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FOREWORD

It gives me great pleasure to present this
Nomination Dossier for inscribing the Singapore
Botanic Gardens as a UNESCO World Heritage Site.

The Singapore Botanic Gardens was established

in 1859. At 74 hectares with a six hectare track of
virgin rainforest, the Gardens is an invaluable green
lung in the midst of highly urbanised and densely
populated Singapore. Remarkably, it is also less than
a 10-minute walk from Singapore’s main shopping
belt — Orchard Road. Indeed, Singapore has carefully
preserved and protected the Gardens as an oasis

of cultural and natural heritage in the heart of our
modern island state.

The Gardens is home to more than 40 heritage
trees, the oldest of which pre-date the Gardens'
establishment. The Gardens is also home to several
buildings and structures that were constructed
between 1867 and 1930. From 1875, the Gardens
was developed to explore the cultivation of
economic cash crops for the then-British Empire,
including the commercial growth of rubber trees
and oil palms. In the early 20* Century, the Gardens
was a key player in developing innovative rubber
cultivation techniques that contributed greatly to
the rubber boom in Southeast Asia and transformed
the face of the regional economy. Today, the
Gardens is widely regarded as the best preserved
English colonial botanic gardens in the tropics.

As one of the world's most visited botanic gardens
with over 4 million visits annually, the Singapore
Botanic Gardens is at the same time one of
Singapore’s most beloved public spaces. With more
than 10,000 kinds of plants, the Gardens is also

the leading international institution for Southeast
Asian tropical botany, and a key reference centre
for many researchers from all over the world. The
Gardens has a world renowned orchid hybridisation
programme, which was established in the 1920s.
To date, the Gardens has registered more than 500
orchid hybrids.

As a key part of Singapore’s culture since its
establishment, the Gardens continues to host
recreational activities and musical events, which
bring people from all walks of life together.
Recognising the Gardens’ historical significance
and the pride that many Singaporeans feel for
the Gardens, we have prepared this Nomination
Dossier for discussion at the 2015 World Heritage
Committee Session. 2015 also marks Singapore's
Golden Jubilee Year - the 50" anniversary of
Singapore's independence. This nomination is a
fitting tribute to the rich history of our young nation.

I would like to take this opportunity to thank the many
local community groups and partner institutions that
have worked quietly behind the scenes to put together
this document. | am happy to give my full support

to the Singapore Botanic Gardens’ nomination as a
UNESCO World Heritage Site.

R E—

~J
MR LAWRENCE WONG

Acting Minister for Culture, Community and Youth

Chairman of the Singapore National Commission
for UNESCO
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PREFACE

Among all the colonial botanic gardens in the
world, those in Southeast Asia have an unrivalled
importance in the steering of the course of history
in new directions, revolutionising trade, establishing
and toppling economies and determining the
international power balance. The British colonial
botanic gardens as outposts of the Royal
Botanic Gardens, Kew were at the forefront of the
interchange of botanic research and information
and ensured that the influence of these was very
much greater than that of the botanic gardens

of other colonial powers. Nowhere in the British
colonies were the effects of economic growth and
discoveries more felt than at the Singapore Botanic
Gardens through, in particular, the pioneering
work on rubber cultivation in the late 1880s,
which set in place the foundations of the
worldwide 20t century rubber boom. Notably
the Singapore Botanic Gardens has continued

to have a leading role in the development of
tropical plant science, economic botany and
conservation in Southeast Asia. Achievements in
the 20" and 21 centuries include the establishment
internationally of the Botanic Gardens as the cradle
of breeding science for orchids. Since the 1960s
the Botanic Gardens has made a key and influential
contribution to the ‘greening’ of Singapore, now
the world premiere garden city in this respect. The
Botanic Gardens, throughout its history and to the
present day, has also always been a national place
of culture, science and heritage much cherished
and valued by generations of Singaporeans. Itis
etched in the memories of generations of visitors/
residents and provides a continuous sense of place
and identity in an otherwise rapidly changing and
developing city.

The current nomination for World Heritage

status for the Singapore Botanic Garden seeks to
encapsulate much of the above spectrum. The well-
defined multi-layered cultural landscape of the
Botanic Gardens includes the unusual and original
landscape design and layout of the pleasure gardens
of the 1860s, a tract of original primary rainforest
uniquely located in the heart of the city, numerous
heritage trees, invaluable living and preserved plant
collections and an ensemble of historic buildings
and structures. All of these, in combination, are

the tangible evidence of the development and
influence of the premier British tropical colonial
botanic garden in the region and the legacy on
which the success of today’s Botanic Gardens is
built.

This document is the Nomination Dossier that
supports the bid for Singapore Botanic Gardens to
become a World Heritage Site.

The Nomination Dossier is formatted according to
the Operational Guidelines for the Implementation
of the World Heritage Convention published by
the UNESCO World Heritage Centre in July 2013.

It therefore includes the Management Plan for

the Singapore Botanic Gardens Candidate World
Heritage Site.

The Dossier has been prepared by Chris Blandford
Associates (CBA) on behalf of the National Heritage
Board, the National Parks Board, Singapore Botanic
Gardens and other stakeholders. Stakeholders and
the public were consulted during the preparation

of the dossier during 2012/2013. An overview of
the consultation and awareness building which took
place is provided in Appendix A.
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EXECUTIVE SUMMARY

State Party
Singapore

State, Province or Region
Singapore (Central Tanglin District), Southeast Asia

Name of Property
Singapore Botanic Gardens

Geographical Coordinates to the Nearest Second
Latitude: N1°18' 55"
Longitude: E 103°48' 58"

Textual Description of the Boundaries of the
Nominated Property

The Nominated Property is bounded by Holland Road
to the south, Tyersall Avenue/Cluny Park Road to the
west, the northern end of the Botanic Gardens to the
north and the National University of Singapore’s Law
Faculty/Evans Road and Cluny Road to the east.

Its boundaries have been drawn to include all those
areas or attributes that are a direct and tangible
expression of its Outstanding Universal Values as an
outstanding example of a British tropical colonial
botanic garden.

A Buffer Zone is proposed around the Nominated
Property. It defines an area where additional planning
guidance will be given to protect the immediate
setting of the candidate World Heritage Site. Careful
consideration will be given to development proposals
within the Buffer Zone to determine whether they are
likely to significantly detract from the Outstanding
Universal Values, authenticity or integrity of the site.

Map of the Nominated Property, Showing
Boundaries of the Nominated Property and
Proposed Buffer Zone

See Figure 1 (2013, scale: 1:10,000) and maps
annexed to the nomination dossier.

Criteria under which property is nominated

The Singapore Botanic Gardens is proposed for
inscription on the World Heritage List under Criteria
(i) and (iv) of the World Heritage Convention.

Draft Statement of Outstanding Universal Value
Brief Synthesis

The Singapore Botanic Gardens, originally laid out
in the 1860s, is a green lung in the midst of rapid
and extensive urban development. In addition to its
botanic excellence today, the continued presence
of the Botanic Gardens has provided generations

of Singaporeans and visitors alike with a sustained
sense of place and anchor to the island’s local
cultural history.

The Singapore Botanic Gardens is an exceptional
example of a ‘British tropical colonial botanic garden’
which emerged during the 19th century period of
global expansion, exploration and colonisation in
Southeast Asia. The Botanic Gardens assumed a
pre-eminent role in the promotion of economic
botany in the Malay Peninsula and Straits Settlements
administration during the late 19th century and early
20th century. Today the landscape of the Botanic
Gardens bears testimony to the history of British
colonial botanic gardens, the 19th century colonial
legacy of economic botany and the long lasting
history of and unique contribution to the economic,
social and scientific developments of the region. In
particular, the pioneering work on rubber cultivation
and techniques for tapping carried out in the 1880s
and 1890s set in place the foundation of the early
20th century rubber boom in Southeast Asia.

The Botanic Gardens has a well-defined cultural
landscape which includes a rich variety of historic

SINGAPORE
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landscape features that demonstrate clearly its initial
establishment as a pleasure garden in the 1860s and
its subsequent evolution and continued role as a
botanic garden. The extensive living collections include
many veteran trees and unusually the site includes

a six hectare tract of primary, lowland, equatorial
rainforest within its boundaries. An ensemble of
historic buildings including colonial style bungalows,
built between the 1860s and 1920s for staff residences
and administration, contributes to the cultural
landscape of the Botanic Gardens.

Since its beginning, the Singapore Botanic Gardens
has been a leading centre in plant science, research
and conservation in Southeast Asia. Today it is
internationally recognised as a leading institution
of tropical botany and horticulture and its library
and herbarium collections serve as an important
reference centre for botanists all over the world.
The site represents the cradle of breeding science
for orchids in Asia, a hybrid programme having first
been initiated in the Botanic Gardens in the 1920s,
with formal orchid breeding programmes continuing
to the present.

The Botanic Gardens has played an integral role in
the social history of Singapore, providing a backdrop
for the lives of residents, both past and present

and a continual sense of place and identity in an
otherwise changing city. It was and continues to be
instrumental in the ‘greening’ and transformation

of Singapore into a ‘'City in a Garden’, successfully
implementing the former Prime Minister Lee Kuan
Yew’s vision for this in the 1960s.

The British South and Southeast Asian colonial
botanic gardens were preeminent in terms of other
colonial botanic gardens, as a direct consequence
of their mutually advantageous role as outposts of
the Royal Botanic Gardens, Kew. Singapore Botanic
Gardens was part of a wide network of over 100
other British botanic gardens, which was many
times bigger than that of other colonial empires.

All these sites to some degree contributed to 19th
century developments in economic crop growing
which established this region of Asia as an important
economic power. However, Ridley’s late 19th/

early 20th century extensive work on perfecting
rubber cultivation and extraction, undertaken at
the Singapore Botanic Gardens, combined with his
relentless promotion of the crop, can be singled

NOMINATION
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out as perhaps the most significant contribution

to Malaya becoming the biggest rubber producer
in the world and creating an entirely new and
booming economy with global influence. As stated
by Brockway (1979) 'between the two world wars,
Singapore was the rubber capital of the world'.

Other remaining British tropical colonial botanic
gardens that have survived fully or in partin South
and Southeast Asia include Penang (Malaysia),
Peradeniya (Sri Lanka), Calcutta (India) and Hong
Kong. Only Peradeniya and Calcutta continue as
significant botanic gardens today with a degree of
scientific and recreation functions. The combination
of Singapore Botanic Gardens' rich and diverse
historic cultural landscape; long-established
scientific, educational and recreational world-class
functions; remarkable contribution to economic and
ornamental plant research (particularly in relation
to rubber production and orchid hybridisation);

high level of authenticity and integrity; role in the
greening of Singapore and the shaping of the
island'’s identity; along with the presence of a tract of
primary lowland rainforest make it stand out when
compared to other similar properties.

Criteria under which Inscription is Proposed
(and Justification)

The Singapore Botanic Gardens is proposed for
inscription on the World Heritage List under Criteria
(i) and (iv) of the World Heritage Convention.

Criterion (ii) - “Exhibit an important interchange
of human values, over a span of time or within

a cultural area of the world, on developments

in architecture or technology, monumental arts,
town planning or landscape design”.

The Singapore Botanic Gardens has been a
prominent centre for plant research in Southeast
Asia since the 19th century. It continues to play a
leading role in the interchange of ideas, knowledge
and expertise in tropical botany, agricultural
economy and horticulture and represents an
important reference centre for botanists all over the
world. The Botanic Gardens has gained international
recognition for starting and maintaining traditions
in plantation agriculture, natural history, biodiversity
science and conservation in the region and has also



played a pivotal role in the greening of Singapore,
which influenced town planning in other cities in
Southeast Asia.

Criterion (iv) - “Be an outstanding example of a
type of building, architectural or technological
ensemble or landscape which illustrates (a)
significant stage(s) in human history”.

The Singapore Botanic Gardens is an outstanding
example of a British tropical colonial botanic

garden and the best preserved of its kind. This
cultural landscape demonstrates its different

stages of development since 1859 through its
layout’, extant historic landscape and built features
and its uses and functions. The evolution and
sustained preservation of the Botanic Gardens
reflects the changing shift in attitudes regarding the
role and functions of botanic gardens worldwide
and throughout Southeast Asia. The assemblage

of historic landscape features and buildings

and conserved lowland primary rainforest in
combination, richly illustrate the development

and mixed role of the Botanic Gardens during the
period of British colonisation. These, together

with more recent interventions since Singapore’s
independence, which respect the cultural heritage of
the Gardens, continue to support the very significant
scientific, educational, cultural and recreational role
and offer of the Botanic Gardens in the modern city-
state of Singapore.

Statement of Integrity

The Nominated Property includes within its boundary
all elements necessary to express its Outstanding
Universal Values. Its completeness is represented

by the range of landscape features, buildings and
structures most closely associated with the Singapore
Botanic Gardens as a British colonial botanic garden.
The layout and ensemble of landscape, buildings

and structures included in the Nominated Property
have high integrity, being in good condition and
having survived virtually intact. The physical fabric

of the property largely has not suffered from adverse
effects of developments or neglect, with inappropriate
changes controlled through statutory protection and

1 Thelayout has left the unusual legacy of the English
Landscape movement in a tropical environment.

management measures. In addition, late 20th century
changes reflect the on—going development of the
historic use of the Nominated Property and its role in
public education. They do not significantly dilute the
cultural landscape, strong sense of place or traditions
that endure at the Singapore Botanic Gardens.

Statement of Authenticity

The key attributes that contribute to the
Outstanding Universal Values of the Nominated
Property meet the conditions of authenticity. The
landscape, buildings and structures within the
Nominated Property have high levels of surviving
authentic fabric and the spatial planning and
layout of the Nominated Property is authentic.
Considerable elements of the Nominated Property
are either still used in the manner in which they
were originally intended, or are used in a manner
that is sensitive to their original purpose.

Protection and Management Requirements

The Nominated Property is protected by laws of

the Singapore Government, namely the Parks and
Trees Act and the Planning Act, which provide for

a range of statutory conservation designations and
development control planning measures that will
protect and conserve its attributes of Outstanding
Universal Value. The majority of the Gardens is
designated as a National Park, and the whole of the
Nominated Property is designated as a Conservation
Area (which includes a number of Conserved
Buildings and Structures) and it is also designated

as a Tree Conservation Area. Works affecting these
conservation designations are strictly controlled
under the relevant legislation. The visual setting of
the Nominated Property within the proposed Buffer
Zone is protected by stringent controls on the height
and form of buildings implemented through the
Singapore Master Plan.

All land within the Nominated Property is within the
ownership of the State and under the management
of NParks. The Singapore Botanic Gardens’ current
annual operating and staff budget is S$15 million,
with substantial additional funding available to
support a variety of infrastructural developments
and maintenance works. The Singapore Botanic
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Gardens employs 125 full-time staff, supported

by an active volunteer base. Responsibility for the
Gardens' overall management lies with its Director
who is assisted by two Senior Deputy Directors
and four Deputy Directors. The Management
Plan submitted with the Nomination provides an
overarching framework for the long-term protection
and conservation of the Nominated Property.
There are currently no substantial threats to the
Outstanding Universal Values of the Nominated
Property.

Name and Contact Information of Official Local
Institution/Agency
Name: Jean Wee (Ms)

Organisation: Preservation of Sites and Monuments
(National Heritage Board, Ministry for
Culture, Community and Youth

Address: Preservation of Sites and Monuments,
61 Stamford Road #03-08,
Stamford Court,
Singapore 178892

Tel: +6563324782
Fax: +65 6339 0782
E-mail: jean_wee@nhb.gov.sg

Web address: http://www.nhb.gov.sg/psm
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1.O IDENTIFICATION OF THE
PROPERTY

1a Country (and State Party if
different)

The State Party is Singapore.

1b State, Province or Region

The Nominated Property is located in Singapore’s
Central Region, within the Tanglin District.

1c Name of Property

SINGAPORE BOTANIC GARDENS.

1d Geographical Coordinates to the
Nearest Second

The centre of the Nominated Property, the
Singapore Botanic Gardens, is at:

Latitude: N1°18' 55"
Longitude: E 103°48' 58"
1e Maps and Plans showing the

Boundaries of the Nominated
Property and Proposed Buffer Zone

Figure 1 shows the boundaries of the Nominated
Property and proposed Buffer Zone.

The following maps have been annexed to the
Nomination:

— Map 1: An A3 sized street map showing the
boundaries of the Nominated Property and
proposed Buffer Zone (Scale 1:7500).

— Map 2: An A3 sized aerial map showing the location
of the Nominated Property within the State Party
(Scale 1:150,000; aerial photo dated 2013).

— Map 3: An A3 sized topographic map showing
the boundaries of the Nominated Property and
proposed Buffer Zone. (Scale 1:7500; base map
dated 1924).

1f Area of Nominated Property (ha)
and Proposed Buffer Zone (ha)

Area of Nominated Property: 49 hectares.

Proposed Buffer Zone: 137 hectares.
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2.0 DESCRIPTION
2.a Description of the Nominated
Property

The Singapore Botanic Gardens, at the heart of

the city of Singapore, is the legacy of 150 years of
human and scientific achievements. The landscapes
of the site represent the evolution of a British
tropical colonial botanic garden to a modern and
world-class botanic garden, scientific institution

and place of conservation and education. Easily
accessible to the people of the city and the island
as a whole, from its origins to the present day,

the Singapore Botanic Gardens has also always
provided great pleasure, knowledge and inspiration
to many generations of residents, Singaporeans and
visitors. The Botanic Gardens is the most visited
botanic garden in the world, having welcomed c. 4.4
million visitors in the year 2012/2013. The Chinese
proverb HI AKH, J5 AT (translation: ‘An
earlier generation plants trees under whose shade
later generations rest’), cited by Singapore’s current
Prime Minister, Lee Hsien Loong, when opening the
Singapore Botanic Gardens' new Heritage Museum
in November 2013, encapsulates the value and
appreciation which Singaporeans attach to the
Botanic Gardens and the work of their forefathers
and earlier generations of botanists and directors.

The following paragraphs provide a detailed
description of the Nominated Property (hereafter

also referred to as the site, the Botanic Gardens and
the Singapore Botanic Gardens?) at the date of
nomination and refers to all the significant features

of the property and elements that make it culturally
significant. In line with Article 1 of the World Heritage
Convention, the Nominated Property shall be
considered as a cultural heritage site and in accordance
with paragraph 47 of the Operational Guidelines for
the Implementation of the World Heritage Convention
(July 2012) it should also be regarded as a cultural
landscape. The Guidelines state that:

Cultural landscapes are cultural properties and represent
“combined works of nature and of man” designated in

2 Itshould be noted that the full extent of the Singapore
Botanic Gardens is wider than the boundary of the
Nominated Property. For the purpose of this document
reference to the Singapore Botanic Gardens refers to the
extent of the Nominated Property only

Article 1 of the Convention. They are illustrative of the

evolution of human society and settlement over time,
under the influence of the physical constraints and/or
opportunities presented by their natural environment
and of successive social, economic and cultural forces,
both external and internal.

Location and Boundaries of the Nominated
Property

The Nominated Property is located in the south-
central part of Singapore (see Figure 2), within the
compact and densely populated western edge of the
city centre. Orchard Road and the Central Business
District of the city are located respectively 1.5km

and 4km to the south—-east of the site. The southern
tip of the Central Water Catchment area, which
comprises a network of nature reserves/reservoirs, is
located approximately 2.5km to the north.

The Nominated Property includes 49 hectares of
the total 74 hectares which make up the Singapore
Botanic Gardens. The boundary of the Nominated
Property in relation to that of the wider Singapore
Botanic Gardens is shown on Figure 3. As illustrated
on this figure, the northern end of the Singapore
Botanic Gardens has been excluded (this includes
the Jacob Ballas Children’s Garden, the Plant
Resource Centre/nursery, Eco Lake and surrounding
lawns/gardens, the Trellis Garden and two Mass
Rapid Transport [MRT] stations — one of which is still
under construction). The Nominated Property also
excludes the new Tyersall Learning Forest extension
to the Botanic Gardens. The latter and northern
zone referred to above have not been included as
they do not contain features of historic importance
that are not already represented adequately.

The Nominated Property is bounded by Holland
Road to the south, Tyersall Avenue/Cluny Park
Road to the west, the Botanic Gardens' Bukit Timah
Core to the north and the National University of
Singapore's (NUS) Faculty of Law/Evans Road and
Cluny Road to the east.
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The Singapore Botanic Gardens in the Context
of the City

Rapid and continuing urbanisation and development
of Singapore since the 1960s has dramatically changed
the landscape and townscape character of the island,
including the area within which the Singapore Botanic
Gardens is located. The Botanic Gardens has however
been conserved relatively unchanged. This well-
preserved historic landscape (which retains six hectares
of primary lowland rainforest), particularly within the
context of its high density urban setting, is recognised as
forming a special and important component of the city’s
landscape. It continues to provide Singaporeans and
visitors alike with a sustained sense of place and anchor
to theisland's local cultural history and memories

gone by. In addition, it provides a valuable green oasis
and essential access to nature for Singaporeans, being
the main park within this part of the city. Aswell asits
recreational, educational, research and conservation
functions, it also forms a key component of a wider
green infrastructure network established across
Singapore, which includes over 300 parks, four nature
reserves, more than 2,000 hectares of tree-lined streets
and over 200km of park connectors.

09 Momentous occasions: The Botanic Gardens is popular as a
location for marriage proposals
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10 Aneducational school visit

The Singapore Botanic Gardens was named Asia’s
Best Urban Jungle by Time Magazine in 2008,
Garden of the Year by the Canadian Garden Tourism
Council in 2012 and Asia’s Top Park by online travel
site TripAdvisor in 2013.

Figure 4 indicates the land use context of the site.
The land immediately surrounding the Nominated
Property consists of:

— Low-rise residential areas to the west/north—-west
and east/south-east.

— Landscaped gardens/the Eco Lake and two MRT
stations (one under construction) immediately to
the north (located within the Singapore Botanic
Gardens).

— TheTyersall Learning Forest, an area of
secondary vegetation to the south-west (which
now forms part of the Singapore Botanic
Gardens).

— The campus of NUS's Faculty of Law, Lee Kuan
Yew's School of Public Policy and sports grounds
owned by the Ministry of Education to the north—
east.

Topography, Geology and Climatic Conditions

The Botanic Gardens has an undulating topography
being situated on one of a series of north-south
ridges and hills that underlie the Tanglin District of
the city (see Figure 5). Its height varies between

2.2 metres and 33.6 metres above sea level. The
topography and steep slopes in some parts of the
site has greatly influenced its layout in the different
periods of its development. The highest areas rising
relatively steeply to over 30 metres above sea level
include Bandstand Hill (the historic core of the
Botanic Gardens), the tract of primary rainforest,
Burkill Hall (and the National Orchid Garden), and
the area now primarily occupied by NUS's Faculty of
Law and associated houses (the latter were originally
erected as part of the former Raffles College and
today form part of the Nominated Property). The
rapidly changing topography of the site enhances
the constant sense of enclosure (further emphasised
by tree cover and vegetation) experienced by visitors
walking around the site.

The Botanic Gardens has a uniform underlying
geology, the bedrock of which is granite overlain by a
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substantial thickness of heavy impervious clay. The
root systems of trees, apart from some species which
have anchoring taproots, largely remain at the surface
of the clay and develop their feeding roots in the
layer of decomposing leaf litter that accumulates on
the forest floor. The same clay is also responsible for
the creation of swamp vegetation on slopes of less
than 3°and has enabled their easy modification into
lakes. The climate in Singapore is tropical with mean
daily minimum and maximum temperatures of 23.8°
Celsius and 30.7° Celsius respectively. The wettest
month is December and the driest February, though
variations are large. The average annual precipitation
is 2,367mm and relative humidity 84.5%.

Evolution of the Botanic Gardens' Landscape

The extent/boundary and certain components of
the internal layout of the Singapore Botanic Gardens
(first established in 1859) have inevitably changed
over time. Indeed, botanic gardens are dynamic

and living landscapes, where change is not only
inevitable and continuous but also integral to their
history and ability to remain relevant.

The evolution of the Gardens' boundary is illustrated
on Figure 6.

The key phases of the site’s historic landscape
development are:

— The 'Pleasure Gardens' of the Agri-Horticultural
Society.

— Emergence of the Botanic Gardens.
— Addition of Economic Gardens.

— Impact of Higher Education College
Development.

— Minor Developments from the mid-1920s to
1960s.

— Spearheading the Garden City Vision.

— Modern Botanic Garden and Key Tourist Destination.

A full account of the site's historical development is
provided in Section 2.b.
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The 'Pleasure Gardens’ of the Agri-Horticultural
Society

In 1859 an Agri-Horticultural Society was granted
.22 hectares of land by the colonial administration
to establish gardens in the Tanglin area. Under the
Society's instruction, the land (partly covered by
secondary vegetation) was developed into pleasure
gardens for the Society’s subscribers by Lawrence
Niven, a Scottish born and trained gardener and
local nutmeg plantation manager. By 1870,

Niven had transformed the land into an attractive
landscape laid out in the English Landscape Style,
complete with curving paths, a lake, flower beds, a
band parade area and a conserved six hectare tract
of virgin rainforest. The Botanic Gardens however
had little, if any, scientific input at this pointin time.
In 1866 it was extended by c.12 hectares to the west
and north-west. A black and white bungalow (today
known as Burkill Hall) as well as Swan Lake were
both created on this newly acquired land. Overall,
the Botanic Gardens' layout, as developed by Niven,
largely survives intact today.
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II' Tanglin Gate, main historical entrance since the site's
establishment (gate posts dated ¢.1890)

Emergence of the Botanic Gardens

In 1874, the ownership and management of the
Singapore Botanic Gardens was taken over by the
British colonial Government, the Agri-Horticultural
Society having run into serious financial difficulties.
The Botanic Gardens was soon after transformed

into a typical colonial botanical establishment and
working botanic gardens, superintended by a qualified
gardener—botanist, James Murton, appointed upon the
recommendation of the Royal Botanic Gardens, Kew.



Extent between 1866 and 1878
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Under Murton'’s supervision a library and herbarium
were established, a wide array of new plant
specimens introduced (including many trees to the
south and the first economic garden to the north-
west) and the Botanic Gardens’ role in economic
botany developed. The Botanic Gardens contained
a significant zoological collection between 1875
and 1878, which was thereafter much reduced and
eventually removed from the Botanic Gardens in
1905. Palm Valley was established in 1879 and The
Dell in 1882, the latter under the supervision of the
Botanic Gardens’ new Superintendent Nathaniel
Cantley (1800-87).

Addition of Economic Gardens

In 1879, c.41 hectares of 'Military Reserve’ land,
located immediately adjacent to the Botanic
Gardens’ northern boundary, were annexed to the
Botanic Gardens and developed into an economic/
experimental crops’ area (known as the Economic
Gardens). The Botanic Gardens was at its largest,
encompassing c.75 hectares of land. Cantley and
subsequent Directors continued to develop this
aspect of the Botanic Gardens’ role until the 1920s
when the majority of the Economic Gardens were
redeveloped into Singapore’s first higher education
college. Extant buildings/structures constructed
between 1880 and the early 1920s include Ridley
Hall (1882), E.J.H. Corner House (1910), House 6
(the Field Assistant’'s House, 1919) and Holttum
Hall (1921). Cantley (1880-87) also developed the
Potting Yard nursery to supply trees for city parks
and forest reserves in c.1882-84.

12 Holttum Hall, 1921
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Impact of Higher Education College Development

In a bid to conserve some of the Economic Gardens'
most valuable collections, a number of plants

were moved to the Botanic Gardens’ historic core
between 1918 and the mid-1920s. Following the
loss of most of the Economic Gardens, the Botanic
Gardens shrank back in size to c.40 hectares.

Extant buildings/structures associated with the
former Raffles College include Houses 1-5 (1924~
28), the Garage (1924-28) and Raffles Hall (now
known as Raffles Building, dated 1958).

Approximately 13 hectares of land, which had
formed part of the Economic Gardens, was
eventually returned to the Botanic Gardens in 1986
and a further 12 hectares in 2004/05.

Minor Developments from the mid- 1920s to 1960s

Only relatively minor landscape developments took
place between the mid-1920s and 1960s. These
included, for example, the creation of an Orchid
Enclosure (where the Ginger Garden now stands)

and the redevelopment of a former Rose Garden?

in 1929 into the Sundial Garden. An active orchid
hybridisation programme was started in the late
1920s and the now iconic bandstand erected in 1930.

Spearheading the Garden City Vision

Between the early 1960s and late 1980s the Botanic
Gardens revised its mission and focus from a

largely research-oriented organisation to one that
would spearhead and be the driving force behind
Singapore's ‘Garden City’ vision - this, in a sense, was
similar to the Botanic Gardens' role in the 1880s
when they assumed the role of propagating trees for
planting in Singapore’s streets and parks. Taxonomic
research was temporarily de—emphasised during
this period and the Botanic Gardens' expertise and
resources redirected to support the Garden City
movement. Parts of the Botanic Gardens were
turned into nurseries and a School of Ornamental
Horticulture was opened in Burkill Hall.

3 Originally developed by Cantley in 1882 on the site of
Murton'’s previous orchid/plant house



A number of new features, such as a Japanese
Garden and miniature waterfall, were added to

the Botanic Gardens during the 1970s but, with

the exception of Symphony Lake, these were later
removed (when the Botanic Gardens underwent a
major programme of works in line with the National
Parks Board’'s Masterplan, unveiled in 1989).

Modern Botanic Garden and Key Tourist
Destination

A 30-year masterplan for the Botanic Gardens

was unveiled by NParks in 1989, one year after the
appointment of Dr Kiat W. Tan as its new Director. It
enabled his new vision for the site to be articulated
through a range of proposals grouped according to three
core areas (the Bukit Timah, Central and Tanglin Cores)
and delivered in three phases (see Box 7 in Section

2.b for further details). Excellence in botanical research
and conservation, education programmes and the
preservation of the site's heritage features all underpinned
the Masterplan. Under Dr Tan's directorship the Botanic
Gardens' regained its status as a premier institution for
botanical and horticultural research, whilst providing a key
tourist destination and flagship park.

13 Evolution Garden

Extant works that were carried out within the
Nominated Property as part of the masterplan
include the creation of the National Orchid Garden
(1995), Visitor Centre/NParks’ Headquarters
(1998), Ginger Garden (2001), Evolution Garden
(2005) and Healing Garden (2011). The scientific
collections and facilities were also enhanced through
the construction of the Botany Centre (2006),
which houses the herbarium, library and various
laboratories. Under Nigel Taylor's directorship
works have included the creation of the Fragrant

Garden (2013) and Heritage Museum (2013). The
development of the Tyersall Learning Forest on
approximately nine hectares of land added to the
Botanic Gardens' south-western boundary in 2006, is
expected to be completed by 2015.

By the late 1980s, the Botanic Gardens' activities
relating to the greening of the island had been
substantially realised and remaining activities
redistributed to other new branches of what
subsequently became NParks (see Box 1).

Existing Landscape of the Botanic Gardens
Overall Character of the Landscape

The Botanic Gardens has a range of landscape features,
living collections, themed gardens and spaces, which,
taken as a whole, provides a world-class visitor attraction
and important environment for recreation as well as a
vital resource to support the Botanic Gardens' scientific
research. The locations of the Botanic Gardens' primary
landscape features are shown on Figure 7.

The existing landscape of the Botanic Gardens gives
visitors and users the overall impression of a lush
tropical garden. A rich assemblage of planting (the
predominant land cover) provides an intense diversity
of green tones and textures with exotic splashes of
colour for the observer, both in the wider landscape and
in more close examination of the planting.

The extensive existing tree cover and thick vegetation
along most of the boundaries of the Botanic Gardens
provide a strong sense of enclosure, insulation and
relief, from the surrounding urban areas. There are
therefore only intermittent views of surrounding urban
development and high-rise buildings (see Figure

8). Within the site the complex combination of the
mature tree cover and plant collections, as well as

the pronounced and changing landform, generally
limits the opportunity for an overview of the Gardens.
However, a number of key internal view corridors within
the site, from higher ground, provide vantage points
and a local sense of openness in some areas as well as
orientation for visitors. These more open areas include
the lawns above Swan Lake (in the historic Tanglin
Core), Palm Valley (in the Central Core) and the less
mature landscape of the Bukit Timah Core in the north
of the site (see Figure 8).
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BOX 1 THE NATIONAL PARKS BOARD AND ITS ROLE

The histories of the National Parks Board (NParks) and of tree—planting in Singapore are closely interlinked.
Indeed, following the former Prime Minister Lee Kuan Yew's tree planting campaign (launched 1963) and Garden
City Campaign (launched 1967), the Public Works Department set about creating a specialist Parks and Trees Unit
(established 1967). In 1973, this unit merged with the Singapore Botanic Gardens, which at that time was the lead
organisation in providing the expertise and plant materials for the greening programmes. It eventually became, in
1975, the Parks and Recreation Department (under the Ministry of National Development), which was renamed
NParks in 1996. The Botanic Gardens along with the island’s nature reserves came under its management. As
NParks continued to spearhead the maintenance of the garden city and its roadside greenery, developing new
parks and upgrading existing ones, it also embarked on the development of a comprehensive network of park
connectors to bring the island'’s parks and green spaces to the community and vice versa. NParks’ headquarters
are located in the Botanic Gardens.

Overseen by a 10-member board, NParks is a statutory board managed by a Chief Executive Officer and three
Assistant and Deputy Chief Executives in charge of three ‘clusters’: Corporate Development and Services Cluster,
Professional Development and Services Cluster (under which the Botanic Gardens sits) and Park Management and
Lifestyle Cluster. NParks' remit includes 300 parks, four nature reserves, roadside greenery and the development
of a comprehensive network of park connectors.

‘Let's make Singapore our Garden’ is NParks' vision. Its mission is “to create the best living environment through
excellent greenery and recreation, in partnership with the community”. NParks works towards achieving the
following goals: to provide and manage stimulating, diverse and valuable greenery; inspire ownership and care for
greenery and nature; promote ‘green’ recreation as a lifestyle; manage nature areas for the advancement of life
sciences; and achieve organisational excellence.

Over the years, NParks' mission has evolved from creating a Garden City to creating a City in a Garden. In
summary, the new vision is aimed at building a quality living environment for a vibrant community, a vision built
upon a framework of six strategic thrusts: ‘Establish world—class gardens’ (which the Singapore Botanic Gardens
falls under), ‘Rejuvenate urban parks and enliven our streetscape’, ‘Optimise urban spaces and infrastructure for
greenery and recreation’, ‘Enrich biodiversity in our urban environment’, ‘Enhance competencies of our landscape
and horticulture industry’ and ‘Engage and inspire communities to co—create a greener Singapore’. A key strategy
in the City in a Garden masterplan is to position the Singapore Botanic Gardens as an iconic world—class garden
and to enhance it as a centre for heritage and botanical excellence.

NParks strives to deliver diverse educational initiatives relating to eco-awareness, nature and landscaping.
Knowledge is conveyed through lesson plans, hands—on learning, confidence and skills-building activities, print
and social media, broadcast, online resource packages, theatrical productions, upskilling, scholarships and awards
and knowledge sharing among colleagues. The Singapore Botanic Gardens delivers a wide-ranging and quality
educational programme at the site - 746 educational activities were run there between April 2012 and March
2013. The Centre for Urban Greenery and Ecology’s (CUGE) programmes are also conducted at the Botanic
Gardens.

14 Arborist at work 15 Cityina Garden
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FIGURE 7 LANDSCAPE FEATURES
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The undulating topography, distribution of diverse
vegetation, historic features, a limited number of
structures and buildings, man-made lakes, several
display gardens and view corridors all combine to
create in detail the distinctive character of the many
different parts of the Botanic Gardens that give

it its sense of place and history. Figure 9 defines
these different ‘character areas’ (i.e. areas or zones
that have a relatively uniform and distinctive visual
character in terms of landform, vegetation, features
and experience. They are described in detail in
Appendix i of Appendix B. Figure 9 defines all

the character areas that form part of the Botanic
Gardens even though some of these are excluded
from the Nominated Property. They are included
here for completeness since they all contribute to the
overall character and history of the Botanic Gardens.

Botanic Gardens Core Zones

NParks' 1980s masterplan for the Botanic Gardens
acknowledged the large scale of the site and the

long walking distance needed for visiting both ends
of it. Italso recognised the landscape diversity and
multi-faceted character of different parts of the site
together with the wide range of user types, including
the local community, schools, tours, researchers,
exercise groups and tourists. In providing for the latter
in particular, the masterplan proposed and ultimately
implemented improvements (see Box 7 in Section

2.b for further details) within the framework of three
‘core zones', which now include a fourth one - the
recently added Tyersall Learning Forest zone (learning
zone). Today, each of the core zones still broadly
provide access, amenities and facilities for different
user groups and include in detail a range of different
landscapes of varying character. Figure 9 therefore
indicates the zones as follows:

— Tanglin Core - historic zone.
— Central Core - tourism/administration zone.
— Bukit Timah Core - education/learning zone.

