthening South Africa’s natural products research
capability

International exposure of this nature is particularly valuable for
advancing research that connects South Africa’s rich plant
biodiversity with modern analytical science, drug discovery and
product development. ARC-VIMP’s research infrastructure
supports this approach, from the investigation and
characterisation of plant-derived compounds through to quality
evaluation and development of potential ingredients and
products. A key component is the ARC-VIMP Quality Control
Facility, which provides advanced analytical capabilities to
support research and industry, using specialised techniques
and equipment such as GC-MS, UPLC-QTOF-MS, preparative
HPLC, ICP-OES and ICP-MS. These capabilities enable
researchers to generate reliable chemical and quality data
needed to support the scientific validation, standardisation and
development of plant-based materials and products. The
integration of bioprospecting, phytochemical research,

advanced analytical chemistry and quality control positions
ARC-VIMP to contribute across the value chain from plant

G
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Fig. 2. Dr ltumeleng Baloi enaging with obel Laureates (Left: Prof
Katalin Kariko; Right: Prof Hartmut Michel) and fellow young scientists
during the Lindau Meeting.
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material and initial research through to scientifically supported
ingredients and products.

Building international scientific networks

The Lindau Meeting also provided Dr Baloyi with opportunities
to engage with young scientists from diverse disciplines and
countries and to establish international connections that could
support future research collaborations. These networks have
the potential to support joint research in areas such as natural-
products drug discovery, medicinal plant research, advanced
analytical science, biotechnology and the application of
research to practical solutions. Such partnerships are important
for positioning South African research within global scientific
networks while ensuring that the country’s unique biodiversity
and indigenous plant resources are investigated using
internationally competitive scientific approaches.

Investing in the next generation of South African scientists
The selection of an ARC-VIMP researcher for the Lindau Nobel
Laureate Meeting demonstrates the importance of developing
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high-level scientific expertise within South Africa’s public
research institutions. Dr Baloyi’'s participation brings
international perspectives and knowledge back to ARC-VIMP,
contributing to a research environment that values scientific
excellence, interdisciplinary collaboration and innovation. It
also reinforces ARC-VIMP’s role in developing research
capacity that supports South Africa’s biodiversity-based
economy, health and wellness sector, agricultural and industrial
innovation, broader national science and technology priorities.
The Lindau experience therefore represents not only an
important milestone for Dr Baloyi, but also recognition of the
scientific potential within ARC-VIMP and South Africa. It
highlights the value of continued investment in research
infrastructure and specialised capabilities, human capital and
international scientific partnerships to translate South Africa’s
biological resources into knowledge, innovation and economic
and social value.

Contact: Dr Dashnie Naidoo-Maharaj
at NaidooMaharajD@arc.agric.za

Strengthening South Africa’s Analytical Capacity for Plant-Based
Innovation

Compiled by Dashnie Naidoo-Maharaj, Odwa Gonyela and Stephen Amoo

South Africa’s rich biodiversity and extensive indigenous
knowledge provide a strong foundation for the discovery and
development of innovative plant-based products. However,
translating this potential into scientifically validated ingredients,
products and technologies requires sophisticated analytical
infrastructure, specialist expertise and robust quality systems.
The Agricultural Research Council (ARC), through its Medicinal
Plants and Industrial Crops (MPIC) research platform, is
contributing to this capability through its Quality Control (QC)
Facility. The facility provides advanced analytical capacity for
the chemical characterisation, quality evaluation and research
support of plant-derived materials, strengthening the evidence
base required to advance South African plant resources from
research towards innovation and value creation. The QC
Facility is equipped with advanced analytical technologies,
including UPLC-QTOF-MS/IMS, preparative HPLC, GC-MS,
ICP-OES and ICP-MS. These capabilities enable detailed
investigation of the chemical composition and quality
characteristics of plant-derived materials and support research
spanning natural product discovery, botanical ingredients and
product development. At the ARC-MPIC QC Facility, LC-MS-
based metabolomics approaches are applied to holistically
investigate the chemical profiles of South African medicinal and
indigenous plants, supporting research aimed at identifying
compounds of potential value for natural product discovery and
development.

