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A Taxonomic Account of Livistona R.Br. (Arecaceae)
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Australian Centre for Tropical Freshwater Research,
James Cook University, Townsville, Qld 4811, Australia

Abstract

A taxonomic account of the palm genus Livistona is presented. Thirty-
six species are recognised. Taxonomic and nomenclatural changes are
applied to a number of species. Livistona rotundifolia (Lam.) Mart. is
treated as a highly variable species, with L. rotundifolia var. luzonensis
Becc., L. rotundifolia var. microcarpa (Becc.) Becc.. L. rotundifolia var.
mindorensis (Becc.) Becc. and L. robinsoniana Becc. placed as synonyms;
L. fengkaiensis X.W.Wei & M.Y.Xiao 1s placed under L. speciosa Kurz;
Livistona chinensis var. subglobosa (Hassk.) Becc. is placed under L.
chinensis (Jacq.) R.Br. ex Mart.: Livistona tonkinensis Magalon is placed
under L. saribus (Lour.) Merr. ex A.Chev.: and Livistona kimberlevana
A.N.Rodd is placed under L. lorophyvlla Becc. A neotype is proposed for
L. saribus, and lectotypes are chosen for L. altissima Zoll.. L. beccariana
Burret, L. hoogendorpii Hort. ex Teysm. & Binn. ex Miq., L. olivaeformnis
(Hassk.) Mart.. L. subglobosa (Hassk.) Mart.. L. tonkinensis Magalon, L.
woodfordii Ridl.. and Chamaerops biroo Siebold.

Introduction

Livistona R.Br. 1s one of the most ecologically diverse and widespread
genera of palms. It is distributed in the Horn of Africa and southern Arabia,
throughout southeastern and eastern Asia, Malesia and Australia (Fig.
1). Because of this extensive distribution. the genus has received uneven
taxonomic attention at the species level. In southeastern and eastern Asia, and
Malesia, there appeared to be an over-description of species. with a number
of taxa based on political boundaries (Dransfield, 1999). Considering that
the genus is of major horticultural and economic importance, as well as
ecologically diverse. it is timely to provide a revision of the genus over its
entire distributional range.

Livistona is included in the subfamily Coryphoideae, within the
tribe Trachycarpeae, and is one of five genera in the subtribe Livistoninae
(Dransfield er al., 2008). Genera in the Livistoninae possess the unique
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Figure 1. Distribution of Livistona, based on herbarium specimen data.

character of three basally free carpels that are united by their styles.
As circumscribed by Uhl and Dransfield (1987, p. 192), Livistona is
distinguished by: “...gvnoecium of three carpels connate only by their
styles, by united sepals, by petals with internal grooves, by the usually
small fruits with apical stigmatic remains and basal carpel remaiuns, by
seed with homogeneous endosperm, and a large intrusion of seed coat.”
The closest related genus, Pholidocarpus Blume, is distinguished by a thick
conspicuous androecial ring that is almost free at the base (in Livistona
the androecial ring is scalloped apically and epipetalous), a top-shaped
gynoecium (in Livistona it is widest above the locules), and large fruit to 6
cm diameter at maturity (in Livistona usually 1-4 cm) usually with a corky-
warted epicarp (in Livistona it is always smooth). With regard to other
closely related genera, Livistona is distinguished from Licuala Wurmb
by lanceolate, apically tapered rather than wedge-shaped apically broad
leaf segments, while Johannesteijsmannia H.E.Moore has unsegmented
diamond-shaped leaves, an inflorescence with several inflated peduncular
bracts (in Livistona they are tightly tubular to loosely sheathing) and a
warty epicarp on the fruit (in Livistona it is always smooth). The generic
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boundaries of Livistona based on morphological characteristics are well
defined (Tomlinson, 1990: Rodd, 1998). However. relationships inferred
from molecular data, of some genera within the Livistoninae and with
related groups, are not congruent with traditional classification (Asmussen
and Chase, 2001), and are presently unresolved (Dransfield ez al., 2008).