— Tyersall Learning Forest Core - education/
learning zone.

In reality there is inevitably some overlap in zone
management, functions, uses and character but
the zones remain a useful way to understand and

describe the complex existing landscape of the site

at the broad level. Itisimportant to note that the
extant historic features (see Figure 14) that are the
heritage attributes of the Nominated Property, whilst
concentrated in the Tanglin Core, are also represented
in all the other core zones, with the exception of the
Tyersall Forest zone.

Tanglin Core Zone

This zone was the approximate site of the original
pleasure gardens/Botanic Gardens and includes
the Tanglin Gate (current gates dated 2006), the
main historical entrance to the Gardens (originally
a road entrance but now restricted to pedestrians).
A new MRT station is planned opposite this gate.
Throughout the zone the historic landscape and
layout remains clearly evident. Niven's paths, ring
roads, sweeping lawns and Swan Lake (1860s) still
reflect his response to the topography and the
influence of the English Landscape Style of the time.

Display Gardens (the 1980s Vanda ‘Miss Joaquim'’
display, 2004 Sun Garden, 2005 Bonsai Garden and
1929 Sundial Garden) and a frangipani collection
(to the east, dated 1920s) have been laid out on the
gently sloping sides of Bandstand Hill (Character
Area 5), on the top of which sits the decorative white
painted Bandstand (1930), which is the focal but
secluded point among the veteran tree canopies

ad lawns. Bandstand Hill, which formed part of
the 1860s design of the then pleasure gardens,
commands the highest point in the original area

of the Nominated Property. The layouts of the
Sundial Garden, Sun garden and Bonsai collections
all contrast with the more informal landscape
surrounding them.

16 Bandstand Hill
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FIGURE 9  GARDEN ZONES & CHARACTER AREAS
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Swan Lake (Character Area 1) nestles at the foot

of sloping lawns peppered with a wide variety of
specimen and veteran trees. Although tropical in
appearance, the lake setting reflects its historic
character, which was intended to emulate British
pleasure gardens/public parks, with a wide promenade
following a large water body and scattered trees set
within mown grass. The Marsh Garden, laid outin
1969, is located to the south and incorporates the
remnants of a rhinoceros wallow and alligator ponds
present in the Botanic Gardens during the late 19th
century, when the Botanic Gardens contained such
zoological collections.
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17 Swan Lake and surrounding lawns

The Ginger Garden (Character Area 6) is filled with
lush tropical planting showcasing over 550 different
types of gingers and species in the related families
of the heliconias, bird—of-paradise, bananas and
arrowroot. The Halia restaurant complex, opened in
April 2001, occupies the northern end of this Ginger
Garden and serves some of the visitors going to the
National Orchid Garden from the coach drop off.
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18 Ginger Garden

The water supply for Swan Lake originates from

the Tyersall Learning Forest, entering the site in the
area known as The Dell, located by the Swan Lake's
northern extremity. First developed as a fernery

in the early 1880s, it has retained its distinctive
character. The sheltered, humid environment favours
certain unusual plants, such as Monophyllaea
horsfieldii, though it does not have a taxonomic
collections focus. There is an abundance of tall
Dracaena along the various paths and a number of
large and climbing Araceae. Attractive ferns and fern
allies can be found in the shadiest spots.

The Botany Centre and Green Pavilion

(Character Area 3), which were built in 2006,
feature Singapore’s first pitched green roof and
accommodate research facilities and the visitor
information centre for arrivals at the Tanglin Gate
or Botany Centre itself. Animposing veteran tree,
Callophyllum inophyllum, which influenced the
layout of the Botany Centre, stands tall at its centre.
A large lawn slopes southwards to the west of the
Centre, with the Green Gallery (2013) and Holttum
Hall (1921, today housing the Heritage Museum) on
the crest of the slope. Ridley Hall (1882) is located
immediately to the north of the Botany Centre.

The administrative/research centre of the Botanic
Gardens has been located in this part of the Botanic
Gardens since the late 19th century.
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19 The Botany Centre

The Potting Yard area (dating back to the 1880s),
Fernery Garden (1980), Aroid Garden (1999) and
Plant House Garden (first established in 1882 and
redesigned in the 1950s) are located at the foot of
an east facing slope enclosed in dense vegetation,
close to Cluny Road (Character Area 4).
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The shady Plant House Garden is more
symmetrical and formal in appearance/design
than most of the rest of the Botanic Gardens (with
the exception of the Sundial Garden). It originally
contained a large rectangular ‘plant/exhibition
house’ (completed in 1882 and roofed in 1885)
erected to accommodate public flower shows

and displays of potted plants and annuals (some
of which were for sale). It now comprises a grass
quadrangle surrounded by pergolas, with a central
water lily pond (completed 1958).

20 The Plant House

North of Bandstand Hill, a raised boardwalk leads
visitors through a tract of dense and tall primary
rainforest. Only limited glimpses of the sky can
be achieved through small openings in the canopy
of the mature forest trees. A total of 300 tree
species have been recorded in the Rainforest by
the Botanic Gardens' scientists, but many of these
are represented by few or solitary individuals, as is
to be expected in such a small area of species-rich
vegetation. This element of the Botanic Gardens
was carefully preserved and integrated into the
landscape from the outset.
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21 Rainforest
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Central Core Zone

Once part of the Economic Gardens, this zone

now includes primary tourist attractions - Visitor
Welcome Centre Plaza/Palm Court and amenity
facilities, closely related to a parking and drop-off
zone (at the Nassim Gate on Cluny Road); NParks'
headquarters buildings; the National Orchid
Gardens and the historic Palm Valley. Most of this
area was redeveloped during the 90s following the
1980’s masterplan. Key veteran trees, other heritage
features and buildings were carefully retained.

E.J.H. Corner House, a traditional Black and White
style bungalow completed in 1910, dominates a
small grass hill to the west. Itis set among lush
tropical planting and includes a small domestic
scale garden immediately adjacent to the house. A
diverse collection of palms contiguous with those of
the nearby Palm Valley is located on the south side
of the house.

Palm Valley (Character Area 8), planted from 1879
(where an Economic Garden developed under
Murton’s superintendence once stood), stretches
northwards from Orchid Plaza, gently sloping down
to Symphony Lake. This large expanse of grass, with
multiple scattered mature palms of varying sizes
(c.220 species represented) and other tree species,
is nestled in a shallow valley between the Rainforest
and the National Orchid Garden (whose eastern
side once included part of the original extent of
Palm Valley). While being more open in character
than other parts of the Botanic Gardens, the many
palms and topography still limit full panoramic
views. Symphony Lake dominates the northern
end of this character area, with its iconic stage (the
Shaw Symphony Stage, built in 2005 to replace an
earlier stage erected in 1995) providing a focal point
in views along the valley. An arrow (installed in
1974-76) emerges from the lake, pointing towards
Greenwich, London. This marks the location of a
temporary station for the observation of terrestrial
magnetism set up in the Gardens in 1914. Broad
views to the south are afforded from the Viewing
Terrace. A series of beds located along Heliconia
Walk (to the east, dated 1998) showcase the larger
growing and more spectacular species of this genus.
This strengthens the lush tropical character of Palm
Valley.



The National Orchid Garden (Character Area 9),
which represents the largest permanent display of
orchids in the world, was designed to showcase the
products of the Botanic Gardens’ orchid breeding
programme. It was completed in 1995 and is sited
on the side of the hill upon which Burkill Hall (1868),
a black and white plantation style bungalow is
located. The winding paths of the orchid gardens
lead visitors through this secluded and lush
landscape showcasing a tapestry of orchid blooms of
all shapes, shades and sizes. The misthouse (1995),
bromeliad enclosure (1995) and cool house (2004)
provide further specialist tropical display gardens
within the National Orchid Garden. The latter
houses an artificially controlled montane tropical
cloud forest display with trees and rocks draped with
orchids and carnivorous plants. The Orchid Plaza at
the entrance to the National Orchid Garden provides
a key meeting place, overlooking Palm Valley and
providing access into the National Orchid Garden to
the west and Ginger Garden to the south.

A small semi-wild remnant of freshwater swamp
(where water runs through throughout the year), the
Orchid Nursery and mature trees are located to the
north. The latter are mostly assumed to have been
transplanted from the former Economic Gardens.
Indeed, from 1918 until the early 1920s a number of
valuable fruit and timber species were transplanted
from the Economic Gardens, which were expected

to be lost. Transplanted trees included durian,
tamarind, Diospyros blancoi, mahoganies (African and
American), Erythrophleum guineense and Sterculia
foetida. These are now the largest examples of these
species in the Botanic Gardens and will be made
accessible to the public after the National Orchid
Garden undergoes refurbishment during 2014-2018.

24 Palm Valley 25 Orchid Garden
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The Raffles Building (Character Area 11) completed
in 1958 and adjacent carpark/food and beverage
facility dominate the north-east corner of this zone.

26 Raffles Building

Bukit Timah Core Zone

This zone includes the redevelopment of the

old Economic Gardens and later the former

Raffles College Grounds. Most parts of the

zone have relatively recently been recreated

as a family landscape for the participation and
demonstration of active living and learning through
the appreciation of themed plant areas, speciality
gardens and play. The zone has public access with
parking at the Cluny Park Gate or via the existing
MRT Station at the junction of Cluny Road and
Bukit Timah Road. Another MRT station for a
different MRT line is also under construction along
the northern boundary of this zone. The Botanic
Gardens' plant resource centre (1995, located
outside the boundary of the Nominated Property)
for rare plant propagation and acclimatisation, staff
training, conservation and education is also located
on the northern boundary.

The Eco Lake and its surroundings (Character Area
15) has a gently undulating topography, with small
grass man-made mounds topped with wooden
shelters overlooking the Eco Lake. Itis generally
open with views possible across it and to high rise
buildings located beyond the site boundary. The
Eco Lake, a naturalistic lake with a shingle shore and

swamp plants along its margins, dominates the area.

A number of plant collections/display gardens (fruit
trees, spices, bamboo/reflexology, trellis garden and
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foliage garden) are dotted around the lake providing
variety and ornamental interest. Planting here is
generally not yet fully mature.

The Jacob Ballas Children’s Garden (Character
Area 16) was designed and planted from 2004 to
2007 to provide a unique discovery and learning
experience in a garden setting for children of up

to 12 years of age. Setin woodland itincludes
interactive play equipment, indoor and outdoor
living classrooms, hands-on gardens, sensory garden
and maze. A reception centre and car park are
located to the east of the area.

The Evolution Garden (Character Area 13) was laid
out in 2005 on a small open hill, once the site of the
Economic Gardens’ worker housing. Itis visually
enclosed by dense tree planting. A winding path
takes the visitor on a journey revealing different
epochs of time and exhibits the evolution of plant
life. Specimens, outcrops of rocks, large boulders
and fossils (some real and some artificial) border
both sides of the main path spiralling to the base of
the hill, giving it a distinctive character. Its south—
western and eastern edges contain older plantings
of timber trees.

Completed as a new speciality garden in 2011, the
Healing Garden (Character Area 12) replaced
college land bearing derelict university out-
buildings, a few large trees (retained) and some
smaller trees, shrubs and lawn. The Healing Garden
is located adjacent to the old university houses and
is laid out over sloping and terraced ground facing
south—east. A complex of winding paths leads the
visitors through generally new plantings (which
includes highly floriferous herbaceous species)
interspersed with tall tree specimens (including
veteran trees such as Palaquium obovatum, planted
by Ridley in the then Economic Gardens) which
give it a distinctive character. 500 species of plants
used for traditional medicine in Southeast Asia

are laid out in the shape of the human body, the
plantings corresponding to those body areas the
plants are used to treat. This garden surrounds the
former Economic Gardens’ historic Field Assistant's
House (House 6, completed in 1919) and includes
mature oil palms dating from ¢.1920, likely to have
been planted as sources of seed for the nascent
plantation industry at the time.



Five houses and their setting (Character Area 14),
originally constructed between 1924 and 1928

for the former Raffles College, are located along
the edge of a hilltop (set back against the Botanic
Garden'’s boundary), which slopes down steeply to
the west. This part of the zone, unlike the younger
planting to the north, contains numerous mature
trees (including old tembusu trees and palms dating
back to the 1920s). The Garage (built sometime
1924 and 1928) is located at the foot of the hill
below the five houses, with old nutmeg and durian
trees in between. The Fragrant Garden completed
in 2013 (replacing derelict university out-buildings)
wraps around House 5 and contains new planting
including diverse shrubs and herbs with sweet-
smelling flowers. Chinese tombs (1842-81) set
within an open grass lawn with scattered shrubs and
trees are located to the north-east of the zone.

S e e
29 Evolution Garden

31 Healing Garden 32 Fragrant Garden
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Tyersall Learning Forest Core Zone

This whole zone comprises century-old dense
secondary forest overgrown with laurel, Albizia

and towering tembusu trees, some of which were
planted in 1862. Vegetation currently blocks views
in and out. Recently added as an extension to the
Botanic Gardens, this zone will be developed into a
‘learning forest'. This will involve the conservation
of existing biodiversity, curation of botanical
collections, establishment of better connectivity
with the Rainforest, repositioning of the existing
Tyersall Avenue, restructuring of visitor access to the
National Orchid Garden/Ginger Garden, creation
of fresh water swamp forest and extension of the
National Orchid Garden nursery. Itis anticipated
that this project will be completed by the end of
2015.
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33 Tyersall Forest

Trees

Trees are an important component of the
Nominated Property, contributing strongly to its
character and overall structure. The site contains

a wide variety of trees, of varying ages, planted for
scientific/botanical research, conservation and/

or horticultural/aesthetic purposes. A number of
trees are over 100 years old and some pre-date the
site’s creation. 44 trees have been designated as
Heritage Trees (qualifying criteria include: a girth of
more than 5 metres, rarity of species and historical
significance). These are listed in Appendix C.
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Buildings and Structures in the Landscape
Historic Buildings in the Botanic Gardens

Many of the historic buildings of the Singapore Botanic
Gardens reflect a tradition of providing housing

for officials and administrators during the colonial

era. While Burkill Hall and E.J.H. Corner House were
constructed as residences for the Botanic Gardens'
Directors and Assistants, Holttum Hall and Ridley Hall
were constructed as administrative buildings (offices,
laboratories and library/herbarium). House 6 and

the Garage were builtin 1919 and 1924-28, serving

as the residence of the Field Assistant and parking
space for College staff respectively. Houses 1-5, on
the other hand, were built between 1924-28 to provide
accommodation and offices for academics working in
the then newly constructed Raffles College, Singapore’s
first tertiary college (later these were used as the bases
for various university faculties), built on land which had
previously formed part of the Botanic Gardens.

Raffles Hall was not built until the 1950s and was
intended as a residence for college students. Extant

as well as lost historic buildings in the Botanic Gardens
were generally modest, wooden and domestic in scale
and were often placed in locations deemed convenient
for the operational requirements of the site at the time.
The early institutional buildings of the Botanic Gardens
were also domestic in scale and were built in the styles
popularly used for residential buildings of their time.
Box 2 provides more detailed historical architectural
context for the buildings in the Botanic Gardens.

Built Features

Figure 10 indicates the location of all built features
in the Singapore Botanic Gardens including those
located outside of the boundary of the Nominated
Property. The Nominated Property contains a range
of built heritage features which are living testaments
to the site's different phases of development,

the renowned figures who lived in them and

also the architectural history of Singapore. The
earliest structure to have been erected within the
Nominated Property is Burkill Hall (1868) and the
most recent City Development Limited (CDL) Green
Gallery outside Holttum Hall (2013). The following
sections consider all built features located within the
Nominated Property.
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BOX 2 ARCHITECTURE OF BUNGALOWS IN SINGAPORE

Amid Singapore's collective built environment, enlivened by a plethora of architectural styles, forms and cultural
influences, certain forms of architecture such as the colonial bungalow stand out. Some of the historic buildings
of the Singapore Botanic Gardens reflect periods of the evolution of the colonial bungalow in Singapore. The
houses or bungalows in the Botanic Gardens built at various times between 1868 (Burkill Hall) and the 1920s
(Holttum Hall) also reflect a tradition of providing housing for officials during the colonial era.

Houses built for the English in Asia and Africa during the colonial era are frequently referred to as ‘bungalows’.
However, the word has been employed to describe a broad range of building types in different cultural contexts
over the centuries. From its origins in India where they were first adapted by the East India Company in the 17th
century, the colonial bungalow spread to various outposts of the Empire, including Singapore. Anglo-Indian
neoclassical style was utilised for the early examples which were single-storey, square or rectangular forms
raised on plinths and featured hipped thatched roofs supported by timber or bamboo pillars. These pillars also
supported the elevated verandahs surrounding the house which helped cool Europeans unused to living in such
hot and humid tropical climates. Later designs were typically two-storey, symmetrical in appearance and with a
forward projecting portico. Living rooms were placed on the upper floor and offices located on the ground floor.

A product of the British Arts and Crafts movement, the Black and White style house or bungalow is a kind of
tropical version of mock Tudor or Tudorbethan, a style popularised in England in the Edwardian period (early 20th
century). Characterised by a stuccoed brick base, stuccoed Doric or Tuscan columns of load bearing masonry, and
a timber framed upper floor, with interlocking clay ‘Singapore’ tiles to the roof, the typical colour scheme of these
Singaporean houses was not an original feature but became fashionable later. The living and dining rooms were
placed downstairs with a central staircase up to a central ‘lounge verandah’ extending over a projecting porch with
bedrooms off it to either side. The Black and White house came to epitomise social distinction in the colony. With
some exceptions, the Black and White era ended in Singapore with the end of the World War | building boom. Few
privately built examples remain today although some of the military housing from the post-World War Il period,
while much altered internally, has survived. Another two types of bungalows emerged in the first half of the 20th
century, although these were often constructed from reinforced concrete, sometimes with some timber frame
elements remaining.

The Art Deco bungalow of the late 1920s —1930s is noted for the stylisation of classical motifs and the reduction of
ornamental mouldings and profiles. The houses were being adapted to more compact family living, with formerly
exterior functions now being incorporated into the main house. Later stages saw verandahs disappearing from the
front of the houses. Bungalows of the 1950s-1960s often had asymmetrical floor plans, no ornamentation and
were characterised by overhanging concrete sunshading fins, patterned vents above windows, occasional circular
windows and curved corners.

34 Burkill Hall
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Additional information is provided in Appendix
D. This section has been informed by ICOMOS
Singapore Ltd's Research Report (2013).

Chinese Graves (Figure 10 — No. 6)

Three historic tombs are located close to the
entrance to NUS' Faculty of Law. The oldest tomb is
that of a husband and wife buried together in 18424
The tablet was erected by the couple’s grandson.

A second tomb (with two separate tombstones)

is located nearby, where another couple was

buried next to one another, by their daughter and
grandsons in 1881. Research has revealed that it

is likely that the descendants of the tomb dated
1842 and those dated 1881 were related. A third
tomb is also located nearby but is missing its tablet.
The site where the tombs were erected is likely to
have formed part of a series of gambier plantations
(as described in J.T. Thomson's 1841-45 working
map and G. D. Coleman’s 1836 Map of Singapore).
These heritage features are important in their own
right but also provide a link to an earlier use and
occupants of this part of the Botanic Gardens.

The tombs possibly represent the oldest surviving
evidence of the presence of Chinese settlers in the
early 19th century. Older burials are present in Bukit
Brown, but the 1842 grave found in the Botanic
Gardens is the oldest in situ burial since those at Bukit
Timah were moved there during the 1940s. Very few
intact artefacts pre-dating 1842 survive in Singapore,
with the exception of one or two Chinese temples.

35 Chinese Grave

4 Possibly the oldest in situ tomb on the island. This belongs to
Qiu Zheng Zhi and his wife, Li Ci Shu. Nearby are two other
tombs belonging to Huang Hui Shi and his wife Si Ma Ni
(Information from ICOMOS Singapore Ltd Research Report,
2013).

Buildings of the Former Raffles College (Figure 10 —
Nos. 7-12 and 14)

Buildings of the former Raffles College include
Houses 1-5 (designated as Conserved Buildings
in 2006), the Raffles Building (Hall) (designated
as a Conserved Building in 2006) and the Garage
(designated as a Conserved Building in 2013).

Houses 1-5

Although located within the Botanic Gardens, this
group of five houses, positioned in a crescent form
around the former Raffles College (which was
gazetted as a National Monument in 2009), were
built sometime between 1924 and 1928 as part of
the staff housing provision for the College (by the
1960s, they had become faculty buildings). The land
on which the former college is located originally
formed part of the Botanic Gardens’ Economic
Gardens.

The former Raffles College, officially opened in

1929, was designed by the architects Cyril A. Farey
(1988-1954) and Graham R. Dawbarn (1893-1976),
London-based architects who won the commission
in an (British) empire—wide architectural competition
held in 1922. Local architectural firm Swan and
Maclaren supervised the construction. It can be
assumed that Farey and Dawbarn were also the
architects of Houses 1-5. Both architects have
housing schemes that have been published in
England.

The five houses (bungalows) are in the then
prevalent Arts and Crafts style with some Art Deco
elements. The sheer architectonic expression

and response to the tropical climate makes them
somewhat severe. No single house has survived
intact with all of its original features, but the survival
of different features in the various houses provides
a good understanding of their original layout and
character. These blockish double-storey houses,
with bays numbered in an octastyle, are modest but
well-proportioned, combining characteristics of the
traditional Singapore colonial bungalow with features
of English domestic houses of the time, such asa
prominent central staircase and various decorative
finishes. Their design calls for an over-sailing gable-
hip roof with extensive eaves, supported on timber
shoulders. This in turn creates impressive shadows
that fall on the walls and side-shoulders.
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Within the context of the Singapore/Straits
Settlements bungalow, they share some but not all of
the characteristics of the Art Deco bungalow, which
is of the same period. Unlike the Art Deco bungalow,
these houses have a symmetrical layout and retain
the entrance hallway and the separate outhouse/
ancillary building. The verandah, however, is no
longer visible on the front of the house, but appears
only on the first floor facing the rear. All the houses
are situated so that their gardens look down onto
the Botanic Gardens and are largely secluded by
vegetation. On the front the houses look onto what
has become a ring road around the college buildings.

Houses 1-5 do not strictly conform to the defined
forms of the Singapore/Straits Settlements bungalow
but rather represent a unique type that should

be considered in the evolutionary history of the
bungalow between the Black and White and the Art
Deco types. These well-proportioned and well-built
domestic residences uniquely combine elements

of the traditional bungalow with British Edwardian
period features at a key evolutionary stage of the
Singapore/Straits Settlements bungalow.

House 1 (originally named Kedah House)

House 1 is a two-storey, seven-bay house, with

a hipped tiled roof and rendered finish, currently
occupied by the offices of the Centre for Urban
Greenery and Ecology (CUGE). It comprises a simple
porch at its centre with half-round arches to the side,
a balcony above and distinct water sprouts to either
side. The windows on the front and side elevations are
side—hung casements, with a glazed double door with
side-lights and overlight onto the balcony. The front
door has a lattice pattern with glazing and overlight,
with a narrow window to either side, also with the same
lattice pattern.

The machine-tiled roof has deep sprocketed eaves
supported by timber brackets. On the rear (garden)
elevation the central staircase tower is defined by a
blank base and high-level casement windows, some
with shutters, up to the distinctly pointed eaves. The
upper floor windows are a continuous run of casement
windows on both sides with louvers to the top pane.
On the ground floor on each side a central glazed
double door with side-lights and overlight of louvered
vents is flanked by a casement window on either

side, also with louvered vents at the top. The ancillary
building to the southwest shown on a 1950s aerial
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photograph no longer remains. House 1 is lower than
the road level and a large modern canopy has been
erected in front of the building. It also now faces a
number of modern college buildings.

House 2

House 2 is a two-storey, seven—bay house, with

a hipped tiled roof and rendered finish, currently
occupied by NUS' Faculty of Law’s Society Guild House.
It comprises a simple porch at its centre with half-
round arches to the side, balcony above and distinct
water sprouts to either side. The windows on the front
and side elevations are side-hung casements with
shutters. There is a glazed double door with side-lights
and overlight with lattice pattern onto the balcony.

The front door has a lattice pattern with glazing and
overlight, with a narrow window to either side, also with
the same lattice pattern. The machine-tiled roof has
deep sprocketed eaves supported by timber brackets.
On the rear (garden) elevation the central staircase
tower is defined by a blank base and high—level
casement windows up to the distinctly pointed eaves.

The upper floor verandah of House 2 remains open
with louvered shading to the top part. On the ground
floor there are three openings to each side, with
louvered vents on one side and with double doors
and overlight with the lattice pattern on the other
side (possibly added later). A single—storey covered
walkway on the north-west with a scalloped concrete
trellis and tiled roof connects the property to a single—
storey ancillary building. This building is shown on

a 1950 aerial photograph and is likely to be part of
the original design. House 2 now faces a number of
modern college buildings.

House 3 (originally named Johore House)

House 3 is a two-storey, seven-bay house, with

a hipped tiled roof and rendered finish, currently
occupied by NParks Facilities Management Team. It
comprises a simple porch at its centre with half-round
arches to the side, balcony above and distinct water
sprouts to either side. The windows on the front and
side elevations are side-hung casements, with a glazed
double door with side-lights and overlight onto the
balcony. The front door has a lattice pattern with
glazing and overlight, with a narrow window to either
side, also with the same lattice pattern. The machine-
tiled roof has deep sprocketed eaves supported by
timber brackets. On the rear (garden) elevation the
central staircase tower is defined by a blank base and
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39 House 4

high—level casement windows up to the distinctly
pointed eaves. The upper floor windows are a
continuous run of casement windows on both sides.
On the ground floor, on each side, a central glazed
double door with side-lights and overlight is flanked
by a casement window on either side. A single-storey
covered walkway on the east with a scalloped concrete
trellis and tiled roof connects the property to a single—
storey ancillary building running north south. This
building is shown on a 1950 aerial photograph and is
likely to be part of the original design. House 3 remains
in close proximity to the historic college buildings with
which it still forms a discernible group.

House 4 (originally named Mansfield Lodge)

House 4 is the slightly larger and grander of the five
houses, originally intended for the College President.
In the layout of the crescent it is positioned very
slightly off centre to the college buildings, shown with
a circular driveway with ‘in" and ‘out’ access on a 1950
aerial photo, where all the other houses have a single
driveway entrance.

It is a two-storey, seven—bay house, with a hipped
tiled roof and rendered finish, currently used as a
restaurant. Itincludes a porch with half-round arches
to the side and front, with a glazed verandah above
positioned at the centre. The windows on the front and
side elevations are side-hung casements, the ground
floor ones having shutters. The windows on the first
floor verandah are modern with shutters. The front
door has a lattice pattern with glazing and overlight,
with a narrow window on either side. The machine-
tiled roof has deep sprocketed eaves supported by
timber brackets. On the rear (garden) elevation the
central staircase tower is defined by a blank base and
high—level casement windows up to the eaves with
louvered shutters. The upper floor windows are a
continuous run of casement windows, though much
has been altered or replaced.

A single—storey covered walkway survives on the
north-west with a scalloped concrete trellis and

tiled roof connecting the property to a single-storey
ancillary building. This building is one of two, one

on each side, seen on a 1950 aerial photograph. The
building to the north—east has since been removed
and replaced by a single—storey extension. House

4, being placed on the same axis as the President’s
house, remains in close proximity to the historic college
buildings with which it still forms a discernible group.
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House 5

House 5 is a two-storey, seven—bay house, with

a hipped tiled roof and rendered finish, currently
occupied by the Institute of Policy Studies. It
comprises a simple porch at its centre with half-round
arches to the side, a balcony above and distinct water
sprouts to either side. The windows on the front

and side elevations are side—hung casements, with

a glazed double door with side-lights and overlight
onto the balcony. The front door has a lattice pattern
with glazing and overlight, with a narrow window

to either side, also with the same lattice pattern.

The machine-tiled roof has deep sprocketed eaves
supported by timber brackets. On the rear (garden)
elevation the central staircase tower is defined by a
blank base and high level casement windows up to the
distinctly pointed eaves. The upper floor windows are
a continuous run of casement windows on both sides
with shutters. On the ground floor the walls are largely
blank with small ventilation openings. A single-storey
ancillary building to the southwest shown ona 1950
aerial photograph has been replaced by a new two-
storey building. House 5 remains in close proximity to
the historic college buildings with which it still forms a
discernible group. To its side a new two-storey building
has been erected.

Raffles Hall (now known as the Raffles Building)

Founded in 1958, Raffles Hall was the first residential
hall for students to be established at the Bukit Timah
campus, along Evans Road (on the outer edges of the
Botanic Gardens). The building is mainly constructed
in reinforced concrete with three connecting wings.
Itis raised off the ground on thin round pilotis, a
characteristic architectural feature of the era. The
circulation cores are well-ventilated and finished with
differentiated patterns across the building which add
visual interest to the facades. At one wing, the facade
is composed of windows that are angled to give better
ventilation and privacy. The windows also have a
decorative infill metal panel beneath them, with solid
colours that contrast with the walls. Overall, a different
variety of materials and textures are used across the
different fagades of the well-proportioned building,
resulting in a pleasing visual composition.

The Garage (Figure 10 — No. 7)

The Garage, located by the Foliage Garden, was
completed sometime between 1924 and 1928.
Used today as storage space, it was originally
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intended to be used by a number of college
professors/high ranking officials to park their
vehicles. The Garage is a seven—bay, two-storey
service building with a rendered finish and a hipped
machine-tiled roof, constructed against a slope. It
is well-proportioned and executed in a distinctly
Art Deco style, with a modernist aesthetic. The
ground floor is formed of a plinth with half-round
arched entrances to the garages. The first floor is
set back from the front and sides and accessed by a
staircase from either side. The windows to the front
are casements with overlights. The rear elevation
opens onto a small courtyard with the service rooms
(kitchen and bathroom) located to either side. The
rear elevation is glazed with long strips of casement
windows intercepted by structural columns. The
ground floor is made up of individual garage spaces
with new metal roller doors. The first floor is a

single open space with an exposed timber truss

roof. It should be noted that the building has some
termite damage and a leaking roof, issues which are
scheduled to be addressed during 2014.

House 6 (Figure 10 — No. 13)

This property was built as the Field Assistant's house
and was competed in 1919. Itis however unclear how
long it was used for this purpose as the Field Assistant
position became redundant with the replacement

of most of the Economic Gardens with the former
Raffles College. Itis currently occupied by the
National Biodiversity Centre and is largely secluded by
vegetation. It consists of a two—storey, five—bay house
with a hipped tiled roof and rendered finish. Concrete
string courses run beneath and above the windows,
extending into shade canopies over the windows.
There is a porch at the centre with half-round arches
to the side and front, glazed in above. The windows
on the front and side elevations are side-hung
casements. The front door, up five steps, is a modern
replacement with a narrow window to either side. On
the rear elevation the central staircase tower projects
out. Asingle-storey ancillary building to the rear is
connected to the house by a covered walkway.

This modest domestic building illustrates a transition
from the traditional 19th century colonial bungalow
to the later period of Public Works Department
housing. It was designated a Conserved Building in
2013.



Visitor Centre and National Parks Board
Headquarters (Figure 10 — Nos. 15 and 16)

The visitor centre and NParks Headquarters
buildings were both constructed in 1998. They
are located close to the Nassim Gate. The visitor
centre is a timber structure with shingle roof tiles
and decorative motives in coloured glass while the
NParks headquarters is a partly concrete, partly
timber structure with shingle roof tiles. The latter
comprises two floors and a basement carpark.

E.J.H. Corner House (Figure 10 - No.17)

This house was builtin 1910 and was intended as the
residence of the Botanic Gardens' serving Assistant
Curators —itis currently used as a restaurant. Itis
named after Edred John Henry Corner (Assistant
Director and its occupant between 1929 and 1946)
who specialised in mycology including the collection
and study of local fungi. His most famous botanical
work, however, is Wayside Trees of Malaya, still the
key reference for those interested in the region'’s trees.
During the war Kiyohiko Watanabe (the then assistant
of Director Koriba) resided in the house. He is known

Aylin Orbasli
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for having produced over 400 pen and ink drawings
of economic plants during his time in Singapore
(Tinsley, 2009).

E.J.H. Corner House belongs to a generic group of
two-storey Black and White style timber bungalows
that government engineers and architects built
during the colonial days. It however has its own
peculiarities such as the gable-hip roof with front
shoulders and attached lean-to-to projections on
three sides.

The rendered masonry base with a porte—cochere

in the centre of four plain classical style pilasters

and pilasters on either side forming the ground

floor verandah, supports the first floor timber frame
structure with elegantly shaped timber brackets. The
half-hipped roof with a gable end to the front has
Singapore tiles. The gable end is half-timbered with
a simple bargeboard. There are also boarded eaves in
the black and white fashion.

The house is organised around interior rooms at the
rear, a wide porch at the front and verandah to the
side on the ground floor and a large open verandah
(lounge verandah) over the porch and to the side on
the first floor (which is glassed in). A timber staircase
to the side of the entrance porch with square newel
posts, half-round handrail and stick balusters
connects the two floors. A narrow balcony/verandah
at the rear with a second staircase in a similar style
connects to the ancillary service block at the rear.

The house was originally located on Cluny Road when
this formed the boundary of the Botanic Gardens and
was known as 30 Cluny Road. Today it is set among
lush vegetation — but it is unclear if this was always
the case or the design intention. Itis executed to a
high level of craftsmanship and is of a climatically
sensitive design, with a ‘harmonious expression of
solid and void on the external fagades'. The interior
has been restored and updated to accommodate

a modern restaurant function, though the main
elements of the layout have been retained. It was
designated a Conserved Building in May 2008.

Symphony Stage (Figure 10 — No. 18)

The Symphony Stage (also known as the Shaw
Foundation Symphony Stage) is a prominent feature
built on an islet at the southern end of Symphony
Lake (an artificial lake located at the northern end
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of Palm Valley). It plays host to different concerts
and performances throughout the year including
concerts by the Singapore Symphony Orchestra.
The stage's design is inspired by its setting in the
Palm Valley. Echoing the organic forms of flowers
and leaves, the structure consists of two overlapping
petal-like forms growing out of a floral stem. The
bigger petal shelters the stage while the smaller
one at the rear houses the changing area and
support services. The petal-like form of the roof
is constructed from free-standing steel ribs and
cladded with a titanium zinc roof which allows
the complex curvature to be achieved. The ribbed
texture of the roof also evokes the venation of
flowers and leaves. The stage was completed in
2005, replacing an earlier stage (1995).
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National Orchid Garden Structures and Nursery
(Figure 10 = No.19-21 and 23)

The National Orchid Garden zone contains the
following structures/buildings:

— Entrance Pavilion — a one-storey timber pavilion
with shingle roof tiles, completed in 1995,
forms the ticket office/entrance to the National
Orchid Garden and houses a shop (renovation/
remodelling works are planned for 2014-16).

— Tan Hoon Siang misthouse and Yuen-Peng
McNeice bromeliad enclosure, both erected in 1995
when the National Orchid Garden was first laid out.
Both of these structures are approximately 3m
high, have green painted steel frames and green
coloured knitted wire mesh. The misthouse has
wire mesh walls and ceiling, while the bromeliad
structure only has a wire mesh ceiling.

— A metal and glass cool house, accessed via a raised
wooden boardwalk with metal railings, which also
runs through the cool house itself. Completed in
2004 (as prototypes to test its viability prior to use
in other Singaporean gardens such as Gardens
by the Bay) it provides a refrigerated space (often
filled with mist) which allows a selection of tropical
mountain species of various plant families to be
grown at the Botanic Gardens.

— The National Orchid Garden'’s nursery is located
immediately adjacent to its northern boundary.
It includes a small office building and two caged
shade houses (renovation/remodelling works are
planned for 2014-16).

Burkill Hall (Figure 10 — No. 22)

Built in 1868, Burkill Hall was intended as the residence
of the serving Manager, Superintendent or Director of
the Botanic Gardens. It was named after two of the
directors, Isaac Henry Burkill (Director between 1912
and 1925) and Humphrey Morrison Burkill (Director
between 1957 and 1969), both of whom resided at the
house. The latter was also born there.

Botanic Garden superintendents who lived at Burkill
Hall included Laurence Niven (who lived there
between 1868 and 1875), followed by James Murton
(1875-1880), Nathaniel Cantley (1880/01-1887) and
then Henry Ridley (1888-1912) as the first director,
all of whom were influential in the introduction of

plantation crops to Southeast Asia. Isaac Henry
Burkill was the author of the Dictionary of the
Economic Products of the Malay Peninsula (1935),
which is to this day one of the most comprehensive
texts on the uses of tropical plants. His son
Humphrey Morrison Burkill (Director between 1957-
1969) is best known for his research into Malayan
seaweeds and steering the Botanic Gardens through
tough times in the 1960s. The property was slightly
damaged during the Japanese occupation, having
been shelled. This fractured the ceiling and left a hole
in a corner near the roof (Tinsley, 2009).

