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Figure 2. Observed species richness of bacterial communities in
different Cannabis sativa farms across provinces. FS — Free State;
KZN — KwaZulu-Natal and NW — North West.
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Figure 3. Shannon diversity index of bacterial communities in dif-
ferent Cannabis sativa farms across provinces. FS — Free State;
KZN — KwaZulu-Natal and NW — North West.

In total, 28 phyla (i.e. grouping based on important similari-
ties) were identified across the three provinces, while only
11 phyla were detected in all three provinces, indicating a
core microbial community shared among the provinces.
Phyla detected in all three provinces included Acidobacteri-
ota, Actinomycetota, Bacillota, Bacteroidota, Chloroflexa,
Gemmatimonadota, Myxococcota, Nitrospirota, Planctomy-
cetota, Pseudomonas and Verrucomicrobiota. The relative
abundance of the bacterial phyla was different across the
three provinces (Fig. 4). In all three provinces, the most
abundant phylum was Pseudomonadota with 41.5% (FS),
45.9% (NW) and 41.3% (KZN). NW and FS had a higher
level of compositional similarity, whereas KZN had a
unique set of highly abundant genera.

A heatmap based on MaAsLin2 results was utilised to visu-
alise relative abundance patterns of significant genera as-
sociated with all provinces (Fig. 5). Positive z-scores indi-
cate genera with high relative abundance, whereas nega-
tive z-scores indicate genera that are less abundant. NW
contained a higher proportion of high abundance genera,
compared to KZN and FS. Additionally, NW and FS
showed a greater level of compositional similarity, with
several genera such as Lysobacter, Microbacterium, No-
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Figure 4. Relative abundance of dominant phyla from Free State
(FS), North West (NW) and KwaZulu-Natal (KZN) provinces.

Figure 5. Heatmap of the most dominant genera found in rhizo-
sphere soil samples from the Free State (FS), KwaZulu-Natal
(KZN) and North West (NW) provinces. Color scale represents z-
scores, each value indicates how standard deviations a genus’
abundance is above or below mean abundance of across all prov-
inces. Positives z-scores indicate higher abundance and lower z-
score indicate less abundance.

cardioides, Rubellimicrobium and Solirubrobacter, exhibit-
ing similar z-scores across both provinces.

This study showed that the rhizosphere microbial commu-
nities from C. sativa are different across the three provinc-
es, highlighting the influence of soil type and environmental
variations. Generally, it was found that NW and FS had a
higher level of compositional similarity, whereas KZN had a
unique set of highly abundant genera. High diversity is
often considered a marker of a healthy microbiome be-
cause diverse microbial ecosystems tend to be more resili-
ent and functionally robust. High diversity can indicate bet-
ter ecosystem functioning, nutrient metabolism, resistance
to pathogen invasion, and overall host health. However,
interpreting high microbiome diversity must be done care-
fully and contextually, as its association with health can
vary by host species, environment, and specific microbial
functions involved.

Suther-

Contact: Dr René Sutherland at

landR@arc.agric.za
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The Phenospex TraitFinder at ARC-VIMP

Compiled by: Willem Jansen van Rensburg, Ansori Maré, Sunette Laurie and Nozipho Motsa

Introduction

Digital phenotyping increases throughput and maintains
high data quality especially when one is phenotyping
germplasms. The ARC-VIMP recently procured a Pheno-
spex TraitFinder, which is a portable phenotyping work-
station that can be used to phenotype simultaneous exper-
iments in growth chambers or greenhouses. The TraitFind-
er has two PlantEye scanners and calculates 20+ growth
parameters (3D) and physiological traits (multispectral).
The scanners scan plants in pots that can be placed on
the floor (Fig. 1) or elevated on tables. Single scans at a
specific point of time or a series of scans over a period of
time (Fig. 2) at preset intervals can be done to capture the
data. Data can be downloaded in a tabular form. Three
dimensional models can be generated and downloaded for
selected parameters (Fig. 3). Morphological and spectral
parameters are captured and calculated during the scan.

Morphological parameters

The TraitFinder also measures morphological parameters
such as plant height average and plant height maximum,
3D leaf area and projected leaf area, leaf inclination, digital
biomass, surface angle average, canopy light penetration
depth, voxel volume total and various convex hull area
parameters.

Spectral parameters

Spectral parameters can be presented in two ways: (i) the
averages across all the three-dimensional points in the
unit, or (ii) it can be presented as a percentage of three-
dimensional points in a specific range compared to the
total number of 3D points in the unit. The spectral parame-
ters can be visualised in three-dimensional mode (Fig. 3).
Spectral parameters measured by the TraitFinder include
the hue, lightness, saturation (intensity or purity of colour),
and normalized difference vegetation index (NDVI). Figure

Figure 2: A graphical scan of the leaf inclination of the two cannabis
plants in Figure 1 taken over a 10-day period.

4 indicates how NDVI quantifies vegetation health and densi-
ty. Other parameters include normalized pigment chlorophyll
index (NPCI), and plant senescence reflectance index
(PSRI).

This digital phenotyping equipment has a potential to impart
4IR skills in agronomy, plant physiology, plant breeding and

Figure 1: The Phenospex TraitFinder scanning two cannabis plants.
The plant on the left was irrigated daily while the plant on the right
was water-stressed for 10 days.

Figure 3: A low-resolution three-dimensional mode of a cotton plant
based on Normalized Difference Vegetation Index (NDVI). The or-
ange and pink areas (0 to 1) indicate healthy plant parts while green
to yellow (-1 to 0) indicates stress or dead plant parts.
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Figure 4: NDVI index gives an indication of plant health and density.
The higher the value, the healthier and/or denser the plants are.

other crop science fields. This is line with the Department
of Science, Technology and Innovation (DSTI) Decadal
plan of modernising agriculture and addressing issues of
climate change.

Contact: Dr Willem Jansen van Rensburg at wjvrens-
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Pests of Cannabis
Compiled by: Diedrich Visser, Nozibusiso Maphumulo, Londeka Mbatha

Background

In 2018 South African laws that criminalised the cultivation
and use of cannabis were relaxed. Since then many private
growers encountered pests on their cannabis plants, of which
many were perceived as destructive and detrimental to their
crop. Because of the restrictions on wide scale cultivation in
the past, cannabis pests are therefore mostly known from
reports from other countries. Here we report on a few pests
we observed on cannabis in experimental plots at ARC-VIMP
during 2025. Many more pests may be encountered in the
different regions of the country; we will report on more can-
nabis pests in more detail in future editions of the newsletter.

