
Simaroubaceae
Simaroubaceae DC. (1811), nom. cons.
Leitneriaceae Benth. & Hook.f. (1880).

J .W. CLAYTON

Trees and shrubs, occasionally with thorns; pith
conspicuous; triterpenoid compounds of the
quassinoid type present throughout vegetative
tissues. Leaves alternate, spirally arranged, esti-
pulate (stipules found in Picrasma), pinnately
compound or unifoliolate (rarely trifoliolate);
leaflets entire, coarsely toothed, serrate or basally
lobed, sometimes with conspicuous pitted or flat-
tened glands beneath or above; venation pinnate,
brochidodromus or occasionally reticulate. Hairs
mostly simple, unicellular or multicellular, some-
times glandular-capitate. Inflorescences terminal
or axillary determinate thyrses, sometimes appear-
ing raceme-like, pseudo-umbellate, catkin-like or
flowers clustered in leaf axils. Flowers perfect,
polygamous or unisexual, actinomorphic, bracte-
ate (bracts large and surrounding flowers in
Leitneria); pedicels bracteolate, occasionally
jointed; sepals 4–5 (0 in Leitneria), connate
below, calyx sometimes splitting unevenly, occa-
sionally bearing glands; petals 4–5(–8) (0 in Leit-
neria), distinct; stamens 4–10(–18), distinct;
filaments often with hairy appendage; anthers
dorsifixed, basifixed or versatile, dehiscing by
2 longitudinal slits, introrse (occasionally extrorse
to latrorse); ovary superior, of (1)2–5 carpels, dis-
tinct or connate basally, occasionally connate axi-
ally and deeply lobed; placentation axile; ovule one
per locule, anatropous; stylodia distinct or connate
into a common style, occasionally absent; stigmas
on stellately spreading stigmatic branches, or a
single slightly lobed or capitate stigma; fruit with
1–5 samaroid or drupaceous mericarps; exocarp
thin, fleshy, occasionally dry, nut-like, often cari-
nate; endocarp reticulate or crustaceous; testa
membranaceous, cotyledons planoconvex; endo-
sperm mostly lacking.

A family of 22 genera and about 109 species,
mainly tropical and subtropical but some temper-
ate species.

VEGETATIVE MORPHOLOGY. The family is woody,
composed of large trees up to 50 m high, shrubs,
subshrubs, and occasionally suffructescent plants
with all the leaves basal (Simaba). The wood is
pithy or fistulous (Cronquist 1944d), making it
lightweight, and the bark and twigs are often
striated. The family is typified by a bitter taste
to the bark and twigs, on account of quassinoid
compounds in scattered secretory cells through-
out the vegetative structures (Cronquist 1981).
Thorns are present in Castela and in Holacantha,
where they occur at the tips of all branches (Cron-
quist 1944d).

Leaves are predominantly once-pinnately
compound, arranged spirally around cylindrical
stems. Unifoliolate leaves have evolved multiple
times (based on studies of character evolution;
Clayton, unpubl. data), and are characteristic of
Castela, Leitneria, Amaroria and Samadera, and
are found in six species of Soulamea (Jaffré
and Fambart 2002) and two species of Simaba
(S. monophylla and S. obovata). The leaves of
Holacantha are reduced to scales or absent
entirely, except in the seedlings (Cronquist
1944d). Leaflets are alternate, subopposite or
opposite, but always opposite in Quassia, which
has a distinctive winged and jointed rachis. Leaf-
let shape is diverse, but strongly asymmetrical
leaf bases are common in compound leaves.
Leaf margins are predominantly entire, but are
serrate or coarsely toothed in temperate species
of Ailanthus, Picrasma and Brucea. Stipules are
reported from Picrasma (Nooteboom 1962) and
Soulamea (Stevens 2006), but have been shown to
be pseudostipules, probably derived from the
basal leaflets of a pinnate leaf (Weberling and
Leenhouts 1966).

VEGETATIVE ANATOMY. Wood anatomy is
described in detail by Webber (1936) and Record



and Hess (1943; New World genera). Growth
rings are present but indistinct, and diffuse
porous or ring-porous (Ailanthus, Leitneria).
Wood is dominated by fibre-tracheids, except in
Holacantha and Castela, in which wood fibres are
libriform (Webber 1936). Vessels have spiral
thickenings in Castela, Holacantha and Leitneria,
but these are rare or absent in the rest of the
family. Normal wood parenchyma cells are sparse
to moderately abundant, the cells often septate
and crystalliferous (Webber 1936; Record and
Hess 1943). Vertical secretory canals are common
in stems (Spiekerkoetter 1924), and in Leitneria
resin ducts are described as present in the margin
of the pith (Record and Hess 1943). Nodes are tri-
or multilacunar, and calcium oxalate crystals are
present in parenchymatous tissues (Cronquist
1981). Flattish or concave glands are common
on leaf surfaces, typically towards the margin,
and often associated with teeth if present. Multi-
cellular secretory glands are found on the abaxial
surface of the sepals of Samadera (Nair and
Joseph 1957). Primarily unicellular, but also mul-
ticellular and glandular hairs are common on
the inflorescence axes and floral organs (Nair
and Joseph 1957; Nair and Joshi 1958; Nair and
Sukumaran 1960; Nooteboom 1962).

INFLORESCENCE STRUCTURE. Inflorescences
can be axillary or terminal, and are determinate
thyrses, with the dichasia often appearing fascic-
ulate or reduced to a single flower, giving the
appearance of a panicle (sensu Weberling 1989).
Thyrses vary between open and spreading (e.g.
Ailanthus, Eurycoma, Picrolemma), and narrow,
elongate and sparsely branched (e.g. Brucea, Sou-
lamea, Amaroria). In Simarouba and Picrolemma
the staminate thyrses are larger and have more
flowers than the carpellate thyrses (Cronquist
1944b). Picrasma has a short, broad, rounded
thyrse with a long peduncle (often described as
a cyme), and in Samadera the inflorescence
axis is condensed to form a pseudo-umbel (Nair
and Joseph 1957). Quassia amara has a distinc-
tive long raceme-like thyrse, occasionally
branched at the base, and in Castela the flowers
are occasionally solitary or clustered in the leaf
axils (Cronquist 1944d), as in some Samadera. In
Leitneria the inflorescence is an erect or occasion-
ally pendulous catkin-like thyrse: in the staminate
inflorescence the flowers cluster in cymules of

three in the axils of large, spirally arranged bracts
(Fig. 90E, F); in the carpellate inflorescence the
flowers are solitary in the bract axils (Fig. 90I, J;
Abbe and Earle 1940).

