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Abstract

A total of 249 wild vascular plant species (15 ferns, 1 gymnosperm, 233 angiosperms) were
collected on a succession of trips between 1991 and 1993 to the Sungei Buloh Nature Park. The
current flora includes mangrove and beach or coastal forest species but the majority are early
successionals, native and exotic weeds and species associated with cultivation. Earlier collections
from the Herbarium, Singapore Botanic Gardens, dating from the late 1880s to the early 1900s
were alsoincluded and these totalled 76 (1 clubmoss, 7 ferns and 68 angiosperms). The original
flora was very different and consisted mainly of lowland, or beach or coastal forest, and
mangrove species. The great change in species composition and the high number of weedy
species in the current flora reflect major man-made changes to the environment. Combining
both historical and recent collections, the wild vascular plant flora of Sungei Buloh Nature Park
totals 318 species (1 club moss, 21 ferns, 1 gymnosperm and 295 angiosperms).

Introduction
Sungei Buloh Nature Park, including Pulau Buloh, consists of 87 ha of

land (Fig. 1). A botanical survey was conducted to provide baseline
information for future reintroduction or introduction programmes.

Site

Sungei Buloh Nature Park is situated in the north-western coast of
Singapore island (N1°42°53.5" E103°43°30.8"). The proposal to set up this
park and its infrastructure was approved by the Master Plan Committee
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Figure 1. Maps of Singapore and Sungei Buloh Nature Park. Above left, position of Singapore
in relation to Peninsular Malaysia; above right, map of Singapore showing the position of
Sungei Buloh Nature Park; bottom, Sungei Buloh Nature Park.

on the 29th March 1990 and the park was officially opened on the 6th
December 1993.

The park is a wetland area and consists of three main parts: the
reserve proper, the Visitor Centre area and Pulau Buloh, an island north
of the reserve area (Fig. 1). The river, Sungei Buloh Besar separates the
reserve proper from the Visitor Centre. Both Pulau Buloh and the Visitor
Centre area consist mainly of mangrove as well as man-made brackish and
freshwater ponds in the reserve proper. The site was marked for
preservation by the Singapore government as it is used by large numbers
of coastal birds, including the black-crowned night-heron (Nycticorax
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nycticorax), common greenshank (7ringa nebularia), common redshank
(Tringa totanus), curlew sandpiper (Calidris ferruginea), grey heron (Ardea
cinerea), marsh sandpiper (Tringa stagnatilis), Pacific golden plover
(Pluvialis fulva) and whimbrel (Numenius phaeopus).

History of Land Use

According to the 1890 Straits Settlement Government Gazette Reports of
the Botanic Gardens, the Sungei Buloh area was a forest reserve from 17th
April 1890 and “Consists entirely of mangrove swamp”. However, this
“area of 1,128 acres, 3 roods (sic) and 18 poles, more or less” (approximately
457 ha) ceased to be a forest reserve on 4th April 1938 (Straits Settlement
Government Gazette, 1938).

When first designated as forest reserve in 1890, the area appeared to
be entirely mangrove. Records as to when prawn and fish ponds were
constructed are not available but with the development of farms, the
mangroves were cleared. Native species were replaced by cultivated species
for consumption by the farmers or their livestock. The farms and ponds
were abandoned in 1989, when the Government took over the site, after
which time early successional and weedy species invaded the area.

Methods

The present survey consisted of collection trips made on 22nd May, 30th
August and 7th October 1991 and 27th September and 13th October 1993.
The park was divided into sectors where the collecting teams concentrated
their efforts. Representative specimens of all wild species, whether sterile
or not, were collected and made into herbarium specimens which were
deposited in the Herbarium, School of Biological Sciences, The National
University of Singapore (SINU). Specimens were identified by comparison
with descriptions in floras or recent revisions, as well as with named
specimens in the Herbarium, Singapore Botanic Gardens (SING).
Historical collections from Sg. Buloh at SING were examined.
Nomenclature and habitat data mostly follow those of Turner (1995).