Figure 1. The African bollworm (Helicoverpa armigera) is a com-
mon pest on cannabis.

African bollworm

The African bollworm, Helicoverpa armigera (Fig 1), is a po-
lyphagous pest that attacks most crops. It occurs on all conti-
nents except the Americas. The caterpillars feed on any
above-ground parts of plants (leaves, stems, flowers, buds,
and fruit). Differently from other pests that suddenly occur in
huge numbers (pest outbreaks), the African bollworm's dam-
age potential is characterised by their persistent attacks in
moderate to low numbers. Moths continuously fly in from the
surroundings to lay their eggs on plants. The larvae that
hatch from these eggs do not tolerate each other
(cannibalism is common) and the pest is therefore usually
spread out across plants and fields. The moths are brownish
in colour, approximately 20 mm in length, and the mature
caterpillars 20 - 30 mm in length. The mature caterpillars
vary in colour; brown, dark reddish, green to yellow, while
the younger caterpillars are usually dark brown to blackish.
Although we encountered relatively high infestation levels on
cannabis, the damage by the caterpillars was not significant
enough to warrant control interventions. The pest is usually
more "visually disturbing" than seriously damaging. Howev-
er, under certain conditions, especially when plants are
young and when many moths fly in to lay their eggs in a
short period, economic damage may be experienced. The
presence of the caterpillars may also be a problem during
harvest when "contamination”" by live larvae of the produce
may be a problem.

Other caterpillars

Apart from the African bollworm, many other caterpillars may
feed on cannabis leaves. Some of these include the semi-
loopers, lesser armyworm and tomato moth caterpillars. A
striking large caterpillar we also observed is the banded
Achaea caterpillar (Achaea catella) (Fig 2.). These caterpil-
lars grow up to 40 mm in length and can consume plenty of

Figure 2. The branded Achaea caterpillar (Achaea catella) is an
uncommon pest on cannabis.

leaf material. They, however, seldom occur in large numbers.
Most caterpillars that attack crops are usually heavily parasi-
tised by hymenopteran and dipteran parasitoids and there-
fore their numbers seldom increase to damaging levels.
Sometimes, however, conditions are more favourable for the
caterpillar pests than the natural enemies, and under such
conditions rapid population increases may result in economic
losses to the crops.

Green vegetable and other sucking bugs

Figure 3. Adult green vegetable bugs (Nezara viridula) are com-
monly found on cannabis.

The green vegetable bug, Nezara viridula (Fig. 3), occurs
world-wide and is a pest of many crops. Both the immature
nymphs and adults feed by extracting sap from plants, usual-
ly from soft tissue like the growth points of plants, flower
buds, soft young seed or seed pods. Their primary way in
which they damage plants is by wilting of plant parts, and/or
weakening of plants due to their toxins that they excrete while
feeding. The adult bugs are approximately 15 mm in length
and usually greenish in colour. The smaller nymphs are usu-
ally blackish in colour, but the older nymphs vary considera-
bly, from green to brown to black with white spots. The very
young nymphs of the green vegetable bug are gregarious
and are always found in groups together (Fig 4). Other suck-
ing bugs that we found on the cannabis plants included leaf-
hoppers, tip wilters, and small sucking bugs in the genus Cle-
tus and in the families Miridae and Rhopalidae. As with the
bollworm, the overall pest status of sucking bugs on cannabis
is currently not known. When hundreds of little bugs hide
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deep inside growing plants while sucking their sap, the
plants will most probably be stressed and may lead to low-
er growth rates and yield.

Other pests

Aphids, which also suck sap from plants, are notorious
virus vectors. Other virus vectors include thrips and white-
flies. The occurrence and roles of the different virus vectors
on cannabis must still be studied for South African environ-
ments. Nematodes are microscopic soil pests that may
affect plant growth and yield dramatically (by attacking the
root system), depending on soil types and the presence of
the nematodes in the soil before planting. Spider mites are
also known to attack cannabis in South Africa, especially
when they are grown under protection. They cause dam-
age by stripping away leaf surfaces while feeding, causing
leaf loss and sometimes the death of small plants. Other
reported pests include grasshoppers and leafminers. Many
more pests may be encountered feeding on cannabis in
South Africa; most of them are wide-feeders that are more
of a nuisance and control is therefore usually not needed in
most cases.

Figure 4: Immature green vegetable bugs are always gregarious and
occur in groups while feeding.

Contact Diedrich Visser @ DVisser@arc.agric.za

Sweet Success: New OFSP Products for Health and Growth

Compiled by Dr Shikwambana Kingsly, Dr Mashitoa Mamakgana Florence and Dr Sunette Laurie

As part of ongoing efforts to promote consumption of or-
ange-fleshed sweet potato (OFSP) through commercializa-
tion of OFSP processed products. The agro-processing
and product development research team from ARC-VIMP
developed a range of products made from OFSP to support
small, medium and micro enterprises (SMMEs). This initia-
tive formed part of Technology Innovation Agency (TIA)
project, conducted in collaboration with the Council for Sci-
entific and Industrial Research (CSIR) and Southern Africa
Network for Bioscience (SANBio).

The team produced several OFSP products, including
crisps, flakes, pasta and instant porridge (Fig. 1). The ob-
jective of this work was to understand consumer prefer-
ences for OFSP-based products. The testing sessions
were held in partnership with SMMEs across different are-
as of Limpopo Province, namely Tshwane University of
Technology (TUT) Polokwane campus, Greater Letaba
Municipality in Tzaneen (Fig. 2) and Rostec College Polo-
kwane Campus (Fig. 3).

Participants between the ages of 19 and 80 years, both
male and female, tested the OFSP products and shared

Figure 1. OFSP products Crisps (A), Flakes (B), Pasta (C) and In-
stant Porridge (D)

[0 S e ‘
Figure 2. Dr Mamakgana Mashitoa helping the farmers to fill the
questionnaire.