Burkill Hall is a two—storey symmetrical Black and
White bungalow of the plantation style (Davison,
2010). The square ground floor is made up of 4 x

4 square classical style pilasters, partly filled in with
masonry around the external boundary. A central
forward—projecting entrance porch also with stuccoed
pilasters and stuccoed Tuscan order columns above

it supports the first floor timber frame and open
central verandah. Double-height timber columns

on a masonry base support the roof structure as

well as the narrow verandahs to the side. The near
pyramidal hipped roof is made of Singapore tiles laid
directly onto the timber roof structure. The walls are
rendered with the timber frame visible around the
edges and the visible gable walls are half-timbered.
The verandah railings are timber and the windows are
casements with louvered shutters. A covered walkway
leads to a two-storey ancillary service building to

the rear. The 'sitting-verandahs’ are an outstanding
feature, suspended under the broad-eaves along a
longitudinal axis. The arrangement uniquely conveys
a ‘wind-tunnel effect’ via the central hall that opens to
bedrooms on both sides.
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Burkill Hall is not only the oldest surviving building

in the Botanic Gardens but also a good and rare
example of a plantation style Black and White Straits
Settlements bungalow. As such it also exemplifies
the climatic functionality of the colonial bungalow
with its overhanging eaves and internal air circulation,
leading one commentator to describe it as being

‘one of Singapore’s most environment—friendly
buildings' (Powell, 1994). Moreover, it was the home
of successive superintendents/directors of the
Botanic Gardens, all of whom not only played a key
role in the development of the Botanic Gardens, but 49 Halia Restaurant Complex
also contributed significantly to accomplishments in
tropical biodiversity research/understanding. It was
designated a Conserved Building in May 2008.
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Halia Restaurant Complex (Figure 10 — No. 24)

The Halia restaurant complex, a one-storey complex
including a restaurant and separate function rooms
(located either side of the main path through the
Ginger Garden) was opened at the northern end of
the Ginger Garden in April 2001. These are fairly
simple buildings, with a rendered finish and clay roof

tiles and are due to be modified in 2013/14 50 Potting yard buildings (the logs are used for chainsaw
! ' training)

otanic Gardens

=

Potting Yard Buildings (Figure 10 — No. 25)

A nursery was opened in 1882 in the area currently
known as the potting yard. The old building,
constructed in wood, which is now used as an office
and storeroom, was re-roofed with a corrugated
metal roof in 2007. A number of buildings have
been added in the potting yard area including:

— Training facilities added in 1999 for the School
of Horticulture, in the form of a temporary
shed-like structure. This structure has a modular 5! Brick steps detall
metal sheet wall finish and corrugated metal
roof. It was enhanced with additional classrooms
in 2005 by CUGE and is still used by them for
conducting training/educational courses.

— Anenclosed building with a modular metal sheet wall
finish and corrugated metal roof, built in late 1980s.
It currently houses the Landscape Technician's office
and a storeroom for exhibition materials.

— Two cool houses with air-conditioning and misting
for orchids, gingers, Hoya and Gesneriaceae (year
of construction currently unknown).
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— Ablock of metal sheds builtin 2009 to store golf carts.

— Atoilet block with a corrugated metal roof finish,
built in 2009.

— Two rows of metal sheds built in 2007 to store
landscape tools and leaf mulch.

Pergolas and Brick Steps in the Plant House Garden
(Figure 10 — No. 26)

The Plant House Garden (which originally contained

a large ‘plant/exhibition house’ constructed in 1882
and roofed in 1885, to accommodate public flower
shows and displays of potted plants and annuals,
some of which were for sale), now comprises a grass
quadrangle with a central water lily pond (completed
1958). Pergolas draped in plants provide a shaded
walkway around all four sides of the quadrangle. The
eastern and western pergolas consist of brick pillars
supporting cross—beams and a sturdy open lattice. The
northern and southern pergolas are made of steel. The
raised beds edged with coral limestones are the oldest
features of this garden area but it remains unclear
whether they are contemporary with the original plant/
exhibition house. The original ‘plant/exhibition house’
structure also included an extension for orchids at its
northern extremity (erected in 1889), which is now

a fernery. Brick steps, made during World War Il by
Australian prisoners of war, provide access down to the
Plant House Garden.

Pergola by Sun Garden (Figure 10 — No. 27)

A pergola consisting of re-used bricks and timber

is located close to the Sun Garden, connecting the
Upper and Lower Ring roads to the south-west part
of Bandstand Hill. Originally erected in 1935, the
pergola was rebuiltin 1957

Bandstand (Figure 10 - No. 29)

The Bandstand, which was completed in 1930, is
located in a prominent location in one of the earliest
parts of the Botanic Gardens. It was erected on the
band parade area (the highest point in the southern
part of the Botanic Gardens), which was first laid out
by Niven during the early 1860s. The parade area
and later the Bandstand were used continuously

for concerts until the mid—1970s, when they were
transferred to the island in Symphony Lake (1976).

The Bandstand is octagonal, raised on a brick base
and accessed via timber steps. Simple latticework
columns support the octagonal slate tiled roof. The
lattice pattern is repeated on the balustrades and
cornice. Bandstands were a key feature of Victorian
British public parks. Itis well-executed and has
become a ‘picturesque’ and symbolic feature within
the Botanic Gardens and a favourite site for bridal
couples to be photographed. It was designated a
Conserved Structure in December 2009.

Sun Garden, Bonsai Garden and Sundial Garden
Structures (Figure 10 — Nos. 28,30 and 31)

The Sun Garden contains a green painted steel
structure, erected in 2005, with a glass roof which
provides shelter for some of the garden’s collections.
The Bonsai Garden includes a modern concrete

and steel semi—circular shaped structure, which
houses some of the bonsai collection. The structure
includes a steel and glass roof, which has some
openings. It was erected in 2005. A small wooden
pergola is located at the top of a short set of steps
along the Sundial Garden'’s eastern boundary.

53 Bandstand
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Shelter and Toilet Block (Figure 10 — No. 32)

A modern shelter and toilet block is located close to
Holttum Hall. These facilities are in good condition.

Holttum Hall (Figure 10 - No. 33)

Holttum Hall is a fine example of a colonial
bungalow in Singapore. Although ‘domestic’

in scale, this building, completed in 1921, was
intended as an office. Itis named after Eric Holttum
(appointed Director in 1925) who is best known for
developing methods of propagating orchids which
allowed the mass production of orchid hybrids.
Holttum Hall was his office and, on the upper floor,
his orchid laboratory. It ceased to be used as offices/
research laboratories in 2010 and has housed

the site’s Heritage Museum since 2013. It was
designated a Conserved Building in May 2008.

The building is rectangular with a three-bay
frontage. Itis rare that Edwardian Architecture

in Singapore is so clean-cut and trimmed by an
elegant stucco work and joinery details. It has a
rendered finish with double-height pilasters dividing
each bay, the centre bay being wider. Mouldings
are located beneath and above the ground and

first floor windows. A single—storey pitched roof
porch, supported by timber columns on a masonry
base, is located in the centre of the hall and is in

a vernacular of Arts and Crafts style compared to
the more classical features of the building itself.
Holttum Hall is the only building in the Botanic
Gardens in a more distinctly European style, though
still incorporating features such as roof vents and
louvered vents over the windows to cope with the
tropical climate.

CDL Gallery (Figure 10-No.34)

The CDL Green Gallery, located just south of
Holttum Hall (where a former herbarium building
once stood), is a temporary exhibition centre
showcasing botanical and greening-related
exhibits, which will be present for at least the
next 10 years. Itis Singapore’s first purpose-built
zero—energy gallery and includes for the first time
in Singapore, two eco-innovative technologies

(a fully complete prefabricated modular system
for quick construction and the use of the durable
biomaterial Hempcrete). Other sustainable features
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include green walls, a green roof, solar photovoltaic
cladded roof panels and energy efficient interior
fittings. The Building and Construction Authority
(BCA) has accorded this gallery the BCA Green Mark
Platinum status (the highest tier for green buildings
in Singapore).

Ridley Hall (Figure 10 — No. 35)

Builtin 1881-82, Ridley Hall is one of the oldest
properties in the Botanic Gardens and the earliest
surviving administrative building. Although
originally constructed during Nathaniel Cantley’s
tenure as Superintendent to house the Herbarium
and Library collections, it was later named after

the Botanic Gardens' first Director, Henry Nicholas
Ridley, who used it as his office and laboratory.
Ridley is best known for his extensive work on
rubber cultivation — his work having been pivotal to
the development and expansion of the Malayan/
Southeast Asian rubber industry. The herbarium/
library collections were rehoused in a new building
erected immediately south of where Holttum

Hall stands. Today, Ridley Hall serves as a meeting
space and the rear part of it as accommodation for
visiting scientists and exchange programmes. It was
designated a Conserved Building in May 2008.

It consists of two blocks, a Hall itself, set apart by
an open lobby and a service wing. The impact
comes from a reductive front elevation, via a sunken
piazza, adjacent to a new annex wing. Here the
facade is flanked by two pylon-like shoulders and
leavened by a pair of doors and timber louvers
flushed to the underside of the eaves. The scale

is unusually intimate, matched by express details,
like a ventilator slit justified above the stiles of the
central doorways. There is evidence of Chinese
joinery details that support the roof structure and
broad eaves in the form of chunky top-plate and
carved timber brackets. Itis a craft form that no
longer exists today in Singapore. The construction
of the side elevation constitutes an Anglo-Malayan
tradition, like a semi-basement, comprised of five
semi-elliptical arches., which correspond with the
semi-basement arcade below.

Botany Centre and Green Pavilion (Figure 10 — Nos.
36 and 37)

The Botany Centre, completed in 2005 and
officially opened the following year, was designed
around a heritage Calophyllum tree and provides a
range of facilities arranged on five floors. The two
basement floors contain a carpark, store rooms, a
restaurant and mechanical and electrical rooms. A
function hall, toilets, laboratories, offices, library and
herbarium and mechanical and electrical rooms are
located at Level 1, which extends under Holttum
Lawn. Levels 2 and 3 provide access to offices,
laboratories, function/meeting rooms, toilets and a
mechanical and electrical room.

The Green Pavilion, located to the south of the
main Botany Centre, features Singapore's first
pitched green roof. It houses the visitor services
desk at ground level (which is open on four sides,
the pitched roof supported by concrete pillars) and
a restaurant in its basement. There are plans to
convert part of the visitor service area into a retail
outlet.

Tanglin Main Gate (Figure 10 - No. 38)

A new aluminium gate, replacing gates dating from
the 1980s (which have been reused at the Bukit
Timah MRT gateway), was erected in 2006 at the
main historical entrance to the Botanic Gardens
(located at the junction of Holland, Napier and Cluny
Roads). The gate’s motif is based on the flowering
climber, Bauhinia kockiana.

Swan Lake Gazebo (Figure 10 — No. 39)

The Swan Lake gazebo, which is believed to date
back to the 1850s, originates from Old Admiralty
House on Grange Road. It was brought to the
Singapore Botanic Gardens in 1969 and has since
been re—located a number of times within the
Botanic Gardens. This cast iron three—bay by
three—bay garden structure is in the Gothic Revival
style, with slender columns, decorative brackets and
railings. The tiled roof, acroteria and ridge casting
decoration formed part of repair works carried out
after a tree fell on the gazebo.
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Since 2001 the gazebo has been located on the
south—east edge of Swan Lake. Although thisisa
new location, it was typical in parks and gardens of
the English Landscape tradition for shelters to be
placed on the side of lakes and water features. Its
cast iron elements are standard pieces produced

at a time when they were commonly used for a
variety of functions, including railway stations. It
was designated a Conserved Structure in December
20009.

Historic Gazebo (Figure 10 — No. 40)

A second gazebo/shelter is located to the north—-east
of Swan Lake. This feature accentuates the 19th
century origins of the Botanic Gardens although
little is known of its actual history. Itis made up

of cast iron columns and decorative brackets in

the Gothic style. The columns support new rolled
steel joists (RSJ) beams to which the brackets are
fixed with modern fixings. Its hipped roof is new.
Although the cast iron components are original, the
structure into which they have been formed with
modern RSJs is new. Whether the components
originally formed a gazebo-like structure is
unknown.

Sculptures

The Botanic Gardens includes a number of
sculptures, named: Girl on a Swing (1984), Girl on
a Bicycle (1987), Lady on a Hammock (1989), the
Swiss Granite Fountain (1991), Swing Me Mama
(1999), Passing of Knowledge (2003), Joy (2005),
Flight of Swans (2006), Chopin (2008), Chang Kuda
(2011), Conservation with Nature (2011) and the
Book Reader (2006). The corner statues in the
Sundial Garden were added in 2006.

Shelters

In addition to the two shelters/gazebos already
described, the Botanic Gardens contain 21 shelters,
which are predominantly simple wooden shelters.
These are peppered across the site as a whole. The
shelter south-west of Holttum Hall is made up of
three individual concrete rendered shelters with
tiled roofs and a toilet block in the same style.
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The Botanic Gardens’ Collections
Relevance of the Collections

Since at least the late 19th century, the Botanic
Gardens' diverse and comprehensive collections
have underpinned its continued role as a leading
centre for plant research and conservation in
Southeast Asia and key community green space/
visitor attraction. Today, the site is internationally
recognised for its importance in relation to tropical
botany and horticulture and as a world—class visitor
attraction. Its collections are used daily at many
different levels, supporting the work of scientists
and researchers (employed by the Botanic Gardens
and visiting) as well as the site's educational and
recreational functions.

The site's Research and Conservation Branch
focuses on three core areas: plant systematics
research led by the Herbarium Team; orchid
breeding and native plant conservation research
and development conducted by the Conservation
and Molecular Biology Team; and the continuing
development of research support capabilities led
by the Library of Botany and Horticulture Team.
The collections are important research tools which
are studied by the Singapore Botanic Gardens’
researchers (and other international, regional and
local researchers), leading to advancements in

the scientific understanding of plant and fungal
diversity and the publication of research in scientific
journals, conference proceedings, books etc. (42
scientific papers were published by the Botanic
Gardens' staff in refereed journals in 2012-13). The
living collections are also used for reintroductions
to natural and semi-natural habitats as part of the
Botanic Gardens' conservation efforts. The most
important preserved collections (nomenclatural
types) are being image—scanned at high resolution
and made available via the Internet for remote
access.

The Singapore Botanic Gardens has and continues
to run a range of activities/training programmes
which contribute to capacity building and
technology transfer. Recent examples include:

— 2008 and 2010: the Singapore Botanic Gardens,
in collaboration with the Royal Botanic Garden
Edinburgh, actively supported the French funded

Botanical study of Zingiberaceae in Cambodia, Laos
and Vietnam by preparing and delivering training
workshops.

2009: The Singapore Botanic Gardens organised
the 1st International Working Group Meeting on the
Taxonomy of Convolvulaceae.

2010: The Singapore Botanic Gardens, in
collaboration with the Flora Malesiana Foundation,
organised the 8th International Flora Malesiana
Symposium.

2010: The Singapore Botanic Gardens hosted a
Botanic Gardens Management Training Course for
the Southeast Asian region, run by Botanic Gardens
Conservation International (BGCI) which at the time
had an office in the Botanic Gardens.

2012: Two weeks training was provided to five
members of staff from the Pha Tad Ke Botanic
Garden (Laos) at the Singapore Botanic Gardens.
Two scientists from the Singapore Botanic Gardens
later visited the Pha Tad Ke Botanic Garden to train
local staff in field survey and collection techniques.

2012:Two members of staff from the Singapore

Botanic Gardens provided training in field survey,
collection techniques and living collections to six

employees from the Biotechnology and Ecology

Institute (Ministry of Science & Technology, Laos)
over a six day period.

2012: A member of staff from the Singapore
Botanic Gardens trained 12 local students/staff in
Thailand and Laos over a one week period.

2012/2013:Three French horticultural interns
trained at the Singapore Botanic Gardens over a
period of two months.

2013: Amember of staff from the Singapore
Botanic Gardens trained 57 individuals over six days
in Laos on orchid cultivation and breeding.

2013:13 members of staff from the Tambling Tiger
Reserve (Sumatra) received two days of training at
the Singapore Botanic Gardens. Eight members of
staff subsequently received training in Sumatra.

2013: The Singapore Botanic Gardens hosted a
United Nations Environment Programme (UNEP)
Global Strategy for Plant Conservation workshop for
ASEAN countries.
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— A member of staff from Singapore Botanic
Gardens provided training on herbarium
collection management to staff at the Brunei
Herbarium.

Collaborative work takes place between the
Singapore Botanic Gardens and other Gardens/
scientific institutions, which is reflected in the recent
Memorandum of Understanding (MoU) on joint
botanical surveying signed by NParks and Brunei’s
Forestry Department. Whilst NParks/the Singapore
Botanic Gardens has collaborated with Brunei in
the past on occasional field trips, the MoU outlines
a more specialised and planned programme for
research and training over five years, extendable for
a further five years.

The site’s educational remit is aligned with the
Global Strategy for Plant Conservation. It aims to
connect people and plants and to increase public
awareness, appreciation and knowledge of plants,
nature and environmental conservation through a
wide range of quality educational programmes. The
Botanic Gardens works closely with the Ministry

of Education (MOE) to develop programmes that
meet the curriculum needs of schools for subjects
such as geography, national education, history,
science and social studies. For example, the Jacob
Ballas Children’s Garden (located outside of the
Nominated Property but within the proposed Buffer
Zone) and National Orchid Garden (located within
the Nominated Property) are recommended sites for
field-based learning in the Social Studies Syllabus
for Primary 1 and Primary 2 students respectively.

746 educational activities were run at the site
between April 2012 and March 2013. The site
offers approximately 50 different educational
programmes for schools (guided tours, talks and
workshops), over 20 for adults and monthly talks
by local and international speakers focused on
botany, biodiversity and conservation. 89,000
school children visited the Botanic Gardens in
2012/13 (83,000 visited the Royal Botanic Gardens,
Kew in that same year), 24,000 of which received
programmed educational activities. A further 9,000
adults benefitted from such programmes. Much can
also be learned informally at the Botanic Gardens
through the interpretation provided across the site.
There is an aspiration, for example, that individuals
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visiting the Healing Garden will become more aware
of the fast disappearing knowledge of medicinal
plants and their uses. It should be noted that the
Botanic Gardens' living collections are used by
some tertiary institutions for teaching (e.g. students
from the Ngee Ann Polytechnic and National
Institute of Education use the living collections

for Plant Identification Classes, Certified Practising
Horticulturist Course and Certified Arborist Course).
University students also make use of the reference
collections.

The collections underpin the site's important role
as a public recreational space and visitor attraction.
Welcoming approximately 4.4 million visitors
annually, it is the most visited botanic garden in
the world. The Botanic Gardens provides much
needed access to nature and open space for many
Singaporeans, for whom the natural world is only
generally present in the street trees, urban greenery
and the city’s all-important public parks. Visitors
come to the Botanic Gardens for many different
reasons including, for example, to exercise, have

a stroll, learn about the plant world, see specific
horticultural attractions/displays, observe nature,
meet friends/family and celebrate a momentous
occasion.

The Botanic Gardens is also a venue for the arts
(Zadok Ben—-David's exhibition in 2012/13 being an
example) and musical performances. In addition,
the VIP Orchid Naming programme plays a role in
bolstering international relations. To date nearly 200
orchid hybrids have been specially bred and named
in honour of visiting heads of state and dignitaries
from a wide range of countries. These include:

— Rhyncattleanthe Juan Manuel Santos Calderon,
named in honour of the President of the
Republic of Columbia (2012).

— Dendrobium Tarja Halonen, named in honour of
the then President of Finland (2008).

— Dendrobium Angela Merkel, named in honour of
the Chancellor of Federal Republic of Germany
(2011).

— Vanda Usha, named in honour of the then First
Lady of India (2000).



Renantanda Akihito, named in honour of the
Emperor of Japan (1970).

Dendrobium Karim Massimov, named in
honour of the Prime Minister of the Republic of
Kazakhstan (2010).

Dendrobium Roh Moo-Hyun, named in honour
of the then First Lady of South Korea (2003).

Dendrobium Najib Rosmah, named in honour
of the Prime Minister and Spouse of Malaysia
(2009).

Ascocenda Benigno S Aquino lll, named in
honour of the President of the Republic of the
Philippines (2011).

Ascocenda Donald Malgorzata, named in honour
of the Prime Minister and Spouse of Poland
(2012).

Rhyncholaeliocattleya Maria Cavaco Silva, named
in honour of the First Lady of the Republic of
Portugal (2012).

Dendrobium Sheikh Abdullah, named in honour
of the Prime Minister and Minister of Interior of
the State of Qatar (2013).
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— Dendrobium Recep Tayyip-Emine Erdogan, named
in honour of the Prime Minister of the Republic of
Turkey and Mrs Emine Erdogan (2014).

— Cahuzacara Hanh Sang, named in honour of the
President and Spouse of Vietnam (2011).

The National Orchid Garden, a paid attraction within
the Botanic Gardens, receives between 500,000 and
600,000 visitors annually, of which c.90% are foreign
tourists.

The Singapore Botanic Gardens is the custodian of
three main types of collections (preserved, living/
genetic and documentary/visual), commenced at
different points in time for different purposes. A
summary of the collections held at the Garden is
presented in Table 1.

Further information regarding each of the three
main types of collections held at the Botanic
Gardens is provided in the following sections.
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TABLE |

COLLECTIONS HELD AT THE SINGAPORE BOTANIC GARDENS

Collection Location Size Nature
Preserved Collections
Herbarium Herbarium/Botany Centre 750,000 [ Dried pressed plants (general
collection Malesia) (includes 8,000 type
specimens)
24,000 Dried pressed plants (Singapore
Botanic Gardens collection)
Mycology Herbarium/Botany Centre 6,000 Dried fungi
Spirit Herbarium/Botany Centre 6,200 Plants and fungi preserved in alcohol
Living and Genetic Resource Collections
Living Singapore Botanic Gardens 36,400 Living plants accessions
Micropropagation | Laboratories/Botany Centre 92,000 Orchid seedlings and plantlets and
native and ornamental plantlets
DNA Laboratories/Botany Centre 200 Individual DNA aliquots/samples
Documentary and Visual Reference Collections
Library Library/Botany Centre 28,000 Books and pamphlets
300 Journal titles
Archive Library/Botany Centre 214 Published/unpublished maps
290 DVDs
50 Microfilm
100 Microfiche
95 Annual Reports
- Other (e.g. unpublished notes/letters)
Photographs Library Archive/Botany Centre | 1,307 Photographs of flora and fauna species,
Singapore Botanic Gardens, people
Photographs Botany Centre/Living 18,000 High resolution images of the living
Collections database collections
Photographs Herbarium/Botany Centre 5,000 High resolution images of type
specimens
Artwork Library Archive/Botany Centre | 2,000 Paintings and illustrations of the
Botanic Gardens and flora/fauna
Artefacts Library/Botany Centre = Including historic furniture and
botanical equipment
NOMINATION
DOCUMENT
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Preserved Collections (The Singapore
Herbarium and Plants Systematics Research)

The preserved collections (herbarium, mycology and
spirit collections) are located in the herbarium, which
is Singapore's major archive for botanical research
specimens and associated information. They
primarily serve the research needs of the scientific
community. Specially prepared sets of herbarium
specimens of common plants found in Singapore are
available for public referencing in the library but these
do not form part of the herbarium collection.

65 Research

Preserved collections were first started at the
Singapore Botanic Gardens by James Murton in
1875. Since 1882, these collections have been
housed in a number of different herbarium
buildings, the most recent of which being the
herbarium within the Botany Centre (international
acronym SING), which opened in 2006. The
herbarium currently contains 750,000 dried paper
mounted plant specimens, of which 8,000 are type
specimens (the ultimate points of reference for
the correct application of species’ names); 6,000
fungal specimens and 6,200 plant/fungi specimens
preserved in alcohol. The preserved collections
include a comprehensive record of plants grown in
the Botanic Gardens over the last 130 years or so.

The collections mainly include material from Thailand,
Malaysia, Singapore, Brunei, Indonesia, the Philippines
and Papua New Guinea, and adjacent regions, with
the most extensive collection from Singapore and
Peninsular Malaysia dating from the 1880s. Locally
the herbarium provides an identification and advisory
service. Internationally, it collaborates with all
institutions worldwide that maintain active research
programmes for research into the spectacularly rich
flora of the tropical and subtropical regions. Current

taxonomic and plant systematic specialisation at

the herbarium involves studies of plant form and
adaptation and useful features for their classification,
including modern techniques analysing molecular-
based evidence. The taxonomic research programme
(revisions and monographs) focuses particularly on
the following: the woody flora of Southeast Asia, the
Southeast Asian Bambusinae alliance; the Fagraea
complex (Gentianaceae) in Southeast Asia; the
Gardenia alliance (Rubiaceae) in Asia-Pacific; Hoya
and related Apocynaceae in South and Southeast
Asia; Orchids (various studies on Orchidaceae are
being conducted, continuing a historically significant
attachment to the study of orchid biodiversity

and culture at the Singapore Botanic Gardens);

and Zingiberales in Asia (with a particular focus

on the Indochinese floristic region and genera
Curcuma and Zingiber). The systematics research
programme focuses particularly on the following: the
systematics and evolution of the tribe Merremieae
(Convolvulaceae); the phylogeny, polyploidy and
evolution of the genome size in economically
important gingers especially Curcuma; and the
Southeast Asian Bambusinae alliance. Researchers
undertake fieldwork and, as mentioned previously,
capacity training and joint collaborative work.

Whilst clearer identifications and character
assessments of plants depend greatly on detailed
morphological studies, their natural relationship and
lineages often form an overarching interest at the
Singapore Botanic Gardens. Clearer assessments of
inheritance or lineage patterns for natural groups
of plants are often a useful platform for other
sciences and applications, including horticulture
and breeding. The aggregated knowledge on the
region’s flora, especially that of the Malay Peninsula
and Borneo, helps inform the study of distribution
patterns (including such aspects as species
endemism) — the Singapore Botanic Gardens'
research expertise thus includes biogeography

and related conservation perspectives on plant
endemism, rarity and endangerment.

The herbarium is internationally accredited and has
significant archival and research value. Itis a key
component of over a century and a half of botanical
field exploration, collection and documentation in
Southeast Asia; it was the major starting point, became
the primary resource centre and maintains current
importance as the lead holdings for the plant
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biodiversity/floristic archives of the Malay Peninsula
(today’s Peninsular Malaysia and Singapore); and

is central to on-going accomplishments in tropical
biodiversity research and inventorying (more
specifically within the Malay Peninsula). All herbaria
are valuable scientific facilities, but the Singapore
Botanic Gardens herbarium can be singled out as
having been fundamental to, and still continuing to
play a key role in the only well-documented flora

in super—rich ever wet Southeast Asia. 572 foreign
scientists/visitors came to the Herbarium between
2008 and June 2013.

The preserved collections have formed the basis for
floristic studies over long periods of time by many of
the principal researchers in the region (e.g. Flora of
the Malay Peninsula by Ridley 1922-25; A Dictionary
of Economic Products by Burkill 1935; Orchids of
Malaya by Holttum 1953).

Living (in vivo) and Genetic (in vitro) Resource
Collections

The in vivo collections at Singapore Botanic Gardens
are a remarkable asset and underpin its crucial role
as a scientific institution, centre for learning and
visitor attraction/amenity space. The Singapore
Botanic Gardens is the most visited botanic garden
in the world. The in vivo collections include 36,400
living plant accessions which vary in age and origin.
These represent 226 plant families, 1,739 genera,
6,544 species and 9,021 taxa. Some accessions,
such as Adenanthera malayana (00/7038*A)

are thought to pre—date the Botanic Gardens’
establishmentin 1859. The Botanic Gardens has

a rich collection of palms, water plants and trees

as well as specialist collections such as 200 kinds
of bromeliads and 250 species of gingers and
related families. Its largest collection is of orchids,
which number over 1,200 species and about 2,000
hybrids. Alongside the more recent Fragrant Garden
(2013) and Evolution Garden (2005), a tract of
approximately six hectares of primary rainforest
survives in the Botanic Gardens, which includes
critically endangered species. The Rainforest was
an important source of specimens (nomenclatural
types) of newly described plant species from the
Southeast Asian region. The Singapore Botanic
Gardens was historically sub—divided into ‘Lawns’,
which defined management areas for the site. The
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living collections are still managed according to
these (see Appendix ii of Appendix B).

The in vivo and in vitro collections together support
the Botanic Gardens' research and conservation
programmes acting as a ‘research plant collection’
available for staff, students and external colleagues to
use in this capacity. Specific groups of plants currently
being used for ‘active’ research projects include,

for example Dipterocarpaceae, Myristicaceae,
Orchidaceae, Zingiberales (especially Zingiberaceae),
Apocynaceae (Hoya) and Begoniaceae.

66 The Ginger Garden

Current in situ conservation work focuses on the
propagation and reintroduction of orchids and gingers
(and their relatives) in Singapore and the reinforcement
of rainforest reserves (in Singapore, but also potentially
in other parts of the region), with ex situ collections
going back in situ. Some of the plants propagated

for in situ and ex situ conservation are grown in vitro.
Research on cryo—preservation of orchid seeds and
cytological studies for artificial induction of tetraploids
is also being carried out. The Botanic Gardens' living
collections also form an important nexus for in situ
conservation of plants and wildlife as part of the
Singapore-wide network of nature reserves and nature
parks connected via ‘green’ corridors (some of which
rely on community support stimulated through the
Botanic Gardens' outreach programmes).

The Conservation and Molecular Biology Team,
which operates the specialised orchid breeding



and conservation biotechnology laboratory, is
responsible for raising a variety of plants (especially
orchids and ferns) which are difficult to propagate
(until they can be weaned back to cultivation using
conventional nursery techniques outside of the
laboratory) and looking after plants precariously
cared for under conventional nursery conditions
as well as plants that are prone to viral infections
or need to be ‘cleaned up’ from such infections.
The Conservation and Molecular Biology Team is
also responsible for producing colourful, unique
orchids for display in the National Orchid Garden
and the Botanic Gardens’ programmes. More than
500 hybrids have so far been registered with the
International Registration Authority for Orchid
Hybrids. The breeding programme focuses on

two major groups, dendrobiums and vandaceous
orchids. Besides creating new hybrids, selected
orchids of superior quality are identified and

mass produced through tissue culture techniques
(cloning). Molecular biology research is thus

far involved with phylogenetic analysis of wild

taxa (various families) and parental or lineage
analysis for orchid hybrids and forms for which the
origins are unclear, including the horticulturally
important orchid genera Vanda (sensu lato) and
Paphiopedilum. Molecular phylogenetic work

is carried out in conjunction with the taxonomic
research undertaken at the Herbarium and
significant enhancements to the laboratories
equipment are taking place (2013/14) in support
of such studies. A new development for a seed
bank is being initiated, which would strengthen the
conservation support for the region’s plant life.
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67 Shaker room in the Botany Centre, visible to visitors

Bibliographic and Visual Reference Collections

The site contains a botanical and horticultural library,
located in the Botany Centre. It is sub—divided into two
sections: the public reference centre and the reference
library. Altogether it contains approximately 30,000
accessions, which include journals, books, botanical
illustrations, CDs, slides, photographs, audiovisuals and
other media. The main function of these collections

is to support research, both of the Singapore Botanic
Gardens and of visiting scientists. It includes a ‘rare
books' room protected from fire by inert gas.

68 Cypripedium tonsum

The public reference centre serves as the public
face for the library and is open to the general public
Monday to Friday. It includes materials on botany
and horticulture in the form of books, magazines,
CDs and specially prepared sets of herbarium
specimens of common plants found in Singapore
(for referencing). A changing exhibition of dried
carpological (fruit) exhibits, botanical artefacts and
rare books is also on display. Materials available are
only for reference in the public area of the library.

The reference library is a specialist research library,
only available to members of staff from NParks,
visiting researchers and other authorised users. Itis
one of the oldest libraries in Southeast Asia, having
been in existence at the Botanic Gardens since 1875,
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albeit in different buildings. Itincludes journals (c.300
titles), books and pampbhlets (c.28,000, including
€.2,000 rare books®), botanical illustrations (c.2,000 —
mostly painted by Singapore Botanic Gardens artists
between 1890 and 1950), DVDs (290), microfiche/
microfilm (150 on natures reserves and some

titles in the rare collection), maps (214) and old
photographs (1,307). Many important international
scientific journals, reference books, bibliographies,
botanical reprints, monographs on botany and
taxonomic studies, unique research papers and
unpublished material are available here. The library’s
rich collections play a key role in strengthening the
taxonomic and systematic research works carried out
at the Botanic Gardens, providing essential references
for modern—day taxonomy.

The Singapore Botanic Gardens’ century-old scientific
journal, The Garden’s Bulletin Singapore, is a peer—
reviewed journal published twice a year by NParks,
which has an international scope. It publishes original
papers and reviews on plant structure and taxonomy,
evolution and biogeography, floristics, ecology and
conservation, as well as related fields such as botanical
biography, horticulture and ethnobotany, with emphasis
on the plant life of the Southeast Asian—Pacific region.
The Singapore Botanic Gardens’ Gardenwise magazine
is also published twice a year, bringing recent research
(including into the Botanic Gardens' heritage) and
horticultural perspectives from the Singapore Botanic
Gardens to a wider audience as part of Singapore
Botanic Gardens' public outreach programmes.

Both are available online. This strong publications
programme supports on-going and new projects on
flora of the region. The Botanic Gardens is a member
of the Biodiversity Heritage Library, which provides free
access to biodiversity knowledge. The Botanic Gardens'
historic journals are available online via this library.

Biodiversity of the Botanic Gardens

The Botanic Gardens is of high biodiversity/nature
conservation value.

The flora of the Botanic Gardens is very well
documented, from at least Cantley’s time onwards.
Study of contemporary maps and historical reports
relating to the area now occupied by the Singapore
Botanic Gardens indicates that, upon the major

5 The oldest book is named Pavli Aegi and is dated 1531.
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acquisitions of its land in 1859, 1866 and 1879,
the landscape was covered in a series of different
vegetation types. Subsequently, as the Botanic
Gardens' living collections and landscapes were
developed and managed, a further man-made,
semi-natural environment has influenced the
inherent ecology of the area until the present day.

The initial 22 hectares of land acquired for the
establishment of the Botanic Gardens in 1859
comprised approximately six hectares of 'virgin’
rainforest to its eastern side and an undetermined
area of fresh water swamp along its western
boundary (subsequently Swan Lake). This extant
area of primary lowland rainforest is one of the few
remnants of its kind in Singapore and a rare example
of primary rainforest reserve within the limits of a
major city. Its biodiversity value is reflected in its
designation as a Nature Area. This multi-layered
habitat comprises over 300 species of native plants
(some of which are of economic importance, such
as rattans, fruit trees and jelutong), including the
previously presumed extinct in Singapore (and
elsewhere rare) Planchonia grandis. Three main
layers of trees are present: emergent trees (45m),
canopy trees (35m) and lower trees (25m). The
under—storey layer comprises plants able to survive
heavy shading imposed by the canopy above. More
than 80% of the Rainforest's plant species are rare
or endangered, not only in the Botanic Gardens,
but also in Singapore. The Rainforest contains a
range of tropical animals, including species that
have largely disappeared from other cities in the
region (due to the city environment typically being
incompatible with their requirements), such as
Racket-tailed Drongo, Long-tailed Parakeet, Hill
Myna, Changeable Hawk-eagle, Crested Goshawk,
Oriental Honey-buzzard and Reticulated Python.

Itis important to note that despite some change

and likely some deterioration of the former natural
forest (most likely due to the drying influence of the
surrounding urban environment and ‘edge effects’ - i.e.
ecological imbalances caused by its small size) having
been observed by staff, the Rainforest has nonetheless
survived. The Singapore Botanic Gardens has an active
programme of strengthening its natural areas with
appropriate species when stock becomes available, as
well as removing alien species that tend to invade its
margins from the immediate surroundings.



The remainder and major part of the Botanic Gardens
(at the time of its acquisition) was described as belukar,
the local term for scrubby secondary vegetation that
succeeded the unsustainable cultivation of crops such
as gambier and pepper in the first half of the 19th
century. It seems there were also a few pre-1859
plantings of economic or medicinal value that survived
Niven's development of the site (1860-1875), such

as the sago palms (Character Area 1) and penaga laut
(Calophyllum inophyllum, Character Area 2). Niven
also allowed at least two other native species that were
already present or regenerating to remain, namely the
pulai basong (Alstonia pneumatophora, Character Area
1) and various tembusu (Cyrtophyllum fragrans), the
most abundant tree species at the Botanic Gardens.