Observations and Discussion

A total of 249 wild vascular plant species were collected in the survey
(Appendix 1) and included 15 ferns, 1 gymnosperm (Podocarpus
polystachyus) and 239 angiosperms.
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Most plants are characteristic of a highly disturbed environment.
The Sg. Buloh area presumably became highly disturbed when the prawn
and fish farms were established and the mangrove cleared and earth
excavated to create the ponds. Not much regeneration could take place as
the farmers would have to keep the mangroves out of the ponds and the
bund areas. Together with human settlement, there would be planting of
vegetable crops, fruit trees, spice, flavouring and ornamental plants.

When the government took over the site in 1989, soil was brought in
from other parts of Singapore. The latter is the most likely seed source for
the large number of exotic and native weed species, such as Ageratum
conyzoides, Kyllingia polyphylla, Panicum maximum and Pityrogramma
calomelanos. Exotic pioneer tree species include Acacia auriculiformis,
Manihot glaziovii, Muntingia calabura and Spathodea campanulata. If left
unchecked, Acacia auriculiformis may dominate those areas which are not
flooded at high tide.

Weed species considered native also make up a significant part of
the flora and include Centella asiatica, Eulophia graminea, Imperata
cylindrica and Vernonia cinerea.

Secondary forest would have developed after the clearance of the
original primary forest. Its species include Alstonia angustiloba, Melastoma
malabathricum. Trema spp. and Vitex pinnata.

The beach or coastal forest and mangrove species are probably
remnants of the original forest. Mangrove and its components include
Acrostichum spp., Bruguiera spp., Hibiscus tiliaceus and Rhizophora spp.

Species escaped or persisting from cultivation include vegetables such
as Coccinia grandis, Ipomoea batatas and Manihot esculenta, fruit trees
such as Annona muricata, Artocarpus heterophyllus, A. integer, Carica
papaya, Durio zibethinus and Psidium guajava, spice or flavouring plants
such as Murraya koenigii and Pandanus amaryllifolius, as well as ornamental
plants such as Celosia argentea, Dieffenbachia seguine, Tabebuia rosea and
Vernonia elliptica.

Based mostly on the conservation status ascribed by Turner et al.
(1995), 2 endangered species (Cassine viburnifolia and Podocarpus
polystachyus), 6 vulnerable species, 58 rare species and 90 common species
were collected. For the exotic species, 66 are naturalized and 28 associated
with cultivation, making up about 37.8% of the total vascular plant flora.
This indicates the great disturbance in the area.

There are 12 fern families, each with only one species except for the
Pteridaceae with three, and the Polypodiaceae with two. The single
gymnosperm is Podocarpus polystachyus. Angiosperms dominate the park.
The largest ten families, in descending order are: Gramineae (25 species),
Papilionaceae (16), Compositae (15), Cyperaceae (12), Euphorbiaceae (11),
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Mimosaceae (9), Rubiaceae (9), Convolvulaceae (8), Moraceae (7) and
Verbenaceae (7). Again, weed and secondary forest species are the main
representatives of these families. Other families had six or fewer species
and 37 families had only one species each.

Appendix 2 lists the plants collected by H.N. Ridley, J.S. Goodenough,
and L.C. Corporal between 1889 and 1911. This list is by no means
representative of the whole area as they comprise opportunisitic collections
in the area. A total of 76 vascular plant species were recorded with one
club moss (Lycopodiella cernua), 7 ferns and 68 angiosperms.

The species they collected are very different from those found in the
recent survey. Of the 76, only 6 species were recollected, Excoecaria
agallocha, Gynochthodes sublanceolata, Hoya verticillata var. verticillata,
llex cymosa, Lygodium microphyllum and Oxyceros longiflora. Many
species previously collected are native climbers, epiphytes, lowland beach
or mangrove forest species. Beach or coastal forest species include
Asplenium macrophyllum, Dischidia benghalensis, Garcinia hombroniana,
Hoya verticillata var. verticillata and Oncosperma tigillarium.

