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Figure 1 - Rafflesia tuan-mudae found in secondary forest in Padawan, Sarawak. 
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Introduction  

About the author 

As a horticulturist based in London, the opportunity to embark on this aquatic plant 

study trip represented a truly exciting milestone in my career. My passion for the 

underwater world began long before my professional life, rooted in years of ýshkeeping 

and a fascination with the ecosystems that exist beneath the surface.  

 

This early curiosity laid the foundation for a deeper appreciation of aquatic plants and the 

habitats they support. Since joining Kew Gardens, I have been fortunate to develop this 

interest further, gaining direct experience with an extraordinary breadth of plant species 

and the expertise of world-leading botanists and horticulturists. Working at Kew has 

deepened my understanding of the critical role plants play within their ecosystems, and 

has reinforced my commitment to learning, conservation, and the promotion of plant 

knowledge.  

 

However, I recognise that there is always more to discover. This trip offered a rare chance 

to explore aquatic habitats ýrst-hand, broaden my botanical knowledge beyond the 

garden setting, and connect the work I do at Kew with the wider natural world. It was 

not simply a professional development opportunity, but a chance to immerse myself in 

the environments I have always been drawn to, and to bring those insights back to my 

work and my passion for the aquatic world. 

 

 

 

  

Figure 2 and 3 - Lily Pond in the Princess of Wales Conservatory, Kew and my first ever planted aquarium. 



 Π 

Project Brief 

 
In May 2026, I undertook a two-week travel scholarship to Borneo with the goal of 

observing tropical aquatic plants in-situ, with a particular focus on the family Araceae. 

The trip centred on understanding the attributes of these plants and the remarkable ways 

in which they have adapted to their environment, exploring their importance to the local 

ecosystem, and identifying what can be done to better protect and display them ex-situ. 
 
During the trip I visited a range of aquatic habitats across the region, gaining ýrst-hand 

experience in the identiýcation and surveying of aquatic plants in the ýeld. Borneo's 

exceptional diversity of aquatic environments, spanning acid swamps through to chalk 

riverbeds, provided an invaluable opportunity to observe plant distribution across 

dramatically contrasting habitats, and to develop a practical understanding of the 

adaptations that allow these species to thrive in such varied conditions. Working directly 

within these sites allowed me to build expert knowledge that I will carry forward into my 

work at Kew Gardens, both in the care of our living collections and in our wider 

conservation efforts.  

 

Why Borneo? 

Borneo is widely regarded as one of the most biodiverse islands on the planet, and for 

anyone with a passion for aquatic plants it represents an unparalleled destination. Its þora 

encompasses over 12,500 species of vascular plants across 271 families, making it the 

second most þoristically diverse island in the world after New Guinea. Within this 

extraordinary landscape, the family Araceae is exceptionally well represented, with 462 

recorded species, it ranks among the most signiýcant plant families on the island. Borneo 

is particularly notable for its rheophytic aroids, species adapted to fast-þowing river 

environments, with more than 130 aroid species exhibiting rheophytism across the island, 

a concentration described in the literature as disproportionately large on a global scale 

(Boyce & Wong, 2019). 

 

The genus Cryptocoryne, a 

group of submerged aquatic 

aroids well known to 

ýshkeepers and aquarists 

worldwide, is especially diverse 

here, with fourteen species 

recognised from Borneo alone, 

found across a range of habitats 

including peat swamps, rivers, 

streams, and intertidal zones.  

 

 
Figure 4 ð Cryptocoryne uenoi in acidic stream south of Kuching. 
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Aims and Objectives  
Aim 1: 

To study aquatic plant diversity and distribution in natural habitats across Sarawak, 

Borneo. 

 

Objectives: 

р Conduct ýeld observations with local expert Michael Lo to understand ecological 
conditions inþuencing aquatic plant growth, with emphasis on Araceae. 

р Document the range of habitats (peat swamp, rivers, forest streams) between 
Kuching and Brunei. 

р Assess conservation challenges facing aquatic plants in situ. 

 

Aim 2: 

To evaluate the representation and cultivation of aquatic plants in ex-situ settings in 

Sarawak. 

 

Objectives: 

р Visit Sarawak Botanic Gardens to study aquatic plant collections and display 
methods. 

р Compare horticultural practices in Borneo with those used at Kew Gardens to 
identify strengths and gaps. 

