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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and many of the original beaches have been replaced by reclaimed land.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 thS 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 km2 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 records 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

commonspecies 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 flowering

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 lOx 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 et 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 commonname as many do not have a commonname. 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: 3 1 %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. Someof 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 commonspecies 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 root?. 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. la,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,
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which cover all the nodes. In the upper part of the culm the internodes are

elongated.

The typical culm grows vertically: erect, or ascending from a geniculate

base. Some culms, however, grow horizontally. Horizontal culms that lie on
the soil surface are called stolons. They are generally green and the nodes root

or not and bear well-developed leaves. Culms growing horizontally beneath

the soil surface are called rhizomes. Rhizomes are generally whitish with rooting

nodes and reduced, scale-like leaves. The presence of nodes and reduced leaves

shows that rhizomes are not roots.

Branching of the culm always occurs at the nodes in a leaf axil between
the culm and the basal part of the leaf (sheath, see below). The new shoot

either grows upward to emerge at the sheath's tip (intravaginal branching,

Fig. 2a) or else breaks through the base of the sheath and grows outward

(extravaginal branching, Fig. 2b). Rhizomes and stolons are the result of

extravaginal branching. Tufted plants, on the other hand, are the result of

intravaginal branching at the base of the culm.

Grass leaves always arise from the node, in two alternate {'distichous')

ranks along the culm (Fig. 3), but this is often obscured due to the twisting of

the sheath or the culm inside the sheath. The leaves are composed of three

parts: sheath, ligule, blade (Fig. lc,d, 4).

The sheath is a tube around the culm with (slightly) overlapping margins

(only in a few species non-Singaporean are the margins united). The sheath

may be shorter to longer than the internode. The midrib may be raised or winged,

and (minute) transverse veins may be present as well (best seen with back

lighting). The throat (top of the sheath) or the base of the blade may have ear-

shaped or triangular appendages, referred to as auricles (Fig. 4d). Auricles can

be persistent or deciduous, glabrous or hairy.

The leaf blade arises on the top of the sheath. It is generally flat and

elongated (much longer than wide) with more or less prominent longitudinal

veins (parallel-nerved; only rarely, as in Scrotochloa urceolata, the blades are

pinninerved: with veins arising from the midvein). Transverse veins are

sometimes present as well. However, the presence of transverse veins in the

blade does not predict their presence in the sheath, and vice versa. The midvein

is prominent or not, is sometimes broad and white at the upperside of the blade

Figure 1. The jointed culm (stalk) of a grass.

a. nodes, b. internodes, from the nodes arise c. the sheaths with d. their blades.

Figure 2. Branching of the culm.

a. intravaginal; b. extravaginal.

Figure 3. Grass leaves arranged in two ranks or distichous.

Figure 4. Grass leaf.

a. sheath, b. blade, c. ligule, d. auricle.

Figure 5. Blade base.

a. cuneate, b. rounded, c. cordate, d. amplexicaul.
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or distinctly winged underneath. The base can be cuneate, rounded, cordate or

amplexicaul (Fig. 5). If the blade at the base is narrower than the sheath, the

sheath is termed shouldered (Fig. 6a). Sometimes the blade is much narrowed
at the base and appears stalked. It is then termed pseudopetiolate (Fig. 6b).

(This is not a true petiole, which would be at the base of the sheath). The way
the young blades emerge is constant within a species: either inrolled with one
margin overlapping the other (Fig. 7a), or folded along the midrib with the

margins meeting (Fig. 7b), or plicate (pleated; Fig. 7c).

The ligule is located at the junction of sheath and blade (Fig. 4c) on the

side facing the culm (the adaxial side) and is either membranous and glabrous

or hairy or is just a row of hairs. Only in a few species is the ligule absent (e.g.

Echinochloa colona). A ligule even a few millimeters long is readily recognized.

Shorter ligules, however, are more difficult to see. To examine it, pull the culm
away from the blade and put your index finger on the underside of the blade's

base while you prise open the sheath with your thumb. Pull back the blade

with the middle finger of the same hand. With your free hand you can now
hold the handlens to see the ligule (practice this first with one of the taller

grasses).

Sometimes (as in bamboos) a collar is present. This is a band of hardened

tissue on the abaxial side (this is the side furthest away from the culm) of the

top of the sheath, indicating that the blade will eventually break off at that

point (generally leaves have no callus, sheath and blade just wilt). An herbaceous

rim or a row of hairs at this place is called an external ligule (e.g. bamboos,
Paspalum conjugatum; Fig. 8).

The initial leaf (or leaves) of a culm or branch is (are) often different

from the upper leaves in having no blades and ligules. The first leaves of young
culms may be scale-like sheaths or cataphylls (Fig. 9). As growth proceeds,

normal leaves are produced. When culms branch, the first leaf of the new
shoot is produced from the adaxial side, between the new shoot and the main
culm. This prophyll is an elongated and thin sheath-like scale with two keeled

veins; its function is uncertain.

Various parts of the plant may be covered with hairs and these parts are

then called hairy. If margins or ligules have a fringe of hairs they are described

as ciliolate (with short hairs) or ciliate (with long hairs), but the difference is

gradual.

Figure 6. Leaf blade narrowed at base.

a. sheath shouldered, b. blade pseudopetiolate.

Figure 7. Young leaf blades.

a. inrolled with one margin overlapping the other, b. folded along the midrib with the

margins meeting, c. plicate (pleated).

Figure 8. External ligule, a herbaceous rim or a row of hairs at the abaxial side of the

sheath's apex.

Figure 9. Cataphylls (sheathlike and bladeless bracts) at the base of the culm.
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The inflorescence will generally develop from the terminal leaf (but

see below), which is then also known as the flag leaf. It may differ from the

leaves on sterile shoots in, for example, hairiness, size or ligule length.

Reproductive parts
Flowers

Grass flowers are highly reduced. They consist of only 1—6 stamens, a single

ovary with 1—3 feathery stigmas, and/or 2—3 minute fleshy scales or lodicules.

True sepals and petals are lacking (Fig. 10a—d). The lodicules are thought to

be a reduced perianth and their function has still to be ascertained. The grass

flower is protected by two straw-coloured to green bracts. The lower bract is

called the lemma (Fig. lOe) and the upper is called the palea (Fig. lOf). The
palea has two keeled veins. The lemma and palea together with its flower is

called a floret (Fig. 10a

—

f). Florets are either bisexual (with stamens and ovary)

or unisexual (male with stamens only or female with ovary only) or sterile

(empty, both stamens and ovary are absent).

Bisexual florets may be cleistogamous, that is, they remain closed even

at flowering time, which results in self pollination. They are recognized by the

presence of anthers on the top of mature fruits in closed florets (e.g. Eragrostis,

Eriachne).

Spikelets

Florets are arranged in two alternate ranks on a central axis, the rachilla (Fig.

lOg). At the base of the rachilla, below the lowest floret, are two empty bracts:

the lower glume (Fig. lOh) and the upper glume (Fig. lOi). The structure of

two glumes and a rachilla with one to many florets is called a spikelet (Fig.

10a—i). The structure of a spikelet can be compared with a flowering branch

(Fig. 11), with each flower in the axil of a leaf and accompanied by an extra

leaf. However, it is still unclear if the lemma and the palea are homologous to

(i.e. evolved from) these two leaves (Kellogg, 2002).

The spikelet is thus a miniature inflorescence. It is the basic unit in the

description of the grass inflorescence. Tiny as it may be, the basic pattern of a

spikelet is clear-cut. However, structures may be duplicated (as are the glumes

in bamboos) or reduced or even absent. This hampers the interpretation of the

structures and the determination of the number of florets in a spikelet (especially

the distinction between 1- vs 2-flowered). Therefore, in the main key to the

Figure 10. Grass flowers arranged in a spikelet (exploded view).

a. lodicule, b. anther, c. ovary, d. stigma, e. lemma, f. palea, g. rachilla, h. lower glume,

i. upper glume.

Figure 1 1 . Branch with flowers in the axils of bracts and pedicels each with a bracteole.

Figure 12. Cross-section of a spikelet.

a. not flattened, b. laterally flattened, c. dorsiventrally flattened.

• = rachilla.
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flowering grasses (p. 20) whenever possible the neutral term bracts is used

instead of glumes, lemmas and paleas but in the generic keys these terms are

used as the genus description has already clarified which structures are to be

expected.

Spikelets may be sessile (not stalked) or stalked; the stalk is called the

pedicel. Spikelets or groups of sessile spikelets may be surrounded by an

involucre, which is formed of bristles or a single bract attached at the base of

the spikelet(s) and at least half as long as the spikelet. The involucre together

with the spikelet(s) it encloses is known as a bur. Generally, spikelets on the

same plant are similar (or homomorphous), but sometimes they are

heteromorphous, very different from each other (e.g. Digitaria bicornis,

Scrotochloa urceolata, Zea mays). These different types of spikelets may be

found within the same inflorescence or in separate inflorescences on one plant.

Apart from the size (length, width) of the spikelet, the shape of the spikelet

is very important for the identification of the species. The outline of the spikelet

varies from rounded (orbicular) to linear. Looking at the cross-section of the

spikelet, it can either be flattened or not flattened. A spikelet is called not

flattened if the cross-section is rounded: all axes are equally long (Fig. 12a)

and the glumes and lemmas are generally distinctly rounded on the back. The
spikelet is called flattened if its cross-section is elliptic with one axis distinctly

longer than the other. Laterally flattened spikelets have boat-shaped glumes

and lemmas and the rachilla is (nearly) visible (Fig. 12b). Whenall the glumes

and lemmas are flattened to only slightly rounded on the back, the spikelet is

called dor siventr ally flattened and the rachilla is hidden deeply inside the

spikelet (Fig. 12c). Finally, the hunch-backed or distinctly lop-sided spikelet

is called gibbous (e.g. Cyrtococcum species).

The number of florets per spikelet varies from one to a few tens depending

on the species. For most species this number is fixed, e.g. spikelets strictly 1-

flowered or (most commonly in Singapore) strictly 2-flowered (note that florets

are referred to as flowers). However, spikelets with an additional floret may
be found as abnormalities within the same inflorescence (e.g. Isachne species,

Panicum maximum). It is therefore advisable to always check several spikelets

within the same inflorescence. The number of florets is much less fixed in the

species that have 3- or more-flowered spikelets (for example, Eragrostis). The
lowest floret is referred to as the 1

st
floret (and 1

st lemma, 1
st palea), etc.

Awns are needle-like appendages or the much-narrowed continuations

of the glumes, the lemmas or the paleas. They arise either from the tip (as in

Dactyloctenium aegyptium) or in a sinus (referred to as the notch) between

two lobes at the tip of the bract (as in Chloris barbata), or from its back. They
vary in length and shape. In Singapore awns are always simple (unbranched),

either straight or geniculate (then often with a twisted basal part and terminal

bristle) and smooth or scaberulous. Bracts with very short awns (less than

0.5 —1 mmlong) are often called mucronate (if they are the continuation of
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the midvein only) or apiculate (if they are the continuation of midvein and a

narrow part of the bract), but the difference between these and a true awn is

gradual. The number of awns per spikelet varies from none to six.

Spikelets or parts of spikelets may be articulated, which means that they

fall off or break up at maturity. A thickened structure (the callus) often indicates

the place of articulation where either the entire inflorescence or a branch or

entire spikelet or a part of the spikelet (with the rachilla articulating or not)

breaks off.

Inflorescence

The inflorescence is the arrangement of the spikelets without any leafy bracts.

It develops within the protection of a sheath, emerging only when it is almost

ready for flowering. The main axis of the inflorescence is called the rachis (if

unbranched) or central rachis (if branched). The part of the main axis below
the first branch or spikelet is called the peduncle. The peduncle is generally

long, with the inflorescence arising well above the flag leaf.

The spikelets are either arranged directly on the rachis, or on (primary,

secondary or tertiary) branches. They are single or arranged in groups of 2—

5

spikelets often with 1 sessile and h or more pedicelled. An unbranched
inflorescence with only sessile spikelets is called a spike (Fig. 13a), or if all

spikelets are pedicelled, it is called a raceme (Fig. 13b), and if the spikelets

come in pairs of 1 sessile and 1 pedicelled spikelet it is called a spike-like

raceme (Fig. 13c). The branched inflorescence is called a panicle and has

branches either at intervals along the central rachis (Fig. 13d) or clustered at

the tip of the peduncle (a central rachis is absent in this case, Fig. 13e). The
(central) rachis and panicle branches can be rounded, triquetrous (triangular in

cross-section) or flattened and the branches can be simple (unbranched) or

branched further.

Generally, a single inflorescence arises from the terminal leaf of a culm
or lateral branch. Sometimes, however, the terminal leaf has two or more
inflorescences (Fig. 14) or the subterminal leaves have inflorescence(s) as well.

The ultimate in this range is a spatheate inflorescence where much branched

culms with spathes (sheath-like bracts or reduced leaves) all produce a separate

inflorescence (Plate 36). The final sheath is any sheath from which axil arises

an inflorescence without any leaves or spathes. It may be the sheath of the flag

leaf or a subterminal leaf or a spathe.

Fruit

The ovary of a grass contains a single ovule that will mature into a single seed

and the ovary wall into the fruit wall. The fruit is a grain or caryopsis with the

fruit wall permanently fused to the seed coat (except in Eleusine and
Sporobolus). Only grasses have this type of fruit. It is orbicular to linear-

lanceolate in outline and flattened to round in cross-section. The hilum, the point
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of attachment of the grain, is facing the palea. The embryo is at the base and
the starchy mass making up the rest of the fruit is the endosperm or foodstore

for the germinating plant. This is the part we eat.

Diaspore

A grass diaspore, the part that is dispersed, may be the fruit alone (e.g.

Eragrostis) or fruits together with a floret (e.g. Centotheca), a spikelet (e.g.

Lophatherum), groups of spikelets (Cenchrus, Pennisetum) or even an entire

inflorescence (Scrotochloa) depending on where disarticulation takes place.

The presence of hooks, hairs, awns and spines increases the chance of

(long distance) animal or wind dispersal. The ability to float (as in Mnesithea,

Rottboellia, Thuarea), will enhance dispersal by water. The diaspores of, for

instance, Rottboellia cochinchinensis also seem to get carried away by ants

that are attracted by elaisomes, structures that contain oily substances.

Life Forms
The absence of pronounced seasons in Singapore often makes it difficult to

establish whether a plant is an annual or a perennial. However, if at flowering

time all shoots of a plant show an inflorescence it is considered an annual.

Some annuals have more than one generation a year. The presence of sterile

shoots at flowering time, a rootstock and/or cataphylls indicates the plant is

perennial.

Making a Reference Collection of Grasses

Whenstudying grasses it is a good idea to build up a small reference collection

or herbarium for personal use. This enables one to compare species seen at

different times and places and makes it easier to remember their names.

Collected plants should be dried and mounted on thick paper.

It is quite simple to make good collections of the smaller-sized grasses:

just collect the whole plant, including the underground organs. A blunt knife,

a small triangular trowel or a screwdriver is a useful tool to dig up the roots

and/or rhizomes, especially when clayey soil has hardened after a long period

of drought. Remove as much soil as is possible when still in the field. It is

advised to gather several specimens ('duplicates') and to collect both flowering

Figure 13. Type of inflorescence.

a. spike with spikelets single and sessile, b. raceme with spikelets single and

pedicelled, c. spike-like raceme with spikelets in pairs of 1 single and 1 pedicelled, d.

panicle with central rachis present, e. panicle without central rachis.

Figure 14. Terminal leaf with two panicles.

Figure 15. Two types of bamboo leaves.

a. culm leaves, b. foliage leaves.

Figure 16. Culm leaf of bamboo.
a. sheath, b. ligule, c. blade and d. auricles.

Figure 17. Tip of the leaf blade or bract.

a. bifid, b. emarginate, c. truncate, d. obtuse, e. acute, f. acuminate, g. mucronate.
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and fruiting spikelets, so that both the different parts of the spikelet (including

the anthers) as well as its disarticulation can be studied (essential in Eragrostis).

A young, emerging blade should also be included, if present, especially when
sterile material is collected. All this will increase the chance of finding the

correct name.

If the plant is too big to collect whole (or if it is impossible to reach the

lower parts), at least the inflorescence with the flag leaf and its node should be

collected. Try also to get a piece of the culm with at least two leaves, for the

flag leaf may differ considerably from the ones lower down. Be careful when
handling the leaves, as some have very sharp edges that can make very nasty

wounds.

For future reference number the collections in a notebook with a

consecutive numbering, starting with 1 . Attach small pieces of paper with that

number to the plants. Date and place of collection should be recorded as well

as fieldnotes, such as habitat and any features that will be lost in the drying

process (e.g. coloration or three-dimensional shapes). At the same time, all

other parts that could not be included in the collection should be described,

such as whether the culm is single or tufted, erect or ascending, whether or not

stolons or rhizomes are present and the total length of the culm. Features that

can still be seen on the dried specimen (e.g. presence of hairs, veins etc.) need

not be recorded. If, at a later moment, you think you have collected the same
species again, do give it a new number, not the one you have employed before.

Most likely it is from another locality and therefore a different gathering.

Besides, it might even turn out to be a different species.

Collected specimens are easily dried when pressed between a single

sheet of tabloid-size newspaper. Arrange the parts so that all details can be

studied (avoid overlapping the leaves) and fold or cut the parts to fit the size of

paper used for mounting (see below). Best results are obtained when dried for

a few hours to a day in an oven at 60 °C (maximum). Without an oven, the

drying process will take a few days and the newspaper needs to be changed

every day to prevent mould from growing and to preserve some of the original

colour.

After drying, the specimens are best mounted with narrow strips of glued

paper on sheets of thick paper (A3 size) adding a label with the name and the

field notes, as well as collector's name and place and date it was collected

(Plate 1). Store them in boxes or plastic bags in a dark and dry place; either

add mothballs or freeze them at regular intervals to prevent insects from foraging

on the collection.

You might want to send (unmounted) duplicates with the labels to a

scientific institute, like a local herbarium. They might want to keep them as

scientific records and so your efforts could become part of the national and

international heritage. The collector's name and numbers allow for quick and

unequivocal reference to the individual collections.
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l\irf Grasses

A number of characteristics make grasses especially suitable for turf and lawns.

First of all, in a number of perennial grasses the growing point of the non-

flowering culm is close to the soil surface. When mown, these grasses can

thus resprout more quickly than other plants. Furthemore, their linear leaf

blades with long fibres are better able to resist being trodden on. Finally, the

ability to form horizontal culms (rhizomes and stolons) enables grasses to

form mats. The more frequently mownthe grass is, the denser the mat becomes.

Whenmowntoo low down, however, they cannot resprout and as a consequence

the turf will be damaged.
From the above it will be clear that some grass species are more suitable

for turf than others. Annual grasses, for instance, and grasses that form a single

erect stem or that grow in tufts are of no use, as they will never form a dense

mat. Only a few species, Axonopus compressus, Cynodon dactylon (including

the cultivars Tifway, Tif dwarf and Tif-fine that are commonly used in the

various parts of golf courses), Digitaria didactyla and Zoysia matrella, are

commonly used for lawns and fields in Singapore and a few more are (or

were) used infrequently. The fine-leaved grasses, such as Cynodon dactylon,

Digitaria didactyla and Zoysia matrella, produce beautiful lawns but need a

lot of maintainance. As it is difficult even for wiry weeds like Desmodium
triflorum (Lesser Clover-leaved Desmodium) to grow between the densely

arranged grass stems, they tend to cover the lawn and need to be weeded out

by hand. Also, these fine lawns are not tolerant to shade and tend to be less

resistant to intense use. Coarse turf with wide-leaved grass species, such as

Axonopus compressus and Stenotaphrum secundatum does not need regular

weeding as wiry weeds can grow underneath these grasses. Both grass species

are strong and will give good general purpose lawns. They will also grow in

light shade. It is impossible, however, to grow a lawn in deep shade. Eremochloa
ophiuroides (Munro) Hack. (Centipede Grass, Rumput Lipan, Rumput
Centipede) is also used for lawns in Peninsular Malaysia, but has not (yet)

been found in Singapore. This slow-growing species gives a rather coarse,

good lawn that is not very tolerant to wear.

The separate key to the species given here enables the user to quickly

identify turf grasses. The various cultivars of these species are, however, not

separated. As the lawn will normally be mownbefore the plants start flowering,

only vegetative characters are used. For older turfs in which weedy grass species

have invaded, The Key to Sterile Grass Plants of Singapore (p. 142) should be

used. Descriptions of the species (except for Eremochloa ophiuroides) can be

found in Descriptions and Generic Keys (from p. 31).
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Key to the turf grasses

la. Leaf blade 0.6—2.5(— 3.0) mmwide. 2

lb. Leaf blade 3—9 mmwide. 5

2a. Ligule as a row of hairs, longest hairs at least 0.5 mmlong. 3

2b. Ligule membranous, glabrous or with hairs at the tip up to 0.1 mmlong.

4

3a. Sheath rounded, midrib not winged. Blade at base cuneate.

Bermuda Grass, Cynodon dactylon

3b. Sheath flattened, midrib winged, wing 0.5 mmwide, Blade at base rounded.

Centipede Grass, Eremochloa ophiuroides

4a. Ligule (0.5 —)1.5 —2.2( —2.5) mmlong, glabrous.

Serangoon Grass, Digitaria didactyla

4b. Ligule 0.2 mmlong, ciliolate. Siglap Grass, Zoysia matrella

5a. Young leaf blade folded along the midrib. 6

5b. Young leaf blade inrolled. 8

6a. Ligule as a row of hairs, 0.5 —0.7 mmlong.

Centipede Grass, Eremochloa ophiuroides

6b. Ligule membranous, with hairs at the tip up to 0. 1 mmlong. 7

7a. Leaves glossy and (dark) green; sheath with margins in upper half glabrous

or glabrescent; blade hardly wider than sheath. Axonopus fissifolius

7b. Leaves glaucous; sheath with margins densely hairy in upper half; blade

distinctly wider than sheath.

St. Augustine Grass, Stenotaphrum secundatum

8a. External ligule present as a short-hairy fringe. 9

8b. External ligule absent. 10

9a. Nodes hairy. Ligule densely fringed.

Carpet Grass, Axonopus compressus
9b. Nodes glabrous. Ligule glabrous,

Buffalo Grass, Paspalum conjugatum

10a. Sheath 1 —2.5 cm long, without transverse veins. Ligule 0,05 —0.1 mm
long. Love Grass, Chrysopogon aciculatus
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10b. Sheath 4—8.5 cm long, with transverse veins. Ligule 0.5 —0.8 mmlong.

Creeping Panic Grass, Panicum repens

Bamboos and Grasses

Bamboos, which belong to the Bambuseae tribe in the Gramineae, are actually

grasses and not palms. Unlike palms but like the true grasses, they have jointed

culms with solid nodes and hollow internodes. Kellogg (2002) discusses their

relationship within the grass family.

Bamboos are recognized by a number of characters. First of all, they

have woody culms. Secondly, bamboos have leaves of two types (Fig. 15).

The young culm shoot is the part of the bamboo that we eat. It is covered with

scale-like leaves, which are brownish and rather rigid structures with the blade

absent or much shorter than the sheath and often triangular in shape (Fig. 15a

and 16). These culm-leaves are shed entirely when the culm hardens during

growth. The foliage leaves, on the other hand, are found on the branches higher

along the main culm (Fig. 15b). They have persistent sheaths with the blades

deciduous above the collar. The blades are green, elongate and pseudopetiolate.

Finally, the spikelets of bamboos are arranged in dense nodal clusters on a

leafless axis (Plate 2). The spikelet often has more than two glumes. However,
flowering of bamboos is rare, and therefore in their taxonomy much emphasis

is laid on the vegetative parts. If you see any flowering specimens it might be

wise to make a collection, for some flower only once in a human life time. Be
sure to collect the culm leaves, noting in your data the presence and direction

of the remnant of the blade (pointing up, down or horizontal). The hairs on the

sheath, if present, may stick to your hands. To remove the hairs, gently rub

your hands through your own hair.

The bamboos are excluded here because Keng et al. (1998) provided a

useful key to all 19 species of bamboo known from Singapore, including those

only known from cultivation. Further information can also be found in Wong
(1995a,b) and Ohrnberger (1999).

Grasses and Grass Look-alikes

The grass family, Gramineae, can be confused with a number of other groups.

For Singapore, the sedge family, Cyperaceae, is the most relevant one. Both

have strap-shaped leaves that are differentiated into sheath and blade and the

flowers are arranged in spikelets without true sepals and petals. There are a

number of differences between the two families, but most do not hold for all

members, certainly not worldwide (Table 1).
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Table 1. Differences between grasses and sedges in Singapore.

Grasses Sedges

Culm Rounded to flattened, never
triangular in cross-section

Triangular in cross-section or

rounded to flattened

Leaves In two ranks (may be
obscure)

In three ranks, rarely in two

Sheath
margins

Overlapping, not fused (in

Singapore)

Fused

Ligule Generally present and short

to long, sometimes absent

Absent or present (in Singapore
always less than 1 mmlong)

Flower Each generally subtended by
two bracts

Each always subtended by only
one bract (and a number of
perianth-bristles or scales can
be present as well)

Florets Arranged in two ranks Spirally arranged or in two
ranks

Fruit Fruit wall generally fused to

seed coat

Fruit wall free from the seed

coat

Species from other families that could also be mistaken for grasses

because of their grass-like leaves include Blyxa alternifolia and B. auberti

(Hydrocharitaceae), Eriocaulon longifolium and E. truncatum (Eriocaulaceae),

Murdannia nudiflora and M. vaginata (and perhaps other Commelinaceae),

Philydrum lanuginosum (Philydraceae), Xyris complanata and X. pauciflora

(Xyridaceae). Most of them differ from grasses in that they have three sepals

and three colourful petals, but their petals tend to fall after flowering, and

some do have a lesser number or scale-like perianth parts. However, all these

non-sedge grass look-alikes have fruits that are different from the grasses:

namely a dehiscent capsule containing two to many seeds that are free from
the fruit wall as compared with always one seed per flower in grasses and

sedges.

If plants are not flowering or fruiting it, might be difficult to establish

beyond doubt whether they are grasses. If the sheath has free margins and a

ligule is present then the plant is a grass. On the other hand, if the sheath is

closed (the margins are fused) or a ligule is absent, and/or the distinction between

sheath and blade is unclear then it is probably not a grass.
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Glossary

Technical terms have been avoided as much as was possible. The use of some
general descriptive terms, however, could not be avoided. They follow in

alphabetical order. For the names of the different parts of a grass plant see the

section on Grass Morphology (p. 3).

acuminate Tapering to a point (Fig. 17f).

acute Sharply pointed (Fig. 17e).

amplexicaul Clasping the stem and the two lobes not fused (Fig. 5d).

annular Like a ring.

antrorse Pointing forwards or upwards.

ascending Gradually curving upward.

bifid Divided in two parts (Fig. 17a).

bristles Long stiff hairs (longer than 1 mm).
caducous Falling off (eventualy).

cartilaginous Hard and tough.

ciliate Fringed with long hairs.

ciliolate Fringed with short hairs.

collar-shaped The outline a band much wider than long (Fig. 18a).

cordate Heart-shaped (Fig. 5c).

cuneate Wedge-shaped (Fig. 5a).

decumbent Horizontal and only the tip curving upward.

ellipsoid Three-dimensional body with elliptic outline.

elliptic The outline of a flattened circle, length-width ratio c. 1 .5 and largest

width in the middle,

emarginate With V-shaped indentation at the top (Fig. 17b).

erect Upright.

fusiform Cigar-shaped and length-width ratio more than 2.

geniculate Abruptly bent upward, knee-like,

glabrescent Becoming glabrous,

glabrous Hairless.

glaucous With a waxy layer and a bluish glow.

globose Globe-shaped.

granulate Covered with small grains.

herbaceous Soft, coloured and not transparent.

heteromorphous Of dissimilar forms.

homomorphous Of similar forms.

hyaline Thin, colourless and transparent.

indument The covering of hairs.

indurated Hardened.

keeled With a ridge.

lanceolate Length- width ratio 3—5.
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linear Length- width ratio 10 or more and parallel sides,

membranous Thin and semi-transparent.

mucronate Ending abruptly in a sharp point that is the continuation of the

midvein only (Fig. 17g).

nodular With small rounded lumps,

nodule Small rounded lump.

oblong Length-width ratio c. 2.5 and largest width in the middle,

obtuse Blunt (Fig. 17d).

orbicular The outline circular, length-width ratio 1

.

ovate The outline egg-shaped, length-width ratio c. 1 .5 and largest width below

the middle (Fig. 18b).

ovoid Egg-shaped,

patent Spreading.

pectinate Margin with a row of relatively long hairs, comb-like,

punctate Covered with small dots.

reticulate Covered with intersecting lines forming the shape of a network.

rugose With irregular ridges as if wrinkled.

rugosity Irregular ridge like a wrinkle.

rugulose With irregular minute ridges as if finely wrinkled.

scaberulous With a slightly rough surface.

scabrous With a rough surface.

scrambling Climbing by sprawling over other plants or fences.

serrate Margin saw-toothed.

serrulate Margin minutely saw-toothed.

setaceous Bristle-like.

setae Short stiff hairs (up to 1 mmlong).

setulose With short stiff hairs.

smooth Surface even, free from roughness, lumps, wrinkles etc.

striate Covered with narrow lines, ridges or furrows,

subglobose Almost globe-shaped,

terete Rounded in cross section,

triquetrous Triangular in cross-section,

truncate Appearing as if cut off (Fig. 17c).

undulate Wavy, going up and down,
winged With a flat elongation.

Key to the Flowering Grasses of Singapore

Transverse veinlets are best seen with back lighting (be sure not to look into

the sun or a lamp when using a hand lens). The terms leaves, sheaths and

blades do not include cataphylls, prophylls and spathes. Pedicel length is to be

measured on any spikelet except the uppermost of a branch where it may be
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much longer than usual. Unless stated otherwise, the size of spikelets excludes

awns if present. The adaxial side of a structure is the side closest to the axis,

the abaxial side is the side furthest away from the axis; for leaves this axis is

the culm, for inflorescence branches it is the central axis and for spikelets it is

the rachis or the branch of the inflorescence they are directly attached to.

To facilitate back tracking of the followed path in the key, the couplet

number of origin is repeated in bold print at the beginning of the couplet it

referred to if it is more than 3 couplets away.

A. Plant woody. Internodes hollow. Culm-leaf sheaths deciduous, blade absent

to shortly triangular, shorter than the sheath. Foliage leaves with sheath

persistent; blade deciduous from sheath, linear to lanceolate,

pseudopetiolate (Fig. 6). Inflorescence with spikelets arranged in dense

nodal clusters without subtending bracts (Plate 2).

Bamboos (see Keng et al. 1998)

B. Plant herbaceous to semi- woody. Internodes hollow or solid. Culm-leaves

as foliage leaves, basal ones with sheath deciduous or not; blade

persistent, generally longer than sheath, ovate to linear, pseudopetiolate

or not. Inflorescence with spikelets single or in small groups and not

densely clustered, or spatheate and with clusters of spikelets in subtending

bracts. 1

(if not flowering see p. 142)

la. Inflorescence(s) from final sheath either an unbranched spike or (spike-

like) raceme (Fig. 13a—c), or branched with the longest branch up to 5

mmlong and spikelet unawned. Ligule always present. 2

lb. Inflorescence(s) from final sheath branched (Fig. 13d,e), a panicle with

branches at least 10 mmlong (sometimes with only 2 branches closely

together, as in Plate 13,15); //panicle branches shorter then either ligule

absent or spikelet with 1—6 awns of at least 2 mmlong. 24

2a. Spikelets (in groups) all surrounded by involucre of bristles or indurated

bract at least half as long as spikelet, and falling off together with them.

3

2b. Spikelets not or not all surrounded by an involucre, bristles when present

either less then half as long as spikelet or persistent on pedicel after

spikelet has fallen off (see Setaria parviflora). 4

3a. Involucre a dentate and indurated bract with bristles in lower half.

Cenchrus
3b. Involucre of many bristles only. Pennisetum
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4a. Inflorescence at base with a hard bead-like involucre enclosing 1 female

and 2 sterile spikelets; rachis continuing through pore at tip of involucre,

with 2 pairs of male spikelets. Culm internodes solid.

Coix lacryma-jobi

4b. Inflorescence at base with spikelets exposed, either involucre absent or

consisting of sterile herbaceous spikelets. Culm internodes solid or

hollow. 5

5a. Spikelets all either unawned, or awned with awn up to 1 mmlong and
spikelet including awn shorter than 4 mm. 6

5b. Spikelets, at least part of them, awned, either awn at least 2 mmlong or

spikelet including awn at least 9 mmlong. 16

6a. Leaf blade 56—75 mmwide. All spikelets unisexual or sterile but never

bisexual, heteromorphous, 8—8.5 mmlong. Tripsacum dactyloides

6b. Leaf blade 1—24 mmwide. At least lowest spikelet bisexual. Spikelets

homomorphous or heteromorphous, 1 —6 mmlong. 7

7a. Lowest bract of spikelet 0.9 —1 times as long as spikelet. 8

7b. Lowest bract of spikelet 0.05 —0.65 times as long as spikelet. 12

8a. Inflorescence rachis transversely articulating, base of joints with a central

knob. Spikelets paired. Lowest bract of sessile spikelet dorsiventrally

flattened, indurated. 9

8b. Inflorescence rachis not articulating. Spikelets single. Lowest bract of

spikelet either boat-shaped, or flattened and herbaceous. 11

9a. Young leaf blade folded along midrib. Sessile spikelet orbicular, c. 1 mm
long. Lower glume with squarish depressions. Mnesithea granulans

9b. Young leaf blade inrolled. Sessile spikelet ovate to elliptic, 3.9 —5 mm
long. Lower glume either granulate or marginal keels at base with gland-

like warts. 10

10a. Lower glume smooth, marginal keels at base with glandlike warts, glabrous

or hairy. 1
st

floret of sessile spikelet sterile. Mnesithea glandulosa

10b. Lower glume minutely granular, marginal keels smooth. 1
st

floret of sessile

spikelet male. Rottboellia cochinchinensis

11a. Nodes hairy. Rachis longitudinally folded (U-shaped), 3.6 mmwide with

1 bisexual spikelet at base and 4 or 5 male spikelets above. Inflorescence

disarticulating as a single unit. Thuarea involuta

1 1 b. Nodes glabrous. Rachis rounded, c. 0.2 mmdiameter with many bisexual

spikelets, not articulating. Zoysia matrella
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12a. (7) Young leaf blade folded along midrib. Spikelets 3.8 —6 mmlong. 13

12b. Young leaf blade inrolled. Spikelets 1.7 —3.4 mmlong. 14

13a. Stolons absent. Branchlets absent. Rachis c. 1 mmwide. Spikelets 3—6-

flowered. Eleusine indica

13b. Stolons present. Branchlets each with 3 spikelets. Central rachis 3—

4

mmwide. Spikelets 2-flowered. Stenotaphrum secundatum

14a. Pedicels (or at least half of them) with bristles 3—11 mmlong. Setaria

14b. Pedicels all glabrous. 15

15a. Inflorescence a spike-like panicle; branches many, up to 5 mmlong.

Spikelet not flattened, gibbous, 2-flowered. Sacciolepis

15b. Inflorescence a raceme; branches absent. Spikelets laterally flattened,

not gibbous, 1 -flowered. Zoysia matrella

16a. (5) Culm with more than 20 inflorescences, forming a spatheate

inflorescence. Each inflorescence at base with an involucre of 2 pairs of

sterile or male, unawned spikelets, followed by 1 or 2 fertile awned
spikelets (and more sterile spikelets). Themeda

16b. Culm with 1—10 inflorescences, spatheate or not. Each inflorescence

either with fertile spikelets only, or if spikelets paired the pedicelled

ones may be sterile. 17

17a. Spikelets single, lowest bract with awn at least 2 mmlong (a basal 0.3

mm-long bract at adaxial side should be ignored if present: see Lepturus).

18

17b. Spikelets in pairs or threes, lowest bract either unawned or awn up to 0.5

mmlong. 20

18a. Rachis 1.5 —2 mmwide, with cavities holding the spikelets, breaking up
at maturity. Lowest (abaxial) bract of spikelet flat, indurated.

Lepturus repens van repens

18b. Rachis 0.1 —0.4 mmwide, without cavities holding the spikelets,

persistent. Lowest bract of spikelet boat-shaped, hyaline to thinly

herbaceous. 19

19a. Nodes hairy. Spikelet 2-flowered, lowest bract (excluding awn) 0.6 —0.7

times as long as spikelet. Oplismenus burmanni
19b. Nodes glabrous. Spikelet 1 -flowered, lowest bract (excluding awn) as

long as spikelet. Perotis indica

20a. Young leaf blade inrolled. 21
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20b. Young leaf blade folded along midrib. 23

21a. Spikelets in threes, the middle pedicelled and the 2 lateral sessile.

22a. Sessile spikelet 3.5 —5 mmlong, dorsiventrally flattened, with 1 awn.

Dichanthium
22b. Sessile spikelet 1.5 —2 mmlong, laterally flattened, with 2 awns.

Pogonatherum crinitum

23a. Blade at least at base with up to 7 mm-long hairs. Inflorescence 1 and at

tip of culm. Pedicel glabrous. Spikelets of lower 8 or 9 pairs all unawned,
followed by 5—8 pairs of 1 sessile awned spikelet and 1 pedicelled

unawned spikelet. Heteropogon contortus

23b. Blade glabrous. Inflorescences 2—10 scattered along culm. Pedicel hairy

on one margin. Spikelets all in pairs of 1 sessile awned and 1 pedicelled

unawned. Schizachyrium sanguineum

24a. (1) Culm internodes solid. Spikelets unisexual with male and female

spikelets in separate inflorescences on the same plant. Male inflorescence

a panicle from terminal sheath, female inflorescence (cob) in the axils

of lower leaves, completely enclosed in large bracts, with a stout central

axis and numerous fruits in rows. Zea mays
24b. Culm internodes hollow or solid. Spikelets either bisexual or unisexual

with male and female spikelets in the same inflorescence. 25

25a. Leaf blade with transverse veins present. Stolons absent. Blades 8.5 —60

mmwide. 26

25b. Leaf blade without transverse veins. Stolons absent or present. Blades

0.5—50 mmwide. 30

26a. Spikelets heteromorphous, unisexual. 27

26b. Spikelets homomorphous, bisexual. 28

27a. Leaf blade 40—62 mmwide, pinninerved. Spikelets unawned; female

spikelet 6—7.5 mmlong, not flattened, globose-obovoid; male spikelet

4—6 mmlong, more or less laterally flattened, elliptic-ovate.

27b. Leaf blade up to 30 mmwide, parallel-nerved. Spikelets awned; female

spikelet c. 50 mmlong (including awn), more or less laterally flattened,

lanceolate to linear; male spikelet c. 16 mmlong (including awn), similar

Polytrias indica

21b. Spikelets in pairs of 1 sessile and 1 pedicelled. 22

Scrotochloa urceolata

in shape. Zizania latifolia
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28a. Spikelets 4—12-flowered, awned with awn at least 1 mmlong.

Lophatherum gracile

28b. Spikelets 2- or 3-flowered, unawned or mucronate with mucro up to 0.3

mmlong. 29

29a. Plant 20—80 cm tall. Inflorescence up to 20 cm long. Longest branch
6—10 cm long, straight. Spikelets 4—5.5 mmlong.

Centotheca lappacea

29b. Plant (40—)200—300 cm tall. Inflorescence at least (20—)50 cm long.

Longest branch at least 20 cm long, wavy. Spikelets (1.6 —)2 —2.1 mm
long. Thysanolaena latifolia

30a. (25) Ligule at least 6 mmlong, membranous, glabrous. Inflorescence

with central rachis present. Oryza
30b. Ligule either absent or 0.05 —4 mmlong, //"longer than 4 mmthen ligule

hairy or inflorescence without central rachis. 31

31a. Inflorescence from final sheath with simple branches only. 32

31b. Inflorescence from final sheath with at least longest branch further

branched. 60

32a. Spikelet 3—many-flowered. 33
32b. Spikelet 1- or 2-flowered. 36

33a. Spikelet unawned. 34
33b. Spikelet awned. 35

34a. Young leaf blade folded along midrib. Inflorescence with up to 11

branches, at least half the number at the tip. Eleusine

34b. Young leaf blade inrolled. Inflorescence a panicle with more than 20

branches scattered along central rachis, often in whorls of 2—4.

Leptochloa chinensis

35a. Stolons absent. Inflorescence branches with spikelets up to the tip. Spikelet

not flattened; awns 3—5 mmlong. Chloris barbata

35b. Stolons present. Inflorescence branches without spikelets in the uppermost
1 —2.5 mm(Plate 30). Spikelet laterally flattened; awns 1.5 —2 mm
long. Dactyloctenium aegyptium

36a. (32) Ligule at least 0.5 mmlong, either a row of hairs or basal part

membranous with hairs at tip as long as or longer than the membrane.
37
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36b. Ligule either absent or up to 0.1 mmlong or up to 7.5 mmlong and
membranous with hairs at tip absent or shorter than the membrane.

44

37a. Spikelet either unawned or with a mucro up to 0.3 mmlong, or awn
concealed and not exserted beyond the spikelet bracts. 38

37b. Spikelet awned, awn obvious and not concealed. 41

38a. Culms 1 —20( —40) cm long. Spikelet 1—2.5 mmlong, either 1 -flowered

or 2 nd floret abortive and hyaline or herbaceous. 39
38b. Culms 30—500cm long. Spikelet 3—4.3 mmlong, 2-rlowered, 2 nd floret

indurated. 40

39a. Leaf blade 1 .5 —2.5 mmwide, cuneate at base. Inflorescence with branches

coming from one point, central rachis absent. Spikelets in two rows,

2.4 —2.5 mmlong. Cynodon dactylon

39b. Leaf blade 4—9 mmwide. Inflorescence with branches scattered along

central rachis. Spikelets not in rows, c. 1 mmlong.

Sphaerocaryum malaccense

40a. Culm erect to ascending, stolons absent. Spikelet at base with a cup-

shaped callus, 0.2 —0.7 mmlong, often red-coloured. Eriochloa

40b. Culm geniculate to decumbent or creeping to scrambling, stolons absent

or present. Spikelet at base without a cup-shaped callus. Urochloa

41a. (37) Lowest bract of spikelet awned with awn at least 2 mmlong.

Oplismenus
41b. Lowest bract of spikelet unawned or with mucro up to 0.5 mmlong. 42

42a. Leaf blade setaceous, c. 0.5 mmwide. Spikelet with 2 or 6 awns, the two
lowest bracts as long as spikelet (excluding awns). Eriachne

42b. Leaf blade flat, 3—12 mmwide. Spikelet with 1 awn, lowest bract

distinctly shorter than spikelet. 43

43a. Panicle without central rachis. Spikelet 3—3.5 mmlong. (Very dry places).

Alloteropsis cimicina

43b. Panicle with central rachis. Spikelet c. 4.7 mmlong. (Marshy places).

Echinochloa picta

44a. (36) Culm with more than 20 inflorescences, spatheate. Inflorescence

without central rachis, branches 2. Cymbopogon
44b. Culm with 1 (—10) inflorescences, not spatheate. Inflorescence with central

rachis absent or present, branches 2—many. 45
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45a. Spikelets in pairs, heteromorphous; sessile spikelet (4 —)5 —7.5 mmlong.

Pedicel 0.7 —2 mmwide, as wide as or wider than rachis. Ischaemum
45b. Spikelets in groups of 1 —3( —5), homo- or heteromorphous, sessile and/

or pedicelled, 1.2 —4.4 mmlong. Pedicel 0.1 —0.4 mmwide, narrower

than or as wide as rachis. 46

46a. Ligule absent. Echinochloa
46b. Ligule present, although sometimes a minute rim. 47

47a. Spikelets not flattened or laterally flattened. 48
47b. Spikelets dorsiventrally flattened. 55

48a. Inflorescence without central rachis, branches 2—4. * 49
48b. Inflorescence with central rachis, branches 3—many. 50

49a. Young leaf blade inrolled. Spikelet 2.3 —2.8 mmlong, either unawned or

awn 5.5 —8.5 mmlong. Dimeria ornithopoda

49b. Young leaf blade folded along midrib. Spikelet c. 1 .2 mmlong, awn minute

and mucronate. Eustachys tenera

50a. Spikelets with lowest bract 0.9 —1 times as long as spikelet. 51

50b. Spikelets with lowest bract 0.15 —0.7 times as long as spikelet. 52

51a. Ligule 0.05 —0.1 mmlong. Spikelets in threes (or the lower in pairs), 2-

flowered, callus needle-shaped, awn c. 4 mmlong; the two lowest bracts

herbaceous. Chrysopogon aciculatus

51b. Ligule 2 mmlong. Spikelets single, 1 -flowered, callus more or less obtuse,

unawned (acuminate); both bracts indurated. Leersia hexandra

52a. Ligule 1.5 mmlong. Spikelets gibbous. Cyrtococcum accrescens

52b. Ligule 0.2 —0.7 mmlong. Spikelets not gibbous. 53

53a. Spikelets with 2 nd lowest bract 0.4 —0.5 times as long as spikelet.

Ottochloa nodosa
53b. Spikelets with 2 nd lowest bract (almost) as long as spikelet. 54

54a. Blade at base cordate. Spikelets c. 4.3 mmlong; lowest bract 0.7 times as

long as spikelet. Glumes and lemmas at their tips laterally flattened, as

if pinched. Acroceras munroanum
54b. Blade at base cuneate to rounded. Spikelets 2.1 —2.4 mmlong; lowest

bract 0.15 —0.2 times as long as spikelet. Glumes and lemmas at their

tips not laterally flattened. Panicum trichocladum
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55a. (47) Spikelet awned, awn 13—23 mmlong. 56
55b. Spikelet unawned. 57

56a. Inflorescence with 13—21 branches. Rachis of branches and pedicels

more or less flattened and furrowed. Bothriochloa bladhii

56b. Inflorescence with 2—5 branches. Rachis of branches rounded, pedicels

somewhat flattened, both not furrowed. Dichanthium annulatum

57a. Spikelets 1.1 —1.6 times as long as wide. Paspalum
57b. Spikelets 2.2 —3.3 times as long as wide. 58

58a. Spikelets in groups of 2 or 3( —5). Digitaria

58b. Spikelets single. 59

59a. Ligule 0.4 mmlong, densely fringed. Inflorescences usually several from
the upper leaf. Spikelets 2—2.4 mmlong. Axonopus

59b. Ligule 1 mmlong, glabrous. Inflorescence 1 from the upper leaf. Spikelets

2.7 —4.4 mmlong. Paspalum vaginatum

60a. (31) Spikelets 3—many-flowered. 61

60b. Spikelets 1- or 2-flowered, rarely and then only a few 3-flowered. 64

61a. Culm 12—100( —160) cm long. Blades 0.5—7 mmwide. Spikelet

glabrous, or with hairs up to 0.6 mmlong; 1
st lemma 0.7 —2 mmlong.

