Research and Placement in the Cape Floral
Kingdom: Improving Ex-Situ Conservation of the
Endemic Genus Roridula

: B A B ) SR
e s J < . 1 S ) \
\ . ¥ \wd 5 UGS

The resinous foliage of Roridula gorgonias observed on the Fernkloof Nature
Reserve mountain range.
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A solitary specimen of Roridula dentata observed in its natural fynbos habitat at Groot Winterhoek,
illustrating the complex architecture of this palaeoendemic species.
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Introduction:

This report details a three-week horticultural and research expedition to Cape Town,
South Africa, completed between March 15 and April 4, 2026. The expedition was divided
into two core components: an 80-hour professional horticultural placement at
Kirstenbosch National Botanical Garden (KNBG), followed by independent fieldwork
studying the endemic, proto-carnivorous genus Roridula.
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The breathtaking landscape of Kirstenbosch National Botanical Garden, situated against the eastern
slopes of Table Mountain, which served as the base for my professional horticultural placement.

While researchers such as Marloth and Anderson have contributed significantly to our
foundational ecological understanding of Roridula, there remains a complete lack of
published empirical data regarding its ex-situ conservation and specialised seed
germination protocols. The overarching theme of this trip was to begin filling this critical
research gap. By immersing myself in the Cape Floral Kingdom, my goal was to gather
the ecological data required to formulate modern conservation strategies for Roridula,
which will subsequently influence and improve our broader understanding of fynbos
conservation worldwide.

About Me:

| am a BSc (Hons) Horticulture (Plant Science) student studying at The Eden Project
Learning Centre, Cornwall College, Plymouth University. | have recently completed my
second year of studies and | am moving into my final year, where my dissertation will
focus extensively on Roridula.

| have cultivated carnivorous plants since the age of ten, giving me nearly two decades of
hands-on experience and fuelling a deep, lifelong passion for tropical and subtropical
flora. Previously, | completed a work placement at The Eden Project, which provided a
strong foundation in managing plant species adapted to controlled environments. This
experience perfectly set the stage for me to transition into tackling the unpredictable,
wild, and fire-dependent environments of the Western Cape.
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Left: Beginning my journey with carnivorous plant cultivation at age 10. Right: Nineteen years later,
standing beside a 220cm tall Roridula dentata discovered during my fieldwork.

Aims and Goals:

* Professional Development: To bridge the gap between cultivated UK horticulture and
the management of wild, nutrient-poor fynbos ecosystems by working alongside SANBI
specialists at KNBG.

« Ecological Research: To study Roridula in their natural habitat, specifically analysing
soil profiles, associated flora, and fire regimes, to gather critical data for my final-year
dissertation.

+ Conservation Impact: To incorporate the specialised fynbos propagation skills gained
at KNBG and the ecological studies of wild Roridula populations into a dedicated ex-
situ germination protocol, addressing the gap in published conservation research.

Detailing The 3-Week Experience:

Week 1 & 2: Kirstenbosch National Botanical Garden Placement

« Seed Banking: The seed bank at KNBG is vital to international conservation efforts,
collaborating closely with organisations such as Kew’s Millennium Seed Bank to
conserve species ex-situ and produce collections for future reintroduction. Working here
provided me with firsthand experience of the complete conservation process. This
begins with field identification and the collection of herbarium specimens alongside
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target seeds, a step vital for geolocation tracking. Because many endemic seeds
require specific priming before freezer storage, accurate processing is essential. My
practical tasks involved processing Wahlenbergia sp., Crassula dependens, Cerastium
arabidis, and Arctotis acaulis, separating pure seed from excess plant material to
mitigate fungal growth and allow for precise weight calculations. Additionally, | received
essential training on the BRAHMS database, a critical software tool used globally for
plant accessioning.

Left: Separating seed from excess floral material of Wahlenbergia sp. at the KNBG Seed Bank prior to
long-term cold storage. Right: Kew’s Millennium Seed Bank order packaged and ready to be dispatched.