The land acquisitions in 1866 and 1879 added more
fresh water swamp (which were later transformed

into Cluny Lake and Symphony Lake and Eco Lake),

or ground that had borne it, along the western and
northern edges of the site. The 1879 area (the ‘Military
Reserve’) had been under cultivation by Chinese
occupants for fruit and vegetables before its conversion
into the Economic Gardens with plantations of rubber,
pineapple, etc. These latter additions are thus of lesser
importance from the standpoint of their contribution to
biodiversity at the time. In each case, areas that formerly
bore fresh water swamp have been converted into lakes,
adding a new habitat for wildlife.

The Tyersall Learning Forest (located outside but
immediately adjacent to the Nominated Property) is of
great biodiversity importance as it includes regenerated
forest of up to 100 years of age, whose diversity
positively enhances the area of extant rainforest
referred to earlier. The Rainforest and Tyersall Learning
Forest complement one another and aid species
exchange. Both have been the subject of detailed
botanical surveys during the past four years.

The Botanic Gardens is the type locality for a range of
plant species collected by Cantley and Ridley from 1880
onwards and is also the type locality for the Singapore
Roundleaf Bat (now lost locally, though widespread but
rare in Southeast Asia). The biodiversity importance of
the Botanic Gardens as a refuge for fauna is reflected

in the many species found there (see various ecological
surveys provided in Appendix iii of Appendix B). Fauna
highlights include a thriving population of the Critically
Endangered (in Singapore) Lesser Whistling Duck on
Eco Lake and the rare snail, Amphidromus inversus,
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regularly recorded in the Rainforest since its discovery
therein 1961. Alist of 137 kinds of birds was recorded
in the Botanic Gardens in 2008 (an early study of birds®
allows comparisons to be made between the 19th and
early 20th centuries and now) and a list of 68 species of
butterflies in 2009.

The mosaic of habitats found at the Botanic Gardens
(including, for example, open areas of lawn, water
bodies, forest and mature trees) supports a wide
diversity of fauna species. Moreover, as available
habitats immediately outside the overall area of the
Botanic Gardens (74 hectares) have diminished/
deteriorated through urban development, the
Botanic Gardens have undoubtedly become a wildlife
refuge and one that NParks is nowadays striving to
connect with more distant refuges in the central
water catchment reservoir area and associated nature
reserves, via community greening schemes, such as that
launched for Kheam Hock in 2013 (north of the site).

Staff and managers are aware of the Botanic Gardens'
ecological importance and practice sustainable
management methods, such as minimising the use
of pesticides, encouraging the use of dead leaves as
mulch (rather than removing them) and relying on
the ‘biological controls’ on pests that the Rainforest
remnants on site provide by way of what might be
termed ‘ecosystem services..

2b History and Development

This section provides a brief overview of British
colonial botanic gardens (see Section 3.2 for further
details) followed by an overview of the Singapore
Botanic Gardens’ development up until the present
day (including those parts of the Botanic Gardens
which fall outside the boundary of the Nominated
Property). A detailed chronology of the site’s history
is provided in Appendix iv of Appendix B.

British Colonial Botanic Gardens

It is widely accepted that the world's first ‘botanic
gardens’ were the 16th century university physic/
medicinal gardens of Italy. ‘Modern’ botanic gardens
were a product of the Enlightenment, an 18th
century intellectual movement which combined

6  Birds in the Botanic Gardens Singapore by N. Ridley, 1898
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a consideration for the aesthetic, inspired by the
landscape movement, with a new concern for
rational scientific endeavour. It was now acceptable
to combine beauty with science, which heralded the
age of the botanic gardens (McCracken, 1997). The
18th century brought a new interest in distant lands,
and the expansion of political supremacy across the
globe brought a new awareness of exotic cultures,
climates, flora and fauna. This growing European
consciousness stirred interest in the plant kingdom
and resulted in the birth of gardening. Unsurprisingly,
the excitement relating to botanic gardens spread to
the new colonies of the European powers.

It was not until the Victorian era that the central
role of botanic gardens in advancing the interests
of the British Empire was truly recognised. A surge
in the number of British botanic gardens laid out

in the tropics during this era ensued. These were
more than merely imperial gardens, they were part
of a botanical network centred on the Royal Botanic
Gardens at Kew (1759, London), with even wider
international ramifications. McCracken describes
how ‘by the time Queen Victoria ascended the
throne in 1837 over 22 botanic gardens had existed
at one time or another in the empire, although
only about ten were still functioning. This number
is small compared with the 100 or so which were
operational later in the Victorian empire, yet
considerably greater than the number of botanic
gardens run by rival European imperial powers in
their empires’. By the turn of the century (early
1900s) botanic gardens were seen as an integral
part of the Empire and were arguably as vital to the
prosperity of the British Empire as military power.

73 Royal Botanic Gardens, Kew — Palm House



In glorious settings, Britain’'s colonial botanic
gardens performed the essential dual function

of advancing scientific knowledge and colonial
economic development. McCracken describes how
‘as befitted the imperial spirit of the Victorian age,
many of these British colonial botanic gardens
were awe inspiring even to those used to Kew,

Le Jardin des Plantes in Paris or the Schonbrunn
gardens in imperial Vienna. They were, in the words
of the Director of Peradeniya in 1883, “somewhat
bewildering”.

The British were not the only colonial power to be
increasingly exploiting the commercial possibilities
of botanic gardens. France was a strong rival to
Georgian Britain in botanical and horticultural
innovation. However, in terms of the scale of its
botanical network and through the pre-eminence
of Kew as a nerve centre of botanical innovation
and a centre of horticultural research, Britain was
undoubtedly foremost in the utilisation of botanic
gardens as a tool for colonial expansion.

Whilst many British tropical colonial botanic
gardens were established in South/Southeast

Asia, others were laid out in Africa (e.g. Cape Town
and Kampala), Australia (e.g. Sydney), Hong Kong
and the West Indies (e.g. St Vincent) among other
locations, with Kew acting as the great botanical
exchange house of the British Empire. The British
War Department and the Honourable East India
Company sent seeds and plants from all over the
world, creating a plant seed diaspora of unrivalled
proportions. Itis unsurprising therefore that the late
18th to the early 20th century represented an era of
immense scientific advance in the field of taxonomy
and the beginnings of economic botany as a driving
force behind the British Empire.

Evolution of the Singapore Botanic Gardens

The Establishment of the Singapore Botanic
Gardens (1859-1875)

The history of botanic gardens in Singapore began on
Government Hill in 1819, when Sir Stamford Raffles,
the founder of Singapore and a keen naturalist,
planted nutmeg and subsequently laid out a
botanical and experimental/economic garden there,
which was later closed in 1829, following a lack of
official support after Raffles' departure in 1823. The
British government and major trading companies of
the early 19th century encouraged the development
of experimental gardens in the colonies to cultivate,
research and preserve native (and non-native) plants
as useful revenue—earning commercial crops.

The existing Botanic Gardens were first established
in 1859 by an Agri-Horticultural Society, on a c.22
hectare bottle-shaped piece of land within the
Tanglin district. The government had facilitated
the acquisition of this land, having been offered in
exchange a redundant nutmeg plantation in the
Tanglin area, which would house the army’s main
barracks. The influential Chinese businessman,
Hoo Ah Kay, better known by his trading name of
‘Whampoa' had negotiated this deal, himself being a
leading member of the Agri-Horticultural Society.

The Botanic Gardens were originally planned as
pleasure gardens and used as an amenity for the
enjoyment of the society’'s members. They were
developed by Lawrence Niven from the 1860s. Niven
had been the manager of a nutmeg plantation and

the descendent of a well-known Scottish family

of gardeners (see Box 3). His work at the Botanic
Gardens reflected the ‘English Landscape Garden
Movement' that had influenced the emergence of
numerous English landscape gardens and public

parks from the 18th century until this period (see

Box 4). The colonial government provided convict
labour for Niven to manage and from 1866 were also
contributing to his salary. Works carried out included
the creation of interconnecting curving pathways

and promenades, a levelled parade area for military
bands to play music (known as Bandstand Hill) and the
establishment of ornamental planting (these works are
shown on Figure 11). Today this layout remains almost
entirely intact. The northern part of the site contained
approximately six hectares of primary rainforest, which
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NB: Plan illustrating Niven's 1860s layout and subsequent
developments. (included in W. Fox's 1889 Guide to the
Botanic Gardens, Singapore).

FIGURE 11 1880s PLAN OF THE SOUTHERN HALF OF THE SINGAPORE BOTANIC GARDENS
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BOX 3 LAWRENCE NIVEN'S LIFE AND WORK

Lawrence Niven (christened Laurance) was born at Barony, Lanark, Scotland on 8th January 1826. In 1841, he was
living with his family at Auchindarroch Garden, Lochgoilhead. The family were gardeners by trade, evidenced both
by their living at a garden estate and by the fact that other family members held senior positions at the Botanic
Gardens of Glasnevin, Dublin and Hull. While Lawrence served as an apprentice gardener at Rossdhue, Loss,

Loch Lomond, the estate of the Colquhons family, his education must have begun at home and likely included an
awareness of the work of the English Landscape Style of design — a style which was still being followed at this time.
He is also likely to have been familiar with the emerging public parks movement. It appears that Niven relocated
to Singapore at age 20 in 1846 where an elder brother and sister also resided. Details of his life there are unknown
prior to his marriage to Jane Newbold, daughter of the noted Colonel Newbold, a retired Indian Army Officer, who
explored and wrote a history of the Malay states. They married on 27th December 1855 and would have had at
least two children.

From 1860, Niven was retained by the Agri-Horticultural Society to develop the Singapore Botanic Gardens, which
he did over the following 15 years. Prior to his appointment, Niven was in charge of C.R. Prinsep’s nutmeg estate.
A severe decline of the nutmeg crop from 1857-60 may have prompted Niven to seek alternative employment
ultimately bringing him to the Gardens. Thrilled with Niven's work, the Society built him a large plantation style
house in the Gardens; known today as Burkill Hall, it was built from 1867-68. The Society had taken out a loan

to build the house, but was later unable to repay it, requiring the colonial government to eventually take over

the ‘pleasure garden’. From this point it was transformed into a typical colonial botanic garden with scientific
collections and trials of potential economic crops.

Niven is credited with clearing much of Singapore Botanic Gardens of the secondary belukar growth that preceded
his pleasure garden. Following the combination of the English Landscape style and the emerging style of Victorian
public parks he created the band parade area in 1860/61 (now embellished by the 1930 Bandstand), laid out the
curving roads and paths including Main Gate Road (1864) and excavated the serpentine Swan Lake (1866), the
oldest ornamental water body in Singapore.

The Government appointed James Murton, who
had trained at Kew to superintend the botanic
garden created by Niven. Niven had already
decided to take leave when Murton was on

route to take up his appointment in 1875. Niven
was taken ill at this time and travelled back to
Scotland in 1876 but died soon after his arrival at
Coylton, Ayrshire where he is buried.

3 ingapore Botanic Gardens
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BOX 4 INFLUENCE OF THE ENGLISH LANDSCAPE MOVEMENT

The English garden makers and landscape gardeners of the 18th century rejected the more formal and geometric
styles of garden design that preceded them. Between the early 18th century and the mid-19th century the key
proponents of the English Landscape School including Bridgeman, Kent, Brown and Repton modelled, planted
and embellished the large—scale private landscapes and parklands surrounding the stately homes of gentlemen
throughout Britain. They created visually pleasing and informal landscapes that included gently contoured hills,
serpentine lakes and artfully placed tree clumps i.e. copies of the ‘ideal’ or Arcadian English countryside. To a
great degree it was these that inspired the idea of public parks that began to emerge in the early 19th century in
English industrial towns. The latter were creating squalid and unhealthy urban slums. A mix of Victorian zeal for
reform and the need to improve living and working for the inhabitants of these unplanned and rapidly expanding
towns and cities of the Industrial Revolution was driving the public park movement. Prior to the creation of the
first public parks, town dwellers could only find public space for recreation in zoological and botanic gardens (e.g.
Birmingham 1831) and arboretums (Derby 1839) which were opening in an increasing number in the early 1800s.
Some also had access to older 18th century urban ‘pleasure gardens’ and ‘public’ walks where promenading,
events, drinking and music playing was common. Many of these though became established as the meeting place
for pickpockets and other antisocial behaviour and were subsequently closed (e.g. Vauxhall Gardens in 1859).

The promotion of public parks between the mid—19th century and on into the 20th century reflected a desire
for ideal landscapes, fully separated from the reality of the urban surroundings with opportunity for clean air

and spiritual refreshment. This ideal echoes that of the 18th century private landscape garden makers and the
informality of the romantic and picturesque styles was to some extent carried through to the design of Victorian
public parks. The influence of well-known and popular garden designers such as J.C. Loudon (1783 - 1843) also
brought more ornamental horticulture (the revival of flowers, shrubbery, wilderness planting) axial geometry, and
areturn to a ‘'gardenesque’ style to the parks. The need to display plants for their own merits and the much wider
range of exotic plant species made available by Victorian collectors (e.g. Nesfield (1793-1881) at Kew) made this
possible. Classically the new public parks therefore often had a mix of styles combining both informality and
formality.

Prior to arriving in Singapore in the 1840's Niven, as an educated man, is likely to have been aware of the principles
of landscape gardening promoted in the readily available writings of Repton (1788-1818) and Loudon (1783
—1843). He will doubtless have seen examples of the realisation of the public parks movement with its mix of
styles. His own design for the pleasure garden in Singapore reflects this influence and knowledge. He did not
have to create the landform for his design (as did the 18th century landscape gardeners) since it already helpfully
existed on the site but his informal layout of paths and serpentine lake has left the unusual legacy of the English
Landscape Garden movement in a tropical environment.

75 J.C. Loudon'’s Plan for Derby Arboretum 1839
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survive today — one of only two remaining undisturbed
areas of original rainforest which would have covered
the entire island. Niven cleared the site of belukar
(secondary vegetation), but carefully preserved the
rainforest and a number of trees/palms — the extant
Penaga laut (Calophyllum inophyllum, Botany Centre),
Pulai basong (Alstonia pneumatophora), tembusu
(Cyrtophyllum fragrans, featured on the Singapore $5
currency note and in postage stamps) and sago palm
(Metroxylon sagu, near Tanglin Gate) are all thought to
be pre—1859 survivors.

The Botanic Gardens was extended by c.12 hectares
to the north-west/west in 1866 (see image 70) and
Swan Lake excavated and landscaped that same
year. The Agri-Horticultural Society entered into a
contractin 1867 for the construction of a residence
for Niven, using borrowed funds.

This colonial plantation style bungalow, which

still exists today (known as Burkill Hall), was used
as the official residence of the Botanic Gardens’
Superintendents and Directors up until 1969. The
Society subsequently ran into financial difficulties,
largely as a consequence of having built the
Superintendent’s house and in late 1874, handed over
the management and maintenance of the site to the
government in return for the settlement of its debt.

© Singapore Botanic Gardens

76 Map of the Gardens 1866

The Development of the Botanic Gardens under
Murton’s Superintendence (1875-1880)

Following a recommendation from Joseph Hooker,
director of the Royal Botanic Gardens, Kew, James
Murton, a Kew-trained botanist and horticulturist,
assumed the role of Superintendentin 1875, having
stopped en route to gain three months of tropical
experience at the Peradeniya Botanical Gardens in
Sri Lanka. This reflected the first step in a historic
collaboration between the Kew and the Singapore
Botanic Gardens, which extended the remit of the
Botanic Gardens from a pleasure park to a place

of cutting edge study and scientific/botanical
experimentation and established Singapore Botanic
Gardens as a nerve centre for plant exchange at

the heart of a worldwide network of botanical
gardens. The Royal Botanic Gardens at Kew, already
preeminent in the 18th century as a seat of learning
and botanical research, was responsible for much of
the inspiration, administration and plant exchanges
that drove the early development of Singapore
Botanic Gardens and other gardens.

78 Bandstand Hill 1877
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At the request of the authorities, Murton travelled
in Peninsular Malaysia collecting material for the
Botanic Gardens and soon set up a herbarium

and library. He was also a driving force behind the
establishment of economic gardens in the late
1870s, which later became famous for a wide range
of economic crops including rubber. Having first
established relatively basic economic gardens in the
north-west extension of the Botanic Gardens, he
subsequently laid out new economic gardens on a
major land extension (c.41 hectares) to the north,
granted in 1879 (see Figure 12).

This land extension was physically separated by
Cluny Road from the earlier acquired land for the
Botanic Gardens. Also begun in 1879 was the extant
Palm Valley, located in a gently northward-sloping
depression between the hill upon which Burkill Hall
stands and the Rainforest. Today the valley displays
some 220 species of palms.

In line with recommendations made by the colonial
governor, Murton was charged with establishing

a zoological collection in the Botanic Gardens.
Animals of all kinds were donated (including tigers,
monkeys, kangaroos, white eagles, a rhinoceros and
a bear) and the zoo rapidly grew, enclosures being
dotted around the southern part of the Botanic
Gardens. However, in 1878, only three years after
having been started, the zoo had to be substantially
downsized, with mainly small animals retained (the
tiger given to Ridley in 1895 for the zoo was retained
for some time) as the funding was inadequate for
such a large zoological collection which required the

79 Palm Valley and Rainforest ¢ 1900
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creation of elaborate pens for the various animals.
The zoo was formally closed in 1905. The zoo has
however left its mark on the landscape, for example,
the marsh garden developed in 1969 to the south-
west of Swan Lake, is in fact the remains of a wallow
dug for a short-lived rhinoceros and planned
alligator pens.

The Development of the Botanic Gardens under
Cantley’s Superintendence (1880-1888)

Poor financial management caused Murton to

be relieved of his duties in 1880 and replaced

by Nathaniel Cantley, another Kew-trained
Superintendent who came to Singapore from
Mauritius. Cantley’s remit quickly became broader
than Murton’s, expanding beyond the Botanic
Gardens into the Straits Settlements’ forests, which
the government realised were in decline’. During
his tenure, Cantley focused on labelling the living
collections and rationalising the buildings (removing
the ad hoc assortment constructed during Murton’s
time and grouping all the workers’ accommodation
in the southern end of the Economic Gardens,
where they remained until c.1974). He filled the
Economic Gardens with Malaysian timber and

latex producing trees, built a herbarium and library
in what is now known as Ridley Hall and a plant/
exhibition house (used to display plants requiring
protection and to host public flower shows and plant
sales in support of the Botanic Gardens' finances).

The Botanic Gardens also assumed the role of
propagating trees for planting in Singapore’s streets
and parks. Nurseries were established, one of
which, the potting yard beside Cluny Road, survives
today. A classic street tree introduced at this time
was the tropical American rain tree (Samanea
saman), raised from seed in the Botanic Gardens
in 1882 and now found along many roads on both
the island and in the region. In 1885, Cantley
received four plants of ipecacuanha (Carapichea
ipecacuanha), the standard drug for dysentery,

for trial cultivation. Trials had previously failed in
India, but success was immediate at the Singapore
Botanic Gardens and within only two years the first
commercial consignment appeared on the London

7  Cantley was also Director of the newly formed Forest
Department from 1883 — much of the surviving remnants
of primary rainforest vegetation in Singapore owe their
existence to Cantley and his successor Ridley
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market. Cantley’s last conspicuous achievement

at the Botanic Gardens was the construction of the
Main (Tanglin) Gate pillars, completed in 1886 — the
modern pillars have the same spacing today but
are not in exactly the same location (due to the
realignment of Cluny Road eastwards).

The Development of the Botanic Gardens under
Ridley’s Directorship (1888-1912)

In 1888, Henry Ridley (latterly one of the world's
greatest botanists and plantsmen) took over as the
first Director of the Botanic Gardens and succeeded
in drawing international attention to the possibilities
afforded by rubber production, subsequently
selecting the most productive strains and inventing a
revolutionary tapping technique which represented
the single most important innovation in the history
of the rubber industry and the economic history of
Southeast Asia (see Box 5). Ridley came to Singapore
from the Natural History Museum in London, but it is
certain that his appointment was recommended by
Kew'’s then Director Sir William Thistleton-Dyer. His
interests were wide ranging, encompassing zoology,
geology and botany, especially orchids. Foran
academic he was exceptionally focused on practical
applications, inventing new methods for tapping and
curing rubber and perfecting its cultivation and that
of oil palm, while publishing his results and advice

at the same time. For this purpose, he launched the
first scientific journal in the Malay Peninsula in 1891,
which the Botanic Gardens continues to publish
today (albeit under a different name). Under his
directorship, the Botanic Gardens entered into a new

era, becoming a regional centre for understanding the

flora of Southeast Asia, for forestry and for economic
botany and plantation agriculture.
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80 Rain tree at Nassim Gate, possibly dating from 1882
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Ridley was known to fill his jacket pockets with fresh
rubber seeds from the Botanic Gardens when visiting
plantation managers in the Straits Settlements,
hoping they would consider planting the crop which
he believed was a valuable new investment. He

was largely ignored until a tapioca estate owner, Tan
Chay Yan, agreed to plant a modest 16 hectares with
rubber at Bukit Lintang in 1895 (as stated in ICOMOS
Singapore Ltd’s Research Report, the rubber seeds
had been given to Tan Chay Yan by his business
partner, Dr Lim Boon Keng, who himself had acquired
the seeds from Ridley).

By 1901, Tan Chay Yan had extended his rubber
plantation to 1,200 hectares and was encouraging
others to do the same — and so the Southeast Asian
rubber boom began. By 1917, the Botanic Gardens
had supplied and sold seven million rubber seeds from
its Economic Gardens, an income that supported this
part of the Botanic Gardens' work. By 1920, Malaya
was supplying half of the world's demand for rubber,
much of it being exported from the port of Singapore.
To this day, Tan Chay Yan and his descendants have
maintained a close relationship with the Botanic
Gardens. Tan Chay Yan's grandson, John Tan Jiew Hoe,
is a keen supporter of the Botanic Gardens.

Ridley also experimented with other crops such as
oil, sugar and sago palms and latex—producing gutta
trees (some White gutta specimens survive in the

8l Ridley with rubber tree



BOX 5 SINGAPORE AND THE DEVELOPMENT OF THE RUBBER INDUSTRY

Many species of trees can be tapped for rubber. However, Hevea brasiliensis is the primary source of natural
rubber and the only one planted commercially. Native to the South American Amazon, the sap of rubber trees is
known as latex. Columbus first reported the existence of rubber in 1495 after finding West Indies natives playing
with rubber balls made from Castilla elastica.

Several small-scale or failed attempts to establish a rubber industry in South America were begun as early as 1755.
However it was not until after Charles Goodyear's breakthrough discovery of the process of vulcanization (in which
rubber is treated with sulphur and heat) in 1839 that the real commercial possibilities of rubber could be realised;
previously rubber products had melted in summer and frozen in winter. The new demand for rubber resulted in
an Amazonian rubber boom from the 1850s to 1920s. The invention of the bicycle and the automobile greatly
increased the demand for the substance. In 1900, over 40,000 tons of rubber was used each year with half of it
coming from Brazil and half from Central Africa (using Landolphia vines). The naturally growing Brazilian rubber
tree industry was difficult to manage and demand could not be met.

From 1876, scientifically managed plantation practices began to be introduced. It was in this year that Hevea
brasiliensis rubber seeds collected from the Brazilian Tapajoz valley by Henry Wickham were first successfully
cultivated in the Royal Botanic Gardens, Kew. Of the 70,000 seeds collected, 4% were successfully germinated.
The resulting trees were sent to Ceylon in 1876 and Singapore and other parts of the colonial empire the following
year. The saplings were the origin of the rubber plantation industry in Asia. The Brazilians could not compete.

H. Ridley, Director of Singapore Botanic Gardens between 1888 and 1912, was a major founder of the modern
rubber plantation along with Wickham and Dr PJ.S. Cramer. Ridley and his colleagues’ new technologies enabled
the all important leap to be made from the primitive harvesting of wild rubber to the systematic production of it as
a plantation crop. Brockway (1979) describes how ‘by 1897 Ridley had worked out the ‘wound response’ method
of tapping, which yielded quantities of latex without injuring the tree'. Ultimately the large-scale production of
rubber led to important technological developments in many industries. Ridley’s work at the Botanic Gardens
culminated in many significant advances towards the perfection of rubber cultivation and the establishment

of a number of new principles and methods for tapping and curing. Moreover, his work was pivotal to the
development and expansion of the Malayan/Southeast Asian rubber industry.

While Ridley advocated the economic benefits of cultivating plantations of rubber trees in Singapore, few listened
atfirst. A sea change occurred however, when Tan Chay Yan planted c.16 hectares of rubber trees at Bukit Lintang
in the late 1890s. A decline in the prices yielded by coffee cultivation and an increase in the price and demand of
rubber finally convinced many other planters to follow Ridley’s advice. As stated by Brockway ‘their windfall profits
in the rubber boom of the first decade of the started a stampede to rubber planting, with large infusions of British
capital raised on the London stock exchange. By 1915, Malaya had over 703,000 acres planted to the Hevea tree
(Tinker 1974:33). Southeast Asia production had overtaken Amazonian wild rubber on the world market; by 1919,
the Brazilian market had ceased. In 1934, during the last decade of the colonial era, over 1,090,000 tons of crude
rubber was coming from British, Dutch, and French plantations in Southeast Asia, and only 14,000 tons from all
other sources, /nc/ud/ng Brazil ( Wolf and Wolf 1936:151)". New innovations increased efficiency and production

o =B doubled every two years and by 1920, Malaysia was
producing over half of the world’s rubber. Cramer’s work
furthered the industry by identifying the best method of
establishing plantations using cloning instead of seeds and
of determining yield of the trees.

Only natural rubber was available until 1942. However the
commercial production of synthetic rubber became feasible
in1910. As a consequence of the Second World War, the
American Government oversaw further development of
synthetic rubber. Intense market competition between

the two types of rubber occurred in the 1950s and 1960s
butin 1960 synthetic rubber surpassed natural rubber for
the first time and has continued to lead the way. Most of
today’s natural rubber comes from plantations in Indonesia,
3 ) Thailand and Malaysia, almost 60% of which is used for the
82 Rubber plantation in the Economic Gardens, ¢.1890s tyre manufacturing industry.
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Botanic Gardens today). Latex from the latter was
later used to coat the first undersea cables, enabling
international telecommunications. Beyond testing
and introducing new crops, Ridley also carried out
research relating to the monitoring and control of
pests and diseases in the Straits Settlements. He
carried out many field expeditions across Southeast
Asia, bringing back plants for the Botanic Gardens'
living and preserved collections; he built a new
herbarium/library south-west of Ridley Hall, artists’
accommodation in the Economic Gardens, a
residence for the Assistant Curator (now known as
E.J.H. Corner House) and an extension to Cantley’s
plant/exhibition house (for housing orchids); and
instructed that a second lake be excavated (Cluny
Lake) from the swamp in the 1866 north-west
extension. The latter subsequently grew and shrank
in size, finally being reinstated as the modern
Symphony Lake in 1974. Ridley was approached

by Miss Agnes Joaquim, in whose famous Tanjong
Pagar garden an interesting and beautiful orchid
hybrid had appeared. This, he named as Vanda ‘Miss
Joaquim'’in 1893, now Singapore’s national flower
represented at the Botanic Gardens by an extensive
planting comprising some 20,000 specimens densely
arranged on wooden posts below the west side of the
Bandstand.

The Development of the Botanic Gardens under
I.H. Burkill's Directorship (1912-1925)

Ridley retired in January 1912 and was succeeded
by Isaac Henry Burkill, an outstanding scientist who
reinforced the Botanic Gardens' scientific team and
was to be the last to preside over the Singapore
Botanic Gardens as a typical tropical colonial garden.
It was under his directorship that a large portion
(c.35ha) of the Economic Gardens (now known

as the Bukit Timah Core) was transferred for the
building of the former Raffles College (Figures 6
and 13 illustrate the extent of the Botanic Gardens
following the loss of most of this land). The former
Raffles College was Singapore's first tertiary education
institution and was constructed as part of a scheme
to celebrate the centenary of Singapore’s founding.
It opened its doors to an initial 43 students in June
1928 and was formally opened on 22 July 1929. The
College was dedicated to “the promotion of arts,
science and learning and the provision of higher
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education for students without distinction of sex,
race, nationality or religion.” After a series of mergers,
Raffles College eventually became the National
University of Singapore. NUS moved out of the Bukit
Timah site to its current location at Kent Ridge in
1981. The site was subsequently occupied by several
other tertiary institutions before being returned to
NUS in 2005 and becoming its Bukit Timah Faculty of
Law Campus.

A bungalow (House 6) and a garage, which survive
today, were completed in 1919 and 1924-28. House
6 was originally intended to be the residence of the
Economic Gardens' Field Assistant, but this position
was made redundant soon after the building was
completed due to the loss of the Economic Gardens.
During the 1920s, five bungalows were constructed
on the periphery of the present Botanic Gardens,
positioned in a crescent around the College
buildings, to house university staff — these survive
today and are known as Houses 1-5.

In anticipation of the clear felling of trees required

for the construction of the former Raffles College a
proportion of the younger plantings of trees were
rescued from 1918 onwards and transferred to the
pre-1879 part of the Botanic Gardens, specifically to
the area which is nowadays the orchid nursery (behind
the National Orchid Garden). The old specimens of
American and African mahoganies (Swietenia, Khaya),
durian, Velvet Persimmon (Diospyros blancoi) and
tamarind in and around the nursery are believed to

be survivors from the original Economic Gardens.
Propagations of two of the highest yielding second
generation rubber trees were also made and one of
these survives near the Botany Centre.
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83 House 6 (Former Economic Gardens' Field Assistant's
residence)
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The Development of the Botanic Gardens under
Holttum'’s Directorship (1925-1949)

I.H. Burkill was succeeded by Eric Holttum in 1925.
Holttum was also a scientist but soon developed an
emphasis on horticulture. His botanical interests
were varied, but ferns and orchids became a focus
and in 1928 he set up an in vitro propagation unit for
orchids on the upper floor of a two-storey building
completed in 1922 and now known as Holttum Hall.
An active orchid hybridisation programme was run

at the Botanic Gardens from the 1930s onwards (see
Box 6 for further information). Whilst Holttum had
not invented the in vitro technique, he recognised

its merits and was able to demonstrate them in

his laboratory, permitting hybrids to be raised with
confidence and in greater quantity, the first being
named in 1932 as Spathoglottis ‘Primrose’. Over
subsequent decades the technique was perfected and
soon led to a new industry in Singapore and eventually
in various other Southeast Asian countries. Orchid
breeding at the Botanic Gardens became an important
activity and resulted in 1956 in the establishment of a
unique programme of ‘'VIP Orchid Namings, the first
of more than 190 being Aranthera '‘Anne Black, after
Lady Black, the colonial governor’s wife. Visitors to

the Botanic Gardens can see elements of the in vitro
laboratory—based propagation technique through a
series of windows on the ground floor of the Botany
Centre (completed in 2006) and living specimens in
the National Orchid Garden (developed in 1995). The
Botanic Gardens'’ orchid specialists today attempt on
average 1,000 new hybridisations each year.

Holttum'’s contribution was in no way restricted to
orchids. Ferns, bamboo and gingers were his other
interests and he is credited with popularising two of
the most commonly seen plants in Singapore’s parks,
gardens and road bridges, namely the frangipani
(various Plumeria species) and Bougainvillea. Both
have spectacular large—scale plantings in the Botanic
Gardens. The following landscape/built features,
which survive in the Botanic Gardens today were
developed under Holttum'’s directorship: the Sundial
Garden in 1929 (where it is thought Cantley had
planted roses in 1882)%, the formal Bandstand
structure (1930), water lily tanks at the base of the
steps down to the Plant House Garden (1932) and
the pergola (1935) adjacent to the Sun Garden.

8 Four lily ponds and Grecian statues were added in the 1970s
and 2000 respectively
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Holttum and his Assistant Director, E. J. H. Corner
(appointed 1929), remained in the Botanic Gardens
for the duration of the Japanese occupation during
World War Il. The British Governor, Sir Shenton
Thomas, had persuaded the commander of the
Japanese forces that the Botanic Gardens and
museum collections should be preserved and
although the two countries remained at war the
Botanic Gardens' senior scientists were allowed

to continue their work under the direction of an
imposed but benevolent Japanese botanist, Professor
Kwan Koriba. What happened during the 1942-
1945 occupation is not well recorded beyond the
statements in Corner’s The Marquis and the briefest
of post-war Director’s annual reports (1947). One
interesting development during the occupation was
the construction of two flights of brick steps leading
down from the Lower Ring Road to the Plant House
Garden by Australian Prisoners—of-War.

The Botanic Gardens somewhat struggled after the
war, as many of its best gardeners had died building
the Burma-Siam railway and talent recruitment was
limited by the British colonial rule and localisation of
the public service. Amongst the few developments in
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BOX 6 ORCHID PROGRAMME AT THE SINGAPORE BOTANIC GARDENS

The Singapore Botanic Gardens has registered over 560 orchid hybrids in the past 85 years — no other botanical
institution in the world runs a comparable programme.

The first natural hybrid of Singapore, the Vanda ‘Miss Joaquim'’ (a cross between Vanda teres and Vanda
hookeriana) was discovered in 1893. It was an important precursor to the establishment of the Singapore Botanic
Gardens' orchid hybridisation programme and the region’s orchid industry. Richard Eric Holttum, who arrived at
Singapore Botanic Gardens in 1922, started an ambitious plan to produce free—flowering orchid hybrids for the
lowland tropics. His vision sprang from observing the prolific habit of Vanda ‘Miss Joaquim’ and this led to his
developing a special hybridisation programme. He began producing exotic hybrids by making seemingly ‘wild’
crosses, not only using species within a genus, but also between genera, and his efforts were rewarded with the
creation of numerous intra— and inter-generic hybrids.

Early hybrids that became important in the orchid cut-flower industry include a bigeneric hybrid Aranthera
‘James Storie’ (Arachnis hookeriana x Renanthera storiei). Registered in 1939 it was the earliest intergeneric
hybrid created by the Singapore Botanic Gardens and the first Aranthera ever registered. The Arachnis ‘Maggie
Oel’, a cross made by John Laycock between Arachnis hookeriana and Arachnis flos-aeris, first flowered in 1936
and dominated the orchid cut-flower market for the next thirty years. It also became the symbol for Singapore
orchids. The Aranda '‘Deborah’ (Arachnis hookeriana x Vanda lamellata), the second registered Aranda in the
world, and the Singapore Botanic Gardens' first, was named for Holttum'’s daughter. Holttum's friends and fellow
orchidists John Laycock and Emile Galistan assisted with the breeding programme, contributing plant materials
and knowledge. Some of the hybrids produced from this collaboration became basic materials for the infant
orchid industry in the 1950s and 1960s.

In the 1980s, after spending over 30 years leading orchid hybridisation, the Botanic Gardens began to share the
responsibility of creating new hybrids with local breeders who soon came to dominate the scene by producing
several outstanding cut-flower hybrids. Exports of hybrids brought in S$13 to S$16 million annually during

the late 1970s and early 1980s. Singapore Botanic Gardens continued to mass breed hybrids for landscaping,
horticultural shows, the nation’s VIP orchid naming programme and the cut-flower industry. More recently,
Singapore Botanic Gardens has focused on improving the colour and quality of the hybrids, improving scent and
breeding potted-plant orchids for people living in apartments.

During their visit to Singapore in autumn 2012, the Botanic Gardens honoured Britain's Prince William and
Catherine, Duchess of Cambridge by naming a new orchid the Vanda ‘William Catherine’ for them. As part of the
Gardens' VIP Orchid Naming programme, the couple joins nearly two hundred VIPs and celebrities that have been
similarly honoured since 1956. The first VIP Orchid was Arantha ‘Anne Black’ named for Lady Black, the former
colonial governor’s wife.
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86 DrYam Tim Wing pollinating orchids at the Orchid Nursery
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the Botanic Gardens that are recorded is an avenue
of Caribbean royal palms (Roystonea oleracea),
planted along Office Gate Road in 1950 and now
towering above a modern pergola. The Orchid
Enclosure established during the 1950s by Purseglove
(1954-1957) (and removed in 1995) was an
important precursor of the National Orchid Garden.
The ‘Nature Reserves Ordinance’ of 1951 placed
some 3,250 hectares of land under the charge of
the Botanic Gardens, ‘set aside for the purpose

of the propagation, protection and preservation

of the indigenous fauna and flora of the Colony'.
This included the Bukit Timah Reserve, nowadays
administered as a Nature Reserve by the NParks
Board, of which the Botanic Gardens is a part.

