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Introduction

Grasses are generally neglected by the layman because they all look the same
and do not have obvious flowers. However, the family of the grasses, Gramineae
(also called Poaceae), is worthy of attention for a number of reasons. First,
they are of huge economic importance. They are widely used for food (cereals,
fodder), ornamentals (including lawns) and construction (bamboos), while other
members of the family are known as the world’s worst weeds. The second
reason is that grasses are very abundant. Not only in species number is the
grass family one of the largest of the world (with about 10,000 species); but
they also cover a vast area, approximately 20% of the earth’s land surface,
ranging from tropical to arctic regions. They occupy a wide variety of habitats
but they are most abundant in open habitats.

The original vegetation of Singapore consisted primarily of forests
(mainly lowland dipterocarp forest) where only a few specialized forest-grass
species in low densities occurred. In the permanently open habitats such as
beaches, a few other grass species probably grew. (For a description of the
original vegetation and the impact of human activities see Corlett 1992, 1993).
Large-scale clearance of forest in Singapore started only after the British arrived
in 1819. By the 1880s only 7% of the original primary forest was left. Today,
99.8% of the original forest cover has been cleared or severely disturbed. Rivers
and even forest streamlets have been canalized or replaced by concrete drains
and many of the original beaches have been replaced by reclaimed land.

A considerable number of the native grass species are now endangered
or extinct. Ridley (1907) noticed that th® majority of grass species of Malaya
(Peninsular Malaysia and Singapore) either occurred on sandy spots by the
sea or as weeds. At present, grasses are found mainly in unnatural open habitats,
such as turf, roadsides and wastelands. Turfed areas (including more than 1000
ha of golf courses) alone occupy about 18% of Singapore’s 574 km? of land
surface (Corlett 1992: 415). From this it will be clear that grasses are indeed
an important part of Singapore’s present day flora.

Ridley (1907) provided the first account of the grass family for Malaya,
followed much later by Gilliland (1971). Recently, Keng et al. (1998)
summarised the family for Singapore. Recent new recards are discussed in
Duistermaat (2004). The keys provided in all works (in the latest flora treatment
unfortunately not to the species level) are very technical. Also, some quite
common species rarely seem to flower in Singapore and so cannot be identified
with the available literature.

The present guide aims to provide all the necessary information with
which anyone interested in grasses should be able to identify the species that
occur in Singapore. All species that have been mentioned for the island state
are included in this guide. The text is fully illustrated, a main key to the flawering
grasses of Singapore is continued to the species level in the generic keys, and
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a key that uses only the vegetative characters is provided. The identification
keys are designed to be user-friendly: the characters are easy-to-see (with the
aid of a handlens with 10x magnification) and are explained in a section on
Grass Morphology (p. 3) whereas descriptive terms are explained in the Glossary
(p- 19). The Key to Sterile Grass Plants is a novelty for the region. In Europe,
it has been proven possible to identify grasses on basis of vegetative parts
alone (e.g. Van der Meijden 1983). It seemed useful to develop one for Singapore
as a number of species rarely flower and roadsides and fields are mown
frequently. Species that are thought to be extinct or found only in cultivation
are, with a few exceptions, not included in this key. However, the majority of
species can be identified with this key and only in a few cases groups of species
remain (for the time being) unidentifiable when sterile. A shortened key to the
turf grasses is also included (p. 16) to facilitate the identification of turf material.
Bamboos were excluded from the present treatment, as the key in Keng ez al.
(1998) seems quite satisfactory. The characters that differentiate these from
true grasses are shortly discussed. A separate section explains how to distinguish
a grass from other groups of plants that look like grasses.

The species are arranged according to their scientific name, rather than
by a common name as many do not have a common name. If an English and
Malay name is known from the literature mentioned above or from Henderson
(1954), they are included. In case more names are available priority has been
given to one that was mentioned by Gilliland (1971) or Keng et al. (1998).
English names have been checked in Mabberley (1997) to ensure they are not
in use for another species. Only one species (Pennisetum purpureum) is known
by two English names. The Malay names have been checked by staff of the
Singapore Herbarium. Only Padi Burung and Rumput Kumpai each refer to
two different species.

For reasons of convenience, the species descriptions are arranged
alphabetically, rather than taxonomically. A modern classification of the grass
family is found in Kellogg (2002). The descriptions are based on material present
in the Singapore Herbarium (SING) and the herbarium of the University of
Singapore (SINU). Almost all species descriptions are accompanied by an
illustration of a (group of) spikelet(s). A selection of species is illustrated in
colour.

The total number of accepted taxa (species, subspecies, varieties) is 134
(including 13 that have been found in cultivation only). Records are not included
in the account if no material is extant in SING or SINU or if they have only
been found cultivated in the Singapore Botanic Gardens. They are briefly
discussed under the genus. Also excluded are Eremochloa ciliaris (Buitenhuis
and Veldkamp 2001: 407; no material), Miscanthus floridulus and M. sinensis
(only cultivated in the Singapore Botanic Gardens).

It is remarkable that in the tropics grasses are largely ruderal with many
species being cosmopolitan. In relation to other plant families the grasses have
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a high (if not the highest) number of exotics: 31% of Singapore grasses are not
native. Some of them have been introduced intentionally, in Singapore for
instance as fodder for the horses of the British army or as a part of new seed
mixes for turfs. Others where brought in unintentionally, e.g. with straw and
hay for cattle, with sand for land reclamation or with potting mix. It is unlikely,
however, that we have a complete record of all the species that have been
introduced in Singapore. Some of the exotics will have lived here for too short
a period to become noticed. If the climate is not (very) suitable for the introduced
species it cannot establish a viable population and when the import of the
fresh material ceases the species will (slowly) disappear. Other introductions,
however, are very successful. Today, 28% of the most common species are not
native whereas the commonest grass species of Singapore is probably the exotic
Axonopus compressus. This shows that not only the number of exotic grass
species is high, but that they do actually form an important part of the present
day vegetation.

The introduction of new species is an ongoing process that is only to a
certain level predictable, depending for instance on the geographical origin of
the imported material. No attempt has been made to include species in the
account that might be expected in the near future. If grasses collected in
Singapore cannot be identified with the present Field Guide, there are several
options. It could be that the plant under study is not actually a grass, or if it is
indeed a grass its characters could have been misinterpreted or the species is
more variable than described here or it might be a new record for Singapore.
In the case of new introductions the following works are recommended:
Gilliland (1971), Bor (1960) and the World Grass Species Database at the
Kew website (http://www.rbgkew.org.uk/data/grasses/grasses.ink).

Grass morphology

Vegetative parts

Grasses do not have primary roots (as in carrots, Daucus carota), only a tuft of
adventitious roots. In general grass roots are rather uninteresting except for
the ones of Lophatherum, which form small edible tubers.

The stem of a grass is called a culm. It is jointed: divided into nodes and
internodes (Fig. 1a,b). Nodes can be recognized as short, (slightly) thickened
and solid parts of the culm between the much longer internodes. The nodes
bear the leaves and, if present, roots and branches (in the leaf-axil). Before
roots at the nodes start to grow they may be seen as tiny circular pits termed
root-eyes (Plate 28, 29). Root-eyes are obvious in Saccharum species. The
internodes are generally hollow, but are solid in a few grasses (e.g. Saccharum
Sugar Cane and Themeda Tasselgrass). At the base of the culm they can be
very short (about as long as the nodes) resulting in a concentration of leaves,










































































































































































































































































































































































































































































































