FLOWER STRUCTURE. Flowers in Simarouba-
ceae are small, actinomorphic, open and 4- or 5-
merous (3-merous in Soulamea), with an intra-
staminal nectary disk. Petals are usually red, pink,
yellow, pale green or white. Unlike the majority of
the family, Quassia has flowers with elongate,
glabrous petals (sometimes with hairs at the
base) that are coherent, forming a tube, and the
stamens and style are exserted. Leitneria is
unusual in having asepalous and apetalous flow-
ers, although Abbe and Earle (1940) observed
vestigial perianth structures in carpellate flowers.
Leitneria also has a unicarpellate gynoecium,
with vascular bundles suggesting reduction from
a bicarpellate gynoecium (Abbe and Earle 1940).
The androecium in the family is most commonly
obdiplostemonous, although it is reduced to hap-
lostemony in Picrasma, Brucea, Picrolemma and
Eurycoma. In the latter two genera the stamens
alternate with staminodes in the staminate flow-
ers. In Pierreodendron the outer whorl of stamens
is doubled. Adaxial scale-like appendages on the
filaments occur in eleven genera, and vary in
shape, length, pubescence and bifurcation. In
unisexual flowers, vestigial staminodes and pis-
tillodes are common. Filaments are inserted at the
base of the nectary disk, which can vary between
strongly lobed, cushion-like, tall and cylindrical,
conical to inconspicuous. The disk usually
enlarges in fruit. The gynoecium of Soulamea is
reduced to two or three connate carpels
(Fig. 91B), and is a single carpel in Amaroria.

EMBRYOLOGY. Embryology for the family was
reviewed by Mauritzon (1935). Detailed studies
of embryo anatomy are available for Ailanthus
(Narayana 1957), Samadera (Nair and Joseph
1957), Brucea (Nair and Sukumaran 1960)
and Leitneria (Pfeiffer 1912), and the following
characteristics should be considered typical
for the family: the anther wall consists of an
epidermis, a fibrous endothecium, two to three
middle layers and a multinucleate secretory
tapetum (binucleate in Ailanthus excelsa); micro-
sporogenesis is simultaneous; pollen tetrads are
tetrahedral and decussate, shed at the two-celled
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stage; ovules are anatrapous or hemi-anatropous,
crassinucellate and bitegmic, the inner integu-
ment forming the zig-zag micropyle; the nucellus
is multinucleate, and the nucellar epidermis
divides to form a cap; the archesporium can be
multicellular or unicellular (Ailanthus), only one
archesporial cell developing further; megaspores
are arranged linearly (a solitary T-shaped tetrad
is reported for Ailanthus integrifolia); the chala-
zal megaspore develops into a Polygonum type
embryo sac; fertilisation may be chalazogamous,
mesogamous or porogamous (Wiger 1935), but
only porogamy is confirmed in Samadera and
Brucea; endosperm development precedes
embryo development, and is of the Nuclear type.

POLLEN MORPHOLOGY. Basak (1963, 1967) and
Moncada and Machado (1987) used light micros-
copy to survey pollen morphology in Quassia,
Samadera, Simarouba, Simaba, Eurycoma, Soula-
mea, Ailanthus, Brucea, Castela and Picrasma,
and Zavada and Dilcher (1986) examined Leit-
neria with SEM and TEM. Pollen grains are 3-
zonocolporate, typically 20–35 mm long by 13–30
mm wide, prolate in equatorial view (sometimes
subspheroidal in Castela and spheroidal in Sama-
dera and Leitneria) and planaperturate, with dis-
tinctly lalongate endoapertures; however, Quassia
pollen grains are suboblate and angulaperturate,
with a square type of endoaperture. Exine is 2–3
mm thick, and the surface pattern finely to
coarsely reticulate, sometimes verrucate, in most
genera. The exine is striate in Soulamea and Bru-
cea, and striato-reticulate in Quassia.

KARYOLOGY. Simaroubaceae have base chromo-
some numbers of 8–13 (Stevens 2006). Bennett
and Leitch (2005) record 2n ¼ 64 in Ailanthus
integrifolia, which would suggest the plant is octo-
ploid. Raven (1975) reports x ¼ 16 for Leitneria,
and Castela coccinea has 2n ¼ 26 (Bernardello
et al. 1990).

REPRODUCTIVE BIOLOGY. Simaroubaceae can
be hermaphroditic, monoecious or dioecious. The
extent of self-compatibility is unknown; however,
flowers of Quassia amara have been shown to self-
fertilise (Roubik et al. 1985). Insect-pollination
predominates in the family, the flowers typically
being small, actinomorphic, open, fragrant and
borne in thyrses, attracting generalist small

insects such as bees and moths (e.g. Aubréville
1962; Hardesty et al. 2005). Quassia amara is
hummingbird-pollinated, as suggested by the
raceme-like inflorescences bearing deep pink or
red tubular flowers. Roubik et al. (1985) observed
the role of nectar robbers in reproductive fitness
of Q. amara, revealing that flowers were visited by
nectar-robbing bees (Trigona) and humming-
birds, as well as the primary hummingbird polli-
nator. Leitneria shows strong morphological
divergence towards wind-pollination in that the
flowers lack a perianth and nectary disk, and are
borne in catkin-like inflorescences that develop
before the leaves emerge.

FRUITS AND SEEDS . Fruits in the family are
predominantly schizocarpous with drupaceous
mericarps, and typically only 1–3 carpels reach
maturity (Figs. 91, 92). The drupes have a thin
pericarp, in which the exocarp can be fleshy (e.g.
Hannoa, Quassia, Simaba), woody and fibrous
(Samadera) or thin and dry (Eurycoma, Leit-
neria, some Brucea). The fleshy fruits can be
pale yellow to red to deep purple-black, with a
bitter taste, globose, obovoid, ovoid or ellipsoid,
and between 0.3 and 10 cm long. The drupes are
often carinate or bicarinate and flattened and, in
Samadera indica, are strongly laterally dorso-
ventrally compressed with a narrow, unilateral
thinner edge in the apical half. In Ailanthus
each carpel develops into a samaroid mericarp,
elliptic in shape and tapering at each end
(Fig. 89D). Variation in samara morphology is
discussed in some detail by Nooteboom (1962)
and Corbett and Manchester (2004). In Soulamea
the carpels remain connate in fruit, forming a
dry, narrowly to broadly winged, obcordate
fruit. Fernando and Quinn (1992) discuss varia-
tion in pericarp anatomy in the family in detail.
The exocarp varies in thickness and lignifi-
cation and, in Ailanthus, is lacking except for
the epidermal layer. Fernando and Quinn
(1992) describe the endocarp as consisting of “a
broad homogeneous zone of irregularly arranged
isodiametric sclereids” with a strongly lignified
inner epidermis. Castela and Picrasma lack the
typical lightly lignified mesocarp and paren-
chymatous outer mesocarp. Nothospondias has
an unusual Spondias-type endocarp, similar to
that found in Anacardiaceae (Fernando and
Quinn 1992).
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The embryo is straight or curved, and con-
sists of two large planoconvex cotyledons and
a short plumule. Most Simaroubaceae have little
or no endosperm, except for Brucea (Nair and
Sukumaran 1960) and some Soulamea (Nooteboom
1962). Fatty oil and aleuron bodies are the most
common seed storage products in the family,
but starch is also reported from seeds of Simaba
and Perriera (Netolitzki 1926) and Leitneria
(Pfeiffer 1912), and reserve celluloses also occur
(Czaja 1978; Stevens 2006). The seed coat is thin
and hard, undistinguished or with scattered lig-
nified cells (Stevens 2006), and is described as
membranaceous in some genera.

DISPERSAL. Fleshy drupaceous fruits of Simar-
oubaceae are dispersed by fruit-eating birds and
mammals, often primates (e.g. Hardesty et al.
2005). The samaroid mericarps of Ailanthus dis-
perse over small distances by wind. Fruits of
Samadera indica, a species that frequents alluvial
and swamp forest, and Soulamea amara, a littoral
species, are dispersed by water (Nooteboom
1962), which may account for their broad geo-
graphical distributions. Leitneria is also sus-
pected to be water-dispersed, typically growing
in freshwater and brackish swamps. In all cases,
buoyancy is provided by an air cavity between
seed and endocarp.