Taxonomic history

Livistona was established by Robert Brown (1810), and named for Patrick
Murray (born 16347, died 1671), Baron Livingston, whose plant collection
at Livingston Estate near Edinburgh, was incorporated into the founding
collection of the present-day Royal Botanic Gardens, Edinburgh, established
in 1670 (Hyam and Pankhurst, 1995). The genus was first described with
two species, L. humilis R.Br. and L. inermis R.Br., from northern Australia.
Livistona humilis was subsequently chosen as the lectotype for the genus
(Moore, 1963a) and the specimen collected by Brown from Morgans Is., in the
Gulf of Carpentaria. was designated as the type specimen for that species.

Brown (1810) established the genus on the following characters:
flowers hermaphroditic; perianth in two-parts, each part with three
segments; stamens six, filaments distinct, basally broad; ovaries three:
style connate; stigma undivided; fruit single-seeded; endosperm with a
ventral cavity; embryo lateral; leaves palmate, and segment apices bifid.
Although Brown’s broad circumscription of Livistona can be applied to
other genera in the Livistoninae, Livistona, as it is presently understood, is
readily distinguished from related genera (Uhl and Dransfield, 1987).

Prior to establishment of Livistona in 1810, other species that would
eventually be included in Livistona had been named. The first was a pre-
Linnaean mononomial Saribus, described by Rumphius (1741). and which
was later to be recognised as Livistona rotundifolia (Lam.) Mart. The first
name in the Linnaean system was that provided by Lamarck (1786) who
described Corypha rotundifolia Lam. This species was transferred to
Livistona by Martius (1838). Corypha saribus Lour., described by Loureiro
(1790), was to become L. saribus (Lour.) Merr. ex A.Chev., while Latania
chinensis Jacq., described by Jacquin (1801), was to become Livistona
chinensis (Jacq.) R.Br. ex Mart.

Blume (1838) established the genus Saribus to include three species,
including the lectotype, Saribus rotundifolius (Lam.) Blume, based on
Corypha rotundifolia Lam. (= L. rotundifolia (Lam.) Mart.). Shortly after
Blume’s work was completed in 1836 (though not published until 1838,
Dransfield and Moore (1982)), Martius (1838) amended the description
of Livistona, subsumed Brown’s Corvpha species, and Blume’s Saribus
species as well as some Corvpha species of other authors. Subsequently
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Martius (1849) also included the Livistona species described by Griffith
(1845) from India and Malaysia. The eircumscription provided by Martius
firmly established the identity of Livistona, and was accepted by most
taxonomists (Miquel, 1855; Wendland and Drude, 1875; Hooker, 1883).
Treatments that proposed taxonomic changes were provided by Devansaye
(1875), Kuntze (1891) and Drude (1893).

Odoardo Beccari made a significant contribution to Livistona
taxonomy by describing many species in Australia, southeastern Asia and
Malesia. Beccari’s (1931) most detailed treatment of Livistona appeared in
Asiatic Palms - Corvpheae.

Aunique chapter in Livistona taxonomy was provided by herbarium-
based palm specialist, Max Burret (b.1883-d.1964), who described most
specimens received by him in Berlin as new taxa (Henderson, 1999), and
many of which have since been synonymised (Potztal, 1958), as they were
narrowly described on limited materials. Although never having visited
New Guinea, Burret (1935, 1939) described four Livistona species from
there, three of which were recently synonymised (Rodd, 1998). Burret
(1943) also established the genus Wissmannia, with the only species W.
carinensis (Chiov.) Burret, based on Hvphaene carinensis Chiov. from
Somalia (Chiovenda, 1929). This taxon was subsequently placed in
Livistona (Dransfield and Uhl, 1983a), thus providing an extension of the
genus both in geographical range and morphological diversity.