Most climbers were not recollected except for Cayratia mollissima,
Gynochthodes sublanceolata, Lygodium microphyllum and Oxyceros
longiflora. The change in the flora reflects the change in the environment.
Tall trees would have had to be present to support the epiphytes and
climbers. Probably these were logged during land clearance and
Oncosperma tigillarium trunks were probably used for kelong poles. It is
interesting to note that the largest family in the historical collections, the
Orchidaceae with 27 species, has not a single species left today. Most
orchids are epiphytes of lowland forest or mangrove trees. All except
Bulbophyllum membranaceum and Claderia mayeriana are now extinct in
Singapore and both the surviving species are considered vulnerable to
extinction (Turner er al., 1995). At present, only the weedy, terrestrial
orchid, Eulophia graminea is present. All the epiphytic members of the
Melastomataceae are also now extinct at Sg. Buloh and Medinilla crassifolia
and Plethiandra sessiliflora are also extinct in Singapore.

Mangrove tree species are not among the earlier collections made by
Ridley, Corporal or Goodenough, thus it is difficult to confirm if mangroves
were present then. (Excoecaria agallocha is the closest to a mangrove tree
species in their collections.) They were possibly discriminating collectors
and ignored the mangrove trees, which were plentiful in other parts of the
island. Indirect evidence of the existence of mangroves are the orchid
species that were collected from the Sg. Buloh area and which are associated
with mangroves. These include Bulbophyllum concinnum, Bulbophyllum
restrepia, Dendrobium spegidoglossum, Dendrobium spurium, Eria neglecta
and Flickingeria xantholeuca, all of which are now extinct in Singapore
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(Turner er al.. 1995).

The name ‘Sungei Buloh® is also very probably indicative of the
presence of bamboo (Malay, buloh). No native bamboos were collected
by past collectors or in this survey. (Bambusa vulgaris. a relic of cultivation,
was the only bamboo collected in the recent survey.) As mentioned earlier.
the past collectors may have ignored species which were common elsewhere
on the island. Bamboos also tend to be sterile most of the time because of
their generally infrequent flowering and collectors often collect only
flowering and/or fruiting material.

Based on the recent survey of Singapore bamboos by Chua, Soong
and Tan (1996) there are only four native bamboo species: Giganrochloa
ligulata Gamble. Schizostachyum gracile (Munro) Holttum, Schizostachyum
latifolium Gamble and Soejarmia ridleyi (Gamble) K.M. Wong.
Gigantochloa ligulata is a recent new record for Singapore. It is unlikely
to have grown at Sungei Buloh eighty years ago. Soejatmia ridleyi is an
inland forest species. not associated with coastal areas and is currently
found only at the Bukit Timah Nature Reserve. Singapore (Chua, Soong
and Tan. 1996). Both Schizostachyum gracile and Schizostachyum latifolium
may have grown at Sg. Buloh as both are common and grow at forest
edges or riversides. Unfortunately. both are now extinct in Singapore.

Based on the conservation status ascribed by Turner er al. (1995) to
species in Singapore, of the historical collections 30 species are now extinct,
3 endangered. 9 vulnerable, 27 rare, one common and two unknown. Three
are endemic species and are found only in Singapore and Peninsular
Malaysia: Plethiandra sessiliflora, Rhopaloblaste singapurensis and
Stachyphrynium griffithii.

In terms of diversity. the current flora appears larger. This can be
explained in two ways. Firstly. the survey was comprehensive and all
species were collected. whereas the early collectors presumably concentrated
only on the fertile material or what was of interest to them. Secondly,
many species are weeds and are the result of disturbance caused by the
prawn and fish farming and the construction of the park.
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Appendix 1. Recent collections from Sungei Buloh Nature Park. Conservation
status: C = common; N = endangered; R = rare; V = vulnerable; A = naturalized
exotic species (aliens); S = species escaped or persisting from cultivation.