PHYTOCHEMISTRY. Simaroubaceae are charac-
terised by their quassinoid chemistry. Quassinioids
are triterpenoid derivatives, biosynthetically related
to the limonoids of Rutaceae and Meliaceae (da
Silva and Gottlieb 1987), and are considered
(Dreyer 1983; Waterman 1983) to be further steps
down the oxidative pathway of limonoids. Quassi-
noid structural and chemical characteristics are
summarised in Waterman and Grundon (1983)
and da Silva and Gottlieb (1987), who report 35
different structural types in Picrasma alone. Penta-
cyclic triterpenes are also common (Hegnauer
1983). Alkaloids have been reported in nine Sima-
roubaceae genera (Mester 1983), most commonly
tryptophan derived, but also a quinolone alkaloid is
reported in Ailanthus. Only a single simple couma-
rin has been detected in the family, in Picrasma and
Ailanthus (Gray 1983). Of the flavonoid groups,
flavonol glycosides and glycoflavones are reported
in Ailanthus (Harborne 1983) and flavonols and
flavones in Leitneria (Giannasi 1986). Essential

oils contained within secretory cells and resin
canals contain a low proportion of volatile com-
pounds compared to Rutaceae and Meliaceae, and
are in smaller amounts (Hegnauer 1983). Tannin
content is low to considerable, and with relatively
high levels of gallic and ellagic acid (Hegnauer
1983), although Leitneria lacks ellagic acid (Gian-
nisi 1986).

DISTRIBUTION AND HABITATS. Simaroubaceae
have a primarily pantropical distribution;
however, some species of Brucea, Castela, Hola-
cantha, Ailanthus and Picrasma are subtropical,
and Ailanthus altissima, Picrasma quassioides
and Leitneria floridana grow in temperate cli-
mates. Generic diversity is split evenly among
the NewWorld, Africa, and Asia and Australasia;
however, half of the species in the family occur
in the New World. Picrasma is disjunct among
Asia, SE Asia and Central and South America,
Brucea is disjunct between Africa and SE Asia,
and Soulamea has one species in the Seychelles,
one widespread in Malesia and Polynesia,
and the remainder endemic to New Caledonia.
Samadera is primarily Australian and SE Asian,
but S. indica occurs as far west as India and
Madagascar. Several genera in the Simarouba-
ceae consist of one or two species with restricted
geographic ranges, the majority of these
genera being in Africa. Simaba is the most spe-
cies-rich genus and is restricted to Central and
South America.

Simaroubaceae are found in moist lowland
tropical forest (although Brucea mollis is
recorded as a high as 1,800 m in the Philippines,
and Odyendea gabonensis at 2,500 m in Gabon),
dry deciduous forest, and open sandy or savan-
nah-type vegetation. Soulamea amara is a littoral
species, Castela and Holacantha are found in
desert and dry scrub environments, and Leit-
neria, Samadera indica and occasionally Pierreo-
dendron inhabit swamp forest. Eurycoma is
classified as silicicolous, showing a preference
for acidic, leached sandy soils (Nooteboom 1962).

Dating and biogeographic analyses (Clayton
et al. 2009) suggest the family originated in North
America in the early Tertiary. However, ancient
vicariant and dispersal patterns in the family are
obscured by a multitude of more recent migra-
tion events, within and between the continents,
post-Oligocene.
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FOSSIL HISTORY. Fossils of the distinctive
samaroid fruits of Ailanthus are found across
the entire Northern Hemisphere, dating from
the early Eocene up to the Pleistocene (Corbett
and Manchester 2004). Three extinct species have
been recognised, with the earliest occurrence
a samara of A. confucii from the Green River
Formation, Wyoming. Leaf fossils are also
known with reasonable certainty from the Oligo-
cene of Germany and Miocene of China, exhibit-
ing distinctive basal teeth with enlarged glands on
the leaflets, characteristic of extant A. altissima
(Corbett and Manchester 2004). Leitneria has no
fossil record from North America, but fossil fruits
of it have been found in western Siberia from the
Oligocene and in Europe from the Miocene to
the Pliocene (Dorofeev 1994; Nikitin 2006); in
transverse section, these have identical endocarp
anatomy to extant Leitneria floridana (Dorofeev
1994). Less well understood are fossil fruits of
Chaneya, an extinct genus from the Tertiary of
North America, Europe and Eastern Asia (Wang
and Manchester 2000; Teodoridis and Kvacek
2005). Teodoridis and Kvacek (2005) suggest an
affiliation with the extant genus Picrasma, based
on gynoecial morphology and persistent wing-
like petals; however, the fossil has distinctive oil
cells typical of Rutaceae. Fossil leaves formerly
reported as Leitneria from the Eocene of Tennes-
see (Berry 1916) were subsequently reassigned
to Rubiaceae, based on stipule configuration,
epidermal anatomy and leaf architecture (Roth
and Dilcher 1979). Fossil pollen of Simarouba-
ceae has been reported for Ailanthus (Song et al.
2004) and Leitneria (Machen 1971), but given the
lack of distinctive morphological characteristics
in extant Simaroubaceae pollen (Basa, 1963, 1967;
Moncada and Machado 1987), these are consid-
ered unreliable.

AFFINITIES . In the traditional circumscription,
Simaroubaceae s.l. comprised six subfamilies
(Engler 1931). However, molecular work by
Fernando et al. (1995; also see Gadek et al. 1996)
showed the family to be polyphyletic, with sub-
families originating in several places within euro-
sids I and II (sensu APG II 2003). Members
of subfamily Simarouboideae, however, form a
well-supported monophyletic group (excluding
Harrisonia) within Sapindales. Leitneria, a genus
traditionally segregated into the monotypic family

Leitneriaceae on account of its wind-pollinated
flowers (Cronquist 1981; Takhtajan 1997), was
also found to be part of the Simarouboideae
clade. Hence, the subfamily was recircumscribed
as Simaroubaceae s.s., a clade of 20 genera
and approximately 95 species by Fernando and
Quinn (1995). Nothospondias, a monotypic genus
sometimes placed in Anacardiaceae (Engler 1905),
is a member of the family (Van der Veken 1960;
Clayton et al. 2007). Also included is Laumoniera
(Nooteboom 1987), a monotypic genus from
Sumatra that was omitted from the family recir-
cumscription of Fernando and Quinn (1995).

Simaroubaceae are well supported as a mem-
ber of a SimaroubaceaeþRutaceaeþMeliaceae
clade in Sapindales (Gadek et al. 1996; K€allersj€o
et al. 1998; Savolainen et al. 2000; Soltis et al.
2000), but the family’s sister group is still unde-
termined, with data supporting three alternative
topologies: Rutaceae sister to Simaroubaceae
(Gadek et al. 1996); Meliaceae sister to Simarou-
baceae (Chase et al. 1999; Muellner et al. 2006);
Rutaceae sister to Meliaceae (Fernando et al.
1995; Stevens 2006). Traditional morphological
and phytochemical classifications typically sug-
gest an affiliation with Rutaceae and Meliaceae
(e.g. Cronquist 1981; Takhtajan 1997).