Building specialist analytical capability

Maintaining sophisticated analytical infrastructure requires
continuous development of technical expertise. The QC Facility
therefore places emphasis not only on advanced
instrumentation, but also on developing the specialist skills
required to generate reliable, scientifically robust analytical
information. To further strengthen this research capability, Dr
Gonyela participated in the Advanced LC-MS-Based Plant
Metabolomics Workshop, hosted by the University of Venda on
28 June 2025 (Fig. 1). The workshop was supported by the
African Centre for Gene Technologies (ACGT), the Distributed
Platform in Omics (DIPLOMICS) and its partners. The practical
programme covered sample preparation, LC-MS operation and
troubleshooting, metabolomics data analysis, metabolite
annotation, bioinformatics and network pharmacology. The

knowledge gained further supports ongoing metabolomics
research at the QC Facility and strengthens the application of
advanced LC-MS technologies to the chemical characterisation
of South African plant resources.

Supporting the national system of innovation

The role of the QC Facility extends beyond routine analytical
testing. By combining advanced infrastructure, specialist
scientific expertise and quality-focused analytical approaches,
the facility contributes to the broader National System of
Innovation (NSI). Its capabilities can support researchers,
government programmes and industry partners requiring
reliable chemical and quality information for plant-derived
materials. This includes the characterisation of promising plant
resources, generating chemical profiles to guide natural
product research, evaluating material quality and providing
analytical evidence for the development of value-added
botanical ingredients and products. The facility also provides an
environment in which specialised knowledge and technical
skills can be developed and applied to South African research
priorities. Through collaboration and access to advanced
analytical capabilities, it contributes to strengthening
connections between research, innovation, industry and the
development of South African biological resources.

From advanced analysis to value creation
The ability to accurately characterise plant-derived materials is
an important step in bridging the gap between biodiversity,

e

Fig. 1. Dr Odwa Gonela at the Advanced LC-MS-Based Plant

Metabolomics Workshop.
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scientific discovery and commercial innovation. Advanced
analytical platforms such as UPLC-QTOF-MS/IMS provide
researchers with deeper insight into the complex chemistry of
medicinal and indigenous plants, helping to identify compounds
and chemical profiles of potential relevance to natural product
discovery and product development. The QC Facility continues
to strengthen its analytical capabilities and quality systems,
while developing the expertise required to support increasingly
sophisticated research and industry needs. This includes
advancing quality management practices and strengthening the
facility’s contribution to reliable, reproducible and fit-for-purpose
analytical data. Through this combination of specialist
expertise, infrastructure, analytical science and quality, the
ARC-MPIC QC Facility is positioned to play an important role in
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strengthening South Africa’s capacity to convert its rich plant
biodiversity and indigenous knowledge into scientifically
supported innovation, new products and economic
opportunities. The facility therefore represents more than an
analytical laboratory. It is an enabling platform within South
Africa’s innovation ecosystem, supporting the generation of
knowledge, development of specialised skills, quality
assurance and the translation of plant-based research into
applications with national and potentially international
relevance.

Contact: Dr Dashnie Naidoo-Maharaj
at NaidooMaharajD@arc.agric.za

ARC-VIMP (MPIC) Team Showcases Innovation at the 16" SAPBA
Symposium

Compiled by Ansori Maré, Tilla van der Westhuizen, Khethani Mhelembe, Ofentje Kgaphola, Karane Nkoana
and Willem Jansen van Rensburg

The Agricultural Research Council-Vegetable, Industrial and
Medicinal Plants (ARC-VIMP) proudly highlights the
participation of its Medicinal Plants and Industrial Crops (MPIC)
team members at the 16th South African Plant Breeders’
Association (SAPBA) Symposium, held from 9-11 March 2026
at the Premier Splendid Inn, Umhlanga (Fig. 1). The
symposium, themed “Breeding Innovation and Resilience,”
brought together leading scientists, researchers and
stakeholders to share advancements in plant breeding and
biotechnology. The programme featured a wide range of
sessions covering key topics such as breeding in the digital
age, breeding for a changing future, the utilisation of genetic
diversity and biotechnology and innovative approaches to
addressing local agricultural challenges. In addition, two
dialogue sessions focused on how research and innovation can
better contribute to national development priorities and inform
policy frameworks in South Africa.