W ema " T

87 Brick Steps, made by Australian Prisoners of War during the
1940s

The Development of the Botanic Gardens under
Humphrey Burkill's Directorship (1957-1969)

After various changes of directors, Humphrey
Burkill (the son of I.H. Burkill, born in Burkill Hall),
was appointed in 1957. In that same year Malaya
was granted independence and the following

year the British Parliament elevated the status of
Singapore from colony to state, providing new local
elections. Subsequently, between 1963 and 1965,
Singapore formed an integral part of the Federation
of Malaysia. After separation from Malaysia in 1965,
Singapore became the Republic of Singapore.

In relation to developments in the Botanic Gardens, the
water feature in the centre of the Plant House Garden
quadrangle was begun in 1957 and over the following
decade the herbarium building was renewed and
enlarged, a large tea kiosk (now removed) built in Swan
Lake's vicinity (Character Area 1) and the Raffles Hall
(now known as the Raffles Building) constructed to
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house student accommodation (NParks’ public service
counter is now located within part of the building).
Little else of note happened to the Botanic Gardens’
physical structure until the ‘greening’ of Singapore was
initiated in the 1960s.

A series of noteworthy large-scale public events,

in the form of concerts and shows (referred to as
the people’s cultural concerts), took place across
Singapore, including in the Botanic Gardens
between 1959 and 1964. These had been organised
by the Ministry of Culture and were opened by
Prime Minister Lee Kuan Yew in front of an audience
of 22,000. These celebrations were partly aimed

at promoting racial harmony in Singapore and at
encouraging unity among the people of Singapore
and the development of a national culture as the
island manoeuvred towards independence (see
Appendix E for further information).

The Singapore Botanic Gardens revised its mission
during the 1960s in response to the launch of the
former Prime Minister Lee Kuan Yew's tree planting
campaign in 1963 and ‘Garden City’ vision in 1967.

Its regional and international work in taxonomic
research was temporarily de-emphasised. Expertise
and resources for the campaign resided in the Botanic
Gardens, the focus of which was thus redefined from
that of a largely research-orientated organisation to
one that would spearhead and be the driving force
behind the national ‘greening’ effort. This, in a sense,
was a repeat of Cantley’s role in the 1880s. In support
of this, the area subsequently occupied by Symphony
Lake (1974) was turned into a large nursery ground. To
meet the need for trained personnel to maintain the
greenery, the School of Ornamental Horticulture was
opened in the Botanic Gardens in 1972 and housed

in Burkill Hall, which offered a Diploma in Ornamental
Horticulture and Garden design, the first of its kind in
Southeast Asia. The new diploma was modelled on the
Diploma in Horticulture established at Kew in 1963.
Over the following 20 years the greening programme
matured and Singapore gained an international
reputation for its clean and green environment.
Through the development of a world—class educational
programme, the Botanic Gardens was able to achieve
its mission to provide the botanical and horticultural
expertise needed to transform Singapore into the
Garden City vision. Key industry professionals who
trained at the Botanic Gardens include, for example, J.
Tan (President of the Landscape Industry Association



of Singapore), Mahendran Chakrapani (Managing
Director of Urbanscapes Pte Ltd) and R.P. Jickky
(Director of Tropical Environment Ptd Ltd).

The greening of Singapore did not just focus on
trees. Italso coincided with an expansion of orchid
breeding and commercial production, once again
led by the Botanic Gardens and its Kew—-trained
chief administrator, Arthur George Alphonso,
during whose tenure as Botanic Gardens Chief
administrator (1970-1976) the in vitro laboratory
facilities were augmented and moved from the upper
floor of Holttum Hall. His influence continued after
retirement when he was re—employed for two years
as 'Senior Curator’ in charge of Orchid Breeding.

During the late 1960s/1970s a number of trees were
planted/transplanted, including in the southern Tanglin
Core, where tall-growing native and Southeast Asian
rainforest Dipterocarps (Hopea spp.) were placed to
hide the city's expanding high-rise buildings.

88 Training in the Botanic Gardens during the 1960s

The Development of the Botanic Gardens
between 1970 and 1988

Chew Wee Lek was appointed Director in 1970.
Following his premature resignation the role of
director ceased until the late 1980s. Through the
1970s the Botanic Gardens’ public facilities and
landscape were upgraded as it assumed the role

of a public park focused on local amenity needs. A
second lake (now known as Symphony Lake) was
created in 1974 (where Cluny Lake had previously
been sited) and various new garden features installed
such as a Japanese Garden, plant houses for cacti/
succulents/temperate species (in cooled glasshouses)
and a miniature waterfall. With the exception of
Symphony Lake, these improvements were later
swept away following major redevelopments which

formed part of a new Masterplan for the Botanic
Gardens (NParks’ Masterplan).

A range of important behind-the-scenes
enhancements to science and horticultural
capabilities however took place during the 1970s.
This included the expansion of plant entomology,
pathology and nursery facilities, especially in support
of a unit charged with the search for, experimentation
with and introduction of new plants to Singapore’s
parks and gardens. In 1976 the Botanic Gardens
became the Parks and Recreation Department of the
Ministry of National Development and its success was
measured in terms of its advancement of horticulture
in Singapore. For example, in the fiscal year 1979/80
the Botanic Gardens was responsible for planting
56,000 ornamental trees, 10,000 fruit trees and
400,000 shrubs; a feat maintained over a decade until
the ministry parcelled out some of these activities to
other new branches supplementary to the Botanic
Gardens. By then, the greening of the island through
the Garden City vision had been substantially realised,
though its originator, Minister Mentor Lee Kuan Yew,
has continued to publicly emphasize its importance
well into the 21st century (in 2013, NParks celebrated
the 50th anniversary of the greening movement with
an exhibition in the Botanic Gardens). Regional and
international taxonomic research led by the Botanic
Gardens' staff resumed again in the 1980s.

In 1983, some 60 years after the annexation of the
major part of the Economic Gardens, .13 hectares
of that land was returned to the Botanic Gardens
and the development commenced of what would
later be called the Bukit Timah Core. This parcel

of land soon included a large hard—-edged pond, a
new arboretum, footpaths, rest areas and a modern
innovation — the provision of jogging tracks for the
benefit of office-bound Singaporeans in need of
physical exercise. Back in the historic southern end
of the Botanic Gardens a rose garden was installed
in 1985 between the Bandstand and the Sundial
Garden, near to where Cantley had planted roses

a hundred years before. While orchid breeding
continued, the Botanic Gardens also hosted orchid
shows for the Orchid Society of Southeast Asia

and gained awards for its own hybrids, such as
Dendrobium 'Margaret Thatcher’ (1987). By the late
1980s, the Botanic Gardens was about to undergo
major redevelopments and enter what can be
termed its ‘'modern phase’.
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Dr Kiat W. Tan joined the Singapore Botanic Gardens
senior staff in 1983 from the Marie Selby Botanical
Gardens in Florida, where he was an accomplished
orchid specialist and Director of the Museum of
Botany and the Arts. His role at the Botanic Gardens
began with an overhaul of its orchid breeding
programme, focusing on high quality orchid hybrids
with commercial value. It was during this time

that the Botanic Gardens' role in the greening of
Singapore started to be gradually de—emphasised.

The Development of the Botanic Gardens under
Dr Tan’s (1988 — 1996) and Dr Chin's (1996-
2011) Directorships

In 1988 the role of Director was reinstated and

Dr Tan appointed. The following year, Dr Tan was
given funds to develop a Masterplan that would
enable the realisation of his new vision for the
Botanic Gardens (see Box 7 for further information).
Perhaps for the first time, 130 years of somewhat
ad hoc development was rationalised in an overall
plan and most of the additions of the 1950s to
1980s replaced by new landscape features. Under
Dr Tan’s directorship the Singapore Botanic Gardens
regained its status as a premier institution for
tropical botany and horticulture, whilst also fulfilling
its role of attracting and engaging visitors.

With these improvements Dr Tan's revitalisation

of Singapore Botanic Gardens drew to a close. Dr
Chin See Chung took over the role of Director of the
Botanic Gardens in 1996, overseeing some of the
developments discussed in Phase 3 above, besides
continuing the Botanic Gardens' traditional roles

in research, education and conservation. In 1999
the School of Horticulture closed at the Botanic
Gardens. The Diploma in Ornamental Horticulture

89 Botany Centre, opened in 2006
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and Garden Design was taken over by the Ngee Ann
Polytechnic, but practical work experience continues
to be offered at the Botanic Gardens. Around 12
hectares of land was added to the Bukit Timah

Core from Singapore's Management University in
2003. An additional 8.6 hectares were added to the
Singapore Botanic Gardens in 2009 in the form of
the ‘Tyersall Learning Forest' to the south-west of
the existing Botanic Gardens.

The Development of the Botanic Gardens under
Dr Taylor’s Directorship (2011 - present)

The Botanic Gardens has continued to be developed
under the directorship of Dr Nigel Taylor, who came
to Singapore from the Royal Botanic Gardens, Kew,
where he was Head/Curator of Horticulture and
Public Education (1995-2010) and spokesperson on
the Kew Gardens’ history.

Under his directorship a Healing Garden (2011) and

a Fragrant Garden (2013), which replaced derelict
university out-buildings, have been laid out on land
which once formed part of the Economic Gardens and
later the former Raffles College grounds. A Heritage
Museum (2013) has been established in Holttum
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90 National Orchid Garden, opened in 1995



BOX 7 1990 MASTERPLAN AND ITS IMPLEMENTATION

The Masterplan was delivered over three phases of development carried out from the 1990s to the present day.
Excellence in botanical research and conservation, education programmes and the preservation of the cultural
heritage of the Botanic Gardens were all essential parts of the Masterplan, which remain at the core of the Botanic
Gardens' current vision and mission to ‘connect plants and people’. Works were identified within three core areas
(known as the Tanglin, Central and Bukit Timah Cores). Key works included:

Phase 1:

— Earth moving to re-shape parts of the Central and Bukit Timah Core areas. The hard edge of the pond there
was removed and expanded to form a naturalistic lake (located outside the boundary of the Nominated
Property).

— Removal of Cluny and Dalvey public roads, which bisected the Botanic Gardens.

— The establishment of the Plant Resource Centre (1995, located outside the boundary of the Nominated
Property).

— Heliconia Walk (1997/98), the partly weather—proof Sun Garden (1994, re-landscaped 2004) and the Bonsai
Garden (2005).

— The National Orchid Garden (NOG) (1995) (including the ticket office, misthouse and bromeliad structure).
The ground floor of Burkill Hall was turned into an interpretation space in 1995 and a cool house added to the
north—east of the hall in 2004.

— Anew stage on Symphony Lake's island (1995, replaced in 2005).
— Anew gateway (Nassim Gate) with a visitor centre and vehicle parking (1998).
— NParks’ Headquarters (1998).

Phase 2:
— The Ginger Garden (2003) and Halia restaurant complex (2001).

— The Evolution Garden (2005).
— The Jacob Ballas Children’s Garden (2007, located outside the boundary of the Nominated Property).

— Key enhancements benefiting the Botanic Gardens' collections and Rainforest — e.g. trees fitted with lightning
conductor copper cables (fitted to over 180 trees) and replacement of paths in the Rainforest with raised
boardwalks (allowing biological interconnections across the entire Rainforest).

— Improvements to visitor comfort, such as better path surfaces and more toilets, seating and shelters.

Phase 3:
— The Botany Centre complex (2006). This involved the inclusion of a small parcel of land, Cluny Road having
been moved slightly to the east thus accommodating a heritage penaga laut tree (Calophyllum inophyllum).

— New pillars at the Main Tanglin gateway.

— The slope down from the Herbarium Ring Road to the gateway was planted with Saraca trees, arranged along
a stream criss—crossed by a winding path.

— New toilets and shelter area by Holttum Hall.

91 Redevelopment masterplan 1990
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Hall and a temporary building immediately south of
it, which houses a rolling programme of exhibitions.
Enhanced interpretation of the Gardens'’ heritage is
now also in place. A new MRT station along the Circle
Line, named Botanic Gardens, was opened in October
2011 in the north-western corner of the Botanic
Gardens, outside of the Nominated Property.

It brings visitors from the station precinct (which is a
garden in itself) through into the Trellis Garden, planted
with a wide variety of climbers. A Foliage Garden,

also located outside of the Nominated Property, was
opened to the publicin 2013.

Some further developments are planned, mostly
outside of the Nominated Property, and are described
in Section 4b. The conservation of the Botanic
Gardens' cultural and natural heritage features
continues to be central to its future management.

A key aspect of the Botanic Gardens’ work, which
largely goes undetected by visitors, is the steady
acquisition of endangered plants (especially tree
species) by the Botanic Gardens' staff, especially from
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93 Heritage interpretation
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the Southeast Asian region. These are sometimes
planted in the Rainforest or raised in the Botanic
Gardens' nurseries in the hope that they can be
reintroduced to the wild one day, or at least their
genetic resources conserved ex situ for as long as
possible. Behind—the-scenes nursery facilities are
undergoing refurbishment and enhancement in
support of such work.

Extant Historic Features of the Botanic Gardens
as a Cultural Landscape

The Nominated Property contains an assemblage
of extant historic landscape features, buildings and
structures that, as an integrated whole, contribute
to its heritage significance as a cultural landscape.
They also represent the different eras of the Botanic
Gardens’ development as a British tropical colonial
botanic garden, between 1859 and 1958. These

are shown on Figure 14 and listed in chronological
order in Table 2 (with landscape and built elements
grouped separately). The date, current state of
conservation (defined as Good, Fair and Poor?)

and relevant statutory protective designation(s) of
each feature is also provided in this table'. Further
information about each feature can be found in the
preceding two sub-sections.

9 Further information is provided in Section 4

10 Further information is provided in Section 5 including the
definition of each statutory designation referred to in Table
01
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TABLE 2 EXTANT HISTORIC FEATURES

Name of Feature

Date

State of
Condition

Supplementary Information

Statutory
Protection/
Designation

Landscape
Features

Rainforest Pre 1859 | Fair Suffers from “edge effects” and needs Falls within a
constant attention to reduce and, ideally, | National Park and
eliminate invasive weed species that Tree Conservation
enter around its margins, and to control | Area
the rampant growth of lianas that thrive
in the disturbed areas, where ecological
balance is lacking.

Heritage and tall trees are protected
by lightning conductors.

Path/previous 1860s Good N/A Falls within a

road layoutin National Park

southern part

of the Botanic

Gardens

Bandstand Hill 1860/61 | Good Bandstand erected in 1930, some Falls within a National
modern planting located around its Parkand Tree
base. Conservation Area

Tanglin Entrance | 1864 Good Main historical entrance still present albeit | Falls within a
posts and gate having been replaced. National Park
Spacing of the four new gate posts aligned
to match the spacing of those of the
original Main Gate but gateway notin the
exact historic location since Cluny Road
has been slightly re-aligned.

Swan Lake (and 1866 Fair Earliest extant designed/ornamental | Falls within a

island planting water body in Singapore. National Park and

dated 1891) and Tree Conservation
surroundings Area

Remains of 1870s Good N/A Falls within a

rhino wallow (Marsh National Park and

incorporated into | garden, Tree Conservation
the Marsh Garden | 1969) Area

Palm Valley 1879 Good A small part of Palm Valley now sits Falls within a
within the National Orchid Garden. National Park and
Used as a venue for weekend concerts. | Tree Conservation
Some recurring problems with Area
rhinoceros beetle and other pests
attacking the palms.

Potting Yard Area | 1880s Good Existing buildings dated 1997-2009. | Falls within a

National Park and
Tree Conservation
Area

NOMINATION

DOCUMENT

DESCRIPTION



Name of Feature | Date State of Supplementary Information Statutory
Condition Protection/
Designation
The Dell 1882 Good Character largely retained although Falls within a
this area has undergone various National Park and
modifications. Tree Conservation
Area
Sundial Garden 1929 Good Four rectangular tanks for water plants | Falls within a
added in 1971 and classical statues in | National Park and
2006. Tree Conservation
Area
Brick Steps west | Early- Good The steps which descend to the Plant | Falls withina
of Plant House mid House Garden from the Lower Ring National Park
Garden 1940s Road were made by Prisoners of
War held at Changi Prison during the
Japanese occupation (1942-45).
Plant House 1950s Good First laid outin 1882. Some remnants | Falls within a
Garden (coral rock walls) incorporated into the | National Park and
current display garden (which is on the | Tree Conservation
same footprint as the original Plant Area
House Garden). Structures date from
1954 to 1958.
Symphony Lake, | 1974 Good Cluny Lake, excavated in 1891, Falls within a
located in Cluny occupied part of the location where National Park
Lake’s historic Symphony Lake was later created.
location
Arrow emerging | 1974-76 | Good Marks the location of a temporary Falls within a
from Symphony station for the observation of National Park
Lake terrestrial magnetism set up in the
Gardensin1914.
Historic planting | Various | Overall good | Includes a number of veteran trees Falls within a

(some pre-dating the establishment
of the Gardens in 1859) and historic
plant collections such as palms,
frangipanis and orchids. The clump

of tiger orchid (Grammatophyllum
speciosum) by the former junction of
Office Gate Road and Main Gate Road,
for example, was originally planted in
1861.

Heritage and tall trees are protected
by lightning conductors.

National Park and
Tree Conservation
Area
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Name of Feature | Date

Buildings and

Structures

State of
Condition

Supplementary Information

Statutory
Protection/
Designation

Chinese graves 1842, Good N/A No designation
1881 and
unknown
date
Gazebo 1 (Swan | 1850s, Good Roof replaced following damage by Conserved
Lake) brought falling tree. structure
to the
Botanic
Gardens
in1969
Burkill Hall 1868 Good Renovated during the 1990s. Conserved
building
Ridley Hall 1882 Good Rear section used as short-term Conserved
accommodation for visiting scientists | building
(from 201 3) following repair of termite
damage.
E.J.H. Corner 1910 Good N/A Conserved
House building
House 6, ‘Field 1919 Fair N/A Conserved
Assistant’s House' Building
Holttum Hall 1921 Good Houses the Heritage Museum Conserved
exhibition (2013) following repair of building
termite damage.
Houses 1-5 1924-28 | Good N/A Conserved
buildings
The Garage 1924-28 | Fair Termite damage and leaking roof Conserved
issues scheduled to be addressed in Building
2014.
Sundial Garden 1929 Fair Refurbished 2004/05. No designation
Structure
Bandstand 1930 Good Roof renovated in 2012. Conserved
structure
Low brick wall 1937 Good Renovated in 2012. No designation
south of the
Bandstand
Pergola by Sun 1935 Good Rebuilt 1957. No designation
Garden
Raffles Hall/ 1958 Good N/A Conserved
Building building
Gazebo 2 Unknown | Good N/A No designation
7 6 NOMINATION
DOCUMENT
DESCRIPTION



Lost Historic Features

Since its opening in 1859, the site has been subject
to a number of changes relating to its extent/
boundary and internal features. The Botanic
Gardens, which originally included c.22 hectares
of land, was extended by c.12 hectares in 1866
and by a further 41 hectares in 1879. Its size was
subsequently reduced from 75 hectares down to
40 hectares in the 1920s with the annexation of
land for the former Raffles College. Approximately
25 hectares of land was returned to the Botanic
Gardens by 2006 and 8.6 hectares added to the
south-west, the entire Singapore Botanic Gardens

TABLE 3 LOST HISTORIC FEATURES

Date and description of lost feature

now totalling c.74 hectares. 49 hectares of the
Botanic Gardens fall within the Nominated Property.

A number of landscape/built features have come
and gone during the Botanic Gardens’ different
phases of development. Key lost/removed features
are set out in the Table 3 below. Itis important

to recognise that botanic gardens are dynamic

and living landscapes, where change is not only
inevitable and continuous but also integral to their
history and ability to remain relevant in catering to
the needs and demands of visitors as well as working
scientific staff.

Date feature was lost

Ornamental planting beds laid out by Niven in the
1860s.

1875 onwards.

Croquet lawn on the side of the Bandstand Hill laid
outin the 1860s.

Likely to have become Cantley's Rose Garden in 1882,
which was subsequently replaced by the Sundial
Garden in 1929 (which itself was later modified).

The Agri-Horticultural Society’s orchid house,
constructed during the 1860s.

Mid 1870s to make way for carnivore cages.

Murton'’s Office (likely to have housed the
herbarium), orchid house and coolie lines/
accommodation - erected during the 1870s south
of Bandstand Hill.

1880s.

Zoo enclosures (e.g. monkey house, aviary, kangaroo
and emu pens and carnivora house were dotted
around the Botanic Gardens) and Zoo Keeper's
house (located by the aviary) erected during the
mid—late1870s.

Gradually removed from 1878 and zoo closed in
1905.

Murton’s initial Economic Garden (located in the north-
west extension) and cut flower beds (early 1870s).

1880s (when the Economic Garden was laid out on
the newly acquired north extension).

Plant/Exhibition House, completed in 1885 and
orchid house constructed as an annex to the Plant/
Exhibition House in 1889.

Both these structures underwent extensive repairs and
alterations and had been largely removed by the 1950s.

Herbarium/Library building south of Holttum
Hall. The first building was completed in 1905 and
replaced by a two-storey building (in the same
location) in 1930. This building gained an annex
in 1954 and an extra floor in 1964. Its modern
replacement is now underground.

2001/02.

The majority of the Economic Garden/Arboretum
(which included plantations of various economic
crops) and some of its associated structures
(nursery/propagation structures, offices, staff
accommodation) located in the northern extension.

1920s (when most of the land on which the
Economic Garden stood was annexed for the
development of the former Raffles College) (some
trees survive).
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Date and description of lost feature

Date feature was lost

Quarters and some nursery/propagating/store
structures erected in the 1880s close to the plant/
exhibition house.

N/A

Cluny and Dalvey Roads (pre—dated the
establishment of the Botanic Gardens). Cluny Road
crossed the Botanic Gardens separating the historic
core (1859) from the Economic Gardens (1879).

Closed to traffic in 1989 and removed 1990 (which
improved the visitor experience).

Large kiosk erected in 1964/65 north-east of Swan
Lake.

1990s.

Various horticultural attractions (e.g. Japanese
garden and mini waterfall garden) added during the
1970s.

Relevance of the Botanic Gardens to Singapore’s
Social and Cultural History

The Site forms part of Singapore’s social and cultural
history, etched in the memories of generations of
visitors and providing a continuous sense of place
and identity in the changing landscape and psyche
of the islanders. The great majority of Singaporeans
visited the Botanic Gardens when they were children
and have continued to do so throughout their

adult lives. Singapore's current Prime Minister, Lee
Hsien Loong, recently spoke about the memories

he associates with the Botanic Gardens, describing
how:

‘As a child my parents would bring me here for
outings. Later, when | was a young man courting my
wife-to-be, we would come here for walks and talks.
Then when we had kids, our whole family would
come and enjoy ourselves here - jogging in the
evening, carrying lanterns during Lantern Festival
around the lake at night, or playing with the Swiss
Ball Fountain. The children have grown up but my
wife and I still come for walks here regularly for the
greenery and the waters. And | know that many
Singaporeans have similarly happy memories of
this place!

Certain cultural traditions in Singapore are
associated with the Botanic Gardens such as

using it as a venue for introductions associated
with arranged marriages (information gathered
through oral history) and as a venue for celebrating
momentous occasions. The choice made by

NOMINATION
DOCUMENT
DESCRIPTION

Removed or converted to other uses as part of
NParks' 1989 Masterplan proposals for the Botanic
Gardens (carried out up until the present day).

Lee Kuan Yew in 1959 to launch multi-cultural
celebrations (aimed at inspiring and establishing a
national culture and better racial integration) and
deliver his opening speech at the Botanic Gardens
(to an audience of 22,000) (see Appendix E),
reinforces the value which has long been associated
with the Botanic Gardens in relation to community
and ethnic cohesion in Singapore and multi-
cultural interchange. These celebrations were a key
milestone in relation to the birth of Singapore as an
independent nation and the rise of a new culture.
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94 Former Prime Minister Lee Kuan Yew Address at the People’s
Cultural Concert held at the Botanic Gardens in 1959



Singaporeans and foreigners alike remain deeply
attached to the Botanic Gardens and appreciate it
for what it offers culturally, socially and personally,
including its contribution to:

— Fostering community cohesion and social ties.

— Providing a strong link to Singapore’s past and
continued development.

— Providing a place for daily informal and formal
recreation (e.g. play, sport/exercise, quiet
contemplation, picnicking and attendance at
events — especially musical performances, a
tradition since c.1860™").

— Providing a meeting place/somewhere to
socialise, open to all, regardless of ethnic origin,
age or gender.

— Imparting educational messages (through formal
and informal means).

— Access to nature.
— Forging important memories.

— The celebration of momentous occasions. The
Botanic Gardens is, for example, a favourite
venue for wedding photographs.

Photographs of the Botanic Gardens being used by
the local community and foreign visitors for a variety
of purposes are provided overleaf.

Contribution of the Botanic Gardens to the
Greening of Singapore

The Botanic Gardens played an instrumental role
in the morphing of Singapore into a Garden City.
Following the launch of the former Prime Minister
Lee Kuan Yew's tree planting campaign in 1963
and ‘Garden City' vision in 1967, the Singapore
Botanic Gardens revised its mission. Its regional
and international work in taxonomic research was
temporarily de—emphasised to allow the Botanic
Gardens to spearhead the greening movement
and provide the expertise and resources needed to
accomplish the greening vision. Plants suitable for
planting across the island were grown and distributed

11 Recorded in the Botanic Gardens’ Annual Reports

from the Botanic Gardens and training provided for
those who would ultimately maintain the greenery.

Over the following 20 years the greening
programme matured and Singapore gained an
international reputation for its clean and green
environment. Through the development of a

world class educational programme, the Botanic
Gardens was able to achieve its mission to provide
the botanical and horticultural expertise needed to
transform Singapore into the Garden City vision (see
Box 8).

Whilst the Botanic Gardens no longer acts as a
nursery and central horticultural training centre

for the greening of Singapore, it continues to
epitomise the ‘City in a Garden’ movement and

its vision. It also continues to play an important
educational role through the delivery of a varied
educational programme aimed at connecting
people and plants and increasing children and
adults’ awareness, appreciation and knowledge of
plants, nature and environmental conservation.
The Botany Centre frequently hosts exhibitions and
professional training courses led by CUGE. Also,
whilst the Diploma in Ornamental Horticulture and
Garden Design moved to the Ngee Ann Polytechnic,
students still complete part of their practical work at
the Botanic Gardens.

The Botanic Gardens remains central to the
propagation and re-introduction of native orchids
and gingers as part of the island-wide greening
programme (which includes objectives to restore
natural habitats and reinforce Singapore’s
biodiversity). Staff also work closely with different
departments within NParks, which has taken on the
role of spearheading the greening of Singapore. For
example, proposals, trials and already implemented
methods for more sustainable practices at the
Botanic Gardens (developed by the Gardens’ staff)
will shortly be showcased to the rest of NParks and
to Singapore’s horticultural industry. The decision
to locate NParks’ headquarters at the centre of the
Singapore Botanic Gardens echoes the enduring
link between the Botanic Gardens and the greening
movement.
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Exercise group

Jogging in the Botanic Gardens

One-off mass wedding event in 2009

Wedding photography is very popular in the Gardens
Visitors enjoying the National Orchid Garden
Watching a concert on the Symphony Stage

Guided tour and children’s treasure hunt

Bandstand performance in 1957

Workshop in plant research
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Easter holiday makers

Hari Raya Puasa celebrations

People strolling on the first day of the Chinese New Year, Year
of the Rooster

New Year Holiday Crowds

A father and son, Mr Goh Seng Fong and Mr Goh Hin Ngim,
visiting the Gardens in the 1980s

People doing their early morning exercises

Chinese New Year celebrations and children feeding the
monkeys
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BOX 8 GREENING OF SINGAPORE

In 1963, the then Prime Minister Lee Kuan Yew began to put in place his vision of Singapore as a tropical garden
city, a remarkable concept of improvement for a rapidly developing city. He sought to make the city a Southeast
Asian oasis, attractive to investors and tourists and an improvement for Singaporeans themselves. Lee Kuan Yew
oversaw the planting of millions of trees in order to raise morale and give citizens pride in their surroundings. An
annual Tree Planting Day was launched in November 1971. City-wide redevelopment and extensive landscaping
have dramatically and successfully transformed Singapore into a modern green city which is unique in Southeast
Asia. 2013 marks 50 Years of the remarkable Greening Singapore programme.

The Singapore Botanic Gardens played an instrumental role in morphing Singapore into a Garden City by lending
its expertise towards the overall greening of the nation and growing the necessary plants and trees. Over the
following 20 years the greening programme matured and the city gained an international reputation for its clean
and green environment. A large portion of the Botanic Gardens (subsequently to be Symphony Lake) was used as
a plant nursery. The School of Ornamental Horticulture was opened in the Botanic Gardens in 1972 and housed

in Burkill Hall. A contemporary focus for researchers at the Botanic Gardens includes re-establishing Singapore’s
native biodiversity. Today almost 50% covered by greenery and rich in biodiversity, Singapore is evolving from the
Garden City to a City in a Garden. Continued streetscape and beautification efforts seek to further green roads
and more recently, high-rise developments using balconies and sky terraces. The ultimate goal is for Singaporeans
to have gardens inside their homes as well as outside.

Tree Planting Day is just one element of an annual Clean and Green Week, first launched in 1990, to maintain
green consciousness and increase awareness of recycling, green consumerism, reducing litter and other
environmental issues. The creation of new parks including those with a greater diversity of character remains a
priority for the NParks (the agency responsible for greening) and Singapore, as does improving the amenities and
facilities of existing parks and providing greater access to them. The headquarters of the NParks is located within
Singapore Botanic Gardens. The Botanic Gardens has always been and continues to be an accessible and primary
recreation destination for city residents and visitors in the parks and green network open space.

NParks continues to introduce more themed parks; the overall aim is to provide everyone with a favourite green
spot, catering to various lifestyle preferences. The recently opened, 250-acre Gardens by the Bay features
themed vertical gardens and conservatories including those focused on Singapore'’s three main ethnic groups and
colonial past. Work on a 300km island-wide Park Connector Network continues with the aim to have the island'’s
compact urban landscape linked by 2015. Education and engagement with the public continues to evolve, such
as with the establishment of the Community in Bloom movement in 2005. This hand-on approach has resulted
in the development of gardens in spaces such as housing estates, hospitals and factories, as well as providing
channels for the strengthening of communities. 2013 is the fifth consecutive year that NParks has supported
Green Wave, a worldwide campaign to educate children and youth about the importance of protecting our natural
environment. This year saw a record 237 schools plant the highest number of trees to date, 630 of them, within
their compounds.

The modernisation of some cities in Southeast Asia has used
green urbanism principles as a key goal for redevelopment.
Other major tropical cities including Kuala Lumpur, Manila
and Bangkok have seen the many benefits (social, economic,
tourism etc.) associated with the greening of Singapore and
aspired to similar goals. New cities such as Putrajaya (the
‘garden and intelligent’ federal capital of Malaysia begun in
the 1990s) have also learned from Singapore’s success; with
Putrajaya having planned and implemented environmental
capital and sustainable principles. Approximately 40% of
the new city is reserved for open spaces, wetlands and green
landscapes. Unlike Singapore where redevelopment and
transformation was necessary, Putrajaya, as a new city, could
plan such an approach from the beginning.

Il Green street and ‘Sky Park'
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3.0 JUSTIFICATION FOR
INSCRIPTION

3.1.a  Brief Synthesis

British Tropical Colonial Botanic Garden to
Modern National Botanic Garden

The Singapore Botanic Gardens, originally laid out
in the 1860s, is a green lung in the midst of rapid
and extensive urban development. In addition to its
botanic excellence today, the continued presence
of the Botanic Gardens has provided generations

of Singaporeans and visitors alike with a sustained
sense of place and anchor to the island’s local
cultural history.

Singapore Botanic Gardens is an exceptional
example of a ‘British tropical colonial botanic
garden’, which emerged during the 19th century
period of global expansion, exploration and
colonisation. As one of the British Empire’s key
colonial botanic stations, within the global network
that radiated out from Kew, the Singapore Botanic
Gardens formed a vital capital asset, transforming
knowledge into profit and power for Great Britain.
The Botanic Gardens, which originated as ‘pleasure
gardens' (1860-1874), assumed a pre-eminent role
in the promotion of economic botany in the Malay
Peninsula and Straits Settlements administration
during the late 19th and early 20th centuries. The
Gardens bears exceptional testimony to the history
of British colonial botanic gardens and to the 19th
century colonial legacy of economic botany. This
is evidenced in its cultural landscape that has high
levels of authenticity and integrity, its crucial role
as a key node within the Empire’s global network of
botanical gardens and its role as a significant centre
for the exchange of plant research and specimens.

Successive waves of British botanists, many Kew-
trained, were appointed Superintendent or Director
of the Singapore Botanic Gardens. They brought
with them their unique cultural traditions and
specialist horticultural knowledge and practices,
which had a major influence on steering the
Gardens' early direction and continued work

. Their exceptional devotion to empirical study,
research, specimen and data collecting, as well

as experiments on key plants such as rubber and

ipecacuanha, carried a world-wide impact. Some of
the extant historic buildings in the Gardens, which
formerly provided accommodation or offices for
these men, are important reminders and links to
their bygone presence and efforts.

The evolution and sustained preservation of the
Botanic Gardens reflects the changing shiftin
attitudes regarding the role and functions of botanic
gardens worldwide and throughout Southeast Asia.
The assemblage of historic landscape features and
buildings, and conserved lowland primary rainforest,
in combination richly illustrate the development
and mixed role of the Botanic Gardens during the
period of British colonisation. These, together with
the more recent interventions since Singapore’s
independence, respect the cultural heritage of

the Gardens, and continue to support the very
significant scientific, educational, cultural and
recreational role and offer of the Botanic Gardens in
the modern city-state of Singapore. Today very large
numbers of Singaporeans continue to regularly visit
and are deeply attached to the Botanic Gardens,
appreciating its landscape and amenities in a variety
of ways.

Unique Contribution to the Economic and Social
Development of the Region through Plant
Transfer and Research

The Singapore Botanic Gardens' landscape today
bears testimony to the long-lasting history of and
unique contribution of plant transfer and research
to the economic and social development of the
region. Nowhere in the British colonies were the
effects of economic growth and discoveries more
felt than at Singapore Botanic Gardens. The
pioneering work carried out there in the 1880-90s
on rubber cultivation and tapping techniques set
in place the foundation of the early 20th century
rubber boom. By 1917, the Singapore Botanic
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Gardens had supplied over seven million rubber
seeds and encouraged plantation owners across

the Malay Peninsula to grow rubber instead of
other tropical crops. From Singapore, rubber
cultivation spread rapidly across Southeast Asia,
soon overtaking Brazil to become the primary
producer of natural rubber. Enabling and fuelled

by the transport revolution, rubber trade drew
enormous revenues which underpinned the region’s
early economic prosperity and gave it a significant
place in the world commodity trading markets."? As
stated by Brockway (1979) ‘between the two world
wars, Singapore was the rubber capital of the world'.
76% of natural rubber in the world is produced in
Southeast Asia today'?, and Singapore remains at
the heart of the primary market.

Without the work carried out in the Singapore Botanic
Gardens it is unlikely that the great developments in
the automobile, aviation, textiles and numerous other

12 Thomson, G. (1977) Singapore Rubber Centenary, 1877-1977.
Singapore Rubber Centenary Committee.

13 International Rubber Study Group (2012). The Rubber
Statistical Bulletin.
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industries, which relied on the mass production of
natural rubber, would have taken place. This is also
true in relation to telecommunications via undersea
cables covered in white gutta latex, the cultivation of
which was tested at the Singapore Botanic Gardens.
The Botanic Gardens also led the way in collecting,
growing and distributing other promising economic
crops throughout the tropics, including coffee, oil
palm, ipecacuanha, sugar cane, pineapple and fibre
plants. (Figure 16 illustrates where these originated).

In addition, the orchid breeding/hybridisation work
carried out at the Botanic Gardens during the first
half of the 20th century laid the foundation for the
establishment of the orchid cut-flower industry in
Southeast Asia and around the world.

Well-Defined and Preserved Cultural Landscape

The Singapore Botanic Gardens has a well-
defined cultural landscape, which includes a

rich variety of historic landscape features that
clearly demonstrates the evolution of the Botanic
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FIGURE 16 THE TRIALLING OF CROPS: INTRODUCING NEW CROPS TO SOUTHEAST ASIA
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Gardens since its establishmentin 1859. Unusually
it preserves within its historic core the original
landscape layout, as designed in the 1860s for the
initial pleasure gardens (as illustrated on Figure

15 on page 84). This layout reflects the English
Landscape Movement, its subsequent influence

on Victorian public park design and a response to
the topography of the site. The Tanglin core in the
southern part of the Botanic Gardens represents
one of the most authentic and unchanged examples
of original design among British colonial botanic
gardens in South and Southeast Asia, which is
unusual among botanic gardens of the era.