RELATIONSHIPS WITHIN THE FAMILY. Engler’s
(1931) classification of Simaroubaceae s.l. divided
subfamily Simarouboideae (Simaroubaceae s.str.)
into three tribes: Simaroubeae, Picrasmeae and
Soulameae. Tribes were delimited by the presence
or absence of filament appendages and the degree
of connation of carpels. Of Engler’s tribes, molec-
ular data (Clayton et al. 2007) show only Soula-
meae, composed of Soulamea and Amaroria,
to be monophyletic. Relationships based on
DNA sequence data from the chloroplast genome
(rbcL, atpB, matK) and nuclear genome (1 kb
of phyC) produced a well-resolved and well-
supported phylogeny, excluding Laumoniera
and Iridosma (Fig. 87; Clayton et al. 2007). Simar-
oubaceae consist of three major clades: the
Picrasma clade (22 spp.), comprising Picrasma,
Castela and Holacantha, sister to the rest of
the family; the Soulamea clade (22–23 spp.),
comprising Leitneria, Brucea, Laumoniera and
Soulamea (with Amaroria nested within Soula-
mea); the Simarouba clade (45–48 spp.), com-
posed of Simarouba, Simaba, Pierreodendron,
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Hannoa, Perriera, Gymnostemon, Odyendea,
Iridosma and Eurycoma. Ailanthus (5 spp.)
diverges after the Picrasma clade, and a grade
of Nothospondias, Picrolemma, Quassia and
Samadera (10–11 spp.) follows the Soulamea
clade (see Fig. 87). The relationship of Laumoniera
to Brucea is unknown. The position of Iridosma
is also unknown but likely to be within the
Simarouba clade. Relationships among the four

subclades of the Simarouba clade (Hannoa
þPerrieraþGymnostemon, Eurycoma, Odyendea
and PierreodendronþSimaroubaþSimaba) are
poorly resolved; this lack of resolution is attribu-
ted to a rapid radiation that occurred in the Mio-
cene (Clayton et al. 2009).

ECONOMIC IMPORTANCE. A range of biological
properties has been demonstrated by the quassi-
noids of Simaroubaceae, including antimalarial,
antileukemic, antiviral, insecticidal and amoebi-
cidal properties (Polonsky 1983; Klocke et al.
1985), and correspondingly, many genera are
used locally as medicinal plants. Quassia amara
and Picrasma quassioides have been used to aid
digestion, and treat chronic dyspepsia. Fruits of
Brucea javanica were imported into Europe as a
drug (Nooteboom 1962), and the plant is used
locally in Malaysia to treat malaria and dysentry.
Eurycoma is used to treat malaria, diabetes, hyper-
tension and stomach ache, typically by boiling
the roots for drinking. Ailanthus is known in
traditional Chinese and Korean medicine as a
treatment for digestive complaints, haemorrhoids
and mastitis. Simaroubaceae are not commercially
harvested for timber but are used locally in
building in some areas of both the Old and
New World. Leitneria (corkwood) is one of the
lightest known woods, and has been used tradi-
tionally by fisherman for net floats. Ailanthus
(Tree of Heaven), Simarouba (paradise tree)
and Quassia amara are cultivated and planted
as ornamentals.

KEY TO THE NEW WORLD GENERA

1. Perianth vestigial or absent; flowers surrounded by
large, hirsute bracts 5. Leitneria

– Petals +, sepals +; bracts not large, not surrounding
flowers 2

2. Stamens with appendaged filaments 3
– Filaments lacking appendage 5
3. Leaf rachis distinctly winged and jointed 12. Quassia
– Leaf rachis not winged, not jointed 4
4. Flowers unisexual; stigmas as long as style or longer,

stellately spreading; leaflets alternate 21. Simarouba
– Flowers bisexual; stigmas capitate or lobed; leaflets

typically opposite or subopposite 22. Simaba
5. Leaves unifoliolate or absent; plant often armed with

thorns; stamens twice as many as petals 6
– Leaves pinnately compound; plant without thorns;

stamens equal in number to petals 7
6. Plant with leaves; petals 4–5; stamens 8–10 2. Castela

Fig. 87. Simaroubaceae. Phylogenetic hypothesis of rela-
tionships of Simaroubaceae based on three chloroplast
genes and one nuclear gene, modified from Clayton
et al. (2007). All genera except for Simaba have posterior
probability (PP) ¼ 1.0 and bootstrap support (BS) ¼
100%. Laumoniera and Iridosma were not sampled for
this study. (orig.). *: PP ¼ 1.0 and BS ¼ 100%; þ:
PP > 0.95; o: BS > 70%
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– Plant leafless, or leaves reduced to scales; petals 6–8;
stamens 12–16 3. Holacantha

7. Staminodes present in staminate flowers; inflorescence
elongate, narrowing above; fruit ellipsoid, elongate,
20–30 mm long 11. Picrolemma

– Staminodes absent or in carpellate flowers only; inflo-
rescence short, broad and rounded; fruit globose, less
than 15 mm long 1. Picrasma

KEY TO THE OLD WORLD GENERA

1. Stamens with appendaged filaments 2
– Filaments lacking appendage 8
2. Leaves unifoliolate; inflorescence a pseudo-umbel

13. Samadera
– Leaves pinnately compound; inflorescence not

umbellate 3
3. Leaf rachis jointed and often narrowly winged

12. Quassia
– Leaf rachis not jointed, not winged 4
4. Stamens alternating with outer whorl of staminodes

or staminodial scales in staminate flowers; indupli-
cate– valvate aestivation; Indomalesia 14. Eurycoma

– Staminodes absent in staminate flowers; contorted,
imbricate, occasionally valvate aestivation; tropical
Africa 5

5. Petals 7–8, valvate in bud; stamens 12–13
19. Iridosma

– Petals 4–5, imbricate or contorted in bud; stamens
8–10(–15) 6

6. Stamens (10–)15(–18); leaves with 11–31 leaflets, up to
1 m long; leaflets apex with hard, pointed gland

20. Pierreodendron
– Stamens 8–10; leaves with 3–15 leaflets, less than 60

cm long; leaflets without hard pointed gland at apex
7

7. Calyx in bud irregularly rupturing into 2–3 lobes; 5
petals; 10 stamens; 5 carpels; fruits 15–35 mm long

17. Hannoa
– Calyx connate with 4(–5) very short obtuse lobes; 4(5)

petals; 8(–10) stamens; 4 carpels; fruits 50–70 mm
long 18. Odyendea

8. Gynoecium of 1 or 2(3) connate carpels 9
– Gynoecium of (2)3–5 carpels (if 2 then carpels dis-

tinct) 10
9. Gynoecium a single carpel; fruit ovoid, not winged;

flowers 4- or 5-merous 7. Amaroria
– Gynoecium of two or three carpels; fruit obcordate,

winged; flowers predominantly 3-merous
6. Soulamea

10. Fruit samaroid 4. Ailanthus
– Fruit drupaceous, fleshy or dry and nut-like 11
11. Stamens equal in number to petals 12
– Stamens twice as many as petals 14
12. Inflorescence short, broad and rounded; sepals and

petals persistent in fruit, accrescent; fruit globose
1. Picrasma

– Inflorescence mostly unbranched, elongate; petals
caducous in fruit; fruit ovoid or ellipsoid, or nut-like
with 2 ribs when mature 13

13. Leaves imparipinnate; stigmas distinct, recurving;
fruit 7–18 mm long 8. Brucea

– Leaves paripinnate; stigmas connate, discoid; fruit
45–60 mm long 9. Laumoniera

14. Carpels 2; inflorescence axillary; Madagascar
16. Perriera

– Carpels 4–5; inflorescence typically terminal; tropical
Africa 15

15. Leaves with 19–43 leaflets; flowers 4-merous; fruits up
to 45 mm in length; tropical west Africa

10. Nothospondias
– Leaves with 13–25 leaflets; flowers 5-merous; fruits

about 100 mm in length; Côte d’Ivoire endemic
15. Gymnostemon

GENERA OF SIMAROUBACEAE

1. Picrasma Blume Fig. 88

Picrasma Blume, Bijdr. Fl. Ned. Ind.: 247 (1825); Cron-
quist, Brittonia 5: 128–147 (1944), rev.
Aeschrion Vell. (1827).