Figure 3. Dr Mamakgana Mashitoa together with Kgarose Kgaros
(SMME) employees engaging with the students at Rostec College in
Polokwane Campus

their opinions on each one. The SMMEs assisted in organis-
ing the sessions and gathering community members for the
test. The OFSP products received positive feedback, with
many participants expressing a willingness to use them. The
results showed promising potential for these nutritious prod-
ucts in the market, especially as more consumers seek out
healthier food options. Through this project, ARC-VIMP, TIA,
CSIR and SANBio continue strengthen innovation in agro-
processing, create opportunities for SMMEs and encourage
utilization of OFSP to improve community health and liveli-
hood.
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Advances in Potato Tolerance to Heat and Drought Stress: Morphological,
Physiological, Biochemical, and Molecular Markers

Compiled by Hanyeleni Mary Maluleke"?, Nomali Ziphorah Ngobese Mammoloro Malefo' and Ntombokulunga Wedy
Mbuma®*

Potato is one of the most profitable crops following rice and
maize. Its production in South Africa is in varied environ-
ments. Potatoes are said to be cool-weather plants but
have been modified to grow in warm environments as
well. Potatoes are currently grown in more than 150 coun-
tries around the world and their total production is estimat-
ed at 383 million tons (FAOSTAT, 2023). In Africa, potato
production is often done by small-scale farmers under rain-
fed  production whereasin  South  Africa  potato,
most production is by commercial farmers under irrigation.
Potato tubers are mostly valued for their energy contribu-
tion to the human diet, which is reflected in their dry matter
and carbohydrate fractions. Potatoes are comprised of high
carbohydrates, resistant starch, fibre, potassium, magnesi-
um, phosphorus, vitamin B6 and C.

Morphological and physiological aspects of potatoes
Drought in potatoes refers toa shortage of water that
harms the plants, leading to smaller plants, fewer, and
smaller tubers. Heat stress in potatoes happens when the
plants get too hot, especially during tuber develop-
ment. Water content contributes up to 80% in fresh tuber
weight, depending on variety, and as a result, fresh tuber
weight is influenced by water shortage. Both heat and
drought stress affect plant growth and development. That is
why is important for breeders to select potato varieties
which are drought tolerant. Photosynthesis (i.e. the process
by which plants and some other organisms use sunlight to
synthesize food from carbon dioxide and water)is also
affected by both drought and heat.

Potato requires an optimum temperature ranging from 15
to 20 °C for tuber formation and 15 to 25 °C for vegetative
growth (Liu et al, 2021). Heat stress impacts the total and
marketable yield of potatodue to the follow-
ing effects: reducing the number and mass of tu-
bers, causing of tuber disorders, delayed tuber initiation,
shortening of bulking duration, lowering net assimilation
rate, altering tuber processing and nutritive quality. The
change in assimilation partition and impairment of sucrose
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Figure 1: The diagram summarizing the effects of heat and
drought stress on potato using morphological, physiological,
molecular, and biochemical markers, along with prospects
for breeding

translocation during heat stress, block tuberization and
cause the yield to decline. High temperature increases gib-
berellic acid, which in turn reduces starch synthase activity in
developing potato tubers.

Molecular markers for potatoes

Molecular markers are specific DNA sequences that show
variations among individuals. In plant breeding, molecular
marker techniques have become essential tools
for identifying and monitoring genes associated with im-
portant traits. Different types of molecular markers have
been applied in potatoes. For instance, Restriction Fragment
Length Polymorphism (RFLP) and Amplified Fragment
Length Polymorphism (AFLP) have been used in potato
breeding programs for the selection of disease-resistant vari-
eties. Simple Sequence Repeat (SSR) are highly polymor-
phic markers commonly used in plants and have been used
in potatoes for DNA fingerprinting and genotyp-

Figure 2. A) Showing healthy potato plants under optimum conditions, and B) showing potato plants under extreme drought and
heat conditions (https://www.potatobusiness.com/agro-news/aroostook-county-declared-a-drought-disaster-area/)
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ing. In addition, Single Nucleotide Polymor-
phism (SNP) together with AFLP and SSR have been used
for gene mapping, which include genetic and physical
mapping contributing to the sequencing
of potato genome (Tiwari et al., 2022).

Methods such as genome-wide association studies
(GWAS) and genome sequencing are powerful
tools for identifying genetic markers linked to agronomic
traits in potato. GWAS uses genome wide variants to sta-
tistically associate specific genetic loci (A specific, fixed
position of a gene or DNA sequence on a chromo-
some) with observed traits across diverse popula-
tions, which can be used for marker-assisted selec-
tion of complex traits such as disease and pest resistance,
stress tolerance and improving agronomic traits (Zhang et
al., 2022). Next generation sequencing (NGS) and Whole
Genome Sequencing (WGS) can be used to generate a
comprehensive map of the potato genome and while RNA-
Sequencing provides insights into gene expres-
sion patterns under different developmental stages and
environmental conditions (Saidi and Hajbarat, 2020). By
integrating GWAS and NGS data, researchers can accu-
rately identify markers and candidate genes responsible for
key characteristics such as disease resistance, tuber quali-
ty, and tolerance to abiotic stresses like heat and drought.
The identified markers can then be applied in marker-
assisted selection or genomic selection to accelerate the
development of improved potato cultivars with desired
traits.

Biochemical markers for potatoes

In potatoes, there are certain natural substances called
biochemical markers, which help show important qualities
like nutritional value, suitability for processing, resistance
to diseases, and the ability to cope with drought and heat.
These markers include starch, sugars, antioxidants, pro-
line, and specific enzymes.

When potato plants are exposed to drought or heat, they
produce reactive oxygen species (ROS), which are unsta-
ble molecules that can damage cells by harming DNA,
proteins, and fats. To protect themselves, potatoes also
produce antioxidants. Some of these are enzymes, like
superoxide dismutase and catalase, while others
are compounds include vitamin C, glutathione, carote-
noids, and flavonoids. Together, these antioxidants neu-
tralize ROS and reduce damage, helping the plant survive
under stress.

Potatoes also build osmolytes, small protective molecules
like sugars, sugar alcohol, proline, and glycine betaine.
These substances help the plant tolerate heat and drought.
Proline is especially important because it reduces oxidative
stress, supports photosynthesis, and works with plant hor-
mones like abscisic acid (ABA) to trigger defense respons-
es. In addition to antioxidants and osmolytes, potato plants
release stress-related hormones such as ABA, ethylene,
and jasmonic acid. Among these, ABA plays a key role by
sending signals from the roots to the leaves, helping the
plant adjust and protect itself during tough conditions.

Understanding these natural defense systems is crucial for
developing potato varieties that can better withstand cli-
mate challenges (Fig. 2). With rising temperatures and
more frequent droughts, tapping into these protective
mechanisms could help secure stable potato harvests,

safeguard farmers’ livelihoods, and strengthen global food
security. In South Africa and other regions, this is especial-
ly important as potatoes are produced in varied environ-
ments, often under irrigation, making them vulnerable to
water scarcity and rising temperatures.