* Fynbos Propagation: A central focus of my placement was the propagation of fynbos
flora, particularly Erica. With over 650 species identified in the Western Cape, Erica
forms a substantial ecosystem component. Due to altered wildfire regimes and human
intervention, many species are vulnerable, making ex-situ propagation vital for habitat
restoration and species reintroduction. In the collections nursery, | propagated Erica
discolor, E. glandulosa, and E. versicolor. This required learning KNBG’s specialised
fynbos methodologies, notably a 30:70 ratio of fine bark to perlite to replicate the
extreme drainage and nutrient-poor composition of wild soils.

Vegetative cuttings of Erica cultivated in a specialised 30:70 fine bark to perlite medium and placed
on heated propagation benches to prevent rot.
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* Fire Ecology Application: Wildfires are a vital evolutionary driver within the fynbos
biome, and understanding their role in species regeneration is key to conservation. |
assisted with large-scale smoke treatments at KNBG, which simulate the chemical
effects of these fires to trigger ex-situ seed dormancy. The critical factor | observed was
the fuel source: initial heat is generated using endemic fynbos wood (Protea or
Leucadendron), while fresh Passerina sp. was added to produce the required smoke.
Seeds are left exposed to this smoke for 24 hours to ensure adequate karrikin

absorption.

The steel burn bin at KNBG, utilised to channel smoke from burning endemic fynbos into
sealed tents to break seed dormancy after seeds have been sown.

+ Taxonomic Research: Accessing the Compton Herbarium to examine historical
Roridula specimens provided the distribution data and botanical recording standards to

accurately contextualise the genus for my dissertation fieldwork.
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Historical specimens accessed for taxonomic research at the SANBI Compton Herbarium.
Left: Roridula gorgonias. Right: Roridula dentata. Examining these specimens provided
crucial morphological and geolocation data for my independent fieldwork.
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Week 3: Roridula Fieldwork

+ Habitat Analysis: Observing the fynbos biome firsthand allowed me to witness how its
diverse flora adapts to irregular wildfires, a process that triggers dormant soil seed
banks and initiates regeneration. Roridula dentata is classified as a palaeoendemic
species occupying these fire-prone habitats.

- Yk A T TR L b < R S 4 e
22 T B W ks (a : e ‘ fan

A view of the rugged fynbos biome. The encircled area indicates the microhabitat where populations of
Roridula dentata were successfully located and studied.

+ Soil Composition and Analysis: To successfully cultivate Roridula ex-situ, replicating
its natural media is crucial. During my fieldwork, | conducted extensive in-situ soil
testing across seven distinct sampling sites, including populations at Groot Winterhoek
and the Ceres Mountain Range. Utilising settled jar tests, | analysed the soil profiles,
which consistently revealed a nutrient-deficient, highly porous, and sand-dominant
composition. The pH readings ranged from a highly acidic 3.79 to 6.17. This data will
directly inform the specific silica-sand ratios required for my laboratory germination
trials in the UK.

\

Settled jar tests of soil collected from wild Roridula dentata populations at Groot Winterhoek,
demonstrating the porous, sand-dominant composition.
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* Mutualistic Observations: Because Roridula lacks the digestive enzymes found in true
carnivorous plants, it relies on a complex symbiotic relationship with specialised
insects. During my fieldwork, | was thrilled to observe this mutualism in action,
documenting the hemipteran Pameridea marlothii and the crab spider Synema marlothii
living among the plant's resinous trichomes. The plant provides a specialised habitat
and prey capture mechanism, while absorbing vital nutrients from the insects' nitrogen-
rich excrement.
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Left: The mutualistic hemipteran Pameridea marlothii. Right: The crab spider Synema mariothii. Both
species successfully navigating the resinous trichomes of Roridula dentata.

* Fire Impact: Fieldwork conducted across several sites revealed a notable contrast
regarding fire ecology. At Groot Winterhoek, where the last significant wildfire occurred
in early 2017, mature populations were sparsely distributed. It is exceptionally rare for
these highly flammable environments to remain unburned for almost nine years. In
contrast, a site | visited in the Ceres Mountain Range had experienced severe fires
within the previous year. This location featured multiple dense, healthy populations of
Roridula dentata seedlings, strongly suggesting that recent fires successfully activated
and dispersed dormant soil seed banks whilst providing the optimal conditions for
germination. More research will need to be conducted to support these observations.