Eragrostis

61b. Culm (80—) 150—300 cm long. Blades 7—40mmwide. Spikelet with

silky hairs 2—5 mmlong; 1
st lemma 3.5 —12 mmlong. 62

62a. Ligule of flag leaf 0.4 —0.7 mmlong (excluding hairs on blade just behind

ligule). Rachilla internodes between the lemmas with long hairs. Lemmas
glabrous. Phragmites vallatoria

62b. Ligule of flag leaf 1.5 —5 mmlong. Rachilla internodes between the

lemmas glabrous or with short hairs at its tip only. Lemmas (except

first) with long hairs. 63

63a. Culm internodes hollow. Ligule 1.5 —2 mmlong, membraneous, tip

ciliolate. Leaf blade 15—40 mmwide. The two lowest bracts of spikelet

c. 0.8 times as long as spikelet (including awns). 1
st lemma hairy.

Arundo donax
63b. Culm internodes solid. Ligule 3—5 mm-long row of hairs. Leaf blade

7—20 mmwide. The two lowest bracts of spikelet 0.2 —0.3 times as

long as spikelet (including awns). 1
st lemma glabrous.

Neyraudia arundinacea var. zollingeri
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64a. (60) Ligule absent. Echinochloa
64b. Ligule present, sometimes just a minute rim. 65

65a. Either lowest two bracts of spikelet indurated (in lower half) and as long

as spikelet (excluding awn when present), or each spikelet with 2 bracts

only and these indurated. 66
65b. Lowest two bracts of spikelet hyaline to herbaceous, shorter than or as

long as spikelet; each spikelet with 3 or more bracts. 67

66a. Leaf blade 3—7 mmwide, margins serrulate. Spikelets single, laterally

flattened, with 2 bracts (1 lemma and 1 palea), unawned. (Ponds and

marshes). Leersia hexandra
66b. Leaf blade 21 —42 mmwide, margins smooth. Spikelets paired; sessile

spikelet dorsiventrally flattened to subterete, with 5 bracts (2 glumes, 2

lemmas and 1 palea), awned or unawned; pedicelled spikelets variously

reduced, dorsiventrally flattened. (Dry places). Sorghum bicolor

67a. Spikelets awned, awn exserted beyond spikelet bracts and (0.6 —)1 —14

mmlong; (fawn 0.6 —1 mmlong then upper glume and 1
st lemma densely

hairy, hairs 2—6.5 mmlong and pinkish. 68
67b. Spikelets either unawned or awn not exserted beyond spikelet bracts and

up to 0.6 mmlong and upper glume and 1
st lemma glabrous or with

hairs up to 0.5 mmlong and whitish or yellowish. 74

68a. Ligule either 0.05 —0. 1 mmlong and densely fringed or membranous
with hairs at tip absent to shorter than membranous part. 69

68b. Ligule either a row of hairs or membranous with hairs at tip longer than

membranous part. 70

69a. Culms 40—1 10 cm long. Nodes hairy. Inflorescence with longest branches
4—7 cm long. Spikelets in pairs, the terminal in threes. Callus obtuse.

Awn 13—14 mmlong. Bothriochloa bladhii

69b. Culms 15—35 cm long. Nodes glabrous. Inflorescence with longest

branches 1.5 —3 cm long. Spikelets in threes, the lower sometimes in

pairs. Callus needle-shaped. Awn up to 4 mmlong.

Chrysopogon aciculatus

70a. Ligule in basal third either membranous or of fused hairs. 71

70b. Ligule a row of free hairs. 72

71a. Inflorescence with central rachis absent or shortly developed, branches

(almost) in a single whorl. Lowest bract of spikelet unawned.
Alloteropsis cimicina
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71b. Inflorescence with central rachis well developed, branches scattered.

Lowest bract of spikelet awned, awn at least 2 mmlong.

Oplismenus compositus

72a. Spikelets densely hairy; hairs pink to red turning silvery at maturity, patent,

at least a few longer than 4( —6.5) mm; awn up to 2 mmlong.

Melinis rep ens

72b. Spikelets (sparsely) hairy; hairs yellowish white, appressed to erecto-

patent, up to 1 mmlong; awn at least 3 mmlong. 73

73a. Leaf blade flat, c. 12 mmwide. Spikelet with 1 exserted awn, lowest

bract about half as long as spikelet, second as long as spikelet (excluding

awns). Echinochloa picta

73b. Leaf blade setaceous, c. 0.5 mmwide. Spikelet with 2 exserted awns, the

two lowest bracts as long as spikelet (excluding awns).

Eriachne pallescens

74a. (67) Spikelet at base with a cup-shaped, 0.2 —0.7 mmlong, often red-

coloured callus. Eriochloa

74b. Spikelet without a cup-shaped callus at the base. 75

75a. Lowest bract of spikelet 0.1 —0.7 times as long as spikelet. 76

75b. Lowest bract of spikelet (0.8 —)0.9 —1 times as long as spikelet. 82

76a. Pedicels usually with 1 —9 bristles longer than the spikelet and not falling

off with the spikelets. Setaria

76b. Pedicels without bristles, if hairs present then shorter than spikelet. 77

77a. Spikelets gibbous. Cyrtococcum
lib. Spikelets not gibbous. 78

78a. Spikelet either 1 -flowered or 2-flowered with 2 nd
floret hyaline and thinner

than 1
st

floret. 79
78b. Spikelet 2-flowered, 2 nd floret (more or less) indurated and thicker than

1
st

floret. 80

79a. Sheath with (few) transverse veins present. Spikelet (3 —)3.9 —4.9 mm
long, 2-flowered. (Semi-, aquatic). Hymenachne amplexicaule

79b. Sheath without transverse veins. Spikelet 1.1 —2.3 mmlong, 1 -flowered.

(Terrestrial). Sporobolus

80a. Second lowest bract of spikelet (= upper glume) 0.4 —0.5 times as long

as spikelet. Ottochloa nodosa
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80b. Second lowest bract of spikelet (= upper glume) 0.9 —1 times as long as

spikelet. 81

81a. Inflorescence branches rounded to triquetrous, 0. 1—0.7 mmwide, //"patent

then with spikelets well-spaced. Spikelets abaxial, single or paired.

Panicum
81b. Inflorescence branches more or less flattened, 0.8 —1 .2 mmwide, patent,

with spikelets densely crowded. Spikelets adaxial, at least in middle of

branch paired or in threes. Urochloa mutica

82a. (75) Pedicels and/or spikelets with long silky hairs, hairs 2—12 mmlong.

83

82b. Pedicel and spikelet either glabrous or with hairs up to 0.5 mmlong. 84

83a. Leaves before flowering clustered at the base of the culm. Inflorescence

branches not articulated, not breaking up at maturity. Both spikelets of a

pair pedicelled, shortest pedicel at least 1 mmlong. Imperata

83b. Leaves before flowering scattered along elongated culm. Inflorescence

branches articulated, breaking up at maturity. One spikelet of a pair

sessile, the other pedicelled. Saccharum

84a. Spikelet 3.5 —5.2 mmlong. Sheath at least 4 cm long. 85

84b. Spikelet 1.3 —2.5( —3.3) mmlong, //"longer than 3 mmthen sheath not

longer than 2 cm. 86

85a. Culm 120—250 cm long. Spikelets in pairs or threes of 1 sessile and 1 or

2 pedicelled, the pedicelled narrower and less hairy than the sessile

spikelet. Lower glume with many appressed hairs, acute.

Sorghum propinquum
85b. Culm 25—40 cm long. Spikelets in pairs, both pedicelled, similar. Lower

glume glabrous, apiculate. Urochloa glumaris

86a. Ligule row of hairs, 1 —4 mmlong. Leaf blade 2.5 —9 mmwide, base

rounded. Isachne

86b. Ligule membraneous, 0.5 mmlong, tip ciliolate. Leaf blade 15—20 mm
wide, base cordate. Panicum brevifolium

Descriptions and Generic Keys

Descriptions are kept short. If not mentioned otherwise, the following applies

to all species: internodes less than 3 mmdiameter, transverse veins absent,

pseudopetiole absent, leaf blades parallel-nerved and not distinctly ribbed,

spikelets homomorphous and length measured excludes awns.
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A key to the species is given if a genus (i.e. the first part of the scientific

name) is represented by two or more species. Characters that are shared by all

the species of this genus are included in the generic description. There is no
generic description if only one species is present.

Beside the common names, synonyms used in the earlier literature (as

cited in the Introduction) are mentioned. The figures depict the spikelets, unless

mentioned otherwise. The glumes (if present) are always grey and the bar

indicates 1 mm. The species description is followed by information on whether

it is native in Singapore or not, its global distribution, its first record for

Singapore (as present in the Singapore Herbarium (abbreviated as SING) and

the herbarium of the National University of Singapore (SINU)) and its present

day abundance (and date of last record if now extinct in Singapore). Botanic

Gardens refers to the Singapore Botanic Gardens. In a separate line the ecology

is given. The term Malesia is used for the biogeographical region ranging

from the Isthmus of Kra in Thailand to Bougainville Island in the Solomon
Islands and including Malaysia, Brunei, Indonesia, Timor Leste, Philippines

and Papua NewGuinea, but excluding Australia. Finally, any other information

of relevance, including differences with species it has been or might be confused

with is given in notes. Herbarium material is cited as the collector's name in

italic print followed by the collection number and/or year of collection.

Acroceras Stapf
Acroceras tonkinense (Balansa) C.E.Hubb. was mentioned for the Botanic Gardens (Ridley

1907, as Panicum oryzoides Sw.; Ridley 1925, as A. sparsum Ridl. ex Stapf) but no herbarium

or living material has been found. It differs from A. munroanum in having hairy nodes, blades

with midvein distinct and margins thickened, and spikelets with only the 2 nd lemma pinched

at its tip.

Acroceras munroanum (Balansa) Henrard - Fig. 19.

Gilliland 1971: 165. Keng^a/. 1998: 154.

A. ridleyi (Hack.) Stapf ex Ridl. 1925: 229.

Culms stoloniferous, up to 55 cm long; nodes glabrous. Sheath rounded, glabrous, margin

hairy. Ligule membranous, 0.2 —0.3 mmlong, entire or ciliolate. Young leaf blade inrolled.

Blade 3.5 —7 cm long, 6—9 mmwide, glabrous, scabrous, base cordate. Inflorescence panicle,

central rachis 3—5 cm long, branches 3—5; longest branch 1.5 —2.5 cm long, c. 0.5 mm
wide, simple. Pedicel c. 0.7 mmlong. Spikelets in pairs and similar (or single), c. 4.3 mm
long, 1.8 —2.5 mmwide, not flattened, 2-flowered, unawned; lowest bract c. 0.7 times as

long as and 2 nd as long as spikelet; glumes and lemmas at tip laterally flattened, glumes and 1
st

floret herbaceous; lower glume c. 3. 1 mmlong, glabrous; upper glume c. 3.8 mmlong, glabrous;

1
st lemma and palea present, glabrous; 2 nd lemma and palea glabrous, indurated.

Figure 18. Lower glume of spikelets of Panicum.

a. collar-shaped, b. ovate.

Figure 19. Acroceras munroanum (Balansa) Henrard.

Figure 20. Alloteropsis cimicina (L.) Stapf.

Figure 21 . Arundo donax L.
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Not native; India and Myanmar to Malesia. First record 1899; extinct (1961).

It is probably adventive as it was only found in the Botanic Gardens; however, Ridley

{Ridley s.n., 1899, SING) reports it as wild.

Alloteropsis J.Presl

Alloteropsis cimicina (L.) Stapf - Fig. 20.

Ridley 1925: 223. Gilliland 1971: 198. Keng et al. 1998: 154.

Axonopus cimicinus (L.) P.Beauv.: Ridley 1907: 144.

Culms tufted, 40—60 cm long; nodes glabrous or hairy. Sheath rounded, glabrous to hairy,

external ligule hairy. Ligule membranous with hairs at tip, basal part 0.6 mmlong, hairs 1 mm
long. Young leaf blade inrolled. Blade 3—7 cm long, 7—1 1.5 mmwide, glabrous, base cordate.

Inflorescence panicle, central rachis absent or shortly developed; branches 4—5, (almost) in

a single whorl, 8—14 cm long, c. 0.6 mmwide, lowest 3—7 cm naked, simple (or branched).

Pedicel 1—5 mmlong. Spikelets in groups of 2—4, similar but unequally pedicelled, 3—3.5

mmlong, 1.2 —1.8 mmwide, dorsiventrally flattened, 2-flowered, awned; lowest bract 0.5

—

0.7 times as long as and 2 nd as long as spikelet; glumes and 1
st lemma thin herbaceous; lower

glume 1 .6 —2 mmlong, glabrous, acute to acuminate; upper glume 2.9 —3.4 mmlong, margin

densely hairy, hairs up to 1 .2 mmlong; 1
st lemma 2—2.5 mmlong, glabrous; 1

st palea absent;

2 nd lemma and palea glabrous, indurated; 2 nd lemma awn 1 —2.7 mmlong, scabrous.

Native; Paleotropics. First record 1890. Rare.

Waste places, usually on damp soil.

Arundo L.

Arundo donax L. - Fig. 21.

Gilliland 1971: 51. Keng et al. 1998: 154.

Culms loosely tufted, erect, 150—300 cm long; internodes hollow; nodes glabrous. Sheath

rounded, glabrous. Ligule membranous, 2 mmlong (1.5 mmin non-flowering shoot), ciliolate.

Young leaf blade inrolled. Blade c. 40 cm long, 15—40 mmwide, glabrous, sometimes with

white stripes (cv versicolor), base rounded. Inflorescence panicle, central rachis 35—60 cm
long, branches many (in whorls); longest branch 20—30 cm long, c. 0.7 mmwide, branched.

Pedicel 3—8 mmlong. Spikelets single, c. 13 mmlong (including awn), c. 5 mmwide, laterally

flattened, 3- or 4-flowered (falling off at maturity), awned; rachilla internodes with short

hairs at tip, between the glumes 0.8 mmlong, between the florets 1 .7 mmlong and articulated;

the two lowest bracts c. 0.8 times as long as spikelet; glumes and lemmas herbaceous, paleas

hyaline; lower glume c. 10.3 mmlong, enveloping, glabrous; upper glume c. 10 mmlong,

glabrous, midvein0.5 —0.8 mm-long protruding; 1
st lemma c. 11.3 mmlong, basal half densely

covered with up to 5 mm-long hairs, midvein protruding in c. 3 mmlong awn; 1
st palea c. 5

mmlong; 2 nd—

4

th florets as 1
st

, gradually decreasing in size.

Not native; S. Europe, Asia, now worldwide. First record 1877. Cultivated.

Axonopus P.Beauv.

Culms with stolons, erect part 10—40 cm long. Sheath more or less flattened, midrib raised,

glabrous, margin hairy. Ligule membranous, 0.4 mmlong, densely fringed. Inflorescence

panicle, 1 —4 per sheath, central rachis absent or present, at least 2 branches at tip; longest

branch 4—8 cm long, 0.8 —0.9 mmwide, simple. Pedicel absent. Spikelets single,

Figure 22. Axonopus compressus (Sw.) P.Beauv.

a. facing the I
s

' lemma, b. facing the upper glume.

Figure 23. Axonopus fissifolius (Raddi) Kuhlm.
Figure 24. Bothriochloa bladhii (Retz.) S.T.Blake, pair of spikelets.
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dorsiventrally flattened, 2-flowered, unawned; the two lowest bracts as long as spikelet; lower

glume absent; upper glume and 1
st lemma herbaceous, (slightly) hairy; 1

st palea absent; 2 nd

lemma and palea indurated.

la. Nodes hairy. Young leaf blade inrolled. Blade flat, (sparsely) hairy, margin
undulate, with numerous long hairs. A. compressus

lb. Nodes glabrous or sparsely appressed-hairy. Young leaf blade folded along

midrib. Blade folded, glabrous, margin smooth, glabrous or with a few
hairs at the base. A. fissifolius

Axonopus compressus (Sw.) P.Beauv. - Fig. 22, Plate 4.

Carpet Grass, Rumput Tikar

Ridley 1925: 216. Gilliland 1971: 187. Keng etal. 1998: 154. Veldkamp 1997b: 511.

Paspalum platicaulon Poir.: Ridley 1907: 125.

Nodes hairy. External ligule a sparse row of short hairs. Young leaf blade inrolled. Blade 5

—

15 cm long, 4—9 mmwide, flat, (sparsely) hairy, margin undulate, base rounded and with

many up to 2 mm-long hairs. Central rachis 1—2 cm long, lower branches 1 or 2. Spikelet

2.3 —2.4 mmlong, c. 1 mmwide; upper glume 5 veins, midvein present (sometimes obscure).

Not native; Neotropics, introduced in Africa and Asia. First record 1918 (Botanic

Gardens), in the wild 1955. Common.
In open to partly shaded places.

Introduced between 1 895 and 1 900 (Purseglove P4073, 1 955, SING), but spread rapidly

only after it was used for edging beds in the Botanic Gardens (Ridley 1925: 216). It is now
probably the most commongrass species in Singapore, widely used for lawns (including golf

courses). It is less usually called Cow Grass.

For differences with Chrysopogon aciculatus and Paspalum conjugatum see notes

under the respective species.

Axonopus fissifolius (Raddi) Kuhlm. - Fig. 23.

Keng etal. 1998: 154. Veldkamp 1997b: 511.

A. affinis Chase: Gilliland 1971: 189.

Nodes glabrous or sparsely appressed-hairy. External ligule absent. Young leaf blade folded

along midrib. Blade 7.5 —18 cm long, 3—5 mmwide, glossy green, folded, glabrous, margin

smooth and glabrous or sparsely hairy at base, base cuneate to slightly rounded. Central rachis

absent to 1 cm long, lower branches or 1. Spikelet c. 2 mmlong, 0.6 —0.9 mmwide; upper

glume 4 (or 5) veins, midvein absent or obscure.

Not native; Neotropics, introduced in Africa and Australasia. First record 1955. Rare.

In open to partly shaded and moist places, apparently associated with seepage.

Its blades are generally narrower and darker green than those of A. compressus.

Veldkamp (1997b) mentions that the nodes are glabrous.

Bothriochloa Kuntze
Bothriochloa bladhii (Retz.) S.T.Blake - Fig. 24.

Long-leaved Beard Grass

Keng etal. 1998: 157.

Amphilophis glabra (Roxb.) Stapf: Ridley 1925: 209 (excluding Singapore).

Andropogon intermedius R.Br.: Ridley 1907: 166 (excluding Singapore).

B. intermedia (R.Br.) A.Camus: De Wet and Harlan 1970: 339—340. Gilliland 1971: 281.
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Culms tufted, erect to geniculate, 40—110 cm long; nodes hairy, lower glabrescent. Sheath

rounded, midrib slightly raised, glabrous. Ligule membranous, 1 —1.3 mmlong, hairy at abaxial

side, ciliolate. Young leaf blade inrolled. Blade 15—21 cm long, 6—8 mmwide, sparsely

hairy with up to 5 mm-long hairs, base cuneate. Inflorescence panicle, central rachis 2.5 —8.5

cm long; branches 13—21, 4—7 cm long, c. 0.3 mmwide, more or less flattened, furrowed

(at least in upper part of branch), margins hairy, empty at basal 1 cm, simple or the lowest

sometimes branched. Spikelets in pairs of 1 sessile and 1 pedicelled, the upper in threes.

Sessile spikelet 3.5 —3.8 mmlong, c. 1 mmwide, dorsiventrally flattened, 2-flowered, awned;

callus obtuse, hairy; the two lowest bracts as long as spikelet; lower glume 3.7 mmlong,

basal half and margin upper half hairy; upper glume c. 3.5 mmlong, glabrous; 1
st lemma c.

2.4 mmlong, hyaline, sterile; 1
st palea absent; 2 nd lemma 1.4 —1.6 mmlong, hyaline, with

13—14 mmlong awn from tip; 2 nd palea absent. Pedicel 2—2.5 mmlong, furrowed, margins

hairy. Pedicelled spikelet reduced to 2 glumes, unawned.

Native; Paleotropics. First record 1955. Rare.

Weed of open habitats.

It can be mistaken for Dichanthium annulatum, which differs as follows: branches

and pedicels solid, central rachis 0.5 —1.5 cm long and inflorescence with 2—5 branches.

Hybrids with Dichanthium annulatum are known (de Wet and Harlan 1970), but have not

(yet) been found in Singapore.

Cenchrus L.

Weston 1974: 375—380. Doust and Kellogg 2002: 1203—1222.
Culms tufted, erect to geniculate, 20—60 cm long; nodes glabrous. Sheath more or less

flattened, midrib (slightly) raised, glabrous or hairy in upper half marginal area. Ligule either

membranous with hairs at tip or a row of hairs, basal part —0.2 mmlong, hairs 0.5 —0.8 mm
long. Young leaf blade inrolled. Blade 7—26 cm long, 6—7 mmwide, base rounded.

Inflorescence spike-like raceme of subsessile burs, 2.5 —7 cm long, 1.3 —1.5 cm wide. Bur
deciduous; involucre indurated, at base covered with bristles, tip 8-lobed, spikelets 2—4.

Pedicel absent. Spikelets not flattened, 2-flowered, unawned; upper glume and 1
st lemma thin

herbaceous; 2 nd lemma and palea herbaceous, glabrous, palea slightly shorter than lemma.

It is most closely related to Pennisetum, which has an involucre of bristles fused only

at base. Future research might show they are in fact one genus (Doust and Kellogg, 2002). In

Singapore Setaria differs from both Cenchrus and Pennisetum in that the bristles do not fall

off together with the spikelet.

la. Burs 1—2 mmapart; basal bristles 0.1 —0.2 mmwide, erect, longest up to

7 mmlong; lobes at margin with hairs up to 0.5 mmlong. Spikelet 4

—

5 mmlong. C. brownii

lb. Burs 1.5 —4 mmapart; basal bristles 0.3 —0.5 mmwide, recurved, longest

up to 4 mmlong; lobes at margin with at least a few hairs 1—1.5 mm
long. Spikelet 5—6.2 mmlong. C. echinatus

Cenchrus brownii Roem. & Schult. - Fig. 25.

Weston 1974: 376. Keng et al. 1998: 157 (incl. C. echinatus). Duistermaat 2004: 30.

Inflorescence in middle dense, burs 1 —2 mmapart. Involucre 4—5 mmwide (excluding

spines), 5—6 mmlong, lobes at margin with hairs up to 0.5 mmlong, bristles up to 7 mm
long, 0.1 —0.2 mmwide, erect. Spikelet 4—5 mmlong, 1 mmwide; lowest bract c. 0.75 and

2 nd 0.9 —1 times as long as spikelet; lower glume absent; upper glume c. 3 mmlong, glabrous;

1
st lemma c. 3.5 mmlong; 1

st palea absent; 2 nd lemma c. 3.5 mmlong.
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Not native; Neotropics, introduced in Africa and tropical (Austral)Asia. First record

1950. Rare.

Weed of waste places.

Cenchrus echinatus L. - Fig. 26, Plate 3.

Weston 1974: 378. Veldkamp 1999b: 232. Duistermaat 2004: 30.

Inflorescence in middle more or less open, burs 1.5 —4 mmapart. Involucre 4—6 mmwide
(excluding spines), 6—8 mmlong, lobes at margin with at least few hairs 1 —1.5 mmlong,

bristles up to 4 mmlong, 0.3 —0.5 mmwide, recurved. Spikelet 5—6.2 mmlong, 2 mmwide;

either lowest bract c. 0.85 and 2 nd 0.9 —1 times as long as spikelet, or lowest c. 0.45 and 2 nd

0.9 —1 times as long as spikelet; lower glume absent or c. 2.8 mmlong, hyaline; upper glume
5—5.2 mmlong, glabrous to minutely hairy at base; 1

st lemma 5.3 —5.8 mmlong; 1
st palea

5.3 mmlong, thin herbaceous; 2 nd lemma c. 6 mmlong.

Not native; Neotropics, introduced in Africa, Asia and Australia. First record 1994.

Rather rare.

Weed of waste places.

Centotheca Desv.
Monod de Froideville 1971: 57—60.

Centotheca longilamina Ohwi was mentioned for Singapore by Gilliland (1971: 54), but no
herbarium or living material has been found. It differs from C. lappacea as follows: blades at

least 6.3 times as long as wide and gradually narrowed into symmetric base, spikelets 1 —3-

flowered, and the 1
st lemma bristled (Monod de Froideville 1971).

Centotheca lappacea (L.) Desv. - Fig. 27, Plate 5.

Barbed Grass, Rumput Darah
Ridley 1907: 181; 1925: 253. Gilliland 1971: 53. Kengetal. 1998: 158.

Centotheca latifolia Trin.: Monod de Froideville 1971: 59.

Culms tufted, erect, 20—80 cm long; internodes (partially) filled with spongy pith, up to 2.5

mmdiameter; nodes glabrous. Sheath rounded, glabrous to sparsely hairy at tip, basal sheaths

reduced. Ligule membranous, 1 —1.5 mmlong. Young leaf blade inrolled. Blade 3.5 —11 cm
long, 13—28 mmwide, transverse veins present, underside glabrous to hairy, upperside

appressed-hairy, margins often transversely wrinkled, base abruptly and asymmetrically

narrowed, pseudopetiole 0.5 —0.7 mmlong. Inflorescence panicle, central rachis 11 —20 cm
long, branches many; longest branch 6—10 cm long, c. 0.2 mmwide, rounded, scaberulous,

simple or branched. Pedicel 2—4 mmlong. Spikelets single, 4—5.5 mmlong, 1.4 —1.9 mm
wide, not to slightly laterally flattened, herbaceous, 2- or 3-flowered, unawned; rachilla

articulate between the florets, 0.7 mmlong between 1
st and 2 nd

floret, extension above last

floret 1.8 mmlong; the two lowest bracts 0.6 —0.8 times as long as spikelet; lower glume c.

2.5 mmlong, enveloping, glabrous; upper glume 2.7 —3 mmlong, glabrous; 1
st lemma 3.4

—

3.5 mmlong, glabrous, mucro 0.2 mmlong; 1
st palea 2.2 —2.3 mmlong; 2 nd and 3 rd lemma

2.5 —3.5 mmlong, uppermost marginal area at maturity with up to 10 retrorse bristles of up to

0.8 mmlong, mucro 0.3 mmlong; 2 nd and 3 rd palea 1.8 —2.7 mmlong.

Native; Paleotropics. First record 1894. Rather rare.

Figure 25. Cenchrus brownii Roem. & Schult., bur with an involucre and several spikelets.

Figure 26. Cenchrus echinatus L., bur with an involucre and several spikelets.

Figure 27. Centotheca lappacea (L.) Desv.

Figure 28. Chloris barbata Sw.
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In forests, partly shaded areas, on moist (to wet) soil.

Non-flowering plants of Lophatherum gracile differ in having blades that are not

wrinkled, pseudopetioles that are much longer (7 —20 mmlong) and roots with tubers.

Chloris Sw.

Chloris barbata Sw. - Fig. 28, Plate 6.

Plush Grass

Ridley 1907: 173; 1925: 250. Gilliland 1971: 86. Keng etal. 1998: 158.

Culms tufted, erect to geniculate, stolons absent, 35—70 cm long; internodes of non-flowering

plants very short; nodes glabrous. Leaves of non-flowering plants all basal and distinctly

distichous, shoot fan-shaped. Sheath 2.5 —7.5 cm long, flattened, midrib winged, tip with

few hairs. Ligule membranous, c. 0.5 mmlong, hairy at abaxial side, ciliolate. Young leaf

blade inrolled. Blade 1.5 —13 cm long, 1 —6 mmwide, in basal half with few up to 3 mm-
long hairs, midvein winged underneath, base cuneate. Inflorescence panicle, central rachis

absent; branches 7—14, 4—7.5 cm long, 0.1 —0.2 mmwide, rounded, scaberulous, simple.

Pedicel c. 0.4 mmlong, rounded, scaberulous. Spikelets single, in 2 rows, c. 2.3 mmlong,

1 —1 .2 mmwide, not flattened, often tinged purple, 3-flowered with 1
st floret bisexual and 2 nd

and 3 rd
sterile, awned; rachilla between glumes and 1

st lemma hairy; lowest bract 0.6 —0.7

and 2 nd 0.8 —1 times as long as spikelet; lower glume 1.4 —1.6 mmlong, glabrous, hyaline;

upper glume as lower, 1.7 —2.5 mmlong; 1
st lemma 1.7 —2.2 mmlong, thick herbaceous,

along midvein and upper half marginal veins with up to 1 mmlong hairs, truncate, awned just

below tip, awn 3—5 mmlong and scaberulous; 1
st palea 1.9 —2 mmlong; 2 nd and 3 rd lemma

0.9 —1.1 mmlong, (thin) herbaceous, truncate, awn 3—5 mmlong, scaberulous; 2 nd and 3 rd

palea absent.

Not native; Neotropics, introduced in Africa, Asia and Australia. First record 1892.

Common.
Weed of waste places on well-drained soil, including reclaimed land, roadsides, etc.

Ridley (1925) already reported it as well established.

For differences with Eustachys tenera see note under that species.

Chrysopogon Trin.

Veldkamp 1999a: 503—533.
Vetiveria Bory
Sheath glabrous, at least one margin hairy. Young leaf blade inrolled. Inflorescence panicle,

central rachis present. Sessile spikelet 2-llowered; 1
st palea absent.

Veldkamp (1999a) argues that Vetiveria and Chrysopogon are best united. Although

the two species present in Singapore look very different, intermediate characters of a number
of African and Australian species seriously blur the generic delimitation.

la. Culms 15—35 cm long, with short stolons. Blade 1.5 —9 cm long.

C. aciculatus

lb. Culms 150—250 cm long, with short rhizomes. Blade 25—120 cm long.

C. zizanioides

Figure 29. Chrysopogon aciculatus (Retz.) Trin., group of three spikelets, one sessile and

two pedicelled.

Figure 30. Coix lacryma-jobi L., inflorescence.

a. involucre with exserting stigma, b. male spikelets.

Figure 31. Cymbopogon martini (Roxb.) Will. Watson.

a. sessile spikelet, b. pedicelled spikelet.
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Chrysopogon aciculatus (Retz.) Trin. - Fig. 29, Plate 17.

Love Grass, Kemucut
Ridley 1925: 207. Gilliland 1971: 236. Keng etal. 1998: 158. Veldkamp 1999a: 509.

Andropogon aciculatus Retz.: Ridley 1907: 166.

Culms with short and densely leaved stolons, erect part 15—35 cm long; nodes glabrous.

Sheath 1 —2.5 cm long, rounded. Ligule 0.05 —0.1 mmlong, densely fringed. Blade linear-

lanceolate to linear, 1 .5 —9 cm long, 4—6 mmwide, glabrous, base cuneate to rounded with

margins (sparsely) hairy. Inflorescence with central rachis 6—9 cm long, branches in whorls

of 2—8; longest branch 1.5 —3 cm long, c. 0.2 mmwide, rounded, simple or branched. Spikelets

in threes of 1 sessile and 2 pedicelled, lower sometimes in pairs. Sessile spikelet 3.8 —4 mm
long, 0.5 mmwide, not flattened, awned; callus needle-shaped, 3.6 —6.4 mmlong, short-

hairy; the two lowest bracts 0.9 —1 times as long as spikelet; lower glume c. 3.5 mmlong,

herbaceous, hairy on midvein and margins, tip bifid; upper glume as lower, c. 4 mmlong, tip

acuminate, mucro c. 0.6 mmlong; 1
st lemma 2.5 mmlong, sparsely hairy, hyaline; 2 nd lemma

c. 2.2 mmlong, glabrous, hyaline, awn c. 3.8 mmlong, scaberulous; 2 nd palea c. 0.4 mmlong.

Pedicel c. 3 mmlong, flattened, hairy. Pedicelled spikelet male, unawned.

Native; S. and E. Asia to Australia. First record 1880s. Common.
In open places, lawns, roadsides, etc.

Non-flowering plants of Axonopus compressus differ in the hairy nodes, the presence

of a hairy external ligule, the longer ligule, and the generally longer blades that are (sparsely)

hairy on both sides.

Chrysopogon zizanioides (L.) Roberty
Vetiver, Rumput Wangi

Veldkamp 1999a: 522.

Vetiveria odorata Virey: Ridley 1925: 208.

V. zizanioides (L.) Nash: Gilliland 1971: 232. Keng etal. 1998: 187. Ng 1999: 288.

Culms with short and scented rhizomes, internodes of non-flowering plants very short; nodes

unknown. Leaves of non-flowering plants all basal. Sheath c. 12 cm long, keeled, transverse

veinlets present. Ligule of basal leaves 2 mmlong and lacerate, of higher leaves 0.2 mmlong

and densely fringed. Blade very long-linear, 25—120 cm long, 4—5 mmwide, glabrous, with

strong and white midrib, transverse veins present, margins serrate, base cuneate and glabrous

to densely hairy.

Not native; Africa to Indochina, introduced in America. First record 1929. Cultivated.

It is only known from the Botanic Gardens (at present in the Evolution Garden) where

it has never flowered. I have not seen the culms but according to Veldkamp (1999a) they are

1 50—250 cm long and with glabrous nodes.

This species is cultivated for the rhizomes that contain a fragrant oil, used in perfumes

and in curries. Because of its soil-binding capacity it has been planted along the new highways

in Malaysia (Ng 1999).

Coix L.

Coix lacryma-jobi L. - Fig. 30.

Job's Tears, Jelai

Ridley 1907: 151; 1925: 191. Gilliland 1971:304. Keng et al. 1998: 159.

Culms single or tufted, erect, 60—200 cm long; internodes solid; nodes glabrous. Sheath

rounded, somewhat inflated, glabrous. Ligule membranous, c. 0.5 mmlong, ciliolate. Young
leaf blade inrolled. Blade 17—42 cm long, 24—40 mmwide, glabrous, margin with minute

hairs, base rounded. Inflorescence 1 per sheath, many per culm, spike-like raceme, rachis

3.5 —6 cm long. Spikelets unisexual, unawned, basal group enclosed in involucre, upper group
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free. Involucre of basal group much indurated bead-like sheath, c. 10 mmlong, to 6.5 mm
wide, shiny grey, enclosing 1 female and 2 sterile spikelets. Rachis continuing through pore

at tip of involucre. Pedicel upper spikelets c. 3.5 mmlong, glabrous, flattened. Upper spikelets

in 2 pairs of 1 sessile and 1 pedicelled, otherwise similar, 10.5 —11 mmlong, 3—3.5 mm
wide, dorsiventrally flattened, 2-flowered, male, unawned; the two lowest bracts (almost) as

long as spikelet; lower glume 10—10.5 mmlong, herbaceous, glabrous, submarginally winged,

wings up to 1 mmwide and widest at tip; upper glume 8.5 —9.7 mmlong, herbaceous, narrowly

winged on midvein, upper half of wing with short hairs; 1
st lemma 8.2 —9.5 mmlong, glabrous,

hyaline, tip bifid; 1
st palea 7.5 —8.8 mmlong; 2 nd lemma and palea as 1

st

, slightly shorter.

Not native; tropical Asia, now worldwide. First record 1889. Rare.

On roadsides, waste places, in secondary vegetation.

According to Ridley (1925) it is not wild. Cultivated as a cereal and escaping. Involucres

of lower spikelets are used as beads.

Cymbopogon Spreng.
Gilliland 1971: 294—299. Soenarko 1977: 225—375.

Culms tufted, erect, when flowering up to 300 cm long; nodes at base densely crowded and

covered by sheaths. Sheaths of non-flowering culms overlapping, rounded, swollen at base,

glabrous. Ligule membranous, 1.5 —2.5( —5) mmlong. Young leaf blade inrolled. Blade up
to 100 cm long, 8—20 mmwide, glabrous except for few hairs behind ligule, margins sharply

serrate, base cuneate (cordate in C. martini). Spatheate inflorescence up to 50 cm long, much
branched with branches up to 20 cm long, final sheaths (spathes) up to 2.5 cm long.

Inflorescence panicle, central rachis absent; branches 2, up to 2 cm long, c. 0.2 mmwide,

simple. Spikelets in pairs of 1 sessile and 1 pedicelled. Sessile spikelet not to slightly

dorsiventrally flattened, 2-flowered, awned or unawned; the two lowest bracts as long as

spikelet; lower glume flat, with 2 narrow submarginal keels; upper glume boat-shaped, midvein

keeled. Pedicel 2.5 —3 mmlong, flattened, hairy. Pedicelled spikelet somewhat smaller,

unawned.

Not native; Paleotropics. Cultivated.

Several species are cultivated for aromatic essential oils. In Singapore they are rarely

seen flowering and only known from gardens. As plants might survive for a long time in

abandoned plots, an annotated key to the species is provided.

la. Leaf blade at base cordate. Lower glume of sessile spikelet with deep
longitudinal furrow in its lower half. (India, two forms cultivated in the

tropics). Grown for palmarosa oil and ginger oil. Ginger Grass.

C. martini (Roxb.) Will.Watson - Fig. 31.

lb. Leaf blade at base cuneate. Lower glume of sessile spikelet without such a

furrow, but sometimes broadly hollow near the base. 2

2a. Sessile spikelet unawned or awn reduced to a bristle and not visible from
outside spikelet. 3

2b. Sessile spikelet awned, awn visible from outside spikelet. 4

3a. Lower glume of sessile spikelet 6 mmlong, very narrow, without distinct

veins between the keels, basal part depressed. Basal sheaths whitish

green, persistent. (Origin unknown, cultivated throughout the tropics).

Used for flavouring food. Lemon Grass, Serai. C. citratus (DC.) Stapf
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3b. Lower glume of sessile spikelet 4—5 mmlong, with distinct veins between
the keels, basal part not depressed. Basal sheaths purple, caducous. (India

and Ceylon, introduced elsewhere in the tropics). Grown for citronella

oil. Citronella Grass, Serai Wangi.

C. nardus (L.) Rendle var. nardus - Fig. 32.

4a. Lower glume of pedicelled spikelet 7( —9)-veined, upper glume 3(or more)-

veined. Basal sheaths yellowish. (Malay Peninsula, Thailand, on
limestone). Unscented. C. calcicola C.E.Hubb. - Fig. 33.

4b. Lower glume of pedicelled spikelet 1 —3-veined, upper glume 1 -veined.

Basal sheaths green. (India, naturalized in Indonesia, cultivated in the

tropics). Malabar Grass.

C.flexuosus (Nees ex Steud.) Will.Watson - Fig. 34.

Cynodon Pers.

Nowack 1992: 477^78.
Gilliland (1971) mentioned Cynodon arcuatus J.Presl (a later synonym for C. radiatus

Roth in Roem. & Schult.) in the synonymy of C. dactylon, but according to Nowack (1992)

they are different:

la. Rhizomes present. Culms 0.1 —0.2 mlong. Blades 1.5 —2.5 mmwide. Spikes 3—6, 1

—

6 cm by 1 .2 —2 mm, not wavy. Anthers 0.8 —1.5 mmlong. C. dactylon

lb. Rhizomes absent. Culms 0.2 —0.4 mlong. Blades 4—7 mmwide. Spikes 5—8, 6—12 cm
by 0.6 —1.5 mm, wavy. Anthers 0.5 —0.7 mmlong. (Not yet known from Singapore.)

C. radiatus

Cynodon dactylon (L.) Pers. - Fig. 35, Plate 7.

Bermuda Grass, Rumput Bermuda
Ridley 1907: 173, p.p.; 1925: 249, p.p. Gilliland 1971: 90. Keng etal. 1998: 160.

Culms with long rhizomes or stolons, rarely tufted without stolons, erect part 10—25 cm
long; nodes glabrous. Sheath rounded, glabrous or throat with few hairs. Ligule row of hairs

of unequal length, 0.2 —1 mmlong with longest hairs at least 0.5 mmlong. Young leaf blade

inrolled to seemingly folded along midrib. Blade 0.5 —4.5 cm long, 1.5 —2.5 mmwide,

glabrous or underside in middle short-hairy, base cuneate. Inflorescence panicle, central rachis

absent; branches 2—5, 1 .5 —5 cm long, c. 0.5 mmwide (0.8 —1 .7 including spikelets), flattened

to V-shaped, shortly winged, hairy at base, simple. Pedicel absent. Spikelets single, alternate

on branch, 2.4 —2.5 mmlong, 1 .3 —1 .9 mmwide, laterally flattened, yawning or not, 1( —2)-

flowered, unawned; the two lowest bracts 0.6 —0.7 times as long as spikelet; lower and upper

glume 1.4 —1.7 mmlong, often erecto-patent, herbaceous, sparsely hairy, acute; 1
st lemma

2.1 —2.4 mmlong, thin herbaceous, hairy on midvein and margins; palea 2—2.2 mmlong:

2 nd
floret absent or much reduced, on elongated rachilla. Anthers (0.5 —) 0.8 —1.3 mmlong.

Native; tropical and temperate regions of the world. First record 1894. Common.
In lawns, open grasslands, on seashores and sandy soil.

Figure 32.

Figure 33.

Figure 34.

Cymbopogon nardus (L.) Rendle var. nardus, pair of spikelets.

Cymbopogon calcicola C.E.Hubb, pair of spikelets.

Cymbopogon flexuosus (Nees ex Steud.) Will.Watson, pair of spikelets.
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The branches of the inflorescence are generally much narrower than Nowack (1992)

reports. Plants that share with C. radiatus a tufted habit and anthers of 0.5 —0.7 mmlong but

are otherwise as C. dactylon are here included in C. dactylon.

Differences with Zoysia matrella are mentioned there.

Cyrtococcum Stapf
Culms with stolons, lower nodes rooting. Sheath rounded, not shouldered. Ligule

membraneous, glabrous. Young leaf blade inrolled. Blade (sparsely) hairy, base cuneate (to

rounded), margins with long hairs. Inflorescence a panicle, central rachis present; branches

0.1 —0.4 mmwide. Pedicel glabrous, rounded. Spikelets in pairs with pedicels of unequal

length, more or less laterally flattened, gibbous, 2-flowered with 1
st floret sterile and 2 nd

bisexual, unawned; lowest bracts 0.5 —0.7 and 2 nd lowest 0.6 —0.8 times as long as spikelet;

both glumes thin herbaceous; 1
st lemma (thin) herbaceous; 1

st palea absent; 2 nd floret thick

herbaceous.

Differences with Isachne are mentioned there. The spikelets of Panicum are not gibbous,

and its upper glumes are at least 0.9 times the length of the spikelet.

Cyrtococcum oxyphyllum, earlier mentioned for Singapore (Ridley 1925: 233, Gilliland

1971: 148, Keng et al. 1998: 161) has not been found. Differences with both C. accrescens

and C. patens include a contracted inflorescence and that the longest pedicel of the pair is

shorter than the spikelet.

Veldkamp (pers. comm.) provided the key to the species. However, intermediates occur

(Duistermaat 2004: 31).

la. Erect part of culms 30—100 cm long. Sheath usually hairy all over. Panicle

20—50 by 6—30 cm. Spikelets usually 1.35 —1.5 mmlong.

C. accrescens

lb. Erect part of culms 10—30 cm long. Sheath usually hairy along margins

only. Panicle 3—18 by 0.8 —2.3 cm. Spikelets usually 1.5 —1.8 mm
long. C. patens

Cyrtococcum accrescens (Trin.) Stapf - Fig. 36.

Diffuse Panic Grass, Rumput Telur Ikan

Ridley 1925: 234. Gilliland 1971: 149. Keng et al. 1998: 160.

Panicum patens auct., non L.: Ridley 1907: 142.

Culms erect part 30—100 cm long; nodes glabrous. Sheath 3—5.5 cm long, sparsely hairy all

over. Ligule 1.5 mmlong. Blade 7—14 cm long, 10—14 mmwide. Inflorescence 20—35 cm
long, 8—17 cm wide; longest branches 11 —18 cm long, simple or branched. Longest pedicel

of the pair 5.5 —7.5 mmlong. Spikelet 1.3 —1.5 mmlong, 0.7 —1 mmwide.

Native; S. and E. Asia. First record 1885. Rare.

In shaded places on damp soil.

Figure 35. Cynodon dactylon (L.) Pers.

Figure 36. Cyrtococcum accrescens (Trin.) Stapf.

a. pair of spikelets, b. spikelet.

Figure 37. Cyrtococcum patens (L.) A.Camus.
a. pair of spikelets, b. spikelet.

Figure 38. Dactyloctenium aegyptium (L.) Willd.
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Cyrtococcum patens (L.) A.Camus - Fig. 37.

Gilliland 1971: 148. Duistermaat 2004: 31.

C. carinatum Stapf ex Ridl. 1925: 233 (excluding Singapore).

Culms erect part 10—30 cm long; nodes hairy at one side. Sheath 1.5 —2 cm long, with hairy

margins only. Ligule 0.4 —0.8 mmlong. Blade 4—7 cm long, 5—8 mmwide. Inflorescence

4—9 cm long, 1 —2.3 cm wide; longest branch 3—5 cm long, branched. Longest pedicel of

the pair 2.5 —4 mmlong. Spikelet 1.5 —1.8 mmlong, 0.9 —1 mmwide.

Native; S.E. Asia. First record 1993. Rare.

In secondary or primary forest on damp soil.

Although it was found only rather recently, it is probably native.

Dactyloctenium Willd.

Dactyloctenium aegyptium (L.) Willd. - Fig. 38, Plate 30.

Egyptian Finger Grass

Ridley 1925: 251. Gilliland 1971: 81. Keng et al. 1998: 161.

Eleusine aegyptia (L.) Desf.: Ridley 1907: 174 (as E. aegyptiaca).

Culms with stolons, erect part 20—30 cm long; nodes glabrous. Sheath rounded, sparsely

hairy, margins hyaline and at throat with few long hairs. Ligule membranous, 0.6 —0.8 mm
long (including hairs at tip), hairs at tip 0.2 —0.3 mmlong. Young leaf blade inrolled. Blade
5—15 cm long, 5—6 mmwide, (sparsely) hairy, base rounded and hairy at margin.

Inflorescence panicle, central rachis absent; branches 3—5, 1.5 —4.5 cm long, 0.9 mmwide

(including spikelets 5—7 mmwide), sparsely hairy, naked at uppermost 1 —2.5 mm, simple.

Pedicel absent. Spikelets single, alternately in 2 dense rows, the uppermost in 1 row, 3.5 —

4

mmlong, 3—3.5 mmwide, laterally flattened, (thin) herbaceous, 3- or 4-flowered, awned;

the two lowest bracts 0.7 —0.75 times as long as spikelet; lower glume 2.5 —2.8 mmlong,

midvein keeled in lower half, sparsely hairy, tip truncate; upper glume 1.8 —2 mmlong,

glabrous, truncate, midvein scaberulous and protruding into 1.5 —2 mmlong awn; 1
st lemma

3.1 —3.4 mmlong, glabrous, vein 1 and keeled in upper half, acuminate; 1
st palea 2—2.3 mm

long; 2 nd~^ th lemma and palea as 1
st

, but gradually smaller.

Native; Paleotropics. First record 1893. Common.
Weedon well-drained soil on roadsides, beaches, in lawns, waste places.