Mr Khethani Mhelembe, a researcher within the ARC-VIMP
MPIC team, served as a committee member of SAPBA from
March 2024 to March 2026, further demonstrating the team’s
leadership and involvement in the plant breeding community.
The ARC-VIMP MPIC team made a strong contribution through
both oral and poster presentations, demonstrating ongoing
efforts in crop improvement, genetic diversity analysis and
resilience under environmental stress.

Three insightful oral presentations were delivered:

e Use of 35K Affymetrix SNP Chip to Investigate Cotton
Diversity in ARC-VIMP Cotton Collection
Authors: Mhelembe KG, Maré A, Santana Q, Kgaphola O,
van der Westhuizen T, Mokobodi J, Jansen van Rensburg
W and Amoo SO.

¢ Investigation of Water Stress in Upland Cotton
Through Morpho-Physiological Traits
Authors: van der Westhuizen M, Mofokeng M, Maré A,
Kgaphola O, Mhelembe K, Mokobodi J, Jansen van
Rensburg WS and Amoo SO.

LR

e

Fig. 1. The Medicinal Plants and Industrial Crops (MPIC) team members of the Agricultural Research Council-Vegetable, Industrial and Medicinal
Plants (ARC-VIMP) at the 16" South African Plant Breeders’ Association Symposium. From left to right: Dr Jansen van Rensburg, Mr Nkoana, Dr

Maré, Mr Mhelembe, Dr Gazendam (RTB) and Dr Van der Westhuizen.
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e Determining the Diversity in the ARC-VIMP Scented
Geranium Collection Using a Combined Descriptor
List
Authors: Jansen van Rensburg WS, Maré A, Morey L,
Nyambo P and Amoo SO.

Two engaging poster presentations were also showcased:

e Field Performance and Stability of Provitamin A Maize
Hybrids for Grain Yield in Southern Africa
Authors: Nkoana DK, Labuschagne M, Jacoby A,
Shamuyarira K, Matzhikayidze K, Shandu S and Tarekegne
A.

¢ Identification of Early Maturing Cotton Germplasm and
Hybridization
Authors: Maré A, Kgaphola O, Mhelembe K, van der
Westhuizen M, Mokobodi J, Jansen van Rensburg WS and
Amoo SO (Fig. 2).

The ARC-VIMP MPIC team’s active participation in the
symposium underscores its commitment to advancing scientific
research aligned with innovation and resilience in plant
breeding. The presented work not only contributes to academic
knowledge but also supports practical solutions for agricultural
sustainability in South Africa and beyond. Their engagement at
the symposium fostered valuable collaborations and knowledge
exchange, reinforcing ARC-VIMP’s role as a key contributor to
agricultural research and development.

Furthermore, the symposium provided a valuable platform for
networking, collaboration and knowledge exchange.
Engagements with fellow researchers and stakeholders
strengthened existing partnerships and opened new
opportunities for future research initiatives. Through its
continued involvement in such platforms, ARC-VIMP reinforces
its role as a key contributor to agricultural research, innovation
and development.

. : :
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Fig. 2. Dr Ansori Maré next to her poster that she presented at the 1
South African Plant Breeders’ Association symposium.
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ARC-VIMP and Animal Production — Pasture Science Delegates Join
African Seed Trade Association (AFSTA) Congress 2026
Discussions to Shape Africa’s Seed Future

Compiled by Silindile Miya and Patrick Rakau

Dr Silindile Miya, Senior Researcher in Seed Science and
Technology at ARC-VIMP (Fig. 1A), Mr Patrick Rakau, a
Researcher (Fig. 1B), Mr Lesedi Sere, Technician and Ms
Sesethu Sokoko, Research Assistant from ARC Animal
Production — Pasture Science, participated in the African Seed
Trade Association (AFSTA) Congress 2026, which was themed
“Empowering Africa’s seed future, one seed at a time”. The
congress is an annual event and was held in Cape Town, South
Africa from 23-25 March 2026. This event brought together key
stakeholders from across Africa and beyond to discuss
developments, challenges and opportunities within the seed
sector. AFSTA Congress 2026 provided a valuable opportunity
to learn from regional and international experts and to shape
the future of Africa’s’ seed sector.