р Explore cultivation techniques through a visit to Peter Boyceôs nursery and 
consider applications for UK botanic gardens. 

 

Aim 3: 

To share the knowledge and experience gained during this study trip as widely as 

possible, ensuring that the insights gathered in the ýeld contribute and promote greater 

awareness of aquatic plants and their conservation. 

 

р To write an article for Practical 
Fishkeeping magazine 

documenting my experiences and 

ýndings from Borneo.  

 

р To deliver a lecture on the 2nd of 
November 2026, presenting the 

key ýndings and personal 

highlights of the trip. 

 

р To produce a dissertation 
exploring aquatic plant 

representation in botanic gardens.  

 

Figure 5 - Male and female Mudskippers at a mangrove 

swamp near Bako National Park. 
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Figure 6 - Visiting fast flowing stream to find Cryptocoryne. 

Figure 7 - Cryptocoryne striolata 

Figure 8 - Lowland forest canopy above stream. 
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Itinerary 
 

Date Activity 

Thursday  

14/05/26 

р Travel to airport and þy to Kuala Lumpur. 

Friday  

15/05/26 

р Arrive at Kuala Lumpur and get connecting þight to Kuching, Borneo.  

р Arrive in Kuching. 

Saturday  

16/05/26 

р Explore the city of Kuching and visit Sarawak Botanic Gardens, tour of 
Botanic Garden propagation area.  

Sunday 

17/05/26 

р Explore Kuching, settle into city, contact guide and conýrm meeting point.  

Monday 

18/05/26 

р Meet Michael Lo and begin touring in Lundu, a coastal region of Sarawak. 
Exploring secondary forest and coastal heathland. 

Tuesday 

19/05/26 

р Touring with Michael Lo in Serian, southwest of Kuching. Visiting fast 
þowing streams and searching for Bucephelandra species. 

Wednesday 

20/05/26 

р Touring with Michael Lo in Santubong National Park. Hiking through 

protected rainforest looking for varied species of þora and fauna within 

the park.  

Thursday 

21/05/26 

р Touring with Michael Lo in Bau, looking for Cryptocoryne species in fast 

þowing streams. Spending second half of day at Peter Boyceôs Nursery 

which houses many different aroids for research purposes.  

Friday 

22/05/26 

р Touring with Michael Lo visiting river areas south of Kuching and 

searching for Rafþesia in foothills of a mountain. 

Saturday 

23/05/26 

р Spend a day in Kuching as a day off from travel due to fatigue. Visit 
recommended tourist spots to understand the city.  

Sunday 

24/05/26 

р Visit Santubong River and surrounding Mangrove areas, to view wildlife 
and habitats on a boat tour.  

Monday 

25/05/26 

р Visit ýsh breeder and conservationist named Lum specialising in 
threatened ýsh species and habitat restoration.  

Tuesday 

26/05/26 

р Visit and trek Bako National Park to understand primary and secondary 
forest formation and viewing different biomes in different altitudes. 

Wednesday 

27/05/26 

р Revisit Lum the tropical ýsh breeder to take pictures of work and 
potentially write an article based on his work for Practical Fishkeeping 

Magazine.  

р Meet up with Michael Lo to visit the foothills of Gunung Serapi, Kuching. 
Night walk looking for nocturnal animals and Nepenthes species.  

Thursday 

28/05/26 

р Pack up ,my belongings and get ready for þight back home. Spend day in 
Kuching relaxing in preparation for long haul þight.  

р Fly from Kuching to Kuala Lumpur and from Kuala Lumpur to London.  

Friday 

29/05/26 

р Arrive back in London at 5:45am.  
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Main  

The City of Kuching. 

Kuching itself was a wonderful surprise. Having never travelled outside of Europe before, 

it was a vibrant and eye-opening introduction to Southeast Asia, and I could not have 

asked for a better place to begin the experience. The food was exceptional, a highlight 

being the seafood at Topspot Food Court, which was outstanding, and the local laksa, 

which quickly became a ýrm favourite. The art, culture and architecture were 

fascinating, with some of the newer buildings making a real impression alongside the 

more traditional street scenes.  