Dichanthium Willemet
Sheath glabrous. Ligule membranous, hairy at abaxial side. Young leaf blade inrolled (unknown
for D. mucronulatum). Spikelets in pairs of 1 sessile and 1 pedicelled. Sessile spikelet

dorsiventrally flattened, 2-flowered, awned; callus short-hairy; the two lowest bracts as long

as spikelet; glumes (thin) herbaceous, lower flattened and submarginally keeled to winged in

upper half, upper boat-shaped; lemmas hyaline, glabrous; 2 nd lemma awned from tip, awn
scaberulous and twisted; paleas absent. Pedicel (somewhat) flattened, hairy on one or both

margins. Pedicelled spikelet slightly smaller than sessile, 2 glumes (and hyaline lemmas)
present, unawned.

la. Nodes (densely) hairy. Inflorescence a panicle, branches 2—5.

D. annulatum
lb. Nodes glabrous to sparsely hairy. Inflorescence spike-like raceme, simple.

2

Figure 39. Dichanthium annulatum (Forssk.) Stapf, pair of spikelets.

Figure 40. Dichanthium caricosum (L.) A.Camus, pair of spikelets.
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2a. Upper blades hairy, base rounded. Lower glume of sessile spikelet truncate

and marginal veins protruding. D. caricosum
2b. Upper blades glabrous, base long cuneate. Lower glume of sessile spikelet

with 3-pointed tip. D. mucronulatum

Dichanthium annulatum (Forssk.) Stapf - Fig. 39.

Gilliland 1971: 284. Duistermaat 2004: 32.

Culms tufted, geniculate to decumbent, 50—200 cm long; nodes (densely) hairy. Sheath 3

—

7 cm long, more or less rounded, midrib not to slightly raised. Ligule 1 .5 mmlong. Blade 7

—

17 cm long, 3—6 mmwide, at least upperside (sparsely) hairy, base rounded. Inflorescence

panicle, central rachis 0.5 —1.5 cm long; branches 2—5, 3.5 —7 cm long, 0.4 mmwide,

rounded, axils hairy, simple. Sessile spikelet 3.5 —3.9 mmlong, 1 —1.2 mmwide; lower

glume 3.4 —3.8 mmlong, margin and lower half hairy, with 9 veins, truncate; upper glume
3.5 —4 mmlong, margin and marginal veins sparsely hairy, acute; 1

st lemma 3 mmlong; 2 nd

lemma 1.6 mmlong, 0.1 mmwide, awn 21 —23 mmlong. Pedicel 1.8 —2 mmlong.

Native; tropical Africa and South East Asia. First record 1932. Rare.

Weed in lawns, on roadsides, brick walls.

Gilliland (1971) reported that it grows on limestone, probably because he included

Ischaemum beccarii (see D. mucronulatum) in the synonymy.

Differences with Bothriochloa bladhii are mentioned there.

Dichanthium caricosum (L.) A.Camus - Fig. 40.

Ridley 1925: 210 (excluding Singapore). Gilliland 1971: 284. Keng etal. 1998: 162.

Culms geniculate, up to 35 cm long; nodes sparsely hairy. Sheath 2 cm long, rounded and

keeled at tip. Ligule 0.5 mmlong. Blade 2.5 —4 cm long, 2—3 mmwide, (sparsely) hairy,

base rounded and with prominent midvein. Inflorescence spike-like raceme, 2.5 —3 cm long.

Sessile spikelet 3.5 mmlong, 0.8 mmwide; lower glume 3.5 mmlong, hairy on lower 2

/J
d

,

with 5 veins, truncate and marginal veins protruding; upper glume 3 mmlong, hairy, with 3

veins, emarginate; 1
st lemma 1.8 mmlong; 2 nd lemma 1.3 mmlong, awn 6.5 —8 mmlong.

Pedicel 2 mmlong.

Not native; Paleotropics, Pacific Islands to Fiji. Single record 1932 from Newton.

Extinct (1932).

It is probably not native, as it prefers a pronounced dry season (Gilliland 1971).

Dichanthium mucronulatum Jansen
Gilliland 1971: 283. Keng etal. 1998: 161.

Ischaemum beccarii auct., non Hack.: Ridley 1907: 160; 1925: 204.

Nodes glabrous. Ligule 1 —1.5 mmlong. Blade 8—17 cm long, 4—5 mmwide, glabrous,

base long cuneate. Inflorescence spike-like raceme, 4—5 cm long. Sessile spikelet 4.5 —

5

mmlong; lower glume indurated, with few short appressed hairs in upper tip bifid,

mucronate; 2 nd lemma awn c. 3 cm long. Pedicel 1.3 mmlong.

Not native; Malaysia: Langkawi, on limestone. Single record 1897 from the Botanic

Gardens. Extinct (1897).

Weed.
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Digitaria Haller

Veldkamp 1973: 1—80.
Sheath (more or less) rounded, midrib raised or not, submarginally hyaline, margin glabrous.

Ligule membranous, glabrous, erose. Young leaf blade inrolled. Blade midvein inconspicuous

or at upperside white and/or at underside raised. Inflorescence panicle, central rachis absent

or present with at least 2 branches from tip of peduncle or central rachis; branches winged,

simple. Pedicel glabrous. Spikelets in groups of 2—3( —5) on one side of branch, at least 1

pedicelled, more or less dorsiventrally flattened, 2-flowered with 1
st floret sterile and 2 nd

bisexual, unawned; lower glume absent or glabrous; upper glume and 1
st lemma (thin)

herbaceous; 1
st palea absent; 2 nd lemma and palea indurated, glabrous.

Because the lowest spikelet of a group is sometimes aborted, it is important to check

the number of spikelets in several groups throughout inflorescence. The rachis is considered

distinctly serrate if the spicules are visible with lOx magnification.

la. Spikelets 2—3.5 mmlong, all in pairs. Abscission of pedicels-truncate. 2
lb. Spikelets 1.3 —2 mmlong, at least in the middle of the branches in groups

of 3( —5), sometimes apparently in pairs, then pedicel of third spikelets

adnate to the rhachis and this spikelet apparently solitary, or pedicels

with an abortive spikelet at base. Abscission of pedicels discoid to cup-

shaped. 10

2a. Lower glume absent to very small, up to 0.25 mmlong (see note D. ciliaris).

3

2b. Lower glume distinct, at least 0.25 mmlong. 7

3a. Margins of rhachis smooth to serrulate, teeth up to 0.03 mmlong.

D. radicosa

3b. Margins of rhachis distinctly serrate, teeth at least 0.05 mmlong. 4

4a. Spikelets either homomorphous and all 1
st lemmas in the second interspace

with yellowish bristles (appressed at flowering time!), or at least upper

pair of branch heteromorphous, i.e. 1
st lemma of the sessile spikelet either

glabrous and veins equidistant or slightly pubescent and veins not

equidistant, that of the pedicelled spikelet always more pubescent to

bristled, veins not equidistant. (The basal spikelets may be
homomorphous, then completely glabrous!). 5

4b. All spikelets homomorphous, with a hairy fringe, but never bristled. 6

5a. Upper glume 1 —2.75 mmlong, 0.35 —0.8 times as long as the spikelet.

Bristles of the 1
st lemma absent or obscured by the other pubescence,

especially during flowering time. D. bicornis

5b. Upper glume 0.3 —1 mmlong, 0.15 —0.3 times as long as the spikelet.

Bristles of the 1
st lemma present, at most with only a few hairs between

them. D. setigera van calliblepharata
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6a. Spikelet 2—2.5 mmlong. Upper glume 0.4 —0.8 times as long as the

spikelet, 1 —1.5 mmlong. Anthers 0.3 —0.6 mmlong. D. nuda
6b. Spikelet (2—)2.8— 3.1 mmlong. Upper glume 0.2—0.25(— 0.4) times as

long as the spikelet, usually much less, 0.25 —1.25 mmlong. Anthers

0.65 —1.25 mmlong. D. setigera var. setigera

7a. (2) Blades up to 2 mmwide. Spicules of pedicels often more or less hair-

like. D. didactyla

7b. Blades 2—9 mmwide. Spicules of pedicels absent to triangular. 8

8a. Spikelets either homomorphous and bristled, or at least upper pair of branch

heteromorphous: i.e. 1
st lemma of the sessile spikelet either glabrous

and veins equidistant or slightly pubescent and veins not equidistant,

that of the pedicelled spikelet always more pubescent to bristled, veins

not equidistant. D. bicornis

8b. Spikelets homomorphous, never bristled. 9

9a. Rhachis distinctly serrate, spicules at least 0.05 mmlong. D, ciliaris

9b. Rhachis smooth to serrulate, spicules up to 0.03 mmlong. D. radicosa

10a. (1) Spikelets glabrous. 2 nd lemma protruding (at maturity), pale yellow to

yellow-brown in fruit, often with a bluish tip. D. fuscescens

10b. Spikelets puberulous to pubescent, (appressed) hairs present at least along

the margins of the upper glume and 1
st lemma. 2 nd lemma not protruding,

pale yellow to dark brown in fruit. 11

11a. Plant tufted, culms erect to geniculate, not stoloniferous. Inflorescence

with 2—10( —14) branches, central rachis usually well-developed, 0.3

—

3 cm long. Pedicels sparsely to densely serrate. 2 nd lemma dark brown to

black in fruit. D. violascens

lib. Plant stoloniferous. Inflorescence with 2—4 branches, central rachis only

rarely developed, then up to 1.5 cm long. Pedicels smooth to sparsely

serrate. 2 nd lemma pale yellow to dark yellow-brown in fruit. 12

12a. Spikelets 1.3 —1.7( —1.9) mmlong. Upper glume as long as the spikelet.

Figure 41. Digitaria bicornis (Lam.) Roem. & Schult., pair of heteromorphous spikelets.

a. facing lower glume, b. facing upper glume.

Figure 42. Digitaria ciliaris (Retz.) Koeler.

a. facing upper glume, b. facing lower glume.

Figure 43. Digitaria didactyla Willd.

a. facing lower glume, b. facing upper glume.

Figure 44. Digitaria fuscescens (J.Presl) Henrard.

a. facing 1
st lemma, b. facing upper glume.
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1
st lemma with 5—7 more or less inequidistant veins, obtuse.

D. longiflora

12b. Spikelets 1.8 —2 mmlong. Upper glume 0.7 —1 times as long as the

spikelet. 1
st lemma with 7 equidistant veins. D. mollicoma

Digitaria bicornis (Lam.) Roem. & Schult. - Fig. 41.

Veldkamp 1973: 30. Duistermaat 2004: 32.

Paspalum sanguinale (L.) Lam. var. ciliare auct., non Hook.f.: Ridley 1907: 125 (excluding

Singapore).

Culms tufted, erect to ascending, 30—60 cm long; nodes sparsely hairy. Sheath 4—9 cm
long, glabrous to hairy. Ligule 2 mmlong. Blade 4—14 cm long, 2—9 mmwide, glabrous or

hairy at upperside, base rounded. Inflorescence with central rachis —5 cm long; branches
2—5, 7—11 cm long, 0.9 mmwide, glabrous, serrate. Pedicel 2 mmlong, serrate. Spikelets

in pairs, homomorphous in lower part, heteromorphous in upper 1/2 —1/3 of rachis. Sessile

spikelet 2.7 —3.5 mmlong; lowest bract 0.03 —0. 1 5 and 2 nd lowest 0.35 —0.7 times as long as

spikelet; lower glume 0. 1 —0.4 mmlong; upper glume 1 —2.5 mmlong (excluding overtopping

hairs), with up to 1 mmlong silky hairs; 1
st lemma 2.8 —3 mmlong, either glabrous and

equidistantly 7-veined, or slightly pubescent and inequidistantly veined (pedicelled spikelet

then always pectinate), acute; 2 nd lemma 2.6 —2.7 mmlong, acuminate, yellowish in fruit.

Pedicelled spikelet with 1
st lemma inequidistantly veined, pectinate, hairs 0.5 —1 mmlong,

bristles absent or 1.5 —2 mmlong.

Native; (sub-)tropics. First record 1890. Rare.

In waste places, often on sand, also along the shore.

It is readily recognized when the upper pedicelled spikelets, which fall off early, are

still present; otherwise it closely resembles D. nuda (lower glume generally absent) and D.

ciliaris (anthers 0.6 —1 mmlong vs 0.5 —0.6 mmin D. bicornis).

Digitaria ciliaris (Retz.) Koeler - Fig. 42.

CommonCrab Grass

Gilliland 1971: 196. Veldkamp 1973: 32. Keng etal 1998: 162.

D. marginata Link: Ridley 1925: 213.

D. marginata Link var. ciliaris Hook.f. ex Ridl. 1925: 214, p.p.

Paspalum sanguinale auct., non Lam. (incl. var. commutatum auct., non Hook.f.): Ridley

1907: 125, p.p.

Culms tufted, erect to ascending, 30—65 cm long; nodes glabrous. Sheath 7—11 cm long,

glabrous or the lower at base patent hairy. Ligule 1 —3 mmlong. Blade 3—15 cm long, 3

—

7( —10) mmwide, glabrous to hairy, base cuneate to rounded and with up to 5 mmlong hairs.

Inflorescence with central rachis 0.6 —4 cm long; branches 2—6, 5—15 cm long, 0.8 mm
wide, serrate. Pedicel 0.8 —3 mmlong, serrate. Spikelets in pairs, homomorphous, 2.5 —3.5

mmlong, 0.6 mmwide; lowest bract 0.1 —0.2 and 2 nd 0.5 —0.8 times as long as spikelet;

lower glume (0.15 —)0.25 —0.5 mmlong (see note); upper glume 1—2.4 mmlong, 3 veins,

sparsely hairy at margin, acute; 1
st lemma 2.5 —2.7 mmlong, inequidistantly 7-veined, sparsely

hairy, acute; 2 nd lemma 2.5 mmlong, acute, yellowish in fruit.

Native; tropics. First record 1880s. Common.
Weed of lawns and open places.

The length of the lower glume varies within a branch, but at least a few are 0.25 mm
long or longer. Apart from the absence of the lower glume, D. nuda is different in that the 1

st

lemma is (almost) equidistantly veined. For difference with D. bicornis see there.
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Digitaria didactyla Willd. - Fig. 43.

Serangoon Grass, Rumput Serangoon

Gilliland 1971: 195. Veldkamp 1973:44. Keng et al. 1998: 162.

D. marginata Link var. debilis auct., non Ridl.: Hook.f. ex Ridley 1925: 214, p.p.

Paspalum sanguinale Lam. var. debile auct., non Hook.f.: Ridley: 1907: 125, p.p.

Culms densely tufted and with stolons, 20—40 cm long; nodes glabrous. Sheath 4—5 cm
long, lower at least at base (densely) hairy and upper glabrous. Ligule (0.5 —) 1 .5 —2.2( —2.5)

mmlong. Blade (0.6 —)3 —8 cm long, 0.6 —1.7( —2) mmwide, glabrous or upperside short-

hairy, base cuneate to rounded and short-hairy. Inflorescence with central rachis —1 cm
long; branches 2—4, (1 —)4 —6 cm long, 0.5 mmwide, glabrous, at base smooth and upwards

serrate with hairlike spicules. Pedicel up to 1.5 mmlong, serrate. Spikelets in pairs,

homomorphous, 2—2.5 mmlong, 0.6 mmwide; lowest bract 0. 1 —0.2 and 2 nd 0.5 —0.7 times

as long as spikelet; lower glume 0.2 —0.5 mmlong; upper glume 1 —2 mmlong, hairy, 3

veins, acute; 1
st lemma 2.4 —2.5 mmlong, hairy, more or less inequidistantly 7-veined, acute;

2 nd lemma 2.1 —2.3 mmlong, acute, yellowish to greyish in fruit.

Not native; Africa, elsewhere cultivated and naturalized. First record f892 from the

Botanic Gardens, 1932 in the wild. Rather rare.

In lawns, on roadsides.

Introduced and used as a lawn grass. Elsewhere known as Blue Couch.

Digitaria fuscescens (J.Presl) Henrard - Fig. 44.

Gilliland 1971: 193. Veldkamp 1973: 61. Kengetal. 1998: 162.

Paspalum longiflorum auct., non Retz.: Ridley 1907: 126 p.p. —D. longiflora auct., non

Pers.: Ridley 1925: 214, p.p.

Culms with long stolons, erect part 15—40 cm long; nodes hairy. Sheath 1.1 —1.7 cm long,

glabrous or with few hairs at tip. Ligule 0.5 —2 mmlong. Blade 1 —5 cm long, 2—5 mm
wide, glabrous to sparsely hairy, base rounded and at margin with few hairs. Inflorescence

with central rachis rarely developed (up to 0.5 cm long); branches 2 or 3, 3—5 cm long, 0.5

—

0.8 mmwide, glabrous, minutely serrate. Pedicel 0.5 —1.5 mmlong, smooth. Spikelets in

threes, homomorphous, 1.3 —1.6 mmlong, 0.5 mmwide, glabrous; the two lowest bracts

0.9 —0.95 times as long as spikelet; lower glume absent (rarely up to 0.1 mmlong); upper

glume 1.1 —1.5 mmlong, 3—5 veins, acute; 1
st lemma 1 .

1—1.5 mmlong, in- or equidistantly

7-veined, acute; 2 nd lemma protruding (at maturity), 1 .5 mmlong, acute, pale yellow to yellow-

brown with bluish to purplish tip in fruit.

Native; Paleotropics. First record 1890. Rare.

Pioneer on damp sandy to rocky soil in disturbed places, on beaches, roadsides, etc.

Digitaria longiflora (Retz.) Pers. - Fig. 45.

Lesser Crab Grass

Ridley 1925: 214, p.p. Gilliland 1971: 192. Veldkamp 1973: 66. Keng et al 1998:

162.

D.pertenuis Buse: Ridley 1925: 214, p.p. Gilliland 1971: 192, p.p.

Paspalum longiflorum Retz.: Ridley 1907: 126, p.p.

Culms tufted and with long stolons, erect part 10—50 cm long; nodes glabrous or hairy.

Sheath 0.7 —4.5 cm long, sparsely to densely hairy. Ligule 1 —2 mmlong. Blade 1—5 cm
long, 2—5 mmwide, glabrous or hairy, base rounded. Inflorescence with central rachis rarely

developed (up to 0.2 cm long); branches 2—4, 2—5 cm long, 0.5 mmwide, glabrous, serrate.

Pedicel up to 1.5 mmlong, smooth. Spikelets in threes, homomorphous, 1.3 —1.7( —1.9) mm
long, 0.5 —0.6 mmwide; either lowest bract c. 0.1 and 2nd 0.9 —1 times as long as spikelet, or

the two lowest bracts 0.9 —1 times as long as spikelet; lower glume absent or up to 0.15
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mmlong; upper glume 1.3 —1.7 mmlong, hairy at least at margins, 5 veins, acute; 1
st lemma

1 .3 —1 .9 mmlong, hairy, more or less inequidistantly 5—7-veined, obtuse to acute; 2 nd lemma
1.5 —1.8 mmlong, acute, (pale) yellow to yellow-brown in fruit.

Native; Paleotropics. First record 1894. Rare.

Pioneer on moist sandy to rocky soil, in open grasslands, forest margins, on roadsides.

A collection earlier than that mentioned in Duistermaat (2004: 33) was found among
material at SING that was included in D. violascens (see note there).

It closely resembles D. mollicoma, which generally has longer spikelets and acute to

acuminate 1
st lemmas.

Digitaria mollicoma (Kunth) Henrard - Fig. 46.

Veldkamp 1973: 69. Duistermaat 2004: 33.

D. pertenuis Buse: Ridley 1925: 214, p.p. Gilliland 1971: 192, p.p.

Paspalum longiflorum auct., non Retz.: Ridley 1907: 126, p.p. —D. longiflora auct., non
Pers.: Ridley 1925: 214, p.p.

Culms with stolons, 45—50 cm long; nodes (sparsely) hairy. Sheath 1 .5 —8 cm long, (sparsely)

hairy. Ligule 1 —2 mmlong, erose. Blade (1 —)2 —6 cm long, 2—5.5 mmwide, glabrous to

hairy, base rounded. Inflorescence with central rachis rarely developed (up to 1.5 cm long);

branches 2—4, 4—7 cm long, 1 —1.1 mmwide, glabrous, serrate. Pedicel 0.5 —2.5 mmlong,

smooth or sparsely serrate. Spikelets in threes or fours, homomorphous, 1.8 —2 mmlong

(excluding hairs), 0.6 —0.7 mmwide; lowest bract c. 0.9 times as long as and 2 nd bract as long

as spikelet; lower glume absent; upper glume 1.6 —1.7 mmlong (excluding hairs), with 3

veins, hairy between veins and at margin, overtopping at tip; 1
st lemma 1.7 —1.8 mmlong,

more or less equidistantly 7-veined, hairy, acute to acuminate; 2 nd lemma 1.8 —1.9 mmlong,

acute, (pale) yellow to dark yellow-brown in fruit.

Native; Penisular Malaysia to New Guinea, and Taiwan. First record 1890. Rather

rare.

On open damp, sandy to rocky soil, (shaded) roadsides.

Earlier collections than that mentioned in Duistermaat (2004) were found among
material at SING that was included in D. violascens (see note there).

Digitaria nuda Schumach. - Fig. 47.

Veldkamp 1973: 41. Tan 1995: 139.

Culms tufted, erect to decumbent, 30—60 cm long; nodes glabrous to sparsely hairy. Sheath

3—8 cm long, glabrous to hairy. Ligule 1 —1.5 mmlong. Blade 1.5 —7 cm long, 2.5 —5 mm
wide, glabrous, base cuneate to rounded and with few hairs. Inflorescence with central rachis

rarely developed, up to 1 cm long; branches 2—4( —8), 5—8 cm long, 0.4 —0.5 mmwide,

glabrous or sparsely hairy with hairs up to 5 mmlong, serrate, rarely with setae in lower part.

Pedicel 0.5 —2.5 mmlong, serrate. Spikelets in pairs, homomorphous, 2—2.5 mmlong, 0.5

—

0.7 mmwide; either lowest bract less than 0.1 and 2 nd 0.5 —0.6 times as long as spikelet, or

lowest bract 0.5 —0.6 times as long as and 2 nd as long as spikelet; lower glume absent or

Figure 45. Digitaria longiflora (Retz.) Pers.

a. facing upper glume, b. facing 1
st lemma.

Figure 46. Digitaria mollicoma (Kunth) Henrard.

a. facing 1
st lemma, b. facing upper glume.

Figure 47. Digitaria nuda Schumach.
a. facing 1

st lemma, b. facing upper glume.

Figure 48. Digitaria radicosa (J.Presl) Miq.

a. facing lower glume, b. facing upper glume.
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rarely up to 0.15 mmlong; upper glume 1.2 —1.4 mmlong (excluding overtopping hairs),

hairy, 3 veins; 1
st lemma 2.2 —2.5 mmlong, (almost) equidistantly 7-veined, sparsely hairy,

acute; 2 nd lemma 2—2.4 mmlong, acute, yellowish to brownish greyish in fruit.

Native; tropics. First record 1955. Rare.

Waste places, preferring sandy soil.

It is not mentioned in Keng et al. (1998), but is included in Tan (1995: 139).

Differences with D. ciliaris are mentioned there.

Digitaria radicosa (J.Presl) Miq. - Fig. 48, Plate 8.

Veldkamp 1971: 35. Keng et al. 1998: 163.

D. marginata Link var. debilis auct., non Ridl.: Hook.f. ex Ridl. 1925: 214, p.p.

D. timorensis (Kunth) Balansa: Gilliland 1971: 198.

Paspalum sanguinale Lam. var. debile auct., non Hook.f.: Ridley 1907: 125, p.p.

Culms with (short) stolons, erect part 20—60 cm long; nodes glabrous to sparsely short-

hairy. Sheath 2—6 cm long, glabrous or hairy. Ligule 1 —2 mmlong. Blade 3—5 cm long,

2—5 mmwide, glabrous or hairy, base (slightly) rounded and hairy. Inflorescence without

central rachis; branches 2 or 3 (or 4), 3—7 cm long, 0.5 —0.6 mmwide, glabrous, smooth (at

lOx magnification). Pedicel 0.5 —3 mmlong, more or less smooth. Spikelets in pairs,

homomorphous, 2.5 —3.5 mmlong, 0.5 —0.7 mmwide; either lowest bract 0.03 —0.1 and 2 nd

0.3 —0.5 times as long as spikelet, or lowest 0.3 —0.5 times as long as and 2 nd as long as

spikelet; lower glume absent or 0.1 —0.4 mmlong; upper glume 1.2 —1.6 mmlong, 3 veins,

hairy at least at margin, obtuse or bifid; l
sl lemma 2.7 —3.5 mmlong, 3—5 veins (if 5 these

inequidistant), hairy especially at margin, acute; 2 nd lemma 2.4 —2.7 mmlong, acute, yellowish

in fruit.

Native; Paleotropics. First record 1892. Rather common.
In open places, lawns, on roadsides.

Digitaria setigera Roem. & Schult.

Veldkamp 1973: 37. Keng et al. 1998: 163.

D. marginata Link var. commutata auct., non Ridl. and var. pruriens (Fisch. ex Trin.) Hook.f.

ex Ridl. 1925: 214.

D. microbachne (J.Presl) Henrard: Gilliland 1971: 194.

D. microstachya Henrard: Gilliland 1971: 195.

Paspalum sanguinale Lam. var. extensum Hook.f. and var. pruriens (Fisch. ex Trin.) Hook.f.

and var. commutatum auct., non Hook.f. p.p.: Ridley 1907: 125.

Culms tufted and erect to decumbent or with stolons, (20 —)40 —100 cm long. Sheath 4—10

cm long. Ligule 1.5 —3.5 mmlong. Blade 3—17 cm long, 4—9 mmwide, glabrous, base

cuneate to rounded and hairy. Inflorescence branches serrate. Pedicel 0.5 —3 mmlong. Spikelets

in pairs, homomorphous; upper glume hairy at least at margin, obtuse or bifid; 1
st lemma

inequidistantly 5- or 7-veined, acute; 2 nd lemma acute, yellowish to brownish in fruit.

This is the most robust of the Digitaria species.

Figure 49. Digitaria setigera Roem. & Schult. var. calliblepharata (Henrard) Veldk.

a. facing 1
st lemma, b. facing upper glume.

Figure 50. Digitaria setigera Roem. & Schult. var. setigera.

a. facing 1
st lemma, b. facing upper glume.

Figure 5 1 . Digitaria violascens Link.

a. facing lower glume, b. facing upper glume.

Figure 52. Dimeria ornithopoda Trin.
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la. Spikelets 3—3.2 mmlong; 1
st lemma with 1.5 mm-long bristles, otherwise

glabrous; 2 nd lemma 2.8 —3 mmlong. D. setigera var. calliblepharata

lb. Spikelets 2.8 —3.1 mmlong; 1
st lemma hairy, bristles absent; 2 nd lemma

2.5 —2.8 mmlong. D. setigera var. setigera

Digitaria setigera Roem. & Schult. var. calliblepharata (Henrard) Veldk. - Fig. 49.

Veldkamp 1973: 40. Keng et al. 1998: 163.

D. marginata Link var. ciliaris auct., non Ridl.: Ridley 1925: 214, p.p. —Paspalum sanguinale

Lam. var. ciliare auct., non Hook.f.: Ridley 1907: 125.

D. microbachne subsp. calliblepharata Henrard: Gilliland 1971: 194.

Nodes glabrous. Sheath glabrous to sparsely hairy. Inflorescence with central rachis 1.5 —

2

cm long: branches 5—8, 8—10 cm long, 0.5 —0.7 mmwide. Spikelets 3—3.2 mmlong,

0.7 —0.8 mmwide (excluding bristles); lowest bract 0.15 —0.2 and 2 nd as long as spikelet;

lower glume absent; upper glume 0.5 —0.7 mmlong (excluding hairs); 1
st lemma 3—3.2 mm

long, inequidistantly 7-veined, with up to 1.5 mmlong bristles in 2 nd intervenium, otherwise

glabrous; 2 nd lemma 2.8 —3 mmlong.

Native; tropical Asia. First record 1904. Extinct (1959).

Open places.

Digitaria setigera Roem. & Schult. var. setigera - Fig. 50.

Nodes glabrous to sparsely hairy. Sheath at least lowest (sparsely) hairy with up to 4 mm-long
patent hairs. Inflorescence with central rachis —4 cm long; branches (3 —)5 —11, 6—16 cm
long, 0.6 —0.7 mmwide, glabrous. Spikelets 2.8 —3.1 mmlong, 0.7 —0.9 mmwide; either

lowest bract 0.03 and 2 nd 0.2 —0.25 times as long as spikelet, or lowest bract 0.2 —0.25 times

as long as and 2 nd as long as spikelet; lower glume absent to 0.2 mmlong; upper glume 0.6

—

0.7 mmlong (excluding hairs); 1
st lemma 2.8 —3.1 mmlong, sparsely hairy, inequidistantly

7-veined; 2 nd lemma 2.5 —2.8 mmlong.

Native; tropical Asia. First record late 19 th century. Common.
Weed in waste places.

Digitaria violascens Link - Fig. 5 1

.

Gilliland 1971: 191. Veldkamp 1973: 63. Keng et al. 1998: 63.

D. caespitosa Ridl. 1925: 215.

D. chinensis (Nees) A.Camus, non Horrtem.: Ridley 1925: 215.

D. pertenuis Buse: Gilliland 1971: 192 (excluding Colour pi. 17).

Paspalum longiflorum auct., non Retz.: Ridley 1907: 126, p.p. —D. longiflora auct., non

Pers.: Ridley 1925: 214, p.p.

Culms tufted, erect to ascending, stolons absent, 25—70 cm long; nodes glabrous or sparsely

hairy. Sheath 2—14 cm long, hairy at least in lower half. Ligule 1—2 mmlong. Blade ( 1 .5—)5

—

1 3 cm long, ( 1 .5 —)2 —6 mmwide, glabrous or hairy, base rounded. Inflorescence with central

rachis 0.3 —2 cm long; branches 2—6, 4—1 1 cm long, 0.6 —0.8 mmwide, glabrous, serrate.

Pedicel 0.5 —3.5 mmlong, sparsely to densely serrate. Spikelets in threes (fours or fives),

homomorphous, 1 .3 —1 .9 mmlong, 0.5 —0.7 mmwide; either lowest bract 0.03 and 2 nd 0.9

—

1 times as long as spikelet, or lowest bract 0.9 —1 times as long as and 2 nd as long as spikelet;

lower glume absent or 0.1 mmlong; upper glume 1 .2 —1.9 mmlong, hairy, 3 veins, truncate

to acute; 1
st lemma 1.3 —1.9 mmlong, (sparsely) hairy, inequidistantly 7-veined (or midvein

lacking), obtuse to acute; 2 nd lemma 1.2 —1.7 mmlong, acute, dark brown to black in fruit.

Native; tropics. First record 1889. Common.
Weed in waste places, on roadsides etc.
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Contrary to Veldkamp (1973), plants with stolons are excluded from D. violascens.

These stoloniferous plants differ from D. violascens in having glabrous to sparsely serrate

pedicels and (dark) yellow-brown 2 nd lemmas when fruiting. Part of the stoloniferous material

is included in D. longiflora and part in D. mollicoma.

Dimeria R.Br.

Dimeria ornithopoda Trin. - Fig. 52.

Bird's Foot Grass

Ridley 1907: 151; 1925: 192. Keng et al. 1998: 163. - var. ornithopoda: Gilliland

1971: 214.

Dimeria glabra Ridl. 1925: 192. —D. ornithopoda Trin. var. glabra (Ridl.) Jansen: Gilliland

1971: 216. Keng et al 1998: 163.

Culms tufted, erect to decumbent, stolons absent, 12—80 cm long; nodes hairy. Sheath 0.7

—

2( —4) cm long, rounded, midrib distinctly raised, glabrous or (sparsely) hairy, margins

glabrous. Ligule membranous, 0.4 —0.7 mmlong, ciliolate. Young leaf blade inrolled. Blade
1 —7 cm long, 1 —2 mmwide, midvein at upperside prominent and white and at underside

raised, glabrous or hairy, base rounded and glabrous. Inflorescence panicle, central rachis

absent; branches 2 or 3, 2.5 —6 cm long, 0.8 mmwide, glabrous, triquetrous (to narrowly

winged), naked at lower 1.2 —3 mm, simple. Pedicel 0.1 mmlong. Spikelets single, alternate,

2.3 —2.8 mmlong, 0.5 mmwide, laterally flattened, 2-flowered, awned or unawned; callus

with few hairs; lowest bract 0.8 times as long as and 2 nd as long as spikelet; lower glume 1 .9

—

2.5 mmlong, herbaceous, 1 vein, sparsely hairy at least on vein, acute; upper glume 2.2 —2.7

mmlong, herbaceous, 3 veins, keeled and sparsely hairy on midvein, truncate with minutely

protruding midvein; 1
st lemma 0.6 —0.9 mmlong, hyaline; 1

st palea absent; 2 nd lemma 1.8

—

2 mmlong, hyaline, bifid, unawned or awn arising just below tip and 5.5 —8.5 mmlong; 2 nd

palea absent.

Native; tropical Asia and Australia. First record 1889. Rare.

In (partly) shaded and (periodically) wet grasslands, marshes; usually on poor soil,

sometimes ephemeral.

The infraspecific taxa are not maintained because they seem to be the extremes of a

range.

Echinochloa P. Beau v.

Sheath rounded, glabrous. Young leaf blade inrolled. Blade glabrous to sparsely hairy at upper

side, base rounded (to cuneate in E. picta). Inflorescence panicle, central rachis present;

branches simple or branched, setulose and/or hairy. Spikelets single, not to slightly

dorsiventrally flattened, 2-flowered; lowest bract about half as long as spikelet, 2 nd (excluding

awn) as long as spikelet; glumes and 1
st lemma (thin) herbaceous; lower glume enveloping;

1
st palea hyaline; 2 nd lemma and palea indurated, glabrous (to sparsely hairy at tip in E. picta).

la. Ligule row of hairs, 1.5 —2.5 mmlong. E. picta

lb. Ligule absent. 2

2a. Inflorescence branches all simple or rarely with the lowermost with an up
to 0.8 cm-long secondary branch. Spikelets more or less clearly arranged

in four rows. 1
st lemma acuminate to mucronate, never awned. Anthers

purple or yellow. Stigmas blackish-purple. E. colona
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2b. Inflorescence branches with the lower ones usually shortly branched at

base. Spikelets usually not clearly arranged in four rows. l
sl lemma

acuminate, usually at least a few awned. Anthers yellow. Stigmas white

or red. E. crus-galli

Echinochloa colona (L.) Link - Fig. 53, Plate 9.

Jungle Rice, Padi Burung
Ridley 1925: 222. Gilliland 1971: 167. Keng etal. 1998: 164.

Panicum colonum L.: Ridley 1907: 132.

Culms single or tufted, erect to ascending, 25—100 cm long; nodes glabrous to sparsely

hairy. Sheath 3—6 cm long. Ligule absent. Blade 6—28 cm long, 4—8 mmwide, glabrous to

sparsely hairy. Inflorescence 6—22 cm long; branches 6—30, 0.6 —6.5 cm long, 0.4 mm
wide. Pedicel up to 0.7 mmlong, sparsely hairy. Spikelets more or less arranged in 4 rows,

2.3 —3.7 mmlong, 0.8 mmwide, unawned; lower glume 0.9 —1.6 mmlong, hairy in marginal

area, 3 veins, 0.2 mm-long mucronate; upper glume 2.2 —3.5 mmlong, hairy on veins and

margin, 5 veins, 0.3 mm-long mucronate; 1
st lemma 2.1 —3.2 mmlong, hairy at least on

veins, 5 veins, acuminate; 1
st palea 1.5 —2.5 mmlong; 2 nd lemma 1.8 —2.9 mmlong, acute.

Native; Paleotropics. First record 1880s. Rather common.
In waste places, often periodically wet places.

Echinochloa crus-galli (L.) P.Beauv. - Fig. 54.

Barnyard Millet, Padi Burung
Ridley 1925: 222. Gilliland 1971: 168. Keng et al. 1998: 164.

Panicum crus-galli L.: Ridley 1907: 132.

Culms erect to ascending, 50—100 cm long; nodes glabrous. Sheath c. 15 cm long. Ligule

absent. Blade 25 cm long, 7 mmwide, glabrous. Inflorescence 14—24 cm long; branches

11 —18. longest 3—8 cm long, 0.5 mmwide. Pedicel up to 0.5 mmlong, sparsely hairy.

Spikelets not arranged in 4 rows, 2.8 —3.1 mmlong, 1.3 mmwide, mucronate to awned;

lower glume 1—1.2 mmlong, hairy, 3 veins, 0.2 mm-long mucronate; upper glume 2.6 —

3

mmlong, veins and marginal area hairy, 5 veins, 0.3 —0.4 mm-long mucronate; 1
st lemma 2

mmlong, hairy on veins, 5 veins, awn 0.5 —4( —20) mmlong with the longest at tip of

branch(let); 1
st palea 1.4 —1.5 mmlong; 2 nd lemma 2—2.1 mmlong, acute to acuminate.

Native; Paleo(-sub)tropics, serious weed in temperate regions. First record 1932. Rare.

In waterlogged waste places, roadsides.

This species is also known as Cockspur.

Echinochloa picta (J.Konig) P.W.Michael - Fig. 55.

Clayton 1989: 57.

E. stagnina auct., non (Retz.) P.Beauv.: Bor 1960: 311; Gilliland 1971: 166; Keng et al. 1998:

164.

Culms rhizomatous, creeping or floating, up to 200 cm long; nodes unknown. Ligule 1.5

—

2.5 mm-long hairs. Blade 26 cm long, 12 mmwide, glabrous, base cuneate to rounded.

Figure 53. Echinochloa colona (L.) Link.

a. facing upper glume, b. facing lower glume.

Figure 54. Echinochloa crus-galli (L.) P.Beauv.

a. facing upper glume, b. facing lower glume.

Figure 55. Echinochloa picta (J.Konig) P.W.Michael.

a. facing upper glume, b. facing lower glume.
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Inflorescence 18 cm long; branches 8, longest c. 3 cm long, 0.7 mmwide. Pedicel up to 1.5

mmlong, setulose. Spikelets not arranged in 4 rows, 4.7 mmlong, 2.1 mmwide, awned;

lower glume 2.1 mmlong, sparsely hairy, 5 veins, acuminate to mucronulate; upper glume
4.7 mmlong, sparsely hairy, at base with 7—9 veins, acute to obtuse; 1

st lemma 4.5 mmlong,

sparsely hairy, 7 veins, awn from tip and 3.5 mmlong; 1
st palea 3.4 mmlong; 2 nd lemma 4 mm

long, acuminate.

Native; India and SE Asia. Single record 1883, locality unknown. Extinct (1883).

Streamsides, pond margins, growing in water, sometimes floating.

It was formerly known as E. stagnina, which is an African species with less plump
spikelets (Clayton 1989).

The culm nodes are not represented on the Singapore Herbarium material. Gilliland

(1971) mentioned that the nodes are 'with a few scattered short hairs', whereas Veldkamp
(pers. comm.) has seen some glabrous nodes as well.

Eleusine Gaertn.

Culms tufted, erect to geniculate, stolons absent; nodes glabrous. Sheath glabrous, margin

hairy at least at throat. Young leaf blade folded along midrib. Blade underside glabrous,

upperside sparsely hairy, base rounded. Inflorescence panicle (rarely spike); branches at least

half the number at tip, simple. Pedicel absent. Spikelets single, alternate on abaxial side of

branch, laterally flattened, 3—6-flowered, unawned; the two lowest bracts 0.45 —0.65 times

as long as spikelet; glumes and lemmas herbaceous, with keeled midvein, hairy; lemmas
obtuse; paleas hyaline, 2 keeled veins, hairy; 2 nd and following florets as 1

st

, gradually smaller.

la. Leaves overtopping the inflorescence. Lower glume 2.4 mmlong, truncate;

upper glume 3 mmlong, obtuse. E. coracana
lb. Leaves shorter than to overtopping the inflorescence. Lower glume 1.8

—

2 mmlong, obtuse to acute; upper glume 2.4 —2.6 mmlong, acute.

E. indica

Eleusine coracana (L.) Gaertn. - Fig. 56.

African Millet

Gilliland 1971: 80. Keng et al. 1998: 164.

E. indica (L.) Gaertn. var. coracana Gaertn.: Ridley 1907: 174; 1925: 250.

Culms c. 60 cm long. Leaves overtopping inflorescence. Sheath 10—14 cm long, rounded.

Ligule either membranous and ciliolate, or row of hairs, 2 mmlong. Blade 53 cm long, 13

mmwide, base at margin glabrous. Inflorescence central rachis rarely developed (up to 1 cm
long); branches 7—9, 6—8 cm long, 2.5 mmwide, margins hairy. Spikelet 5 mmlong, 3.8

mmwide, 4-flowered; lower glume 2.4 mmlong, 3 veins, truncate; upper glume 3 mmlong,

5 veins, obtuse; 1
st lemma 3 mmlong, 7 veins.

Not native; Africa, cultivated in tropical regions. First record 1880s. Cultivated (last

record 1963).

Eleusine indica (L.) Gaertn. - Fig. 57.

Goose Grass, Rumput Sambau
Ridley 1907: 174; 1925:250. Gilliland 1971: 78. Keng et al. 1998: 165.

Culms 25—45 cm long. Leaves shorter than to overtopping the inflorescence. Sheath 5—10

cm long, more or less flattened, midrib raised. Ligule membranous, 0.5 —1 mmlong, glabrous

or with few hairs at tip. Blade 4.5 —16( —40) cm long, 3—4.5 mmwide, base at margin

sparsely hairy. Inflorescence central rachis —7 cm long; branches 1 —11, 5—15 cm long, 1
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mmwide, only at axils hairy. Spikelet 3.8 —6 mmlong, 1.7 —4 mmwide, 3—6-flowered;

lower glume 1.8 —2 mmlong, 1 or 3 veins, obtuse to acute; upper glume 2.4 —2.5 mmlong,

5—7 veins, acute; 1
st lemma 2.7 —3 mmlong, 3 veins.

Native; worldwide in (sub-)tropical regions. First record 1880s. Common.
Weed of waste places, often after disturbance, on moist (not wet) soil.

Eragrostis Wolf
Lazarides 1997: 77—187. Veldkamp 2002: 157—204.

Culms single or tufted, erect to decumbent; nodes glabrous. Sheath rounded, external ligule

short-hairy. Young leaf blade inrolled. Inflorescence panicle, central rachis present; branches

0.3 —0.5 mmwide, at least longest branched. Spikelets single, laterally flattened, 3—many-
flowered, unawned; the two lowest bracts 0.05 —0.5 times as long as spikelet; palea 2 keeled

veins; 2 nd and following florets as 1
st

, but gradually smaller.

Eragrostis elongata (Willd.) J.Jacq., actually the correct name for the Papuasian E.

diandra (R.Br.) Steud. (Veldkamp 2002), has been so widely misapplied to species of the E.

brownii complex, e.g. E. atrovirens and E. brownii (in the wider sense), that Veldkamp (2002:

160) has regarded it as a confusing name to be disregarded.

The inclusion in Keng etal. (1998: 166) of Eragrostis nutans (Retz.) Steud., described

as 'palea falling together with the lemma', is probably a misidentification; the name refers to

an Indian species with persistent paleas (Veldkamp 2002: 175).

la. Palea keels setose.

lb. Palea keels glabrous to ciliolate.

2a. Paleas falling off early (Fig. 66b).

2b. Paleas longer persistent (Fig. 63).

E. amabilis

2

3

6

3a. Culm (60 —)80 —160 cm long. Spikelet rachilla with 7 or 8 nodes per 3

mmlength. Anthers 0.6 —1 mmlong. Fruit fusiform, terete, fruit wall

finely striate. E. atrovirens

3b. Culm 10—55( —80) cm long,

—

if longer than 55 cm then spikelet rachilla

with 13—16 nodes per 3 mmlength. Anthers 0.1 —0.5 mmlong. Fruit

ellipsoid, laterally somewhat flattened, fruit wall smooth or finely

reticulate. 4

4a. Perennials. Culms rooting at lower nodes. Ligule a ciliolate rim. Spikelet

rachilla with 13—16 nodes per 3 mmlength. Keels of palea ciliolate.

E. unioloides

4b. Annuals. Culms not rooting at lower nodes. Ligule a ciliolate rim or a row
of hairs. Spikelet rachilla with 7—10 nodes per 3 mmlength. Keels of

palea scaberulous to ciliolate. 5

5a. Ligule a ciliolate rim. Glumes subequal, lower glume 1 -veined. Anthers 2.

Fruit wall finely reticulate. E. gangetica

5b. Ligule a row of hairs. Glumes unequal, lower glume without veins. Anthers

3. Fruit wall smooth. E. pilosa
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6a. (2) Sheaths and blades glandular. E. cilianensis

6b. Sheaths and blades without glands. 7

7a. Rachilla articulated, ultimately breaking up from above downward (Fig.

58a). E. brownii

7b. Rachilla persistent, not articulated (Fig. 58b). E. montana

Eragrostis amabilis (L.) Wight & Arn. ex Nees - Fig. 59, Plate 10.

Feathery Eragrostis, Rumput Telur Kutu
Ridley 1907: 178, p.p.; 1925: 246, p.p. Keng et al. 1998: 165. Veldkamp 2002: 164.

E. tenella (L.) P.Beauv. ex Roem. & Schult.: Gilliland 1971: 71.

E. viscosa (Retz.) Trin.: Ridley 1907: 177; 1925: 246. Gilliland 1971: 71. Keng et al. 1998:

167.

Culms geniculate to prostrate, not rooting at the lower nodes, 15—40 cm long, green. Sheath
1 —3.2 cm long, glabrous to sparsely hairy, margin glabrous or throat with up to 4 mmlong

hairs. Ligule 0.3 —0.4 mmlong hairs, free or fused at basal 0.1 —0.2 mm. Blade 1 —9 cm
long, c. 2.5 mmwide, glabrous, base rounded and with 2—3 mmlong hairs. Inflorescence

3—16 cm long; longest branches 1.5 —3 cm long, scaberulous, with tuft of hairs in axils.

Pedicel 1 —3 mmlong, scaberulous. Spikelet 1.5 —1.9 mmlong, 0.9 mmwide, hyaline, 3

—

6-flowered, palea and rachilla disarticulating from top to bottom; lower glume 0.4 —0.7 mm
long, glabrous, 1 vein; upper glume 0.6 —0.8 mmlong, as lower; 1

st lemma 0.7 —0.9 mm
long, glabrous, 3 veins, truncate; 1

st palea 0.7 —0.9 mmlong, glabrous, keels with 0.3

—

0.4( —0.6) mmlong setae. Anthers 3, 0.2 mmlong.

Native; Paleotropics. First record 1893. Common.
Weedon roadsides, in waste places, etc.

Glandular and sticky plants (in the literature known as E. viscosa) have not been found

in Singapore.

Differences with Sporobolus tenuissimus are mentioned there.

Eragrostis atrovirens (Desf.) Trin. ex Steud. - Fig. 60.

Gilliland 1971: 68. Lazarides 1997: 97. Keng et al. 1998: 165. Veldkamp 2002: 167.