More recently, Rodd (1998), in his revision of the genus in Australia,
described five new species. One species was described for Vietnam (Nguyen
and Kicw, 2000), and four species for New Guinca and one for Australia
(Dowe and Barfod, 2001; Dowe and Mogea, 2004). Dowe and Jones (2004)
have recently applied nomenclatural changes to some Australian species.

Conservation

The WCMC (1993) report on palm conservation listed 69 entries for
Livistona, based on populations of 34 species defined by political
boundaries. The difference between the number of entries and the number
of spccies is because some widespread species were included in more than
one political region. Of the entries, 27 (39%) were of unknown status, 14
(20%) were not threatened, 16 (23%) were rare, and there were four entries
(6%) in each of the intermediate. vulnerable and endangered categorics.
The high percentage of taxa in the unknown category indicated a lack of
information regarding the populations of many species. In Australia, all
Livistona species have been allocated a conservation rating (Rodd, 1998),
and Livistona mariae, from Palm Valley, Northern Territory, has been
the subject of a conservation action plan (Leach, 1992). In southeastern
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Asia and Malesia. various species have received conservation ratings and
protection plans (Basu. 1991: Kiew. 1991: Madulid. 1991: Mogea, 1991;
Lim, 2002, 2004: Lim and Chan. 2002). For Malaysia, Kiew (1989) applied
a vulnerable/endangered status to L. saribus and rare but not threatened to
other Livistona species for that area. The endangered status of L. carinensis
in the Horn of Africa and Yemen has been highlighted by Lucas and Synge
(1978), Hedberg (1979), Bazara'a et al. (1990), Welch and Welch (1998,
1999), and Ford and Bealy (2004).

A conservation status is herein applied to all species based on IUCN
categories (IUCN, 2006). Some species of Livistona have been included in
the most recent Red List of Threatened Species. and these are appropriately
referenced. Established ratings have been reviewed and where necessary, a
revised status has been suggested.

Materials and Methods

The morphological species concept by Stuessy (1990) and Kanis et
al. (1999) was used in this treatment to define species limits. Although
systematists differ as to the precise definition of this concept, here it is
based on the recognition of basic taxonomic units determined by readily
observable morphological discontinuities that ultimately reflect biological
limits and genetic divergence.

Abbreviations for publications and journals are based on Lawrence
et al. (1968) and Stafleu and Cowan (1976-1988). Herbarium acronyms are
according to Holmgren et al. (1990). and author abbreviations are based
on Brummitt and Powell (1992). Nomenclatural rules as in McNeill er al.
(2006) were followed. In the taxonomic citations. pre-Linnacan names are
placed in square brackets.

About 840 specimens were examined from the following herbaria:
A,AD,AAU, B,BM. BO, BR, BRI, CAHUP, CANB, CANT. DNA. FL. FT,
FTG. HN, JCT. K. KEP, L, LAE, LBC, M, MA. MAK, MEL. NSW_NY, P,
PERTH. PNH, QRS, S, SING, UC, US. Appropriate parts and organs were
measured and the data incorporated into the species descriptions. To obtain
data that were not available from herbarium specimens, fieldwork was
undertaken in Australia. Papua New Guinea. the Philippines and Thailand.
To further expand the descriptive database, reference was also made to
species descriptions in the available literature. Distribution maps and ranges
were based on the localities recorded on the labels of the specimens that
were examined and other localities reported in literature, but this excluded
cultivated specimens.
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Morphology