Small trees, sometimes to 20 m, or shrubs, monoe-
cious or dioecious. Leaves imparipinnate, pseudos-
tipules present, early caducous; leaflets opposite to
subopposite, petiolulate, entire or serrate-crenate,
glabrous or nearly so, without glands. Flowers in
axillary, short and broad, rounded determinate
thyrses with puberulent axes; sepals 4(5), distinct
or basally connate; petals 4(5), valvate,mostly glab-
rous; stamens 4(5), filaments lacking appendage;
anthers dorsifixed; staminodes absent in staminate
flowers; disk fleshy, sometimes conical, glabrous or
hairy; carpels (2–)4(5), distinct; stylodia connate
above, sometimes distinct; stigmatic branches fili-
form, recurved. Fruit 1–3(–5) drupaceous meri-
carps, globose, not carinate, 5–12 mm long,
exocarp red to blue-black at maturity, pericarp
fleshy.

Eight species, two in Asia and SE Asia, six in
Mexico to Argentina, and Caribbean islands.

2. Castela Turpin

Castela Turpin, Ann. Mus. Natl. Hist. Nat. 7: 78 (1806), nom.
cons.; Cronquist, J. Arnold Arb. 25: 122–128 (1944), rev.

Shrubs, erect or trailing, or small trees to 5 m,
dioecious, armed with (occasionally branching)
thorns. Leaves unifoliolate, petiolate, entire,
glabrous to tomentose-pubescent, without glands.
Flowers solitary, clustered in leaf axils, or in axillary,
sparsely flowered determinate thyrses, with typi-
cally a single, sparsely to densely hairy axis; sepals
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4(5), basally connate; petals 4(5), imbricate, gla-
brous to occasionally pubescent; stamens 8 or 10;
filaments lacking appendage; anthers dor-
sifixed; staminodes absent in staminate flowers;
disk fleshy, ring-like, glabrous; carpels 4(5), weakly
united or distinct, stylodia connate at base,
stigmatic branches linear, divergent or recurved,
occasionally circinately rolled. Fruit 1–2(–4) drupa-
ceous mericarps, lenticular, bicarinate, 6–12 mm
long, exocarp red at maturity, pericarp fleshy.

Twelve species from southern United States
to Argentina, the Caribbean islands and the
Galápagos.

3. Holacantha A.Gray

Holacantha A.Gray, Mem. Am. Acad. Arts II, 5 (Pl. Nov.
Thurb.): 310, t. 8 (post May 1855); Cronquist, Brittonia 5:
128–147 (1944), rev.

Depressed, ascending or erect shrubs or small trees
to 5m, dioecious, armedwith thorns at branch tips,
essentially leafless or leaves scale-like. Flowers in
axillary, short, densely flowered determinate
thyrses with one or two strongly hirsute axes, or
appearing fasciculate in leaf axils; sepals 5–8,
basally connate; petals 6–8, imbricate, strigose
on abaxial surface; stamens 12–16, filaments lack-
ing appendage, anthers dorsifixed, staminodes
absent in staminate flowers; disk narrow and
ring-like, densely hairy to glabrous; carpels 6–8,
weakly united; style short and broad, stellately
spreading into 5 stigmatic branches. Fruit 1–4
drupaceous mericarps, ovoid and slightly com-
pressed, sometimes carinate on abaxial side, 5–9
mm long; exocarp red or greenish at maturity;
pericarp fleshy.

Two species from southern California, southern
and western Arizona to Mexico.

4. Ailanthus Desf. Fig. 89

Ailanthus Desf., Mém. Acad. Sci. Paris 1786: 270, t. 8
(1789), nom. cons.; Nooteboom, Fl. Males. I, 6: 215–220
(1962).

Large trees to 60 m, dioecious or monoecious.
Leaves imparipinnate or paripinnate; leaflets
opposite, subopposite or alternate below, petio-
lulate, entire to coarsely toothed, glabrous to
densely pubescent, with sometimes large abaxial
glands, occasionally domatia present as hair tufts
at leaf base. Flowers in axillary or terminal deter-
minate thyrses with glabrous to sparsely hairy
axes; sepals 5(6), connate basally or calyx cupular
with very short lobes; petals 5(6), induplicate-
valvate, glabrous to pubescent; stamens 10, fila-
ments lacking appendage; anthers � ventrifixed;
staminodes absent in staminate flowers; disk
fleshy, glabrous; carpels 2–5; stylodia distinct to
connate; stigmatic branches peltate, stellately
spreading, sometimes recurved. Fruit 1–5 samar-
oid mericarps with elongate, membranous wings
tapering towards the ends, 25–220 mm long; exo-
carp brown at maturity; pericarp dry.

Five species from Turkestan, India, China, SE
Asia and northern Australia.

5. Leitneria Chapm. Fig. 90

Leitneria Chapm., Fl. S. U. St.: 427 (1860).

Small tree to 6 m; typically dioecious. Leaves
unifoliolate, petiolate, entire, villous, without

Fig. 88. Simaroubaceae. Picrasma javanica. A Flowering
twig. B Full-grown pseudostipules. C Male flower. D
Female flower. E Fruits. (Nooteboom 1962; artwork: C.
van Crevel)
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glands. Staminate flowers in axillary, catkin-like,
highly reduced thyrses with 1–3-flowered cym-
ules; carpellate flowers solitary in carpellate
inflorescences, surrounded by densely hirsute
bracts and arranged on an single glabrous axis;
perianth 0 in male flowers, vestigial in carpellate
flowers; stamens (1–)4 per flower in bract axil;
filaments lacking appendage; anthers basifixed to
dorsifixed; staminodes absent in staminate flow-
ers; disk absent or rudimentary; carpel 1, stig-
matic branch distally expanded, recurved. Fruit
a drupe, narrowly ellipsoid, conspicuously flat-
tened, bicarinate, 12–30 mm long; exocarp brown
at maturity; pericarp dry to occasionally fleshy.

One species, L. floridana Chapm., in SE
United States.

6. Soulamea Lam. Fig. 91

Soulamea Lam., Encyc. 1: 449 (1783); Jaffré & Fambart,
Adansonia III, 24: 159–168 (2002).