E. elegantula auct., non Steud.: Ridley 1907: 179; 1925: 248, p.p.

E. elongata auct., non (Willd.) J.Jacq.: Ridley 1907: 179; 1925: 248. Keng et al. 1998: 166,

p.p.

Culms erect or geniculate, sometimes rooting at the lower nodes, (60 —)80 —160 cm long,

glaucous. Sheath 7—12 cm, glabrous. Ligule 0.2 —0.3 mmlong, ciliolate. Blade 10—17 cm
long, 2—5 mmwide, glabrous or upperside sparsely long-hairy, base cuneate. Inflorescence

13—25 cm long; longest branches 8—20 cm long, smooth, glabrous. Pedicel 1 —4 mmlong,

scaberulous. Spikelet 3.5 —20 mmlong, 1.3 —2.2 mmwide, herbaceous, 4—38-flbwered;

rachilla with 7 or 8 nodes per 3 mm, persistent; lemmas and paleas disarticulating

simultaneously from bottom to top; lower glume 1 —1.5 mmlong, glabrous, 1 vein; upper

glume 1.5 —2 mmlong, as lower; 1
st lemma 1.7 —2 mmlong, punctate, 3 veins, acute; 1

st

Figure 56. Eleusine coracana (L.) Gaertn.

Figure 57. Eleusine indica (L.) Gaertn.

Figure 58. Eragrostis rachilla.

a. articulated, b. not articulated.

Figure 59. Eragrostis amabilis (L.) Wight & Arn. ex Nees.
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palea 1.5 —1.8 mmlong, glabrous, keels scaberulous to ciliolate. Anthers 3, 0.6 —0.7 mm
long.

Native; Paleotropics. First record 1906. Rather common.
On moist to wet soil, usually unshaded.

Its tall size and bluish colour are very distinctive.

Eragrostis brownii (Kunth) Nees - Fig. 61, Plate 11.

Lazarides 1997: 101. Veldkamp 2002: 169. Duistermaat 2004: 34.

Eragrostis cwningii Steud.: Gilliland 1971: 65. Lazarides 1997: 109. - var. cumingii: Veldkamp
2002: 172.

E. elegantula auct., non Steud.: Ridley 1907: 179; 1925: 248, p.p.

E. elongata auct., non (Willd.) J.Jacq.: Ridley 1907: 179; 1925: 248. Keng et al. 1998: 166,

p.p.

Culms geniculate, not rooting at the lower nodes, 18—50 cm long, green to glaucous. Sheath

1.5 —6 cm long, at throat with up to 4 mm-long hairs. Ligule 0.2 —0.3 mmlong, ciliolate.

Blade 4—8( —24) cm long, 1 —3 mmwide, glabrous, base rounded, with few up to 4 mm-
long hairs. Inflorescence 5.5 —18 cm long; longest branches 1.5 —5 cm long, scaberulous to

setulose, with few hairs in axils. Pedicel 0.5 —1.7 mmlong, scaberulous to setulose. Spikelet

2.5 —20 mmlong, 1.2 —2.2 mmwide, (thin) herbaceous, (3 —)4 —50-flowered; rachilla with

9—1 1 nodes per 3 mm, articulated, (ultimately) breaking up from above, lemmas disarticulating

from below and paleas more or less persistent; lower glume 1.1 —1.5 mmlong, glabrous, 1

vein; upper glume 1.5 —1.7 mmlong, as lower; 1
st lemma 1.5 —1.7 mmlong, glabrous or

somewhat punctate, 3 veins, along marginal veins minute glands (25x magnification!), obtuse

to acute; 1
st palea 1.2 —1.6 mmlong, glabrous, keels scaberulous. Anthers 3, 0.15 —0.4 mm

long.

Native; Tropical Asia and Australia. First record 1889. Common.
Open to slightly shaded places, roadsides, lawns, often on sandy soil.

Eragrostis brownii is treated in the wider sense, including E. cumingii var. cumingii

(Duistermaat 2004).

Eragrostis cilianensis (Bellardi) Vignolo ex Janch. - Fig. 62.

Lazarides 1997: 105. Veldkamp 2002: 171. Duistermaat 2004: 34.

Culms erect or geniculate, sometimes rooting at the lower nodes, 55 cm long. Sheath 3—5 cm
long, with translucent glands on veins in upper half, collar in marginal area with up to 2.5

mm-long hairs. Ligule row of hairs, 0.5 —0.7 mmlong. Young leaf blade unknown. Blade
12—14 cm long, 3.5 —4.5 mmwide, glabrous, base cuneate to rounded, margin in basal half

with sessile glands. Inflorescence 12—15 cm long; longest branch 3—6 cm long, glabrous or

with few scattered glands. Pedicel 1.5 —2 mmlong, scaberulous. Spikelet 5—9.5 mmlong,

2. 1 —2.7 mmwide, herbaceous, 9—20-flowered; rachilla with 8 or 9 nodes per 3 mm, persistent,

lemmas disarticulating from below and paleas long persistent; lower glume 1.5 mmlong,

glabrous, 1 vein; upper glume 2 mmlong, glabrous, 3 veins; 1
st lemma 2 mmlong, glabrous,

marginal and uppermost area minutely punctate, 3 veins, midvein protruding; 1
st palea 1.7

mmlong, glabrous, keels ciliolate. Anthers 3, 0.25 —0.35 mmlong.

Probably not native; Paleo(sub)tropics, especially in regions with a distinct dry season.

Single record 1941 from Yio Chu Kang. Extinct (1941).

Figure 60. Eragrostis atrovirens (Desf.) Trin. ex Steud.

Figure 61. Eragrostis brownii (Kunth) Nees.

Figure 62. Eragrostis cilianensis (Bellardi) Vignolo ex Janch.

Figure 63. Eragrostis gangetica (Roxb.) Steud.

Figure 64. Eragrostis montana Balansa.
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Eragrostis gangetica (Roxb.) Steud. - Fig. 63.

Gilliland 1971: 68. Keng et al. 1998: 166. Veldkamp 2002: 175.

Culms erect, not rooting at the lower nodes, c. 40 cm long. Sheath 3—6 cm long, margin at tip

with a few hairs. Ligule 0.1 —0.2 mmlong, ciliolate. Blade 6—14 cm long, 2—4 mmwide,

underside glabrous, upperside with up to 1 .5 mmlong hairs, base cuneate. Inflorescence 1
4

—

15 cm long; longest branches c. 5 cm long, glabrous. Pedicel 2—5 mmlong, scaberulous.

Spikelet 4.5 —5.5 mmlong, 1.5 mmwide, herbaceous, 9—13-flowered; rachilla with 9 or 10

nodes per 3 mm, persistent, lemmas and paleas disarticulating from below upward; lower

glume unknown; upper glume 1 mmlong, glabrous, 1 vein; 1
st lemma 1.5 mmlong, glabrous,

smooth or minutely punctate, 3 veins, obtuse; l
sl palea 1.1 mmlong, glabrous, keels scaberulous.

Anthers 2, 0.3 mmlong.

Probably not native; tropical Africa to N Vietnam. Single record 1951 from Seletar

Reservoir. Extinct (1951).

In disturbed places.

According to Veldkamp (2002), the lemmas are acuminate.

Eragrostis montana Balansa - Fig. 64.

Keng etal. 1998: 166. Veldkamp 2002: 180.

E. malayana Stapf: Ridley 1907: 178; 1925: 247. Gilliland 1971: 65.

Culms erect or geniculate, not rooting at the lower nodes, 20—35 cm long. Sheath 1.8 —3.2

cm long, glabrous. Ligule row of hairs, 0.2 —0.3 mmlong. Blade 4—6 cm long, 0.5 —1 .3 mm
wide, underside glabrous, upperside sparsely hairy with hairs up to 2 mmlong, base rounded.

Inflorescence 5—10 cm long; longest branch 1 —2.5 cm long, scaberulous, axils glabrous or

with 1 long hair. Pedicel 1 —3 mmlong, glabrous. Spikelet 2—4 mmlong, 1.2 —2.1 mm
wide, (thin) herbaceous, 3—18-flowered; rachilla with 13 nodes per 3 mm, persistent, lemmas
disarticulating from below and paleas long persistent; lower glume 0.6 —0.7 mmlong, glabrous,

1 vein; upper glume 0.9 —1 mmlong, as lower; 1
st lemma 1.1 —1.2 mmlong, glabrous, 3

veins, acute; 1
st palea 1 mmlong, glabrous, keels scaberulous. Anthers 3, 0.2 mmlong.

Native; Myanmar to western Malesia. First record 1889. Extinct (1963).

On water-logged, stony or sandy soil in open forest, along roads, ditches, banks.

Eragrostis pilosa (L.) P. Beau v. - Fig. 65.

Indian Love Grass

Ridley 1907: 179; 1925: 247. Gilliland 1971: 69. Keng etal. 1998: 167. Lazarides

1997: 142. Veldkamp 2002: 183.

Culms erect or geniculate, not rooting at the lower nodes, 14—45 cm long. Sheath 3.5 —9 cm
long, glabrous, sometimes glandular, throat at margin with up to 3 mmlong caducous hairs.

Ligule row of hairs, 0.3 —0.4 mmlong. Blade 10—13 cm long, 2 mmwide, glabrous or

sometimes glandular, base rounded, with a few hairs. Inflorescence 9—17 cm long; longest

branch 3—8 cm long, glabrous, lowest axils with up to 3 mmlong hairs (or rarely glabrous).

Pedicel 2—5 mmlong, glabrous. Spikelet 3.3 —5.5 mmlong, 0.8 —1.2 mmwide, hyaline to

thin herbaceous, 4—13-flowered; rachilla with 7—9 nodes per 3 mm, persistent, lemmas
disarticulating from below and paleas slightly longer persistent; lower glume 0.5 mmlong,

glabrous, unveined; upper glume 1 mmlong, glabrous, 1 vein; 1
st lemma 1 —1.5 mmlong,

with scattered minute glands, otherwise glabrous, 3 veins, obtuse; 1
st palea 0.9 —1.1 mm

long, glabrous, keels scaberulous. Anthers 3, 0.2 mmlong.

Native; temperate to tropical regions of the Old World. First record 1904. Rather rare.

Drought-resistant weed, in open places like roadsides, flowerbeds etc.
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Eragrostis unioloides (Retz.) Nees ex Steud. - Fig. 66.

Pink Eragrostis, Rumput Kolam Padang
Gilliland 1971: 66. Keng etal 1998: 167. Lazarides 1997: 163. Veldkamp 2002: 187.

Eragrostis amabilis auct., non Wight & Arn. ex Nees: Ridley 1907: 178, p.p.; 1925: 246, p.p.

Culms geniculate to decumbent, rooting at the lower nodes, 12—50( —80) cm long. Sheath
2—4 cm long, glabrous, throat at margin with a tuft of up to 2 mmlong hairs. Ligule 0.2 mm
long, ciliolate. Blade 1 .5 —14 cm long, 2—7 mmwide, glabrous or with long hairs on upperside

only, base rounded, collar with up to 3 mmlong hairs. Inflorescence 5—17 cm long; longest

branch 1.5 —6 cm long, glabrous. Pedicel 2—9 mmlong, scaberulous. Spikelet 3.5 —7.8 mm
long, 2.5 —3.2 mmwide, herbaceous, 7—34-flowered (less in juvenile spikelet), whitish and

often tinged pinkish; rachilla with 13—16 nodes per 3 mm, persistent, lemmas and paleas

disarticulating simultaneously from below; lower glume 1 —1.2 mmlong, 1 vein (not in

middle); upper glume 1.5 —1.7 mmlong, glabrous, 1 vein; 1
st lemma 1.4 —1.5 mmlong,

glabrous, punctate, 3 veins, acute; 1
st palea 1.2 mmlong, glabrous, keels ciliolate. Anthers 2,

0.2 —0.4 mmlong.

Native; SE Asia. First record 1888. Common.
Open, unshaded to shaded places on moist to waterlogged soil, e.g. roadsides, fields,

swamps etc.

Eriachne R.Br.

Van Eck-Borsboom 1980: 127—138.
Culms tufted, erect; nodes glabrous. Sheath rounded. Ligule row of hairs. Young leaf blade

setaceous. Blade c. 0.5 mmwide, setaceous. Inflorescence panicle, central rachis present;

branches 0.2 mmwide, with few spikelets. Pedicel scaberulous. Spikelets single, more or less

laterally flattened, 2-flowered, florets articulating, awned; the two lowest bracts as long as

spikelet (excluding awns); glumes herbaceous; callus below each floret hairy; lemmas and

paleas hairy, 1
st identical to 2 nd

.

According to van Eck-Borsboom (1980), most Malaysian and Singapore specimens

are cleistogamous.

la. Each spikelet with 2 awns, points of the palea not extended into awns.

E. pallescens

lb. Each spikelet with 6 awns, points of the palea extended into awns.

E. triseta

Eriachne pallescens R.Br. - Fig. 67.

Slender Eriachne

Ridley 1907: 172; 1925: 240. Gilliland 1971: 94. Van Eck-Borsboom 1980: 133. Keng
etal. 1998: 167.

Culms 20—60 cm long. Sheath 2—3.5 cm long, glabrous or margin sparsely hairy. Ligule 0.5

mmlong. Blade 2—6 cm long, hairy, or underside glabrous, base somewhat rounded, collar

at margin with few up to 3 mmlong hairs. Inflorescence 2—7 cm long, branches 2—4; longest

3—5 cm long, scaberulous, with 2—4 spikelets, simple or branched. Pedicel 5—25 mmlong.

Spikelet 4—4.4 mmlong, 1 .
1 —2 mmwide, with 2 awns; lower glume 3.9 —4.2 mmlong, not

enveloping base, glabrous or with few hairs on midvein, 9 veins; upper glume as lower, 3.5

—

3.9 mmlong, 9—1 1 veins; 1
st lemma 3—3.2 mmlong, herbaceous, 5 veins, awn from tip and

3.5 —3.7 mmlong; 1
st palea 3—3.4 mmlong, bifid, unawned.

Native; tropical Australasia. First record 1889. Rather rare.

Dry, rocky or clayey soil, unshaded.
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Eriachne triseta Nees ex Steud. - Fig. 68.

Ridley 1907: 172 1925: 240 (both excluding Singapore). Van Eck-Borsboom 1980:

136. Keng et al. 1998: 168.

Massia triseta Balansa in Morot: Gilliland 1971: 94.

Culms c. 40 cm long. Sheath 2—4( —6.5: flag) cm long, sparsely short-hairy. Ligule 0.4 mm
long. Blade 7—1 1 cm long, sparsely hairy at both sides, base cuneate. Inflorescence 5—9 cm
long; branches 2, c. 1.5 cm long, axil with up to 1 mmlong hairs, with 2 spikelets, simple.

Pedicel 2—8 mmlong. Spikelet 9.8 mmlong, 1.8 mmwide, with 6 awns; lower glume 9 mm
long, almost entirely enveloping base, glabrous, 11 veins; upper glume as lower; 1

st lemma
18.3 mmlong including the not clearly demarcated awn, indurated, 5 veins; 1

st palea 17 mm
long including the two awns, indurated, 2 veins graduating into awns.

Probably not native; tropical Australasia. Single record 1983 near the National Parks

Pasir Panjang Nursery. Rare.

Partly shaded, open waste ground.

Eriochloa Kunth
Davidse 1987: 143—155. Thompson et al. 1990: 1463—1468.

Stolons absent. Nodes hairy. Sheath rounded. Ligule row of hairs. Young leaf blade inrolled.

Blade at underside sparsely hairy, base rounded. Inflorescence panicle, central rachis present,

branches simple or branched. Spikelets in pairs (sometimes obscurely so) with pedicels of

unequal length, not to slightly dorsiventrally flattened, 2-flowered, unawned or if awned awn
not exserted; callus cup-shaped, 0.2 —0.7 mmlong, often red-coloured; the two lowest bracts

as long as spikelet; lower glume absent; upper glume and 1
st lemma herbaceous, with 5 veins,

transverse veinlets very obscure or absent; 2 nd lemma and palea indurated, glabrous.

Thompson et al. (1990) showed that the callus is not a rudimentary lower glume.

Davidse (1987) suggested it might contain lipids to attract ants, but further research is needed

to verify this.

Eriochloa villosa (Thunb. in Murray) Kunth, reported by Keng etal. (1998), is excluded

because information on the herbarium labels of d' Alleizette on which this record was based is

unreliable (Veldkamp pers. comm.).

la. Pedicel scaberulous. Upper glume glabrous or sparsely hairy at base and

margin, obtuse to acute; 1
st palea 2.5 —2.8 mmlong; 2 nd lemma 0.1 mm

apiculate. E. meyerana
lb. Pedicel scaberulous or with a few up to 2 mm-long hairs at tip. Upper

glume (sparsely) hairy, 0.1 —0.3 mm-long mucronate; 1
st palea absent;

2 nd lemma with 0.4 —0.6 mm-long awn, awn not exserted. E. procera

Figure 65. Eragrostis pilosa (L.) P.Beauv.

Figure 66. Eragrostis unioloides (Retz.) Nees ex Steud.

a. young spikelet, b. maturing spikelet.

Figure 67. Eriachne pallescens R.Br.

Figure 68. Eriachne triseta Nees ex Steud.

Figure 69. Eustachys tenera (J.Presl) C.E.Hubb.
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Eriochloa meyerana (Nees) Pilg. - Fig. 70.

Keng etal 1998: 168. Veldkamp 1999b: 233.

Culms single, erect, c. 55 cm long. Sheath 5—12 cm long, glabrous to sparsely hairy at base,

margin in basal half with up to 1 mm-long hairs. Ligule 0.7 —0.8 mmlong. Blade 4—1 1 cm
long, 4—5.5 mmwide. Inflorescence 11 —14 cm long, branches 5—9; longest branch 6—

8

cm long, 0.6 mmwide, scaberulous. Longer pedicel of the pair 1 .5 —2 mmlong, scaberulous.

Spikelet 3.2 —3.6 mmlong, 1.1 —1.3 mmwide; upper glume 2.8 —2.9 mmlong, glabrous or

sparsely hairy at base and marginal area, obtuse to acute; 1
st lemma 2.7 —2.8 mmlong, sparsely

hairy, acute; 1
st palea 2.5 —2.8 mmlong; 2 nd lemma 2—2.3 mmlong, smooth, 0.1 mm-long

apiculate.

Not native; (sub-)tropical Africa, introduced elsewhere. First record 1948 in Kew
Herbarium (not seen). Extinct (1966).

On bank of canal, University campus (the university campus adjacent to the Botanic

Gardens and the Bukit Timah Road).

Eriochloa procera (Retz.) C.E.Hubb. - Fig. 71, Plate 12.

Gilliland 1971: 202. Keng etal 1998: 168.

E. annulata (Fliigge) Kunth: Ridley 1925: 223 (excluding Singapore).

E. polystachya auct., non Humb., Bonpl. & Kunth: Ridley 1907: 127 (excluding Singapore).

Culms single or tufted, erect or outer culms ascending, 50—120 cm long. Sheath 6—14 cm
long, glabrous. Ligule 0.7 mmlong. Blade 5—20 cm long, 4.5 —10 mmwide. Inflorescence

17—18 cm long, branches 9—14; longest 3.5 —7 cm long, 0.4 mmwide, short hairy especially

in axil. Longer pedicel of the pair 2—3 mmlong, at tip with up to 2 mmlong hairs or rarely

scaberulous. Spikelet 3—3.5 mmlong, 1 mmwide; upper glume 2.7 —3.1 mmlong, (sparsely)

hairy, 0.1 —0.3 mm-long mucronate; 1
st lemma 2.5 —2.9 mmlong, hairy; 1

st palea absent to

0.5 mmlong; 2 nd lemma 1.8 —2 mmlong, rugulose, awn from tip 0.4 —0.6 mmlong and not

exserted.

Native; Paleotropics. First record 1928. Rather common.
Wet to moist waste places in coastal areas and more inland.

The cup-shaped callus distinguishes this species from Panicum repens, Urochloa

subquadripara and U. piligera. Also, P. repens has a lowest bract that is c. 0.2 times as long

as spikelet, whereas both Urochloa species have glumes and 1
st lemmas with transverse veins.

Eustachys Desf.

Eustachys tenera (J.Presl) C.E.Hubb. - Fig. 69.

Gilliland 1971: 88. Keng et al. 1998: 168.

Cynodon dactylon auct., non (L.) Pers.: Ridley 1907: 173, p.p.; 1925: 249, p.p.

Culms tufted, geniculate and with short stolons, 20—40 cm long; nodes glabrous. Sheath 4

—

5 cm long, glabrous, broadly winged. Ligule 0.1 mm-long hairs. Young leaf blade folded

along midrib. Blade up to 9 cm long, 2—3.5 mmwide, glabrous, base cuneate. Inflorescence

panicle, central rachis absent; branches 2—4, longest 4—5 cm long, 0.4 mmwide, scaberulous,

Figure 70. Eriochloa meyerana (Nees) Pilg.

a. facing 1
st lemma, b. lateral view, c. pair of pedicels.

Figure 71. Eriochloa procera (Retz.) C.E.Hubb.

a. facing 1
st lemma, b. pedicel.

Figure 72. Heteropogon contortus (L.) P.Beauv.

a. male spikelet, b. female spikelet.

Figure 73. Hymenachne amplexicaulis (Rudge) Nees.
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simple. Pedicel absent. Spikelets single, alternate on one side of branch, c. 1.2 mmlong, 1.3

mmwide, somewhat laterally flattened, 2-flowered, mucronate; lowest bract as long as and

2 nd (excluding mucro) 0.9 times as long as spikelet; lower glume 1 mmlong, hyaline to thin

herbaceous, glabrous, 1 vein; upper glume 1.1 mmlong, herbaceous, scaberulous, 1 vein, 0.5

mmmucronate; 1
st lemma 1.1 mmlong, herbaceous, 3 veins with 0.5 mmlong hairs; 1

st palea

0.9 mmlong; 2 nd lemma 0.6 mmlong, hyaline, glabrous; 2 nd palea absent.

Native; Indochina to Malesia. First record 1898. Extinct (1964).

Sandy soil.

It has been confused with Cynodon dactylon, but the latter has unwinged sheaths,

longer ligules, hairy blades and acute upper glumes that are not mucronate. Chloris barbata

differs in generally being a taller plant, and in having inrolled young leaf blades and distinctly

awned and 3-flowered spikelets.

Heteropogon Pers.

Heteropogon contortus (L.) RBeauv. - Fig. 72.

Tangle-head

Ridley 1925: 213 (excluding Singapore). Gilliland 1971: 292. Keng et al. 1998: 169.

Andropogon contortus L.: Ridley 1907: 167 (excluding Singapore).

Culms tufted, erect, c. 60 cm long; nodes glabrous. Sheath 4—7 cm long, rounded, with up to

1 .5 mm-long bulbous-based hairs, margin hairy. Ligule 1 mmlong, basal part membranous
and 0.5 mmlong, hairs at tip 0.5 mmlong. Young leaf blade folded along midrib. Blade 10

—

20 cm long, 2—7 mmwide, sparsely hairy to glabrescent, base cuneate and hairy. Inflorescence

spike-like raceme, 4—5 cm long. Pedicel 0.9 mmlong, glabrous. Spikelets in pairs of 1 sessile

and 1 pedicelled, 2-flowered, unisexual, first 8 or 9 pairs male and unawned spikelets followed

by 5—8 pairs of 1 sessile female (or rarely bisexual) awned and 1 pedicelled male unawned
spikelet; the two lowest bracts as long as spikelet; both paleas absent. Male spikelet 6—7 mm
long, 1 mmwide; lower glume 5.8 mmlong, herbaceous, almost glabrous at base, upwards

with hairs increasing in length up to 1.5 mmlong, 13 veins; upper glume 6—7 mmlong,

herbaceous, sparsely hairy on midvein and margins only, 3 veins; 1
st lemma 4.5 mmlong,

hyaline; 2 nd lemma as 1
st

, 4 mmlong. Female spikelet 5 mmlong, falling off with 2.5 mmlong

sharply pointed and short-hairy part of rachis; lower glume 5 mmlong, slightly indurated,

with 0.2 mmlong stiff hairs, 9 veins; upper glume as lower, 5 mmlong, 3 veins; 1
st lemma 2.2

mmlong, hyaline; 2 nd lemma 4.5 mmlong, basal part very narrow and hyaline, upward widening

and somewhat indurated, awn from tip and 8.5 cm long.

Native; tropical America, Africa, India to S. China, Japan, Marianas Isl., Australia,

widespread in Malesia. First record 1936. Extinct (1957).

On open sandy soil, beach.

The long awns tend to become entangled, hence the name Tangle-head.

Hymenachne RBeauv.
Pohl and Lersten 1975: 223—227.
Hymenachne and Sacciolepis are separated by the presence of culms filled with spongy

pith in the former, and gibbous upper glumes in the latter (Pohl and Lersten 1975).

Hymenachne amplexicaulis (Rudge) Nees - Fig. 73.

SwampPanic Grass, Rumput Kumpai
Keng etal. 1998: 170.

H. acutigluma (Steud.) Gilliland: Gilliland 1971: 155.

H. myuros auct., non Humb., Bonpl. & Kunth: Ridley 1925: 230.
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Panicum myurus auct., non Humb., Bonpl. & Kunth: Ridley 1907: 135 (excluding Singapore).

Culms erect to ascending, stolons absent, c. 90 cm long; internodes c. 3 mmdiameter, (partially)

filled with open-spongy pith; nodes glabrous. Sheath 8—11 cm long, rounded, with (few)

transverse veins present (only visible from inside), glabrous, margin hairy. Ligule membranous,

2 mmlong. Young leaf blade inrolled. Blade 10—22 cm long, 6—11 mmwide, underside

glabrous, upperside sparsely hairy, base rounded to somewhat cordate. Inflorescence spike-

like panicle, central rachis 10—23 cm long, branches erect; longest branch up to 6 cm long,

0.6 mmwide, branched, 1
st branchlets very short and flattened with hairlike spicules on margin.

Pedicel 0.2 —0.5 mmlong, with hairlike spicules. Spikelets single, (3 —)3.9 —4.9 mmlong,

0.6 mmwide, not flattened, 2-flowered, unawned; lowest bract c. 0.25 and 2 nd 0.7 —0.9 times

as long as spikelet; glumes herbaceous, midvein more or less keeled and scaberulous and up

to 0.4 mmprotruding; lower glume 1 —1.3 mmlong, enveloping, glabrous, 1 —3 veins; upper

glume 2.5 —3.2 mmlong, glabrous, 5 veins; 1
st lemma 3.4 —4.4 mmlong, (thin) herbaceous,

glabrous, 5 veins, (long-)acuminate; 1
SI palea absent; 2 nd lemma 2.4 —2.7 mmlong, hyaline;

2 nd palea 2.4 mmlong.

Native; India, Myanmar, Thailand, Peninsular Malaysia, Singapore, Borneo. First record

1904. Rare.

In open swamps and riversides, on muddy soil.

Also called Wick Grass, as the pith of the culm was used as a wick for oil lamps.

The length of the spikelets is more variable than mentioned by Gilliland (1971: 4.6

mmlong).

Differences with Panicum auritum are mentioned there. Sacciolepis indica has gibbous

spikelets of up to 3.4 mmlong, shorter panicle branches (up to 0.5 cm long), culms without

pith and sheaths without transverse veins.

Imperata Cirillo

Ng 1999: 288.

Culms single or tufted, with short rhizomes, erect, internodes of non-flowering plants very

short. Leaves of non-flowering plants all basal. Sheath rounded. Ligule membranous, dorsal

side hairy. Young leaf blade inrolled. Blade base cuneate, those of flag leaves 0.6 —0.8 cm
long. Inflorescence panicle, silky hairy, central rachis present; branches numerous, scaberulous,

persistent, branched. Spikelets in pairs with pedicels of unequal length, not flattened, 2-

flowered, unawned; callus densely silky-hairy, hairs 6—10 mmlong; the two lowest bracts as

long as spikelet; both glumes thin herbaceous, hairy; both lemmas and 2 nd palea hyaline; 1
st

palea absent.

Some Miscanthus species (not recorded from Singapore, but used as ornamentals),

Neyraudia, Phragmites and Saccharum also have silky-hairy inflorescences. However, all

these have non-flowering culms with much longer internodes and with all leaves scattered

along the culm. Also, in Saccharum species the inflorescence branches break up at maturity,

whereas the spikelets of Miscanthus species are distinctly awned. The spikelets of both

Neyraudia and Phragmites have 4 or more florets.

Recent (as yet unpublished) research has indicated that the two taxa generally accepted

cannot be distinguished. The anthers often seem to have 2 locules at the base and 4 at the tip

(study by Ms Delia Co; Veldkamp pers. comm.). For now the two species are maintained.

la. Flowering culm glabrous just below the nodes. Peduncle hollow. Panicle

28—52 cm long, more or less lax; longest branch 7.5 —15 cm long,

drooping, without spikelets in lower 0.3 —0.4 part. Anther L.

/. conferta
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lb. Flowering culm with long bulbous-based hairs just below the nodes.

Peduncle more or less solid. Panicle 4—20 cm long, more or less

contracted; longest branch 1 .2 —4 cm long, erect, with spikelets from
the base. Anthers 2. /. cylindrica van major

Imperata conferta (J.Presl) Ohwi - Fig. 74.

Gilliland 1971: 222. Keng et al. 1998: 170.

/. contractu Hitchc: Burkill 1935: 1228.

/. exaltata auct., non Brongn.: Ridley 1907: 152; 1925: 193.

Culms 50—150 cm long; flowering culm glabrous just below the nodes. Sheath glabrous.

Ligule 0.7 —2.5 mmlong. Blade 65—110 cm long, 10—22 mmwide, glabrous. Peduncle

hollow. Inflorescence 28—52 cm long, 5—8 cm wide; longest branch 7.5 —15 cm long,

drooping, naked in lower 0.3 —0.4 part. Pedicel short 1.3 —1.5 mm, long 2—3.5 mmlong,

scaberulous. Spikelet 3—3.2 mmlong; lower glume 3—3.5 mmlong, hairs 3.5 —5 mmlong,

3 veins; upper glume as lower, 2.8 —3.2 mmlong; 1
st lemma 2—2. 1 mmlong; 2 nd lemma 1 .9

mmlong; 2 nd palea 1 mmlong. Anther 1, 1.6 —1.8 mmlong.

Native; SE Asia. First record 1889. Rare.

Open sandy places, unshaded to partly shaded dry laterite soil, on roadsides.

The only recent location where /. confertu and /. cylindricu grew together yielded an

intermediate form with characters of both species. Most likely it is a hybrid between the two

species.

Imperata cylindrica (L.) PBeauv. - Fig. 75.

Lalang, Lalang

Clayton and Renvoize 1982: 702.

/. cylindrica var. maior (Nees) C.E.Hubb. ex C.E.Hubb. & Vaughan: Gilliland 1971: 220.

Ktngetal. 1998: 170.

/. urundinacea Cirillo: Ridley, 1907: 152; 1925: 193.

Culms 65—75 cm long; flowering culm with bulbous-based hairs just below the nodes. Sheath

glabrous or hairy. Ligule (0.5 —)2 mmlong, tip ciliolate. Blade 40—60 cm long, 6—14 mm
wide, base with up to 3 mmlong hairs. Inflorescence 4—20 cm long, 0.6 —2 cm wide; longest

branch 1.2 —4 cm long, erect, with spikelets from the base. Pedicel short 1.3 mm, long 2.5

mmlong, at base with up to 3 mmlong hairs. Spikelet 3—4.5 mmlong; lower glume 2.7 —4.5

mmlong, hairs 8—10 mmlong, 1 vein; upper glume as lower, 2.7 —4.2 mmlong, 3 or 5

veins; 1
st lemma 2.4 —3 mmlong; 2 nd lemma 1.4 —1.9 mmlong; 2 nd palea 1.1 —1.2 mmlong.

Anthers 2, 2—3 mmlong.

Native; tropical Asia. First record 1880s. Common.
Unshaded to slightly shaded fields, roadsides etc.

Clayton and Renvoize (1982) argued that all varieties should be ignored. Although

there is geographical variation, the variants cannot be separated perfectly.

Lalang is one of the world's worst weeds. Fields that have been burnt repeatedly are

dominated by it to such an extent that all other species are outcompeted. The rhizomes of this

fire climax species survive fire and immediately start new growth whereas other species are

often killed. When frequently mown, however, plants get smaller and produce smaller

inflorescences or stop flowering altogether. Eventually, this process kills them. For

intermediates, see note under /. conferta.

Figure 74. Imperata conferta (J.Presl) Ohwi.
Figure 75. Imperata cylindrica (L.) PBeauv.
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Isachne R.Br.

Iskandar and Veldkamp 2004: 159—179.
Culms with stolons or tufted and geniculate. Sheath rounded, midrib not raised, glabrous,

margins hairy. Ligule row of hairs. Young leaf blade inrolled. Blade sparsely hairy at both

sides, at base at underside with prominent veins, base rounded. Inflorescence panicle, central

rachis present; branches glabrous, axils of the lowest with a gland, at least longest branched.

Pedicels present. Spikelets single, not flattened, 2( —3)-flowered, unawned; glumes (thin)

herbaceous; both paleas slightly shorter than lemmas, glabrous, texture as lemma.
Spikelets with 3 florets are very rare and in Singapore are known only from one

collection (see /. pulchella). The hairy ligule and the relatively long glumes distinguish the

species of Isachne readily from Cyrtococcum species.

The key follows Iskandar and Veldkamp (2004).

la. Glumes longer than florets. Lower floret bisexual. Both lemmas hairy,

similarly indurated and convex. /. kunthiana
lb. Glumes shorter than or as long as florets. Lower floret male. Both lemmas

glabrous to hairy, the 1
st lemma thinner and usually larger and flatter

than the 2 nd
. 2

2a. Culm with annular gland below the node. /. pulchella

2b. Culm without annular gland below the node. 3

3a. Nodes glabrous. Ligule (1.4 —)2 —4 mmlong. Blade underside at base
7—9-veined, margins white cartilaginous or not. 2 nd lemma indurated.

/. globosa

3b. Nodes (sparsely) hairy. Ligule 1 —1.6 mmlong. Blade underside at base

3—5-veined, margins not white cartilaginous. 2 nd lemma herbaceous.

/. minutula

Isachne globosa (Thunb.) Kuntze - Fig. 76.

Rounded Isachne, Rumput Minyak
Gilliland 1971: 123. YLtngetal. 1998: 170. Iskandar and Veldkamp 2004: 165.

/. australis R.Br.: Ridley 1907: 129; 1925: 239.

Culms erect part 30—60 cm long; nodes glabrous, annular ring below them absent. Sheath

1.8 —6.5 cm long, marginal hairs 2—3 mmlong. Ligule 2—4 mmlong. Blade 4—7.8 cm
long, 3.5 —7 mmwide, prominent veins 7—9; margin white cartilaginous or not, scaberulous,

glabrous or hairy. Inflorescence 5—14 cm long, longest branch 2.5 —6 cm long. Pedicel 0.5

—

1 .7 mmlong, glabrous. Spikelet 1 .8 —2.5 mmlong, 1 .2 —1 .4 mmwide, not yawning; the two

lowest bracts 0.9 —1 times as long as spikelet, not longer than the florets; lower glume 1.7

—

2.4 mmlong, sparsely hairy, 7 veins; upper glume 1.6 —2.2 mmlong, sparsely hairy, 9 veins;

1
st lemma 1.8 —2.2 mmlong, glabrous, slightly indurated, dorsally convex or grooved; 2 nd

lemma 1.2 —1.6 mmlong, glabrous, indurated.

Native; India to China, south to Malesia, Solomon Islands, NewCaledonia, Australia,

New Zealand. First record 1889. Rare.

In wet and open places.

Figure 76. Isachne globosa (Thunb.) Kuntze.

Figure 77. Isachne kunthiana (Wight & Arn. ex Steud.) Miq.

Figure 78. Isachne minutula (Gaudich.) Kunth.

Figure 79. Isachne pulchella Roth in Roem. & Schult.
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Isachne kunthiana (Wight & Arn. ex Steud.) Miq. - Fig. 77.

Ridley 1907: 128. Gilliland 1971: 122. Keng et al. 1998: 171.

/. semitalis Ridl. 1925: 237.

Culms erect part 7—30 cm long; nodes short appressed hairy, annular ring below them absent.

Sheath 1.2 —2 cm long, marginal hairs up to 2 mmlong. Ligule 1 —1.6 mmlong. Blade 2

—

5 cm long, 6.5 —9 mmwide, prominent veins 5—7; margin white cartilaginous, scaberulous.

glabrous. Inflorescence 2—4 cm long, longest branch 2 cm long. Pedicel 1.2 —1.5 mmlong,

glabrous or with a single hair. Spikelet 2—3.3 mmlong, yawning at maturity; the two lowest

bracts as long as spikelet, longer than the florets; lower glume 2.2 —3 mmlong, hairy. 7 or 9

veins: upper glume 1.9 —2.9 mmlong, hairy. 9 or 11 veins; 1
st lemma 1.5 —1.8 mmlong,

hairy, indurated, convex; 2 nd lemma as 1
st

.

Native: India to Japan, China, Malesia southward to Solomon Islands, NewCaledonia,

Australia. New Zealand. First record 1892. Rare.

Dampopen forest sites.

Isachne minutula (Gaudich.) Kunth - Fig. 78.

Iskandar and Veldkamp 2004: 167.

/. miliacea auct., non Roth: Ridley 1907: 129; 1925: 239.

l.pulchella auct., non Roth: Gilliland 1971: 120. Keng et al. 1998: 171.

Culms erect part c. 10 cm long; nodes (sparsely) hairy at least below the margins of the

sheaths, annular ring below them absent. Sheath 0.6 —2.2 cm long, marginal hairs up to 1 mm
long. Ligule 1 —1.6 mmlong. Blade 1.6 —3.3 cm long, 2.5 —6 mmwide, prominent veins

3—5: margins not white cartilaginous, scaberulous, glabrous. Inflorescence 2—4.5 cm long,

longest branch 0.6 —2 cm long. Pedicel 0.5 —1.3 mmlong, glabrous. Spikelet 1.4 —1.8 mm
long, 1.2 mmwide, not yawning; the two lowest bracts 0.9 —1 times as long as spikelet, not

longer than the florets; lower glume 1.3 —1.7 mmlong, sparsely hairy, 7 veins; upper glume
as lower, 1.2 —1.7 mmlong; l" lemma 1.2 —1.7 mmlong, glabrous, thin herbaceous, dorsally

grooved; 2 nd lemma 0.8 —1.2 mmlong, densely covered with 0.15 mmlong, patent hairs,

slightly indurated.

Native; India to Vietnam, Sumatra, Java, Borneo, Philippines, Celebes. Lesser Sunda

Islands. Moluccas. Australia. First record 1892. Extinct in the wild (1905).

Dampplaces in forest.

Recently only found in the Botanic Gardens at several different places where it seems

to grow abundantly as a weed in damp to wet places.

This species was previously known as /. pulchella (Gilliland 1971. Keng et al. 1998).

but that species has an annular gland below each node.

Isachne pulchella Roth in Roem. & Schult. - Fig. 79.

Iskandar and Veldkamp 2004: 168.

Culm erect part 20—35 cm long; nodes hairy to glabrescent, annular ring below them present.

Sheath 1 —2.5 cm long, marginal hairs up to 0.5 mmlong. Ligule c. 1 mmlong. Blade 1 —2.5

cm long, 3—5 mmwide, prominent veins 7; margins white cartilaginous, scaberulous, at base

hairy. Inflorescence 3—4.5 cm long, longest branch 0.8 —1.5 cm long. Pedicel 0.3 —0.7 mm
long, glabrous. Spikelet c. 1.4 mmlong, c. 1 mmwide, yawning at maturity; the two lowest

bracts 0.8 —0.9 times as long as spikelet, not longer than the florets; lower glume 1.3 mm
long, glabrous, 5 veins; upper glume as lower, 1.1 —1.2 mmlong; l

sl lemma 1.2 mmlong,

glabrous to sparsely short-hairy at tip, thin herbaceous, flattened, not dorsally grooved; 2 nd

lemma 1 mmlong, densely short-hairy, indurated.

Native; India to SWChina, Sumatra, Java, Borneo, Philippines, Celebes. First record

1905. Rare.

On clayey soil in a ditch with slow flowing clear water.
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This is the first time this species is recorded for Singapore (see the note under

/. minutula). The first record is from Bukit Timah, the second from the Western Catchment
area where it was found in 2004. Both the remoteness of the recent locality and the habitat

indicate that it is native. Some of the spikelets were 3-flowered with an additional floret

above the 2 nd
.

Ischaemum L.

Auricles triangular, fused with ligule, glabrous. Ligule membranous, tip entire or ciliolate.

Young leaf blade inrolled. Inflorescence panicle, central rachis absent (or up to 0.8 cm long);

branches 2( —4), one with spikelets from the base upward, the other with the basal 0.6 cm
naked, margins hairy (or glabrous in /. magnum), simple. Spikelets in pairs of 1 sessile and 1

pedicelled on one side of rachis, heteromorphous, not flattened, 2-flowered; callus with thin

part that is concave after flowering; the two lowest bracts as long as spikelet; lemmas and
paleas thinner than glumes; both paleas slightly shorter to slightly longer than the lemmas.
Sessile spikelet with lower glume flattened, basal 0.5 —0.7 part indurated, upper 0.3 —0.5

part herbaceous and submarginally keeled to winged; upper glume boat-shaped, midvein more
or less keeled. Pedicelled spikelet (slightly) smaller than sessile; lower glume boat-shaped,

smooth (or minutely rugulose), winged at one margin; 2 nd lemma unawned (or awn shorter

than in sessile spikelet).

Inflorescences with 3 or 4 branches occur rarely in /. ciliare, I. muticum and /. timorense.

Material of Ischaemum barbatum Retz., earlier mentioned as a weed in the Botanic

Gardens (Ridley 1925, Keng et al. 1998), has not been re-found. It differs from /. magnumin

having a geniculate awn.

The key follows Gilliland (1971).

la. Lower glume of sessile spikelet entire at the tip; upper glume unawned. 2
lb. Lower glume of sessile spikelet bifid at the tip; upper glume awned, awn

0.5 —2 mmlong. 4

2a. Lower glume of sessile spikelet not transversely rugose or nodular. Pedicel

and joint of rachis subequal to rachis below. /. muticum
2b. Lower glume of sessile spikelet transversely rugose or nodular at the

margins. Pedicel and joint of rachis inflated compared to rachis below.

3

3a. Lower glume with up to 4 transverse rugosities or marginal nodules.

Perennial. /. magnum
3b. Lower glume with about 6 transverse rugosities. Short-lived 'annual'.

/. rugosum

4a. Lower glume obovate, wings 0.4 —1 mmwide. /. ciliare

4b. Lower glume ovate-lanceolate, wings —0.4 mmwide. /. timorense

Ischaemum ciliare Retz. - Fig. 80, Plate 13.

Smut Grass

Ridley 1907: 160. Veldkamp 1991: 180. Keng et al 1998: 171.

/. aristatum auct., non L.: Ridley 1925: 203.

/. indicum auct., non (Houtt.) Merr.: Gilliland 1971: 263.
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Culms with stolons or straggling, 20—90 cm long; nodes hairy. Sheath 2—10 cm long, rounded

at base and more or less flattened in upper part, with prominent midrib, at least the lower

hairy, margins glabrous. Ligule 1 —2 mmlong, hairy at abaxial side, tip ciliolate. Blade (2 —

)

4—7( —11) cm long, 4—8 mmwide, both sides hairy, base cuneate, pseudopetiole absent.

Peduncles 1 per sheath and from upper sheath. Inflorescence branches 3—12 cm long,

divergent. Sessile spikelet (A—)4.5 —5.5( —7.5) mmlong, 1.5 —2 mmwide, awned; lower

glume 3.4 —5.5 mmlong, obovate, basal part smooth and glabrous, upper part 7—13 veins

and sparsely hairy, wings 0.4 —1 mmwide, tip bifid; upper glume (4 —)5.5 —6 mmlong, 5

veins, margins hairy, awn 0.9 —1.5 mmlong; 1
st lemma 3.8 —4.5 mmlong; 2 nd lemma 3—

4

mmlong, upper half bifid, awned from notch, awn 6—16 mmlong, geniculate. Pedicel c. 2.5

mmlong, as thick as rachis, margins hairy.

Native; India to Japan, south to Malesia, Australia. First record 1890. Common.
Lawns, roadsides, open places.

Plants infected by smut fungus occur frequently, hence the English name. Their

inflorescences do not develop completely and often do not completely exert from their sheaths.

It is very similar to /. timorense with which it might be conspecific. In addition to

characters already mentioned in the key, /. ciliare is generally (but not always) a smaller plant

with shorter leaf blades.

Ischaemum magnumRendle - Fig. 81, Plate 14.

Ridley 1907: 158; 1925: 200. Gilliland 1971: 261. Keng etal 1998: 171.

/. laeve Ridl.: Ridley 1907: 158; 1925: 201.

Culms single or tufted, erect or geniculate, 110—200 cm long; nodes glabrous. Sheath 10

—

17 cm long, rounded, glabrous or hairy, margin glabrous or hairy. Ligule 2—7.5 mmlong,

glabrous or hairy at abaxial side, tip entire. Blade 10—35 cm long, 10—16 mmwide, glabrous,

base long cuneate, pseudopetiole 1 —4 mmlong and hairy. Peduncles 1—3 per sheath and

from upper and 1 or more lower sheaths. Inflorescence branches 6.5 —14 cm long, closely

appressed or divergent. Sessile spikelet 5—6.5 mmlong, 1 .5 —1 .8 mmwide, (minutely) awned;

lower glume 5—6.5 mmlong, oblong, glabrous, basal part with 4 (or 5) transverse rugosities

or (rudimentary) marginal nodules, upper part or 1 vein, wings —0.4 mmwide, tip entire

(and mucro up to 0. 1 mmlong); upper glume 5—6.3 mmlong, glabrous or margins hairy, 3

—

5 veins, unawned; 1
st lemma 4.5 —5.5 mmlong; 2 nd lemma 2.5 —5.1 mmlong, upper half

bifid, awned from notch, awn 0.4 —12 mmlong, straight. Pedicel 1.5 mmlong, as thick as

rachis, margins glabrous or one hairy.

Native; Myanmar to Borneo. First record 1878. Rather rare.

Margin of rivers, canals and lakes; in places with seepage; on beach.

Ischaemum muticum L. - Fig. 82, Plate 15.

Seashore Centipede Grass, Rumput Tembaga Jantan

Ridley 1907: 159; 1925: 201. Gilliland 1971: 255. Keng etal. 1998: 172.

Culms with stolons or straggling, 30—200 cm long; nodes glabrous. Sheath 2.5 —4 cm long,

more or less flattened, midrib raised, glabrous or hairy at tip, at least one margin hairy. Ligule

0.5 mmlong, glabrous, tip entire or ciliolate. Blade 3—12 cm long, 5—13 mmwide, glabrous

or underside sparsely hairy, base rounded, pseudopetiole 1—2 mmlong. Peduncles 1 per

sheath and from upper sheath. Inflorescence branches 1.5 —5 cm long, closely appressed.