The congress provided valuable exposure to current trends and
innovations in the African seed industry and beyond. These
included seed quality, varietal development, seed production,
seed trade, regulatory systems and market development. The
discussions also highlighted the importance of collaboration
among research institutions, government, the private sector
and farming communities in addressing constraints affecting
the availability and accessibility of quality seed.

The speakers emphasised the importance of improving farmers’
access to high-quality, affordable and climate-resilient seed, as

well as strengthening seed testing, certification, varietal
integrity and phytosanitary systems. The need to harmonise
seed regulations across countries and facilitating regional trade
in quality seed was also emphasised. Industry leaders from
different seed companies across the globe highlighted the
importance of public-private  partnerships, investment,
biotechnology and emerging seed technologies in accelerating
innovation and ensuring that research findings reach farmers
as end users of the knowledge to improve their practices and
enhance climate resilience. Moreover, these discussions
echoed the importance of strengthening Africa’s seed systems
to enhance food security, agricultural productivity and
sustainable development across Africa.

The congress provided a conducive platform to strengthen
networking, research collaboration and knowledge exchange.
This was relevant to ARC’s ongoing work on seed science and
technology, seed quality assurance and the development of
resilient community-based seed systems particularly for
indigenous and underutilised crops, as well as pasture plants.
The knowledge and insights gained from the congress will
contribute to strengthening research and capacity development
to improve seed quality, seed security and sustainable seed
systems in South Africa. The discussions echoed the
importance of linking research, policy, industry and farming
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Fig. 2. Some of the key stakeholders sharing their insights at the AFSTA 2026. Top left to right; Mr John Steenhuisen, Dr Yacouba Diallo, Dr Andreas
Wais. Bottom left to right; Dr Noluthando Netnou-Nkoana, Dr Lukeshni Chetty and Kobus van Huyssteen.

communities to ensure that quality seed reaches farmers and
contributes to food and nutrition security. The congress
concluded with the announcement of Kenya as the host country
for the 2027 AFSTA Congress, which ARC is looking forward to

contributing to as part of continuous efforts to grow Africa’s
seed sector.

Contact: Dr Silindile Miya at MiyaS@arc.agric.za

ARC Contributes to Phytosanitary Consultative Workshop on
Strengthening South Africa’s Plant Health and Biosecurity
Framework

Compiled by Silindile Miya and Nancy Ntidi

The National Plant Protection Organisation of South Africa
(NPPOZA), under the Department of Agriculture, brought
stakeholders together in Boksburg from 25-27 February 2026
to review draft regulations for the Plant Health Act, 2024. The
purpose of the National Consultative Workshop was to engage
key stakeholders, gather informed public and industry input and
refine the draft Plant Health Regulations. The workshop
convened industry experts, farmers and government officials to
review proposed rules for science-based implementation. Key
objectives focused on stakeholder consultation, establishing
protocols for pest prevention, regulating domestic and
international movement control and providing trade support to
protect and expand South Africa’s agricultural export markets in
compliance with international standards.

Stakeholders from the agricultural sector, research institutions,
government, farmers and regulatory authorities (Fig. 1)
gathered to share knowledge, experiences and perspectives to
contribute to the amendment of the Draft Plant Health
(Phytosanitary) Act, 2024 (Act No. 35 of 2024). ARC colleagues

in attendance were, Dr Nancy Ntidi (ARC-GC), Dr Silindile Miya
(ARC-VIMP, Fig. 2); Dr Bongani Kubheka (ARC-PHP); Dr Elize
Jooste (ARC-TSC) and Dr Rinus Knoetze (ARC INF-NVB), who
actively participated in the workshop sessions. The platform
provided an opportunity to discuss phytosanitary challenges in
the country and to share ideas on how to prevent introduction
and spread of regulated pests and pathogens of agricultural