Stem

All Livistona species have a single, more or less, erect stem, except where
damage has induced either aerial branching or basal branching. Rodd
(1998) suggested that at least one species, L. inermis, had basally clustered
stems, but field observations indicate that this situation is caused by
damage, possibly from fire, and 1s not the natural condition for that species.
Stem heights range from 5 m tall in L. exigua (Plate 2A) to 45 m tall in L.
rotundifolia (Plate 3A) and with a diameter at breast height of from 2.5 cm
in L. exiguato ca 60 cm in L. nasmophila and L. saribus. Stem surfaces may
be smooth, as in L. rotundifolia (Plate 3B), or have longitudinal fissures of
varying width and depth, as in L. australis (Plate 21A) and L. chinensis
(Plate 9C). Leaf scars, where leaves were formerly attached to the stem,
arc annular around the stem, usually of irregular width, and may be close
together and appearing contiguous, as in L. fulva (Plate 22D), or up to 30
cm apart, as in L. decora (Plate 20A). Leaf scars may be raised, or flush
with the internodes. In some species such as L. chinensis, L. humilis and
L. muelleri (Plate 15A), the leaf scars are roughened, retaining some leaf-
base tissue. In some species, such as L. humilis (Plate 14A), L. muelleri
(Plate 15A) and L. tahanensis (Plate 11A), the petiole base can be retained
as a stub. This is very pronounccd in L. benthamii (Plate 18B), where the
petiole base and the proximal half of the petiole is retained on the stem,
only to be removed by weathering, fire or old age. In many species, the
petiole stubs remain persistent on the stem up to the position that flowering
commences, and from that point upward the stubs are not retained and the
stem is more or less smooth.

Leaf

Leavesare producedin globose, hemispherical, elongate, vertically extended
or compact crowns. Leaves have a clasping leaf-base, a long petiole and a
segmented blade radiating from a hastula (Fig. 2). Leaf-bases are not split
at the base, as in some other Coryphoid palms such as Corypha, but are
entire. Fibres of various textures and thickness form ligule-like appendages
on either side of the leaf-base. These fibres can be diagnostic in some
specics, whereas in many they are undifferentiated and/or variable and of
little diagnostic value.

The petiole, up to 300 cm long in L. concinna (Plate 18E. 18F), and
as less as 40 cm long in L. exigua (Plate 2B, 2C), narrows toward the leaf
blade, is either convex or concave on the abaxial surface, and convex on the
adaxial surface. In some species there may be a stripc extending along the
abaxial surface, this being yellowish-green in L. australis (Plate 21B) and
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Figure 2. Composite half-leaf of Livistona. Three segments are shown  central, lateral
and basal - indicating from where on the central segment the length, free portion and apical
cleft were measured. Both the depth of the free portion and the depth of the apical cleft are
determined, for comparative purposes, as a percentage of the length of the segment.

reddish-purple in L. saribus (Plate 1 B). The petiole base in L. drudei (Plate
19C) is characteristically purple. The petiole margins are armed with spines
in most species. Spines are of varying shapes, but mostly shark-tooth like,
or retrorsely recurved. In some species, such as L. saribus (Plate 1C) and L.
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speciosa (Plate 12C), the spines resemble the shape of the traditional Thai
dagger, the kris. Spines are usually ca 20 mm long, but may reach up to 60
mm long in L. saribus (Plate 1C). In L. inerniis, the spines are reduced to
bluntened calli up to S mm long, but usually only ca I mm long (Plate 16E).
In some species, such as L. chocolatina, only juveniles have spines, but are
not produced, or are very reduced, in mature individuals. Spines are most
often congested in the proximal portion of the petiole in most species, but
may extend for the full length in others, such as L. rotundifolia.

The petiole terminates in a hastula, from which the leaf segments
radiate in most species. In some species, such as L. decora (Plate 20B) and
L. inermis (Plate 16E) the segments extend along the costa producing a
pseudo-pinnate appearance. The hastula may have a vertically erect flange
of tissue, such as in L. rotundifolia, or the flange may be rudimentary as in
L. halongensis (Plate 9B).