Sessile spikelet 6.7 —7.5 mmlong, 2.2 —2.3 mmwide, minutely awned, awn not protruding;

Figure 80. Ischaemum ciliare Retz., pair of spikelets.

Figure 81. Ischaemum magnumRendle, pair of spikelets.

Figure 82. Ischaemum muticum L., pair of spikelets.
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lower glume 6.7 —7.5 mmlong, oblong, glabrous, basal part smooth, upper part with 7—

9

veins and transverse veins, wings c. 0.4 mmwide, tip entire; upper glume 6.7 —7.5 mmlong,

3 veins, glabrous, unawned; 1
st lemma 5.5 —6.5 mmlong; 2 nd lemma 4.5 —6.6 mmlong, tip

acute, awn 1.2 —1.5 mmlong, straight. Pedicel 5.3 mmlong, as thick as rachis, margins hairy.

Native; India to E. Asia, south to Malesia and Polynesia. First record 1888. Common.
In lawns, open places, scrub, also near the sea (mangroves and beaches above high

tide mark).

It is readily distinguished from the other species of Ischaemum by the pale yellow

inflorescence with white stigmas sticking out laterally.

Ischaemum rugosum Salisb. - Fig. 83.

Wrinkled Centipede Grass, Rumput Ekor Cawi
Ridley 1907: 157; 1925: 200. Gilliland 1971: 259. Keng etal 1998: 172.

Culms erect, c. 50 cm long; nodes hairy. Sheath 8—10 cm long, rounded, sparsely hairy at tip,

margins glabrous. Ligule 3 mmlong, glabrous, tip entire. Blade (3 —)15 —17 cm long, (2 —

)

10 mmwide, (sparsely) hairy on both sides, base rounded, densely hairy behind ligule,

pseudopetiole absent. Peduncles 1 per sheath, from upper and up to 2 lower sheaths.

Inflorescence branches 5—7 cm long, divergent. Sessile spikelet 5 mmlong, 1.7 mmwide,

awned; lower glume 5 mmlong, ovate, glabrous, basal part with 6 or 7 transverse rugosities

or (rudimentary) marginal nodules, upper part 9 veins, wings 0.2 mmwide, tip entire; upper

glume 5 mmlong, 3 veins, glabrous, unawned; 1
st lemma 4.8 mmlong; 2 nd lemma 4 mmlong,

upper half bifid, awned from notch, awn c. 17 mmlong, geniculate. Pedicel c. 2 mmlong, as

thick as rachis, one margin hairy.

Native; India to east Asia, south to Malesia. Single record 1898 from 'Galang' (Kallang).

Extinct (1898).

According to (Ridley 1925), it grew in waste ground or in places where the ground

was not too dry (Gilliland 1971).

Ischaemum timorense Kunth - Fig. 84.

CommonCentipede Grass

Ridley 1907: 160; 1925: 203. Gilliland 1971: 264. Keng etal 1998: 172.

/. macrurum Stapf ex Ridl. 1925: 203.

Culms with short stolons, 60—120 cm long; nodes hairy. Sheath 4—7 cm long, rounded at

base and more or less flattened in upper part, hairy at least at base and tip, margins glabrous or

hairy. Ligule 2—4 mmlong, hairy at back, tip ciliolate. Blade (2 —)4 —26 cm long, 4—11

mmwide, glabrous or hairy, base rounded and hairy, pseudopetiole absent. Peduncles 1 and

from upper sheath. Inflorescence branches 2—10 cm long, divergent. Sessile spikelet 4.5

—

6.8 mmlong, 1.3 —1.4 mmwide, elliptic, awned; lower glume 3.5 —6 mmlong, ovate, basal

part smooth and glabrous, upper part 6 or 7 veins and glabrous or hairy, wings —0.4 mm
wide, tip bifid; upper glume 4.5 —6 mmlong, 7 veins, glabrous, awn 0.5 —2 mmlong; 1

st

lemma 3—4.8 mmlong; 2 nd lemma 2.6 —4.3 mmlong, upper half bifid, awned from notch,

awn 5.5 —17 mmlong, geniculate or straight. Pedicel 2.8 —3.3 mmlong, as thick as rachis,

hairy on margins.

Native; India to east Asia, Malesia and Polynesia. First record 1889. Rather common.

Figure 83. Ischaemum rugosum Salisb., pair of spikelets.

Figure 84. Ischaemum timorense Kunth, pair of spikelets.

Figure 85. Leersia hexandra Sw.

Figure 86. Leptochloa chinensis (L.) Nees.
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In open places, on forest margins or in scrub.

Differences with /. ciliare are mentioned there.

Leersia Sw.

Leersia hexandra Sw. - Fig. 85.

Rice Grass

Ridley 1907: 148; 1925: 253. Gilliland 1971: 97. Keng et al. 1998: 173.

Culms single or tufted, geniculate, 50—100 cm long; nodes hairy, hairs deflexed. Sheath 4

—

9.5 cm long, rounded, midrib (slightly) raised, glabrous, scaberulous at base, margins glabrous.

Auricles fused with ligule, triangular, glabrous. Ligule membranous, 2 mmlong, glabrous,

truncate or emarginate. Young leaf blade inrolled. Blade (3.5 —)11 —14 cm long, 3—7 mm
wide, sparsely hairy, margin serrulate, base cuneate. Inflorescence panicle, central rachis 4.5

—

9.5 cm long, branches 5—14; longest branch 1.7 —5 cm long, basal 1/3 —2/5 part without

spikelets, simple or branched. Pedicel c. 0.5 mmlong, scaberulous, tip cup-shaped. Spikelets

single, 3.3 —3.9 mmlong, c. 1.3 mmwide, laterally flattened, 1 -flowered, unawned; callus

more or less obtuse; only 2 bracts present, almost equally long, indurated; glumes absent;

lemma 3.3 —3.9 mmlong, veins 5 and with stiff hairs most prominent on midvein, acuminate;

palea 3.2 —3.7 mmlong, 3 veins, acute.

Native; pantropical. First record 1889. Rare.

In wet or swampy areas.

The two glumes are reduced to minute auricles forming a cup-shape at the tip of the

pedicel.

Leptochloa RBeauv.
Lazarides 1980: 247—269.

Leptochloa chinensis (L.) Nees - Fig. 86.

Ridley 1907: 175 (excluding Singapore); 1925: 249. Gilliland 1971: 73. Lazarides

1980: 258. Keng et al 1998: 173.

Culms single or tufted, erect to geniculate or with stolons, 30—120 cm long; nodes glabrous

or hairy. Sheath 5.5 —10 cm long, keeled, glabrous, margins glabrous. Ligule membranous
(i.e. fused hairs), 1 —1.3 mmlong, hairy at abaxial side. Young leaf blade inrolled. Blade

8.5 —19 cm long, 6—13 mmwide, midvein winged underneath, glabrous or upperside sparsely

hairy, base cuneate. Inflorescence panicle, central rachis 10—45 cm long, branches at least

25 and often in whorls of 2—4; longest branch 3—14 cm long, with spikelets from the base,

simple. Pedicel 0.5 mmlong, scaberulous. Spikelets single, 2.1 —4.3 mmlong, 0.7 —1.3 mm
wide, more or less laterally flattened, 3—7-flowered, unawned; the two lowest bracts 0.5

—

0.6 times as long as spikelet; glumes and lemmas herbaceous; lower glume 0.7 —2 mmlong,

1 vein, glabrous, acute; upper glume 1.1 —2.3 mmlong, 1 vein, glabrous, acute to acuminate;

1
st lemma 1 A—1 .7 mmlong, 3 veins, hairy at least near the veins, truncate to obtuse; 1

st palea

c. 1 .4 mmlong, hyaline; upper florets as 1
st but gradually smaller, last floret sometimes much

reduced.

Native; S and E Asia, Australia. First record 1906. Rather rare.

Waste areas on sand or clay, dry to waterlogged soil, or in water.

Lepturus R.Br.

Nowack and Veldkamp 2002: 385—389.
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Lepturus repens (G.Forst.) R.Br. var. repens - Fig. 87, Plate 16.

Nowack and Veldkamp 2002: 388. —L. repens (G.Forst.) R.Br.: Ridley 1907: 182;

1925: 254 (both excluding Singapore). Gilliland 1971: 83. Keng etal. 1998: 173.

Culms erect or with stolons, 20—30 cm long; nodes glabrous. Sheath 4—6.5 cm long, rounded,

glabrous, margin glabrous. Ligule membranous, 0.5 —1 mmlong, tip ciliolate. Young leaf

blade inrolled. Blade 2.5 —9 cm long, 2—4.5 mmwide, underside glabrous, upperside distinctly

ribbed, ribs flat and scaberulous, margins in upper half scaberulous, base cuneate and glabrous

or sparsely hairy. Inflorescence spike, rachis 7—17 cm long, 1 .5 —2 mmwide. Pedicel absent.

Spikelets single, alternately in rachis cavities, 9—14 mmlong (including awn), dorsiventrally

flattened, 2-flowered, awned; lowest bract (including awn) as long as and 2 nd
c. 0.5 times as

long as spikelet (rudimentary lower glume ignored: see note); upper glume (including awn)
9—14 mmlong, indurated, 7 veins, glabrous, at tip gradually tapering into scaberulous awn;

both lemmas 4.5 —4.8 mmlong, thin herbaceous; both paleas 4.7 mmlong, thin herbaceous.

Native; East Africa, South and East Asia, Australia, Polynesia and Hawaii. First record

1941. Rather common.
Sandy beaches above high tide mark, preferring coral sands.

The lower glumes are easily overlooked. They are about 0.3 mmlong and hidden

between the rest of the spikelet and the rachis (adaxial).

Lophatherum Brongn.

Lophatherum gracile Brongn. - Fig. 88, Plate 19.

Crested Grass, Rumput Jarang

Ridley 1907: 181; 1925: 253. Gilliland 1971: 55. Keng etal 1998: 173.

Culms single or loosely tufted, erect to geniculate, 40—60 cm long; some roots partly thickened,

up to 3 mmdiameter; nodes glabrous. Sheath 3.5 —10 cm long, somewhat keeled, glabrous to

sparsely hairy, with transverse veins, one margin hairy. Ligule membranous, 0.7 mmlong, tip

ciliolate. Young leaf blade inrolled. Blade 5—16 cm long, 8.5 —22 mmwide, with transverse

veins present, glabrous to sparsely hairy, pseudopetiole 7—20 mmlong and densely short-

hairy. Inflorescence panicle, central rachis 15—32 cm long, branches 6—14 in whorls of 1

—

4; longest branches 7—12 cm long, simple or branched. Pedicel —0.2 mmlong, scaberulous

to sparsely hairy at tip. Spikelets single, 5.7 —8 mmlong, 1.4 —1.6 mmwide, somewhat
laterally flattened, 4—1 2-flowered with 1

st
floret bisexual and 2 nd—12 th

sterile, awned; the

two lowest bracts 0.3 —0.5 times as long as spikelet; rachilla not articulate, between 1
st and

2 nd lemma 1 —3.7 mmlong and glabrous, extension beyond last lemma 1.5 mmlong and

scaberulous; glumes and lemmas herbaceous; lower glume 2.9 —3.2 mmlong, slightly

enveloping, 3 or 5 veins, hairy at least at tip, truncate to obtuse; upper glume c. 4 mmlong,

slightly enveloping, 5 veins, sparsely hairy, acuminate; 1
st lemma 4.7 —5.5 mmlong, 9—11

veins, glabrous, tip bifid and ciliolate, awn from notch 1 .2 mmlong and scaberulous; 1
st palea

2—4.3 mmlong, hyaline; 2 nd—12 th lemmas as first but gradually smaller, not visible in young
spikelets before flowering time; 2 nd—12 ,h paleas absent.

Native; S and SE Asia and Australia. First record 1880s. Rare.

Open spots on moist soil in primary and older secondary forests.

For the difference in its vegetative parts with Centotheca lappacea see there.

Melinis P. Beau v.

Melinis repens (Willd.) Zizka - Fig. 89, Plate 20.

Natal Grass

Keng etal. 1998: 173.

Rhynchelytrum repens (Willd.) C.E.Hubb.: Gilliland 1971: 150.
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Culms tufted, erect to somewhat geniculate, 55—80 cm long; nodes (upper distinctly) hairy.

Sheath 7—17 cm long, rounded, lower ones densely hairy, upper glabrescent, margins glabrous.

Ligule row of hairs, 0.7 —1 mmlong. Young leaf blade inrolled. Blade (4 —)9 —14 cm long,

(1.5 —)4 mmwide, sparsely hairy in basal half at underside, base rounded and sparsely hairy.

Inflorescence panicle, central rachis 10—17 cm long, branches 8—12; longest branch 3—

7

cm long, scaberulous to sparsely hairy at base, branched. Pedicel 1 —3.5 mmlong, thinner

than branch, purplish, sparsely hairy near tip. Spikelets single, 3.5 —4.2 mmlong, 2 mm
wide, yawning, somewhat laterally flattened, 2-flowered with 1

st
floret male and 2 nd bisexual,

awned; lowest bract 0.2 times as long as and 2 nd as long as spikelet; lower glume 0.9 —1.2 mm
long, herbaceous, 1 vein, densely hairy, hairs up to 1.5 mmlong and reddish, emarginate;

upper glume 3.2 —3.6 mmlong, herbaceous, 5 veins, densely hairy, hairs up to 6.5 mmlong

and red, truncate to obtuse, awn from tip and 0.6 —2 mmlong; 1
st lemma as upper glume,

3.1 —3.5 mmlong, awn 0.5 —1.5 mmlong; 1
st palea 2.7 —3 mmlong, hyaline; 2 nd lemma

1.8 —2 mmlong, thin herbaceous, 5 veins, emarginate; 2 nd palea 1.7 —2 mmlong, thin

herbaceous.

Not native; Africa, introduced in Asia, Australia and America. First record 1896 from

the Botanic Gardens, 1939 in the wild. Rather rare.

Open spaces on dry sandy soil.

Mnesithea Kunth
Veldkamp eta!. 1986: 281—307.

Culms erect. Inflorescence spike-like raceme, rachis articulated, joints at articulation with a

central knob. Spikelets in pairs of 1 sessile and 1 pedicelled. Sessile spikelet more or less

dorsiventrally flattened, 2-flowered with 1
st floret sterile and 2 nd bisexual, unawned; lowest

bract as long as spikelet, 2 nd slightly shorter but longer than the florets; lower glume flattened,

submarginally keeled, indurated; upper glume (thick) herbaceous; lemmas and paleas hyaline

(or 2 nd palea absent).

The internodes of the inflorescence are corky, allowing them to float on water after

articulation. The central knob (or elaiosome) in M. laevis (and Rottboellia cochinchinensis as

well) is reported to contain an oily substance that attracts ants (Veldkamp et al. 1986: 295).

This still needs to be confirmed for the two species included below.

Rottboellia differs from this genus in having a male 1
st floret (Veldkamp et al. 1986).

la. Culms 90—210 cm long. Sessile spikelet 3.9 —4.8 mmlong. Lower glume
lanceolate, veins not thickened and raised, keels at base with 2—7 gland-

like warts, in upper half winged. M. glandulosa

lb. Culms c. 40 cm long. Sessile spikelet c. 1 mmlong. Lower glume orbicular,

veins and transverse veins thickened and raised, making squarish

depressions, keels thickened and raised and without warts.

M. granulans

Figure 87. Lepturus repens (G.Forst.) R.Br. var. repens.

a. spikelet, b. rachis, c. exploded view of spikelet.

Figure 88. Lophatherum gracile Brongn.

Figure 89. Melinis repens (Willd.) Zizka.

Figure 90. Neyraudia amndinacea (L.) Henrard var. zollingeri (Biise) Henrard.
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Mnesithea glandulosa (Trin.) De Koning & Sosef - Fig. 91.

Mat Grass

Veldkamp et al 1986: 288. Kengefa/. 1998: 174.

Coelorachis glandulosa (Trin.) Stapf ex Ridl. 1925: 204. Gilliland 1971: 270.

Rottboellia glandulosa Trin.: Ridley 1907: 161.

Culms single or tufted, 90—210 cm long; internodes hollow, 4—10 mmdiameter; nodes

glabrous. Sheath 10—17 cm long, rounded, glabrous. Auricles triangular, hairy. Ligule

membranous, 1—1.5 mmlong, ciliolate. Young leaf blade inrolled. Blade 29—45 cm long,

13—24 mmwide, glabrous, base cuneate to somewhat rounded and hairy. Peduncles 1 —

5

per sheath from upper and lower sheaths. Inflorescence 7—14 cm long. Pedicel 4.5 —5 mm
long, not fused to rachis. Sessile spikelet 3.9 —4.8 mmlong, 1 .4 —1 .6 mmwide; lower glume
3.9 —4.8 mmlong, 7 veins, glabrous or hairy, keels at base with 2—7 glandlike warts and in

upper half winged, wings 0.5 —0.9 mmwide; upper glume 3.6 —4.5 mmlong, boat-shaped, 3

veins, midvein keeled and ciliolate; 1
st lemma 2.6 —3.2 mmlong; 1

st palea 1.7 —2 mmlong;

2 nd lemma 2.6 —2.8 mmlong; 2 nd palea c. 2.5 mmlong. Pedicelled spikelet reduced, lower

glume winged on one side only, lemmas and paleas absent.

Native; Thailand, Peninsular Malaysia, Singapore, Sumatra, Java, Borneo, Philippines.

First record 1887. Rather rare.

Coast-near woodlands (abandoned plantations, forests etc.), on dry to moist soil.

Ridley (1907, 1925) mentioned it grew on riverbanks.

Rottboellia cochinchinensis is different in having hairy sheaths and upper surfaces of

blades; other differences are mentioned in note under Mnesithea and in the key to flowering

grasses (p. 22, lead 10).

Mnesithea granulans (L.) De Koning & Sosef - Fig. 92.

Veldkamp et al 1986: 294. Keng et al 1998: 174.

Hackelochloa granulans (L.) Kuntze: Gilliland 1971: 277.

Manisuris granulans L.f.: Ridley 1907: 163; 1925: 205 (both excluding Singapore).

Culms single, c. 40 cm long; basal internodes c. 3 mmdiameter; nodes hairy. Sheath c. 2.5 cm
long, rounded, densely hairy, margin densely hairy, auricles absent. Ligule membranous, 1

—

1.5 mmlong, hairy. Young leaf blade folded along midrib. Blade 7—9 cm long, 6—8 mm
wide, hairy, base rounded to cordate and pectinate. Peduncles 1 per sheath, from 1 —3 sheaths.

Inflorescence 1 —2 cm long. Pedicel c. 0.8 mmlong, furrowed, fused to rachis to form cavity

that holds sessile spikelet. Sessile spikelet c. 1 mmlong, c. 1 mmwide; lower glume c. 1 mm
long, veins and transverse veins thickened and raised to make squarish depressions, glabrous,

wings absent; upper glume c. 1 mmlong, more or less flattened, veins not obvious; 1
st lemma

c. 0.8 mmlong; 1
st palea absent; 2 nd lemma as 1

st
; 2 nd palea absent (see note). Pedicelled

spikelet lower glume c. 1 .2 mmlong, winged on one side only, acute; upper glume c. 1 .2 mm
long, boat-shaped, keel winged, acute.

Doubtfully native; pantropical. Single record 1949 from Kampung Kelapa at Pulau

Ayer Merbau, now part of Jurong Island. Extinct (1949).

According to Gilliland (1971) the 2 nd palea is 0.6 mmlong.

In Peninsular Malaysia, it was also found only once. In Java it grows much bigger

(Gilliland 1971), suggesting that it might not be native in Singapore.

Figure 91. Mnesithea glandulosa (Trin.) De Koning & Sosef, pair of spikelets.

Figure 92. Mnesithea granulans (L.) De Koning & Sosef.

a. sessile spikelet, b. pedicelled spikelet.

Figure 93. Oryza sativa L.
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Neyraudia Hook.f.

Neyraudia arundinacea (L.) Henrard var. zollingeri (BUse) Henrard - Fig. 90.

Veldkamp 1999b: 234. Duistermaat 2004: 42.

Neyraudia madagascariensis Hook.f. var. zollingeri Hook.f.: Ridley 1907: 176 (excluding

Singapore).

Triraphis madagascariensis sensu Ridl., 1925: 251 (excluding Singapore).

Neyraudia reynaudiana (Kunth) Keng ex Hitchc: Gilliland 1971: 61.

Culms up to 3 m long; internodes solid; nodes glabrous. Sheath 9—16 cm long, rounded,

hairy at tip, margins glabrous. Ligule row of hairs, 3—5 mmlong. Young leaf blade inrolled.

Blade c. 40 cm long, 7—20 mmwide, glabrous, base rounded and with short hairs. Inflorescence

panicle, silky hairy, central rachis c. 65 cm long, branches many and in groups of 1 —4;

longest branch c. 18 cm long, glabrous, branched. Pedicel 3—4 mmlong, scaberulous. Spikelets

single, c. 10.5 mmlong (including awns), more or less laterally flattened, herbaceous, 7-

flowered with 1
st floret sterile and 2 nd—

7

th bisexual, awned; rachilla articulated between 1
st

and 2 nd
floret; the two lowest bracts 0.2 —0.3 times as long as spikelet; lower glume 2.5 mm

long, at base almost enveloping, 3 veins, glabrous, acute; upper glume 2.7 mmlong, 3 veins,

midvein somewhat keeled and ciliolate, acute; 1
st lemma 3.9 mmlong, 3 or 5 veins, glabrous,

acute; 1
st palea absent; 2 nd lemma 3.5 mmlong, margin with c. 2 mm-long silky hairs, midvein

protruding into c. 0.8 mm-long awn; 2 nd palea 2.3 mmlong; 3 rd —

7

th florets as 2 nd with lemmas
up to 5 mmlong and awns up to 2 mmlong.

Doubtfully native; India to SWChina, Peninsular Malaysia, Singapore, Sumatra, Java,

Lesser Sunda Islands; naturalized in North America and Caribbean. Single record 1959 from

Bartley Road. Extinct in the wild (1959).

It was reported as growing on infertile soil, in thickets and unshaded places (Veldkamp

1999). In Peninsular Malaysia it is more common in the north and grows in less wet places

than Phragmites (Gilliland 1971). It is not known whether in Singapore it was native. Today,

it is only known planted in the Botanic Gardens.

It is different from Phragmites in the solid culm internodes and hairy lemmas (hollow

respectively glabrous in Phragmites). Differences with other species with silky-hairy panicles

are mentioned in a note under Imperata.

Oplismenus P.Beauv.

Scholz 1981: 1—213. Veldkamp 1999b: 234.

Culms stoloniferous, 25—60 cm long; nodes (sparsely) hairy. Sheath rounded, hairy, margins

hairy. Auricles triangular, hairy. Ligule row of hairs, fused in basal part. Young leaf blade

inrolled. Blade hairy, base rounded. Inflorescence panicle, central rachis flattened to somewhat
triquetrous and hairy; branches 3—5, more or less flattened to triquetrous, 0.4 mmwide.

Pedicel rounded, hairy. Spikelets single, not to laterally flattened, 2-flowered with 1
st

floret

sterile and 2 nd bisexual, awned; the two lowest bracts (excluding awns) 0.6 —0.8 times as long

as spikelet; glumes and 1
st lemma (thin) herbaceous; lower glume not enveloping, 5 veins,

awned; upper glume shorter awned; 2 nd floret leathery, glabrous.

la. Awns antrorsely scaberulous, filiform, dull. O. burmanni
lb. Awns smooth, rather thick, viscid, shiny. O. compositus

Oplismenus burmanni (Retz.) P.Beauv. - Fig. 94.

Ridley 1907: 145; 1925:221 (both excluding Singapore). Gilliland 1971: 172 (excluding

Singapore). Scholz 1981: 57. Veldkamp 1999b: 234. Duistermaat 2004: 42.
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Sheath 0.7 —1.9 cm long. Ligule 0.8 —1 mmlong, basal part 0.3 —0.4 mmlong, free hairs

0.5 —0.6 mmlong. Blade 2.5 —3.5 cm long, 5—9 mmwide. Inflorescence 2.5 —5 cm long;

longest branch 0.5 —1.2 cm long, simple. Spikelet 2.3 —3.2 mmlong, 1 mmwide; lower

glume 1.7 —2 mmlong, sparsely to densely hairy, awn 2—14 mmlong and antrorsely

scaberulous; upper glume as lower, 1.5 —1.8 mmlong, awn 1.5 —3.5 mmlong; 1
st lemma

2.2 —2.8 mmlong, 7 veins, sparsely to densely hairy, awn 0.7 —0.9 mmlong; 1
st palea absent;

2 nd lemma 1.6 —2.4 mmlong; 2 nd palea 1.5 —2.3 mmlong.

Probably not native; pantropical. First record 1959. Rare.

Shaded places, between rocks, in weedy fields, plantations and lawns.

This species is in Singapore only known from a few roads bordering the Botanic

Gardens and in Peninsular Malaysia only from Kedah, Pahang and Penang.

Oplismenus compositus (L.) RBeauv. - Fig. 95.

CommonWoodGrass

Ridley 1907: 145; 1925: 221 (both excluding Singapore). Gilliland 1971^171 (excluding

Singapore). Scholz 1981: 85. Veldkamp 1999b: 234. Duistermaat 2004: 42.

Sheath 1.5 —3.5 cm long. Ligule 1.2 mmlong, basal part 0.5 mmlong, free hairs 0.7 mm
long. Blade 4.5 —5.5 cm long, 5—7 mmwide. Inflorescence 2.5 —9 cm long; longest branch

1 —1.5 cm long, simple or branched. Spikelet 2.5 —3 mmlong, 1.2 mmwide; lower glume

2.4 mmlong, sparsely to densely hairy, awn 4—12 mmlong and smooth; upper glume as

lower, 2 mmlong, awn 0.4 mmlong; 1
st lemma 2.2 mmlong, 9 veins, glabrous to margins

ciliate, 0. 1 mmapiculate; 1
st palea 1 .5 mmlong, hyaline; 2 nd lemma 1 .9 mmlong; 2 nd palea 1 .9

mmlong.

Status unknown; pan(sub)tropical. First record 1959. Rare.

Moderately shaded soil, open places in primary and secondary forest.

The inflorescence branches and spikelets are shorter than mentioned in Veldkamp

(1999b), but Scholz (1981) recognized them as O. compositus var. rariflorus (J.Presl) Scholz.

The wider species concept of the latter is followed, but not the recognition of her overlapping

varieties.

The species is known throughout Peninsular Malaysia but is there more common in

the north (Gilliland 1971).

Oryza L.

Duistermaat 1987: 157—193.
Oryza rufipogon Griff, has been mentioned for Singapore by Duistermaat (1987: 171),

but material has not been found. As its occurrence is often associated with rice cultivation, it

is now probably extinct here. It is different from O. sativa as follows:

la. Spikelets articulating, falling off at maturity. Anthers 3.5 —6.2 mmlong. O. rufipogon

lb. Spikelets not articulating, remaining attached to pedicel at maturity. Anthers 0.8 —2.5

mmlong. O. sativa

Oryza sativa L. - Fig. 93.

Rice, Padi

Gilliland 1971: 99. Duistermaat 1987: 174.

Culms single or in small tufts, erect to ascending, 50—190 cm long; nodes glabrous. Sheath

glabrous, (obscure) transverse veins present. Auricles deciduous, linear-lanceolate, falcate,

1—5mmlong, 0.5 —1 mmwide, with up to 2 mmlong hairs. Ligule membranous, (6 —)10

—
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36 mmlong, glabrous. Young leaf blade inrolled. Blade 24—60 cm long, 6—22 mmwide,

glabrous, margins scabrous or rarely smooth. Inflorescence panicle, central rachis 9—30 cm
long, branches many; longest branches 2—13 cm long, simple or branched. Pedicel 1—7 mm
long, glabrous to slightly pubescent, at tip cup-shaped. Spikelets single, 7—10.9 mmlong,

2.65 —4.6 mmwide, not articulating, laterally flattened, 3-flowered, awned or unawned; the

two lowest bracts 0.2 —0.4 times as long as spikelet; lower and upper glume absent; 1
st and 2 nd

lemma sterile, 1 .4 —4 mmlong, herbaceous, glabrous, margin serrate; 1
st and 2 nd palea absent;

3 rd lemma fertile, 6—10 mmlong, strongly indurated, finely reticulate, covered by glassy

hairs, 5 veins, acuminate, awn from tip and up to 60 mmlong, antrorsely scaberulous, callose

at base; 3 rd palea as 3 rd lemma, 5.8 —9.5 mmlong, 3 veins, awn 0.2 —0.45 mmlong.

Not native; Southeast Asia, now cultivated in (sub-)tropical regions. First record 1 880s.

Cultivated (last record 1970).

Rice is no longer cultivated in Singapore but it can still be found as a casual from bird-

seed.

The glumes are reduced to minute auricles that form a cup at the tip of the pedicel.

Ottochloa Dandy
Ottochloa nodosa (Kunth) Dandy - Fig. 96.

Slender Panic Grass

Gilliland 1971: 143. Kengetal. 1998: 174.

Hemigymnia fusca Ridl. 1925: 228.

Hemigymnia multinodis Stapf; Ridley 1925: 228.

Panicwn nodosum Kunth; Ridley 1907: 137.

Culms erect to geniculate or creeping to scrambling, 30—120 cm long; nodes glabrous or

hairy. Sheath 3—6.5 cm long, rounded, glabrous to densely patent hairy, at least one margin

hairy. Ligule membranous, 0.5 —0.7 mmlong, tip ciliolate. Young leaf blade inrolled. Blade

(5 —)8 —17 cm long, (5 —)7 —12 mmwide, glabrous to densely hairy, base rounded and

margin glabrous to sparsely hairy, pseudopetiole 0.7 —2 mmlong. Inflorescence panicle, central

rachis 10—26 cm long, branches (3 —)6 —9 in groups of 1 —3; longest branch (1 —)6.5 —16

cm long, (simple or) branched, ultimate branches short and not or only slightly overlapping.

Pedicel 0.5 —1 .3 mmlong. Spikelets single, 2.7 —3.3 mmlong, 0.8 —1 mmwide, not flattened,

2-flowered with 1
st floret sterile and 2 nd bisexual, unawned; the two lowest bracts 0.4 —0.5

times as long as spikelet; glumes and 1
st lemma herbaceous; lower glume 1.2 —1.4 mmlong,

margin (at tip) ciliate, 3—5 veins, obtuse; upper glume as lower, 1.5 —1.7 mmlong, 7 veins;

l
sl lemma 2.5 —3 mmlong, glabrous or hairy, 7 or 9 veins, truncate to obtuse; 1

st palea absent;

2 nd lemma 2.3 —2.6 mmlong, glabrous, 5 veins, truncate, 0.1 mmlong apiculate, somewhat
indurated; 2 nd palea 2—2.3 mmlong.

Native; India and west Malesia. First record 1889. Common.
In open to (partly) shaded places, forest margins, also on wet soil.

This species is very variable with respect to indument density on sheath and blade, the

number and the length of the panicle branches and the colour of the spikelets (green to purple).

Different forms may grow next to each other. A monstrosity with the upper floret having 4

ovaries each with 2 or 3 stigmas occurs rarely.

The upper glumes of Panicwn species are 0.9 —1 times as long as the spikelet.

Figure 94. Oplismenus burmanni (Retz.) P.Beauv.

Figure 95. Oplismenus compositus (L.) P.Beauv.

Figure 96. Ottochloa nodosa (Kunth) Dandy.
Figure 97. Panicum auritum J.Presl ex Nees.
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Panicum L.

Veldkamp 1996a: 181—216. Aliscioni etal 2003: 796—821. Duistermaat 2004: 35—37.
Sheath rounded. Auricles absent. Young leaf blade inrolled. Inflorescence panicle, central

rachis present, branches 6 or more (or less in P. laxum), rounded, branched (with only 2

spikelets in P. trichocladum). Pedicel present. Spikelets single or paired, not flattened, 2 (or

3)-flowered with 1
st floret sterile or male and 2 nd bisexual, unawned; 2 nd lowest bract 0.9 —

1

times as long as the spikelet; glumes (thin) herbaceous; l
sl lemma as upper glume; 1

st palea

hyaline; 2 nd lemma and palea (slightly) indurated, palea (almost) as long as lemma.
Panicum is retained here in its traditional wider delimitation (Duistermaat 2004: 35),

rather than following Aliscioni et al. (2003).

Inflorescences with a few 3-flowered spikelets have been seen in P. maximum.
The key follows Veldkamp (1996a).

la. Lower glume collar-shaped (Fig. 18a). 2

lb. Lower glume ovate (Fig. 18b) or triangular. 3

2a. Sheaths and blades glabrous. Ligule a hairy collar. Spikelets 3.3 —4.5 mm
long. Upper glume 3.3 —4.1 mmlong. 1

st floret sterile; palea up to 0.7

times as long as the lemma (or absent). P paludosum
2b. Sheath margins and blades hairy. Ligule a membranous ciliolate collar.

Spikelets 2.6 —3.25 mmlong. Upper glume 2.6 —3 mmlong. 1
st floret

male; palea more than 0.8 times as long as the lemma. P repens

3a. Ligule a membranous glabrous or ciliolate collar (hairs at the tip much
shorter than the basal part). 4

3b. Ligule either a ciliate collar (hairs at the tip (almost) as long as the basal

part), or a row of hairs, or membranous with abaxially a row of long

hairs. 7

4a. Blades ovate-lanceolate, at base cordate, margin pectinate. Lower glume
1 .6 —3 mmlong. P. brevifolium

4b. Blades linear, at base truncate to cordate, margin glabrous (or pectinate in

P. auritum). Lower glume 0.3 —1.3 mmlong. 5

5a. Panicle branches naked at base. Lower glume triangular, 0.1 —0.2 times as

long as the spikelet. 1
st palea present; 2 nd lemma tip apiculate, incurved.

P trichocladum

5b. Panicle branches with spikelets (almost) to base. Lower glume ovate, 0.3

—

0.7 times as long as the spikelet; 1
st palea absent or present; 2 nd lemma

tip obtuse to acuminate, straight. 6

6a. Culms 80—1 20 cm long. Spikelet 2—3 mmlong. 1
st palea up to 0.75 times

as long as 1
st lemma. P. auritum

6b. Culms 20—45 cm long. Spikelet 1.3 —1.4 mmlong. 1
st palea as long as 1

st

lemma. P laxum
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7a. (3) Culms scrambling. Nodes glabrous (to puberulous). Pedicels smooth,

sometimes viscid. Spikelets obtuse; 2 nd lemma apiculate.

P sarmentosum
7b. Culms erect or geniculate at base. Nodes hairy. Pedicels scaberulous or

hairy under the spikelet, not viscid. Spikelets acute to caudate; 2 nd lemma
obtuse, acute, or acuminate. 8

8a. Glumes with a distinct internode. Upper glume and 1
st lemma with transverse

veinlets. 2 nd lemma sessile, smooth, shiny, obtuse to acute.

P. luzonense

8b. Glumes without a distinct internode. Upper glume and 1
st lemma without

transverse veinlets. 2 nd lemma stipitate, transversely rugulose, dull,

acuminate. P, maximum

Panicum auritum J.Presl ex Nees - Fig. 97.

Giant Panic Grass, Rumput Kumpai
Ridley 1907: 135; 1925: 226. Gilliland 1971: 137. Veldkamp 1996a: 187. Keng etal
1998: 174.

Culms single, erect or with short rhizomes, 80—120 cm long; internodes hollow; nodes

glabrous. Sheath 7—9 cm long, glabrous, minute transverse veins present (visible only from
inside), one margin hairy. Ligule membraneous, 0.4 —1 mmlong, glabrous, tip entire or

ciliolate. Blade 18—30 cm long, 9—23 mmwide, glabrous, margin scaberulous, base rounded

to cordate and pectinate. Inflorescence spike-like, central rachis 16—40 cm long, branches

erect; longest branch 2—12 cm long, with spikelets almost from the base. Pedicel 0.5 —1.8

mmlong, scaberulous. Spikelet 2.2 —3 mmlong, 0.7 —0.8 mmwide, acute to acuminate,

glumes without a distinct internode, 1
st floret sterile; lowest bract 0.4 times as long as spikelet;

lower glume 0.8 —1.3 mmlong, ovate, 3—5 veins, glabrous; upper glume 2—2.5 mmlong, 5

veins, transverse veins present (obscure), glabrous; 1
st lemma 1.6 —2.8 mmlong, acute; 1

st

palea 0.6 —1.7 mmlong; 2 nd lemma 1.6 —2.4 mmlong, scaberulous at tip. Anthers 2, 0.7

—

0.8 mmlong.

Native; India to S. China and Indonesia, New Guinea. First record 1880s. Extinct

(1966).

Moist places, river banks, ditches.

The Singapore material is different from that of Veldkamp (1996a) in having sheaths

with one margin hairy and blades that are pectinate at base.

Hymenachne amplexicaulis is different in having culms filled with pith, blades hairy

on the upperside and long-acuminate spikelets (3 —)3.9 —4.9 mmlong with the upper glume
0.7 —0.9 times as long as the spikelet. Sacciolepis has blades up to 6 mmwide, panicles with

up to 0.5 cm-long branches and gibbous spikelets.

Panicum brevifolium L. - Fig. 98.

Short-leaved Panic Grass

Gilliland 1971: 139. Veldkamp 1996a: 189. Keng etal. 1998: 175.

P. hirtifolium Ridl. 1907: 141; 1925: 228 (both excluding Singapore).

P. ovalifolium Poir. in Lam.: Ridley 1907: 141; 1925: 227.

Culms creeping to geniculate, 20—50 cm long; internodes hollow; nodes glabrous. Sheath

1.5 —5 cm long, transverse veins absent, glabrous, margins hairy. Ligule membranous, 0.5

mmlong, glabrous, tip ciliolate. Blade 3—4.5 cm long, 15—20 mmwide, sparsely hairy,
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base cordate and pectinate. Inflorescence open, central rachis 9—1 1 cm long, branches erecto-

patent; longest branch 5.5 cm long, empty at base. Pedicel 1.5 mmlong, glabrous. Spikelet

1.6 mmlong, 0.6 mmwide, acute, glumes with a distinct internode, 1
st floret sterile; lowest

bract as long as spikelet; lower glume 1.6 mmlong, ovate, sparsely hairy; upper glume 1.5

mmlong, 5 veins, transverse veins absent, sparsely hairy; 1
st lemma 1.6 mmlong, truncate; 1

st

palea 1.3 mmlong; 2 nd lemma 1.3 mmlong, smooth. Anthers 3, 0.75 —1 mmlong.

Possibly native; Paleotropics, possibly introduced in at least part of Malesia. Single

record 1894 from Government Hill (now the Istana). Extinct (1894).

Shaded places.

The spikelets are shorter than reported by Veldkamp (1996a: 1.9 —2.1 mmlong).

Panicum laxum Sw. - Fig. 99.

Duistermaat 2004: 36.

Steinchisma laxa (Sw.) Zuloaga: Simon 2003: 562.

Culms single or tufted, geniculate to prostrate, 20—45 cm long; internodes hollow; nodes

glabrous. Sheath 2.5 —6.5 cm long, minute transverse veins present, glabrous, margin hairy

at least at tip. Ligule membranous, 0.3 —0.4 mmlong, glabrous, tip ciliolate. Blade 4—1 1 cm
long, 2—10 mmwide, glabrous, base rounded. Inflorescence open, central rachis 5—13 cm
long, branches patent; longest branch 2.5 —6 cm long, with spikelets almost from the base at

adaxial side only, branchlets appressed to 1
st order branch (spike-like). Pedicel 0.5 —1 mm

long, scaberulous. Spikelet 1 .3 —1 .4 mmlong, 0.7 mmwide, obtuse, glumes without a distinct

internode, 1
st floret sterile; lowest bract 0.4 —0.5 times as long as spikelet; lower glume 0.5

—

0.6 mmlong, ovate, 1 or 3 veins, midvein near tip keeled and with few spicules; upper glume
as lower, 1.2 mmlong, 5 veins, transverse veins absent; 1

st lemma 1.2 —1.3 mmlong, 3 veins,

obtuse to acute; I
s

' palea 1.2 —1.3 mmlong; 2 nd lemma 1.1 —1.2 mmlong, scaberulous at tip.

Anthers 2, 0.5 mmlong.

Not native; America, introduced in tropical Africa and Australia and according to

Veldkamp (pers. comm.) recently also found in Borneo. First record 2002. Rare.

Open to shaded roadsides or fields, on clayey or sandy soil or in cracks of concrete

drain.

The inflorescence is reminiscent of that of Urochloa subquadripara, which differs in

the simple branches and much longer spikelets (3.5 —4.3 mm). The 1
st paleas are reported to

enlarge (Aliscioni et al. 2003), but this could not be ascertained.

Plants with single and prostrate culms (rather than being tufted and geniculate) have a

potential as a turf grass for shaded conditions (Simon 2003).

Panicum luzonense J.Presl - Fig. 100.

Ridley 1907: 136. Veldkamp 1996a: 195. Keng et al. 1998: 175.

P. caesium Nees ex Hook.f.: Ridley 1925: 225.

P. cambogiense Balansa: Gilliland 1971: 141.

Culms tufted, geniculate, 40—50 cm long; internodes hollow; nodes hairy. Sheath 6—9 cm
long, transverse veins absent, densely patent hairy, margins hairy. Ligule row of hairs fused in

basal half, 1 —2.1 mmlong. Blade 9—14 cm long, 5—7 mmwide, hairy, base rounded and

pectinate. Inflorescence open, central rachis 15—30 cm long, branches patent; longest branch

Figure 98. Panicum brevifolium L.

Figure 99. Panicum laxum Sw.

Figure 100. Panicum luzonense J.Presl.

Figure 101 . Panicum maximum Jacq.

Figure 102. Panicum paludosum Roxb.
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7.5 —15 cm long, with spikelets from the base or not. Pedicel 0.8 —3 mmlong, scaberulous.

Spikelet 2—2.1 mmlong, 0.7 —1.1 mmwide, acute, glumes with a distinct internode, 1
SI

floret sterile; lowest bract 0.5 times as long as spikelet; lower glume 0.9 —1 mmlong, ovate,

5 or 7 veins, glabrous; upper glume 1.6 —1.9 mmlong, 7—9 veins, transverse veins present,

glabrous; 1
st lemma 1.6 —1.8 mmlong, 5—7 veins, obtuse; 1

st palea 1.6 —1.7 mmlong; 2 nd

lemma 1.3 —1.4 mmlong, smooth. Anthers 3, 0.7 mmlong.

Native; Sri Lanka, India to Australia. First record 1894. Extinct (1959).

In open, unshaded to moderately shaded roadsides, waste areas, beaches, fields etc.

The upper glume and 1
st lemma have fewer veins than reported in Veldkamp (1996a:

upper glume 9—11-veined, 1
st lemma 7—11-veined).

Panicum maximum Jacq. - Fig. 101, Plate 18.

Guinea Grass, Rumput Benggala

Ridley 1907: 140; 1925: 226. Gilliland 1971: 132. Veldkamp 1996a: 197. Keng etal.

1998: 175.

Urochloa maxima (Jacq.) R.D.Webster: Aliscioni et al. 2003: 810.

Culms with short rhizomes, erect to geniculate, 100—200 cm long; internodes hollow or

solid upwards; nodes (densely) hairy. Sheath 10—34 cm long, transverse veins absent, glabrous

or hairy, at least one margin hairy. Ligule membranous, 1 —3 mmlong, hairs at tip 0.3 —0.5

mmlong, abaxial row of hairs 1—3 mmlong. Blade (9 —)25 —50 cm long, 6.5 —25 mm
wide, glabrous, margin scaberulous or hairy near base, base cuneate to slightly rounded and

short-hairy. Inflorescence open, central rachis 27—50 cm long, branches patent; longest branch

13—32 cm long, naked at basal 2—9 cm. Pedicel 0.3 —1.3( —3) mmlong, scaberulous or

with few long hairs. Spikelet 3.2 —3.6 mmlong, 1 —1.2 mmwide, acute, glumes without a

distinct internode, 1
st floret male; lowest bract 0.4 —0.5 times as long as spikelet; lower glume

1.4 —1.5 mmlong, ovate, 3 (or 5) veins, glabrous; upper glume 2.4 —3.3 mmlong, 5 veins,

transverse veins absent, glabrous; 1
st lemma as upper glume, 3—3.5 mmlong; 1

st palea 2.6

—

3 mmlong; 2 nd lemma 2.3 —2.5 mmlong, transversely rugulose; 3 rd floret sometimes present,

reduced. Anthers 3, 1 —1.5 mmlong.

Not native; Africa, introduced (sub-)pantropically. First record 1901. Common.
In disturbed areas, grassy places, riverbanks, thickets, margins of secondary forest,

etc.

This species was originally introduced as a fodder crop.

Panicum paludosum Roxb. - Fig. 102.

Gilliland 1971: 134 (excluding Singapore). Veldkamp 1996a: 200. Duistermaat 2004: 35.

P. proliferum auct., non Lam.: Ridley 1907: 139; 1925: 225 (both excluding Singapore).

Culms floating in water, c. 70 cm long; internodes hollow; nodes glabrous. Sheath 7—9 cm
long, transverse veins absent, glabrous, margins glabrous. Ligule row of hairs fused at basal

0.5 mm, 1.5 mmlong. Blade 12—16 cm long, 7—9 mmwide, glabrous, base rounded.

Inflorescence open, central rachis 11 —15 cm long, branches erecto-patent; longest branch

6—9 cm long, naked at base. Pedicel 1.5 —2 mmlong, scaberulous. Spikelet 3.4 —3.5 mm
long, 1 mmwide, acute, glumes without a distinct internode, 1

st floret sterile; lowest bract

0.15 —0.25 times as long as spikelet; lower glume 0.6 —0.8 mmlong, collar-shaped, veins,

glabrous; upper glume 3.3 —3.4 mmlong, glabrous; 1
sl lemma c. 3.2 mmlong, acute; 1

st palea

1.5 —2.1 mmlong; 2 nd lemma 2—2.2 mmlong, smooth. Anthers 3, c. 1.2 mmlong.

Possibly native; India, S. China, southward to Australia. First record 1959. Extinct

(1965).

Aquatic, in shallow water, bogs, ditches, rice fields etc.

Its natural status is doubted, as in Peninsular Malaysia it is known only from the northern and

central states of Kedah, Pahang and Penang (Duistermaat 2004).
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Panicum repens L. - Fig. 103, Plate 21.

Creeping Panic Grass

Ridley 1907: 139; 1925: 225. Gilliland 1971: 135. Veldkamp 1996a: 202. Keng etal.

1998: 175.