PTERIDOPHYTA

Adiantaceae
Pityrogramma calomelanos (L.) Link; K.S.
Chua & Y.C. Wee CKS & WYC 506

Aspleniaceae

Asplenium nidus L.; M.F. Choong VC 65;
P.T.Chew, H.A. Kong & J.W.H. Yong SB
1053

Azollaceae

Azolla pinnata R.Br. ssp. asiatica
R.M.K.Saunders & K.Fowler; K.S. Chua,
M. Mathews, H.T.W. Tan, ILM. Turner &
J.W.H. Yong SB 3114

Blechniaceae

Stenochlaena palustris (Burm.f.) Bedd.;
K.S. Chua & Y.C. Wee CKS & WYC
513; M.F. Choong VC 12

Davalliaceae
Davallia denticulata (Burm.f.) Mett.: LM.
Turner & M.F. Choong SB 1045

Dennstaedtiaceae

Pteridium esculentum (G.Forst.)
Cockayne; K.S. Chua & Y.C. Wee CKS
& WYC 505; K.S. Chua, M. Mathews,
H.T.W. Tan, M. Turner & J.W.H. Yong
SB 3060
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Gleicheniaceae

Dicranopteris linearis (Burm.f.) Underw.;
KS. Chua & Y.C. Wee CKS & WYC 504

Oleandraceae

Nephrolepis auriculata (L.) Trimen; Haji
Samsuri bin Haji Ahmad SA.66; K.S. Chua
& Y.C. Wee CKS & WYC 477; M.F.
Choong VC 60

Parkeriaceae

Ceratopteris thalictroides (L.) Brongn.;
K.S. Chua, M. Mathews, HT.W. Tan, LM.
Turner & J.W.H. Yong SB 3113

Polypodiaceae

Pyrossia lanceolata (L.) Farwell;
P.T.Chew, H.A. Kong & J.W.H. Yong SB
1056

Pyrossia piloselloides (L.) M.G.Price; Haji
Samsuri bin Haji Ahmad SA.56; L.M.
Turner & M.F.Choong SB 1095; I.M.
Turner & M.F. Choong SB 1037; LM.
Turner & M.F. Choong SB 1097

Pteridaceae

Acrostichum aureum L.; P.T. Chew, H.A.
Kong & JW.H. Yong SB 1033; M.F.
Choong VC 84; P.T. Chew, H.A. Kong &
J.W.H. Yong SB 1033

Acrostichum speciosum Willd.; K.S. Chua,
M. Mathews, H.T.W. Tan, .M. Turner &
JW.H. Yong SB 3000; P.T. Chew, H.A.
Kong & J.W.H. Yong SB 13; P.T. Chew,
H.A. Kong & J.W.H. Yong SB 13

Pteris vittata L.; K.S. Chua, M. Mathews,
H.T.W. Tan, LM. Turner & J.W.H. Yong
SB 3030

Schizaeaceae
Lygodium microphyllum (Cav.) R.Br; LM.
Turner & M.F. Choong SB 1090
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PINOPHYTA

Podocarpaceae

Podocarpus polystachyus R.Br. ex Endl.;
P.T. Chew, H.A.Kong & J.W.H. Yong SB
1016; Haji Samsuri bin Haji Ahmad SA.25

MAGNOLIOPHYTA

A canthaceae

Acanthus ebracteatus Vahl; Haji Samsuri
bin Haji Ahmad SA.70; LM. Turner &
M.F. Choong SB 1086; P.T. Chew, H.A.
Kong & J.W.H. Yong SB 1021; P.T. Chew,
H.A. Kong & J.W.H. Yong SB 16
Acanthus ilicifolius L.; Haji Samsuri bin
Haji Ahmad SA.44; LM. Turner & M.F.
Choong SB 1085

Acanthus volubilis Wall.; K.S Chua & Y.C.
Wee 487: M.F.CHoong VC 79

Asystasia gangetica (L.) T.Anderson ssp.
gangetica; M.F. Choong VC 124; M.F.
Choong VC 126

Asystasia gangetica (L.) T.Anderson ssp.
micrantha (Nees) Ensermu; Haji Samsuri
bin Haji Ahmad SA 43; K.S. Chua & Y.C.
Wee CKS & WYC 516; M.F. Choong VC
55; P.T. Chew, H.S. Kong & J.W.H Yong
SB 1003

Aizoaceae

Sesuvium portulacastrum (L.) L.; K.S.
Chua, M. Mathews, HT.W. Tan, I.M.
Turner & J.W.H. Yong SB 3058