 

What struck me particularly was how in touch with nature the city felt, plants seemed to 

be everywhere, with houseplants adorning shops, restaurants and homes throughout. The 

temples were truly wonderful, full of colour, detail and atmosphere. On my ýrst evening I 

had the pleasure of watching a local football match, spending time with locals cheering 

on Kuching FC, an unexpected but thoroughly enjoyable way to immerse myself in the 

community and experience the city's warm and passionate spirit. The people were some 

of the friendliest I have ever encountered, and Kuching set the tone for the trip perfectly. 

 

Figure 9 - Chinese Temple, Kuching. 

Figure 10 - Rhinoceros Hornbill painting, national bird of 

Borneo. 

Figure 11 - A man tending to an incense urn, 

Kuching. 
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Figure 12 - Asian Glossy Starling perched at its nest, 

Kuching. 

Figure 13 - A packed Sarawak Stadium on game night, Kuching City FC. 

Figure 14 - Kuching's old town streets with the 

Sarawak State Legislative Assembly building 

beyond. 

Figure 15 - The vibrant Topspot Food Court, Kuching's famous 

seafood hub. 
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Sarawak Botanic Garden 

The Sarawak Botanic Garden was a 

welcome and accessible stop, with free 

entry making it an easy addition to the 

itinerary. A medium-sized garden, it was 

thoughtfully laid out with distinct zones 

including a banana garden, bamboo 

garden, fernery, bromeliad garden and 

lily pond, all set amongst a backdrop of 

mature trees and shrubs that gave the site 

a lush, established feel. The planting was 

diverse and well maintained, and 

wandering through the different sections 

offered a good early introduction to the 

breadth of plant life found in the region. 

 

 

 

A guided tour of the nursery provided a fascinating behind-the-scenes look at how the 

garden propagates and manages its collection. The growing media used was a practical 

mix of heavy clay soil, sand and chicken manure, well suited to the tropical conditions, 

and the nursery housed an impressive range of material including ferns, orchids, Araceae, 

tree seedlings and bromeliads, a snapshot of the region's incredible plant diversity in one 

compact space.  

As someone with a particular passion for aquatic plants, the one area where the garden 

left something to be desired was its aquatic display. Beyond a large pond planted with 

Nymphaea, there was very little representation of aquatic þora, a gap that, if anything, 

reinforced the importance of the work that could be done to better display these plants in 

botanic garden settings. 

Figure 16 - Fern display, highlighting mature root plates as 

fern mounts. 

Figure 17, 18 & 19 - Seedlings, Saplings and Orchids, Sarawak Botanic Garden Nursery. 
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Figure 20 - Doubled Branded Crow Butterfly 

(Eupolaea sylvester). 

Figure 21 - Rhaphidophora foraminifera. 

Figure 22 - Dillenia suffruticosa. 

Figure 24 - Epiphytes growing on large Ficus tree. Figure 23 - Entrance to Sarawak Botanic Garden. 
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Botanising in Sarawak 

Day 1 (Monday): Lundu and Sematan 

The ýrst day with Michael Lo took us into the jungle around Lundu, Sarawak, an 

immediately overwhelming and impressive introduction to Bornean þora. The diversity 

on display was remarkable, with families including Piperaceae, Araceae, Cucurbitaceae, 

Pandanaceae, Fabaceae and Orchidaceae all represented, and climbers incredibly 

prevalent throughout the vegetation. A visit to a local peat stream was a particular 

highlight, where Michael has been actively collecting Cryptocoryne xbatangkayensis 

specimens to maintain their population in his personal nursery in response to the ongoing 

deforestation of the area driven by palm oil production a stark and sobering reality of the 

pressures facing these plants in the wild. This was the ýrst of many aquatic plant species 

seen on this trip.  

 

Later that day we visited a coastal area near Sematan, where the landscape and vegetation 

shifted dramatically. The sandy, nutrient-poor soil supported a very different community 

of plants, with Nepenthes species and orchids among the standout ýnds. Perhaps most 

fascinating however were the myrmecophilous plants growing on the majority of trees 

throughout the area, plants that have evolved a remarkable symbiotic relationship with 

ants. It was a type of plant partnership I had never encountered in the ýeld before, and a 

striking illustration of just how specialised and extraordinary the adaptations of Bornean 

þora can be. 

