
FLORA
of

SINGAPORE

Volume 7



FLORA OF SINGAPORE

Editorial Board

Dr David J. Middleton
(Editor-in-Chief)

Singapore Botanic Gardens
National Parks Board Singapore

Dr Stuart Lindsay
(Editor)

Native Plant Centre
National Parks Board Singapore

Dr Jana Leong-Škorničková
(Editor)

Singapore Botanic Gardens
National Parks Board Singapore

Dr Michele Rodda
(Indexing)

Singapore Botanic Gardens
National Parks Board Singapore

Serena Lee
(Graphics Editor)

Singapore Botanic Gardens
National Parks Board Singapore

Lily Chen
(Website Editor)

Singapore Botanic Gardens
National Parks Board Singapore

Ada Davis
(Production Assistant) 

Communications & Community Engagement
National Parks Board Singapore

Editorial Advisory Board

Kenneth Er
Chief Executive Officer

National Parks Board Singapore

Dr Chee Chiew Leong
Deputy Chief Executive Officer

National Parks Board Singapore

Dr Nigel P. Taylor
Singapore Botanic Gardens

National Parks Board Singapore

Dr Khoon Meng Wong
Singapore Botanic Gardens

National Parks Board Singapore

Dr Boon Chuan Ho
Singapore Botanic Gardens

National Parks Board Singapore

Available from:
Singapore Botanic Gardens, National Parks Board
Library of Botany and Horticulture
1 Cluny Road, Singapore 259569
e-mail: nparks_library_shop@nparks.gov.sg



FLORA
of

SINGAPORE

Volume 7

POALES

TYPHACEAE (J. Leong-Škorničková)
XYRIDACEAE (J. Leong-Škorničková)

ERIOCAULACEAE (J.P.C. Tan)
MAYACACEAE (M.A. Niissalo & J. Leong-Škorničková)

CYPERACEAE (D. Simpson)
FLAGELLARIACEAE (J. Leong-Škorničková)

POACEAE (J.-F. Veldkamp et al.) 

 

Edited by

D.J. Middleton, J. Leong-Škorničková & S. Lindsay 

2019



Published by 
National Parks Board
Singapore Botanic Gardens
1 Cluny Road 
Singapore 259569

www.nparks.gov.sg
www.sbg.org

Tel: 65-64717361
Fax: 65-64737983

All rights reserved.  
Copyright © 2019 National Parks Board and the authors

ISBN: 978-981-14-3024-4

Flora of Singapore, Volume 7

Suggested citation of this volume: Middleton, D.J., Leong-Škorničková, J. & Lindsay, S. 
(ed.). 2019. Flora of Singapore, Volume 7. Singapore: National Parks Board. x + 525 pp. 

First published 19 October 2019
Cover design by Jana Leong-Škorničková and Loh Xiang Yun
Layout and printing by Oxford Graphic Printers Pte Ltd, Singapore

Front cover: Cyperus pedunculatus (R.Br.) J.Kern 
Back cover: Flagellaria indica L. (upper left); Xyris complanata R.Br. (lower right); 

 Scrotochloa urceolata (Roxb.) Judz. (lower left)
Spine: spikelet of Eragrostis unioloides (Retz.) Nees ex Steud.

All painted by Waiwai Hove. Funding for the artwork is made possible by a generous donation from 
Mr Tan Jiew Hoe through the Garden City Fund, a registered charity and Institution of Public Character 
established by the National Parks Board Singapore. For more information, visit www.gardencityfund.org. 



CONTENTS

ACKNOWLEDGEMENTS ................................................................................................... vii

INTRODUCTION (D.J. Middleton, J. Leong-Škorničková & S. Lindsay) ........................... ix

TYPHACEAE (J. Leong-Škorničková) ................................................................................... 1

XYRIDACEAE (J. Leong-Škorničková) ................................................................................. 7

ERIOCAULACEAE (J.P.C. Tan) ........................................................................................... 17

MAYACACEAE (M.A. Niissalo & J. Leong-Škorničková) .................................................. 31

CYPERACEAE (D. Simpson) ............................................................................................... 37

FLAGELLARIACEAE (J. Leong-Škorničková) ................................................................. 213

POACEAE (J.-F. Veldkamp, H. Duistermaat, K.M. Wong & D.J. Middleton) .................... 219 

INDEX TO SCIENTIFIC PLANT NAMES ......................................................................... 503

INDEX TO VERNACULAR PLANT NAMES .................................................................. 522





vii

ACKNOWLEDGEMENTS

We are most grateful to the authors of chapters in this volume for their contributions and the 
rest of the editorial board of the Flora of Singapore for their hard work.