Shrubs or small trees to 5(–15) m, dioecious or
flowers bisexual (S. amara). Leaves unifoliolate or
imparipinnate; leaflets opposite, petiolulate,
leaves petiolate, entire and often revolute, densely
pubescent or glabrous on adaxial surface, some-
times with glands. Flowers in axillary, elongate
determinate thyrses, typically with a single, often
ferruginous-tomentose major axis; sepals 3(–5),
basally connate; petals 3(–5), glabrous to pubes-
cent towards the base; stamens 6(–10); filaments
lacking appendage; anthers basifixed to dorsi-
fixed; staminodes absent in staminate flowers;
disk fleshy, glabrous; carpels 2(3), connate; stylo-
dia distinct, flattened, horizontally appressed
to carpel, stigma fleshy, rarely reniform. Fruit
samaroid, 2-celled, obcordate, flattened, with a
distinct wing, 10–20 mm long, exocarp brown at
maturity, pericarp dry.

Thirteen species, one widespread in SE Asia
and Polynesia (S. amara Lam.), one endemic to
the Seychelles (S. terminalioides Baker), and
eleven species endemic to New Caledonia.

Fig. 90. Simaroubaceae. Leitneria floridana. A Branch. B
Young female catkins. C Young male catkins. D Elongat-
ing male catkins. E Male catkin with anthetic flowers. F
Partial inflorescence thereof. G Stamen. H Twig with
anthetic female catkins. I Female catkin with exposed
stylodia. J Female flower. K Gynoecium in vertical section.
L Seed. M Fruit. (Takhtajan 1980)

Fig. 89. Simaroubaceae. Ailanthus altissima. A Flowering
twig. B Male flower. C Female flower. D Fruit. (Takhtajan
1981; artwork: A. Schilitschkin)

416 J.W. Clayton



7. Amaroria A.Gray

Amaroria A.Gray, Bot. U. St. Expl. Exped. 1: 356, t. 40
(1854); Smith, Fl. Vit. Nova 3: 479–487 (1985).

Small tree to 15(–20) m, dioecious. Leaves unifo-
liolate, petiolate, entire; glands unknown. Flowers
in axillary, elongate determinate thyrses with a
single major axis; sepals 4–5, basally connate;
petals 4–5, glabrous or sometimes short strigil-
lose along adaxial midline; stamens 8 or 10; fila-
ments lacking appendage; anthers dorsifixed;
staminodes absent in staminate flowers; disk
fleshy, globose; carpel 1; stigma sessile. Fruit a
drupe, ovoid to subglobose, slightly flattened,
sometimes inconspicuously carinate, 17–30 mm

long; exocarp greenish yellow, becoming white at
maturity; pericarp fleshy.

One species, A. soulameoides A. Gray,
endemic to Fiji.

8. Brucea J.F. Mill.

Brucea J.F. Mill., Icon.: t. 25 (1779), nom. cons.

Shrubs or small trees to 12 m, dioecious or polyg-
amous. Leaves imparipinnate; leaflets opposite,
petiolulate to subsessile, entire or crenate-serrate,
ferruginous-pubescent to glabrous, with dotted
glands associated with peripheral secondary
venation underneath. Flowers in axillary, elon-
gate determinate thyrses, typically with a single
glabrous to densely pubescent major axis; sepals
(3)4(5), basally connate; petals (3)4(5), imbricate,
glabrous to densely pubescent; stamens (3)4(5),
protruding between disk lobes, filaments lacking
appendage; anthers basifixed to dorsifixed, stami-
nodes absent in staminate flowers; disk fleshy,
glabrous; carpels (3)4(5), distinct or united at
the base; stylodia connate at base, stigmatic
branches linear, recurved or bending inwards.
Fruit 1–2(–4) drupaceous mericarps, ovoid,
bicarinate, 4–18 mm long, exocarp red to black
at maturity, pericarp dry to thinly fleshy.

Six to seven species, tropical Africa to tropi-
cal and subtropical Asia and northern Australia.

9. Laumoniera Noot.

Laumoniera Noot., Blumea 32: 383 (1987).

Small tree to 16 m, dioecious. Leaves paripinnate;
leaflets petiolulate, entire, glands unknown.
Flowers in axillary determinate thyrses, typically
with a single pubescent axis; sepals 4, basally
connate; petals 4, sparsely pubescent; stamens 4,
filaments lacking appendage; staminodes absent
in staminate flowers; disk fleshy, slightly hairy;
carpels 4, distinct; stigmas sessile, connate, discoid,
covering top of ovaries. Fruit 1–4 drupaceous
mericarps, ellipsoid, 45–60 mm long; exocarp
yellow at maturity, pericarp fleshy.

One species, L. bruceadelphaNoot., Indonesia.

10. Nothospondias Engl.

Nothospondias Engl., Bot. Jahrb. Syst. 36: 216 (1905); Van
der Veken, Bull. Jard. Bot. Etat Brux. 30: 105–109 (1960).

Fig. 91. Simaroubaceae. Soulamea amara. A Fruiting
twig. B Flower. C Flower sectioned, pistil removed. D
Fruit. (Nooteboom 1962; artwork: C. van Crevel)
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Tree to 25 m, dioecious. Leaves imparipinnate;
leaflets opposite to alternate, petiolulate, entire,
glabrous, without glands. Flowers in axillary or
terminal determinate thyrses, with multiple
densely pubescent axes; sepals 4, basally connate;
petals 4, slightly imbricate, glabrous to puberu-
lent; stamens 8; filaments lacking appendage;
anthers basifixed; staminodes absent in staminate
flowers; disk fleshy, glabrous; carpels 4, distinct,
style simple. Fruit 1–4 drupaceous mericarps,
ovoid-ellipsoid, 20–45 mm long; exocarp yellow
to orange at maturity; pericarp fleshy.

One species, N. staudtii Engl., in tropical west
Africa.

11. Picrolemma Hook.f.

Picrolemma Hook.f. in Benth. & Hook., Gen. Pl. 1: 312
(1862); Cronquist, Brittonia 5: 128–147 (1944).

Small shrubs, up to 6 m, dioecious. Leaves impar-
ipinnate; leaflets opposite to sometimes alternate
below, petiolulate, entire, glabrous, punctate
glands associated with secondary venation
underneath. Flowers in terminal determinate
thyrses, with multiple glabrous axes; sepals (4)5,
basally connate; petals (4)5, imbricate, glabrous;
stamens 5, filaments lacking appendage; anthers
dorsifixed; staminodes alternating with petals in
staminate flowers; disk fleshy, glabrous; carpels
(4)5, distinct; stylodia distinct but cohering, stig-
matic branches fleshy, club-like. Fruit 1–2 drupa-
ceous mericarps, ellipsoid and slightly elongate,
not carinate, 20–30 mm long; exocarp brown to
red at maturity; pericarp fleshy.

Two species from Peru and Brazil.

12. Quassia L.

Quassia L., Sp. Pl. ed. 2: 553 (1762); Engl. in Engl. & Prantl,
Nat. Pflanzenfam., 2nd edn, 19a: 377–379 (1931).

Shrub or small tree to 8 m. Leaves imparipin-
nate, rachis and petiole conspicuously winged
in Q. amara L., narrowly winged or wingless in
Q. africana Baill., articulated; leaflets opposite,
sessile, entire, glabrous, with punctate glands
towards leaf apex adaxially. Flowers bisexual, in
axillary or terminal determinate thyrses, appear-
ing raceme-like in Q. amara, with puberulent
axes; sepals 5, distinct, overlapping at base; petals
5, contorted, glabrous or basally pubescent
inside, cohering into a tube in Q. amara; stamens

10; filaments with basal appendage; anthers dor-
sifixed, staminodes absent in staminate flowers;
disk fleshy, narrowing towards base, glabrous;
carpels 5, distinct; style simple; stigma capitate
or slightly lobed. Fruit 1–2 drupaceous mericarps,
obovoid to ellipsoid, bicarinate, 10–25 mm long;
exocarp dark red at maturity; pericarp fleshy.