Conclusions and prospects

Drought and heat often occur together in the field, which
makes breeding potatoes with resistance to these stresses
particularly challenging. The way a plant responds de-
pends on several factors, including its genetic makeup,
growth stage, and the duration and intensity of the stress.
Although researchers have identified various morphologi-
cal, physiological, molecular, and biochemical markers that
could guide breeding, many of these markers are still not
clearly defined or fully understood in potato breeding pro-
grams. As highlighted in this article, progress has been
made in identifying promising markers, but more research
is needed to refine and validate them. Clearly defining
these markers will be essential for developing potato varie-
ties that can better withstand heat and drought. For farm-
ers, this means access to hardier crops, more stable yields,
and greater resilience in the face of climate
change by securing potatoes as a vital food source for the
future.
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Improvement of Food Security and Nutrition in the Eastern Cape

Compiled Mirriam Islam, Mashamaite Victor, Nxubeko Nxumalo, Tshumbedzo Nemandalali, Linda Xuluba-
na, Goodman Nonambane, Hintsa Araya and Mariette Truter

Food insecurity remains one of the main challenges faced by
many families in South Africa. According to Hasan et al.
(2024), food security exists when all people, at all times,
have physical, social, and economic access to sufficient,
safe, and nutritious food that meets their dietary needs and
food preferences for an active and healthy life. The Eastern
Cape, as the second-largest province in South Africa, is se-
verely affected by widespread food insecurity and poverty,
especially in rural areas. For years, the country has imple-
mented various strategies to increase local food production
and enhance food security in rural communities. Food gar-
dens, consisting of vegetables and grain crops, have
been identified by the Department of Agriculture (DoA) as a
strategy to combat food insecurity. The province's food inse-
curity is driven largely by a high unemployment rate, with
many people relying on social grants to support themselves
and their families.

The DoA and the ARC-VIMP, Leguminous, Leafy and Fruit
Vegetable (LLFV) Division, Agronomy Unit have been collab-
orating closely with to address food and nutrition insecurity in
the Eastern Cape Province. The LLFV-Agronomy Team has
been dedicated to enhancing food security and nutrition, as
well as improving farmers’ livelihoods in
the Amathole and Intsika Yethu Municipalities. They have
worked with provincial DoA officials to promote sustainable
growth and development for farmers through better food and
nutrition security. This article highlights the impact of the
LLFV-Agronomy Team and DoA officials in Eastern Cape in
combating food insecurity by encouraging farmers to grow
leafy vegetables for their families’ sustenance. The LLFV-
Agronomy Team (Mirriam Islam, Nxubeko Nxumalo and Wil-
liam Maluleke) initiated the distribution of planting materials,
including seedlings and fertilizers, with the support of local
extension officers (Ms Linda Xulubana and Mr Nonambane)
to farmers in the Intsika Yethu Municipality. The initiative
began with negotiations with school principals at Gandu Full-
Service School in Maya village and Southey School in Lubisi
village in Cofimvaba. This was followed by discussions with
farmers and the distribution of planting materials. Additional-
ly, research trials were conducted on farmers’ fields and at
the Gandu Full-Service School, with assistance from local

o

Figure 2. The LLFV-Agronomy team is conducting trials on farmers’
fields at Cofimvaba.

extension officers and DoA interns to facilitate collaboration
with the department.

Figure 1. The LLFV-Agronomy team, extension officers, and DoA
interns at Gandu and Southeyville Schools.

Figure 4. Farms in the Amathole and Intsika Yethu municipalities
during the distribution of planting materials and monitoring.
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Challenges faced by communities and key highlights of
the visit:

The principal of the Gandu School discussed the challenges
faced by learners during the interaction with the ARC-VIMP
and DoA officials. The principal highlighted that food and
nutrition insecurity are major issues for the learners. He also
noted that most learners come from poor households, and
some are physically or mentally challenged, so the school
admits all types of learners regardless of disabilities. Learn-
ers, teachers, the principal, and extension officers helped the
ARC-VIMP team plant the distributed plant material at the
demo site. The principals appreciated the efforts of the LLFV-
Agronomy Team and extension officers. A key moment of the
visit was when the team taught learners about the importance
of agricultural research and how to conduct trials. The school
expressed gratitude to the LLFV- Agronomy Team and exten-
sion officers for their initiative in starting the garden and trial.
They also said they will identify learners in need and share
the harvested produce with them. Additionally, challenges

faced by farmers were discussed, and the LLFV- Agronomy
Team, along with extension officers, is working together to
find positive solutions.
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From Research to Reality: ARC-VIMP empowers local farmers with
hands-on learning on hydroponically grown Iceberg Lettuce

Compiled by Makgoka Moremi, Hintsa Araya, Madimetsa Kekana, Andy Sithole, David Sehlola, Mariette Truter,

and Beverly Mampholo

The primary goal of research and development in agriculture
is to innovate, evaluate, and disseminate information to en-
hance food security and promote sustainable food production
(FAO, 2023). This includes leafy vegetables like lettuce, an
economically important and widely consumed crop that is a
valuable source of nutrients and bioactive compounds for
many consumers. The research and development goal in-
volves various approaches, including the development of
high-yielding, disease-resistant, and climate-resilient crop
varieties through advanced genetic research. However, dis-
semination of such scientific research information is often
through journal articles, popular articles, and magazines,
which usually do not reach farmers (Cawley et al., 2023). In
response to this, the Agricultural Research Council Vegeta-
bles, Indigenous, and Medicinal Plants (ARC-VIMP), Hydro-
ponics Crop Production team, in partnership with Starke
Ayres, hosted Lettuce Farmers' Day in Roodeplaat, Pretoria.
Starke Ayres possesses many Iceberg lettuce varieties char-
acterised by a deep green colour, uniform round and oval
head shapes, and small to large frames, ideal for the pre-
pack market. The research experiment evaluated eight ice-
berg varieties (Esky, Mestiza, Grand slam, Vernalia, Ice par-
ty, Ice calor, L678, and L685) that possess winter-tolerant,
pest- and disease-resistant characteristics, as well as re-
sistance to other biotic and abiotic stresses.

