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ARC Research and Development on Cannabis
(Hemp and Medicinal) value chain

Technology Overview

South Africa has a long history of cannabis cultivation by indigenous people
with cannabis strains that are climatically adapted to this region. The ARC received
the first Cannabis research permit in South Africa, as one of the pioneer research
organization on cannabis more than 20 years ago. Cannabis has multiple uses based
on the variety and which portion of the plant is utilised. Different uses require
different varieties and production systems. Industrial hemp cultivation is presently
restricted to temperate latitudes, but its economic range could be widely enlarged
by developing cultivars adapted to lower latitudes, or by selecting for day-neutral
cultivars that could be grown at any latitude. Cannabis for medicinal and
recreational use are cultivated almost all over the country by traditional producers
with many local landraces available.

The ARC research and development programme on hemp resulted in the breeding
of two new varieties, popularly known as SA Hemp 1 and SA Hemp 2, which are in
the process of cultivar registration.

The initial hemp studies were done in areas with long day length (more than 14
hours) and information on the yield and guality of these hemp germplasms under
short day conditions in South Africa is limited. The two ARC varieties performed
well in South African traditional hemp production areas (Eastern Cape, Western
Cape and some areas in KwaZulu-Natal Provinces), but the availability of
propagation material as well as advanced propagation and cultivation methodology
are among outstanding key success factors for hemp industrialization.

There are many other unigue cannabis landraces and varieties in South Africa,
adapted to their natural environment and traditionally cultivated by IK holders all
over the country. However, the introduction of foreign genetic material is currently
a major risk for the preservation of local genetic strains and IP protection. There is
an urgent need to identify, evaluate, characterize and maintain our local strains,
initiate participatory genetic improvement and preservation with traditional
producers to protect indigenous knowledge and intellectual property by
maintaining local genetic resources and minimize geneftic pollution.



Typical hemp growth pattern

Technology area

Typical medicinal cannabis
growth pattern

The ARC in collaboration with DALRRD expanded the cannabis R&D program early in

2023 to cover almost the whole cannabis
value chain and focus on both Hemp and
Medicinal Cannabis. The immediate
emphasis is on breeding, propagation,
cultivar identification & characterization,
pest & disease management, mechanization,
cultivation, quality assurance and product
development.

Initial evaluation trials at Roodeplaat in
Gauteng confirmed that most of the hemp
varieties in the ARC gene bank are not
adapted to the short day climatic conditions
in Gauteng and resulted in pre-mature
flowering with limited biomass and fibre
production. Cultivar evaluation trials to be
conducted during 2023/24 in all 9 provinces
will provide crucial information and
recommendations regarding the adaptability
and performance of hemp genetic resources
as well as the feasibility of hemp production
in different South African production areas.

Training of permit holders and interested
farmers during farmer/demonstration days
focuses on cultivation practices and sharing

Cultivar on left with pre-mature
flowering as compared to a more
adapted variety on the right

new accessions to include all relevant information of the germplasm in order
to serve the various hemp research programmes of the ARC.



Across the value chain this R&D programme will contribute to preservation
of indigenous genetic resources, protection of local IP, with improved
varieties and agronomic practices. The development of locally adapted
cultivars for various purposes for each South African production area is
crucial towards enhanced commercialization of the local cannabis industry.
Cannabis commercialization can assist local farmers in value addition
(processing, product development), domestic and foreign investment
(primary production & exports), SME development, job creation & income
generation to address poverty and communal sustainability in the country.
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Opportunities

Traditional producers and IP holders are encouraged to collaborate with the
ARC in participatory genetic improvement and preservation to protect
indigenous knowledge and intellectual property of our local cannabis genetic
material and to minimize genetic pollution by imported varieties.

The country wide evaluation of hemp varieties and local landraces for
adaptability and performance in traditional and non-traditional hemp
production areas will provide much needed information on the feasibility of
hemp production in different agro-climatic conditions of South Africa and
play a critical role to ensure sustainable production and minimize production
failures.

Identification and improvement of varieties for each production area will
enhance the commercialization of hemp in South Africa and prevent crop
failures due to planting of the wrong varieties.

Cannabis is grown in different parts of South Africa by various growers and
knowledge holders, but there is very limited knowledge on the extent of
genetic diversity within and between these South African landraces and their
relationship to foreign and hemp cultivars. Many of these variants and
strains are not easily distinguishable from each other based on
morphological descriptors alone. The ARC database on molecular markers
(SSRS) is utilised to determine diversity, cultivar discrimination and purity in
order to protect local intellectual property and genetic resources. Traditional
cannabis growers with advanced landraces are encouraged to collaborate
with the ARC to conserve their local genetic base by characterising and
maintenance for IP protection. The current database will be expanded with



of information and recommendations on
cultivar performance in the evaluation
trials in different production areas.

The ARC developed a cannabis
accession genotype database
containing more than 200 accessions,
which includes landraces and cultivars
genotyped with a published SSR panel
consisting of 13 SSR markers. Genetic diversity
was detected between all accessions currently in the canna bis genetic database.
Molecular characterization can discriminate between morphologically similar
imported and local cannabis strains, landraces and variants. Traditional cannabis
growers are encouraged to contact the ARC to include their genetic material in the
database for characterization, preservation and protection of their intellectual

property. The DNA profile database
will be increased with verified
imported and collected strains, to
assist the local cannabis industry in
the legal protection of their strains.
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Telephone: +2712 4279700
E-mail: enquiry@arc.agric.za
Instagram: arc_south_africa

@ARCSouthAfrica
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