Two species, 1 neotropical, 1 in tropical west
Africa.

13. Samadera Gaertn.

Samadera Gaertn., Fruct. 2: 352, t. 156, ‘f. 3’ (1791), nom.
cons. Hyptiandra Hook.f. (1862).

Small tree, occasionally up to 20 m. Leaves unifo-
liolate, entire, glabrous, with scattered punctate
glands. Flowers bisexual, in axillary or terminal
pseudo-umbels, axes glabrous to puberulent, or
clustered in leaf axils; sepals (3)4(5), distinct or
mostly connate with short lobes, occasionally
with a concave gland; petals (3)4(5), imbricate
or contorted, glabrous to pubescent abaxially;
stamens 8 or 10; filaments with basal appendage;
anthers dorsifixed; staminodes absent in stami-
nate flowers; disk fleshy, conical or cylindrical,
glabrous; carpels 4–5; stylodia conglutinate into a
common style; stigma capitate or slightly lobed.
Fruit 1(–5) drupaceous mericarps, ovoid, ellip-
soid or semicircular and flattened, slightly to
strongly carinate, 5–50 mm long; exocarp orange
to red or brown at maturity; pericarp fleshy
or dry and woody.

Five to six species from Madagascar, Indo-
China, SE Asia and Australia.

14. Eurycoma Jack Fig. 92

Eurycoma Jack, Malay. Misc. 2, 7: 44 (1822); Nooteboom,
Fl. Males. I, 6: 193–226 (1962).

Small trees to 10 m, or rarely shrubs, monoecious
or dioecious. Leaves imparipinnate; leaflets oppo-
site to subopposite, sessile or nearly so, some-
times appearing articulated, entire, glabrous,
without glands. Flowers in axillary determinate
thyrses, multiple axes with thick, capitate-
glandular hairs; sepals 5(6), basally connate,
with capitate-glandular hairs; petals 5(6), indu-
plicate-valvate, pubescent, with capitate-glandu-
lar hairs; stamens 5(6); filaments with very
small appendage near base; anthers dorsifixed;
staminodes 5(6), alternating with stamens in
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staminate flowers; disk inconspicuous; carpels 5
(6), distinct, stylodia connate or cohering; stigma
lobed, peltate. Fruits 1–5 nut-like mericarps,
ovoid, bicarinate, 10–20 mm long; exocarp brown
at maturity; pericarp dry.

Three species, tropical SE Asia, Sumatra,
Malay peninsula, Borneo, S. Philippines.

15. Gymnostemon Aubrév. & Pellegr.

Gymnostemon Aubrév. & Pellegr., Bull. Soc. Bot. France
84: 183 (1937).

Large tree, with bisexual flowers or polygamous.
Leaves imparipinnate; leaflets opposite to subop-
posite, subsessile, entire, glabrous, with punctate
glands regularly spaced towards apex adaxially.
Flowers in axillary or terminal determinate
thyrses, with multiple densely short-hairy axes;
sepals 5, connate, with short lobes; petals 5,
slightly imbricate, villous; stamens 10; filaments
lacking appendage; anthers dorsifixed; stami-
nodes absent in staminate flowers; disk fleshy,
pubescent; carpels 5, distinct, style simple; stigma
simple or slightly lobed. Fruit a single drupaceous
mericarp, ovoid, up to 100 mm long; pericarp
fleshy, fibrous.

One species, G. zaizou Aubrév. & Pellegr.,
endemic to Côte d’Ivoire.

16. Perriera Courchet

Perriera Courchet, Bull. Soc. Bot. France 52: 284 (1905);
Capuron, Adansonia II, 1: 87 (1961).

Tree to 30 m. Leaves imparipinnate; leaflets
opposite to subopposite, subsessile, entire,
pubescent when young, becoming glabrous, with
punctate glands regularly spaced towards apex
adaxially. Flowers typically bisexual, in axillary
determinate thyrses, with multiple pubescent
axes; sepals 5, basally connate; petals 5, indupli-
cate-valvate, slightly villous; stamens 10; filaments
lacking appendage; anthers dorsifixed; staminodes
absent in staminate flowers; disk fleshy; carpels 2,
slightly united at base, style simple; stigmatic
branches divergent. Fruit typically a single drupa-
ceous mericarp, ovoid, up to 50 mm long; exocarp
pale yellow at maturity; pericarp fleshy.

One or two species endemic to Madagascar.

17. Hannoa Planch.

Hannoa Planch., London J. Bot. 5: 566 (1846).

Trees to 50 m or shrubs, sometimes suffructes-
cent. Leaves imparipinnate; leaflets opposite
to alternate, subsessile to petiolulate, entire,
glabrous, with punctate glands on upper surface,
more so towards margins. Flowers typically
bisexual, in terminal or occasionally axillary
determinate thyrses, with multiple glabrous to
sparsely pubescent axes; sepals 5, or often calyx
rupturing into 2–3 irregular lobes; petals 5,
imbricate, puberulent to densely tomentose;
stamens 10; filaments with appendage; anthers
dorsifixed; staminodes absent in staminate flow-
ers; disk fleshy, sometimes with gynoecium
sunken within, glabrous; carpels 5, distinct; style
simple; stigmatic branches short, spindly lobes.
Fruit 1–3 drupaceous mericarps, ellipsoid or
ovoid, slightly bicarinate, 15–35 mm long; exo-
carp red to purplish brown at maturity; pericarp
fleshy.

Five to seven species in tropical Africa.

18. Odyendea (Pierre) Engl.

Odyendea (Pierre) Engl. in Engl. & Prantl, Nat. Pflanzen-
fam. III, 4: 215 (1896); Aubrév. & Pellegr., Fl. Gabon 3:
33–52 (1962).

Tree to 30 m. Leaves imparipinnate; leaflets
opposite to subopposite, petiolulate, entire,

Fig. 92. Simaroubaceae. Eurycoma longifolia. A Male
flower. B Same, perianth removed. C Stamen. D Female
flower, petals removed. E Fruit. (Nooteboom 1962; art-
work: C. van Crevel)
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glabrous, with punctate glands on upper surface,
more so towards margins. Flowers bisexual, in
terminal or axillary determinate thyrses, with
multiple glabrous axes; sepals 4(5), calyx cupular
with short or absent lobes; petals 4(5), imbricate,
puberulent adaxially; stamens 8(–10); filaments
with densely hairy appendage; anthers dorsifixed;
staminodes absent in staminate flowers; disk
fleshy, subcylindrical, with gynoecium slightly
immersed within, glabrous; carpels 4, distinct
or united at base; style simple, with very short,
divergent stigmatic branches. Fruit a single
drupaceous mericarp, obovoid to ellipsoid,
strongly carinate, up to 70 mm long; exocarp
red at maturity; pericarp fleshy.

One species, O. gabonensis (Pierre) Engl.,
endemic to Gabon and Cameroon.

