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                                                         INTRODUCTION 
 
Even before working in Horticulture I was always intrigued by ferns, with a strong focus on our 

British natives. I attended a fern botanising course in the Cairngorms in Scotland a few years ago and 

there learnt the immeasurable educational value of seeing plants in their natural habitat. As my 

Horticultural career progressed, my focus turned more towards Tropical plants and I became 

employed at the glasshouses in Kew Gardens. At this point, the world of Tropical ferns was opened 

up to me and a whole new phase of my long-standing interest was born. It therefore seemed natural 

to apply for a travel bursary to see Tropical ferns in-situ, and take the opportunity to delve more 

deeply into the entire world of Pteridophytes.  

Pteridophytes of all shapes and sizes form a significant part of the flora in ecosystems all over the 

world, and can be found from sea level to high mountains. There are considered to be roughly 

13,000 species of fern today, and despite lacking flowers, the diversity of their appearance is 

astonishing. Though ferns are predominately shade loving plants, they can be found in a variety of 

environments all over the world. They are often pioneer species and can be problematically prolific 

colonisers, meaning they can sometimes be dismissed as less intriguing to investigate than more rare 

or sensitive plants. However, the sheer variety they offer is dazzling, and within the order you have 

plants that are terrestrial, epiphytic, aquatic, lithophytic and alpine.  

For a fern enthusiast like myself, the land mass of Malaysia with its varied ecology and extraordinary 

diversity is an ideal place in which to explore the full breadth of their varieties and adaptations. 

Along with the heavy monsoon rainfalls which results in an average of 250cm in a year, the average 

higher temperature in comparison to more temperate areas also aids the flourishing of ferns.  In the 

Malaysian Peninsular 640 species of ferns are repǊŜǎŜƴǘŜŘ όр҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǘŀƭύ ŀƴŘ ƛƴ {ŀǊŀǿŀƪ 

Borneo there are 757 recorded species, making these regions some of the most fern rich in the 

world.  

The two major territories of Malaysia are Peninsular Malaysia and the Malaysian areas of Borneo; 

Sabah and Sarawak, with the separate country of Singapore located just on the tip of the Peninsular 

Island. Between these areas, there are significant differences in the types and distributions of flora, 

and all have endemics unique to their land. It is regularly acknowledged that Borneo is one of the 

most important centres of plant diversity in the world, estimated to contain about 12,000- 15,000 

species of vascular plants; about 5-6% of the world total.  

Singapore used to be a major contributor to the biodiversity of the land mass of Malaysia, but fast 

economic development and intense urbanisation have led to a drastic decline in endemic species. 

However ƛƴ мфстΣ ǘƘŜ ΨDŀǊŘŜƴ /ƛǘȅΩ ŎƻƴŎŜǇǘ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ {ƛƴƎŀǇƻǊŜΤ ŀ ǇǊƻƎǊŀƳ ŦƻǊ ǘƘŜ intense 

greening up of the city, and in 2009 this was furthered to include the National Biodiversity Strategy 

and Action Plan for Biodiversity Conservation.  Since then many native species have been 

reintroduced and with some of the most famous botanic and ornamental gardens in the world 

boasting impressive collections, it is still an informative place to visit on any plant investigation trip 

in the region.  
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The variety of ecosystems within Malaysia, with the differing climactic conditions, topography, 

exposure and light quality offered by each, ensure the development of a unique range of flora. The 

ŎƻǳƴǘǊȅ ōƻŀǎǘǎ ǎƻƳŜ ƻŦ ǘƘŜ ƭƻƴƎŜǎǘ ǎǘǊŜǘŎƘŜǎ ƻŦ ƳŀƴƎǊƻǾŜǎ ƛƴ ǘƘŜ ǿƻǊƭŘΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻƭŘŜǎǘ 

and most untouched areas of tropical rainforest and the highest mountain in South-East Asia. In 

Sabah and Sarawak there are wide areas of lowland rainforest, mountain rainforest and mangroves, 

as well as five of the highest peaks in Malaysia, each of which presents a unique physical geography 

and diverse conditions for producing a range of flora. Combined with the diverse ecosystems, 

Malaysia also has the highest surface area of ultramafic rock in the world, further contributing to an 

overall increase in species diversity across the country.  