 

 

 

 

 

 
 

Figure 25 - Tacca integrifolia, seen in its white 

form, rarer than its usual black inflorescence. 
Figure 26 - Deforestation driven by palm oil 

production, Sarawak. 
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Figure 27 - Trichosanthes wawrae 

Figure 28 - Fast stream, cutting through 

secondary forest due to heavy rain. 

Figure 29 - Piper crocatum 

Figure 30 - Nepenthes rafflesiana 

Figure 31 - Bromheadia finlaysoniana 
Figure 32 - Dischidia sp. 
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Day 2 (Tuesday): Serian 

Day two took us through Serian, where the landscape opened into something altogether 

more dramatic. Our destination was the Sadong River and its surrounding water supply, a 

network of fast þowing limestone streams and rocky waterfalls that would prove to be the 

setting for one of the most exciting botanical encounters of the trip. It was here, amongst 

the rushing brown waters and misted rock faces, that we encountered the genus 

Bucephelandra in its natural habitat for the ýrst time, and it did not disappoint.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Growing directly on exposed limestone surfaces and rocky outcrops, these remarkable 

rheophytic plants were a testament to the extraordinary adaptations that allow them to 

thrive in such challenging conditions. A second trek through nearby jungle revealed 

Bucephelandra in a slightly drier context, clinging to rocks fed by a gentle trickle of 

water, demonstrating just how versatile these plants can be across a range of different 

microhabitats.  

 

The rivers themselves were a spectacular sight. From slow-moving tea-brown streams to 

high velocity, crystal-clear rapids with a rather unforgiving nature. Both containing an 

equal amount of aquatic life; ýsh and plants both showing equally impressive adaptations. 

Plants growing with strong spreading roots to help lock into the rocky streams during 

high rainfall and fast water þow, and ýsh equipped with similar sticky mouthparts to stop 

them from being dragged away. Aroids with wide leaf shapes to soak up sunlight when 

submerged in the murky currents during rainy season, and their cold-blooded 

counterparts with wide eyes to help hunt and navigate in the tea-stained waters. 

 

Figure 33 - Bucephelandra sp. growing on rocky surface of limestone stream. 
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Accompanying the rheophytes was an impressive array of ferns, orchids, and other 

interesting þora. Most notably was the Diplazium cordifolium with its luminescent leaves 

reþecting light from the jungle þoor. Another bright coloured gem found locally was the 

jewel orchid, Ludisia discolor, displaying bright white venation amongst the leaf litter. 

 

 

 

Figure 34 - Dried slope inhabited by Bucephelandra and rocky outcrop covered in Bucephelandra. 

Figure 35 - Diplazium cordifolium and Ludisia discolor. 
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Day 3 (Wednesday): Santubong National Park 

Day three took us to Santubong National Park, where a 250-metre climb through primary 

rainforest delivered one of the most immersive and memorable days of the entire trip. 

The forest was alive in every sense. Botanically, the Queen of Orchids, 

Grammatophyllum speciosum, was an unmissable highlight. Its enormous presence 

amongst the canopy a true spectacle. Interesting Pandanus species, an array of palms, 

ferns and epiphytes completed a botanically rich ascent that offered something new at 

every turn.  

Wildlife was equally abundant throughout the climb. The common macaques made their 

presence known in characteristically bold fashion, raiding lunchboxes with impressive 

efýciency, an orchestrated attack on unacquainted tourists. The more elusive silver leaf 

monkey offered a respite from the madness of macaque life. These primates were quieter 

and altogether more graceful of an encounter. Though a sudden movement will send 

them off into the canopy. Tree pit vipers guarded the entrance to the nearby restaurant, a 

pair, male and female, on opposing sides of the entrance ensuring they were in full view. 

It felt almost scripted, I am sure they were rewarded generously for their time, posing for 

the cameras.  

Figure 36, 37 & 38 - Grammatophyllum speciosum, Pandanus sp., Barking Tree Frog. 
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Figure 39 - Silver Leaf Monkey, Santubong National Park. 

Figure 40 - Bornean Keeled Green Pit Viper, Santubong National Park. 
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Reaching the summit of the climb rewarded us with a beautiful waterfall, with a small 

splash pool at the base, waiting for all the sweaty tourists. This pool happened to be home 

to a small family of around six Malayan Softshell Turtles. All varying in ages, from 

juvenile, teenage and adult, each showing different camouþage and shape due to their size 

and habitat. The adults were a greyish black colour and were speckled, to me, imitating a 

rock a predator would come across and ignore. Whereas the youngest of them were small 

and brownish orange in colour mimicking a leaf found on the waterôs surface. These 

adaptations were quite impressive and my guide, Michael, and I, were sat in awe of these 

wonderful reptiles. 