The varieties were grown in a recirculating gravel-film hydro-
ponic system. The varieties demonstrated resistance as they
were not sprayed with any fungicide or pesticide during the
entire growth period. For instance, varieties such as Mestiza
demonstrated good resilience to cold weather. This was con-
firmed by the absence of early bolting and the presence of
dark green, firm, and turgid leaves. Meanwhile, visual obser-
vations revealed that variety Vernalia exhibited strong re-
sistance to various diseases and maintained high internal
quality. These field demonstrations provided farmers with the

Figure 1. Demonstration of all eight iceberg varieties grown under
the Gravel Film Technique hydroponic system.

Figure 2. (a) Presentation on the different hydroponics systems (b)
Lettuce grown on the Nutrient Film Technique.
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information they needed to make informed decisions when
procuring suitable seed varieties for their production. In
addition, the hydroponics team showcased different hydro-
ponic production systems, highlighting their benefits, chal-
lenges, and overall trade-offs in vegetable production.
Many farmers expressed great interest in hydroponic pro-
duction systems, particularly their water and nutrient use
efficiency, and high-density planting (Fig. 2).

Figure 3. Various experts sharing information on (a) plant pests, (b)
plant viruses, (c) plant fungal pathogens, and (d) various agricultural
inputs.

Figure 4. The group pictures of all stakeholders who participated in
the Farmers Day.

The event also featured presentations from the plant pro-
tection team, who shared their experience and expertise in
crop protection (Fig. 3). The farmers had the opportunity to
engage with team members to seek advice on managing
various diseases and pests that pose challenges on their
farms. The ARC crop protection section offers diagnostic
support services for disease and pest identification. Hygro-
tech also presented various agricultural inputs for success-
ful vegetable production (Fig. 3). The event concluded with
an interactive session in which farmers had the chance to
meet with experts to discuss common challenges in gen-
eral vegetable crop production (Fig. 4).

The interaction successfully facilitated vital knowledge
exchange among Gauteng’s commercial and small-scale
lettuce growers during the Hydroponics Crop Production
Farmers' Day. The engagement focused on three aspects
of modern lettuce production: selecting suitable cultivars,
implementing efficient hydroponic systems, and managing
common plant diseases. By equipping farmers with this
necessary knowledge and skills, the event directly sup-
ports their ability to address production challenges, en-
hance income generation, and ultimately boost the profita-
bility of their farming enterprises.
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Advancing Seed Science: ARC-VIMP Seed Science, Genebank and
Crop protection at the forefront of capacity building

Compiled by Silindile Miya and Tshepang Mabaso

Seed Science course equips delegates who aims to be Seed
Analysts with comprehensive knowledge and understanding
of seed physiology and technology, which are essential com-
ponents in the production and management of high-quality
seeds. This combination is crucial for ensuring the production
of vigorous, viable, and disease-free seeds, which directly
impacts agricultural productivity and food security. The
course supports compliance with national and international
standards, fosters innovation in seed science research, and

enhances the technical capacity of professionals working in
seed systems, agricultural research, and related fields. This
annual event by UP Enterprise took place at Protea Hotel in
Hatfield from 9-13 June 2025 with Prof Quenton Kritzinger
being a Course Leader (Fig 1A).

The skills and knowledge the seed analysts now have would
better position them to provide services to any seed related
research, especially research that they are part of that is
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Figure 1: Prof Quenton Kritzinger Seed Science course Leader (A)
and Dr Slindile Miya (Seed Science and Technology Senior Re-
searcher) engaging with the course facilitator (Prof Quenton Kritz-
inger)

funded by the Department of Agriculture. These research
projects are aimed at:

1. Establishing seed systems and mass propagation of
vegetative propagated crops, and

2. Developing and implementing a sustainable quality as-
surance system to ensure disease-free seeds/
propagation material of sweet potato, cassava, industrial
and medicinal crops of the ARC-VIMP.

The five-day program brought together professionals from
across the seed industry, including delegates from several
private seed companies. The presence of a diverse group of
delegates facilitated meaningful knowledge exchange be-
tween the facilitator and participants, contributing to the
strengthening of South Africa’s broader seed value chain.
This opportunity also fostered networking and collaborations

Figure 2: ARC delegates that attended the Seed Science Course
hosted by the University of Pretoria (UP) Enterprise. Left to right;
Sherly Mabena, Sinethemba Nkosi, Lydia Seleke, Tshepang Maba-
so, Silindile Miya, Lindiwe, Mokgakane, Mulanga Munzhelele and
Preamrose Muthevhuli.

between ARC, government and the seed industry delegates.
Feedback from attendees emphasized the course’s rele-
vance to current industry challenges and praised the high
quality of instruction delivered by leading experts in the field.
As a key player in agricultural research and development,
ARC remains dedicated to providing impactful training that
drives innovation, promotes sustainability and supports long-
term sectoral growth and development.

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

Empowering farmers through Agro-processing: Value Addition of
Orange-Fleshed Sweet Potatoes and Other Crops

Compiled: Dr Mashitoa Mamakgana Florence, Dr Shikwambana Kingsly and Dr Sunette Laurie

The Agricultural Research Council — Vegetable, Industrial
and Medicinal Plants (ARC-VIMP), in partnership with the
University of Limpopo’s Green Biotechnologies Research
Centre Programme and Rural Development and Innovation
Hub (RDIH), conducted a week-long training (9 — 13 June
2025) focused on agro-processing and product development.
The initiative formed part of a Water Research Commission
(WRC) project aimed at enhancing urban farmers’ skills in
value addition, reducing postharvest losses and promoting
food security in the Polokwane Municipality.

The training was conducted at the University of Limpopo's
VN Dining Hall. The training involved 149 participants, which
included urban farmers, small-scale agro-processors, stu-
dents and university staff. The objective of this training was to
introduce and familiarise participants with concepts of reduc-
ing postharvest losses and product development through
value addition of various vegetable crops, including orange-
fleshed sweet potato (OFSP), tomato and butternut.