Culms with stolons, up to 85( —150) cm long; internodes hollow; nodes glabrous. Sheath 4

—

8.5 cm long, transverse veins present, glabrous to scabrous, only one margin hairy. Ligule

0.5 —0.8 mmlong, basal 0.4 mmmembranous, hairs at tip 0.1 —0.4 mmlong. Blade 13—20

cm long, 4—5 mmwide, (sparsely) hairy at least at upperside, base cuneate. Inflorescence

open, central rachis 15—20 cm long, branches erecto-patent; longest branch 10—13 cm long,

naked at base. Pedicel 1 —3.5 mmlong, scaberulous. Spikelet 2.5 —3.1 mmlong, 0.9 —1 mm
wide, acute, glumes without a distinct internode, 1

st floret male; lowest bract c. 0.2 times as

long as spikelet; lower glume 0.6 —0.7 mmlong, collar-shaped, veins, glabrous; upper

glume 2.9 —3 mmlong, glabrous; 1
st lemma 2.6 —2.7 mmlong, acute; 1

st palea 2.3 —2.5 mm
long; 2 nd lemma 2—2.2 mmlong, smooth. Anthers 3, 1 —1.4 mmlong.

Probably not native; pantropical. First record 1880s. Common.
In lawns on damp sandy soil, sunny to slightly shaded, and surviving periodic

inundation.

According to Veldkamp (1996a), it is probably introduced in Malesia. He reports slightly

longer anthers (1.3 —1.5 mmlong).

It is usually a seashore plant, but it is also found inland on sandy places (Ridley 1907,

1925). It is used as a sandbinder and for lawns and turfs (Veldkamp 1996a). In America it is

known as Torpedo Grass.

Differences with Eriochloa procera and Urochloa subquadripara are mentioned under

the respective species.

Panicum sarmentosum Roxb. - Fig. 104.

Scrambling Panic Grass, Rumput Janggut Ali

Ridley 1907: 140; 1925: 227. Gilliland 1971: 139. Veldkamp 1996a: 203. Keng etal.

1998: 176. Veldkamp 1999b: 235.

Culms scrambling, 70—800 cm long; internodes solid; nodes glabrous or hairy. Sheath 9

—

10 cm long, transverse veins absent, (densely) hairy, margins hairy. Ligule 0.6 —0.8 mm
long, basal part membranous and 0.3 —0.4 mmlong, hairs at tip 0.3 —0.4 mmlong. Blade
18—33 cm long, 12—22 mmwide, hairy, base cuneate. Inflorescence open, central rachis

16—43 cm long, branches patent; longest branch 6—24 cm long, with spikelets almost from
the base. Pedicel 0.2 —1 mmlong, glabrous. Spikelet 1.9 —2.4 mmlong, 0.7 —0.9 mmwide,

obtuse, glumes without a distinct internode, 1
st

floret sterile or male; lowest bract 0.5 times as

long as spikelet; lower glume 1 .
1 —1.2 mmlong, ovate, 3 veins, glabrous; upper glume 1 .9

—

2.4 mmlong, 5 veins, glabrous; 1
st lemma 1.8 —2.1 mmlong, acute; 1

st palea 1.3 mmlong; 2 nd

lemma 1.5 —1.8 mmlong, smooth. Anthers 3, 1 mmlong.

Native; India to S China and S to Australia. First record 1889. Rare.

Forest margins and scrub.

Veldkamp (1996a) reports that the 1
st floret is sterile.

Panicum trichocladum Hack, ex K.Schum. in Engl. - Fig. 105.

Veldkamp 1999b: 235. Duistermaat 2004: 35.

Culms scrambling, 50—250 cm long; internodes hollow; nodes glabrous. Sheath 4—6 cm
long, margin at tip short-hairy. Ligule membranous, 0.4 —0.5 mmlong, tip ciliolate. Blade
5—8 cm long, 5—8 mmwide, glaucous, hairy, base cuneate to rounded, pseudopetiole 1 —

2

mmlong. Inflorescence open, central rachis 7—9 cm long, branches patent; longest branch c.
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4.5 cm long, naked at basal 1.5 —2 cm, each branchlet with 2 spikelets only. Pedicel c. 2.5

mmlong, scaberulous. Spikelet 2.1 —2.4 mmlong, 0.9 —1 mmwide, obtuse to acute, glumes
without a distinct internode, 1

st floret male; lowest bract 0.15 —0.20 times as long as spikelet;

lower glume 0.3 —0.5 mmlong, ovate, veins, glabrous; upper glume 1 .9 —2.2 mmlong, 5

veins, glabrous; 1
st lemma 2—2.2 mmlong, obtuse; 1

st palea 2—2.1 mmlong; 2 nd lemma
1.8 —2 mmlong, smooth. Anthers 3, 1.4 mmlong.

Not native; Africa: Zaire to Ethiopia, introduced in Surinam and Singapore. First record

1994. Rare.

In shaded places.

Paspalum L.

De Koning and Sosef 1985: 279—318.
Nodes glabrous. Ligule membranous, glabrous. Young leaf blade inrolled. Inflorescence

panicle; branches 2—11, 0.7 —3 mmwide, distinctly winged, simple. Pedicel flattened to

more or less rounded. Spikelets single or paired, alternate in 2 rows on one side of branch,

dorsiventrally flattened, 2-flowered with 1
st floret sterile and 2 nd bisexual, unawned; the two

lowest bracts as long as spikelet; lower glume and 1
st palea absent; upper glume and 1

st lemma
outer veins marginal, thin herbaceous; 2 nd lemma and palea indurated, palea almost as long as

lemma.

Paspalum dilatatum, earlier mentioned for Singapore (Gilliland 1971: 183, Keng et

al. 1998: 176), is not included. The only Singapore collection of this American species

originated from material that was cultivated in the Botanic Gardens. As in P. conjugation, it

has an upper glume with a fringe of hairs, but the inflorescence has 3—5( —9) branches and

the spikelets are paired and c. 3.3 mmlong.

The key follows that of De Koning and Sosef (1985).

la. Upper glume with a marginal fringe of relatively long, white hairs fringing

the spikelet. P. conjugatum
lb. Upper glume without such a fringe. 2

2a. Spikelets paired, at least in the middle of the branch, one sometimes abortive

and reduced to minute glumes. 3

2b. Spikelets solitary, without an abortive 2 nd spikelet. 5

3a. Spikelets oblong to ovate or obovate, upper glume and 1
st lemma with a

conspicuous dark centre and paler margin; 2 nd lemma and palea dark

brown, shiny. P. plicatulum

3b. Spikelets broadly ovate to obovate; upper glume and 1
st lemma of one

colour; 2 nd lemma and palea pale to brown, dull. 4

4a. Branches (4 —)6 —11, 2—3 mmwide. Both spikelets of a pair usually

well-developed in the middle of the branch. Upper glume pubescent,

very rarely glabrous. P. longifolium

Figure 103. Panicum repens L.

Figure 104. Panicum sarmentosum Roxb.

Figure 105. Panicum trichocladum Hack, ex K.Schum. in Engl.

Figure 106. Paspalum conjugatum P.J.Bergius.

Figure 107. Paspalum longifolium Roxb.
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4b. Branches 2—4( —6), 1 —1.5( —1.9) mmwide. One of the spikelets of a

pair usually reduced. Upper glume glabrous. P. orbiculare

5a. Culms with stolons. Spikelets oblong, acute. P. vaginatum
5b. Culms tufted, stolons absent. Spikelets ovate or obovate to suborbicular,

blunt. 6

6a. Spikelets usually broadly obovate, ( 1 .25 —) 1 .3 —1 .8 times as long as wide,

yellow-brown to brown; upper glume and 1
st lemma 3- or 5-veined,

smooth, veins distinctly darker than between the veins; 2 nd floret yellow-

brown to brown in fruit. P. orbiculare

6b. Spikelets usually suborbicular, 1.05 —1.25( —1.5) times as long as wide,

brown to dark brown; upper glume 5- or 7-veined, somewhat rumpled;

1
st lemma 5—9-veined, veins the same colour as between the veins; 2 nd

floret dark brown in fruit. P. scrobiculatum var. bispicatum

Paspalum conjugatum P.J.Bergius - Fig. 106, Plate 22.

Buffalo Grass, Rumput Kerbau
Ridley 1907: 124; 1925: 218. Gilliland 1971: 180. De Koning and Sosef 1985: 290.

Kengera/. 1998: 176.

Culms with long stolons, erect part 15—60 cm long. Sheath 1.5 —13 cm long, narrowing

towards tip, more or less flattened, midrib raised, glabrous, margin with up to 1 mm-long
white hairs, external ligule short-hairy. Ligule 0.2 —0.7 mmlong. Blade (

1 —)2 —9( —20) cm
long, (1 —)3 —9 mmwide, sparsely hairy, margin hairy, base cuneate. Inflorescence central

rachis 3—10 mmlong, branches 2; longest branch 7—16.5 cm long, 0.7 —0.8 mmwide, with

few long hairs at base only. Pedicel 0.5 —0.8 mmlong, glabrous. Spikelets single, 1.5 —1.7

mmlong, 1 —1.2 mmwide, ovate; upper glume 1.5 —1.7 mmlong, 2 concolorous veins

(midvein suppressed), smooth, marginal hairs 1.5 —2 mmlong and white; l
s1 lemma 2 veins,

glabrous; 2 nd lemma 1.4 —1.5 mmlong, pale green.

Not native; America, introduced in Africa, Asia and Australia. First record 1884.

Common.
In unshaded to shaded, dry to moist places as lawns, roadsides, open wasteland, etc.

De Koning and Sosef (1985) report a much longer ligule (0.7 —1 .6 mmlong). Axonopus

compressus has hairy nodes, densely fringed ligules and a less dense external ligule.

Paspalum longifolium Roxb. - Fig. 107.

Ridley 1925: 217. Gilliland 1971: 182. De Koning and Sosef 1985: 297. Keng etal.

1998: 176.

P. platycoleum Ridl. 1925: 217 (excluding Singapore).

Culms tufted, 50—125 cm long. Sheath 5—24 cm long, more or less flattened, midrib raised,

glabrous to densely long-hairy, margins glabrous or hairy in upper half. Ligule 0.8 —2.5 mm
long. Blade (3 —)17 —36 cm long, (3 —)4 —7 mmwide, base cuneate and hairy at upperside.

Inflorescence central rachis 5—10 cm long, branches (4 —)6 —1 1 ; longest branch 6.5 —8 cm
long, 2—3 mmwide, margins at least at base hairy. Pedicel 0.5 —1.5 mmlong, glabrous.

Spikelets in pairs, 2—2.4 mmlong, 1 .3 —1 .7 mmwide, broadly (ob-)ovate; upper glume 2

—

2.4 mmlong, 3 concolorous veins, smooth, (sparsely) hairy; 1
st lemma 3 veins, (sparsely)

hairy; 2 nd lemma 1.6 —2 mmlong, pale brown.
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Native; India to Vietnam, and SE to the Pacific and N. Australia. First record 1880s.

Rare.

In moist to wet places or in up to 60 cm-deep water, sometimes floating on open water.

Paspalum orbiculare G.Forst. - Fig. 108.

Ridley 1925: 217. Gilliland 1971: 184. De Koning and Sosef 1985: 299. Keng et al.

1998: 176.

Culms single or tufted, erect to geniculate, 9—80 cm long. Sheath up to 20 cm long, more or

less flattened, midrib raised, glabrous. Ligule 0.7 —1 mmlong. Blade 3—13( —50) cm long,

2.5 —5.5 mmwide, glabrous, base somewhat rounded and glabrous to long-hairy. Inflorescence

central rachis 1—4cm long, branches 2—6; longest branch 2—6 cm long, 1 —1.2 mmwide,

margins scaberulous, base hairy. Pedicel 0.5 —0.6 mmlong, scaberulous. Spikelets single or

in pairs with the inner often reduced to tiny glumes, 1.9 —2.1 mmlong, 1.6 —1.9 mmwide,

(broadly) obovate (to suborbicular); upper glume 1.9 —2.1 mmlong, 3 or 5 dark-coloured

veins, smooth, glabrous; 1
st lemma 5—9 veins, glabrous; 2 nd lemma 1 .5 —1 .9 mmlong, yellow-

brown to brown in fruit.

Native; India to Taiwan and Hong Kong, and S to Polynesia and N. Australia. First

record 1932. Common.
In dry to wet unshaded places or in water up to 25 cm deep.

It is difficult to distinguish this species from P. scrobiculatum var. bispicatum. The
way the upper glume fits around the spikelet (smooth vs rumpled) seems to be the easiest

character to use in the field.

Paspalum plicatulum Michx. - Fig. 109.

De Koning and Sosef 1985: 313. Duistermaat 2004: 37.

Culms tufted, 30—150 cm long. Sheath with midrib raised, hairy in marginal area or upper

half. Ligule 1.5 mmlong. Blade 6—18 cm long, c, 10 mmwide, hairy on underside.

Inflorescence central rachis 3—15 cm long, branches c. 10; longest branch c. 9 cm long,

0.9 —1 mmwide, sparsely hairy at base. Pedicel 0.5 mmlong, glabrous. Spikelets in pairs, c.

2.5 mmlong, c. 1.6 mmwide, obovate; upper glume 2.5 mmlong, 5 concolorous veins,

smooth, glabrous, with dark red-coloured spot in the centre; 1
st lemma as upper glume; 2 nd

lemma 2 mmlong, dark brown.

Not native; (sub-)tropical America, introduced in temperate Asia and Australasia. Single

record 2003 from Pulau Sakijang. Rare.

The species is cultivated for its high palatability to cattle in (sub-)tropical America,

the Chinese province of Gansu and in Papua New Guinea.

Paspalum scrobiculatum L. var. bispicatum Hack. - Fig. 110, Plate 23.

Kodo Millet

De Koning and Sosef 1985: 305. Keng et al. 1998: 177.

P. cartilagineum J.Presl: Gilliland 1971: 184.

P. commersonii Lam.: Ridley 1925: 218.

P. scrobiculatum L.: Ridley 1907: 124. Gilliland 1971: 185.

Culms tufted, 40—60 cm long. Sheath 8—13 cm long, more or less flattened, midrib raised,

glabrous. Ligule 0.5 —1 mmlong. Blade 8—40 cm long, 5—7 mmwide, glabrous, margin

glabrous or sparsely hairy, base cuneate and glabrous or hairy. Inflorescence central rachis

1 .5 —3 cm long, branches 2—6; longest branch 5—9.5 cm long, 1 .5 —2.5 mmwide, glabrous

or hairy at base. Pedicel 0.5 mmlong, glabrous. Spikelets single, 2—2.3 mmlong, 1.5 —1.9

mmwide, suborbicular to broadly (ob-)ovate; upper glume 2—2.3 mmlong, 5 concolorous



108 Supplement of Gardens' Bulletin Singapore 57 (2005)

veins, rumpled, glabrous; l
sl lemma 5 or 7 veins, glabrous; 2 nd lemma 1 .7 —2 mmlong, dark

brown in fruit.

Native; tropical Africa, Asia, Pacific and Australia. First record 1889. Common.
In unshaded to shaded, dry to moist places, roadsides, wastelands; seems less common

in urban environments.

The difference with P. orbiculare is mentioned there.

Paspalum vaginatum Sw. - Fig. Ill, Plate 24.

Saltwater Paspalum, Rumput Dawai
Gilliland 1971: 182. De Koning and Sosef 1985: 309. Keng et al. 1998: 177.

P. distichum Ridl.: 1907: 124; 1925: 218.

Culms much branched at base, with stolons up to 300 cm long, erect shoots 25—80 cm long.

Sheath 2—4.5 cm long, rounded to somewhat flattened, midrib not or slightly raised, glabrous,

margin at tip hairy. Ligule 1 mmlong. Blade (2 —)8 —15 cm long, 1 .5 —3.5 mmwide, glabrous,

base cuneate and much narrower than sheath. Inflorescence central rachis absent, branches 2;

longest branch 2.5 —5.5 cm long, 1 —1 .6 mmwide, glabrous, empty at basal 4—6 mm. Pedicel

0.5 —0.7 mmlong, glabrous to scaberulous. Spikelets single, 2.7 —4.4 mmlong, 1.2 —1.5

mmwide, oblong; upper glume 2.6 —4.4 mmlong, 5 or 6 concolorous veins, smooth, glabrous;

1
st lemma 5 or 7 veins, glabrous; 2 nd lemma 2.2 —3 mmlong, pale green.

Native; pan(sub)tropical. First record 1890. Rather common.
Halophilous (i.e. growing in saline soil), in open habitats as beaches, mangrove margins,

tidal pools; can withstand flooding.

Pennisetum Rich.

Culms usually tufted, erect to ascending (or with stolons in P. polystachion); basal internodes

10—15 mmdiameter; nodes glabrous or appressed hairy. Sheath rounded. Ligule membranous
at base, with hairs at tip. Young leaf blade inrolled. Blade at base (somewhat) rounded, margins

scaberulous, midvein at upperside at least at base prominent and white. Inflorescence dense

spike. Spikelets in groups of 1 —3, each group surrounded by involucre of bristles falling off

together with the spikelet(s); involucral bristles (slightly) longer than the spikelets, fused

only at the very base, the longest in basal half plumose. Spikelet not flattened, 2-flowered

with 1
st floret sterile or male and 2 nd bisexual, unawned; glumes and 1

st palea hyaline (or

absent); lemmas and 2 nd palea (thin) herbaceous; 2 nd
floret glabrous, palea slightly shorter

than lemma. Anthers 3.

Pennisetum glaucum, P. macro st achy um and P. setaceum have been grown in the

Botanic Gardens and in the garden of the University of Singapore. They are not included

here.

Differences with Cenchrus and Setaria are mentioned under Cenchrus.

la. Inflorescences 2—4 per culm; central rachis with ridges or winged below

the spikelets, glabrous. Spikelets single, 3.5 —5 mmlong. Anthers 1.1

—

1.4 mmlong, glabrous. P. polystachion

Figure 108. Paspalum orbiculare G.Forst.

Figure 109. Paspalum plicatulum Michx.

Figure 1 10. Paspalum scrobiculatum L. var. bispicatum Hack.

Figure 111. Paspalum vaginatum Sw.
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lb. Inflorescences 1 (or 2) per culm; central rachis smooth to inconspicuously

ribbed, densely hairy. Spikelets in groups of 1 —3, 5—5.8 mmlong.

Anthers 2.3 —3 mmlong, ciliolate at tip. P.purpureum

Pennisetum polystachion (L.) Schult. - Fig. 112, Plate 25.

Feather Pennisetum

Holmet al. 1977: 367—371. Veldkamp 1997a: 21 1 . Keng et al. 1998: 177.

Culm 98—200 cm long, stolons up to 1.5 mlong sometimes present. Sheath 9—1 5( —1 9) cm
long, glabrous to hairy, margins glabrous to hairy in upper half, external ligule an herbaceous

rim or absent. Ligule basal part 0.5 —0.7 mmlong, hairs at tip 1 —1.8 mmlong. Blade (5 —

)

1
7—30 cm long, (2 —)5 —7 mmwide, hairy. Inflorescences 2—4 per culm; central rachis 9

—

21 cm long, with prominent ridges to decurrently winged below the spikelets, glabrous.

Involucral bristles up to 24 mmlong, hairs up to 0.5 mmlong. Pedicel absent. Spikelets

single, 3.5 —5 mmlong, 0.7 mmwide; lowest bract as long as and 2 nd bract c. 0.6 times as

long as spikelet; lower glume absent; upper glume 3.5 —5 mmlong, 5 veins, glabrous to

short-hairy, acute; 1
st lemma 2.8 —3.2 mmlong, tip 3-lobed; 1

st palea absent; 2 nd lemma 2

—

2.3 mmlong, tip truncate and ciliate. Anthers 1.1 —1.4 mmlong, glabrous.

Not native; probably native to Africa, now pantropical. First record 1929 from the

Botanic Garden, 1959 in the wild. Rather common.
In open or partly shaded waste land, on well-drained soil.

It was introduced as a fodder crop, but today in many countries around the world it is

regarded as a weed (see Veldkamp 1997a).

Pennisetum purpureum Schumach. - Fig. 113, Plate 27.

Elephant Grass, Napier Grass

Holm et al. 1977: 367—371. Gilliland 1971: 162. Keng et al. 1998: 177.

Culm up to 250 cm long. Sheath 9—16 cm long, glabrous, external ligule absent. Ligule basal

part 0.3 —0.5 mmlong, hairs at tip 3.2 —4 mmlong. Blade (16 —)27 —45 cm long, (7 —)15

—

17 mmwide, underside glabrous, upperside (sparsely) hairy. Inflorescence 1 (or 2) per culm;

central rachis 8—27 cm long, smooth to inconspicuously ribbed, densely hairy. Pedicel 0.3

—

2.3 mmlong, scaberulous. Spikelets in groups of 1 —3, 5—5.8 mmlong, 0.9 —1.7 mmwide;

involucral bristles up to 19 mmlong, hairs up to 1.2 mmlong; either lowest bract c. 0.1 and

2 nd 0.2 —0.3 times as long as spikelet, or lowest 0.2 —0.3 times as long as and 2 nd as long as

spikelet; lower glume absent or 0.4 —0.5 mmlong; upper glume 1.2 —1.8 mmlong, veins,

glabrous, obtuse; 1
st lemma 4.1 —5 mmlong, acute; 1

st palea 4.1 mmlong or absent; 2 nd

lemma 4.7 —5.5 mmlong, acuminate. Anthers 2.3 —3 mmlong, ciliolate at tip.

Not native; Africa, now pantropical. First record 1931. Rather common.
In open or partly shaded waste land, generally on clayey soil.

Holttum {Holttum s.n., 1931, SING) records that this species was used as food for

Chinese carp and also as fodder for dairy cows.

Perotis Aiton
Veldkamp and Van Steenbergen 1992: 609—614.

Figure 112. Pennisetum polystachion (L.) Schult., spikelet surrounded by involucre of

bristles.

Figure 113. Pennisetum purpureum Schumach., group of three spikelets surrounded by

involucre of bristles.
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Perotis indica (L.) Kuntze - Fig. 114.

Cat's Tail Grass, Rumput Ekor Kucing

Gilliland 1971: 1 13. Veldkamp and Van Steenbergen 1992:610. Keng etal. 1998:

178.

P. latifolia Aiton: Ridley 1907: 149; 1925: 243.

Culms tufted, geniculate to decumbent, 20—40 cm long; nodes glabrous. Sheath 1 —5 cm
long, rounded, glabrous. Ligule membranous, 0.3 mmlong, tip ciliolate. Young leaf blade

inrolled. Blade 1 —3.5 cm long, 3—6 mmwide, glabrous, base cordate to amplexicaul and

pectinate. Inflorescence raceme, rachis 7—15 cm long, 0.1 —0.2 mmwide, scaberulous to

bristle-hairy. Pedicel 0.3 mmlong, bristle-hairy, persistent. Spikelets single, 1 .7 —2 mmlong,

0.4 mmwide, patent, easily falling off from base upwards leaving pedicel attached to rachis,

laterally flattened, 1 -flowered, awned; callus 0.3 mmlong, hispid, falling off with spikelet;

lowest bract as long as and 2 nd 0.9 times as long as spikelet; lower glume 1 .7 —2 mmlong,

hyaline to thin herbaceous, 1 vein, short hairy, obtuse, awn from tip 7—10 mmlong and

antrorsely scaberulous; upper glume 1.5 —1.9 mmlong, thin herbaceous, 1 vein, glabrous,

obtuse to acute, awn from tip 6.5 —9 mmlong; lemma 0.5 —1 mmlong, hyaline; palea —0.7

mmlong, hyaline.

Native; India to E China, throughout Malesia to Australia. First record 1880s. Rare.

On sandy soil near the coast, under Casuarina species, in coconut plantations, dry

grasslands.

Phragmites Adans.

Phragmites vallatoria (Pluk. ex L.) Veldk. - Fig. 115.

CommonReed, Rumput Gedabung
Veldkamp 1992: 232. Keng etal. 1998: 178.

P. communis auct., non Trim: Ridley 1925: 240 (excluding Singapore).

P. karka (Retz.) Steud.: Ridley 1907: 175 (excluding Singapore). Gilliland 1971: 49.

Culms up to 300 cm long; internodes hollow, up to 15 mmdiameter; nodes glabrous. Sheath

10—12 cm long, rounded, glabrous. Ligule of younger leaves row of hairs and 4—6 mm
long, of flag leaf with basal part membranous and 0.1 —0.3 mmlong and hairs at tip 0.3 —0.4

mmlong; just behind ligule few up to 1 mmlong hairs on blade. Young leaf blade inrolled.

Blade c. 32 cm long, c. 10 mmwide, glabrous, base rounded. Inflorescence panicle, silky

hairy, central rachis c. 26 cm long, branches many; longest branch c. 15 cm long, thin, branched.

Pedicel 3—4 mmlong, thinner than branch, scaberulous. Spikelets single, at least 11 mm
long and 5 mmwide, 4—more-flowered with 1

st floret sterile and others bisexual, unawned;

rachilla between the glumes and the 1
st lemma 0.5 mmlong and glabrous and persistent,

between the upper florets 0.5 mmlong and with up to 5 mm-long hairs and articulated; the

two lowest bracts up to 0.3 times as long as spikelet; lower glume 3.3 mmlong, enveloping,

thin herbaceous, glabrous, 3 veins; upper glume as lower, 3.6 mmlong; 1
st lemma 7 mmlong,

herbaceous, 3 veins, glabrous, acute; 1
st palea 3 mmlong, thin herbaceous; 2 nd lemma as 1

st

,

8.5 mmlong; 2 nd palea as 1
st

; 3 rd and higher florets as 2 nd
, but gradually smaller in size.

Native; Asia and Australia. Single record 1880s around Freshwater Isle (unknown
locality). Extinct (1880s).

Figure 1 14. Perotis indica (L.) Kuntze.

Figure 115. Phragmites vallatoria (Pluk. ex L.) Veldk., spikelet with rachilla articulated

above the first floret.

Figure 116. Pogonatherum crinitum (Thunb. in Murray) Kunth.

Figure 117. Polytrias indica (Houtt.) Veldk.
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In wet places.

Differences with the other species with silky-hairy panicles are mentioned under

Imperata.

Pogonatherum P. Beau v.

Pogonatherum crinitum (Thunb. in Murray) Kunth - Fig. 1 16, Plate 26.

Bamboo Grass, Rumput Sembor Batu

Keng etal 1998: 178.

P.paniceum (Lam.) Hack.: Gilliland 1971: 251.

P. saccharoideum P.Beauv. var. monandra Hack.: Ridley 1907: 154; 1925: 195 (both excluding

Singapore).

Culms tufted, sometimes woody at base, stolons absent, 12—50 cm long; nodes hairy. Sheath
2—3( —5) cm long, rounded, glabrous, one margin hairy. Ligule membranous, 0.4 —0.5 mm
long, tip ciliolate. Young leaf blade inrolled. Blade 3.5 —5.5 cm long, 1 —3 mmwide, glabrous,

margin smooth to scaberulous, base cuneate and long-hairy. Inflorescence spike-like raceme;

central rachis 1.5 —3.5 cm long, hairy. Pedicel 0.7 mmlong, flattened, hairy. Spikelets in

pairs of 1 sessile and 1 pedicelled. Sessile spikelet 1.5 —2 mmlong, 0.4 —0.5 mmwide,

laterally flattened, 1- or 2-flowered with 1
st floret sterile or absent and 2 nd bisexual, awned;

callus very short, with up to 1 mm-long hairs; lowest bract c. 0.9 times as long as and 2 nd as

long as spikelet; lower glume 1.1 —1.5 mmlong, thin herbaceous, glabrous, tip truncate and

ciliolate; upper glume 1.5 —1.7 mmlong, thin herbaceous, glabrous or hairy in upper half,

awn from tip 12—17 mmlong and golden brown; 1
st lemma and palea absent or 1 —1 .4 mm

long and hyaline; 2 nd lemma 1 —1.1 mmlong, hyaline, glabrous, tip bifid and ciliolate, awn
from notch 23 mmlong and golden brown; 2 nd palea 0.4 —1 mmlong, hyaline. Pedicelled

spikelet as sessile, 1.4 mmlong, 1 -flowered.

Native; India to Japan, S to Peninsular Malaysia and Singapore. First record 1950.

Rare.

On shaded to sunny granite outcrops, rocky places, and unplastered brick walls.

Contrary to what the English name suggests this is not a bamboo. It is much smaller

than bamboos and not woody. Moreover, real bamboos have two types of leaves (culm and

foliage), and clusters of spikelets scattered along a rachis (nodular inflorescence). It is cultivated

as an ornamental.

Polytrias Hack.

Polytrias indica (Houtt.) Veldk. - Fig. 117.

Brown-top Grass

Veldkamp 1991: 180. Keng et al. 1998: 179.

Eukdia praemorsa (Nees) Stapf ex Ridl. 1925: 197.

P. amaura (Biise) Kuntze: Gilliland 1971: 244.

P. praemorsa Hack.: Ridley 1907: 164.

Culms geniculate or with stolons, 25—40 cm long; nodes hairy, upper ones glabrescent. Sheath

1.5 —5.5 cm long, rounded, glabrous or sparsely hairy at tip, margins glabrous or hairy at

base. Ligule membranous, 0.5 mmlong, tip ciliolate. Young leaf blade inrolled. Blade 2.5

—

4 cm long, 2—3.5 mmwide, hairy, base rounded and with long hairs. Inflorescence spike-like

raceme; rachis 4—6.5 cm long, rounded, with a longitudinal row of hairs between the spikelets.

Pedicel 2 mmlong, thinner than rachis, flattened, hairy. Spikelets in threes, both the lateral

sessile and the middle pedicelled but otherwise similar, 3.5 —3.7 mmlong, 0.8 —0.9 mm
wide, dorsiventrally flattened, 1 -flowered (but see note), awned; lowest bract c. 0.9 times as

long as and 2 nd as long as spikelet; lower glume 3.4 —3.5 mmlong, herbaceous, 4 or 5 veins.



Field Guide to the Grasses of Singapore (Excluding the Bamboos) 115

hairy, tip truncate and with protruding marginal veins; upper glume 3.5 —3.7 mmlong, thin

herbaceous, 3 veins, hairy in upper half, obtuse; lemma 1.2 —1.5 mmlong, hyaline, tip bifid

and sparsely hairy, awn from notch 10—13 mmlong and geniculate with lower part twisted

and upper part antrorsely scaberulous; palea 0.6 mmlong, hyaline.

Probably not native; possibly native to Java, now pantropical. First record 1889. Extinct

(1963).

In dry, sunny places, e.g. lawns, waste ground.

Technically speaking, the spikelets are 2-flowered, with the 1
st lemma and palea lacking.

The lemma that is present is positioned next to the upper glume; if the spikelet was truly 1-

tlowered, the lemma would be positioned opposite the upper glume (adjacent to the lower

glume).

It was probably introduced as a lawn grass. Veldkamp (1991) reports that it occurs

especially in areas with a strong East monsoon but that in moister areas it is outcompeted by

Axonopus.

Rottboellia L.f.

Veldkamp et al. 1986: 281—307.
The genus is said to be different from Mnesithea in having a male 1

st floret (Veldkamp

etal. 1986).

Rottboellia cochinchinensis (Lour.) Clayton - Fig. 118.

Veldkamp et al. 1986: 305. Duistermaat 2004: 38.

R. exaltata L.f.: Holm etal. 1977: 139.

Culms tufted, with short rhizomes and thick roots, c. 80 cm long; nodes glabrous. Sheath 6

—

7 cm long, rounded, spiny-hairy, margin hairy. Ligule membranous, 1.5 mmlong, tip ciliolate.

Young leaf blade inrolled. Blade 21 —45 cm long, 11 mmwide, spiny-hairy at upperside,

margin scaberulous, base rounded. Inflorescence 1 per sheath, several from 1 culm, spike-

like raceme, 5—7 cm long; rachis articulating, glabrous, simple; internodes at articulation

with a central knob, basal part flattened and 2—3.8 mmwide, upper part rounded and 2—4.5

mmwide. Pedicel 3.5 mmlong, glabrous, flattened, one margin fused with rachis. Spikelets

in pairs of 1 sessile and 1 pedicelled, unawned. Sessile spikelet 4.5 —5 mmlong, 1.7 —4 mm
wide, not flattened, 2-flowered with 1

st floret male and 2 nd bisexual; the two lowest bracts as

long as spikelet; lower glume 4—5 mmlong, flattened, indurated, glabrous, minutely granular,

submarginal keels smooth and in upper part winged or not, tip obtuse or minutely bifid; upper

glume 4.5 —5 mmlong, boat-shaped, indurated, glabrous, upper half minutely granular, tip

acute and keeled; 1
st lemma 3.5 —4.5 mmlong, thin herbaceous; 1

st palea 3—4.3 mmlong; 2 nd

lemma c. 3 mmlong, hyaline; 2 nd palea absent or c. 1 mmlong. Pedicelled spikelet reduced to

2 flattened herbaceous glumes enclosing —2 hyaline bracts.

Not native; Paleotropics. First record 1995. Rare.

Found on reclaimed land.

Material was undoubtedly introduced with sand brought in for land reclamation. It is

likely to spread further as it is one of the world's worst weeds (Holm et al. 1977).

The internodes of the inflorescence are corky, allowing them to float on water after

articulation. Dispersal by ants, which are attracted by the central knob (or elaiosome) that

contains oily substances, is reported by Veldkamp et al. (1986: 295).

The species is probably more variable than previously thought (Veldkamp et al. 1986,

Duistermaat 2004). Mnesithea glandulosa is different in having free pedicels and lower glumes

with 2—7 gland-like warts in the lower half of the keels.
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Saccharum L.

Whalen 1991: 109—125. Hodkinson et al. 2002: 381—392.
Ripidium Trin., non Bernh.

Culms with rhizomes and tufted, 100—500 cm long; internodes solid, 5—45 mmdiameter,

just above the node with 1 or more rows of root-eyes; nodes glabrous. Sheath 20—40 cm
long, rounded, margins glabrous or at throat hairy, shouldered, auricles triangular and glabrous.

Ligule membranous, 0.5 —3 mmlong, tip ciliolate. Young leaf blade inrolled. Blade 50—200
cm long, glabrous, margin serrulate, base cuneate. Inflorescence panicle, silky hairy, central

rachis present, branches many and articulated; longest branch widest part 3 mmwide, branched.

Spikelets in pairs of 1 sessile (falling off with rachis internode and pedicel) and 1 pedicelled,

otherwise similar, not flattened, 2-flowered, unawned; the two lowest bracts 0.9 —1 times as

long as spikelet; both lemmas hyaline, 1
st lemma almost as long as glumes, 2 nd lemma absent

to 0.75 times as long as glumes; 1
st palea absent; 2 nd palea absent to as long as 2 nd lemma,

hyaline.

Ripidium probably has to be split off (Hodkinson et al. 2002: 391), which would here

only include Saccharum arundinaceum.

Almost all modern-day commercial sugarcanes are complex hybrids of S. officinarum

with S. spontaneum and/or S. sinense (Whalen 1991). For this reason, S. sinense is included in

the key but hybrids are not included. Plants rarely seem to flower in Singapore. Unfortunately,

most can only be identified when flowering.

Differences with the other species with silky-hairy panicles are mentioned under

Imperata.

The key (leads 2—4) follows Whalen (1991).

la. Root-eyes in 1 row above node (Plate 28). Sheath glabrous. Callus glabrous.

Lower glume with c. 3 mmlong silky hairs. S. arundinaceum
lb. Root-eyes in 2—9 rows above node (Plate 29). Sheath hairy or glabrous.

Callus with up to 12 mmlong silky hairs. Lower glume glabrous or with

ciliate margin or tip. 2

2a. Sheath hairy. Peduncle and central rachis glabrous or sparsely hairy, hairs

up to 0.5 mmlong. 2 nd lemma absent or much reduced. Culms 20—45

mmdiameter, green to yellow, red or violet. S. officinarum

2b. Sheath hairy or glabrous. Peduncle and central rachis densely hairy, hairs

c. 2.5 mmlong. Both lemmas present. Culms 5—30 mmdiameter. 3

3a. Rhizome short (plant bunch forming). Culms 15—30 mmdiameter, with

leaf sheaths falling off. Sheath hairy or glabrous. Blade 25—60 mm
wide. Lodicules glabrous. 5. sinense

3b. Rhizome elongate. Culms 5—15 mmdiameter, with persistent leaf sheaths.

Sheath glabrous. Blade 3—30 mmwide. Lodicules ciliate.

5. spontaneum

Figure 118. Rottboellia cochinchinensis (Lour.) Clayton, part of the rachis with a pair of

spikelets.

Figure 119. Saccharum arundinaceum Retz.

Figure 120. Saccharum spontaneum L.
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Saccharum arundinaceum Retz. - Fig. 119, Plate 28.

Tebu Salah

Ridley 1907: 153; 1925: 193. Gilliland 1971: 226. Kenge/a/. 1998: 179.

Ripidium arundinaceum (Retz.) Grassl

Culms with short rhizomes, erect to ascending; basal internodes c. 10 mmdiameter, root-eyes

in 1 row. Sheath more or less persistent, glabrous. Ligule 1 mmlong and abaxially with row
of 5 mmlong hairs. Blade 10—42 mmwide. Inflorescence 6—30 cm wide, peduncle and

central rachis glabrous, central rachis 29—90 cm long; longest branch 9—45 cm long;

internodes ultimate branches 4—6.5 mmlong, with up to 10 mmlong silky hairs at base only.

Pedicel 2.5 —3 mmlong, sparsely hairy, hairs up to 2.5 mmlong. Spikelet 2.8 —4.2 mmlong,

c. 1.5 mmwide; callus 0.4 mmlong, glabrous; lower glume 2.8 —4.2 mmlong, herbaceous,

hairy, hairs c. 3 mmlong; upper glume up to 3.9 mmlong, hyaline, long-hairy; 1
st lemma with

hairs up to 1 mmlong; 2 nd lemma up to 3.1 mmlong. Lodicules ciliate.

Native; India to S. China, Malesia to New Guinea. First record 1900. Rare.

On river banks.

Saccharum officinarum L. - Fig. 121, Plate 29.

Sugar Cane, Tebu

Gilliland 1971 : 227. Whalen 1991: 118. Keng et ai 1998: 179.

Culms with short rhizomes, erect; basal internodes 20—45 mmdiameter, root-eyes in 2—

9

rows. Sheath deciduous, hairy. Ligule 0.5 —3 mmlong. Blade 40—60 mmwide. Inflorescence

14—17 cm wide, peduncle and central rachis sparsely hairy with hairs appressed and c. 0.5

mmlong, central rachis 40—60 cm long; longest branch c. 15 cm long; internodes ultimate

branches 4—6.5 mmlong, with up to 10 mm-long silky hairs at base only. Pedicel 2.5 —3 mm
long, ciliate at tip. Spikelet 3.2 —3.6 mmlong, 0.8 —0.9 mmwide; callus 0.4 mmlong, hairy,

hairs up to 2 mmlong; lower glume 3.2 mmlong, herbaceous, glabrous or hairy at tip; upper

glume herbaceous, glabrous, margins hairy, hairs up to 0.9 mmlong; 1
st lemma margins hairy;

2 nd lemma absent or much reduced. Lodicules glabrous.

Not native; Melanesia, now cultivated throughout the tropics. First record 1921 (Botanic

Gardens). Cultivated.

In gardens and waste places where rhizomes were dumped.
This species is a hybrid between Miscanthus floridulus and S. robustum. It is only

known from cultivation, where it is grown for sugar and juice and is one of the few economically

important crops from Papuasia. In Singapore it rarely flowers.

Saccharum sinense Roxb.
India Cane

Whalen 1991: 113.

This species is used for modern cultivar hybrids (see note under Saccharum).

It is present in the Botanic Gardens, but the basal internodes are only 12 mmdiameter

and the leaves are just 13 mmwide. It is probably one of the clones resembling S. spontaneum

(Whalen 1991: 115).

Saccharum spontaneum L. - Fig. 120.

Wild Cane
Gilliland 1971: 224. Whalen 1991: 112. Keng et al. 1998: 180.

Culms with long rhizomes, erect; basal internodes 5—15 mmdiameter, root-eyes in 2 rows.

Sheath persistent, glabrous. Ligule c. 3 mmlong. Blade 3—30 mmwide. Inflorescence c. 5

cm wide, peduncle and central rachis densely hairy with hairs appressed and c. 2.5 mmlong.
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central rachis 20—50 cm long; longest branch 4—5 cm long; internodes ultimate branches

2.5 —3.5 mmlong, with 3—10 mm-long silky hairs. Pedicel 1.2 —1.6 mmlong, sparsely

hairy, hairs up to 2.5 mmlong. Spikelet 3.4 —3.9 mmlong, c. 0.7 mmwide; callus 0.1 mm
long, densely hairy, hairs up to 11.5 mmlong; lower glume 3.3 —3.8 mmlong, basal part

indurated, upper part hyaline, glabrous, margins ciliate; upper glume 3.4 —3.7 mmlong,

margins and vein ciliate; 1
st lemma ciliate in upper half; 2 nd lemma up to 2.7 mmlong. Lodicules

ciliate.

Not native; Paleo(sub)tropics. First record 1946. Extinct (1954).

On sandy soil, near water.

According to Sinclair (Sinclair 40184, 1954, SING) it is not native to Singapore but

had spread throughout the island. However, it has never been collected since his time.

Sacciolepis Nash
Culms single to loosely tufted or with short stolons, erect; internodes hollow; nodes glabrous.

Sheath glabrous. Ligule membranous, tip ciliolate. Young leaf blade inrolled. Blade glabrous,

margins smooth. Inflorescence spike-like panicle, central rachis glabrous, "branches many;
longest branch up to 0.5 cm long, simple. Pedicel 0.4 —1 mmlong, glabrous. Spikelets single,

not flattened, gibbous, 2-flowered with 1
st floret sterile and 2 nd bisexual, unawned; lowest

bract 0.45 —0.55 times as long as and 2 nd as long as spikelet; glumes and 1
st lemma herbaceous;

lower glume at base enveloping, cordate, glabrous, acute; 1
st lemma glabrous or hispid at tip;

1
st palea hyaline.

la. Inflorescence 0.8 —8 cm long. Spikelets elongate ovoid, 2—3.4 mmlong,

acute. S. indica

lb. Inflorescence 12( —20) cm long. Spikelets subglobose to ovoid, up to 2

mmlong, obtuse. 5. myosuroides

Sacciolepis indica (L.) Chase - Fig. 122, Plate 31.

Short-spiked Sacciolepis

Ridley 1925: 232 (excluding Singapore). Bor 1960: 357. Keng etal. 1998: 180. —
S. indica var. indica: Gilliland 1971: 152.

Panicum indicum L.: Ridley 1907: 134.

S. angusta auct., non Stapf: Ridley 1925: 232.

S. turgida Ridl. 1925: 231. —S. indica var. turgida (Ridl.) Gilliland: Gilliland 1971: 154.

Culms 15—50( —90) cm long. Sheath 2.5 —4.3 cm long, rounded to keeled at tip. Ligule

0.2 —0.5 mmlong. Blade 3—10. 5( —19) cm long, 2—5.6 mmwide, base somewhat rounded.

Inflorescence 0.8 —8 cm long, not interrupted. Spikelet elongate ovoid, (2 —)2.6 —3.4 mm
long, 0.7 —1.5 mmwide, acute; lower glume 1.1 —1.7 mmlong, 5 or 7 veins; upper glume
1.9 —3.2 mmlong, 9 or 11 veins, glabrous to hispid in upper half, obtuse to cuspidate; 1

st

lemma 1 .7 —3 mmlong, 7 or 9 veins, truncate to acute; 1
st palea 0.7 —1.2 mmlong; 2 nd lemma

1 —1.5 mmlong, hyaline to indurated; 2 nd palea 0.9 —1.4 mmlong, hyaline to indurated.

Native; India to Australia. First record 1889. Common.
In unshaded to shaded, wet to moist grassland.

Gilliland mentioned both the length of the culm and leaf blade to distinguish this

species from S. myosuroides. However, the character that seems to differentiate these species

best is the shape of the spikelet (Bor 1960). Hymenachne ample xicaulis differs in having

(partially) filled culms, sheaths with transverse veins, longer panicle branches (up to 6 cm
long) and non-gibbous spikelets. Panicum auritum has blades 9—23 mmwide, inflorescences

with the longest branches at least 2 cm long and spikelets that are not gibbous.
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Sacciolepis myosuroides (R.Br.) A.Camus - Fig. 123.

Long-spiked Sacciolepis

Ridley 1925: 232. Bor 1960: 358. Gilliland 1971: 152. Keng et al. 1998: 180.

Panicum myosuroides R.Br.: Ridley 1907: 134.

Culms 65 cm long. Sheath 8—1 1 cm long, rounded. Ligule 0.5 mmlong. Blade c. 25 cm long,

3.5 mmwide, base cuneate. Inflorescence 1 2( —20) cm long, interrupted. Spikelet subglobose

to ovoid, 1.7 —2 mmlong, 0.9 mmwide, obtuse; lower glume c. 0.8 mmlong, 3 veins; upper

glume c. 1.7 mmlong, 7 veins, glabrous, obtuse; 1
st lemma 1.7 mmlong, 9 veins, obtuse. 1

st

palea 1.6 mmlong; 2 nd lemma 1.3 mmlong, indurated; 2 nd palea 1.3 mmlong, hyaline.

Native; India to Australia. Single record 1890 from Kranji. Extinct (1890).

In damp places.

The difference from S. indica is discussed there.

Schizachyrium Nees
Schizachyrium brevifolium (Sw.) Nees, mentioned as 'very shortlived in Singapore'

(Gilliland 1971: 291) has not been found. Compared with S. sanguineum, this is a smaller

plant with leaves up to 4 cm long and lower glume of the sessile spikelet up to 2.5 mmlong.

Schizachyrium sanguineum (Retz.) Alston - Fig. 124.

Gilliland 1971: 289. Keng et al. 1998: 181.

Andropogon hirtiflorus auct., non Kunth: Ridley 1907: 166.

S. semiberbe Nees: Ridley 1925: 210.

Culms tufted, erect, 1 15 cm long; nodes glabrous. Sheath 5—8 cm long, glabrous, basal strongly

keeled, upper rounded. Ligule membraneous, 1 .2 mmlong, tip ciliolate. Young leaf blade

folded along midrib. Blade 14 cm long, 3.5 mmwide, glabrous, base rounded. Inflorescence

spike-like raceme, 2—10 per culm; rachis 4—6 cm long, articulated, hairy on the callus with

hairs up to 1.5 mmlong, outside rounded, inside flattened. Pedicel 5 mmlong, flattened,

hairy on one margin. Spikelets in pairs of 1 sessile and 1 pedicelled; sessile spikelet 5.8 —6.5

mmlong, 0.5 —0.6 mmwide, not flattened, 2-flowered with 1
st

floret sterile and 2 nd bisexual,

awned; callus hairy; lowest bract as long as and 2 nd 0.9 times as long as spikelet; lower glume
5.8 —6.5 mmlong, herbaceous, glabrous, 5 veins, marginal ones keeled, tip bifid; upper glume
5.5 —6 mmlong, boat-shaped, hyaline, 1 vein, keeled, margins and keel ciliolate; I

s
" lemma

5.5 mmlong, hyaline; 1
st palea absent; 2 nd lemma 5 mmlong, deeply cleft for c. 4 mm, awn

from notch 10—16 mmlong with basal half twisted and upper half antrorsely scaberulous; 2 nd

palea 1.2 mmlong, hyaline. Pedicelled spikelet as sessile, but 3.5 —5 mmlong, unawned;

lower glume 3.5 —5 mmlong, aristate 0.5 mm; 2 nd lemma 3.2 mmlong, unawned.