The lamina is costapalmate in most species, and is palmate in
only L. exigna (Plate 2A, 2B). The costa, a much thickened rib that is
morphologically an extension of the abaxial surface of the petiole, may be
strongly arcuate as in L. lanuginosa (Plate 25A), or almost straight as in L.
muelleri (Plate 15B). The outline of the lamina may be circular, or nearly
so, as in L. rotundifolia (Plate 3B), to oblong or ovate in most species.
The length of the lamina is interpreted here as the length of the midleaf
segment when measured from the hastula to the apex of the segment, i.e.,
in a line extending directly outward from the petiole, and parallel to it.
Segments are induplicate. The number of segments ranges from 25 or less
in L. brevifolia (Plate 4C, 4D), up to 30 in L. exigua (Plate 2B), and to 90 or
more in L. australis (Plate 21B), L. lanuginosa, L. papuana (Plate 4B) and
L. surru (Plate 8B) among others. Segments are arranged in either of two
ways: firstly in a regular arrangement in which the segments are widest in
the mid section and become decreasingly less wide and usually longer or
infrequently shorter toward the outer-leaf, and with the point of disjunction,
herein termed divisions, between the segments terminating at more or less
the same position in the lamina relative to the length of the segments. The
second type of arrangement, which occurs in only two species, L. saribus
(Plate 1B) and L. exigua (Plate 2B), has the segments of similar width
and dimensions as mentioned above, but the segments are arranged in
groups. and there is a deep division between the groups that extends almost
to the hastula. In the first mentioned arrangement of segments, divisions
between the segments may extend for up to 98% of the lamina length, as
in L. lorophylla (Plate 17B), and as shallow as 34% in L. lanuginosa (Plate
25A). In this revision, the depth of the division between the segments and
the depth of the apical cleft are recorded as percentages of the length of the
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segment, rather than absolute ranges of measurements, as this allows greater
direct comparison between species in what is a good diagnostic character in
mature leaves. In leaves that have many deep divisions between segments,
the apical portion of the segment may be pendulous. such as in L. chinensis
(Plate 9D), L. concinna (Plate 18D), L. decora (Plate 20B) and L. drudei
(Plate 19B). The segment apex is bifurcate, with the depth of the cleft as
shallow as 1% of the segment length as in L. brevifolia (Plate 4D), to as
deep as 84% in L. inermis (Plate 16E). Species that have deep apical clefts
tend to have pendulous segment apices, although those in L. inermis (Plate
16E) have somewhat rigid apices because of the relatively thick midribs.

Venation of a segment consists of a dominant central midrib,
accompanied by a series of parallel veins of more or less equal number each
side of the midrib, and transverse veins of various thickness and lengths, that
connect, girdle or traverse the parallel veins (Fig. 3). The number of parallel
veins is more or less consistent for a species. There are as many as 38 in L.
carinensis (Fig. 3A), and as few as nine in L. chinensis (Fig. 3D). There is a
relationship between the number of parallel veins and environment: species in
moist, humid environments tend to have fewer parallel veins, whilst species
in semi-arid to arid environments have relatively more.

Figure 3. Venation patterns in Livistona. Example of the variation for the genus present
in four species: a. L. carinensis — a large number of parallel veins and very few transverse
veins; b. L. mariae — a moderate number of parallel veins, though very prominent, and a
moderate number of transverse veins; c. L. australis — less prominent parallel veins and
prominent transverse veins: d. L. chinensis — less prominent parallel veins but numerous
transverse veins.