During the first day of the training, a formal presentation was
done covering topics such as the use of processing tech-
niques, preservatives, food safety, food hygiene and product

Figure 1: Dr Kingsly Shikwambana during a formal presentation on
agro-processing and product development of different crops
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Figure 2: Dr Kingsly Shikwambana tasking the participants for their
discussion on value-added products

Figure 3: OFSP products developed by the participants (A); Butternut
snack bar (B)

development (Fig. 1). From the second day of the training,
participants were divided into small groups to allow for a
hands-on practical session. Each group was given a task to
outline their training expectation and outcome. Following that,
they were given tasks to make value-added products from
OFSP, tomato and butternut (Fig. 2). Under the guidance of
the ARC-VIMP agro-processing team, participants learned
various steps of product development, such as idea genera-
tion, concept development, prototyping, product formulation,
and market testing. The session demonstrated how different
crops can be transformed into diverse products such as
OFSP puree, crisps, pasta, sauce, jam, juice, bread, tomato
sauce, dried tomato, butternut puree, soup, healthy bar, bis-
cuits, salad dressing (Fig. 3). “The training inspired me to
start producing OFSP and butternut products for my local
market” said one participant.

The training successfully demonstrated how urban farmers
and small-scale agro-processor can use locally available
crops like OFSP, tomato and butternut to develop nutritious
and marketable food products. Through continued collabora-
tion, ARC-VIMP, the University of Limpopo’s Green Biotech-
nologies Research Centre Programme and Rural Develop-
ment and Innovation Hub (RDIH) remain committed to em-
powering communities, improving livelihoods and supporting
national goals on food and nutrition security through agro-
processing innovation.

ARC-VIMP: A Hub for practical agricultural research and training

Compiled by Beverly Mampholo, Zanele Ngwenya, Mduduzi Sithole, Madimetsa Kekana, Moremi Makgoka,
David Sehlola, Kafua Lodama, Nqubeko Nxumalo, Ndivhuwo Mulaudzi, Thabo Nkuna, Hintsa Araya and
Mariette Truter

For many years, the ARC-VIMP has been providing agricul-
tural research demonstrations to various farming communi-
ties. During the 2025 winter season, students from different
universities specializing in Horticultural and Agricultural Sci-
ence programs visited ARC-VIMP's Agronomy Team for
practical demonstrations in their chosen fields to connect
classroom learning with real-world applications. The visit in-
cluded undergraduate students from the Northwest University
(20), University of South Africa (45), Tshwane University of
Technology (TUT) in Horticultural Science (63), and TUT
Crop Science (25).

The highlight of the visit the agronomy team’ gave a special
emphasis on the importance of adopting climate-smart pro-
duction systems to support sustainable agricultural develop-
ment. team also showcased different hydroponic Vegetable
Production Systems designed to promote large scale soilless
cultivation, improve environmental sustainability and better
use of planting resources and ensuring high value quality
products in a shorter production cycle. The systems demon-
strated include the open-bag system and as well as recircu-
lating systems such as Vertical farming system, Gravel Film
Technique (GFT), and Nutrient Film Technique (NFT). These
production systems are key principles of climate-smart agri-
culture, assist to reduce environmental impact, improve water

Figure 1. The hydroponics team showcased the hydroponic bag sys-
tem to UNISA and TUT students.

and nutrients efficiency, and increased resilience under cli-
mate change scenarios.

The open-field team also demonstrated technologies such as
the wetlands and biogas system (Figs 2 and 3). The wet-
lands were designed to address water shortages in South
Africa, which pose a significant challenge in agriculture. This
system purifies grey water from the kitchen and showers for
irrigation purposes using a constructed wetland. The biogas
system was implemented to tackle the issue of agricultural
waste for energy generation and power cuts. This technology
produces renewable energy from animal waste and crop
residues. The open-field team demonstrated basic agro-
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Technology observing the biogas system.

nomic practices in crop production to students, including soil
sampling, fertilizer recommendations, fertilizer application
methods, demarcation and planting, mulching, and different
irrigation systems (Figure 5). The main goal of the train-
ing was to equip students with practical skills to be creative
and innovative in addressing challenges facing global food
systems through sustainable agriculture programs.
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Figure 3. North West University students visited the field demonstra-
tion site, where they were shown the water purification process in the
constructed wetlands.

Figure 4. UNISA students on the field demonstration site where they
were shown various agronomic techniques in crop production, includ-
ing how to install a drip irrigation system.

Building Research Capacity: ARC-VIMP Hosts Practical Statistics
Training

Compiled by Tshepang Mabaso, Annah Mahlangu and Slindile Miya

A foundational statistics training course was organized by the
Leguminous, Leafy, and Fruit Vegetables division of the ARC
-Vegetable, Industrial, and Medicinal Plants (VIMP) campus
in Roodeplaat, Pretoria, on May 29-30, 2025. The course
aimed to equip the delegates (Fig. 1) with essential statistical
tools and concepts relevant to agricultural research and de-
velopment.

The two-day workshop was facilitated by Nicolene Cochrane,
who covered key topics including basic statistics (Day 1) and
data structuring, analysis and reporting, and data discussion
sessions (Day 2). The training placed strong emphasis on
practical applications, enabling participants to analyze agri-
cultural data effectively and make informed research deci-
sions.

The session attracted a diverse group of participants, includ-
ing Researchers, Research Technicians, and Research As-
sistants from various units within the LLFV division, all eager
to enhance their statistical skills. Feedback from attendees
was highly positive, highlighting the effectiveness of the train-
ing. They were happy that they could apply the statistical
principles and practices taught to them in their research work.

Wi
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Figure 1: ARC-VIMP staff participating in a hands-on statistical train-
ing session that employs theory, practical exercises, and collabora-
tive learning to strengthen their data analysis skills.

It is through initiatives like this that ARC-VIMP shows a
strong commitment to capacity building and knowledge trans-
fer in the agricultural sector. For more information on upcom-
ing training opportunities and resources, please visit the ARC
-VIMP website.

Contact: Tshepang Mabaso at MabasoT@arc.agric.za
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Hosting an agroecology farmers day: disseminating biochar pro-
duction and greywater treatment for crop production

Compiled by Lodama Kafua, Thabo Nkuna, Ntokozo Dladla, Nqubeko Nxumalo, Chuene Victor Mashamaite,

Zanele Ngwenya, Mariette Truter and Hintsa Araya

The Department of Agriculture (DoA), in collaboration with
the Agricultural Research Council (ARC), organised the
Agroecology Farmers’ Day on the 16" of October 2025 at the
Agricultural Research Council (ARC) - Vegetable, Industrial
and Medicinal Plants (VIMP). The event served as an aware-
ness and engagement platform, bringing together farmers,
researchers, and policymakers to explore how agroecology
can reshape South Africa’s food systems and promote sus-
tainable farming practices.