Native; India to China and Malesia. First record 1880s. Extinct (1959).

In sandy places near the sea: beach or woodlands.

Scrotochloa Judz.

Judziewicz 1984: 299—304.
Scrotochloa is split off from Leptaspis because the inflorescence articulates as a whole

and its central rachis bears only one node (Judziewicz 1984). In Leptaspis the inflorescence is

persistent and its central rachis bears more than one node.

Figure 121. Saccharum officinarum L.

Figure 122. Sacciolepis indica (L.) Chase.

Figure 123. Sacciolepis myosuroides (R.Br.) A.Camus.
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Scrotochloa urceolata (Roxb.) Judz. - Fig. 125.

Shield Grass, Rumput Babi

Keng etal. 1998: 181. Judziewicz 1984: 300.

Leptaspis urceolata (Roxb.) R.Br.: Ridley 1907: 150; 1925: 255. Gilliland 1971: 47.

Culms single or in small tufts, erect, rhizome c. 9 mmdiameter, 30—100 cm long. Sheath c.

9 cm long, rounded, with transverse veins visible from the inside, sparsely hairy, margins

glabrous. Ligule basal part membranous and 0.3 mmlong, hairs at tip 0.5 mmlong. Young
blade inrolled. Blade 1 1 —32 cm long, 40—62 mmwide, twisted (underside facing upward),

pinninerved and with transverse veins, glabrous, base abruptly narrowed, pseudopetiole 20

—

50 mmlong, tip acuminate. Inflorescence panicle, deciduous as a whole, central rachis absent,

branches 5—8; longest branch 10—18 cm long, densely hairy, simple or branched. Pedicel

4—6 mmlong. Spikelets heteromorphous, unisexual, in pairs of 1 male and 1 female, 1-

flowered, unawned. Female spikelet 6—7.5 mmlong, 4—4.5 mmwide, globose-obovoid,

not flattened; both glumes early caducous; lemma 6—7.5 mmlong, indurated, 11 veins,

obovoid, constricted at basal 1.5 mm, with many hooked hairs, margins fused but for pore at

tip, tip beaked; palea 7—8.2 mmlong, protruding through pore at tip of lemma, thin herbaceous,

glabrous, tip bifid over 0.5 —1 mm. Male spikelet 4—6 mmlong, 0.7 —2.3 mmwide, more or

less laterally flattened, herbaceous; lower glume 1.5 mmlong, glabrous, 1 vein, obtuse; upper

glume as lower, 2.8 mmlong; lemma 5 mmlong, 9 veins, glabrous, truncate; palea 5.8 mm
long.

Native; Sri Lanka, SE Asia, New Guinea, Solomon Islands. First record 1889. Rare.

In moist and deeply shaded places in primary and mature secondary forest.

Setaria P. Beau v.

Veldkamp 1994: 373—384.
Ligule basal part membranous, with hairs at tip. Inflorescence 1 per sheath and 1 —4 per

culm, raceme or (spike-like) panicle, central rachis present. Pedicel present. Spikelets single,

most or all with involucre of 1 or more bristles, bristles persistent (not falling off with the

spikelet). Spikelet not flattened, 2-flowered with 2 nd floret bisexual, unawned; lowest bract

0.25 —0.45 times as long as spikelet; glumes and 1
st lemma (thin) herbaceous; 1

st palea hyaline;

2 nd lemma and palea indurated, glabrous.

Setaria sphacelata (Schumach.) Stapf & C.E. Hubb. has been grown in the University

Garden (now university campus adjacent to the Singapore Botanic Gardens and the Bukit

Timah Road).

Differences with Cenchrus and Pennisetum are mentioned under Cenchrus.

The key is after Veldkamp (1994).

la. Blades plicate (Fig. 7c). Inflorescence a lax panicle, longest branch 1 —16

cm long. 2

lb. Blades flattened. Inflorescence dense and bottle-brush-shaped, branches

absent or up to 0.8 cm long. 3

Figure 124. Schizachyrium sanguineum (Retz.) Alston, rachis with a pair of spikelets on

basal internode and one sessile spikelet on the upper internode.

Figure 125. Scrotochloa urceolata (Roxb.) Judz., pair of spikelets.

a. female spikelet, b. male spikelet.

Figure 126. Setaria barbata (Lam.) Kunth.

Figure 127. Setaria palmifolia (J.Konig) Stapf var. palmifolia.
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2a. Blade margin at base hairy. Central rachis of inflorescence hairy; branches

hairy. 2 nd lemma easily detachable from the spikelet, (at maturity)

transversally rugose. S. barbata

2b. Blade margin at base glabrous. Central rachis of inflorescence glabrous,

scaberulous; branches scaberulous, with short hairs at base only. 2 nd

lemma persistent, (at maturity) finely rugulose.

S. palmifolia var. palmifolia

3a. Involucre absent or consisting of 1 —3 bristles. Lower glume enveloping;

2 nd lemma easily detachable from the spikelet. S. italica

3b. Involucre consisting of 4—15 bristles. Lower glume half enveloping; 2 nd

lemma persistent. 5. parviflora

Setaria barbata (Lam.) Kunth - Fig. 126, Plate 32.

Veldkamp 1994: 375; 1999b: 236. Keng et al. 1998: 182.

Culms creeping, geniculate, ascending or scrambling, 30—200 cm long; nodes short-hairy.

Sheath 3—9 cm long, keeled to winged, glabrous or hairy, margins hairy. Ligule basal part

0.3 —1 mmlong, hairs at tip 0.5 —0.7 mmlong. Young leaf blade plicate and more or less

folded along midrib. Blade 13—68 cm long, (6 —)19 —35 mmwide, plicate, both sides with

up to 1.5 mm-long hairs, base long cuneate (to pseudopetiolate) and at margin with up to 4.5

mmlong hairs. Inflorescence 5.5 —18 cm long, open, central rachis with c. 2 mm-long hairs;

longest branch 1 —3 cm long, hairy, branched. Pedicel 0.5 —0.7 mmlong; bristle 1, up to 4

mmlong. Spikelet 2.4 —2.6 mmlong, 1.1 —1.3 mmwide, 1
st floret male; 2 nd lowest bract c.

0.65 times as long as spikelet; lower glume 0.7 —0.8 mmlong, enveloping, 3 veins, glabrous;

upper glume 1.6 —1.7 mmlong, 7 veins, glabrous; 1
st lemma 2.3 —2.5 mmlong, 7 veins,

glabrous; 1
st palea 2.1 —2.2 mmlong; 2 nd lemma 1.9 —2.2 mmlong, transversely rugose (at

maturity), easily detachable from the spikelet; 2 nd palea 1.8 —2 mmlong, rugulose.

Not native; probably native to West Africa, now pantropical. First record 1971.

Common.
Weed in moist and (partly) shaded roadsides and margins of woodlands.

Setaria italica (L.) P. Beau v. - Fig. 128.

Italian Millet, Sekoi

Ridley 1907: 144; 1925: 234 (both excluding Singapore). Gilliland 1971: 156.

Veldkamp 1994: 377. Keng et al. 1998: 182.

Culms single, erect, 25—90 cm long; nodes glabrous. Sheath 2—16 cm long, rounded, glabrous

or sparsely hairy towards tip, margins hairy. Ligule basal part 0.5 —0.7 mmlong, hairs at tip

1 .2 —1 .5 mmlong. Young leaf blade inrolled. Blade 5—40 cm long, 4—16 mmwide, flattened,

glabrous, margin scaberulous, base rounded and at margin with 1 mmlong hairs. Inflorescence

(0.5 —)8 —13 cm long, dense, central rachis with c. 1.5 mm-long hairs; longest branch up to

0.8 cm long, hairy, branched. Pedicel 0.5 —0.8 mmlong; bristles —3, up to 11 mmlong.

Spikelet 2.5—2.8 mmlong, 0.9—1.3 mmwide, 1
st floret sterile; 2 nd lowest bract 0.85—0.95

times as long as spikelet; lower glume 1.2 —1.3 mmlong, enveloping, 3 or 5 veins, glabrous;

Figure 128. Setaria italica (L.) P.Beauv.

Figure 129. Setaria parviflora (Poir.) Kerguelen.

Figure 130. Sorghum bicolor (L.) Moench, sessile spikelet.
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upper glume 2.3 —2.4 mmlong, 5 or 7 veins, glabrous; l
sl lemma 2.5 —2.6 mmlong, 5 or 7

veins, glabrous; 1
SI palea 1 —1.4 mmlong; 2 nd lemma 2.4 —2.5 mmlong, scaberulous. easily

detachable from the spikelet; 2 nd palea c. 2 mmlong, scaberulous.

Not native; probably native to warm-temperate subtropical Eurasia. First record 1962.

Extinct (1969).

On dry waste ground.

The species is grown for its grain and in Singapore has disappeared after its cultivation

ceased.

Setaria palmifolia (J.Konig) Stapf var. palmifolia - Fig. 127.

Broad-leaved Bristle-grass

Veldkamp 1994: 379.

Panicum plicata auct., non Lam.: Ridley 1907: 136 (excluding Singapore).

S. palmifolia (J.Konig) Stapf: Gilliland 1971: 157. Keng etal. 1998: 182.

S. plicata auct., non Cooke: Ridley 1925: 235 (excluding Singapore).

Culms tufted, erect, c. 85 cm long; nodes sparsely short-hairy. Sheath 20 cm long, rounded,

sparsely hairy, margins glabrous or hairy. Ligule basal part 1.4 mmlong, hairs at tip 0.6 mm
long. Young leaf blade plicate and more or less folded along midrib. Blade 24—33 cm long.

14—38 mmwide, plicate, glabrous or upperside hairy, base cuneate and with up to 5 mmlong

hairs. Inflorescence 25—37 cm long, open, central rachis scaberulous; longest branch 6—16

cm long, scaberulous, hairy at base, branched, ending in a bristle. Pedicel 0.5 —0.8 mmlong;

bristle —1, up to 9 mmlong. Spikelet 3.3 —3.5 mmlong, 1.1 —1.2 mmwide, 1
st floret

sterile; 2 nd lowest bract c. 0.7 times as long as spikelet; lower glume 1.3 —1.5 mmlong, half

enveloping, 3 (or 5) veins, glabrous; upper glume 1.9 —2.2 mmlong, 7 veins, glabrous; I"

lemma 3—3.3 mmlong, 6 veins, glabrous; 1
st palea 1.4 —1.6 mmlong; 2 nd lemma 2.5 —2.7

mmlong, rugulose at maturity, persistent; 2 nd palea 2.4 —2.5 mmlong, rugulose.

Probably not native; India to China, Japan, Malesia to New Guinea, not in Australia.

First record 1904 from the Botanic Gardens, 1962 in the wild. Extinct (1963).

Forest grass on lightly shaded and fairly moist but not wet ground.

The species was probably cultivated in the Botanic Gardens. In the wild it was found

only in one area adjacent to the Botanic Gardens from where it probably had spread.

Setaria parviflora (Poir.) Kerguelen - Fig. 129.

Veldkamp 1994: 379. Keng et al. 1998: 183.

S. glauca auct., non (L.) P.Beauv.: Ridley 1907: 144.

S.pallidifusca (Schumach.) Stapf & C.E.Hubb.: Gilliland 1971: 159 Cpallide-fusca').

S. pumila auct., non (Poir.) Roem. & Schult.: Tan 1995: 147.

S. rubiginosa Miq.: Ridley 1925: 234.

Culms tufted, with short rhizomes, 40—150 cm; nodes glabrous. Sheath 2—6 cm long, basal

flattened and midrib raised, upper rounded, glabrous. Ligule 0.8 —1.5 mmlong, basal part

0.3 —1 mmlong, hairs at tip 0.5 —1 mmlong (hairs shorter to longer than membrane). Young
leaf blade inrolled. Blade 5—17 cm long, 4—7 mmwide, flattened, glabrous, scaberulous.

base cuneate to somewhat rounded and scaberulous or with few up to 3 mmlong hairs.

Inflorescence 2—17 cm long, dense, central rachis with c. 1 mm-long hairs; longest branch

—0.4 cm long, hairy, simple. Pedicel 0.3 —0.5 mmlong; bristles 4—9, up to 7 mmlong.

Spikelet 1 .9 —2.3 mmlong, 0.9 —1 mmwide, 1
st

floret sterile; 2 nd lowest bract c. 0.5 times as

long as spikelet; lower glume 0.8 —1 mmlong, half enveloping, 3 veins, glabrous: upper

glume 1 —1.3 mmlong, 5 veins, glabrous; 1
st lemma 1.7 —2.3 mmlong, 5 veins, glabrous; 1

st

palea 1 .5 —2 mmlong; 2 nd lemma 1 —2 mmlong, rugulose, persistent; 2 nd palea 1.5 —1.7 mm
long, rugulose.
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Native; pan(sub)tropical. First record 1889. Rare.

On dry roadsides, fields, sandy sea shore.

The inclusion of S. pumila in Tan (1995: 'rare') most probably refers to S. parviflora.

Material of the former, which differs from S. parviflora in having spikelets of 2.8 —3.5 mm
long (Veldkamp 1994), has not been found.

Sorghum Moench
Culms tall, erect; basal internodes at least 5 mmdiameter. Sheath rounded, margins glabrous.

Ligule membranous, tip ciliolate to ciliate. Young leaf blade inrolled. Blade glabrous, midvein

at upperside at least at base prominent and white, base hairy. Inflorescence panicle, central

rachis present, branches many and branched. Pedicel flattened, margins hairy. Spikelets in

pairs or threes of 1 sessile and 1 or 2 pedicelled, 2-flowered. Sessile spikelet callus hairy; the

two lowest bracts c. as long as spikelet; lower glume flat to rounded, upper glume boat-

shaped; both lemmas and 2 nd palea hyaline; 1
st palea absent. Pedicelled spikelet lanceolate,

3—5 mmlong, 0.8 —0.9 mmwide, dorsiventrally flattened, male or sterile, unawned.

la. Culms tufted. Spikelets nearly globose at maturity, sometimes awned.

S. bicolor

lb. Culms long stoloniferous. Spikelets oblong-lanceolate, dorsiventrally

flattened, not much enlarged at maturity, unawned. S. propinquum

Sorghum bicolor (L.) Moench - Fig. 130.

Great Millet

Keng etal. 1998: 183.

S. vulgare (L.) Pers.: Gilliland 1971: 231.

Culms tufted, 135 cm long; nodes glabrous. Sheath 9—16 cm long, glabrous. Ligule 2—2.8

mmlong, tip ciliolate. Blade 20—70 cm long, 21 —42 mmwide, margins smooth, base rounded

to cordate. Inflorescence 11 —40 cm long, central rachis glabrous; longest branch 4—9 cm
long, sparsely hairy at base. Pedicel 1 —1.2 mmlong. Sessile spikelet subglobose, 4—5.8

mmlong, c. 3 mmwide, dorsiventrally flattened to subterete, awned or unawned; lower glume
3.6 —5.4 mmlong, indurated, 15 veins and 2 nd from margin keeled, with appressed hairs in

basal half, tip truncate; upper glume 3.7 —5 mmlong, indurated, 9 veins, glabrous to sparsely

hairy; 1
st lemma 3.5 —4.5 mmlong; 2 nd lemma c. 3.6 mmlong, 0.6 mmdeep bifid, awn if

present from notch and 4.5 —10 mmlong with basal part twisted and upper part scaberulous;

2 nd palea c. 2 mmlong. Pedicelled spikelet variously reduced.

Not native; Africa, now cultivated in tropical and warm-temperate regions throughout

the world. First record 1892. Cultivated (not found after 1965).

This species has many cultivars; it is more variable than described above.

Sorghum propinquum (Kunth) Hitchc. - Fig. 131.

Tebu Tikus

Gilliland 1971: 229. Keng etal 1998: 184.

S. affine auct.: Ridley 1925: 195 (excluding Singapore).

Culms single, with long stolons, 120—250 cm; nodes short-hairy. Sheath 19—21 cm long,

glabrous, external ligule a fringe of hairs. Ligule 1.3 —2.2 mmlong, basal part 0.3 —0.9 mm
long, hairs at tip 1 —1.5 mmlong. Blade 40—65 cm long, 11 —21 mmwide, margins serrulate,

base rounded. Inflorescence 25—42 cm long, central rachis with hairlike spicules; longest

branch 8—19 cm long, densely hairy at base. Pedicel 1 .4 —2 mmlong. Sessile spikelet oblong-

lanceolate, 4.2 —5.2 mmlong, 1.5 —1.8 mmwide, more or less dorsiventrally flattened,
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unawned; lower glume 3.7 —4.9 mmlong, herbaceous, 9 veins, marginal ones keeled, transverse

veinlets present, entirely with appressed hairs, tip acute; upper glume 4—5 mmlong,

herbaceous, 5 veins, sparsely hairy in lower 2/3 rd
; 1

st lemma 3.2 —4.5 mmlong; 2 nd lemma
2—3.2 mmlong; 2 nd palea 1.6 —2.5 mmlong. Pedicelled spikelet 3.8 —5 mmlong.

Probably not native; India to China and SE Asia. First record 1954. Rather rare.

In wasteland and on roadsides.

According to Keng et al. (1998) it is introduced in Singapore.

Sphaerocaryum Nees ex Hook.f.

Sphaerocaryum malaccense (Trin.) Pilg. - Fig. 132.

Elegant Roundseed
Gilliland 1971: 126. Keng et al. 1998: 184.

S. elegans Nees ex Steud.: Ridley 1907: 170; 1925: 241.

Culms creeping, erect part 10—20 cm long; nodes hairy. Sheath c. 4 mmlong, rounded, hairy,

one margin hairy. Ligule row of hairs, 0.5 —1 mmlong. Blade 1 —2.5 cm long, 4—9 mm
wide, glabrous, base cordate and at margin hairy. Inflorescence panicle, 2—4 cm long, central

rachis glabrous, branches many; longest branch c. 1.2 cm long, glabrous, simple. Pedicel 1
—

2.5 mmlong, glabrous. Spikelets single, c. 1 mmlong, c. 0.4 mmwide, not flattened, 1-

flowered, unawned; lowest bract c. 0.6 and 2 nd bract almost as long as spikelet; lower glume
0.6 mmlong, early caducous, thin herbaceous, glabrous, obtuse; upper glume as lower, 1 mm
long, acute; lemma 1 mmlong, thin herbaceous, short-hairy; palea as lemma, but narrower.

Native; India to Thailand, Peninsular Malaysia and Singapore. Twice recorded 1889

from Ang Mo Kio and Krangi. Extinct (1889).

In moist to wet places, swampy streams in forests, fields.

Sporobolus R.Br.

Baaijens and Veldkamp 1991: 393—458.
Nodes glabrous (or at base covered by sheaths). Sheath glabrous or with few hairs at throat

and/or margins. Ligule membranous, tip ciliolate. Young leaf blade inrolled. Blade glabrous,

base cuneate, glabrous (or with few hairs). Inflorescence panicle, central rachis present,

branches many and branched. Pedicel glabrous. Spikelets single, glabrous, 1 -flowered,

unawned.

The key to the species follows Baaijens and Veldkamp (1991).

la. Stoloniferous plants. Lower glume 0.55 —0.9 times as long as spikelet,

upper glume 0.75 —1 times as long. 5. virginicus

lb. Tufted plants. Lower glume 0.2 —0.5 times as long as spikelet, upper glume
up to 0.67 times as long. 2

2a. Pedicel 0.3 —0.7 mmlong. Spikelet 1.4 —1.9 mmlong; lemma and palea

herbaceous. S. indicus

Figure 131. Sorghum propinquum (Kunth) Hitchc, a group of one sessile and two

pedicelled spikelets.

Figure 132. Sphaerocaryum malaccense (Trin.) Pilg.

Figure 133. Sporobolus virginicus (L.) Kunth.

Figure 134. Sporobolus indicus (L.) R.Br. var. pyramidalis (P.Beauv.) Veldk.

Figure 135. Sporobolus tenuissimus (Schrank) Kuntze.

Figure 136. Sporobolus indicus (L.) R.Br, var.flaccidus (Roem. & Schult.) Veldk.
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2b. Pedicel 2—6 mmlong. Spikelet 0.9 —1.25 mmlong; lemma and palea

hyaline. S. tenuissimus

Sporobolus indicus (L.) R.Br.

Literature and synonymy: see varieties.

Culms single or tufted, rhizomes absent, erect, not rooting at lower nodes, basal internodes

almost absent and only elongating in flowering culm. Leaves of non-flowering plants all

basal, covering the nodes. Sheath 3—10 cm long, rounded, throat with up to 0.5 mmlong

hairs, one margin hairy. Ligule 0.2 —0.4 mmlong. Blade 4—35 cm long, 2—4.5 mmwide,

base glabrous or sparsely hairy. Pedicel 0.3 —0.7 mmlong. Spikelet not flattened; glumes

hyaline; lemma 1.2 —1.9 mmlong, herbaceous; palea 1.2 —1.8 mmlong, herbaceous.

Native; pantropical. First record 1877. Common.
In unshaded to partly shaded, dry to moist places, e.g. roadsides, fields, beaches.

Although fungus infections of the spikelets have been reported frequently, they are

not known from Singapore, possibly because mowing reduces the chances of infection f Baaijens

and Veldkamp 1991: 425).

This is a very variable species. At present three varieties are known for Singapore, but

these are difficult to distinguish. The key to the varieties in Singapore is after Baaijens and

Veldkamp (1991):

la. Upper glume truncate, less than half as long as the spikelet, slightly longer

than the lower glume. S. indicus var. pyramidalis

lb. Upper glume more or less acute, 0.4 —0.67 times as long as spikelet,

distinctly longer than the lower glume. 2

2a. Panicle usually somewhat lax and spikelets well-spaced. Spikelets usually

1 .4 —1 .6 mmlong. Anthers usually 2, 0.5 —0.8 mmlong. Seed 0.6 —0.9

mmlong. S. indicus \ar.flaccidus

2b. Panicle usually contracted and spikelets crowded. Spikelets usually 1 .8

—

1.9 mmlong. Anthers usually 3, 0.7 —1 mmlong. Seed 0.9 —1.1 mm
long. 5. indicus var. major

Sporobolus indicus (L.) R.Br, \ar.flaccidus (Roem. & Schult.) Veldk.

Lesser Dropseed - Fig. 136, Plate 34.

Baaijens and Veldkamp 1991 : 433. Keng et al 1998: 184.

S. diandrus (Retz.) P.Beauv.: Ridley 1907: 170; 1925: 244. Gilliland 1971: 106 (as diander).

Culms 20—100 cm long. Panicle 14—21 cm long, usually somewhat lax; longest branch 2

—

4.5 cm long, erecto-patent to patent, spikelets well-spaced. Spikelets usually 1.4 —1.6 mm
long; lowest bract 0.25 —0.30 and 2 nd 0.4 —0.6 times as long as spikelet; lower glume 0.3

—

0.5 mmlong, obtuse to truncate; upper glume 0.5 —0.9 mmlong, acute, serrate. Anthers

usually 2, 0.5 —0.8 mmlong. Seed 0.6 —0.9 mmlong.

Native; Mauritius, Pakistan, India, Malesia to Polynesia and Australia. First record

1877. Common.

Sporobolus indicus (L.) R.Br. var. major (Biise) Baaijens
CommonDropseed

Baaijens and Veldkamp 1991: 437. Keng et al. 1998: 184.

S.fertilis (Steud.) Clayton: Gilliland 1971: 106.
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S. indicus (L.) R.Br.: Ridley 1907: 171; 1925: 244.

Culms 20—100 cm long. Panicle 15—32 cm long, usually contracted; longest branch 2—3.5

cm long, erect, spikelets crowded. Spikelets usually 1.8 —1.9 mmlong; lowest bract 0.25

—

0.30 and 2 nd 0.4 —0.6 times as long as spikelet; lower glume 0.4 —0.5 mmlong, obtuse to

truncate; upper glume 0.6 —1 mmlong, obtuse to erose and denticulate. Anthers usually 3,

0.7 —1 mmlong. Seed 0.9 —1.1 mmlong.

Native; India to Japan, Malesia to Australia. First record 1892. Rather common.

Sporobolus indicus (L.) R.Br. var. pyramidalis (P.Beauv.) Veldk. - Fig. 134.

Baaijens and Veldkamp 1991: 439. Duistermaat 2004: 39.

Culms c. 155 cm long. Panicle 30—40 cm long, lax; longest branch 9 cm long, patent, spikelets

crowded. Spikelet c. 1.9 mmlong; lowest bract 0.15 and 2 nd 0.3 times as long as spikelet;

lower glume 0.3 mmlong, truncate; upper glume 0.6 mmlong, truncate. Anthers 3, 0.9 mm
long. Seed 0.8 —1 mmlong.

Not native; Africa, S. America. First record 2004. Rare.

Unshaded, open vegetation, sandy soil.

Sporobolus tenuissimus (Schrank) Kuntze - Fig. 135, Plate 35.

Baaijens and Veldkamp 1991: 444. Veldkamp 1997b: 512; 2003: 500. Duistermaat

2004: 38.

Single, erect, stolons absent, not rooting at lower nodes, 15—70 cm long, basal internodes

well developed. Leaves scattered along culm. Sheath 9—10 cm long, rounded, midrib slightly

raised, glabrous. Ligule 0.1 mmlong. Blade c. 15 cm long, 2 mmwide. Inflorescence 9—20

cm long, lax; longest branch c. 3.5 cm long, erecto-patent, spikelets well-spaced. Pedicel 2

—

6 mmlong. Spikelet c. 1.1 mmlong, 0.7 mmwide, laterally flattened; lowest bract c. 0. 15 and

2 nd
c. 0.45 times as long as spikelet; lower glume 0.15 mmlong, hyaline; upper glume 0.5 mm

long, hyaline; lemma 1 mmlong, hyaline; palea 0.9 mmlong, hyaline. Anthers 3, 0.3 —0.4

mmlong. Seed 0.7 mmlong.

Not native; tropical S America, Africa and India, introduced in Vietnam and Malesia.

First record 2003. Rare.

In flowerbeds and on roadsides, open vegetation, unshaded.

This species is likely to spread further in Singapore. It often grows in association with

Eragrostis amabilis, which differs in the more prostrate to ascending habit, the many-flowered

spikelets with a jagged and not globose profile, and the distinctly setose paleas.

Sporobolus virginicus (L.) Kunth - Fig. 133.

Beach Dropseed

Gilliland 1971: 108. Baaijens and Veldkamp 1991: 445.

Culms long stoloniferous, lower nodes rooting, erect part c. 20 cm long; basal internodes

shorter than sheaths; nodes covered by sheaths. Leaves scattered along culms. Sheaths

overlapping, rounded, margin at tip with few hairs. Ligule 0.5 mmlong. Blade 8—9 cm long,

3.5 mmwide, base with a few hairs. Inflorescence c. 6 cm long, c. 0.5 cm wide; longest

branch c. 1 cm long, appressed. Pedicel 0.3 —1.5 mmlong. Spikelet c. 2.3 mmlong, 0.5 mm
wide, somewhat laterally flattened; lowest bract c. 0.7 and 2 nd

c. 0.95 times as long as spikelet;

lower glume 1 .6 mmlong, thin herbaceous; upper glume 2. 1 mmlong, thin herbaceous; lemma
2.1 mmlong, thin herbaceous; palea 1.9 mmlong, thin herbaceous. Anthers 3, 1.1 mmlong.

Seed c. 0.9 mmlong.

Native; pan(sub)tropical. Single record 1941 from Changi. Extinct (1941).

Sandy sea-beach above high-water mark.

In Peninsular Malaysia it is only known from Langkawi. However, the species might



132 Supplement of Gardens' Bulletin Singapore 57 (2005)

have been overlooked, as it rarely seems to flower (according to Van Steenis on annotated

material from Bali; Baaijens and Veldkamp 1991 : 448). Also, because of the unstable substrate

populations may be very temporary.

Stenotaphrum Trin.

Sauer 1972: 202—222.

Stenotaphrum secundatum (Walt.) Kuntze - Fig. 137, Plate 33.

St. Augustine Grass, Rumput St. Augustine

Sauer 1972: 210. Keng et al. 1998: 185.

S. dimidiatum auct., non (L.) Brongn.: Gilliland 1971: 205.

Culms with long stolons, erect part c. 20 cm long; nodes glabrous. Sheaths 2—5.5 cm long,

flattened, midrib raised, glabrous, margin (at tip) with 1 —1.5 mmlong hairs. Ligule

membranous, 0.5 mmlong, tip ciliolate. Young leaf blade folded along midrib. Blade (0.7 —

)

5—15 cm long, 4—7 mmwide, glaucous, sparsely hairy, base cuneate to rounded with margins

glabrous or sparsely hairy, tip obtuse. Inflorescence spike-like panicle; central rachis 6—

9

cm long, 3—4 mmwide, glabrous, sinuous and alternately broadly winged; branches many,

up to 0.5 cm long, simple and each with 3 spikelets. Pedicel 0.2 —3.5 mmlong, flattened,

margins sparsely hairy. Spikelets single, basal 2 on each branch sessile to shortly pedicelled

and uppermost long pedicelled (and vestigial), 4.3 —4.8 mmlong, 1 .6 mmwide, not flattened,

2-flowered with 1
st floret male and 2nd bisexual, unawned; lowest bract 0.25 —0.3 and 2 nd

0.95 —1 times as long as spikelet; lower glume 1 .2 —1 .4 mmlong, orbicular, hyaline, glabrous,

obtuse; upper glume 3.9 —4.3 mmlong, herbaceous, 7 veins, glabrous, acute; 1
st lemma 4. 3

—

4.6 mmlong, indurated, glabrous, acute; 1
st palea 3.8 —4.4 mmlong, indurated; 2 nd lemma 4

mmlong, herbaceous, hairy at tip; 2 nd palea 3.8 —4 mmlong. Pollen irregularly shaped.

Not native; paleotropics. First record 1950. Common.
On roadsides, lawns.

Originally being a coastal pioneer, it seems to grow better in places with well-drained

soil. It only propagates vegetatively through its long stolons. Flowering plants are rare, pollen

is misshapen, and fruits have not been found in Singapore.

Themeda Forssk.

Culms erect, stolons absent, with drooping branches; internodes solid; nodes glabrous. Sheath

keeled, margins glabrous or hairy (in basal half). Ligule membranous, tip lacerate. Spatheate

inflorescence branched, with several spike-like racemes arising from spathes (much reduced

leaves). Ultimate spathe with a cluster of 1 —8 spike-like racemes; each spike-like raceme at

base with involucre of 2 pairs of sterile (or rarely male) and unawned spikelets, upper part

with 1 or 2 fertile and —3 sterile spikelet(s). Fertile spikelet not flattened, 2-flowered, awned;

callus densely hairy; the two lowest bracts about as long as spikelet; glumes indurated; lemmas
hyaline, 2 nd with awn from tip; paleas absent.

la. Young leaf blade folded along midrib. Sheath at least in upper half sparsely

to densely hairy. Ultimate spathe with cluster of 4—8 spike-like racemes

Figure 137. Stenotaphrum secundatum (Walt.) Kuntze.

Figure 138. Themeda arguens (L.) Hack., inflorescence with spathe.

Figure 139. Themeda villosa (Poir.) A.Camus.
a. spike-like raceme, b. pair of spikelets.

Figure 140. Thysanolaena latifolia (Roxb. ex Hornem.) Honda.
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with 4—8 awns. Spike-like raceme (nearly) sessile with peduncle up to

3 mmlong, fertile spikelet 1 . T. arguens
lb. Young leaf blade inrolled. Sheath glabrous or hairy on the margin. Ultimate

spathe with 1—2 spike-like racemes with 2—4 awns. Spike-like raceme
with peduncle 15—28 mmlong, fertile spikelets 2. T, villosa

Themeda arguens (L.) Hack. - Fig. 138.

Lesser Tasselgrass, Rumput Misai Adam
Ridley 1925: 212. Gilliland 1971: 300. Keng et al. 1998: 185.

Anthistiria arguens Willd.: Ridley 1907: 168.

Culms single or tufted, 30—120 cm long. Sheath 3.5 —5.5 cm long, at least in upper half

sparsely to densely hairy, margins glabrous or hairy in basal half. Ligule 1 —1.4 mmlong,

glabrous. Young leaf blade folded along midrib. Blade up to 45 cm long, 5—6 mmwide,

glabrous or hairy at margin and/or upperside, base rounded and hairy. Spatheate inflorescence

15—50 cm long. Ultimate spathe 3—4 cm long, hairy in basal half, with cluster of 4—

8

spike-like racemes. Spike-like raceme sessile, upper part with 1 pedicelled fertile spikelet.

Involucral spikelets 1 glume each, sessile spikelet 5—8 mmlong, pedicelled spikelet 0.4 mm
long. Pedicel of fertile spikelet 1.3 mmlong, glabrous. Fertile spikelet 6—6.5 mmlong, 1.5

mmwide; callus 2.5 mmlong; lower glume 6—6.4 mmlong, setose near tip; upper glume
6.3 —6.5 mmlong, upper half setose; 1

st lemma 3.1 —3.5 mmlong, glabrous; 2 nd lemma 3

—

3.2 mmlong, threadlike, awn 65—85 mmlong with basal 3 mmglabrous and upper part

twisted and setose.

Native; SE Asia and Australia. First record 1893. Rare.

Locally abundant in open dry places, on roadsides, railway tracks, sometimes as a

pioneer.

Themeda villosa (Poir.) A.Camus - Fig. 139, Plate 36.

Greater Tasselgrass, Rumput Riong

Ridley 1925: 212. Gilliland 1971: 301. Keng etal. 1998: 185.

Culms tufted, 200—300 cm long; internodes of non-flowering plants very short. Leaves of

non-flowering plants all basal and distinctly distichous, shoot fan-shaped. Sheath 12—23 cm
long, glabrous. Ligule 1 —1 .8 mmlong, glabrous or hairy at the back. Young leaf blade inrolled.

Blade 60—100 cm long, 7—10 mmwide, glabrous, base cuneate to somewhat rounded and

margin sparsely hairy. Spatheate inflorescence up to 100 cm long. Ultimate spathe 4—8 cm
long, glabrous, scaberulous, with cluster of 1 —2 spike-like racemes. Spike-like raceme

peduncled, upper part with a pair of 1 sessile fertile and 1 pedicelled sterile spikelet, and a

triplet of 1 sessile fertile and 2 pedicelled sterile spikelets. Involucral spikelets all similar, 2

herbaceous glumes (and sometimes 2 hyaline lemmas), 9—14.2 mmlong. Fertile spikelets

7—7.8 mmlong, 1.8 —1.9 mmwide; callus 1.5 mmlong; lower glume 7—7.8 mmlong,

indurated, densely hairy; upper glume 7—7.6 mmlong, densely hairy; 1
st lemma 4.8 —5.5

mmlong, glabrous; 2 nd lemma 4.5 —5.3 mmlong, awn up to 32 mmlong and twisted in basal

half. Pedicel of sterile spikelet 2 mmlong, glabrous. Sterile spikelets as the involucral spikelets.

Native; SE Asia. First record 1880s. Rare.

In unkempt sandy places, margin of woodland, riverbanks, near the sea (just above

high tide mark).

Thuarea Pers.

Thuarea involuta (G.Forst.) R.Br, ex Roem. & Schult.

Sea Nut-grass

-Fig. 141, Plate 37.
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Gilliland 1971: 207. Kengef a/. 1998: 186.

T. sarmentosa Pers.: Ridley 1907: 146; 1925: 236.

Culms with stolons 40—110 cm long, erect part 6—10 cm long; nodes hairy. Sheath 1.5 —

3

cm long, rounded, basal part glabrescent, upper part hairy, margins hairy. Ligule row of hairs,

0.5 —1 mmlong. Young leaf blade inrolled. Blade 0.8 —4.6 cm long, 2—10 mmwide, underside

narrowly and densely ribbed (when dry), hairy, margins hairy, base cuneate. Inflorescence

deciduous, spike, 1 —1.5 cm long; rachis 3.6 mmwide, longitudinally folded (U-shaped),

with transverse veins, hairy, narrowing towards tip, at base with 1 bisexual spikelet followed

by 4 or 5 male spikelets, after flowering widening and bending down to enclose mature bisexual

spikelet. Pedicel absent. Bisexual spikelet persistent, single, 4.2 —4.7 mmlong, laterally

flattened, 2-flowered with 1
st floret male and 2 nd female, unawned; the two lowest bracts as

long as spikelet; lower glume absent; upper glume 3.5 —4.5 mmlong, thin herbaceous, 7

veins, hairy, obtuse; 1
st lemma as upper glume, 4.1 —4.6 mmlong, 5 veins; 1

st palea 4—4.3

mmlong, hyaline; 2 nd lemma 4—4.5 mmlong, indurated, 5 veins, upper part sparsely hairy,

tip truncate and apiculate; 2 nd palea 3.9 —4.3 mmlong, indurated. Male spikelets deciduous

after flowering, as bisexual spikelet but gradually decreasing in size, both-florets male, all

bracts herbaceous.

Native; Indo-Pacific. First record 1890. Rare.

On sandy beaches.

Its last record on the main island (Tanjong Rhu up to Changi) dates back to 1921.

Today, it is only known from some of the southern islands.

The incurved rachis forms a nut-like structure. It articulates as a whole and, being

watertight, will float in seawater thus aiding dispersal of the seed.

Thysanolaena Nees
Thysanolaena latifolia (Roxb. ex Hornem.) Honda - Fig. 140.

Tiger Grass, Buluh Tebrau

Keng etal. 1998: 186.

T. agrostis Nees: Ridley 1907: 143; 1925: 241 (both excluding Singapore).

T. maxima (Roxb.) Kuntze: Gilliland 1971: 45.

Culms tufted, erect, (40 —)200 —300 cm long; internodes solid, at least 3 mmdiameter; nodes

glabrous. Sheaths 12 cm long, rounded, with transverse veins near margin at tip, submarginally

hairy. Ligule membranous, 1 —2 mmlong, tip ciliolate. Young leaf blade inrolled. Blade 40

—

63 cm long, 28—70 mmwide, with transverse veins present (best visible at underside),

glabrous, margin smooth to minutely scaberulous, base cuneate to rounded, pseudopetiole

2—3 mmlong and glabrous or hairy. Inflorescence panicle, (20 —)50 —62 cm long, central

rachis glabrous, branches many; longest branch 15—35 cm long, 1.2 mmwide, glabrous,

straight or upward sinuous, branched; ultimate branchlets 0.5 —1 cm long, 0.2 mmwide,

appressed, well-spaced to somewhat overlapping, spikelets crowded. Pedicel 0.5 —1.4 mm
long, scaberulous. Spikelets single or in pairs, homomorphous, (1.6 —)2 —2.1 mmlong, 0.6

mmwide, not flattened, (thin) herbaceous, 2-flowered (sometimes proliferating or abortive),

unawned; rachilla between 1
st and 2 nd floret 0.4 mmlong, at tip with 0.3 mmlong hairs; the

two lowest bracts c. 0.3 times as long as spikelet; lower glume 0.4 —0.5 mmlong glabrous;

upper glume (0.5 —)0.6 —0.7 mmlong, glabrous; 1
st lemma ( 1 .5 —) 1 .8 —2 mmlong, glabrous;

1
st palea absent; 2 nd lemma (

1 —) 1 .5 mmlong, with submarginal row of 0.7 —1 mmlong setae

on both sides; 2 nd palea 0.7 —0.9 mmlong, glabrous, hyaline.

Not native; India to China and S to Peninsular Malaysia, usually above 300 m asl,

introduced in Africa and Singapore. First record 1959. Rather rare.

In open places, on rocky, sandy or clayey soil.
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It is used as an ornamental plant. The leaves are used for wrapping glutinous rice and

the inflorescences for making brooms.

Tripsacum L.

Tripsacum dactyloides (L.) L. - Fig. 142.

GamaGrass

Gilliland 1971: 309. Keng et al. 1998: 186.

Culms tufted, outer culms geniculate, 1 10 cm long; internodes 30 mmdiameter; nodes glabrous.

Sheath 13—20 cm long, rounded, glabrous. Ligule membranous, 1 —1.2 mmlong, hairy at

the back, tip ciliolate with hairs c. 0.2 mmlong. Blade 45—140 cm long, 56—75 mmwide,

hairy at upperside, margin scaberulous, base rounded to cordate. Inflorescence raceme, 1 per

sheath and up to 6 along upper 20—35 cm of culm; rachis 5—6 cm long, at base 4—5.5 mm
wide and indurated and glabrous, in upper half c. 2 mmwide and herbaceous and hispid.

Pedicel 0.5 —2 mmlong, hispid. Spikelets unisexual, not flattened, 2-flowered, unawned,

basal 4—10 of the raceme single and female, upper ones in pairs and male; the two lowest

bracts as long as spikelet, acute; lemmas and paleas hyaline. Female spikelet 8 mmlong, 4

mmwide, sunken into hollow rachis; lower glume dorsally flattened, indurated, glabrous;

upper glume boat-shaped, thin herbaceous, glabrous. Male spikelet 8.5 mmlong, 2 mmwide;

lower glume dorsally flattened, herbaceous, 23—25 veins, submarginally keeled, keels hispid,

tip emarginate; upper glume boat-shaped, 5 veins, glabrous, tip acute.

Not native; Neotropics, introduced in Africa and Australasia. Cultivated (last record

1969).

It has only been grown in the 1960s in the Botanic Gardens. It is closely related to Zea
with which it has been hybridized.

Urochloa RBeauv.
Veldkamp 1996b: 413—437.

Young leaf blade inrolled. Ligule basal part of fused hairs or membranous, hairs at tip as long

as to longer than basal part. Blade base rounded. Inflorescence panicle, central rachis present,

branches triquetrous to flattened with the spikelets adaxially. Pedicel present. Spikelets more
or less dorsiventrally flattened, 2-flowered with 1

st floret sterile (or male in U. mutica) and 2 nd

bisexual, unawned; 2 nd lowest bract (almost) as long as spikelet; glumes and 1
st lemma (thin)

herbaceous; lower glume (half) enveloping; upper glume and 1
st lemma in upper part with

(obscure) transverse veins; 1
st palea absent or hyaline; 2 nd lemma and palea indurated, glabrous,

transversely rugulose.

The key to the species follows Veldkamp (1996b).

la. Spikelets at least in middle of the branch paired. Lower glume margins not

overlapping. 2

lb. Spikelets solitary. Lower glume margins overlapping. 3

2a. Lower glume 5—7-veined, c. 0.9 times as long as spikelet. U. glumaris

2b. Lower glume 0- or 1 -veined, 0.25 —0.45 times as long as spikelet.

U. mutica

Figure 141. Thuarea involuta (G.Forst.) R.Br, ex Roem. & Schult., inflorescence with lower

spikelet bisexual and following spikelets male.

Figure 142. Tripsacum dactyloides (L.) L.

a. part of the rachis with female spikelet, b. pair of male spikelets.

Figure 143. Zea mays L., male spikelet.
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3a. Upper glume distally hairy.

3b. Upper glume glabrous.

U. piligera

U. subquadripara

Urochloa glumaris (Trin.) Veldk. - Fig. 147.

Veldkamp 1996b: 420. Keng et al. 1998: 186.

Brachiaria paspaloides (J.Presl) C.E.Hubb.: Gilliland 1971: 179.

Panicum distachyum auct., non L.: Ridley 1907: 133.

Culm decumbent or with short stolons, 25—40 cm long; internodes up to 2 mmdiameter;

nodes hairy. Sheath 4.2 —6.5 cm long, rounded, sparsely hairy at base (and tip), one margin

hairy. Ligule basal part 0.1 —0.7 mmlong, hairs at tip 0.4 —0.7 mmlong. Blade 5—16 cm
long, 3—5 mmwide, hairy, base at margin sparsely hairy. Inflorescence 4.5 —12 cm long,

central rachis hairy, branches 3—4; longest branch 3.5 —7 cm long, 0.6 mmwide, triquetrous,

hairy, simple or branched. Pedicel 0.5 —1.8 mmlong, setulose. Spikelets at least in middle of

branch paired, 3.5 —4.2 mmlong, 1.3 mmwide; lowest bract c. 0.9 times as long as spikelet;

lower glume 3—3.8 mmlong, margins not overlapping, 5—7 veins, glabrous, tip acuminate

to minutely caudate; upper glume 3.3 —4.2 mmlong, 7 veins, glabrous, tip acuminate to

caudate and puberulous; 1
st lemma 2.8 —3.5 mmlong, glabrous; 1

st palea 0.1 —0.6 mmlong;

2 nd lemma 2—2.6 mmlong; 2 nd palea 2.1 —2.4 mmlong.

Native; India to S China, Polynesia, Malesia, not in Australia. First record 1880s.

Rare.

Open moist places.

It is easily distinguished from the other Urochloa species by the long lower glume.

Urochloa mutica (Forssk.) T.Q.Nguyen - Fig. 144, Plate 38.

Para Grass

Veldkamp 1996b: 424. Keng et al. 1998: 187.

Brachiaria mutica (Forssk.) Stapf: Ridley 1925: 219. Gilliland 1971: 178.

Panicum muticum Forssk.: Ridley 1907: 133.

Culms decumbent, creeping or scrambling, 30—500 cm long; internodes at least 5 mm
diameter; nodes densely patent hairy. Sheath 5.5 —20 cm long, rounded, (densely) patent

hairy, margins glabrous or one sparsely hairy. Ligule basal part 0.3 —0.5 mmlong, hairs at tip

0.5 —1.5 mmlong. Blade 10—20 cm long, 8—19 mmwide, hairy at least at underside, throat

hairy. Inflorescence 15—26 cm long, central rachis sparsely hairy, branches 14—20 and patent;

longest branch 3—12 cm long, 0.8 —1.2 mmwide, more or less flattened, glabrous, simple or

branched. Pedicel 0.5 mmlong, glabrous to sparsely hairy. Spikelets at least in middle of

branch paired or in threes, 3—3.3 mmlong, 1.3 —1.4 mmwide; lowest bract 0.25 —0.45

times as long as spikelet; lower glume 0.7 —1.4 mmlong, margins not overlapping, 1 vein,

sparsely minute-hairy, tip obtuse to emarginate; upper glume 2.7 —3.1 mmlong, 5 veins,

glabrous, tip acute; 1
st lemma as upper glume, 2.9 —3 mmlong; 1

st palea 2.8 —3.1 mmlong;

2 nd lemma 2—2.3 mmlong; 2 nd palea 1.9 —2 mmlong.

Not native; Brazil, introduced elsewhere. First record 1893. Common.
Weed on moist to wet soil in roadsides, wasteland, river banks, mangrove, beach.

Figure 144. Urochloa mutica (Forssk.) T.Q.Nguyen.

a. facing lower glume, b. facing upper glume.

Figure 145. Urochloa piligera (FMuell. ex Benth.) R.D.Webster.

a. facing lower glume, b. facing upper glume.