Amaranthaceae

Amaranthus caudatus L.; P.T. Chew, H.A.
Kong & J.W.H. Yong SB 1025
Amaranthus spinosus L.; M.F. Choong SB
2

Celosia argentea L.; M.F. Choong VC 118

Anacardiaceae
Mangifera indica L.; M.F. Choong VC 138
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Annonaceae

Annona muricata L.; K.S. Chua & Y.C
Wee 483; Haji Samsuri bin Haji Ahmad
SA 54

Apocynaceae

Alstonia angustiloba Miq.; K.S. Chua, M.
Mathews, H.T.W. Tan, .M. Turner &
J.W.H. Yong SB 3011

Catharanthus roseus (L.) G.Don; K.S.
Chua, M. Mathews, HT.W. Tan, I.M.
Turner & J.W.H. Yong SB 3079
Cerbera sp.; M. Turner & M.F. Choong
SB 1035

Aquifoliaceae

Ilex cymosa Blume; Haji Samsuri bin Haji
Ahmad SA.71; K.S. Chua, M. Mathews,
H.T.W. Tan, LM. Turner & J.W.H. Yong
SB 3061

Araceae

Caladium bicolor (Aiton) Vent.; P.T.
Chew, H.A. Kong & J.W.H. Yong SB
1064

Colocasia esculenta (L.) Schott; M.F.
Choong VC 110; M.F. Choong VC 116;
M.F. Choong VC 135

Dieffenbachia seguine (Jacq.) Schott in
Wiener Z. Kunst; K.S. Chua, M.
Mathews, H.T.W. Tan, LM. Turner &
J.W.H. Yong SB 3081

Pistia stratiotes L.; K.S. Chua & Y.C. Wee
CKS & WYC 572; K.S. Chua, M.
Mathews, H.T.W. Tan, L.M. Turner &
J.W.H. Yong SB 3078

Araliaceae
Schefflera actinophylla (Endl.) Harms;
LM. Turner & M.F. Choong SB 1047

Asclepiadaceae

Dischidia major (Vahl) Merr.; Haji
Samsuri bin Haji Ahmad SA. 57; LM.
Turner & M.F. Choong SB 1096

23

Dischidia nummularia R.Br.; K.S. Chua,
M. Mathews, H.T.W. Tan, LM. Turner
& J.W.H. Yong SB 3050

Finlaysonia obovata Wall.; K.S. Chua, M.
Mathews, HT.W. Tan, ILM. Turner &
J.W.H. Yong SB 3004; M.F. Choong VC
123; P.T. Chew, H.A. Kong & JW.H
Yong SB 1055

Hoya verticillata (Vahl) G.Don var.
verticillata; K.S. Chua, M. Mathews,
H.T.W. Tan, LM. Turner & J.W.H. Yong
SB 3086

Tylophora flexuosa R.Br.; Haji Samsuri
bin Haji Ahmad SA.30; P.T. Chew, H.A.
Kong & J.W.H. Yong SB 1020; P.T.
Chew, H.A. Kong & J.W.H. Yong SB
1068

Avicenniaceae

Avicennia alba Blume; K.S. Chua & Y.C.
Wee CKS & WYC 532; M.F. Choong
VC 84; M.F. Choong PB 7; P.T. Chew,
H.A. Hong & J.W.H. Yong SB 1013
Avicennia officinalis L.; M.F. Choong PB
1; M.F. Choong VC 77; P.T. Chew,
H.A.Kong & J.W.H. Yong SB 1031; P.T.
Chew, H.A. Kong & J.W.H. Yong SB
1065

Avicennia rumphiana Hallier f.; M.F.
Choong VC 115; P.T. Chew, H.A. Kong
& J.W.H Yong SB 14

Bignoniaceae

Spathodea campanulata P.Beauv.; K.S.
Chua, M. Matthews, H.T.W. Tan, LM.
Turner & J.W.H. Yong SB 3006
Tabebuia rosea (Bertol.) DC.; M.F.
Choong VC 43; P.T. Chew, H.A. Kong
& J.W.H. Yong SB 1062

Bombacaceae

Durio zibethinus Murray; M.F. Choong
VC 2; Haji Samsuri bin Haji Ahmad SA
69







