The Botanic Gardens' living collections contain a
number of veteran trees, many of which are over
100 years old. Uniquely, Singapore Botanic Gardens
is the only city botanic garden in the eastern
hemisphere to include a tract of primary, lowland,
equatorial rainforest within the original boundaries
of the Gardens, thus preserving in some small part
the ecological heritage of Singapore. The Rainforest
provides a reminder of Singapore’s natural heritage
before development changed the island forever, and
is of immense importance from a conservation point
of view. It contains trees native to Singapore which
are now rare specimens as a result of deforestation,
both locally and in the region. Ancient giant
Dipterocarps of unparalleled size on the island can
be found growing in the Rainforest and overall 60%
of the plants contained within it are considered rare
in Singapore. Furthermore, 10 species considered
at one point to be extinct, were rediscovered within
the Rainforest area and now represent the only
remaining specimens in Singapore.

The presence of historic landscape features such as
Palm Valley (laid outin 1879), The Dell (1882) and
the Sundial Garden (1929) reinforces Singapore
Botanic Gardens' heritage significance as a cultural
landscape.

The ensemble of historic buildings which contribute
to the cultural landscape of the Botanic Gardens
includes 12 Conserved Buildings (built between

the 1860s and 1950s). Five were erected for use

as residential and administrative buildings for the
Botanic Gardens’ senior staff and seven for use by
staff and students from the former Raffles College.
Whilst ten are bungalows, their architecture varies,
showcasing different aspects of the architectural

history of Singapore and of historic bungalow styles
(including the Black and White and Art Deco styles).
Extant bungalows from this era are now very rare in
Singapore. Only 10% of the original black and white
bungalows which housed the colonial residents are
still in existence. No other South or Southeast Asian
botanic garden can claim to have such eminent
and rare examples of their region’s architectural
heritage within a largely unchanged setting. Two
structures, the Bandstand and Swan Lake Gazebo,
are Conserved Structures.

Leading Scientific Institution of Tropical Botany
and Horticulture

Since 1875, the Singapore Botanic Gardens has
continued to be a leading centre in plant science,
research and conservation in Southeast Asia.
Today, it is internationally recognised as a leading
institution of tropical botany and horticulture.

Its library and herbarium collections serve as

an important reference centre for research on

the region’s flora for botanists from around the
world. The herbarium and associated collections
are distinguished both in the region and globally
because of their particular contribution to

tropical biodiversity research and inventorying,
more specifically within the Malay Peninsula. No
other herbarium in South or Southeast Asia can
claim to contain collections of such quality or
comprehensiveness in the original landscape
within which they were established. The Botanic
Gardens' herbarium can be singled out as having
been fundamental to, and still continuing to play

a key role in the compilation of the only well-
documented Flora of Peninsular Malaysia in super
rich everwet Southeast Asia (where few tropical
floras have ever been completed). In a growing
scenario of land use changes and increasing
conservation concerns it is important to underline
how the scientific organisation of the Malaysian
flora and its continuing update relied and continues
to rely on major specimen archival facilities such
as those provided by the Singapore Botanic
Gardens. Additionally, the seminal publications

on Malaysian flora are largely based on resources
from the Singapore Botanic Gardens and many are
written by staff from the Botanic Gardens. The site
represents the cradle of breeding science for orchid
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hybrids in Asia, first initiated at the Botanic Gardens
in the 1920s-1930s with formal orchid breeding
programmes continuing to this day.

The Botanic Gardens’ wide-ranging collections

are invaluable. The living collections, which partly
embody the Botanic Gardens'’ historic development,
shape its public appearance and play an important
role in the site’s scientific and conservation functions,
include 36,400 plant accessions and 9,021 taxa. /In
vitro collections include 92,000 micropropagation
plantlets. The preserved collections held in the
herbarium include 750,000 plant specimens

(8,000 of which are type specimens), 6,000 fungal
collections and 6,200 spirit accessions. The Library
and archive hold 28,000 books, 300 journal titles,
214 maps, 1,307 photographs, 2,000 paintings/
illustrations as well as DVDs, microfiches, microfilms
and unpublished manuscript material.

Integral Role in the Social History of Singapore

The Botanic Gardens has played an integral role

in the social history of Singapore, providing a
backdrop for the lives of its residents, both past and
present, and a continued sense of place and identity.
Singaporeans deeply cherish the Botanic Gardens,
which they visit for everyday recreational purposes
as well as to celebrate momentous occasions and
personal milestones in their lives. In 1959, the
Botanic Gardens was specifically picked as the
venue to launch multi-cultural celebrations aimed
at inspiring and achieving social harmony and racial
integration in Singapore prior to its independence.
These were opened at the Botanic Gardens by then
Prime Minister Lee Kuan Yew, in front of an audience
of 22,000. This was a key milestone in relation to
the birth of Singapore as an independent nation and
the development of a national culture.

Instrumental in the Greening of the City

The Singapore Botanic Gardens was and

continues to be instrumental in the greening and
transformation of Singapore into a ‘Garden City/
City in a Garden’, successfully implementing the
former Prime Minister Lee Kuan Yew's vision and
‘Garden City’ programme that started in the 1960s.
The Botanic Gardens provided the expertise, skills
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and resources needed to implement the vision and
continues to contribute through its plant research,
education and conservation work. The knowledge
and resources provided by the Botanic Gardens
enthused and empowered the people of Singapore
to take an active role in the greening of their city,
fostering a sense of pride and ownership within its
citizens. It can be said that the Botanic Gardens'
involvement in the greening of Singapore dates as
far back as the 1880s, when, under Cantley (the
Superintendent of the Botanic Gardens at the
time), the Botanic Gardens assumed the role of
propagating trees for planting in Singapore’s streets,
parks and natural areas.

Attributes of Outstanding Universal Value

A summary of the key attributes that together
convey the proposed Outstanding Universal Value of
the Singapore Botanic Gardens, and which need to
be protected, managed and monitored, is provided
in Box 9.

3.1.b  Criteria under which Inscription is

Proposed

The Singapore Botanic Gardens is proposed for
inscription on the World Heritage List under Criteria
(i) and (iv) of the World Heritage Convention.

Criterion (ii) - “Exhibit an important interchange
of human values, over a span of time or within

a cultural area of the world, on developments

in architecture or technology, monumental arts,
town planning or landscape design”.

The Singapore Botanic Gardens has been a prominent
centre for plant research in Southeast Asia since the
19th century. It continues to play a leading role in

the interchange of ideas, knowledge and expertise in
tropical botany, agricultural economy and horticulture
and represents an important reference centre for
botanists all over the world. The Botanic Gardens

has gained international recognition for starting

and maintaining traditions in plantation agriculture,
natural history, biodiversity science and conservation
in the region and has also played a pivotal role in

the greening of Singapore, which influenced town
planning in other cities in Southeast Asia.



BOX 9 ATTRIBUTES OF OUTSTANDING UNIVERSAL VALUE

1.) The Botanic Gardens' role as a leading
centre in plant science and conservation,
which has been a key function for the site
since the late 19th century.

Areas of focus have included:

— Plant exchange and economic botany, associated
with colonial plantation crops.

— Plant breeding/ornamental plant research.
— Plant taxonomy and systematic botany.
— Biodiversity and plant conservation.

— Capacity building and collaborative work - the
Botanic Gardens continues to endeavour to share
its knowledge and skills widely and encourage
collaborative research.

2.) The well-defined multi-layered cultural
landscape, which includes a rich assortment
of historic features and clearly demonstrates
the site's evolution.

This includes:

— Thesite’s original 1860s pleasure garden layout,
an unusual landscape design in the tropics
(containing interconnecting curving pathways and
promenades, a levelled parade area for military
bands to play music and a pocket of primary
lowland rainforest. It also includes Swan Lake,
created in 1866).

— Other historic landscape features including
heritage trees, heritage plant collections (e.g.
Frangipani collection), Palm Valley (1879), The Dell
(1882), the Sundial Garden (1929) and brick steps
constructed during the Second World War.

— The ensemble of surviving historic buildings and
structures (e.g. Burkill Hall and the bandstand).

3.) The invaluable living and preserved
plant collections, which underpin the site’s
scientific, conservation, educational and
recreational functions.

These consist of:

The living collections which include 36,400 plant
accessions which represent 226 plant families;
1,739 general; 6,544 species and 9,021 taxa. A
number of accessions pre-date the Gardens’
establishment and some are rare. The site also has
genetic collections.

The preserved collections, housed in the
internationally accredited Herbarium, which
include 750,000 dried paper mounted plant
specimens, of which 8,000 are type specimens;
6,000 fungi specimens and 6,200 plant/fungi
specimens preserved in alcohol.

The bibliographic and visual reference collections,
housed in the library and archive, which include
28,000 books/pamphlets, 300 journal titles, 2,000
paintings/ illustrations.

4.) The site's key contribution to the
development of Singapore’s identity and
social development.

The continued presence and survival of the Botanic
Gardens conveys a strong sense of place and
identity to Singaporeans.

The site provides a cherished and popular flagship
green space and visitor attraction, which continues
to foster community cohesion and cultural and
social ties in Singapore.

5.) The site’s key contribution to the greening
of Singapore, which has influenced town
planning in other cities across the world.

The Botanic Gardens was central (in a practical,
training and research capacity) to the delivery
of Lee Kuan Yew's ‘Garden City’ (now ‘City in a
Garden’) vision.

Today it plays a central role in providing expertise
and plant material for in situ conservation efforts
in Singapore; it delivers important educational
activities and also remains a key component of
Singapore’s green infrastructure network.
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Development in Economic and Ornamental
Plant Research

As one of the most important ‘Nurseries of the
Empire’ during the expansion of the British Empire,
the Singapore Botanic Gardens has played a

critical role in facilitating the interchange of ideas
and technologies integral to the production of
economically important plants. This interchange has
spurred important developments in many industries
and has thus exerted a profound influence on the
economic and social development of the region. In
particular, the Botanic Gardens' contribution with
respect to latex—producing crops (rubber especially)
and ornamental plants has left an indelible mark

on the world. This interchange of ideas is today
reflected partly in the Botanic Gardens' living
collections (which contain 21 trees originally planted
as part of the Economic Gardens and a vast array of
orchids) and partly in its built features (Ridley Hall
and Holttum Hall each respectively once housed
Ridley and Holttum'’s offices and laboratories).

The Botanic Gardens continues to operate a
specialised orchid breeding programme and is
hosting a new rubber plantation for research and
genetic conservation purposes from 2014.

The Botanic Gardens revolutionised the commercial
rubber industry in Southeast Asia. From the
Botanic Gardens, H. Ridley, Director (1888-1912),
conducted extensive research on the crop. Through
his discerning selection of higher-yielding rubber
strains, Ridley (with support from the Botanic
Gardens' staff) perfected the cultivation of rubber.
This, together with the new, trend—setting principles
and methods for tapping and curing rubber, which
Ridley had established', facilitated the success of
the rubber industry and transformed the landscape
and economy of Southeast Asia'®. The widespread
supply and use of rubber ultimately led to important
technological advancements in several industries
(e.g. automobile, aviation and textiles), with far-
reaching global impact. Harvey Firestone, son

of the founder of the Firestone Tire and Rubber

14 Brockway (1979) describes how 'by 1897 Ridley had worked
out the ‘wound response’ method of tapping, which yielded
quantities of latex without injuring the tree'.

15 Various articles from The Gardens’ Bulletin Straits
Settlements; Wong, K.M. (2012) ‘A hundred years of the
Gardens' Bulletin, Singapore’, Gardens’ Bulletin Singapore,
64 (1),1-32; Purseglove, JW. (1957) ‘History and functions of
botanic gardens’, Trop. Agricultural. Trin., 34 (3), 165-189.
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Company, once stated: it was not until 1898 that
any serious attention was paid to plantation
development. Then came the automobile and with
it the awakening on the part of everybody that
without rubber there could be no tires, and without
tires there could be no automobiles'. Indeed,
natural rubber plantation farming and new tapping
techniques facilitated the mass production of
pneumatic tyres and automobiles and technological
advancements associated with this industry. Third
generation saplings can be found growing in the
Botanic Gardens today (by the Botany Centre),
providing a link to rubber trees originally planted by
Ridley.

By 1917 Ridley's persistent promotion of rubber as
a valuable investment for plantation owners had
led to seven million rubber seeds being supplied
and sold from the Botanic Gardens’ Economic
Gardens. A great proportion of this went to Malaya,
for whom rubber production is felt to have made
one of the greatest contributions to prosperity.
Today, the Southeast Asian share in natural rubber
area is three quarters of the global area. Ridley
also experimented with latex—producing gutta trees
(Gutta percha, White gutta). Latex from the latter
was later used to coat the first undersea cables,
enabling international telecommunications.

Another key plantation crop promoted by Ridley
was oil palm (Elaeis guineensis). In a seminal paper
published in 1907, Ridley praised the economic
potential of the palm which unmistakably created

a demand for seed. Although it appears that

no commercial plantation of any size was ever
attempted in Singapore itself, from 1917 onwards
oil palm plantations were being established in the
Malay Peninsula where business grew steadily before
expanding exponentially from the 1960s. Plant
trials of Ipecacuanha (Carapichea ipecacuanha, the
standard drug for dysentery), which had previously
failed in India, were successful at the Singapore
Botanic Gardens during the mid—1880s; within

only two years the first commercial consignment
appeared on the London market.

16 Zephyr, F and Aldo, M.. (2010) ‘The International Natural
Rubber Market 1870-1930". Economic History Services
online.

17 International Rubber Study Group. (2012) The Rubber
Statistical Bulletin.



Orchids have been associated with the Botanic
Gardens since its establishment (a giant tiger orchid,
planted in the Gardens in 1861, can still be found
growing in its original location). However, it was

not until the late 1920s, under the Directorship

of Eric Holttum, that the Botanic Gardens' active
orchid hybridisation programme was launched.

In 1928 Professor Hans Burgeff of Wurzburg
showed Holttum a new method of asymbiotic
orchid seed germination® (now known as in vitro
propagation), which led to Holttum setting up an
orchid seedling culture laboratory in Holttum Hall.
There he conducted many experiments, and, by
the end of 1929, he was able to demonstrate the
merits of this new technique, which allowed him

to raise hybrids with confidence, efficiently and in
greater numbers. Following his initial success with
hybridisation, Holttum refined the objectives of the
breeding programme, having realised that further
improvements could be made on free—flowering cut-
flower hybrids in terms of colour, texture, form and
growth rate. Instead of focusing on free—flowering
hybrid plants for gardens, the emphasis shifted to
the production of cut-flower hybrids for commercial
cultivation. As a result, hybrids such as Aranda
‘Deborah’, Aranda 'Hilda Galistan’, Spathoglottis
‘Primrose’ and Dendrobium "Tan Chye Siam’ were
created, which became either successful parent
plants for hybridisation or commercially important
cut-flowers for export. Holttum laid the foundation
for the establishment of the orchid cut-flower
industry in Southeast Asia and around the world.

Today the Singapore Botanic Gardens is recognised
as the cradle of breeding science in Asia for orchids,
with hybrids produced by the breeding programme
in modern laboratories having regularly gained
international recognition. The Botanic Gardens

has registered more than 560 hybrids in the past
85 years, an unrivalled accomplishment among
botanic gardens across the world. Whilst private
breeders have now taken the lead in developing
hybrids for the cut—flower industry, several of the
hybrids bred by the Botanic Gardens are still being
exported as cut flowers (e.g. Aranthera Anne Black,
Aranda Majula and Oncidium Goldiana). The
Botanic Gardens now focuses on breeding hybrids
for landscaping, horticultural shows and Singapore’s
VIP orchid naming programme.

18 Originally developed by Professor Lewis Knudson

Biodiversity and Conservation Research

The importance of research linked with the
herbarium has led to the Singapore Botanic

Gardens being recognised as forming a vital part

of Southeast Asia’s backbone for biodiversity and
conservation sciences. Research carried out by the
Botanic Gardens' staff and visiting specialists, in well-
equipped modern buildings, has and continues to
contribute to both the botanical understanding of the
Malay Peninsula as well as that of the Southeast and
East Asian regions. The Singapore Botanic Gardens
collaborates with all institutions worldwide that
maintain active research programmes relating to the
study of the spectacularly rich flora of the tropical
and subtropical regions and since its establishment
has developed scientific relationships across the
globe. This has led to an on—going interchange of
ideas, transfer of technology and capacity building,
which has contributed to advances in scientific
understanding and biodiversity conservation in
Singapore and elsewhere in the world.

A wide range of internationally important and
influential papers, key works and reference books
have been written by botanists, some of world
renown, working at the Singapore Botanic Gardens or
heavily relying on resources found there. Examples
include: Flora of the Malay Peninsula by Ridley (1922-
25), A Dictionary of Economic Products by Burkill
(1935), Wayside Trees of Malaya by Corner (1940,
1952 and 1988), The Durian Theory by Corner (1949,
1954), Angiosperm Flora of Singapore Project by Tan,
Chua and Turner (1995) and Begonias of Peninsular
Malaysia by Kiew (2005). The work of the Botanic
Gardens' current researchers continues to contribute
to scientific publications and floras of the region.

The Botanic Gardens' tradition of widely disseminating
information and supporting scientists outside of
Singapore is still prevalent today. Publication of the
Botanic Gardens' research and advice dates back to
1891, when the Botanic Gardens launched the first
scientific agricultural journal in the Malay Peninsula,
but the interchange of ideas between the Singapore
Botanic Gardens and other botanical institutions
(including the Royal Botanic Gardens, Kew and a
number of British and non-British gardens) in relation
to their operation/management and botanical/
agricultural/horticultural activities had been taking
place from the onset (1870s).
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Development in Town Planning

The Singapore Botanic Gardens played a pivotal role
in the greening of Singapore, which has influenced
town planning in other cities across the world.
Singapore’s Garden City journey began in 1963,
when then Prime Minister Lee Kuan Yew planted

a mempat tree (Cratoxylum formosum), signifying
the start of the greening campaign. In response to
the launch of the tree planting campaign in 1963
and ‘Garden City’ vision in 1967, the Singapore
Botanic Gardens partly revised its mission to
spearhead the greening movement by providing the
expertise and resources needed to accomplish this
vision (e.g. through the provision of plant material,
the establishment of the School of Ornamental
Horticulture and research into plant health and

new species introductions). Indeed, the Botanic
Gardens has contributed significantly to Singapore’s
transformation into a Garden City through its work
in plant research, education and conservation. Staff
at the Botanic gardens also published useful guides
including a Guide to Tree Planting published in 1963
by A. G. Alphonso™.

Whilst the Botanic Gardens no longer acts as

the nursery for the greening of Singapore and

is no longer home to the School of Ornamental
Horticulture, it continues to work closely with
different departments within NParks, which has
taken on the role of spearheading the greening of
Singapore.

The Botanic Gardens also plays a central role in the
propagation and re-introduction of native orchids
and gingers as part of the greening programme.
Through the delivery of a wide-ranging educational
programme, the Botanic Gardens plays a central
role in enhancing community awareness and
participation in relation to plants, nature and the
greening of the island. The decision to locate
NParks’ headquarters (the government board
spearheading the greening of Singapore) at the
centre of the Singapore Botanic Gardens echoes
the enduring link between the Botanic Gardens and
the greening movement. A range of professional
training courses, led by the Centre for Urban
Greenery and Ecology (CUGE, based in House 1),
take place at the Botanic Gardens, including an

19 This reinforces the Botanic gardens’ involvement in the
greening movement from its inception.
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international executive programme focused on
the greening of Singapore. This programme has
been attended, for example, by delegates from
Angola, Brunei, China, India, Japan, Korea, Malaysia,
Mauritius and Turkey.

Singapore’s ‘City in a Garden’ town planning and
greening approach has been a source of inspiration
for a number of other Southeast Asian existing and
planned cities.

Criterion (iv) - “"Be an outstanding example of a
type of building, architectural or technological
ensemble or landscape which illustrates (a)
significant stage(s) in human history”.

The Singapore Botanic Gardens is an outstanding
example of a British tropical colonial botanic

garden and the best preserved of its kind. This
cultural landscape demonstrates its different stages
of development since 1859 through its layout®,
extant historic landscape and built features and its
uses and functions. The evolution and sustained
preservation of the Botanic Gardens reflects the
changing shift in attitudes regarding the role

and functions of botanic gardens worldwide and
throughout Southeast Asia. The assemblage

of historic landscape features and buildings

and conserved lowland primary rainforest in
combination, richly illustrate the development

and mixed role of the Botanic Gardens during the
period of British colonisation. These, together

with more recent interventions since Singapore'’s
independence, which respect the cultural heritage of
the Gardens, continue to support the very significant
scientific, educational, cultural and recreational role
and offer of the Botanic Gardens in the modern city-
state of Singapore.

Development of the Landscape

The Botanic Gardens' rainforest is a reminder of

the vegetation which would once have covered the
island, whilst its 1860s layout (in the southern part

of the Botanic Gardens) illustrates an unusual style
of landscape design in the tropics, namely a British
inspired pleasure garden. The pleasure garden layout
by Niven, which was inspired by a combination of the

20 The layout has left the unusual legacy of the English
Landscape movement in a tropical environment.



topography of the site and the English Landscape
style and Victorian public park layouts, broadly
survives intact. Such landscapes are rarely seen near
the equator, being typical of the temperate regions.
Veteran trees growing in the northern part of the site
as well as House 6 (the former field assistant's house)
echo the former presence of Economic Gardens,
whilst displays of orchids remind visitors of the
Botanic Gardens' continued internationally significant
work with this plant family.

Ensemble of Historic Buildings

The Singapore Botanic Gardens contains surviving
buildings, which represent notable stages in the
development of colonial architecture in Singapore.
Burkill Hall (1868), is not only the oldest surviving
building in the Botanic Gardens but is also a good
and rare survival of a plantation style Black and
White Singapore bungalow. Similarly E.J.H. Corner
House (1910), although more modest in scale, is also
a typical example of a Black and White bungalow
executed to a high level of craftsmanship and detail
of climatically sensitive design.

The ensemble of historic buildings in the Botanic
Gardens bears witness to the different stages of
the evolution and functions of the Botanic Gardens
and as a whole contributes to the significance of
the cultural landscape. The buildings are strongly
linked to a tradition of providing housing for
officials and administrators during the colonial

era. Whist Burkill Hall and E.J.H. Corner House
were constructed as residences for the Botanic
Gardens' Superintendents, Directors and Assistants,
Ridley Hall (1882) and Holttum Hall (1921) were
constructed as administrative buildings (offices,
laboratories and the library/herbarium). These
buildings provide important reminders and links to
the bygone presence and efforts of a great number
of botanists; including a number of British Kew-
trained botanists who had a major influence on
steering the Gardens' early direction and whose
work carried a world-wide impact.

Houses 1-5, on the other hand, were built during the
early 1920s to provide accommodation as well as
offices for academics working in the former Raffles
College, Singapore's first tertiary college, developed
on land which had previously formed part of the

Botanic Gardens. House 6 and the Garage were
builtin 1919 and 1924-28, serving as the residence
of the Economic Gardens' Field Assistant and
parking space for College professors. The Raffles
Hall/Building was built in the 1950s as halls of
residence for College students. Apart from the latter,
the historic buildings in the Botanic Gardens were
modest and domestic in scale with locations that
were convenient for the operational requirements
of the gardens at the time. Today, with a range of
different functions, they remain an essential part of
the Botanic Gardens' landscape as well as providing
evidence of its evolution.

Colonial Beginnings to National Identity

The Botanic Gardens was and continues to be
integral to Singapore’s heritage and development as
a nation. The Botanic Gardens illustrates significant
stages in human history, both in relation to British
colonisation and the history of Singapore. Its
landscape today bears important testimony to the
long—-lasting history and unique contribution of the
Site to the regions’ economic, social and scientific
development. Both the British and subsequently
the Singapore Government made concerted efforts
to preserve this cultural landscape, which provides
a continuous and essential sense of place and
identity for Singaporeans. Alongside its sustained
scientific, educational and recreational roles, the
Botanic Gardens played and continues to play an
important role in fostering community cohesion and
cultural and social ties in Singapore. The Botanic
Gardens has, for example, continuously provided
musical entertainment and concerts for visitors and
users, from the original military bands playing on
the parade ground in the 19th century to the current
concerts at Symphony Lake. Unusually, music was
often played by the light of the moon in the 19th
and early 20th centuries.
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3.1.c  Statement of Integrity

The Operational Guidelines require that the integrity
of the Nominated Property be demonstrated. The
Guidelines state that integrity is a measure of the
wholeness and intactness of the cultural heritage
and its attributes.

Completeness

The Nominated Property includes the complete
range of surviving elements necessary to express

its Outstanding Universal Values as an exceptional
example of a British tropical colonial botanic garden
in Southeast Asia; an integral element of Singapore’s
heritage and development as a nation; and an
illustration of interchanges of values connected

to ideas, knowledge and expertise in tropical and
economic botany and horticulture.

It encapsulates all the key elements that bear
witness to the historic development of the Botanic
Gardens' landscape and the Site's continued
scientific, educational and recreational functions.

The proposed World Heritage Site boundary
includes:

— The original extent and associated layout of the
original Botanic Gardens, developed during the
1860s as pleasure gardens with a purposefully
conserved area of primary rainforest and various
original Heritage Trees located outside it.

— The land annexed to the Botanic Gardens in
1866, which contains key heritage features such
as Swan Lake, Burkill Hall and Palm Valley.

— Part of the original northern extension of the
Botanic Gardens (Economic Gardens, 1879)
which contains heritage features such as trees
originally planted in the Economic Gardens, the
Field Assistant's house (House 6) and Chinese
tombs (dated 1842-81, which provide a link with
the previous land owners).
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— Buildings which testify to the site’s important
role in the interchange of ideas, including
Holttum Hall, which housed Holttum'’s in vitro
orchid propagation unit; and Ridley Hall - the
Botanic Gardens' earliest administrative building
(originally constructed to house the Herbarium
and Library collections but later used by Ridley as
his office and laboratory).

— Theliving, preserved, genetic and bibliographic/
visual reference collections.

Adequate Size

Detailed consideration has been given to
determining the size of the Nominated Property.
The boundaries have been drawn to ensure the
complete representation of the range of landscape
and built features and processes which convey the
property’s significance (as discussed in Sections 3.1b
and 3.1.c — completeness).

While the Nominated Property’s boundary could
be extended further to the north and south-west
to include the entirety of the Singapore Botanic
Gardens' extent, these areas contain no features
of importance that are not already represented
adequately. The land to the north (known as the
Bukit Timah Core) was given back to the Botanic
Gardens over the period 1985-2005, whilst the land
to the south-west (known as the Tyersall Forest)
was added to the Botanic Gardens in 2006 and is
currently under development.

Adverse Effects of Development/Neglect

The Nominated Property benefits from a rigorous
and well-resourced regime of maintenance and
control for its soft/hard landscape features. This is
also true for the site’s built features, although these
would benefit from being inspected on a more
regular basis.

The Masterplan (devised in the late 1980s/early
1990s) introduced new features/facilities in the
Botanic Gardens (e.g. the Healing Garden and
Botany Centre), required to meet 21st century
recreational, educational and scientific needs.
These were carefully designed and located in order



to preserve the Botanic Gardens' cultural heritage,
avoiding impact on their fabric and/or setting.

The legal duties placed upon the Nominated
Property provide additional assurances against
neglect and negative impacts from development.
Some of these have been in place since the mid-
1980s.

Condition

The physical fabric of the Nominated Property is in
good condition and the processes of deterioration
well controlled through measures such as termite
inspections, building restoration, successive planting
and regular site inspections by members of staff.

All the historic elements that are needed to
understand the core of the cultural landscape of
the Botanic Gardens (i.e. landscape design layout,
historic buildings, veteran trees, remnants of
Economic Gardens and primary Rainforest tract)
remain intact. The continued presence of the
Herbarium, Library and research laboratories bears
testimony to continued use of the Botanic Gardens
for scientific research.

Summary Statement of Integrity

The Nominated Property includes within its
boundary all elements necessary to express its
Outstanding Universal Values. Its completeness

is represented by the range of landscape features,
buildings and structures most closely associated
with the Singapore Botanic Gardens as a British
colonial botanic garden. The layout and ensemble
of landscape, buildings and structures included in
the Nominated Property have high integrity, being in
good condition and having survived virtually intact.
The physical fabric of the property largely has not
suffered from adverse effects of developments

or neglect, with inappropriate changes controlled
through statutory protection and management
measures. In addition, late 20th century changes
reflect the on-going development of the historic
use of the Nominated Property and its role in public
education. They do not significantly dilute the
cultural landscape, strong sense of place or traditions
that endure at the Singapore Botanic Gardens.

3.1.d  Statement of Authenticity

Singapore Botanic Gardens has and continues to be
a working scientific institution, a place of learning
and a hugely popular public amenity and visitor
attraction. Whilst the Botanic Gardens’ layout has
evolved and been refined over the last 150 years,
with some buildings and landscape features having
been removed to make room for improved facilities
or new attractions, the cultural and natural heritage
features central to the expression of the site’s
Outstanding Universal Values have been preserved.

The Operational Guidelines require that properties
nominated under criteria (i) to (vi) must meet

the conditions of authenticity. The conditions

of authenticity set out in the Guidelines that are
relevant to the Singapore Botanic Gardens are
discussed with respect to the following attributes:

— Form and design

Materials and substance

— Use and function

— Traditions, techniques and management systems
— Location and setting

— Intangible heritage

Form and Design

Since the establishment of the Botanic Gardens in
1859, its extent has expanded and contracted and
some of its display collections and built features
have changed. However, overall the Botanic
Gardens has retained all attributes necessary to
express its Outstanding Universal Value. This
pattern of change, growth and development

is integral to the history of all botanic gardens

and their ability to remain relevant in catering

to the needs and demands of visitors as well as
working scientific staff. Careful maintenance

and management has enabled the intended

form and design of different components of the
Botanic Gardens to be retained. Itis recognised
that inappropriate changes to management and
maintenance regimes could erode the design
intention of the Nominated Property.
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Key extant historic features which reflect
authenticity of design and form include:

The landscape layout in the southern part of the
Botanic Gardens — reflects accurately the original
‘pleasure garden’ design of the 1860s laid out by
Niven. This includes the original undulating land
form, Swan Lake (1866, the oldest ornamental
water body in Singapore) and serpentine path
layout radiating from the Bandstand Hill area.

The primary rainforest tract : predates the
Botanic Gardens and was purposefully retained
by the Agri-Horticultural Society and subsequent
governments.

Palm Valley: established in 1879.

The Potting Yard area beside Cluny Road :
survives from the 1880s when the Botanic
Gardens assumed the role of propagating trees
for planting in Singapore’s Forest reserves,
streets and parks. The presence of nurseries
and propagating facilities was and continues to
be central to the work and functionality of the
Botanic Gardens.

Burkill Hall (1868), Ridley Hall (1882), E.J.H.
Corner House (1910) and Holttum Hall (1921):
bungalows built to serve as administrative or
residential houses for senior Botanic Gardens
staff. Whilst their function has now changed,
they all broadly retain their original design, form
and key characteristics. Burkill Hall represents
a good and rare example of a plantation-style
black and white Singapore/Straits Settlement
bungalow. E.J.H. Corner House, albeit being
relatively modest, is a typical example of a black
and white bungalow executed to a high level

of craftsmanship. Ridley Hall is the Botanic
Gardens' earliest administrative building and

is of an architecture characteristic of the Early
Bungalow. Holttum Hall is the only building in
the Botanic Gardens which displays a distinctly
European style, though still incorporating
features of the Singapore/Straits Settlements
Bungalow.

House 6: completed in 1919, was used as the
residence of the Economic Gardens' Field
Assistant. Itis a modest building, which generally
retains its original layout and appearance (its
overhanging sun-shading was however possibly
added in the 1950s). House 6 illustrates a
transition from the traditional 19th century
colonial bungalow epitomised by the black and
white houses of Singapore to the later Public
Works Department housing influenced by the
prevalent Art Deco style in England.

The Sundial Garden: laid outin 1929 under
Holttum'’s directorship. Its water tanks were
added in the 1970s and the corner statues in
€.2006. The Botanic Gardens' general layout is
evident and its sundial, designed by Holttum's
wife, remains. In relation to the designed
landscape, it is recognised that the Sundial
Garden does not fit in very well with the rest
of the Botanic Gardens due to its more formal
design, but is an extant historic feature dating
back to 1929, which is also popular with visitors.

The pergola by the Sun Garden: completed in
1935 (rebuilt 1957).

The Bandstand: erected in 1930 to provide
formal shelter for bands playing on the parade
ground (on Bandstand Hill, laid out in the 1860s).
The Bandstand was used continuously for
concerts from ¢.1860 up until the 1980s and was
used again in 2013.

The brick steps which descend to the Plant
House Garden - constructed during World War ||
with bricks made by allied prisoners of war from
Changi prison.

Whilst Symphony Lake dates back to 1974 it was
excavated where a lake once stood. This lake,
Cluny Lake, was excavated in 1891.

Historic planting of varying ages: includes a
number of veteran trees (some pre-dating the
establishment of the Gardens) and historic
plant collections (such as palms, frangipanis and
orchids) as well as individual plant specimens
(such as the clump of tiger orchid by the former
junction of Office Gate Road and Main Gate
Road, planted in 1861).
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Materials and Substance

The Nominated Property comprises both structural
and non-living features as well as living vegetation,
in all its many forms. The ephemeral nature of
plants makes the Singapore Botanic Gardens a
dynamic living cultural landscape where change is
inevitable and continuous. All plants have finite lives
and at some stage a decision to remove or replace
them is unavoidable. Life cycles vary enormously
which has resulted in a range of plants found in

the Singapore Botanic Gardens today which pre-
date the Botanic Gardens' establishment — these
include trees in the Rainforest as well as 13 other
trees located across the site. 21 trees and seven oil
palms are believed to form part of the legacy of the
Botanic Gardens' role as a colonial economic garden
and third generation rubber tree saplings have been
planted by the Botany Centre.

The avenue of Sealing Wax Palms (Cyrtostachys
renda) was established in 1905; the legumes by
Swan Lake in 1889; the large clump of Nibung
Palm north of Holttum Hall in 1878; and the
Gigantochloa ridleyi bamboo in Palm Valley in
the early 20th century. In light of the dynamic
nature of the Botanic Gardens and its sensitivity
to change, careful maintenance, planning and
renewal (cyclical replacement of vegetation) has
been central to its management since its inception.
This has resulted in much original plant material
being preserved — either through the retention

of the plant itself or through propagation and
renewal using descendants of the original plant
material or the same species from another stock.
The history of development and change at the
Nominated Property, integral to its cultural value,
has also resulted in some new plant species being
introduced. Altogether a sense of continuity
between past and present in terms of the character
and setting of the Botanic Gardens has been
successfully preserved.

The Botanic Gardens' hard landscape components
(e.g. paths, bins, benches, lighting) are, for the
majority, made up of contemporary materials. The
climatic conditions pertinent to the Botanic Gardens
as well as the general wear and tear associated

with the Site being a public attraction have resulted
in these components needing to be replaced.
Wherever possible these have been replaced

with items made of the same material or modern
materials replicating their original material/style.
However, the Botanic Gardens' paths have generally
been resurfaced using modern materials.

On balance extant historic buildings and structures
retain much of their original fabric:

— Burkill Hall (1868), Ridley Hall (1882), E.J.H.
Corner House (1910) and Holttum Hall (1921)
have each been restored. This was generally
sensitively achieved, using appropriate materials
and techniques maintaining original features
and character. E.J.H Corner House would
benefit from modern additions, such as the glass
enclosures around the verandas, being removed.
The tegular ceiling boards in Ridley Hall detract
from the buildings historic character.

— Most of the original materials of the external
envelope of Houses 1-5 have been maintained
and some key internal features retained,
such as the staircase in each house and some
doors, windows, internal joinery and (modest)
decorative plasterwork in entrance halls.

— Most of the original materials of the external
envelope of the Raffles Hall/Building have been
maintained. Internally it has been refitted to
accommodate new office uses, though the
general character has been maintained.

— The garage block is preserved in its original form,
retaining key features and the character of the
original building.

— Although House 6 maintains many of its original
exterior features, it has been altered internally as
it has been adapted for new uses over time. Very
few original interior features survive.

— The Potting Yard's buildings were gradually
replaced. The existing buildings were not
constructed using authentic materials, in order
for them to be more durable and meet modern
needs.

— The Bandstand has been restored. This was
sensitively achieved, using appropriate materials
and techniques.

SINGAPORE
BOTANIC
GARDENS



938

— The Swan Lake gazebo was relocated to the
site in 1969 and recently restored. While the
balustrades, columns, acanthus acroteria and
rainwater spout are original, the ridge cresting,
hipped roof, brackets and ceiling are all later
additions. There would be benefit in conducting
further research to establish the gazebo's original
design.

— The columns and brackets of the second historic
gazebo are original, unlike the metal hipped roof,
rolled steel joist beams and tension rods.