Inflorescence

Inflorescences are interfoliar, initiated in the axil of each leaf at the onset
of reproductive maturity. Leaves and inflorescence buds are produced
more or less regularly throughout the year. Leaf growth is continuous but
inflorescence buds remain dormant within the leaf axil until the onset of the
flowering season. With the onset, buds that were previously initiated develop
rapidly to facilitate more or less synchronised or closely sequential acropetal
inflorescence production. From 1 to 15 inflorescences can be produced in
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a flowering event, with a period of a few weeks between maturation of the
proximal and distal inflorescences. Most species flower seasonally at more
or less the same time each year. Some species may flower aseasonally.
There are two types of inflorescences in Livistona. Type 1 has a
single dominant axis (Fig. 4a), whilst Type 2 is trifurcate, or occasionally
bifurcate, with three (or sometimes only two) collateral equi-dominant
axes that emerge from a single base and have a common prophyll (Fig.
4b). Partial inflorescences are positioned along the length of each axis, at
more or less regular intervals. The partial inflorescences may be interpreted
as discrete panicles that terminate in flower-bearing rachillae, and reduce
in size and complexity toward the inflorescence apex. There are 11 or
more partial inflorescences in species such as L. carinensis (Plate 13B),
L. decora (Plate 20A), L. lanuginosa (Plate 25A) and L. mariae, and with
the average number across all species being ca 6. There is one species, L.
humilis, which has only a single partial inflorescence, but only in female
plants (Plate 14C); male plants have numerous partial inflorescences (Plate
14B). The structure of the partial inflorescences is similar in most species.
Inflorescences may be branched up to 5 orders, when the primary axis (Fig.
4a) is considered as ‘0’. The surfaces of the partial inflorescences may be
variously glabrous, papillose, or tomentose. The rachillae of L. carinensis
(Plate 13D) are unique within the genus as they are covered in sparse long
unbranched hairs. In L. chocolatina, there is a dense chocolate-brown
tomentum in the proximal portion of the partial inflorescence branches.
The prophyll is bicarinate in all species, but of various lengths and
widths. and the outer surfaces are furnished with various types and densities
of tomentum, or are glabrous. There is a single peduncular bract in 14
species, including L. boninensis, L. carinensis, L. eastonii, L. fulva and L.
mariae, among others; and as many as 4-8 in L. chocolatina, L. halongensis
and L. humilis. The peduncular bract may also be lacking, as in 16 species,
such as L. australis, L. benthamii, L. chinensis and L. saribus, among
others. Peduncular bracts do not subtend a partial inflorescence, and are
confined to the portion of the pecduncle that is proximal to the emergence of
the lowest partial inflorescencc. Each partial inflorescence is subsequently
subtended by a single rachis bract that is, otherwise, morphologically
similar to the peduncular bracts. Peduncular bracts are tightly tubular to
looscly sheathing, and glabrous or variously tomentose. In L. lanuginosa
(Plate 25B), the tomentum is very dense and fur-like. Rachis bracts are
tightly tubular to loosely sheathing, glabrous or variously tomentose.
Rachillae are straight to moderately flexuose, pliable to rigid,
glabrous or variously tomentose, papillose, pubescent or pruinose. They
are as short as 1 cm long in L. inermis (Plate 16F, 16G), and up to 45 cm

e e




A Taxonomic Account of Livistona R.Br. (Arecaceae) 195

a partial inflorescence

primary axis

prophyll

trunk

b

<

% :§

Figure 4. Inflorescence types in Livistona: a. Type | — inflorescence has an unbranched
primary axis with partial inflorescences placed at + regular intervals and reducing in
size and complexity toward the distal end; b. Type 2 — inflorescence has a trifurcate or
infrequently bifurcate axis with + identical collateral axes that share a common prophy!ll

but each axis with an individual peduncular bract. The individual axes otherwise have a
Type 1 structure.

long in L. saribus, and 2.5 mm diameter in L. exigua (Plate 2D) and to 9
mm diameter in L. chinensis (Plate 9E, 9F).

Floral morphology

Flowers are arranged spirally on the rachillae, solitary or in pairs, or in
sympodial clusters of 3-8, widely spaced or congested, and either sessile
or on pedicels. They are bisexual or functionally unisexual with little
dimorphism, a situation that will be discussed below under sexuality.
There are three triangular sepals fused at the base, glabrous or with long
hairs in a single species L. carinensis (Plate 13D); three free petals that
are longer than the sepals, triangular, valvate, glabrous or hairy as only
in L. carinensis (Plate 13D). There are six epipetalous stamens that are



































































































































































































































































































































































































































