Fig. 1. Key stakeholders from the agricultural sector, research
institutions, government, farmers and regulatory authorities who
contributed to the amendment draft of Plant Health (Phytosanitary) Act,
2024 (Act No. 35 of 2024).
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Fig. 2. Dr Nancy Ntidi C-GC, left) and Dr Silindile Miya (ARC-
VIMP, right) at the National Consultative Workshop on the draft Plant
Health Regulations under the Plant Health (Phytosanitary).

commodities. Discussions highlighted the need for robust
surveillance, accurate pest and pathogen identification,
effective risk assessment and compliance with phytosanitary
requirements to strengthen South Africa’s plant health and
biosecurity framework.

The workshop offered an excellent platform to expand
professional networks and gain insights into recent
phytosanitary advancements. By sharing their research
perspectives, ARC delegates actively contributed to vital plant
health discussions aimed at protecting South African agriculture
and food security. The discussion emphasised that a
coordinated approach is essential for effective phytosanitary
regulation and management.

Contact: Dr Silindile Miya at MiyaS@arc.agric.za

South Africa-Finland Circular Economy Dialogue: From Strategy to
Implementation

Compiled by Christiaan J. Malherbe

The South Africa-Finland Circular Economy Dialogue, attended
by Dr Malherbe in March 2026 (Fig. 1), brought together
government, industry, academia, development partners and
entrepreneurs to reflect on progress, share lessons and identify
opportunities to accelerate the transition from linear to circular
economic models. The dialogue emphasised that circular
economy is no longer a theoretical construct, but a practical
necessity driven by finite resources, environmental pressures
and the need for inclusive economic growth.

=,

RA-FIN CTRCULAR
ECONOAMY DIALOGUE
12 MARCH 2026

e —

Fig. 1. The welcoming slide of the SA-FIN dialogue (top) and Dr
Malherbe at the SA-FIN dialogue (bottom).

Opening remarks from delegates from Finland and South Africa
highlighted the limitations of linear ‘take-make-dispose’
systems and underscored the importance of implementation,
rather than policy formulation alone, in advancing a circular
economy (CE). Finland’s long-standing experience with CE
strategies demonstrated that systemic thinking, logistics and
raw material management are central enablers of success,
while South Africa’s strong industrial and mining base presents

significant opportunities for circular value creation across
priority sectors such as electronics, packaging, batteries and
water treatment. These perspectives framed the dialogue as a
partnership grounded in mutual learning and shared ambition.

Discussions on smart and sustainable mining reaffirmed that
the transition to green and digital economies is inextricably
linked to responsible mineral extraction and processing.
Speakers emphasised the shift from traditional ‘dig-and-dump’
approaches towards circular mining practices that prioritise
waste reduction, tailings reprocessing and water stewardship.
South Africa’s extensive tailings deposits were identified as
both an environmental liability and a potential resource base.
Research institutions, in collaboration with industry, were
recognised as critical actors in developing evidence-based
methodologies to determine economic viability, environmental
impact and community benefits. Community inclusion and skills
development emerged as fundamental to maintaining social
licence and ensuring long-term sustainability.

Comparative reflections on circular economy implementation in
South Africa and Finland revealed that, despite contextual
differences, both countries face similar challenges in market
readiness, skills availability and the integration of circular
principles into core business models. CE was repeatedly
described as a ‘team sport’, requiring coordinated action by
government, business, academia and society (Fig. 2). Lessons
from Finland underscored the importance of durable product
design, early-stage education and embedding circularity in
everyday decision-making, while South African contributors
highlighted  innovation  capacity, system-level policy
development and the potential for job creation within the waste
and resource recovery sectors.

In concluding reflections, participants acknowledged that
advancing the circular economy agenda requires both
immediate action on achievable opportunities and sustained
investment in long-term systemic change. Clear policy signals,
incentives, skills development and strengthened cooperation
between South Africa and Finland were identified as key
enablers. The dialogue reaffirmed a shared commitment to
collaboration that supports economic resilience, environmental
protection and inclusive development, positioning circular
economy as a practical pathway toward a more sustainable
future.