Roridula dentata seedlings observed emerging in the Ceres Mountain Range following recent
wildfires, illustrating the necessity of fire for mass germination.
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+ Broader Carnivorous Ecology: Fernkloof Nature Reserve: While Roridula is the
primary focus of my dissertation, my lifelong passion for carnivorous plants drove me to
explore the broader ecology of the fynbos biome. During the ascent of the Fernkloof
Nature Reserve mountain range, | had the incredible opportunity to observe and study
various Drosera species in-situ. Documenting and photographing these true carnivorous
plants in their native, nutrient-poor habitats provided a highly valuable comparative
perspective, illustrating the diverse evolutionary strategies that different genera utilise to
survive in the extreme conditions of the Cape Floral Kingdom.
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In-situ observations of carnivorous flora at Fernkloof Nature Reserve. From left to right: Drosera
admirabilis, Drosera esterhuyseniae, Drosera slackii, and Drosera glabripes.

Achievements (Conclusion):

* Groundbreaking Discoveries: This expedition provided the opportunity to make a
significant contribution to the botanical understanding of the genus Roridula. During my
fieldwork, | discovered one of the largest populations of Roridula dentata ever recorded.
While this species is typically found in small, scattered patches, this thriving population
spanned approximately half an acre. Additionally, | recorded a specimen at this site
standing over 220cm in height. According to the historical specimens assessed at the
Compton Herbarium, a measurement of this scale has never been documented for this
genus in the wild.

The half-acre population of Roridula dentata discovered during the Groot Winterhoek expedition.
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+ Conservation Milestones: The ecological data and practical fynbos propagation skills |
gathered in South Africa have allowed me to propose the very first dedicated ex-situ
conservation strategy for Roridula.

* Academic Progression: The independent fieldwork and placement at KNBG
successfully provided the foundational data needed for my dissertation. | am now
equipped to accurately compare aqueous smoke, physical smoke, and thermal priming
on seed dormancy, having studied the fragile ecosystem these plants inhabit and the
complex factors surrounding their survival and conservation.

Acknowledgments:

| would like to conclude this report by expressing my deepest gratitude to the Merlin Trust
for providing the funding and support to begin essential research concerning the
understudied genus of Roridula. The vital skills and insights | have gained on this trip will
directly enrich UK botanical collections and provide an invaluable foundation for my future
career in global plant conservation including prospects on future Roridula studies and
research.

Carefully observing the complex mutualism between Roridula gorgonias
and its resident hemipteran, Pameridea roridulae. The perfect
culmination of my lifelong passion and this incredible research expedition
in the Western Cape.

Page 10



Appendix 1: Cost Breakdown

Category Costs Additional
Information
Air Fare: £879.69 Virgin Atlantic,
London Heathrow
T I Car Hire: £290.81 Woodford Car Hire,
LaVo:. Cape Town
International Airport
Fuel: £124.46
Accommodation £572.47 Airbnb, Claremont,
Weeks 1 & 2: Cape Town
Subsistence: Accommodation £249.58 Airbnb, Kenridge,
Week 3: Cape Town
Food: £527.60
Insurance: £61.88 Admiral Travel
Other Costs: IRStitEREE
Total: £2706.49

Appendix 2: Additional Photographs
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The population of Roridula gorgonias observed at high altitudes along the exposed mountain peaks of
Fernkloof Nature Reserve.
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The main entrance to Kirstenbosch National Botanical Garden, a world-renowned institution
dedicated to the preservation and ex-situ conservation of indigenous South African flora.

The cactus and succulent greenhouse at Kirstenbosch National Botanical Garden, which houses a
diverse collection of arid-adapted species from across the continent.

Roridula dentata growing in-situ, demonstrating its ability to thrive among the harsh, nutrient-
deficient, and rocky terrain of the Groot Winterhoek mountains.




A detailed view highlighting the structure, A young Roridula dentata seedling in the

intricate branching, and upward growth habit Ceres Mountain Range. The circled Pameridea
of a mature Roridula dentata at the Groot marlothii proves these plants accommodate
Winterhoek site. vital symbionts from an early age.
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Further documentation of the groundbreaking Roridula dentata population at Groot Winterhoek,
emphasising the extraordinary height and dense distribution of these mature, nine-year-old plants.
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