We thank Mr Kenneth Er, CEO of the National Parks Board (NParks), and the Board of 
NParks for their support for this project. We thank colleagues from the National Parks Board 
for their assistance and advice in many areas.

We are very grateful to Mr Tan Jiew Hoe for his financial support for the paintings on 
the cover and to Ms Waiwai Hove for her beautiful artwork. We thank Ms Loh Xiang Yun for 
her help with the cover design.

We thank the herbaria around the world that have loaned material to Singapore Botanic 
Gardens (SBG) for taxonomic research, that have allowed their staff to contribute to the Flora 
of Singapore, that have hosted visits from SBG staff or Flora of Singapore Fellows, and 
that have facilitated the sharing of botanical resources and information. In particular, we are 
grateful for our close working relationship with the Royal Botanic Gardens Kew. Ian Turner, 
the Singapore Botanical Liaison Officer at the Royal Botanic Gardens Kew, has provided help 
in many and varied ways. We also thank the herbarium of the Lee Kong Chian Natural History 
Museum of the National University of Singapore for hosting visits from our staff and visitors.

We thank the providers of the many and varied online botanical resources that are 
available. We single out for special praise the Biodiversity Heritage Library (BHL), JSTOR 
Global Plants, and the International Plant Names Index (IPNI) without which our work would 
be considerably more difficult. The staff of IPNI, Dr John McNeill from the Royal Botanic 
Garden Edinburgh, and Dr Kanchi Gandhi from the Harvard University Herbaria have been 
most helpful with questions on nomenclature.

We are grateful to the Nanyang Technological University for their enthusiastic embrace 
and support of our sister project to sequence the genomes of all plants in Singapore. 

The knowledge summarised in this volume has grown from the passion and dedication 
of generations of botanists, conservationists, natural historians, curators, curatorial assistants, 
librarians, and all of the people who supported them in their work. This enthusiasm continues 
to the present day in the staff of the Singapore Botanic Gardens, and the rest of NParks, 
without whom we would not have been able to begin or continue this project. We are especially 
grateful to Dr Leong Chee Chiew, Deputy CEO of NParks, Dr Nigel Taylor, Group Director of 
the Singapore Botanic Gardens, Mr Ng Cheow Kheng, Group Director of the Horticulture and 
Community Gardening Division, the heads of the SBG branches, and the staff of the Research 
& Conservation Branch, Native Plant Centre, National Biodiversity Centre and Conservation 
Division, in particular Nura Abdul Karim, Zakiah bte Agil, Peter Ang, Ang Wee Foong, 
Parusuraman Athen, Aung Thame, Lily Chen, Li Li Chin, Sagunthera Davi, Ho Boon Chuan, 
Ali Ibrahim, Bazilah Ibrahim, Hassan Ibrahim, Gillian Khew, Khoo-Woon Mui Hwang, Koh 
Sin Lan, Koh Teng Seah, Serena Lee, Paul Leong, Derek Liew, Reuben Lim, Lim Weihao, 
Lua Hock Keong, Ng Xin Yi, Matti Niissalo, Juriah bte Sabudin, Christina Soh and Felicia 
Tay. The work has often been ably assisted by volunteers and by interns from Singapore’s 
universities and polytechnics.

We thank Dr Carmen Puglisi and Dr Michele Rodda for their help on the Greek and 
Latin etymologies.

David Simpson thanks Stuart Lindsay, David Middleton, Ian Turner and Karen Wilson 
for nomenclatural advice, Lily Chen, Jana Leong-Škorničková and Matti Niissalo for sending 



viii

recent Cyperaceae collections and photographs, Serena Lee for expertly editing the illustrations 
and Bazilah Ibrahim for administrative support.

Joanne Tan thanks Amornrat Prajaksood for invaluable information and David Middleton 
and the staff of the SBG herbarium and library for their kind assistance and technical support.

For the Poaceae we thank Serena Lee and Nicolien Sol for assistance with collections 
from SING and L respectively, the late Peter Hovenkamp for tracing the files of the late 
J.F.Veldkamp, and Ian Turner for helping solve nomenclatural and typification problems. Chin 
Siew Wai is gratefully acknowledged for information on turf grasses in Singapore.