Contact: VIMPinfo@arc.agric.za
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Western Blot Workshop: Advancing Knowledge and Skills

Compiled by Mammoloro Malefo, Ipeleng Pooa, Inge Gazendam and Tendekai Mahlanza

Genomics Agricultural Research Council-Vegetable, Industrial
and Medicinal Plants (ARC-VIMP) and Plant Virology (ARC-
Plant Health and Protection [ARC-PHP]) laboratories, in
collaboration with Thermo Fischer Scientific, organised and
conducted a one-day western blot workshop on 22 July 2026 for
ARC-VIMP staff interested in proteomics and protein
characterisation.

WA :

Fig. 1: Participants of the western blot workshop on held on 22 July
2026. Back row from left to right: Dr Inge Gazendam, Ms Karabo
Khiba, Ms Nosihle Sithole, Ms Shongotelo Mashegete, Ms Ipeleng
Pooa, Ms Midana Marangeni, Dr Molly Malefo, Dr Slindile Miya. Front
row from left to right: Ms Princess Masonto (Thermofisher Scientific),
Dr Itumeleng Kgang, Ms Raveshni Durgiah (Thermofisher Scientific),
Dr Chandika Ramlall.

Western blotting, also known as immunoblotting, is a
biotechnology tool used for detecting specific proteinsin a
tissue or cell. The basic principle governing this technique is the
separation of proteins by size, followed by the transfer of
proteins from the gel to a solid membrane, which allows target
protein detection using specific antibodies. Denatured proteins
treated with sodium dodecyl sulfate (SDS) and heat are forced
through an electric field in a polyacrylamide gel which
separates protein by size; this is known as SDS-polyacrylamide
gel electrophoresis (SDS-PAGE). Following this, separated
proteins are ftransferred from the gel to a microporous
membrane, either nitrocellulose or polyvinylidene difluoride,
using an electric field. Subsequently, the membrane is blocked
using a blocking agent to prevent nonspecific antibody binding.
The target protein is then identified by probing the membrane
with antibodies that recognise the specific protein. Besides
specific protein detection, Western blotting can also be used to
assess post-translational modifications and the
characterisation of protein complexes. The equipment for
Eestern blotting was recently acquired by the Genomics
laboratory in ARC-VIMP for protein expression studies.

The workshop aimed to improve technical competence in
Western blot workflows and to strengthen the participants’
practical skills in protein detection and analysis using iWestern
Blot equipment from Thermo Fischer scientific. The workshop
entailed a hands-on laboratory demonstration using the
Thermo Fischer iBlot™ dry blotting transfer system and iBind™
automated immunodetection device.

The objectives of the workshop were to demonstrate best
practices for protein transfer, immunodetection techniques, and
familiarise participants with reagents and consumables used
throughout the Western blot workflow.

A total of 13 participants from different research groups within
ARC-VIMP attended the workshop following a competitive
application process due to limited space (Figs. 1 & 2). The
workshop was facilitated by Ms Raveshni Durgiah from Thermo

Fischer Scientific. Participants observed and performed key
steps in the western blotting workflow, including gel
electrophoresis, assembly of the iBlot™ transfer stack, rapid
protein transfer using the Thermo Fisher iBlot™ system,
membrane handling, antibody incubation in the iBind™ Western
device, washing procedures, signal detection and interpretation
of Western blot results (Fig. 3). Common challenges were
discussed, including weak or absent bands and high
background signals. High background occurs when the
membrane displays widespread, unwanted darkness or noise
rather than a clean, white field with distinct target bands, and
can be caused by insufficient washing time. The experiments
were repeated during a refresher workshop held internally for
additional colleagues on 6 August 2026.

Figure 2: Participants o
August 2026.

igure 3: Participants performing key steps in the Western blotting
workflow, including 1. gel electrophoresis, 2. protein transfer, 3.
membrane handling, 4 & 5. antibody incubation, 6. signal detection and
result interpretation.

Outcomes

The workshop met the objectives of showcasing the iWestern
Blot equipment, while participants gained an improved
understanding of the complete Western blot workflow, as well
as practical experience using the Thermo Fischer iBlot™
transfer system and iBind™ automated immunodetection
device.
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