The ARC is at the forefront of promoting agroecology as an
innovative, sustainable farming method that works with na-
ture rather than against it. This approach helps farmers build
healthier soils, conserve water, and adapt solutions to the
challenges of climate change. During the Agroecology Farm-
ers’ Day, the Leguminous, Leafy and Fruit Vegetables (LLFV
- Agronomy) team from ARC-VIMP demonstrated how sci-
ence can be applied through hands-on activities. The team
showed how constructed wetlands can purify and recycle
greywater for crop irrigation (Fig. 1), and how biochar made
from various plant feedstocks (Fig. 3) can act as an organic
soil amendment to restore soil health and improve soil water-
holding capacity. These simple yet impactful innovations
illustrate how local resources and ecological knowledge can
create more resilient and productive farming systems.

The LLFV-Agronomy team guided farmers through a detailed
demonstration of constructed wetlands, which are engi-
neered systems that mimic natural wetlands to purify and
recycle greywater. The constructed wetlands use plants such
as soft rush grass (Juncus effusus) and Amadumbe
(Colocasia esculenta) as natural filters to remove pollutants
from greywater, leading to improved irrigation water quality
(Fig. 2). Soft rush grass, known for its smooth, flexible stems,
thrives in wet environments where it traps sediments and
absorbs excess nutrients from the water. Amadumbe, known
as a water-loving tuber crop, plays an equally important role
by taking up nitrates and phosphates while reducing organic
matter. The combined effect of these plants significantly im-

proves the chemical and biological quality of greywater, mak-
ing it safer and more sustainable for reuse in crop irrigation.

The team also shared insights from an ongoing Swiss chard
trial investigating how greywater irrigation affects crop yield,
nutritional value, and soil health. This research provides valu-
able data on the potential of greywater treated in constructed
wetlands as a safe and sustainable irrigation resource for
vegetable production.

Another key highlight of the day, which attracted strong inter-
est from farmers, was the biochar production demonstration.
The team demonstrated that feedstocks from various plants,
such as bugweed (Solanum mauritianum) and neem
(Azadirachta indica), can be converted into biochar via pyrol-
ysis. This process involves heating plant material in the ab-
sence of oxygen to produce a carbon-rich substance.

This innovative approach not only offers a sustainable way to
control invasive species threatening local ecosystems but
also creates a valuable soil amendment that enhances fertili-
ty, structure, microbial activity, and water retention. When

Figure 2. The potential of greywater treated in constructed wetlands
for crop production.

Figure 1. Team member showcasing the constructed wetlands and explaining how the system works.
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Figure 3. Team member explaining and demonstrating the process of producing Biochar using different feedstocks.

incorporated into soil, biochar improves water-holding ca-
pacity, nutrient retention, and aeration. It provides a stable
environment for beneficial soil microorganisms, leading to
lasting improvements in soil fertility and productivity. Addi-
tionally, biochar sequesters carbon, helping to lower green-
house gas emissions and combat climate change.

By combining biochar with wetland systems, farmers can
create closed-loop agroecological systems that turn waste
into valuable resources. In this cycle, greywater can be
reused for irrigation after filtration and treatment to remove
harmful substances. Meanwhile, invasive plant material is
converted into nutrient-rich biochar that revitalizes the soil.
Together, these advancements enhance soil and water
management, lower environmental impact, and help devel-

op resilient, sustainable farming systems that make the most
of what nature offers. These innovations demonstrate the
ARC’s commitment to promoting sustainable technologies
that restore ecological balance while supporting productive
agriculture.
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ARC-VIMP Genebanks: Seed Systems Programme event

Compiled by Lindiwe Mokgakane and Slindile Miya

The ARC-VIMP campus in collaboration with the University
of Limpopo (UL) hosted 41 undergraduate Seed Technology
and Nursery Culture students on 17 March 2025. This visit,
which formed part of the seed systems programme aimed to
provide students with an overview and practical knowledge
of sustainable and holistic seed production. This approach
was multidisciplinary to ensure that students understand the
diversity of the specializations that are required in seed pro-
duction and testing. This included Specialist Researchers,
Seed Scientists, Biotechnologists, Geneticists, Agronomists,
Biologists, Breeders, Pathologists and Entomologists.

A series of insightful presentations (Fig. 1) were given by
experts including Prof Michael Bairu on Regulatory consider-
ations in seed systems. This presentation touched on im-
portant regulatory considerations in seed systems such as
genetic preservation, seed quality, safety, accessibility, and
sustainability of seed systems. These considerations are
important for safeguarding agro-biodiversity and farmers'
rights to ensure fair seed exchange as well as resilient seed
and food systems. Mr Talifhani Magadane presented on es-
tablishment of seed systems, highlighting the importance of
establishing local seed systems to enhance access to quality
seeds, supporting agricultural productivity and promoting
food security. Ms Lindiwe Mokgakane, in her presentation
that focused on ARC-VIMP Genetic resources collections,

Figure 1: Information sessions with students at ARC

discussed the importance of protecting genetic diversity for
the agricultural and seed systems to be sustainable through
safeguarding agricultural crops diversity. Ms Mantshiuwa
Lephuthing had a presentation that equipped the students
with practical knowledge on how to produce onion seeds.
She introduced the onion crop in terms of the ranking in the
world and in South Africa, showcasing their importance as a
vegetable. She then outlined the different methods of produc-
ing the seeds, their advantages, and disadvantages. Her
presentation also highlighted important considerations when
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producing onion seeds. Dr Diedrich Visser equipped the stu-
dents with practical skills and knowledge that will allow them
to be able to recognize seed-destroying insects under field
conditions. His presentation also identified the most destruc-
tive and seed destroying insects for various economically
important plants in South Africa. Ms Ansori Mare unpacked
the topic on behind the scenes: Breeding of your new denim
which outlined the ARC breeding activities of cotton plants.
The purpose of this research is to enhance the performance
of cotton varieties for high fiber, yield, and quality as well as
plant resilience. The presentations were concluded by Dr
Annah Mahlangu on the importance of seed quality and certi-
fication in South Africa where she highlighted the importance
of producing high quality and disease-free seeds. She went
on to discuss the seed value chains and certification
schemes in South Africa.