Figure 146. Urochloa subquadripara (Trin.) R.D.Webster.

a. facing lower glume, b. facing upper glume.
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It was introduced as a fodder crop for cattle and is now naturalized throughout Malesia.

It flowers rarely, but is readily recognized by the long and rather stout stolons with patent-

hairy nodes and sheaths.

Urochloa piligera (F.Muell. ex Benth.) R.D.Webster - Fig. 145.

Veldkamp 1996b: 425; 1999b: 237. Duistermaat 2004: 40.

Brachiaria piligera (F.Muell. ex Benth.) Hughes
Culms tufted, decumbent to geniculate, 40—70 cm long; internodes up to 2 mmdiameter;

nodes glabrous to sparsely hairy. Sheath 5—8 cm long, more or less flattened, midrib slightly

raised, glabrous, margins glabrous or one hairy. Ligule basal part 0.1 —0.2 mmlong, hairs at

tip 0.9 —1 mmlong. Blade 1
1 —14 cm long, 7—8 mmwide, glabrous, margin sparsely hairy.

Inflorescence 10—20 cm long, central rachis glabrous, branches 2—5; longest branch 2.5

—

5 cm long, 0.7 —1 mmwide, flattened, glabrous, scaberulous, simple. Pedicel 0.3 —0.5 mm
long, glabrous. Spikelets single, 3—3.4 mmlong, 1.3 —1.4 mmwide; lowest bract 0.35 —0.5

times as long as spikelet; lower glume 1.2 —1.5 mmlong, margins overlapping, 7—13 veins,

glabrous, tip obtuse; upper glume 2.8 —3.1 mmlong, 7 veins, hairy, tip obtuse to acute; 1
st

lemma as upper glume, 2.3 —2.9 mmlong, acuminate; 1
st palea absent; 2 nd lemma 2.2 —2.5

mmlong; 2 nd palea 2—2.3 mmlong.

Not native; Australia, Sulawesi, Moluccas, NewGuinea, introduced in Singapore. First

record 1959. Rare.

In swampy places, on moist roadsides, on sandy clay.

Urochloa subquadripara (Trin.) R.D.Webster - Fig. 146, Plate 39.

Veldkamp 1996b: 429. Keng et al. 1998: 187.

Brachiaria distachya auct., non Stapf: Ridley 1925: 219. Gilliland 1971: 176.

Brachiaria subquadripara (Trin.) Hitchc.

Panicum distachyum auct., non L.: Ridley 1907: 133.

Culms geniculate or with short stolons, 30—90 cm long; internodes up to 2 mmdiameter;

nodes glabrous to densely hairy. Sheath 3—9 cm long, rounded at base and more or less

flattened with midrib slightly raised at tip, glabrous or hairy, one margin hairy. Ligule basal

part 0.4 —0.5 mmlong, hairs at tip 0.4 —1 mmlong. Blade 5—15 cm long, 5—10 mmwide,

glabrous to sparsely hairy at upperside, base hairy. Inflorescence 6.5 —13 cm long, central

rachis glabrous to sparsely hairy, branches 3—8; longest branch 3—6.5 cm long, 0.6 —1 mm
wide, flattened, glabrous to hispid at base, scabrous, simple. Pedicel 0.5 —0.7 mmlong,

glabrous to sparsely hairy. Spikelets single, 3.5 —4.3 mmlong, 1 —1.2 mmwide; lowest bract

c. 0.4 times as long as spikelet; lower glume 1.4 —1.8 mmlong, margins overlapping, 5—11

veins, glabrous, tip obtuse; upper glume 3—3.8 mmlong, glabrous, 7 veins, tip obtuse to

acute; 1
st lemma as upper glume, 2.8 —3.5 mmlong; 1

st palea 0.1 —3 mmlong; 2 nd lemma
2.5 —2.7 mmlong; 2 nd palea 2.3 —2.5 mmlong.

Native; Kashmir to S China, throughout Malesia to Queensland. First record 1890.

Common.
In open waste places, damp grass fields, on roadsides, drought resistant.

It has been confused with Eriochloa meyeriana, E. procera and Panicum repens. Both

Eriochloa species are distinguished by the presence of a cup-shaped callus at the base of the

spikelet and the absence of transverse veins in the upper glume and 1
st lemma. Panicum

repens differs in having primary panicle branches with at least secondary branches, abaxial

spikelets and lower glumes that are collar-shaped and much shorter (0.6 —0.7 mmlong).
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Zea L.

Zea mays L. - Fig. 143.

Maize, Jagung
Gilliland 1971: 304. Keng etal. 1998: 187.

Culms single, erect, 100—200 cm long; internodes solid; nodes glabrous. Sheath at least 14

cm long, rounded, hairy, margin hairy. Ligule membranous, 4—5 mmlong, tip ciliolate. Young
leaf blade inrolled. Blade 47 cm long, 50 mmwide, sparsely hairy at upperside, base rounded.

Male inflorescence terminal, a panicle, c. 25 cm long, central rachis hairy, branches 2—20;

longest branch 20—30 cm long, simple. Pedicel 1.5 —3 mmlong, hairy. Male spikelets single

or paired, 8.4 mmlong, 3 mmwide, laterally flattened, 2-flowered with both florets male,

unawned; the two lowest bracts as long as spikelet; glumes thin herbaceous, lemmas and

paleas hyaline; lower glume 8.4 mmlong, 7 veins, hairy in upper half, acute; upper glume 8.2

mmlong, 7 veins, hairy, acute; 1
st lemma 6.6 mmlong; 1

st palea 5.9 mmlong; 2 nd lemma, 5

mmlong; 2 nd palea, 5.7 mmlong. Female inflorescence from lower sheath, enveloped by

several bracts; female spikelets in rows on stout central rachis. ^
Not native; probably from Mexico, cultivated worldwide. First record 1920. Cultivated.

In America this species is called Corn, whereas in English corn is used for all sorts of

grains, especially wheats, oats and maize.

Zizania L.

Zizania latifolia (Griseb.) Stapf - Fig. 148.

Manchurian Water Rice

Gilliland 1971: 104. Veldkamp 1997b: 512. Keng etal. 1998: 188.

Culms single, erect, 110—180 cm long; internodes 15 mmdiameter; nodes glabrous. Sheath

c. 30 cm long, rounded, with transverse veins, glabrous. Ligule membranous, 7—11 mm
long. Young leaf blade inrolled. Blade 40—80 cm long, 19—27 mmwide, with transverse

veins present, glabrous, base cuneate. Inflorescence panicle, 40—60 cm long, central rachis

glabrous, branches many; longest branch 6—7 cm long, 0.3 mmwide, glabrous, branched.

Pedicel 1 —2 mmlong, glabrous, tip cup-shaped. Spikelets single, heteromorphous, more or

less laterally flattened, 1 -flowered, unisexual, awned. Female spikelet in upper half of panicle,

c. 50 mmlong (including awn), 1 .5 mmwide; glumes absent; lemma c. 50 mmlong including

c. 26 mm-long awn, herbaceous, glabrous, 5 veins, acuminate; palea as lemma, c. 24 mm
long, 3 veins. Male spikelet in lower half of panicle, as female, c. 16 mmlong (including c. 5

mm-long awn); palea c. 12 mmlong.

Not native; India to Japan, introduced in Europe and Australasia. First record 1941.

Cultivated and escaped (until 1950).

Aquatic, in wet or muddy places.

It was cultivated for its young shoots that are eaten as a vegetable. According to Sinclair

(SF 40615, 1955) it was commonly planted, but did not flower. Today it is probably no longer

grown.

Zoysia Willd.

Zoysia matrella (L.) Merr. - Fig. 149, Plate 40.

Siglap Grass, Rumput Zoysia

Gilliland 1971: 109. Keng etal. 1998: 188.

Z.pungens Willd.: Ridley 1907: 149; 1925: 243.

Culms decumbent or with long stolons, erect part 5—40 cm long; nodes glabrous. Sheath 1
—

1.6 cm long, rounded, glabrous, margin glabrous or hairy at throat. Ligule membranous, 0.2

mmlong, tip ciliolate, with long hairs on blade behind the ligule. Young leaf blade inrolled.



142 Supplement of Gardens' Bulletin Singapore 57 (2(X)5)

Blade 1 .3 —9 cm long, 1—2.5 mmwide, inrolled to flat, glabrous or sparsely hairy at upperside,

base cuneate and hairy just behind the ligule. Inflorescence raceme; rachis 1 —3.5 cm long,

glabrous, with spikelets crowded. Pedicel 0.8 —3.3 mmlong, glabrous. Spikelets single, 3

—

3.4 mmlong (including awn), 0.6 —0.8 mmwide, laterally flattened, glabrous, 1 -flowered,

(minutely) awned; either lowest bract 0.05 —0.3 times as long as and 2 nd as long as spikelet,

or lowest as long as and 2 nd 0.6 —0.7 times as long as spikelet; lower glume absent or 0.2 —

1

mmlong, herbaceous, 1 vein; upper glume 3—3.4 mmlong, indurated, 1 —7 veins, midvein

slightly keeled, apiculate to awned, awn 0.3 —0.9 mmlong; lemma 2—2.2 mmlong, hyaline,

1 vein, truncate to obtuse; palea absent or 0.1 —1.5 mmlong, hyaline.

Native; (sub)tropical Asia and Australia. First record 1878. Common.
In lawns and on roadsides with well-drained (sandy) soil.

In America this species is called Zoysia Grass.

Cynodon dactylon is very similar in appearance and can be found in similar habitats,

but differs in having a ligule of hairs of unequal length, an inflorescence with 2 or more
branches clustered at the tip of the peduncle and sessile spikelets of which the glumes are

often gaping.

A related species with leaf blades narrowly inrolled and 0.7 —1 mmdiameter and the

peduncle, even in fruit, not or hardly exserted from the uppermost sheath has been described

as Z. pacifica (Goudswaard) M.Hotta & Kuroki (1994). It forms a dense, short turf and is

widely cultivated as a lawn grass or in tennis lawns and golf greens. It is expected to occur in

Singapore.

Key to Sterile Grass Plants of Singapore

Note: species that are thought to be extinct or known from cultivation only are not included

in this key (except for a few that have perhaps been overlooked and/or seem to flower rarely).

la. Young blade either folded along midrib or plicate, or blades less than 1

mmwide. 2

lb. Young blade inrolled, blades at least 1 mmwide. 9

2a. Blades plicate. Setaria barbata

2b. Blades either flat or folded along midrib, or less than 1 mmwide. 3

3a. Ligule a row of free hairs. 4

3b. Ligule membraneous, glabrous or hairy. 5

4a. Culms with long rhizomes or stolons, rarely tufted and stolons absent.

Blade 1.5 —2.5 mmwide. Cynodon dactylon

Figure 147. Urochloa glumaris (Trin.) Veldk.

a. lateral view, b. facing upper glume.

Figure 148. Zizania latifolia (Griseb.) Stapf.

a. male spikelet, b. female spikelet.

Figure 149. Zoysia matrella (L.) Merr., upper glume lateral view, lemma and palea hidden

inside.
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4b. Culms tufted, erect, stolons absent. Blade c. 0.5 mmwide.

Eriachne pallescens

5a. Stolons absent. 6

5b. Stolons present. 7

6a. Sheath glabrous, margins hairy at least at tip. Eleusine indica

6b. Sheath at least in upper half with bulbous-based hairs, margins glabrous or

hairy in basal half. Themeda arguens

7a. Sheath rounded, midrib not raised. Blade 0.6 —1.7( —2) mmwide.

Digitaria didactyla

7b. Sheath flattened, midrib raised. Blade 3—7 mmwide. 8

8a. Leaves glossy and (dark) green; sheath with margins in upper half glabrous

or glabrescent; blade hardly wider than sheath. Axonopus fissifolius

8b. Leaves glaucous; sheath with margins densely hairy in upper half; blade

distinctly wider than sheath. Stenotaphrum secundatum

9a. (1) Leaf blade with transverse veins present, 8.5 —70 mmwide. 10

9b. Leaf blade without transverse veins, 1—60 mmwide. 13

10a. Leaf blade with pseudopetiole 0.5 —3 mmlong. 11

10b. Leaf blade with pseudopetiole 7—50 mmlong. 12
(10c. Leaf blade without pseudopetiole, margins serrate. Cultivated. Chrysopogon zizanioides)

11a. Internodes up to 2.5 mmdiameter. Blade 3.5 —11 cm long, 13—28 mm
wide, hairy at least at upperside. Centotheca lappacea

lib. Internodes at least 3 mmdiameter. Blade 40—63 cm long, 28—70 mm
wide, glabrous or pseudopetiole hairy. Thysanolaena latifolia

12a. Blade 8.5 —22 mmwide, pseudopetiole 7—20 mmlong.

Lophatherum gracile

12b. Blade 40—62 mmwide, pseudopetiole 20—50 mmlong.

Scrotochloa urceolata

1 3a. (9) Ligule absent. Echinochloa colona, E. crus-galli

13b. Ligule present, either membranous or as a shallow rim, or as a row of

hairs. 14

14a. Ligule 0.5 —4 mmlong, either of free hairs, or hairs at tip at least as long

as the membranous basal part. 15

14b. Ligule 0.05 —7.5 mmlong, —//longer than 0.5 mmthen membranous
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with hairs at tip absent or shorter than basal part. 30

15a. Ligule hairs free. 16

15b. Ligule either hairs fused at base, or basal part membranous. 22

16a. Nodes hairy. 17

16b. Nodes glabrous. 20

17a. Sheath 0.5—3 cm long. 18

17b. Sheath 6—17cm long. 19

18a. Ligule 1—1.6 mmlong. Blade slender, underside with 3—9 prominent

and well-spaced veins, base rounded. Isachne

18b. Ligule 0.5 —1 mmlong. Blade stiffened, underside narrowly and densely

ribbed (when dry), base cuneate. Thuarea involuta

19a. Lower sheaths glabrous. Eriochloa procera

19b. Lower sheaths densely hairy. Melinis repens

20a. (16) Blade 1.5 —2.5 mmwide. Cynodon dactylon

20b. Blade 3—7mmwide. 21

21a. Sheath more or less flattened, midrib (slightly) raised, margins glabrous

(hairs submarginal if present). Ligule 0.7 —1 mmlong. Blade 7—26 cm
long. Cenchrus

21b. Sheath rounded, midrib not raised, margins hairy. Ligule 1—4 mmlong.

Blade 1 —7.8 cm long. Isachne

22a. (15) Blade at base cordate. Alloteropsis cimicina

22b. Blade at base cuneate to rounded. 23

23a. Blade 2.5 —5.5 cm long, 3.8 —9 times longer than wide. Oplismenus
23b. Blade 5—65 cm long, at least 12 times longer than wide. 24

24a. Basal internodes at least 5 mmdiameter. Mid vein of blade at least at base

prominent at upper side, white and broad. 25

24b. Basal internodes up to 3 mmdiameter. Midvein of blade not prominent at

upper side, green and/or narrow. 27

25a. Nodes densely patent hairy. Urochloa mutica

25b. Nodes glabrous or with appressed hairs. 26

26a. External ligule either as a herbaceous rim or absent (but sheath and
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underside blade may be hairy). Pennisetum
26b. External ligule present as a fringe of hairs. Sorghum propinquum

27a. Sheath rounded, midrib not raised. 28
27b. Sheath at least at tip more or less flattened, midrib (slightly) raised. 29

28a. Nodes glabrous. Panicum paludosum
28b. Nodes hairy. Urochloa glumaris

29a. Blade at base distinctly rounded. Cenchrus, Urochloa

29b. Blade at base cuneate to slightly rounded. Setaria parviflora

30a. (14) Stolons absent (but rhizomes may be present). Leaves all basal, culm
elongating only upon flowering. 31

30b. Stolons absent or present. Leaves scattered along culm, not clustered at

the base. 34

31a. Leaves strictly distichous. Sheaths distinctly flattened. 32

31b. Leaves irregularly arranged. Sheaths rounded. 33

32a. Sheaths 2.5 —7.5 cm long. Ligule c. 0.5 mmlong. Chloris barbata

32b. Sheaths 12—23 cm long. Ligule 1 —1.8 mmlong. Themeda villosa

33a. Rhizomes present. Blade 6—22 mmwide. Imperata

33b. Rhizomes absent. Blade 2—4.5 mmwide. Sporobolus indicus

(33c. Rhizomes absent. Blade 8—20 mmwide, margins sharply serrate. Cultivated.

Cymbopogon

)

34a. (30) Blade with pseudopetiole (0.7 —)1 —4 mmlong. 35

34b. Blade without pseudopetiole. 38

35a. Culm erect or geniculate, not scrambling. Sheath 10—17 cm long. Ligule

2—7.5 mmlong. Ischaemum magnum
35b. Culm generally creeping or scrambling. Sheath 1 .2 —6.5 cm long. Ligule

0.4 —0.7 mmlong. 36

36a. Sheath more or less flattened, midrib raised. Auricles fused with ligule,

0.3 —1 mmlong. Ischaemum muticum
36b. Sheath rounded, midrib raised or not. Auricles absent. 37

37a. Nodes, sheaths and blades glabrous or hairy. Blades not glaucous.

Ottochloa nodosa
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37b. Nodes glabrous. Sheath with a few hairs at tip only. Blades glaucous,

hairy. Panicum trichocladum

38a. (34) Ligule 0.2 —4 mmlong, membraneous, if 0.2 —0.5 mmlong then

glabrous. 39
38b. Ligule 0.05 —0.5 mmlong,

—

either as a row of free hairs or membraneous
and hairy. 68

39a. Sheath (including margins and auricles) entirely glabrous. 40
39b. Sheath at least partly hairy. 50

40a. Nodes glabrous. 41

40b. Nodes (sparsely) hairy. - 45

41a. Internodes 5—30 mmdiameter. Blades 50—200 cm long. Saccharum
41b. Internodes up to 3 mmdiameter. Blades 1.5 —20( —50) cm long. 42

42a. Blades stiff, upperside with flat ribs. Lepturus repens van repens

42b. Blades slender, upperside without ribs (or minutely ribbed when dry).

43

43a. Stolons absent or present. Sheath rounded. Digitaria

43b. Stolons absent. Sheath more or less flattened. 44

44a. Rhizomes absent. Ligule glabrous. Paspalum
44b. Rhizomes present, short. Ligule with hairs at tip. Setaria parviflora

45a. (40) Ligule hairy at abaxial side. 46

45b. Ligule glabrous at abaxial side. 47

46a. Sheath flattened. Blade glabrous or hairy at base only, midvein winged
underneath. Leptochloa chinensis

46b. Sheath rounded. Blade hairy at least at upperside, midvein not winged.

Bothriochloa bladhii, Dichanthium annulatum

47a. Hairs on nodes deflexed. Blade with margins serrulate.

Leersia hexandra

47b. Hairs on nodes appressed to patent. Blade with margins smooth to

scaberulous. 48

48a. Stolons present. Digitaria

48b. Stolons absent. 49
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49a. Blade 2—9 mmwide. Ligule 1 —3 mmlong. Digitaria

49b. Blade 1—2 mmwide. Ligule 0.4 —0.7 mmlong. Dimeria ornithopoda

50a. (39) Nodes hairy. 51

50b. Nodes glabrous. 57

51a. Sheath 0.5 —2( —4) cm long. Ligule glabrous to ciliolate at tip, never

hairy at abaxial side. 52
51b. Sheath 2—34 cm long, //"shorter than 4 cm, then ligule hairy at abaxial

side. 54

52a. Sheath with margins hairy. Cyrtococcum patens

52b. Sheath with margins glabrous (or submarginal hairs present). 53

53a. Stolons present. Digitaria

53b. Stolons absent, culm erect to decumbent. Dimeria ornithopoda

54a. Ligule glabrous. Digitaria setigera

54b. Ligule hairy at tip or abaxial side, or with a row of hairs at abaxial side.

55

55a. Auricles present, grown with the margins of the ligule.

Ischaemum ciliare, I. timorense

55b. Auricles absent. 56

56a. Culm erect to geniculate, stolons absent. Sheath (excluding basal bladeless

sheaths) 10—34cm long. Blade (9—)25—50 cm long.

Panicum maximum
56b. Culm decumbent or with stolons. Sheath 4—7 cm long. Blade 5—16 cm

long. Urochloa glumaris

57a. (50) Basal internodes 15—45 mmdiameter. Root-eyes obvious on lower

nodes, in 2—9 rows. Saccharum officinarum

57b. Basal internodes 3—10 mmdiameter. Root-eyes absent. 58

58a. Ligule densely fringed or hairy. 59

58b. Ligule entire (or torn once or twice) and glabrous. 62

59a. Culm erect, stolons absent. Blade 10—25 mmwide. 60

59b. Culm erect, ascending or decumbent, stolons absent or present. Blade
4—6 mmwide. 61

60a. Sheath with soft hairs at tip only. Blade with soft hairs at base only.

Mnesithea glandulosa
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60b. Sheath and blade upperside with stiff hairs. Rottboellia cochinchinensis

61a. Sheath without transverse veins, margins glabrous (except for few long

hairs at tip). Blade at base rounded, margins hairy.

Dactyloctenium aegyptium
61b. Sheath with transverse veins present, one margin hairy. Blade at base

cuneate, margins glabrous. Panicum repens

62a. (58) Stolons absent. 63
62b. Stolons present. 65

63a. Sheath more or less flattened, midrib raised. Paspalum
63b. Sheath rounded, midrib raised or not. 64

64a. Internodes up to 2 mmdiameter. Sheath without transverse veins.

Digitaria

64b. Internodes c. 3 mmdiameter. Sheath with (minute) transverse veins present.

Hymenachne amplexicaule

65a. External ligule hairy. Paspalum conjugatum
65b. External ligule absent. 66

66a. Stolons 2.5 —3 mmwide. Blade at base cuneate, much narrower than

sheath. Paspalum vaginatum
66b. Stolons or basal part of creeping culm up to 2 mmwide. Blade at base

(slightly) rounded, narrower or up to as wide as sheath. 67

67a. Sheath not shouldered. Cyrtococcum accrescens

67b. Sheath shouldered. Digitaria

68a. (38) External ligule hairy. 69

68b. External ligule absent. 70

69a. Stolons present. Nodes hairy. Axonopus compressus

69b. Stolons absent. Nodes glabrous. Eragrostis

70a. Sheath hairy. 71

70b. Sheath glabrous (or hairy at margins only). 72

71a. Sheath 0.7 —2( —4) cm long. Blade 1—2 mmwide. Dimeria ornithopoda

71b. Sheath 4.2 —6.5 cm long. Blade 3—5 mmwide. Urochloa glumaris

72a.

72b.

Sheath with (minute) transverse veins present. Panicum laxum, P, repens

Sheath without transverse veins. 73
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73a. Stolons present. 74
73b. Stolons absent (but culms may be decumbent). 78

74a. Sheath (2 —)4 —6 cm long. Blade with distinct flat ribs at upper side,

stiff, (beach grasses). 75
74b. Sheath 1—4.5 cm long. Blade not ribbed at upper side (or only minutely

when dry), (rather) slender. 76

75a. Stolon culm 1 —1.5 mmwide. Sheath glabrous.

Lepturus repens van repens

75b. Stolon culm c. 3 mmwide. Sheath hairy, at least the margin at tip.

Sporobolus virginicus

76a. Stolons with leaves densely crowded. Blade 4—6 mmwide, margins

hairy at base. Chrysopogon aciculatus

76b. Stolons with leaves well-spaced. Blade 1 —6 mmwide, margins glabrous.

77

77a. Blade 2—6 mmwide, base (somewhat) rounded, glabrous.

Sacciolepis indica

lib. Blade 1—2.5 mmwide, base cuneate, hairy just behind ligule.

Zoysia matrella

78a. (73) Blade 20—40 mmwide. Coix lacryma-jobi

78b. Blade 1—7mmwide. 79

79a. Nodes hairy. 80

79b. Nodes glabrous. 81

80a. Sheath margins glabrous. Dimeria ornithopoda

80b. Sheath with one margin hairy. Pogonatherum crinitum

81a. Blade at base cordate to amplexicaul. Perotis indica

81b. Blade at base cuneate to rounded. 82

82a. Culms erect. Sporobolus tenuissimus

82b. Culms geniculate to decumbent. 83

83a. Blade 2—6 mmwide, base somewhat rounded, glabrous. Sacciolepis

83b. Blade 1 —2.5 mmwide, base cuneate, hairy just behind ligule. Zoysia
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(Accepted scientific names are in bold print. Bold page numbers refer to descriptions.

Names may appear more than once on a page. The Malay follows the new spelling

where 'c' is pronounced as 'ch' is in English.)

ahavial 6 21 hi^PYiial 8

A rvncornK XL hlaHpUlaUC 4

ArrnrprnM miinmnmitnrxLIULVIWs illUHl UUIlUIll Rlnp Pnnrh J J

riLfULtf Uj djJUf jUiiL V FilVYn flitpmifnliflDlyAU Ulltf IllJUllU. 181

AcvnrPYns tnyiuivipvivpriLfULZfLld lUtllxlilctldt VJL FlivYfl nuhpyfiJJiyALl UllUtf 11 181

apnmmatp 1Q1 7 finth riftr h InnLtUlIll lULlllUU JU

dtUlc 1Q1 7 H/^tli »»j /» /i /i I t\n hi n All 11Duinriotniou oiuunii JO

dUdAldl 6 910, Zl Doinriocniou iniermeuici jO
A llnt/)i'/~incicrxllUieiUpSlS ^4 Df UL/Lluf ICl UldluLflyu 140

/\UUltiUpblb Limit lull J4 Drcicfiiuriu rnUllCCl 1 ^81 JO

nmpnuopms giuuru JO Drcicniciriu pcispcuoicies 1 ^8i JO

dmpiexicdui 10
1 7 Drcicniunci piugerci 140

/\nciropogon ucicuiuiUd 49<4Z Drcicniciriu. duoquuciripcirci 140

Anslrnnnonn mvitnrtiisryllUi UJJUgUfl LUflLUf lUo 76 hrartui aci 10

nnuropogon mrujiorus 1 90 Dnsiie-grdss, Drodu-ieaveu 1ZO

Awnvnrincinvi lntprvnpniuvrlrlUlUpUgUil liLltt nltulUJ JU hri Qtlpc 1Q1

7

annualannual 121 L Rrnwn-tnn fira^Quivjwii luu vjiaoij 114

annular 191 7 Rnffaln rTra<i<iUULMXlyj \JLCloo 16 106

Awthi vtivm nvmipvi cr\illillSlU lu UifiUtrld H4 fiuliih TpnrnuDUlutl ltUiUU 1 J J

antrorse 19 hurUul 10

Arundo 34 parlupniiQtdUUCUUJ) 101 7

Arundo donax 34 callus
1 1

1

1

Arundo donax cv versicolor 34 v^ane, inuia 110

ascending 19 L-dne, ougdr 118llo

auricle 4 L.dne, wiia llo

awn 10 ^arpei urass 16 16

Axonopus 34, 115 parti1acrinnncLdl lllaglllUUs 1Q1

7

Axonopus affinis 36 caryopsis 11

Axonopus cimicinus 34 Cat's Tail Grass 112

Axonopus compressus 3, 15, 16, 36, 42, 106 cataphyll 6

Axonopus fissifolius 16, 36 Cenchrus 12, 37

Bamboo Grass 114 Cenchrus brownii 37

Barbed Grass 38 Cenchrus echinatus 37, 38

Beard Grass, Long-leaved 36 Centipede Grass 15, 16

Bermuda Grass 16, 44 Centipede Grass, Common 86

bifid 19 Centipede Grass, Seashore 84

Bird's Foot Grass 61 Centipede Grass, Wrinkled 86
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Centotheca 12, 38 Dactyloctenium 48

Centotheca lappacea 38 Dactyloctenium aegyptium 10, 48

Centotheca latifolia 38 Daucus carota 3

Centotheca longilamina 38 decumbent 19

Chloris 40 Desmodium triflorum 15

Chloris barbata 10, 40, 76 Desmodium, Lesser Clover-leaved 15

Chrysopogon 40 diaspore 12

Chrysopogon aciculatus 16, 42 Dichanthium 48

Chrysopogon zizanioides 42 Dichanthium annulatum 37, 50

ciliate 6, 19 Dichanthium caricosum 50

ciliolate 6, 19 Dichanthium mucronulatum 48, 50

Citronella Grass 44 Digitaria 51

cleistogamous 8 Digitaria bicornis 10, 54

Cockspur 62 Digitaria caespitosa 60

Coelorachis glandulosa 92 Digitaria chinensis 60

Coix 42 Digitaria ciliaris 54

Coix lacryma-jobi 42 Digitaria didactyla 15, 16, 55

collar 6 Digitaria fuscescens 55

collar-shaped 19 Digitaria longiflora 55, 56, 60, 61

cordate 19 Digitaria marginata 54

Corn 141 Digitaria marginata var. ciliaris 54, 60

Cow Grass 36 Digitaria marginata var. commutata 58

Crab Grass, Common 54 Digitaria marginata var. debilis 55,58

Crab Grass, Lesser 55 Digitaria marginata var. pruriens 58

Crested Grass 89 Digitaria microbachne 58

culm 3 Digitaria microbachne subsp.

cuneate 19 calliblepharata 60

Cymbopogon 43 Digitaria microstachya 58

Cymbopogon calcicola 44 Digitaria mollicoma 56.61

Cymbopogon citratus 43 Digitaria nuda 54, 56

Cymbopogon flexuosus 44 Digitaria pertenuis 55, 56, 60

Cymbopogon martini 43 Digitaria radicosa 58

Cymbopogon nardus var. nardus 44 Digitaria setigera 58

Cynodon 44 Digitaria setigera var. calliblepharata 60

Cynodon arcuatus 44 Digitaria setigera var. setigera 60

Cynodon dactylon 15, 16, 44, 74, 76, 142 Digitaria timorensis 58

Cynodon radiatus 44, 46 Digitaria violascens 56, 60

Cyperaceae 17 Dimeria 61

Cyrtococcum 10, 46, 80 Dimeria glabra 61

Cyrtococcum accrescens 46 Dimeria ornithopoda 61

Cyrtococcum carinatum 48 Dimeria ornithopoda var. glabra 61

Cyrtococcum oxyphyllum 46 Dimeria ornithopoda var. ornithopoda 61

Cyrtococcum patens 46, 48 distichous 4
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Dropseed, Beach 131

Dropseed, Common 130

Dropseed, Lesser 130

Echinochloa 61

Echinochloa colona 6, 62

Echinochloa crus-galli 62

Echinochloa picta 61,62

Echinochloa stagnina 62, 64

Elephant Grass 110

Eleusine 11,64

Eleusine aegyptia 48

Eleusine aegyptiaca 48

Eleusine coracana 64

Eleusine indica 64

Eleusine indica var. coracana 64

ellipsoid 19

elliptic 19

emarginate 19

endosperm 12

Eragrostis 8, 10, 12, 14,65

Eragrostis amabilis 66,71, 131

Eragrostis atrovirens 65, 66

Eragrostis brownii 65, 68

Eragrostis cilianensis 68

Eragrostis cumingii 68

Eragrostis cumingii var. cumingii 68

Eragrostis diandra 65

Eragrostis elegantula 66, 68

Eragrostis elongata 65, 66, 68

Eragrostis gangetica 70

Eragrostis malayana 70

Eragrostis montana 70

Eragrostis nutans 65

Eragrostis pilosa 70

Eragrostis tenella 66

Eragrostis unioloides 71

Eragrostis viscosa 66

Eragrostis, Feathery 66

Eragrostis, Pink 71

erect 19

Eremochloa ciliaris 2

Eremochloa ophiuroides 15, 16

Eriachne 8, 71

159

Eriachne pallescens 71

Eriachne triseta 72

Eriachne, Slender 71

Eriocaulon longifolium 18

Eriocaulon truncatum 18

Eriochloa 72

Eriochloa annulata 74

Eriochloa meyerana 74, 140

Eriochloa polystachya 74

Eriochloa procera 74, 140

Eriochloa villosa 72

Eulalia praemorsa 114

Eustachys ^ 74

Eustachys tenera 40, 74

extravaginal 4

female 8

Finger Grass, Egyptian 48

flattened 10

flattened, dorsiventrally 10

flattened, laterally 10

flattened, not 10

floret 8

flower 8

fruit 11

fusiform 19

GamaGrass 136

geniculate 19

gibbous 10

Ginger Grass 43

glabrescent 19

glabrous 19

glaucous 19

globose 19

glume, lower 8

glume, upper 8

Goose Grass 64

granulate 19

Guinea Grass 102

Hackelochloa granulans 92

hairy 6

Hemigymnia fusca 96

Hemigymnia multinodis 96

herbaceous 19
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heteromorphous 10, 19
VI j'

Ischaemum timorense 83, 84, 86

Heteropogon 76 Jagung 141

Heteropogon contortus 76 Jelai 42

hilum 11 Job's Tears 42
i i

homomorphous 10, 19
T 1 T"»

'

Jungle Rice 62

hyaline
1 rv

19
i i j
keeled 19

Hymenachne 76 Kemucut 42

Hymenachne acutigluma 76 Lalang 78
TV 1 t • 1'

Hymenachne amplexicauhs
im s c\r\ 1 1 A
76, 99, 1 19 Lalang 78

Hymenachne myuros 76 lanceolate 19
J A

Imperata 77
1 £ 1

leaf, culm-
1 n
17

Imperata arundinacea 78 leaf, flag 8

Imperata conjerta 78 leaf, foliage 17

Imperata contracta 78
V •

Leersia 88

Imperata cylindrica 78 Leersia hexandra 88

Imperata cylindrica var. maior 78 lemma 8

Imperata exaltata 78 Lemon Grass 43

indument 19 Leptaspis 120

indurated
1 r\

19 Leptaspis urceolata 122

inflorescence 11
V j 11
Leptochloa 88

internode 3 Leptochloa chinensis 88

intravaginal 4 Lepturus 88

involucre 10 Lepturus repens 89

Isachne 10, 80 Lepturus repens var. repens 89

Isachne australis 80 ligule 611 I L
Isachne globosa

OA
80

i*i i

ligule, external 6

Isachne kunthiana 82 linear 20

Isachne miliacea 82 lodicule 8

Isachne minutula 82 Lophatherum 3, 12, 89

Isachne pulchella 80, 82 Lophatherum gracile 40, 89

Isachne semitalis 82 Love Grass 16, 42

Isachne, Rounded 80 Love Grass, Indian 70

Ischaemum 83 Maize 141

Ischaemum aristatum 83 Malabar Grass 44

Ischaemum barbatum 83 male 8

Ischaemum beccarii 50 Manisuris granulans 92

Ischaemum ciliare 83 Massia triseta 72

Ischaemum indicum 83 Mat Grass 92
T 1 I

Ischaemum laeve 84 Mehnis 89

Ischaemum macrurum 86 Melinis repens 89

Ischaemum magnum 83,84 membranous 20

Ischaemum muticum 83, 84 Millet, African 64

Ischaemum rugosum 86 Millet, Barnyard 62



Field Guide to the Grasses of Singapore (Excluding the Bamboos) 161

A/fillot droitMillet, ureai 197±Z/ ranic urass, uiam 00

Millet, Italian 1941Z4 ranic urass, ocrarnuiing 1 01

Millet, Rodo 1071U/ Panic Grass, Short-leaved OO77

Miscanthus 77
1

1

Panic Grass, Slender 0£70

Miscanthus floridulus 9 118Z, llo ranic urass, owamp 76/o

Miscanthus sinensis Z panicle n
Mnesithea 10 00 1 1 ^1Z, VU, 11

J

Panicum OA OS

Mnesithea glandulosa 09 1 1 5VZ, 11

J

Panicuni aurituni 77 OO 11Q
/ /, 77, 11V

ivintbiititu gruniiiiirib 09 mJrw n i/iti in ni*/)Hlr/l Mill 1-11ranicum urevijouum 0077

mnesunea laevis ony\J Panicum caesium inn1UU

mucronaie ZU Panicum cambogiense 1 nn1UU

Murdannia nudiflora 1 8lo Panicum colonum 69oz

Murdannia vaginata 18 Panicum crus-galli 69oz

Napier Grass 110 D/7 Ml/11/ i/i/i /7 J f t /I ll A 51 iff!ranicum aisiacnyum HQ 1/10lJO, l^tU

Natal Grass 89 ranicum niriijouum QQ77

Neyraudia 77, 94 Panicum indicum 1 1 Q117

Neyraudia arundinacea var. zollingeri 94 ranicum laxum OR 100

Neyraudia madagascariensis var. zollingeri 94 ranicum luzonense 100

Neyraudia reynaudiana 94 Panicum maximum 10 QQ 1091U, 70, 1UZ

node 3 Panicum muticum 1 1Q
1 JO

nodular 20 Panicum myosuroides 1ZU

nodule 20 Panicum myurus 77
/ /

notch 10 Panicum nodosum 067U

Nut-grass, Sea 134 Panicum oryzoides 39jZ

oblong 20 ranicum ovaiijouum QQ77

obtuse 20 ranicum paiuaosum 109

Oplismenus 94 Panicum patens 40

Oplismenus burmanni 94 Panicum plicata 1 761Z0

Oplismenus compositus 95 L) /i i/i i /i i / i|i *-» IVi / IT/9 VT 1 l/l/|ranicum proujerum 1091UZ

Oplismenus compositus var. rariflorus 95 ranicum repens 17 74 101 140

orbicular 20 Panicum sarmentosum 101

Oryza 95 Panicum trichocladum 08 10170, IUj

Oryza rufipogon 95 Para Grass 118

Oryza sativa 95 paranei-nerveu

Ottochloa 96 Paspalum 104

Ottochloa nodosa 96 Paspalum cartilagineum 107

ovate 20 Paspalum commersonii 107

ovoid 20 IJ ri nti/i / i mi />/iii mft ft ri / it]raspaium conjugaium 6 16 104 106
0, 10, 11H-, 1UO

Padi 95 raspaium auaiaium 104

Padi Burung 2, 62 Paspalum distichum 108

palea 8 Paspalum longiflorum 55, 56, 60

Panic Grass, Creeping 17, 103 Paspalum longifolium 106

Panic Grass, Diffuse 46 Paspalum orbiculare 107
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Paspalum platycaulon jo Polytrias praemorsa 114

Paspalum platycoleum lUo prophyll 6

Paspalum plicatulum 1 an1U7 pseudopetiolate
c

Paspalum sanguinale j4 punctate
on
20

Paspalum sanguinale var. ciliare j4, oU raceme
1

1

1

1

Paspalum sanguinale var. commutatum
C A CO
54, 58 raceme, spike-like

1

1

11

Paspalum sanguinale var. debile
CC CO
JJ, JO rachilla

o

Paspalum sanguinale var. extensum CQJO rachis
1

1

1

1

Paspalum sanguinale var. pruriens CCJO rachis, central
1

1

1

1

Paspalum scrobiculatum 1 AO1U/ Reed, Common LIZ

Paspalum scrobkukUum var. bispicatum ion
ill/ reticulate onZU

Paspalum vaginatum 1 AO108 rhizome
A
4

Paspalum, Saltwater
1 AO108 Rhynchelytrum repens

on
89

patent 20 Rice 95

pectinate 20 Rice brass
oo
88

pedicel 10 Rice, Jungle
/co62

peduncle 11 Rice, Manchurian Water 1/41
141

Pennisetum 12, 37, 108 Ripidium
1 1 L
116

Pennisetum glaucum 108 Ripidium arundinaceum
1 1 o
118

Pennisetum macrostachyum 108 root-eye 3

Pennisetum polystachion 108, 110 Kotwoeuia 1 O AA 1 1

C

lz, 9(J, llj

Pennisetum purpureum 2, 110 Rottboellia cochinchinensis
1 O AA m 11C
12, 90. 92, 115

Pennisetum setaceum 108 Rottboellia exaltata
1 1 c
115

Pennisetum, Feather 110 Rottboellia glandulosa AO9z

perennial 12 Roundseed, Elegant 1 TV128

Perotis 110 rugose OAZU

Perotis indica 112 rugosity ZU

Perotis latifolia 112 rugulose onZU

Philydrum lanuginosum 18 Rumput Babi 1 00122

Phragmites 77,94, 112 Rumput Benggala 1 AO1UZ

Phragmites communis 112 Rumput Bermuda A A44

Phragmites karka 112 Rumput Centipede
1 c
1

J

Phragmites vallatoria 112 Rumput Darah 10

pinninerved 4 Rumput Dawai 1 AOlUo

Plush Grass 40 Rumput Ekor Cawi 00

Pogonatherum 114 Rumput Ekor Kucing
110
112

Pogonatherum crinitum 114 Rumput Gedabung 11011Z

Pogonatherum paniceum 114 Rumput Janggut All
1 AO103

Pogonatherum saccharoideum var. Rumput Jarang
OA07

monandra 114 Rumput Kerbau 106

Polytrias 114 Rumput Kolam Padatig 71

Polytrias amaura 114 Rumput Kumpai 2, 76. 99

Polytrias indica 114 Rumput Lipan 15
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Rumput Minyak 80 serrulate 20

Rumput Misai Adam 134 setaceous 20

Rumput Tikar 36 setae 20

Rumput Riong 134 Setaria 37, 122

Rumput Sambau 64 Setaria barbata 124

Rumput Sembor Batu 114 Setaria glauca 126

Rumput Serangoon 55 Setaria italica 124

Rumput St. Augustine 132 Setaria pallidifusca 126

Rumput Telur Ikan 46 Setaria palmifolia 126

Rumput Telur Kutu 66 Setaria palmifolia var. palmifolia 126

Rumput Tembaga Jantan 84 Setaria parviflora 126

Rumput Wangi 42 Setaria plicata 126

Rumput Zoysia I4l Setaria pumila 126, 127

Saccharum 3, 77, 116 Setaria rubiginosa 126

Saccharum arundinaceum 1 16, 118 Setaria spacelata 122

Saccharum officinarum 116, 118 setulose 20

Saccharum robustum 118 sheath 4

Saccharum sinense 116, 118 sheath, final 11

Saccharum spontaneum 116, 118 Shield Grass 122

Sacciolepis
*1 f C\C\ -i -t f\

76, 99, 119 shouldered 6

Sacciolepis angusta 119 Siglap Grass 16, 141

Sacciolepis indica 77, 119 smooth 20

Sacciolepis indica var. indica 119 Smut Grass 83

Sacciolepis indica var. turgida 119 Sorghum 111

Sacciolepis myosuroides 119, 120 Sorghum affine 127

Sacciolepis turgida 119 Sorghum bicolor 127

Sacciolepis, Long-spiked 120 Sorghum propinquum 127

Sacciolepis, Short-spiked 119 Sorghum vulgare 127

scaberulous 20 spathe 11

scabrous 20 spatheate 11

Schizachyrium 120 Sphaerocaryum 128

Schizachyrium brevifolium 120 Sphaerocaryum elegans 128

Schizachyrium sanguineum 120 Sphaerocaryum malaccense 128

Schizachyrium semiberbe 120 spike 11

scrambling 20 spikelet 8

Scrotochloa 12, 120 Sporobolus 11, 128

Scrotochloa urceolata 4, 10, 122 Sporobolus diander 130

sedge 17, 18 Sporobolus diandrus 130

Sekoi 124 Sporobolus fertilis 130

Serai 43 Sporobolus indicus 130

Serai Wangi 44 Sporobolus indicus var. flaccidus 130

Serangoon Grass 16, 55 Sporobolus indicus var. major 130

serrate 20 Sporobolus indicus var. pyramidalis 131
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triquetrous 00ZU

Triraphis madagascariensis Q/lV4

truncate 00ZU

undulate 00ZU

unisexual Q

I lYfio n tt\ftVrULlUUU 1161 JU

Urochloa glumaris 138

Uwchloa maxima 102

Urochloa mutica 136, 138

Urochloa piligera 74, 140

Urochloa subquadripara 1A \(\(\ "MA
/4, 1UU, 14U

Vetiver 4Z

Vetiveria /I04U

Vetiveria odorata /104Z

Vetiveria zizanioides /104Z
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Zoysid Grass 142

Ztfys/a pacifica 142

Zoysia matrella 15, 16, 46, 141

Zoysia pungens 141
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Plates 6—12.

6. Chloris barbata Sw.

7. Cynodon dactylon (L.) Pers.

8. Digitaria radicosa (J.Presl) Miq.

9. Echinochloa colona (L.) Link.

10. Eragrostis amabilis (L.) Wight & Arn. ex Nees.

11. Eragrostis brownii (Kunth) Nees.

12. Eriochloa procera (Retz.) C.E.Hubb.
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Plates 13—18.

13. Ischaemum ciliare Retz.

14. Ischaemum magnumRendle.

15. Ischaemum muticum L.

16. Lepturus repens (G.Forst.) R.Br. var. repens.

17. Chrysopogon aciculatus (Retz.) Trin.

18. Panicum maximum Jacq.
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Plates 19—26.

19. Lophatherum gracile Brongn.

20. Melinis repens (Willd.) Zizka.

21. Panicum repens L.

22. Paspalum conjugation P.J.Bergius.

23. Paspalum scrobiculatum L. var. bispicatum Hack.

24. Paspalum vaginatum Sw.

25. Pennisetum polystachion (L.) Schult.

26. Pogonatherum crinitum (Thunb. in Murray) Kunth.
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Plates 27—33.

27. Pennisetum purpureum Schumach.

28. Saccharum arundinaceum Retz. Culm node with 1 row of root-eyes.

29. Saccharum officinarum L. Culm node with 2 rows of root-eyes.

30. Dactyloctenium aegyptium (L.) Willd.

31. Sacciolepis indica (L.) Chase.

32. Setaria barbata (Lam.) Kunth , left inflorescence with spikelets fallen off.

33. Stenotaphrum secundatum (Walt.) Kuntze. a. vegetative part, b. detail of

inflorescence.
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Plates 34—40.

34. Sporobolus indicus (L.) R.Br, vdx.flaccidus (Roem. & Schult.) Veldk.

35. Sporobolus tenuissimus (Schrank) Kuntze.

36. Themeda villosa (Poir.) A.Camus.

37. Thuarea involuta (G.Forst.) R.Br, ex Roem. & Schult. Fruiting inflorescence

with incurved rachis.

38. Urochloa mutica (Forssk.) T.Q.Nguyen, a. inflorescence, b. detail of culm,

node and sheath.

39. Urochloa subquadripara (Trin.) R.D.Webster.

40. Zoysia matrella (L.) Merr.
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of mainly amateur naturalists investigating the species distribution of the flora of The Netherlands. Since

2000, she lives with her husband and three kids in Singapore. When the youngest of her kids went to

school in 2002 she was very happy to return (as a volunteer) to the taxonomy of grasses. Her aim in

writing this book is to stimulate more people to study the grasses.

About the Book

Grasses are very important to mankind, especially for food. They also form an important part of today's

vegetation of Singapore, occupying at least 18% of its land surface. Nevertheless they are generally

neglected, as they are considered difficult to identify. The purpose of this book is to provide all the
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not mentioned for the country in any of the earlier accounts of the family. The characters used in the
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a Glossary. The Key to Sterile Grass Plants is a novelty for the region. It enables one to identify grasses
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abundance and ecology included. The book primarily focuses on Singapore. However, it is estimated
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