In each of this multitude of microhabitats, an extraordinary range of ferns can be found. Viewing 

Pteridophytes in-situ in a variety of ecosystems is the best way to fully appreciate the great diversity 

of their leaf form and adaptation, as they adjust and form to exploit every possible niche, and 

Malaysia and its surrounding islands offers a perfect range to explore.  
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AIMS  
 
 -To learn more about the ferns of Malaysia and Singapore and how to identify them.  
 
-To see a variety of native and endemic Malaysian and Singaporean ferns in the wild 
 
- To Visit a variety of ecosystems across Malaysia and learn how the native ferns of each are adapted 
to cope with the varying conditions 
 
-To explore how different ecosystems affect the types of species and distribution of ferns  
 
-To see curated collections of tropical ferns in Singaporean Botanic Gardens 
 
-Learn more about endangered ferns and of any conservation projects being implemented  
 
-To expand my overall knowledge of Tropical Flora and different ecosystems/biomes 
 
-To create industry contacts and connections across Malaysia and Singapore 
 

 

OBJECTIVES 
 
-To research a variety of ferns by speaking to and learning from professionals at different Botanic 
Gardens.  
 
-To meet, discuss and learn more about Malaysian flora, with Research Officers from the Forest 
Research Institute Malaysia.  
 
-To learn more about different methods of care and maintenance of ferns, by speaking to 
horticultural professionals in charge of public displays in gardens.  
 
-To observe the difference between ferns in the wild and cultivated ferns, by visiting National Parks 
and Botanic Gardens, taking photos and notes 
 
- To use a key or identification books whilst going on treks, to better learn how to identify different 
tropical ferns.  
 
-To explore and observe the reasons for the differences in fern floras across different regions, by 
visiting a variety of areas and taking notes and photos on the different species and distribution 
 
-To compile all my findings into a report for fellow students, colleagues and other interested parties 
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                                                                                                            SINGAPORE    
 
My trip was to start in Singapore, where I planned to see the 

ferns of Malaysia and Singapore in cultivation. I hoped this 

would aid me in identifying them when I eventually 

encountered them in the wild.  

I arrived in Singapore late in the afternoon, and from the 

moment I drove out the airport in a taxi, I was amazed by the 

rich variety of plants lining the streets. Singapore is known as 

the ΨDŀǊŘŜƴ /ƛǘȅΩ with an ongoing program to improve its 

sustainability and environmental impact and, and I had been 

curious to see for myself how this vision was implemented in 

reality. Although my main focus was to be on the ferns, I was 

still keen to see the greening up of such a modern city and 

explore the variety of tropical plants.  

The immediate effect certainly was impressive, and gave me a 

sense of experiencing something genuinely innovative and 

new. I drove past arching high rises,  agleam with glass and 

chrome, a typical modern city- but all interspersed with a 

generous mixture of greenery; various Leguminous trees such as Albizia and Caesilpinioides lined the 

pavements, their branches heavy with epiphytes. There were green spaces on every corner, rows of 

Brownea grandiceps providing shade on a hot 

afternoon. A small public park by a temple was lined 

with Pinanga coronaria and a creeping Thunbergia was 

draped over a trellis archway. Ferns were abundant 

everywhere, with huge Asplenium nidus spilling out of 

the beds, along with arching fronds of Nephrolepsis 

falcata.  

Every tree in the city is mapped and monitored, and 

there are currently over 3, 000, 000 trees on Nparks 

(the governmental body in charge of the greening of 

the city) records.  There has recently been a new 

initiative introduced to focus on planting not just 

ornamental tropical trees, but endemic species of 

Singapore and Malaysia. 

Green building has been mandatory since 2008 and 

ǘƘŜǊŜ ŀǊŜ ǇƭŜƴǘȅ ƻŦ ΨƎǊŜŜƴ ƛƴŎŜƴǘƛǾŜǎΩ ǘƻ ǇǳǎƘ ƴŜǿ 

developers to go even further. Greenery lost on the 

ground through development must be replaced by 

greenery higher up, in roof top gardens and green walls. The difference this makes is immediately 

noticeable- although concrete is still prominent, there is also a sense of cool, calm nature 

Greenery in Singapore 

Streets lined with beds of  Tropical plants 
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interwoven into the cities structure.  Birds can be heard chirping, and plenty of shade can be found 

under trees. There are thick beds lining the pavement, filled with various Hedychiums, Musas, 

Hymenocallis liriosme and even bushes of the threatened Kopsia singapurensis. I felt genuinely 

uplifted at this glimpse of a solution to one of the many problems our increasing reliance on city life 

is causing, and it was cheering to know that in such an economically vibrant and thriving city, the 

vital importance of nature had not been forgotten.  