— Other built structures such as pergolas
underwent restoration/conservation works, but
this was sensitively achieved.

Use and Function

The remit of the Nominated Property was extended
from a pleasure garden to a botanic garden in
1874, when the Agri-Horticultural Society who first
established the Botanic Gardens handed over its
management and maintenance to the government.
Ever since, the Botanic Gardens has continued to be
run as a botanic garden, maintaining documented
and living collections of plants for the purposes of
scientific research, conservation, display/recreation
and education. These roles are important cultural
values of the site.

The recreational value and use of the Botanic
Gardens has steadily increased - today it is the most
visited botanic garden in the world, used by a wide
range of user groups. The Botanic Gardens has long
been an inclusive meeting place for all members of
the community, who continue to cherish it deeply.

All the Botanic Gardens buildings, apart from those in
the potting yard area have been given new uses, allowing
the Botanic Gardens to evolve and meet contemporary
needs. The presence of nurseries and propagating
facilities, a library, laboratories and a herbarium (most
now housed in new fit for purpose buildings) was and
continues to be central to the work and functionality

of the Botanic Gardens. A herbarium and library have
existed at the site since 1875 and laboratories since the
late 19th century. Accommaodation for Directors and
senior members of staff is no longer provided on site,
but was the norm up until 1969.
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Traditions, Techniques and Management
Systems

The Nominated Property has been managed and
maintained as a botanic garden since the late
19th century, which has provided continuity in

its administration. Albeit having been managed
originally by an Agri-Horticultural Society, the site
has continuously been under the management of
a dedicated garden team, generally headed by a
Superintendent or Director). From the 1860s the
colonial government also contributed to the labour
force. An overall continuity of management and
maintenance prevailed, even during the two world
wars or when the Botanic Gardens was focused on
the greening of Singapore.

In relation to horticultural practices and traditions,
until 1974 staff lived on site and very often sons
and daughters learnt the trade from their fathers
or mothers in order that they could continue to
live in the Botanic Gardens. This learning role was
eventually translated into the School of Horticulture,
founded 1972 and continued until 1999. The
tradition of labelling plants and keeping records,

a tradition specific to botanic gardens, has been
upheld at the Singapore Botanic Gardens since at
least 1875.

The Botanic Gardens has and continues to provide
the venue and backdrop for a number of local
traditions, such as the celebration of momentous
occasions/personal milestones. A key social
tradition in the Botanic Gardens is that of musical
performances, which began in c.1860 and continue
to this day.

Location and Setting

Whilst the Singapore Botanic Gardens has always
been in the same location, its extent has expanded
and contracted over the last 150 years. Although a
number of generally more temporary buildings and
structures have been removed over time, alongside
the majority of the Economic Gardens (both those
originally located to the south-west and the main
Economic Gardens later located to the north), all
other key historic features have remained in the
same location. A small number of plants have been
relocated, including some original trees from the



Economic Gardens, which were transplanted when
the land was about to be lost. It should be noted
that whilst buildings such as Ridley Hall and Holttum
Hall remain in their original location, their collections
(herbarium, library and genetic collections)

have been relocated to new premises within the
Nominated Property, to ensure their security and
safety.

The internal setting of landscape components has
been retained on balance. The setting of some of
the historic buildings has been somewhat altered

in some cases. For example, the National Orchid
Garden, which surrounds Burkill Hall, is not the
original landscaping for this area. E.J.H. Corner
House was originally located on Cluny Road when
this formed the boundary of the Botanic Gardens
and was known as 30 Cluny Road - today it is set
among lush vegetation and it is unclear if this was
always the case or the design intention. Ridley Hall
and Holttum Hall are part of a cluster of buildings
which, from 1902 to 2002, included another building
(south of Holttum Hall) which housed the herbarium
- this building was demolished and recently
replaced with a temporary gallery space. The Botany
Centre, completed in 2006, partly overshadows
Ridley Hall. Houses 1-5 are each situated so that
their gardens look down onto the Botanic Gardens
and are largely secluded by vegetation. On the
front, the houses look onto what has become a ring
road around the college buildings. House 1, which

is lower than the road level, has been obscured

by a large modern canopy. It also now faces a
number of modern college buildings, which is also
true of House 2. Houses 3, 4 and 5 remain in close
proximity to the historic college buildings with

which they still form a discernible group. House 5

is however slightly obscured by a new two-storey
building to its side.

The Bandstand's setting has generally been
preserved, despite some contemporary gardens
having been laid out close by and shrub beds having
been planted around its base.

Intangible Heritage

The Nominated Property has long formed part of
Singapore's social and cultural history, etched in
the memories of generations of Singaporeans and
visitors and providing a continuous sense of place
and identity in a rapidly changing environment.

Visitors remain deeply attached to the Botanic
Gardens and appreciate it for what it offers
culturally, socially and personally. The invaluable
and distinctive green space it affords helped shape
the cultural identity of the island through the shared
memories of many generations of the Botanic
Gardens' visitors, and is part of its unique character.

Summary Statement of Authenticity

The key attributes that contribute to the
Outstanding Universal Values of the Nominated
Property meet the conditions of authenticity. The
landscape, buildings and structures within the
Nominated Property have high levels of surviving
authentic fabric and the spatial planning and
layout of the Nominated Property is authentic.
Considerable elements of the Nominated Property
are either still used in the manner in which they
were originally intended, or are used in a manner
that is sensitive to their original purpose.

3.1.e  Protection and Management

Requirements

The Nominated Property is protected by laws of

the Singapore Government, namely the Parks and
Trees Act and the Planning Act, which provide for

a range of statutory conservation designations and
development control planning measures that will
protect and conserve its attributes of Outstanding
Universal Value. The majority of the Gardens is
designated as a National Park, and the whole of the
Nominated Property is designated as a Conservation
Area (which includes a number of Conserved
Buildings and Structures) and it is also designated

as a Tree Conservation Area. Works affecting these
conservation designations are strictly controlled
under the relevant legislation. The visual setting of
the Nominated Property within the proposed Buffer
Zone is protected by stringent controls on the height
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and form of buildings implemented through the
Singapore Master Plan.

All land within the Nominated Property is within the
ownership of the State and under the management
of NParks. The Singapore Botanic Gardens' current
annual operating and staff budget is S$15 million,
with substantial additional funding available to
support a variety of infrastructural developments
and maintenance works. The Singapore Botanic
Gardens employs 125 full-time staff, supported

by an active volunteer base. Responsibility for the
Gardens' overall management lies with its Director
who is assisted by two Senior Deputy Directors

and four Deputy Directors. The Management

Plan submitted with the Nomination provides an
overarching framework for the long-term protection
and conservation of the Nominated Property.
Implementation of the Management Plan is
overseen by a Management Committee comprising
representatives from the National Heritage Board/
Preservation of Sites and Monuments, National
Parks Board/Singapore Botanic Gardens, Urban
Redevelopment Authority, Singapore Tourism
Board, National University of Singapore, ICOMOS
Singapore, Singapore Botanic Gardens volunteers,
The Ministry of Education, The Nature Society
Singapore, The Singapore Gardening Society, The
Singapore Heritage Society, The Singapore Institute
of Architects and the Tanglin Neighbourhood
Committee.

There are currently no substantial threats to the
Outstanding Universal Values of the Nominated
Property. Comprehensive and on-going
management, maintenance and monitoring of the
Nominated Property as a whole and its individual
components will be undertaken in accordance with
the approved Management Plan to ensure adequate
protection and conservation of its attributes of
Outstanding Universal Value. The Singapore
Government is committed to recognising the status
of the Singapore Botanic Gardens’ as a World
Heritage Site, supported by the relevant legislation
under the Parks and Trees Act and the Planning Act.
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32 Comparative Analysis

Botanical Gardens Inscribed as World Heritage
Sites

Whilst nascent botanic gardens can be reasonably
identified in, for example, Aztec, Chinese, Egyptian
and Arabic cultures, it is widely accepted that the
world's first botanic gardens were the 16th century
university physic or medicinal gardens of Italy. The
Orto Botanico at Padua in Italy (1545), inscribed as
a World Heritage Site in 1997, is undoubtedly the
finest example of the renaissance hortus medicus.
Unlike their successors, renaissance botanic gardens
were devoted to growing medicinal plants as a
research resource and at this stage botany was
considered an adjunct to the study of medicine. In
light of this, the botanical gardens of the renaissance
and those of the colonial period do not invite direct
comparison.

The ‘modern’ botanic garden is a product of the
intellectual movement known as the Enlightenment,
which combined a sense of aesthetic taste with a
rational concern for scientific endeavour. It became
acceptable to combine beauty and science, which
heralded the start of the age of botanic gardens.
Botanic gardens such as the Royal Botanic Gardens,
Kew (1759, London, UK), inscribed as a World
Heritage Site in 2003, were set up across Europe

to try to cultivate new species brought back from
tropical expeditions and became fundamental

in both promoting and encouraging botanical
exploration as well as establishing new botanic
gardens (primarily for economic reasons).

The colonial powers, and in particular the British
and Dutch, established botanical gardens worldwide
within their respective empires, from the Caribbean,
Pacific, Australia and New Zealand, to Hong Kong,
Indonesia and South Africa. The spread of botanic
gardens was the mark of a global race to pursue
new riches, as what were to become essential
commodities spread around the world.?" Colonial
botanic gardens, such as the Singapore Botanic
Gardens, became laboratories for crops which

had been migrated out of their native landscapes.
These ‘Nurseries of the Empire’ enabled imperial
dominance both practically and ideologically in an

21 Jackson, A. (2013) Buildings of Empire, Oxford University
Press.



era when botanical research was at the forefront of
scientific enquiry and a driving force in the world
economy. These places of tranquillity and beauty
were the focus of intense economic activity and crop
growing during the colonial expansion (late 18th/
early 20th century), which resulted in the face of
trade and balance of power changing forever. Kew
(London) played a leading role in both establishing
and co-ordinating a worldwide network of botanical
outposts and was the British Empire's botanic hub
back home. As described by Brockway (1979)

'‘Kew became a clearinghouse for the exchange of
plant information and a depot for the interchange
of plants throughout the empire; it sent plants
wherever it saw commercial possibilities'. The very
European nature of Kew as well as its role as ‘mother
ship’ sets it and its contemporaries (e.g. Leiden,
Vienna and Paris), apart from colonial botanical
gardens such as the Singapore Botanic Gardens.

Two more botanic gardens are inscribed on the
UNESCO World Heritage List, Kirstenbosch Botanical
Gardens (Cape Town, South Africa) and the Rio de
Janeiro Botanical Garden (Rio, Brazil). Both are
inscribed as part of much larger sites namely the
Cape Floral Kingdom (inscribed in 2004) and the
Rio de Janeiro: Carioca Landscapes between the
Mountain and the Sea (inscribed 2012) and thus

do not invite direct comparison. The former is a
modern garden and was inscribed as a natural
World Heritage Site and the latter as part of a site
which consists of an exceptional urban setting
encompassing the key natural elements that have
shaped and inspired the development of the city of
Rio de Janeiro (the Rio de Janeiro Botanical Gardens
were laid out in 1808 by the Portuguese).

It should be noted that whilst a small number

of Botanic Gardens have been inscribed on the
World Heritage List (some as part of larger sites),
no colonial botanic garden, as a specific type of
property, has yet been inscribed. The inscription
of the Royal Botanic Gardens, Kew in part denotes
the British Empire’s remarkable contribution to the
international spread of horticultural knowledge

in pursuit of economic gain. As Kew's satellites
and the Empire’s institutional outposts, British
colonial botanic gardens complete the story of

this worldwide exchange of knowledge and plants.
Of the many satellites established in this global
network, those in the tropics and especially those in

South and Southeast Asia stand out. The Singapore
Botanic Gardens represents an outstanding example
of a British tropical colonial botanic garden, the

best preserved of its kind and one of the most
influential in terms of the economic botany

work carried out there (particularly in relation to
rubber and Ipecacuana); thus making it worthy of
representation on the World Heritage List alongside
its ‘parent’, Kew.

Tropical Colonial Botanic Gardens

A great concentration of colonial botanic gardens
lies in the humid tropics. The distinctive climate,
ecosystems and biodiversity of this latitude
distinguishes these botanic gardens from their
counterparts in the rest of the world as a result

of their unique output and character and their
perceived historical value for development of new
crops. Indeed, the potential and challenges of an
‘ever wet’ environment and the resultant successes
in economic crop growing places these gardensin a
category of their own, separate from gardens in the
seasonal temperate regions, where most well-known
botanic gardens reside.

Among all colonial botanic gardens in the world
South and Southeast Asian gardens have an
unrivalled importance in colonial history. No other
region of the world can claim to have produced
botanic gardens as productive or as cutting edge as
those in South and Southeast Asia. The pioneering
work done there was to steer the course of history
in new directions, revolutionising trade, toppling
and establishing economies and determining the
international power balance. The most important of
these tropical colonial botanic gardens included:

— Sir Seewoosagur Ramgoolam Botanical Garden
(Pamplemousses Botanical Garden), Mauritius
(French/British).

— Bogor Botanic Gardens and its extension Kebun
Raya Cibodas Botanical Gardens, Indonesia
(Dutch).

— Royal Botanic Gardens Peradeniya and
its lowland and highland sister gardens,
Henarathgoda and Hakgala, Sri Lanka (British).

— Calcutta Botanic Garden, India (British).
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— Hong Kong Zoological and Botanical Gardens,
Hong Kong (British).

— Penang Botanic Gardens, Penang Island,
Malaysia (British).

— Singapore Botanic Gardens (British).

Of these tropical colonial botanic gardens, only Sir
Seewoosagur Ramgoolam Botanical Garden does
not fall within South and Southeast Asia.

British South and Southeast Asian Tropical
Colonial Botanic Gardens

British South and Southeast Asian botanic gardens
were pre-eminent as a direct consequence of their
mutually advantageous role as outposts of the Royal
Botanic Gardens, Kew and their place within a wider
network. Kew was the nerve centre for all colonial
botanic expeditions and the movement to research,
experiment and cultivate valuable economic crops
within the Empire’s numerous colonies. Satellite
botanic gardens were established for this very
purpose, expanding Kew's global access to plant
species and data over decades. It should be noted
that the British network was much bigger than that
of other colonial empires, which generally only
comprised 1-2 gardens, as opposed to the British
Empire’'s 100+ gardens that spread from Jamaica
to Singapore and Fiji (when the British Empire was
the most extensive empire in world history). The
infusion of resources, direction and expertise from
Kew and plant exchange between these botanic
gardens enabled the world class research and
discoveries that occurred there. These gardens
formed part of a network radiating out from the
nerve centre of botanical activity at Kew, not only
benefitting from Kew, but providing the essential
resources which made Kew the world’s most
important botanical institution.

Colonial botanic gardens in South and Southeast
Asia take their place in history as the sites where
the most important developments in economic
crop growing took place during the 19th century.
The revolutionary advances in rubber, cinchona
and oil palm had ramifications on the global
economy, which established this region of Asia as
an important economic power. Malaya became
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the biggest rubber producer in the world as a direct
consequence of Henry Ridley's work on rubber,
which he carried out at the Singapore Botanic
Garden during the late 19th century. An entirely
new and booming economy was created out of

a plant which was not native to the region. This
was intimately intertwined with the technological
advances in industries which benefitted from the
emergence of this newly plentiful resource. Ridley
also promoted the growing of cacao and African

oil palm. Singapore Botanic Gardens carried out
experiments with almost every crop which now
exists in the region or which had potential to thrive.
While Bogor Botanic Gardens (and its extension)
played an important role for the Dutch empire, it
does not compare to the impact British tropical
botanic gardens had on the success of the British
Empire.

Royal Botanic Gardens Peradeniya

The Royal Botanic Gardens Peradeniya, established
in 1821, contains 3,000 species of orchids, spices,
palm trees and medicinal plants in a setting which

is largely unchanged. Its landscape layout is formal
(living collections are laid out in a strictly taxonomic/
systematic order) in comparison to the informal
English Landscape style inspired layout found at the
Singapore Botanic Gardens. Three historic buildings,
classical in style, survive - namely the Herbarium and
two monuments dedicated to two of the gardens’
former Directors. Some of Peradeniya’s specimen
trees are subject to on-going impact by large
numbers of roosting fruit bats.

The Royal Botanic Gardens Peradeniya was the site
of important advances in economic crop growing
especially tea and cinchona (at its sister garden
Hakgala, founded 1861) and its importance in the
history of economic crop growing is significant
within Sri Lanka. Peradeniya and Henarathgoda
contain a number of original rubber trees which
are from the same source as those in Singapore,
whose descendants founded the rubber industry.
Peradeniya was an important early research facility,
a role which has continued on a greater scale in
Singapore. The herbarium currently contains
around 125,000 specimens. Peradeniya exchanged
plants with the Singapore Botanic Gardens from the
1870s.



Penang Botanic Gardens and Malacca Botanical
Garden

The Penang Botanic Gardens (for a long time better
known as the Waterfall Gardens) was established

in 1884 by the Straits Settlements’ administration
(which was headquartered at the Singapore Botanic
Gardens) and acted as a 'satellite/sister garden’ to
the Singapore Botanic Gardens up until the late
1940s. At that time Penang's overseer reported to
the Straits Settlements Director of Gardens’, based
at the Singapore Botanic Gardens. Equally, the
botanical station at Malacca, established in 1886,
was under the auspices of the Straits Settlements
and its work was subsidiary to that of Singapore
Botanic Gardens. The important work that was
done at Penang was intended to support that of
Singapore Botanic Gardens, developing initially as

a repository before being subsumed as a planting
research centre from the 1880s until World War 1.
Much of the herbarium at Penang was incorporated
into Singapore Botanic Gardens’ herbariumin 1910
and in 1945. World War Il had an adverse impact
on the Penang Botanic Gardens, linked to a lack of
funds and direction and the accumulation of war
debris in the Gardens. Upon British re-occupation
in 1945, much restoration and cleaning up had to
be done. As part of post war reorganisation, the
Penang Botanic Gardens was separated from its
parent establishment in Singapore. The Gardens’
role in research and botanical activities was
gradually eroded. Much of the Penang Botanic
Gardens ‘ original layout (informal in style) survives,
but with additions across the site (including nursery
facilities and other recent buildings). The renowned
waterfall area, now managed by the Water Authority,
is no longer publicly accessible.

Calcutta Botanic Gardens

Calcutta Botanic Gardens, established in 1787 is
the largest and oldest site of its kind in South Asia.
Its layout has been altered since its inception, with
some elements (such as the late 18th century teak
plantation and the mid-19th century pleasure
gardens of the Calcutta Agri-Horticultural Society)
no longer remaining. Its 1870s layout, designed by
its then superintendent Dr George King, was praised
for its quality, containing undulating surfaces and

artificial moats and lakes. The re-housed herbarium
contains 2.5 million plant specimens from 350
families compared to Singapore Botanic Gardens'
750,000 specimens. While the collection may be
larger, it focuses more on the Indian subcontinent,
whereas the herbarium at Singapore Botanic
Gardens is more cross-regional in character. The
Calcutta Botanic Gardens contains an impressive
collection of palms, with 116 species of 53 genera.
The Singapore Botanic Gardens has a larger variety
of palms (683 species).

Hong Kong Botanical Gardens

The Hong Kong Zoological and Botanical Gardens,
established in 1871 as an extension to the parkland
and gardens of the Governor's residence, stretches
over 5.6 hectares. In its early stages it acted as an
entrepdt for the export of the largely unknown flora
of China to the Royal Botanic Gardens, Kew and
elsewhere. At this time it had a significant influence
on the establishment of afforestation on the island.
It also formerly made a contribution to plant science
research and to the impact of economic botany

on the prosperity of the region. It was renamed in
1975 as Botanical and Zoological Gardens to reflect
the increased commitments to zoological exhibits.
Today, the botanic gardens is a popular urban park
and zoo, which contains 1,000 species of plants and
retains some of its original formal layout/features.

Summary

All these sites to some degree contributed to 19th
and early 20th century developments in economic
crop growing, which established this region of Asia
as an important economic power. However, Ridley's
extensive work at the Singapore Botanic Gardens

in the late 19th/early 20th century on perfecting
the cultivation, extraction and curing of rubber,
combined with his relentless promotion of the crop,
can be singled out as perhaps the most significant
contribution to Malaya becoming the biggest rubber
producer in the world and creating an entirely new
and booming economy with global influence.

The Singapore Botanic Gardens also played a key
role in economic and ornamental plant research
relating to other crops such as oil palm, Ipecacuanha
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and gutta percha. The results of orchid breeding
and hybridization experiments carried out at the
Singapore Botanic Gardens in the late 1920s laid the
foundation for the establishment of the orchid cut
flower industry in Southeast Asia and around the
world.

Today, the Singapore Botanic Gardens is
internationally recognised as a leading institution
for tropical botany and horticulture and its library
and herbarium collections serve as an important
reference centre for research on the region’s flora
for botanists around the world. The Singapore
Botanic Gardens' well-defined cultural landscape
clearly demonstrates the site’s evolution since its
establishmentin 1859 and unusually still preserves
its historic core, which represents one of the most
authentic and unchanged examples of original
design among British colonial botanic gardens in
South and Southeast Asia. Its surviving historic
landscape and built features have high levels of
authenticity and are well maintained and it is the
only city botanic garden in the eastern hemisphere
to include a tract of primary lowland rainforest
within the original boundaries of the gardens,

thus preserving the unique ecological heritage of
Singapore. Itis also recognised as having played a
pivotal role in the greening of Singapore (providing
expertise, skills and resources), which has influenced
town planning in other world cities.

The Singapore Botanic Gardens is amongst the best
examples of British colonial botanic gardens, having
continued and expanded on all of its functions. The
continuity of its scientific and research roles with
regional reach is notable (including its continued
dedication to plant systematics research), as are
both the local and international traditions that typify
its visitorship.

Whilst most of the tropical botanic gardens from
the British colonial network have vanished, the few
remaining ones in South and Southeast Asia have
unfortunately lost or partly lost some their original
features/functions.
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33 Proposed Statement of
Outstanding Universal Value

Brief Synthesis

The Singapore Botanic Gardens, originally laid out
in the 1860s, is a green lung in the midst of rapid
and extensive urban development. In addition to its
botanic excellence today, the continued presence
of the Botanic Gardens has provided generations

of Singaporeans and visitors alike with a sustained
sense of place and anchor to the island’s local
cultural history.

The Singapore Botanic Gardens is an exceptional
example of a ‘British tropical colonial botanic
garden’ which emerged during the 19th century
period of global expansion, exploration and
colonisation in Southeast Asia. The Botanic Gardens
assumed a pre—eminent role in the promotion of
economic botany in the Malay Peninsula and Straits
Settlements administration during the late 19th
century and early 20th century. Today the landscape
of the Botanic Gardens bears testimony to the
history of British colonial botanic gardens, the 19th
century colonial legacy of economic botany and the
long lasting history of and unique contribution to
the economic, social and scientific developments

of the region. In particular, the pioneering work

on rubber cultivation and techniques for tapping
carried out in the 1880s and 1890s set in place the
foundation of the early 20th century rubber boom
in Southeast Asia.

The Botanic Gardens has a well-defined cultural
landscape which includes a rich variety of historic
landscape features that demonstrate clearly

its initial establishment as a pleasure garden

in the 1860s and its subsequent evolution and
continued role as a botanic garden. The extensive
living collections include many veteran trees and
unusually the site includes a six hectare tract of
primary, lowland, equatorial rainforest within its
boundaries. An ensemble of historic buildings
including colonial style bungalows, built between
the 1860s and 1920s for staff residences and
administration, contributes to the cultural landscape
of the Botanic Gardens.



Since its beginning, the Singapore Botanic Gardens
has been a leading centre in plant science, research
and conservation in Southeast Asia. Today it is
internationally recognised as a leading institution
of tropical botany and horticulture and its library
and herbarium collections serve as an important
reference centre for botanists all over the world.
The site represents the cradle of breeding science
for orchids in Asia, a hybrid programme having first
been initiated in the Botanic Gardens in the 1920s,
with formal orchid breeding programmes continuing
to the present.

The Botanic Gardens has played an integral role in
the social history of Singapore, providing a backdrop
for the lives of residents, both past and present

and a continual sense of place and identity in an
otherwise changing city. It was and continues to be
instrumental in the ‘greening’ and transformation

of Singapore into a ‘City in a Garden’, successfully
implementing the former Prime Minister Lee Kuan
Yew's vision for this in the 1960s.

The British South and Southeast Asian colonial
botanic gardens were preeminent in terms of other
colonial botanic gardens, as a direct consequence
of their mutually advantageous role as outposts of
the Royal Botanic Gardens, Kew. Singapore Botanic
Gardens was part of a wide network of over 100
other British botanic gardens, which was many
times bigger than that of other colonial empires.
All these sites to some degree contributed to 19th
century developments in economic crop growing
which established this region of Asia as an important
economic power. However, Ridley’s late 19th/
early 20th century extensive work on perfecting
rubber cultivation and extraction, undertaken at
the Singapore Botanic Gardens, combined with his
relentless promotion of the crop, can be singled
out as perhaps the most significant contribution

to Malaya becoming the biggest rubber producer
in the world and creating an entirely new and
booming economy with global influence. As stated
by Brockway (1979) ‘between the two world wars,
Singapore was the rubber capital of the world'.

Other remaining British tropical colonial botanic
gardens that have survived fully or in part in South
and Southeast Asia include Penang (Malaysia),
Peradeniya (Sri Lanka), Calcutta (India) and Hong
Kong. Only Peradeniya and Calcutta continue as
significant botanic gardens today with a degree of

scientific and recreation functions. The combination
of Singapore Botanic Gardens' rich and diverse
historic cultural landscape; long-established
scientific, educational and recreational world-class
functions; remarkable contribution to economic and
ornamental plant research (particularly in relation
to rubber production and orchid hybridisation);

high level of authenticity and integrity; role in the
greening of Singapore and the shaping of the
island's identity; along with the presence of a tract of
primary lowland rainforest make it stand out when
compared to other similar properties.

Criteria under which Inscription is Proposed
(and Justification)

The Singapore Botanic Gardens is proposed for
inscription on the World Heritage List under Criteria
(i) and (iv) of the World Heritage Convention.

Criterion (ii) - “Exhibit an important interchange
of human values, over a span of time or within

a cultural area of the world, on developments

in architecture or technology, monumental arts,
town planning or landscape design”.

The Singapore Botanic Gardens has been a
prominent centre for plant research in Southeast
Asia since the 19th century. It continues to play a
leading role in the interchange of ideas, knowledge
and expertise in tropical botany, agricultural
economy and horticulture and represents an
important reference centre for botanists all over the
world. The Botanic Gardens has gained international
recognition for starting and maintaining traditions
in plantation agriculture, natural history, biodiversity
science and conservation in the region and has also
played a pivotal role in the greening of Singapore,
which influenced town planning in other cities in
Southeast Asia.
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Criterion (iv) — “Be an outstanding example of a
type of building, architectural or technological
ensemble or landscape which illustrates (a)
significant stage(s) in human history”.

The Singapore Botanic Gardens is an outstanding
example of a British tropical colonial botanic

garden and the best preserved of its kind. This
cultural landscape demonstrates its different stages
of development since 1859 through its layout??,
extant historic landscape and built features and its
uses and functions. The evolution and sustained
preservation of the Botanic Gardens reflects the
changing shift in attitudes regarding the role

and functions of botanic gardens worldwide and
throughout Southeast Asia. The assemblage

of historic landscape features and buildings

and conserved lowland primary rainforest in
combination, richly illustrate the development

and mixed role of the Botanic Gardens during the
period of British colonisation. These, together

with more recent interventions since Singapore’s
independence, which respect the cultural heritage of
the Gardens, continue to support the very significant
scientific, educational, cultural and recreational role
and offer of the Botanic Gardens in the modern city-
state of Singapore.

Statement of Integrity

The Nominated Property includes within its
boundary all elements necessary to express its
Outstanding Universal Values. Its completeness

is represented by the range of landscape features,
buildings and structures most closely associated
with the Singapore Botanic Gardens as a British
colonial botanic garden. The layout and ensemble
of landscape, buildings and structures included in
the Nominated Property have high integrity, being in
good condition and having survived virtually intact.
The physical fabric of the property largely has not
suffered from adverse effects of developments

or neglect, with inappropriate changes controlled
through statutory protection and management
measures. In addition, late 20th century changes
reflect the on-going development of the historic
use of the Nominated Property and its role in
public education. They do not significantly dilute

22 The layout has left the unusual legacy of the English
Landscape movement in a tropical environment.
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the cultural landscape, strong sense of place or
traditions that endure at the Singapore Botanic
Gardens.

Statement of Authenticity

The key attributes that contribute to the
Outstanding Universal Values of the Nominated
Property meet the conditions of authenticity. The
landscape, buildings and structures within the
Nominated Property have high levels of surviving
authentic fabric and the spatial planning and
layout of the Nominated Property is authentic.
Considerable elements of the Nominated Property
are either still used in the manner in which they
were originally intended, or are used in a manner
that is sensitive to their original purpose.

Protection and Management Requirements

The Nominated Property is protected by laws of

the Singapore Government, namely the Parks and
Trees Act and the Planning Act, which provide for

a range of statutory conservation designations and
development control planning measures that will
protect and conserve its attributes of Outstanding
Universal Value. The majority of the Gardens is
designated as a National Park, and the whole of the
Nominated Property is designated as a Conservation
Area (which includes a number of Conserved
Buildings and Structures) and it is also designated

as a Tree Conservation Area. Works affecting these
conservation designations are strictly controlled
under the relevant legislation. The visual setting of
the Nominated Property within the proposed Buffer
Zone is protected by stringent controls on the height
and form of buildings implemented through the
Singapore Master Plan.

All land within the Nominated Property is within the
ownership of the State and under the management
of NParks. The Singapore Botanic Gardens’ current
annual operating and staff budget is S$15 million,
with substantial additional funding available to
support a variety of infrastructural developments
and maintenance works. The Singapore Botanic
Gardens employs 125 full-time staff, supported

by an active volunteer base. Responsibility for the
Gardens’ overall management lies with its Director



who is assisted by two Senior Deputy Directors

and four Deputy Directors. The Management

Plan submitted with the Nomination provides an
overarching framework for the long-term protection
and conservation of the Nominated Property.

There are currently no substantial threats to the
Outstanding Universal Values of the Nominated
Property.
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4.0 STATE OF CONSERVATION
AND FACTORS AFFECTING
THE PROPERTY

4.3 Present State of Conservation

This section provides the base-line data necessary to
monitor the state of conservation of the Nominated
Property in the future. Information is provided on
the physical condition of the property, any threats to
the Outstanding Universal Values of the property and
conservation measures at the property.

Physical Condition of the Property

The Nominated Property, which consists almost
entirely of a designed landscape (with the exception
of the Rainforest), stretches over 49 hectares. A
number of buildings/structures (some housing
preserved, genetic and/or archival collections and
others visitor or staff facilities) are located across the
site, among the living collections. The property is in
overall good condition, being maintained according
to high standards. A breakdown of the physical
condition of the site’s different elements is provided
below.

Soft and Hard Landscape Features

Overall, the Botanic Gardens’ soft and hard

landscape elements are in good condition. As
mentioned previously (see Section 2.a), the living
collections were and continue to be managed and
maintained according to specific ‘Lawns’ areas. A

10 Year Living Collection Management Plan (see
Appendix ii of Appendix B), compiled in 2013,
provides the following information for each of the
‘Lawns": landscape content and heritage value,
present condition, constraints, strengths, weaknesses,
potential improvements and 10 year action plan. This
information has informed the site’s Management
Plan and will be essential in relation to monitoring the
site’s condition.

Features identified in the Collection Management
Plan as requiring attention, include, for example:

— The collections near the gateway in Lawn A, which
are currently too dense to be properly appreciated.
Some of the palms there are in poor condition.

— The water quality of the stream and associated
features in Lawn C which is poor and needs
better filtering and lowering of the pH.

— A number of heritage trees in Lawns E, O and W,
which are suffering from soil compaction.

— The climbers in the Plant House Garden and
Lawn M, which are over—-crowded and flower
infrequently.

— The bonsai collection in Lawn N, which is in
moderate condition.

— Some of the palms in Lawn W, which are
suffering from recurring problems with
rhinoceros beetle.

— Site-wide — some tree specimens require crown
reductions/arboricultural works and some plants
need to be labelled.

As described in Section 3.0, the Nominated
Property has a high level of integrity and
authenticity. Itis acknowledged that loss or damage
to a wide range of its hard and soft landscape
elements has the potential to negatively affect

the proposed Outstanding Universal Values of

the Nominated Property. Itis however recognised
that living collections are ephemeral and that

the Singapore Botanic Gardens is a dynamic
cultural landscape where change is inevitable and
continuous. A robust maintenance programme will
continue to be central to the on-going management
of the site and to upholding it in a good state of
conservation.

Built Features

All key built features within the Nominated Property
(see Figure 10) are currently in good condition.
Individual buildings/structures have generally
retained their original character and key features.
The condition of individual buildings is listed below:
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The Tanglin Gate is in good condition.
The Green Pavilion is in good condition.

The Botany Centre is in generally good
condition (leaks from rainwater were corrected
in2012).

Ridley Hall is in good condition retaining original
proportions, layout and over character as well
as external features. The roof’s timber structure
appears to be largely intact with marseille roof
tiles of varying makes and ages. The timber
double casement doors, double casement
windows, lourved clerestories and their frames
are also largely intact, although the window
glass panels inserts may have been added at

a later date. The internal partition of the rear
accommodation space is a later addition as
evident from the contemporary door frame
details and construction methods.

CDL Green Gallery is in good condition.

Holttum Hall is in good condition retaining
most of its original exterior features and
character. Its interior has been sensitively
altered to accommodate the Heritage Museum/
interpretation. The lourved clerestories at
ground level and timber frames are largely
intact. The timber structure of the roof is also
largely intact with marseilles roof tiles of varying
makes and ages. The majority of the timber floor
boards are intact.

The shelter and toilet block are in good condition.

The Bonsai Garden (refurbished in 2004-05)
and Sun Garden structures are in good
condition.

The Sundial Garden structure is in fair
condition (refurbished in 2004-05).

The pergola by the Sun Garden (refurbished
2004/05) is in good condition.

The Bandstand is in very good condition. Its
roof was repaired in 2012.

The Gazebo by Swan Lake is in good condition
and recently had its roof replaced. While the
balustrades, columns, acanthus acroteria and
rainwater spout are original, the ridge cresting,
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hipped roof, brackets and ceiling are all later
additions.

The second historic gazebo is in good
condition (it was refurbished in 2004-05). Its
columns and brackets are original.

The Potting Yard and National Orchid Garden
nurseries are in the process of being refurbished
with works due for completion in 2016 and 2018
respectively.

Burkill Hall is in good condition and has been
carefully conserved, maintaining most significant
interior and exterior features and its overall
character. True to the original design intent
internal partitions are kept to a minimum.

The Cool House, Misthouse, Bromeliad House,
and Bonsai Garden structure are in good
condition.

The entrance pavilion to the National
Orchid Garden is in good condition but will
be redeveloped under the wider enhancement
plan for the National Orchid Garden (due to be
completed by 2018).

The Symphony Stage is in good condition
(refurbished in 2005).

E.J.H. Corner House is in good condition and
retains its character and key external features.

It would however benefit from having some
modern additions, such as the glass enclosures
around the verandas, removed. There have been
some internal changes to accommodate a new
use, but its overall plan, form and key features
have been maintained. Extant original detailing
includes scalloped ends of timber floor joists and
carved floor beam brackets.

The Halia restaurant (Ginger Villa redeveloped
in 2008) is in good condition (due to be
refurbished in 2013).

The Visitor Centre (roof replaced in 2013) and
NParks' Headquarters are in good condition.

Houses 1-5 are in good to fair condition. No
single house has however survived intact with all
of its original features but the survival of different
features in the various houses provides a good
understanding of the original layout and character



of these houses. Houses 1, 2, 3 and 5 are well—-
maintained and in good decorative order. In

each case, the general layout of the main house
has been retained, although ancillary buildings
have not always survived. A number of original
features, notably the staircase and some windows
and doors survive. The original character of front
and rear elevations is evident but sometimes
obscured. House 4 is in a reasonable state of
conservation. It has, however, been much altered
internally and externally with a ground floor
extension and opening up of the upper floor
spaces. A number of internal features, including
the staircase and timber partition survive. Further
information relating to original as well as altered
features is provided in Appendix D.

— Raffles Hall/Building is in good condition,
though some crumbling of concrete was noted
on the projecting concrete canopies and shade
structures. These are quite thin profiles in places
and common areas for failure of reinforced
concrete of this age. Internally the building is
well maintained.

— House 6 retains many of its original exterior
features but has been altered internally. Itisin a
fair decorative order and state of conservation.