The afternoon brought a complete change of 

scenery as we descended and made our way to 

a nearby peat swamp, where Michael 

introduced me to the remarkable ýsh fauna 

that inhabit these oxygen-deprived 

blackwater environments. Due to my keen 

interest in aquatic plants, I believe having an 

understanding of the other aquatic life that 

coincides with these plants is equally as 

important as knowing about the plants 

themselves. Two species of Betta and one 

species of Channa were caught and observed, 

all perfectly adapted to life in these murky, 

low-oxygenated waters thanks to a labyrinth 

organ that allows them to breathe 

atmospheric air directly from the surface.  

It was a fascinating parallel to the botanical 

adaptations I had been observing the days 

prior.  

 

 

 

Figure 41 - Adult and juvenile Malayan Softshell Turtles, Santubong National Park. 

Figure 42 - Michael Lo catching fish in peat swamp. 

Figure 43 - Betta sp. found in peat swamp leaf litter. 
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Day 4 (Thursday): Bau and visiting Peter Boyceõs Nursery 

The morning took us to a fast-þowing stream in Bau in search of Cryptocoryne and the 

ever-peculiar Borneo Sucking Loach (Gastromyzon sp.). The stream was a dynamic 

environment to explore, fast currents giving way to small, still pockets of warm water, 

creating a mosaic of microhabitats. Flanking the river on either side were large trees, the 

most striking of which was a species of Tristaniopsis, with þaking bark revealing a 

beautiful warm orange beneath.  

The highlight of the morning came 

when we eventually located 

Cryptocoryne striolata, growing in a 

slower moving section of the river, 

amongst a sandy, tree-root covered 

bank. Its fresh copper-coloured leaves 

shimmered against the white sand, 

whilst the older foliage presented a 

deep, rich green with subtle 

undulations along the leaf margins.  

 

 

 

Figure 44 & 45 - Tristaniopsis sp. and surrounding habitat. 

Figure 46 - Cryptocoryne striolata 
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The afternoon brought a very different experience but an equally memorable one as we 

visited the nursery of Peter Boyce, a former Kew herbarium taxonomist and one of the 

worldôs leading authorities on the family Araceae. His collection was a testament to a 

lifetime of expertise, housing an extraordinary diversity of orchids, aroids, begonias and a 

wealth of other species I have never seen before. His Cryptocoryne and Begonia were 

particularly interesting, displaying some incredible colours and shapes found amongst the 

native þora of Borneo. Taking the opportunity to ask Peter about his time at Kew and his 

life in Borneo was a genuine privilege.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 47 & 48 - Cryptocoryne striolata inflorescence and mature leaves. 

Figure 49 - Cryptocoryne sp. 
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Figure 50, 51 & 52 - Bucephelandra sp., Bulbophyllum sp. and orchid section of Peter's nursery. 
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Day 5 (Friday): Padawan and Kuching  

The morning began close to the heart of Kuching, with a visit to a nature reserve where 

Michael has been quietly conducting guerilla conservation work of real signiýcance. 

Concerned by the ongoing loss of habitat and the vulnerability of wild Cryptocoryne 

populations, Michael has been carefully relocating plants from exposed and threatened 

sites in the wild to the safety of this protected green space within the city. The species he 

has established here, C. striolata, C. ferruginea and C. xbatangkayensis, represent an 

important safeguard against local extinction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The afternoon, however, belonged entirely to the most extraordinary moment of the 

entire trip. Word had reached Michael that a Rafþesia tuan-mudae has recently been 

spotted in bud near Padawan, south of Kuching, and he was determined we would not 

miss it. An hours drive followed by a 45-minute hike through rural farmland brought us 

to the foothills of a nearby national park, and there it was, in full bloom. Measuring an 

impressive 83cm across, with further buds swelling in the surrounding vegetation ready 

to burst. The smell was something altogether harder to describe, a pungent combination 

of hot chill and rotting þesh that had the local þy populations in a feeding frenzy. 

Figure 54 - C. ferruginea. 

Figure 53 - C. xbatangkayensis. 
