 

GARDENS BY THE BAY 

The next day, again swelteringly hot with ice blue skies, I set off to Marina Drive on one the cities 

impeccably timed buses to see  {ƛƴƎŀǇƻǊŜΩǎ Ƴƻǎǘ ƳƻŘŜǊƴ ŀƴŘ ŦŀƳƻǳǎ ƎǊŜŜƴ ǎǇŀŎŜΤ DŀǊŘŜƴǎ ōȅ ǘƘŜ 

Bay.  I soon discovered it to be not only a supremely 

futuristic vision of a green future but also a superlative 

example of thoughtful and ornamental planting done in a 

sustainable way. 

 As I entered, the first thing I encountered was the 

famous Supertree grove. These 12 towering structures 

are planted all the way up their 22metre trunks and stand 

tall in a clean, precisely planted garden space, rich with 

tropical plants. On the ground is purple striped 

Tradescentia zebrina and the branches of the trees are 

heavy with epiphytic ferns such as Platycerium bifurcatum 

and the vigorous Asplenium nidus. Creeping up the 

towers themselves are Vander orchids and Neroregelia 

and 

Rhaphidophora. 

The mushrooming 

shapes on the top 

of the towers are fitted with solar panels, which harvest 

energy by day to power their light shows at night. It is one of 

the many ways in which the gardens aim to be a sustainable 

attraction.  

I next entered the Cloud Dome; a futuristic dome of glass 

and steel, representing the cloud forests of the world; an 

ecosystem which represents 25% of the ǿƻǊƭŘΩǎ tropical 

forests. Cloud forests are a minimum of 750m above sea 

level and the misty atmosphere means they are rich with 

plant life, particularly orchids, ferns and mosses.  

On entering the Cloud Dome, you are greeted by an artificial 

waterfall water cascading down from 35 metres above, the 

entire structure thickly planted on all sides. The planting 

Super tree Grove 

Artificial Waterfall in the Cloud Grove 
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artfully blends different leaf shapes and colours to create a 

textured patchwork of foliage. There is Anthurium veitchii and 

Xanthosoma sagittifolium displaying their huge, architectural 

leaves, and soft, lacy falls of Adiantum radiannum and 

Nephrolepsis biserrata.  

In the beds were Dicksonia antarctica, their trunks thick with moss 

and epiphytic orchids such as Cymbidium bicolour and 

Bulbophyllum 

pileatum. The 

beds were 

deeply planted 

with an 

astonishing 

array of ferns; various species of Adiantum, 

Cyrtomium, Nephrolepsis, Pteris, Osmunda and 

Blechnum, as well as Medinilla, Philodendrons and 

Begonias. Everywhere, the planting was 

immaculate, each specimen healthy and carefully 

maintained.  

Higher up in the cloud forest display, unusual 

Lycophytes could be seen. Lycophytes were 

historically part of the group commonly known as 

ΨCŜǊƴ-!ƭƭƛŜǎΩ Σ ŀ ƎǊƻǳǇ ƻŦ ǎǇƻǊŜ ǇǊƻŘǳŎƛƴƎ Ǉƭŀƴǘǎ 

which included the Horse tails and Whisk Ferns. 

Lycophytes are now in their own group but are 

still considered closely related to ferns and in 

common parlance they are often still referred to 

as Pteridophytes. A particularly beautiful Lycopodium squarrosum was on display, hanging in thick, 

furry tendrils from the branches of a tree. In a lower level of the dome, where the air was damper 

and the light lower, the Lycophyte Huperzia was hanging long, elegant tendrils over the rocks.  

The opulence and extravagance of the display was astounding, which made its sustainable message 

and ethos even more impressive. Everywhere, the gardens 

conservation focus was emphasised, and in a display room, a 

video explained all the sustainability methods employed. All 

rainwater is stored and re-used, as is any run off. Mangrove 

ponds and reeds provide the first step of water filtration, and 

all felled trees and fallen leaves are collected and burnt in a 

biomass generator, to create the energy required to cool the 

domes.  

The variety of plants to see, particularly ferns, was dazzling, 

and it proved to be an ideal first stop for the trip. Seeing the 

plants I would shortly encounter in the wild, perfectly 

Adiantum, Begonias and Caladiums 

Lycopodium squarrosum 

Fern bed planted with Blechnum orientale 