— The Garage is in need of external decoration
and repair. (The building has some termite
damage and leaking roof, issues which are
scheduled to be addressed during 2014) The key
characteristics of the building and its external
form have been preserved.

— The wooden shelters are in good condition.
— The sculptures are in good condition.

— The Chinese graves are in good condition.

Biodiversity

Biodiversity conservation is central to the
management of the Singapore Botanic Gardens.
Various ecological surveys have been carried out as
listed in Appendix iii of Appendix B. It is recognised
that knowing the area of habitat types present

and their flora and fauna composition, along with
monitoring their condition is vital to conserving,

protecting and enhancing the Botanic Gardens’
biodiversity. Whilst there has historically been no
structured programme for monitoring the condition
of species/habitats at the Site, this has been
addressed through the new Management Plan and
associated monitoring systems. Efforts to conserve
and enhance the Botanic Gardens' biodiversity
include the replacement of paths in the Rainforest
with raised boardwalks and the removal of Tyersall
Avenue to allow species dispersal/connectivity
between different parts of the Botanic Gardens.

Preserved Collections

The preserved collections are actively managed by

a team of curatorial staff under the guidance of the
Keeper of the Herbarium. The collections are in
generally good condition and are used in accordance
with international standards, as described in the
'Herbarium Handbook’ (Royal Botanic Gardens,
Kew). The herbarium'’s overall capacity is for
1,000,000 specimens and there is therefore space
for expansion of the collection. Minor repairs and
re—classification forms part of the on-going curation
of the preserved collections.

Documentary and Visual Reference Collections

The library and archive are actively managed and
curated by a dedicated team of librarians and
archivists. The documentary and visual reference
collections are in generally good condition.
Necessary repairs to artwork and old/rare books
are identified by the Botanic Gardens' staff and
executed by the National Archives.

Threats to the Outstanding Universal Values of
the Property

It is recognised that the Singapore Botanic Gardens
is a complex, multi-layered, multi-use and
dynamic landscape where change is inevitable

and continuous. Comprehensive and on-going
management, maintenance and monitoring of

the site as a whole and its individual components
are therefore vital to the protection of the Site's
Outstanding Universal Values.
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There currently are no substantial threats to the
Outstanding Universal Values of the Nominated
Property. The following list outlines lesser threats/
issues that may be relevant in the future:

— Decay/deterioration if there were to be a
shortfall in maintenance, monitoring, curation or
resources (including skilled staff).

— Wear and tear linked to visitation, which could
be exacerbated if visitor numbers, events and/
or activities were to increase without careful
consideration and appropriate management.

— Loss of authenticity if inappropriate repairs were
to be carried out, rare/special plant specimens
were not propagated and/or inappropriate
developments permitted (possibly impacting on
the setting of the Botanic Gardens/key features).

— Loss of fabric if certain features were to be lost or
removed.

— Impacts linked to potential pest/disease outbreaks,
extreme weather and/or a natural disaster.

— Impacts linked to climate change.

Conservation Measures at the Property

The Nominated Property is protected by a range

of statutory and non-statutory designations, land
use planning controls, site security and a buffer
zone. These conservation measures are detailed in
Section 5.0. The Management Plan also sets out
policies and actions which provide a framework for
the future conservation and management of the
site, thus guiding protection, enhancement and
possible change to the use or fabric of the place. The
Nominated Property is maintained according to high
standards and has received high and stable levels of
financial and human resources since its inception,
which has contributed to its conservation. The
Botanic Gardens also benefits from housing NParks'
headquarters and the offices of organisations such
as CUGE and the National Biodiversity Centre,

who offer a range of expertise and skills, which the
Botanic Gardens' staff can readily call upon.

A range of conservation/refurbishment works have
taken place at the Singapore Botanic Gardens since
the 1990s, including, for example:
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— Redecoration/painting of the exterior of Holttum
Hall and Ridley Hall using original historic
colours.

— Restoration/conservation works to one of the
historic gazebos and Bandstand.

— Restoration/conservation works to Burkill Hall.

On-going monitoring and maintenance of the
physical condition of the site is a key conservation
measure. The site’s different elements are currently
inspected/monitored and maintained as set out in
Table 4.

STATE OF CONSERVATION & FACTORS AFFECTING THE PROPERTY



TABLE 4 CURRENT MONITORING /7 INSPECTION AND MAINTENANCE REGIME

Element

Current monitoring/inspection and Maintenance Regime

Soft landscape (excluding trees)

The Director and two Senior Deputy Directors of the Singapore
Botanic Gardens informally check the condition of the Botanic
Gardens as a whole on a weekly basis. Any defects/issues are
reported back to ‘Lawn’ Managers.

The Botanic Gardens' individual ‘Lawn’ Managers work alongside
maintenance contractors and therefore pick up on defects/issues on
an almost daily basis. Maintenance contractors have a duty to report
all condition issues (e.g. pests and diseases/trampling/compaction of
soil) to the appropriate ‘Lawn’ Manager and to formulate a remedial
strategy to be approved by them.

Maintenance work is carried out on a daily basis by contractors (seven
days a week), in accordance with detailed maintenance schedules/work
specifications (delivered under performance based contracts — it is the
responsibility of the Botanic Gardens' staff to ensure that contracts are
adhered to). Maintenance programmes/specifications are formulated
by each contractor in light of the standards/condition of the landscape
which the Botanic Gardens expects contractors to uphold. The quality
of the maintenance work (which relates directly to condition) is assessed
no less than three times a week against the strict specifications which all
contractors work to. Maintenance programmes/contracts are reviewed
approximately every three years (at the end of individual contracts).

Any emergency works required are reported to the appropriate
‘Lawn’ Manager and contractors asked to carry out the necessary
works.

The water quality of lakes/water features is not currently assessed/
monitored but their cleanliness forms part of the Park Cleansing
contract.

Outdoor hard landscape (paths,
parking areas, orientation panels,
finger posts, bins, benches/tables,
interpretation fixtures, fencing,
walls, gates and entrances)

As above

Infrastructural maintenance (buildings and hard landscape drainage)
is centrally managed and resourced by NParks’ headquarters, which
are stationed on-site.

Fencing is inspected every 10 years.

Trees

Trees are inspected based on their importance and location. An ISA

process is in place for tree inspections. Heritage trees are inspected

annually and all other trees every 12-18 months (a number of trees
located in car parks etc are inspected every 3 months). An on-going
pruning schedule is in place to ensure safety and tree health.

Fencing is erected, on a case—by—case basis, around trees deemed to
be at risk from visitor impacts.

The Botanic Gardens' staff receives support from NParks’
Streetscape Team of arborists.
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Element

Current monitoring/inspection and Maintenance Regime

Bandstand, gazebos, Chinese
graves, wooden shelters, sculptures

These structures are inspected and painted on a quinquennial basis.

Buildings

Nursery buildings

Ongoing maintenance and inspections programme in place. Singapore
Botanic Gardens's Facilities Management team manages a term
contractor who carries out minor repair work and emergency work
(depending on their severity). NParks' Facility Branch deals with any major
works such as refurbishment.

All other buildings

Ongoing maintenance and inspections programme in place. The structural
integrity of all buildings is inspected on a quinquennial basis by contractors
and reported back to Singapore Botanic Gardens's Facilities Management
team. A visual inspection for termites is carried out annually by contractors.
For tenanted buildings, tenants are liable to conduct the quinquennial
structural inspections and submit reports to Singapore Botanic Gardens staff.

Works arising from the quinquennial inspections or reported to
Singapore Botanic Gardens' Facilities Management team (e.g.

by the Botanic Gardens' Visitor Services, Security and Facilities
Management Branch and users of the buildings) are promptly
carried out by contractors (who are required to consult a building
restoration/conservation expert prior to commencing the works).

Conserved buildings and structures

In addition to the above, refurbishment/restoration works to a
Conserved Building/Structure, as well as the erection of features in
their vicinity, necessitate authorisation from the Urban Redevelopment
Authority (URA). New uses which do not affect the building/structure
significantly may be permissible without prior notification to URA.

A change of use may require contact with URA if it affects the GFA
tax payable for use of publicly owned buildings, but this is not
connected with their conservation status.

Genetic collections

The laboratories are not currently inspected.

Preserved collections

General cleaning of the Herbarium is carried out by the Cleansing Contractor
employed by Singapore Botanic Gardens. Floors are swept on a weekly basis
and the top of the compactors on an annual basis. A pest contractor visits on
amonthly basis.

When specimens undergo basic curation they are checked for insect damage
and any other repairs necessitated. All collections are currently being checked
and given an archival cover (to replace worn folders) as part of a three—year
project. Outside of this project repair works have been identified on occasion
when visiting researchers have looked through specimens or Garden staff
have processed specimens for refiling/databasing/ systems updates.

On-going checking by Herbarium curatorial staff will take place
following the completion of the three-year project.
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Element

Current monitoring/inspection and Maintenance Regime

Documentary and visual reference
collections

General cleaning of the Library/Archive is carried out by the
Cleansing Contractor employed by Singapore Botanic Gardens.
Floors are swept on a weekly basis and the bookshelves every 6
months. A pest contractor visits on a monthly basis.

An on-going Book and Artwork Conservation project with the
National Archives of Singapore is in place. Artworks and old/rare
books are sent to the National Archives where conservation works,
digitisation and binding is carried out on a regular basis.

Biodiversity

Surveys carried out on an ad hoc basis. The Botanic Gardens' staff
receives support from the National Biodiversity Centre set up by

NParks.

In light of the dynamic nature of plants and possible
threats to the living collections (e.g. losing plants
due to their age, pests and diseases or the weather)
the Singapore Botanic Gardens includes teams and
facilities dedicated to the propagation and growing
of plants for successive planting. The existing
strategy for the propagation of the Botanic Gardens
living collections is currently being fine tuned. Rare,
endemic, endangered and nationally extinct plants
are the main propagation targets. 5,000 plants

are raised every year (some planted in the Botanic
Gardens and the rest kept as insurance against
unexpected loss). The orchid conservation and
breeding programme produces on average 20,000
plants/plantlets on an annual basis (17000 from the
Micropropagation Laboratory and 3,000 from the
conventional nurseries).

’

Maintaining good documentation/records of living
collections is essential at any botanic garden — it
adds value to the collections and is an important
part of monitoring their conservation status. In
light of this, the Singapore Botanic Gardens
formed a Plant Records Unit (which falls under the
Horticulture, Exhibitions and Events Branch) in
1996. Its key roles are to:

— Actas a central repository of all botanical
information about the living collections in the
Botanic Gardens.

Document, update and manage the records of
the living collections to maintain accurate and
updated inventory data and conservation status
of collections.

— Liaise with Herbaria and visiting taxonomists to
verify plant identifications and ensure updated
botanical names are correctly applied to the
collections.

— Carry out regular inventory or stock—take (once
every 2-3 years) of the collections.

— Manage the fabrication of plant labels and
interpretative materials.

— Oversee the plant exchange programme with
international botanical institutions (Index
Seminum).

— Oversee and ensure the usage of plant materials
is in line with prevailing international regulations,
such as the Convention in Trade of Endangered
Species of fauna & flora (CITES) and the UN
Convention on Biological Diversity (CBD).

4.b Factors Affecting the Property

This section provides information on all the
factors which are likely to affect or threaten the
Outstanding Universal Values of the Nominated
Property. Any difficulties that may be encountered
in addressing such problems are also described.

Development Pressures

The Botanic Gardens and its setting are subject to
the following potential pressures from development
or changes in land use:
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— Inappropriate changes, which could affect the
fabric/presentation of the Nominated Property.
The pressure for these changes can come from
a number of sources, including for example
visitor needs or lack of integrated management.
Most of these changes are controlled within
Singapore's planning system and development
control measures. As discussed in Section 5.0,
permission to carry out certain works within the
Nominated Property must be sought from the
Competent Authority. A Management Plan has
been developed as part of the development of the
Nomination Dossier which sets out clear policies
for the future management of the site.

— Inappropriate changes, which could affect
the Botanic Gardens' setting, partly linked to
development pressure in Singapore (which
contains one of the most densely—populated
cities in the world). Most of these changes
are controlled within the planning system. A
proposed Buffer Zone (see Figure 1) has also
been established.

Environmental Pressures

Both the humid tropical climate of Singapore and the
presence of termites have an impact on the condition
of a range of buildings located within the Nominated
Property, contributing to faster deterioration of their
fabric. Arange of pests (including termites) also
cause damage to the living collections. Strategies to
counteract these issues are however in place. Much
work has been done recently to identify appropriate
biological control measures. The frequency and
severity of storms in Singapore is also an issue.
Lightning conductors have been placed on all
heritage and tall trees and historic buildings.

A Climate Change Study has been commissioned by
the Singapore National Climate Change Secretariat
to examine Singapore’s vulnerabilities to climate
change. Phase 1 of the Study was completed in
2009 and looked at the physical effects of climate
change such as changes in sea—level and temperature
rise. The findings of the Study are ‘that by 27100,
average temperatures could increase by 2.7 to 4.2
degrees Celsius; while sea levels could increase by
0.24 to 0.65m.” No discernible trend was identified
in relation to change in rainfall, necessitating further
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studies. Phase 2 of the Study has been commissioned
and will look at other projected effects of climate
change, such as public health, biodiversity and
energy consumption. Considerable droughts were
experienced in 2012, which resulted in the Botanic
Gardens almost running out of water — staff at the
Botanic Gardens are thus considering options for
improved water storage. The possible impacts of
climate change on the Nominated Property will be
further analysed and monitored. The most likely risks
at present are increased incidence of severe weather
events leading to storm damage or prolonged
droughts (impacting on water resources) and changes
to existing growing conditions (which may alter what
can be grown in the Botanic Gardens and could lead
to loss of biodiversity/affect the range of flora and
fauna found in the Botanic Gardens). Whilst the
likelihood of a micro—burst storm affecting Singapore
is small, it cannot be ruled out or prevented —such a
storm would have the potential to cause significant
damage to both living collections and buildings (as
recently happened in Penang).

Close monitoring of wild boar (spotted nearby the
Botanic Gardens) is required as these have the
potential to cause great damage to the Botanic
Gardens' living collections if they were to get in.

Natural Disasters and Risk Preparedness

Few disasters present a foreseeable threat to the
Nominated Property. Those which do are listed
below, alongside an explanation of the steps/
contingency plans in place for dealing with them:

— Fires: not anticipated to be a major threat in the
landscape (in light of the climate, provision of
irrigation during times of drought and no fires/
smoking policy). Fire prevention measures are
established; the Site’s buildings are inspected by
the fire brigade/specialist contractors and staff
receive fire safety training. A sprinkler system
is in place in the herbarium and the Types
Collection is located in a separate room which
can be filled with inert gas in the advent of fire.

— Severe storms involving high winds (micro-
bursts). Historic buildings/structures and
heritage trees have been fitted with lightning
conductors.
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NParks has developed a Crisis Management Plan
which encompasses the Botanic Gardens. Also, in
order to counteract potential issues (e.g. power outage,
failure of cooling and ventilation mechanisms), which
would affect living collections located in protected
environments (such as cool houses), the Botanic
Gardens maintains a chiller and generators on standby.

Management and Maintenance

Whilst the Singapore Botanic Gardens is maintained
to an exceptionally high standard, there has been no
management plan in place to guide short, medium
and long-term decision making. The complex
nature of managing dynamic historic landscapes
requires that a considered sustainable approach to
the management of the whole landscape be in place,
based on the best information possible and involving
those who use, own or are otherwise concerned with
the site in making decisions on its future. There is

a need for the full spectrum of interests associated
with the site to be reconciled within a long—term
integrated Management and Maintenance Plan. A
Management Plan has been prepared as part of the
Nomination Dossier for the site and is provided in
Appendix B.

The lack of an integrated Management and
Maintenance Plan has led to some historic features
being removed and not recorded in detail (e.g. the
Assistant Director’s House by Burkill Hall; some
original features within a number of the buildings; the
original colour scheme of some of the buildings); a
lack of consideration being given to the setting of key
heritage features; limited monitoring of visitor profiles
and satisfaction; and a lack of interpretation about
the site’s heritage values.

Management prescriptions for each of the Botanic
Gardens' ‘Lawns’ started to be developed very
recently and have helped inform the development
of the site's Management Plan.

Another issue is the lack of plant knowledge

among some of the Botanic Gardens' staff (plant
identification/origin/cultivation requirements etc.).
This is being addressed through training and policies
outlined in the Management Plan.

Responsible Visitation at World Heritage Sites
Status of Visitation

The Singapore Botanic Gardens is the most visited
botanic garden in the world. It is opened between
5am and midnight and received approximately

4.4 million visitors between April 2012 and March
2013 (600,000 of which visited the National Orchid
Garden either exclusively or as part of a wider visit
to the Botanic Gardens). Visitationin 2011-2012
totalled c.4.1 million and 3.1 million in the period
2010-2011. Infra-red counters were installed at
key entrances in 2003, providing information on the
level of use of individual gates as well as overall total
visitation. As shown in Table 5 below, the Visitor
Centre entrance is the most used. The Botanic
Gardens is mainly used during daylight hours.

TABLE 5 VISITORS NUMBERS BY

INDIVIDUAL GATES
Gate Apr 2012-March 2013
Visitor Centre 809,215
National Orchid Garden | 588,488
Bukit Timah 566,174
Tanglin 477864
Jacob Ballas Children 234,009
Garden
Others 1,767989
Total 4,433,739

Visitors are currently fairly well dispersed across

the Botanic Gardens, with some concentrations
noticeable in and around the Visitor Centre, Viewing
Terrace and Orchid Plaza. The National Orchid
Garden and Ginger Garden also tend to get more
crowded than some of the other display gardens.
The Botanic Gardens offers many opportunities

for passive and active recreation as well as formal
and informal learning activities. As described in
Section 2.3, visitors come to the Botanic Gardens
for many different reasons including, for example,
to exercise, have a stroll, learn about the plant
world, see specific horticultural attractions/displays,
observe nature, meet friends/family and celebrate
a momentous occasion. 70+ groups use the site
for exercise, the Viewing Terrace being particularly
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popular with groups practising sports such as yoga
and tai chi. A great number of newlyweds have their
wedding photographs taken at the Botanic Gardens.
89,000 school children visited the Botanic Gardens
in the period 2012-13, 24,000 of which received
programmed educational activities. A further

9,000 adults benefited from such programmes.

The Botanic Gardens is on track to receive 100,000
school children in the period 2013-2014.

Planned Developments

A number of projects/works are planned at the
Singapore Botanic Gardens (see Figure 17) — these
are likely to result in an increase in visitor numbers.
Some of these projects are located within parts of
the Botanic Gardens which lie outside the boundary
of the Nominated Property, but are nonetheless
likely to lead to increased visitor numbers across
the Botanic Gardens as a whole. Planned projects/
works include:

Within the Nominated Property:

— Enhancements to the National Orchid Garden
and nursery. ltis anticipated that this project
will be completed by the end of 2018 and will
include an enhanced visitor entrance, diverse
interpretation material and new displays.

— Enhancements to the Potting Yard.
— Renovation to the Guest Room in Ridley Hall.

— The provision of new food and beverage outlets
in The Garage (pending a structural assessment
of the building).

Partly within the Nominated Property:

— An extension to the Jacob Ballas Children's
Garden. It is anticipated that this project will be
completed by the end of 2015 and will include
attractions directed at 9-14 year olds.

— An Ethnobotany Garden adjacent to the
Foliage Garden to the east. This will include
kampong-style plantings with interpretation of
local plant uses. Itis anticipated that this project
will be completed in 2016.
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Within the Singapore Botanic Gardens but outside
the Nominated Property’s Boundary:

— The Tyersall Learning Forest — in 2006
approximately 9 hectares of land to the south-
west of the Botanic Gardens (across Tyersall
Avenue) was added to the Gardens. This land,
which consists of a century—old secondary forest
(itincludes a number of rare species), restores
the Botanic Gardens back to its 1879 extent.
This project aims to develop the land into a
'learning forest’ and will involve the conservation
of existing biodiversity, curation of botanical
collections, establishment of better connectivity
with the Rainforest, repositioning of the
existing Tyersall Avenue, restructuring of visitor
access to the National Orchid Garden/Ginger
Garden, creation of fresh water swamp forest
and extension of the National Orchid Garden
nursery. It is anticipated that this project will be
completed by the end of 2016.

— Enhancements to the Plant Resource Centre.

— The second MRT station at the Bukit Timah
Gate and a third, projected for 2020 near
the Tanglin Gate (immediately outside the
Nominated Property).

The opening of two new MRT stations (both
outside the boundary of the Nominated Property),
one along the Downtown Line (station due to be
opened in 2015, by the existing MRT station in the
north-west corner of the Botanic Gardens) and
one along the Thomson Line (Napier station due
to be opened in 2020, opposite the Tanglin Gate),
are also anticipated to have a knock—on effect on
the Botanic Gardens' visitor numbers, allowing

a greater number of people wishing to travel by
public transport to gain easy access (from three
separate MRT lines) into the Botanic Gardens from
its southern and northern extremities.

A number of projects/works were completed shortly
before the submission of the Nomination Dossier,
which are also likely to resultin an overall increase in
visitor numbers at the Botanic Gardens. These include:

— The establishment of the Fragrant Garden
(within the boundary of the Nominated
Property), completed in February 2013.
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— The establishment of the Foliage Garden (within
the boundary of the Nominated Property),
completed in September 2013.

— The redevelopment of Holttum Hall as a Heritage
Museum (within the boundary of the Nominated
Property), completed in November 2013.

— The establishment of the temporary CDL Green
Gallery, immediately south of Holttum Hall,
which houses a rolling programme of exhibitions
(within the boundary of the Nominated
Property), completed in November 2013.

— The relocation/enhancement works to the visitor
information counters at the Tanglin and Nassim
Gates (including new shops), completed in 2013.

— Enhanced lighting to encourage more night time
visitation, (ongoing).

Projected Levels of Visitation

The projected sustained level of visitation due to
improved access via new MRT stations/lines and
enhancements to display gardens, is six million by
2020.

Carrying Capacity of the Property

The Singapore Botanic Gardens is likely to remain
one of the key visitor attractions in Singapore, with
added attention following its inscription on the
World Heritage Site list. This has the potential to
bring additional pressures to the Botanic Gardens
alongside its existing on-going use and popularity
as a local amenity and key visitor attraction in
Singapore. Shortly after being inscribed on the
World Heritage Site List, sites tend to experience
an immediate surge of visitors, before numbers
level off. The Gardens will be carefully monitored
during this period. Even though visitor numbers
are expected to increase in the short and medium
term, the Gardens is well equipped to keep any
potential associated risks under control. A Visitor
Management Strategy will be developed for the site.

NOMINATION
DOCUMENT

Possible Forms of Deterioration of the Property
due to Visitor Pressure and Behaviour

—  Wear and tear (e.g. soil compaction, trampling,
damage to fabric of buildings).

— Misuse of features (picnicking and exercise in
wooden shelters).

— Visitor expectations in relation to the site's offer
(potential desire for particular refreshment
facilities, display gardens/changing displays,
more events/activities).

— Need for sufficient facilities to cater for visitor
numbers (toilets, shelters etc.).

— Impact on tranquillity/atmosphere through
overcrowding.

Number of Inhabitants within the Property and
the Proposed Buffer Zone

There are currently no inhabitants within the
Property and approximately 3,788 in the Buffer
Zone.
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5.0 PROTECTION AND
MANAGEMENT OF THE
PROPERTY

This section of the nomination provides an outline
of the legislative, regulatory, contractual, planning,
institutional and/or traditional measures and
management systems that are in place to protect
and manage the Nominated Property.

All land within the Nominated Property is within the
ownership of the State and under the management
of the National Parks Board (NParks). A range

of statutory conservation designations and
development control planning measures are in place
to protect the Nominated Property and its proposed
Buffer Zone. The Management Plan submitted with
the nomination provides an overarching framework
for the long—term sustainable management of

the Nominated Property in the context of wider
regeneration goals for Singapore.

5.a Ownership

All land within the Nominated Property is within
the ownership of the Singapore Government. As
illustrated on Figure 18 the majority of the State
land within the property is leased to NParks (under
a 99 year lease, in force between 1990 and 2089),
a statutory board of the Ministry of National
Development. The remainder of the property is
allocated to the Ministry of National Development
and managed by NParks.

Within the proposed Buffer Zone, the State

land immediately to the north and south-west

of the Nominated Property is under the direct
management of NParks as part of the Singapore
Botanic Gardens. Beyond the Singapore Botanic
Gardens’ boundary, the remainder of land within the
proposed Buffer Zone is under a mix of private and
State ownership.

5b Protective Designation

Protective Designations within the Nominated
Property

Areas, buildings and features of conservation value
within the Nominated Property are protected by a
range of statutory and non-statutory designations
(see Figure 19). The protective designations that
apply to the Nominated Property are listed in the
Table 6. Copies of relevant legislative acts are
provided in Appendix F.
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TABLE 6 PROTECTIVE DESIGNATIONS

Designation

Extent/Date of Designation

Legislation under which status is provided

National Park

Majority of the Nominated Property
is within a National Park (designated
1990).

The Parks and Trees Act (Cap. 216) makes
provision for National Parks to be “...set aside for
all or any of the following purposes:

(a) the propagation, protection and
conservation of the trees, plants, animals
and other organisms of Singapore, whether
indigenous or otherwise;

(b) the study, research and preservation of objects
and places of aesthetic, historical or scientific interest;

(c) the study, research and dissemination
of knowledge in botany, horticulture,
biotechnology, or natural and local history; and

(d) recreational and educational use by the public’.

Conservation
Area

Entire Nominated Property is within the
Singapore Botanic Gardens which was
designated a Conservation Area in 2008%.

Conserved Buildings within
the Singapore Botanic Gardens
Conservation Area:

— Houses 1-5 of the former Raffles
College (designated 2008)

— Raffles Hall (designated 2006%%)

— E.J.H. Corner House (designated
2008)

— Burkill Hall (designated 2008)
— Holttum Hall (designated 2008)
— Ridley Hall (designated 2008)

— House 6 (designated 2013)

— TheGarage (designated 2013)
Conserved Structures within

the Singapore Botanic Gardens
Conservation Area:

— Bandstand (designated 2009)

—  Swan Lake Gazebo (designated 2009)

The Planning Act (Cap. 232) provides for ‘where
in the opinion of the Minister any area is of
special architectural, historic, traditional or
aesthetic interest, the Minister may approve
under Section 8 a proposal to amend the Master
Plan to designate the area as a conservation
area. A conservation area may comprise an
areaq, a single building or a group of buildings’.

Tree
Conservation
Area

Entire Nominated Property is
within a Tree Conservation Area
(designated 1991).

The Parks and Trees (Preservation of Trees)
Order (Cap. 216, 01).

23 The boundary of the Singapore Botanic Gardens Conservation Area is due to be adjusted in 2014 so as to include the Bukit Timah

Campus

24 |Initially designated as part of another conservation area which was absorbed into the Singapore Botanic Gardens Conservation Area
on the 23rd May 2008
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Designation Extent/Date of Designation

Legislation under which status is provided

The Rainforest area is a Nature Area
(designated 2003).

Nature Area

A Nature Area is a non-statutory designation
demarcated on the Parks and Waterbodies

Plan, a special and detailed controls plan which
is a development control plan issued by the
Competent Authority under paragraph 2.5 of the
Singapore (URA) Master Plan Written Statement
2008 to elaborate on the planning intention

for the area. Nature Areas are areas of high
biodiversity.

Heritage Trees | 44 Heritage Trees within the

Nominated Property.

Protective Designations within the Proposed
Buffer Zone

As shown on Figure 20, much of the land within

the proposed Buffer Zone is designated as ‘Landed
Housing Areas’ (including ‘Good Class Bungalow
Areas’) with guidelines on the height and building
form of residential developments within such

areas. Under these guidelines, the intention is that
developments within the proposed Buffer Zone should
generally maintain a low-rise/low density character.
Developments in close proximity to the Botanic
Gardens are also subject to more stringent height
controls under the Building Height Plan such that the
visual amenity of the Botanic Gardens is protected.

5.c Means of Implementing Protective

Measures

The Land Use Planning System in Singapore

Land use planning in Singapore is carried out

by URA, the national land use planning and
conservation authority, in conjunction with other
government agencies. A long-term approach to
land use planning has enabled Singapore to achieve
a balance between development and conservation

Heritage Trees are included on a non-statutory
register by the NParks Heritage Tree Panel under
the 2001 Heritage Trees Scheme. Heritage Trees
must meet certain criteria in respect of their size,
age and quality. Heritage Trees within national
parks, nature reserves, tree conservation areas,
heritage road green buffers and other specified
areas (as defined by the Parks and Trees Act) are
protected under the Parks and Trees Act (Cap.
216).

of natural and cultural heritage assets. The
Singapore Concept Plan is the strategic land use
plan that guides Singapore’s development over a 40
to 50 year period. This is supported by the Master
Plan which is the statutory land use plan prepared
under the Planning Act for guiding Singapore’s
development in the medium term overa10to 15
year period. The Master Plan translates the broad
long—term strategies of the Concept Plan into
detailed plans to guide development, and sets out
land use zoning and plot ratio/intensity policies for
land in Singapore. Development control plans such
as Landed Housing Area Plans and Building Height
Plans referred to above are published to provide
further elaboration and guidance of the planning
intention of the Master Plan.

Singapore Master Plan

The Singapore Master Plan may be amended as
and when necessary to facilitate development.
The amendments include rezoning of land use,
adjustment in the plot ratio and designation of
conservation areas. The amendments could be
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Proposed World Heritage
Site Boundary

Singapore Botanic
Gardens Boundary

Proposed Buffer Zone Boundary

Landed Housing Area

NB: This is a guide plan on landed housing form and height.
Itis not a detailed land use or zoning plan. The areas shown
may include existing non-residential uses or non-landed
properties, which will be subject to prevailing planning controls
applicable to such uses.

N
\ 3 Storey Mixed Land
NN

Good Class
Bungalow Area

7 2 Storey Mixed Landed,
//// 2 Storey Bungalows and
/7 Storey Semi-detached
Area within the vicinity of the Gardens
where more stringent height controls are

in place to protect the visual amenity of
the Gardens (Building Height Plan)

0 100m 200m
™

—— . /
o Based upon the data available at www.ura.gov.sg/
» uramaps/. This information is based on the Master
™ Plan 2008 as approved by the Minister for
= National Development on 27th November 2008.

m© Singapore Government \
FIGURE 20 /’BUILDING HEIGHT CONTROL
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part of the regular Master Plan review, which is
carried out at least once every five years, or on an

ad hoc basis arising from a development application
proposal to develop the land. Being a collaborative
effort between agencies to ensure that plans

meet immediate economic and social needs while
maintaining a good quality living environment,
inputs from technical agencies are typically sought
before amendments are made to the Master Plan.

The statutory procedure for submission and
approval of amendments to the Master Plan is
provided in the Planning Act and its subsidiary
legislation. Under the statutory procedure, any
proposed amendment to the Master Plan is
submitted to the Minister for approval. Before
the Minister makes his decision, the proposed
amendment is exhibited for public feedback for
at least 2 weeks. During the exhibition period,
objections and representations on the proposed
amendment may be submitted to the Minister.
If the proposed amendment is approved by the
Minister, the Master Plan is amended with effect
from the date of the Minister's approval.

Development Control System in Singapore

The principle legislation that regulates development
of land and conservation in Singapore is the
Planning Act. Under the Planning Act, any

proposal to develop land or to carry out works in a
conservation area (e.g. to erect a new building, to
carry out additions or alteration to or change the
use of an existing building) is required to obtain
planning and/or conservation permission under the
Act before the development or works are carried
out. An effective regulatory system is thus in place,
such that proposals for new developments, change
of use or alterations to existing buildings of the
Nominated Property or land within the proposed
Buffer Zone are subject to planning or conservation
permission (unless otherwise exempted). This
regulatory process allows URA to assess each
proposal and to consciously guide developments in
accordance with the intended outcomes.

Application of Land Use and Conservation
Guidelines for the Nominated Property

The Nominated Property is zoned ‘Park’ in the Master
Plan 2008, which requires that the land be set aside
for use as park or garden, for the enjoyment of the
general public. The Nominated Property also falls
within a gazetted Conservation Area. Hence, any
proposal to carry out works within the Singapore
Botanic Gardens (whether it's development, change
of use or conservation restoration works) will be
required to obtain a conservation permission under
the Planning Act.

The Conservation Guidelines (URA, 2011) provide

the conservation principles, planning parameters and
restoration guidelines for conserved shop house and
bungalow building typologies, as well as planning
parameters and envelope control guidelines for new
buildings within Conservation Areas. It is an owner’s
responsibility to upkeep a conserved building or
structure. However, if the building is not in a state of
good and serviceable repair or in a proper and clean
condition, the Commissioner of Buildings may, by
written notice, require the owner to carry out repair
and maintenance works.

Master Plan and Development Control
Guidelines for Properties within the Proposed
Buffer Zone

The land within the proposed Buffer Zone is

zoned in the Master Plan (2008) for a mix of uses
such as Residential, Education and Open Space.
Development within the proposed Buffer Zone is
assessed based on the Master Plan and also detailed
development control plans and guidelines.

In areas designated as ‘Landed Housing Areas’
(including ‘Good Class Bungalow Areas’), landed
housing developments are subject to a lower
permissible building height of not more than 2
storeys tall. For Good Class Bungalow Areas, there
are also more stringent controls on site coverage,
to reduce the extent of built-up areas such that the
environment retains, as much as possible, an open
and wooded character.
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As for other non-landed residential and/or non-
residential developments within the proposed
Buffer Zone, these are generally zoned with a lower
plot ratio of 1.4, the intention being to maintain

a low rise/low density character congruent to

the Nominated Property. To safeguard the visual
amenity of the Nominated Property, the Building
Height Plan also provides for more stringent height
controls on developments in close vicinity of the
Singapore Botanic Gardens.

Given the protective heritage designations and
controls that apply to the Nominated Property,
proposals for new development or change that
would harm its Outstanding Universal Values are not
likely to be permitted.

Application of Other Protective Measures
Works within National Parks

The Parks and Trees Act and its subsidiary legislation
(such as the Parks and Trees Regulations) set out

a number of restricted activities in National Parks.

A number of specific rules apply to the Singapore
Botanic Gardens which are displayed on notices
within the grounds of the site. The Act states that no
works can be carried out in a National Park except
by authorised individuals. PartIll of the Act sets out:

— Restricted activities in terms of trees and plants
in National Parks, including cutting and felling
trees or digging or cultivating land within a
National Park.

— Restricted activities in respect of animals in
National Parks, including capturing, displacing or
feeding any animal.

— Restricted activities in respect of boundary
notices, including removing, damaging or
replacing said notices.

The carrying out of restricted activities in a National
Park requires approval from the Commissioner

of Parks and Recreation (currently the deputy

CEO of NParks). The Commissioner may request
further information in relation to the application
for approval and may grant or refuse an application
at his discretion. The applicant must apply for a
compliance certificate from the Commissioner on
completion of the works.
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Applications for permission to carry out works
within a National Park must also be made to the
Competent Authority under the Planning Act (Cap.
232). In determining an application, the Competent
Authority will take into account any relevant
guidelines relating to National Parks which may be
issued by NParks as well as all applicable building
guidelines, relating to building height and density,
building use and form, urban design, plot size and
any conservation guidance where applicable.

Works Affecting Tree Conservation Areas

Trees within a Tree Conservation Area are protected
under the Parks and Trees Act/Order. Itisa
requirement of the Act that written permission for
proposals to fell any mature tree (defined as any tree
with a girth measurement greater than one meter,
measured half a metre from the ground) is obtained
from the Commissioner of Parks and Recreation.
This applies to developers as well as owners of
private properties (even if no development works
are being undertaken).

Works Affecting Heritage Trees

Heritage Trees within the Nominated Property are
protected under the Parks and Trees Act (Cap. 216).
The health of Designated Heritage Trees is assessed
at least once a year and each Heritage Tree is fitted
with a lightning protector. An educational sign is
erected in the vicinity of each Heritage Tree for
educational purposes.

Works Affecting Nature Areas

While there are currently no statutory planning
guidelines pertaining to Nature Areas, if
development falls within or in the vicinity of a
demarcated Nature Area, ecological studies may be
required as advised by the relevant authority before
any development proceeds.
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Existing Plans related to

Municipality and Region in which
the Proposed Property is Located

Existing adopted plans that relate directly or
indirectly to the protection, management and/or
presentation of the Nominated Property are listed in
Table 7 and provided in Appendix G.

TABLE 7 RELEVANT EXISTING ADOPTED PLANS

Plan

Summary Description

Agency
Responsible

Date
Adopted

Singapore
Concept Plan

The Concept Plan 2001 is the long—term vision for Singapore’s
physical development in the next 40 to 50 years. It is reviewed
once every 10 years. The seven key thrusts of the Concept Plan
2001 are: new homes in familiar places; high-rise city living;
choi