We thank the artists who skilfully executed the line drawings used in this volume: 
Joanne Tan, Margaret Tebbs, Debbie Teo, Jaap Vermeulen, Juliet Williamson and Wong Khoon 
Meng.

The photographs for this volume are contributed by: Lily Chen, Helena Duistermaat, 
Koh Sin Lan, Paul Leong, Jana Leong-Škorničková, Reuben Lim, Louise Neo, Ng Xin Yi, 
Joanne Tan and Wong Khoon Meng.

David J. Middleton
Jana Leong-Škorničková
Stuart Lindsay



FLORA OF SINGAPORE (Vol. 7: ix–x, 2019)

INTRODUCTION

Volume 7 of the Flora of Singapore includes only one order of plants – the Poales. The 
order has 16 families of which only five are native in Singapore and two are naturalised. Of 
the five native families, Poaceae and Cyperaceae are large and found throughout the world in a 
wide range of habitats, Eriocaulaceae is primarily tropical but with some species in temperate 
regions, Xyridaceae is also chiefly tropical but extends into the temperate southern hemisphere 
and Flagellariaceae is a tropical and subtropical Old World family. The two introduced and 
naturalised families are Mayacaceae, which is native to tropical and subtropical America and 
Angola, and Typhaceae, which is a largely temperate family. Chong et al. (Checkl. Vasc. Pl. Fl. 
Singapore (2009) 13, 117, 262) suggested that Ananas comosus (L.) Merr. in the Bromeliaceae 
was casual in Singapore but we have not found evidence that it is and hence the species and 
family are omitted from this volume. Almost all species of Poales in Singapore are herbaceous, 
with just a few species of bamboo attaining any great size, while Flagellariaceae are lianas 
capable of smothering other vegetation.

Globally, the Poales has about 1073 genera and about 23,500 species (Stevens (2001 
onwards), Angiosperm Phylogeny Website, accessed 23 July 2019, with amendments based 
on the Flora of Singapore accounts). In Singapore there are 84 genera, of which 16 are known 
only from introduced species, and 238 species, of which 46 are casual or naturalised introduced 
species. At 19% of the total, this is a particularly high percentage of introduced species 
compared to many other orders and is primarily due to very large numbers of introduced grass 
species. 

The limits of the order Poales have been rather fluid with fairly recent publications 
continuing to recognise a smaller Poales by excluding Mayacaceae, Xyridaceae and 
Eriocaulaceae which are placed in the separate order Xyridales (Kubitzki, Fam. Gen. Vasc. 
Pl. 4, 1998) or in a broader Commelinales (Judd et al., Pl. Syst. (1999) 204). The relationships 
between the families within the Poales are still rather fluid but the delimitation of each of the 
families found in Singapore is fairly uncontroversial.

The Poales includes arguably the world’s most important family of plants: the Poaceae. 
Countless generations of peoples throughout the world have relied on many and varied species 
of grasses as their staple food: rice, wheat, maize, oats, barley and rye to name but a few. The 
most economically important non-staple grass is sugar cane. Many other species have more 
local food uses, including bamboo shoots. Different species are grown as fodder crops for 
animals, and bamboos are used as fencing and in construction. With such great reliance on a 
single plant family for basic survival, grasses have often attained deep cultural and spiritual 
significance in many and disparate civilisations. Due to the importance of grasses for food, 
fodder and landscaping in Singapore, particularly large numbers of introduced and naturalising 
species are found in this family which may have an impact on the native grass species. The 
other large family in the order, the Cyperaceae, is much more limited in its culinary importance 
but is frequently used in basketry and matting. Due to their preference for damper habitats, 
particularly for wetlands, a habitat that was frequently drained for land use and mosquito control 
in Singapore, many species of Cyperaceae have become nationally extinct or are assessed as 
threatened in Singapore. Around a third of all native species are presumed nationally extinct 
and a further third are assessed as threatened in Singapore. Xyridaceae and Eriocaulaceae have 
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similar habitat preferences and are similarly impacted. The introduced Mayacaceae 
appears to be spreading quickly in Singapore and needs to be monitored as it has been reported 
as invasive in other countries.

The accounts of the families in the Poales have relied on a combination of expertise in 
Singapore Botanic Gardens, along with collaboration from the Royal Botanic Gardens Kew, 
the Forest Research Institute Malaysia, and Naturalis in Leiden. 

David J. Middleton
Jana Leong-Škorničková
Stuart Lindsay