Following the presentations, students toured the ARC-VIMP
seed facilities, germplasm collections and diagnostics labora-
tories. ARC-VIMP crop protection team shared knowledge
about the work done on plant diseases and crop protection
(Fig. 2). ARC-VIMP Entomology team showed insects affect-
ing various agricultural crops (Fig. 3). These visits show-
cased the vital work being done by the ARC to support agri-
cultural activities and research in South Africa. As part of this

educational experience, students had the opportunity to
witness live demonstrations highlighting practical tech-
niques in seed physiology, pathology, entomology and
analytical testing (Fig. 4a). Demonstrations on electrical
conductivity testing, showcasing techniques used to as-
sess seed vigor and membrane integrity (Fig. 4b). The
session was designed to bridge theoretical learning with
real-world laboratory applications, enhancing their under-
standing of key research and testing techniques such as
seed priming, electrical conductivity tests, disease isolation
on seeds and germination testing. These tests are im-
portant in ensuring high quality, pest free seed for superior
seed and subsequent plant performance.

Figure 5: ARC staff with the University of Limpopo students and
staff.

The overall outcome of the event was a great success and
well received by the students from UL (Figure 5). Both the
ARC and UL showed interest on making such events a con-
tinued collaboration to ensure holistic educational experience
for the Seed Technology and Nursery Culture students. This
collaboration will allow the integration of theoretical
knowledge with practical experience to prepare students for
the professional world.

TN Te— —

Figure 3: Plant insect
pests demonstra-
tions in the lab
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ARC-VIMP Crop Protection Celebrates Heritage Day 2025 with Tson-
ga Culinary Victory!

Compiled by Londeka Mbatha and Lerato Mankgela

The Agricultural Research Council-VIMP joined the rest of
South Africa in celebrating Heritage Day 2025 under the
theme “Celebrating the lives of our heroes and heroines who
laid down their lives for our freedom”. The celebration held at
the ARC-VIMP campus was a vibrant showcase of South
Africa’s cultural diversity, unity, and pride. On the day instead
of the normal lab coats and work suits, ARC-VIMP staff came
draped in their favourite traditional attire representing all the
tribes and cultures that form part of our beautiful rainbow
nation (Fig. 1).

Among the highlights of the event, was the Traditional Meal
Competition, which saw various teams representing different
cultural groups compete for the title of Best Traditional Meal.
The Tsonga tribe, proudly represented by the Crop Protection
team, emerged victorious and earning a well-deserved recog-
nition for their authenticity, creativity, and presentation. Their
meal featured a delicious spread of Xitsonga delicacies, in-
cluding yellow pap (vuswa bya mavele), Morogo (muroho)
and Hardbody chicken (huku ya kokoroxi) (Fig. 2). The team

Figure 1: ARC-VIMP staff came dressed up in the colorful South
African traditional outfits.

Figure 2: VhaTsonga traditional meal prepared by the LLFV crop
protection team.

Figure 3: Judges tasting the different traditional meals during the
traditional food competition.

Figure 4: ARC-VIMP staff dressed up in the different traditional at-
tires.

complemented their dishes with traditional décor and colorful
Tsonga attire, symbolizing unity and pride in their heritage.
The second-best team was the Human Capital Management
team, which represented the Venda tribe, and the Facilities
team occupied the third position representing the Xhosa tribe.

Judges commended all the teams not only for the taste and
presentation of the traditional meals they presented but also
for the cultural storytelling that accompanied it (Fig. 3). Their
display reflected the ARC’s values of collaboration, inclusivity,
and innovation, proving that heritage is not only about re-
membering the past but also about celebrating diversity within
a shared workplace.

Speaking at the event, Dr Mariette Truter opened the event
by highlighting that South Africa is a diverse nation where
people take pride in their rich cultural heritage. She empha-
sized how ARC is a diverse environment and the importance
of using the Heritage day event and other events hosted by
the campus to network with each other and build relation-
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ships. Dr. Truter highlighted that Heritage Day at ARC is
more than just a celebration, but it is a reminder that the
organization's strength lies in its people and their diverse
cultural backgrounds.

The day concluded with music, dance, laughter, and photo
sessions — a true reflection of the ARC spirit (Fig. 4). The

Tsonga team’s victory was a proud moment for Crop Protec-
tion, demonstrating how culture and teamwork continue to
thrive within the organization.

Contact: Londeka Mbatha at MbathalL@ arc.agric.za

Soilborne plant disease symposium held at Vredenburg Research
Centre, Stellenbosch from 21-23 October 2025

René Sutherland

The thirty third annual interdisciplinary symposium hosted by
the soilborne plant disease interest group of South Africa
was held at Vredenburg Research Centre from 21-23 Octo-
ber 2025. Dr Rene Sutherland and Ms Kate Phetla from ARC
-VIMP had the opportunity of attend the symposium. The aim
of the symposium was “Water and soilborne diseases”. The
symposium started with a group discussion on assessment
of water quality. The second day commenced with a presen-
tation from Dr Tommie van Zyl of ZZ2 in which he shared his
research experiences from the last 30 years. This was fol-
lowed by an international keynote speaker, Prof David Butler,
which addressed the practical applications of anaerobic soil
disinfestation in pathogen management. Several other topics
were discussed including effect water on fungal diseases
such as Sclerotinia sclerotiorum (Dr. Lisa Rothmann) and
bacterial disease such as crown gall (Dr. Yolanda Petersen)
and nematodes (Prof. Antoinette Malan). The last day, Prof
Martin Steyn discussed optimizing water and nutrient man-
agement for sustainable crop and Dr Carolyn Howell gave
insight into using treated municipal wastewater for vineyard
irrigation in South Africa. Attendance of the soilborne plant
disease symposium gave the researchers the opportunity to
network with the industry and Department of Agriculture as
representatives from Corveta, Rovensa and Intelligro attend-
ed the workshop.

Dr René Sutherland and Ms Kate Phetla at the Soilborne
plant disease symposium

MSc Degree awarded.

Compiled by Sinethemba Nkosi

Miss Sinethemba Nkosi successfully completed her Master
of Science (MSc) degree in Agriculture (Plant Pathology)
with distinction (cum laude) at the University of Pretoria’s
graduation ceremony held on 1 September 2025. She also
received a merit certificate for academic excellence from the
University’s Student Representative Council.

Her complex research study was under the guidance of Dr
Tendekai Mahlanza (ARC-PHP) and Dr Thabiso Motaung
(UP), was titled ‘CRISPR/Cas9 gene editing towards the
resistance to banana bunchy top virus (BBTV) in banana’.
Miss Nkosi’s study focused on characterizing the genetics of
a candidate susceptibility gene for the banana bunchy top
virus in banana, constructing CRISPR/Cas9 gene editing
vectors to knock out the gene and evaluation of their gene
editing efficiency in banana protoplasts.