19. Iridosma Aubrév. & Pellegr.

Iridosma Aubrév. & Pellegr., Fl. Gabon 3: 47 (1962).

Trees. Leaves imparipinnate; leaflets opposite
to subopposite, subsessile, entire, glabrous,
glands unknown. Flowers bisexual, in determi-
nate thyrses, with multiple pubescent axes;
calyx cupular, irregularly undulating; petals
(7)8, valvate, villous; stamens 12–13; filaments
with appendage; anthers dorsifixed; staminodes
absent in staminate flowers; disk fleshy, pubes-
cent; carpels 4, distinct; stylodia spirally twisted
to form single column; stigma peltate, stellate.
Fruit unknown.

One species, I. le-testui (Pellegr.) Aubrév. &
Pellegr., endemic to Gabon and Cameroon.

20. Pierreodendron Engl. (1906) non A. Chev.
(1917).

Mannia Hook.f. (1862) non Opiz (1829) non Trevis
(1857).

Tree to 15 m. Leaves imparipinnate; leaflets sub-
opposite to alternate, petiolulate, entire, glabrous
to sparsely pubescent below, without glands.
Flowers bisexual, in axillary or terminal determi-
nate thyrses, with one or two major axes; sepals 5;
calyx cupular with short lobes; petals 5, imbricate
or contorted; stamens (10–)15(–18); filament
appendage short with small free tip; anthers basi-
fixed; staminodes absent in staminate flowers;
disk fleshy, sometimes with gynoecium sunken

within, glabrous; carpels 5, distinct, style simple,
with short, divergent stigmatic branches, or
stigma discoid. Fruits 1–5 drupaceous mericarps,
oblong-ellipsoid, laterally compressed, 70–80 mm
long; exocarp yellow at maturity; pericarp fleshy,
fibrous.

Two species, tropical Africa (Côte d’Ivoire,
Nigeria to Angola and Congo).

21. Simarouba Aubl. Fig. 93

Simarouba Aubl., Hist. Pl. Guiane: 859 (1775), nom. cons.;
Cronquist, Bull. Torrey Bot. Club 71: 226–234 (1944), rev.

Shrubs and trees to 35 m, dioecious. Leaves
paripinnate or imparipinnate; leaflets alternate
to occasionally subopposite, petiolulate, entire,
glabrous or densely tomentose below, with punc-
tate glands scattered on upper surface, more so
towards apex. Flowers in terminal determinate
thyrses, with multiple glabrous axes; sepals 5,
basally connate; petals 5, imbricate or contorted,
glabrous; stamens 10; filaments with glabrous
to pubescent appendage; anthers dorsifixed;
staminodes absent in staminate flowers; disk

Fig. 93. Simaroubaceae. Simarouba glauca. A Flowering
twig. BMale flower. C Female flower, perianth removed.D
Longisection of ovary. E Staminode. F Fruits. (Takhtajan
1981; artwork: A. Schilitschkin)
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fleshy, short, glabrous to pubescent; carpels 5,
distinct or weakly united, stylodia connate
below, stigmatic branches stellately spreading,
recurved. Fruit 1–3 drupaceous mericarps, ovoid
or ellipsoid, slightly flattened, bicarinate, 10–25
mm long; exocarp orange-red to black at matu-
rity; pericarp fleshy.

Six species in Central and South America, the
Caribbean islands and south Florida.

22. Simaba Aubl.

Simaba Aubl., Pl. Gui.: 409, t. 153 (1775); Cronquist,
Lloydia 7: 81–92 (1944); Cavalcante, Rev. tax. Gen.
Simaba. Publ. Avuls. Mus. Goeldi 37, 87 pp. (1983), rev.

Trees to 30 m, shrubs, rarely suffructescent with
all leaves basal. Leaves paripinnate or imparipin-
nate, trifoliolate or rarely unifoliolate; leaflets
usually opposite, petiolulate to sessile, entire,
glabrous to occasionally pubescent, with punctate
glands on upper surface, and occasionally with
conspicuous apical gland. Flowers bisexual, in
terminal or axillary determinate thyrses, with
multiple glabrous to densely pubescent axes, or
occasionally reduced to axillary clusters; sepals
(4)5, basally connate; petals (4)5, imbricate,
puberulent to densely pubescent; stamens (8–)
10; filaments with appendage; degree of fusion
between filament and appendage variable;
anthers dorsifixed; staminodes absent in stami-
nate flowers; disk fleshy, cylindrical, glabrous
to densely pubescent; carpels (4)5, distinct or
weakly connate; style simple, stigma capitate or
slightly lobed. Fruit 1(–5) drupaceous mericarps,
ellipsoid to obovoid, lenticular, slightly carinate
or occasionally strongly winged, 10–80(–100) mm
long; exocarp orange, red, brown, black or yellow
at maturity; pericarp fleshy.

Twenty five species in tropical South
America, S. cedron Planch. extending into Central
America.
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Soulamea (Simaroubaceae) de Nouvelle-Calédonie.
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baceae africaine méconnue. Bull. Jard. Bot. Etat Brux.
30: 105–109.

Wang, Y., Manchester, S.R. 2000. Chaneya, a new
genus of winged fruit from the Tertiary of North
America and Eastern Asia. Int. J. Plant Sci. 161:
167–178.

Waterman, P.G. 1983. Phylogenetic implications of the
distribution of secondary metabolites within the
Rutales. In: Waterman, P.G., Grundon, M.F. (eds.)
Chemistry and chemical taxonomy of the Rutales.
London: Academic Press, pp. 377–400.

Waterman, P.G., Grundon,M.F. 1983. Chemistry and chem-
ical taxonomy of the Rutales. London: Academic Press.

Webber, I.E. 1936. Systematic anatomy of the woods of
the Simarubaceae. Am. J. Bot. 23: 577–587.

Weberling, F. 1989. Morphology of flowers and inflores-
cences. Cambridge: Cambridge University Press.

Weberling, F., Leenhouts, P.W. 1966. Systematisch-
morphologische Studien an den Terebinthales-
Familien. Akad. Wiss. Lit., Abh. math.-Nat. Kl.
Jahrg. 1965, 10. 90 pp.

Wiger, J. 1935. Embryological studies in Buxaceae, Melia-
ceae, Simarubaceae and Burseraceae. Dissertation,
University of Lund.

Zavada, M. S., Dilcher, D.L. 1986. Comparative pollen
morphology and its relationship to phylogeny of
pollen in the Hamamelidae. Ann. Missouri Bot.
Gard. 73: 348–381.

Simaroubaceae 423


	Simaroubaceae
	2. Castela Turpin
	3. Holacantha A.Gray
	4. Ailanthus Desf.           Fig. 89
	5. Leitneria Chapm.          Fig. 90
	6. Soulamea Lam.           Fig. 91
	7. Amaroria A.Gray
	8. Brucea J.F. Mill.
	9. Laumoniera Noot.
	10. Nothospondias Engl.
	11. Picrolemma Hook.f.
	12. Quassia L.
	13. Samadera Gaertn.
	14. Eurycoma Jack          Fig. 92
	15. Gymnostemon Aubrév. and Pellegr.
	16. Perriera Courchet
	17. Hannoa Planch.
	18. Odyendea (Pierre) Engl.
	19. Iridosma Aubrév. and Pellegr.
	20. Pierreodendron Engl. (1906) non A. Chev. (1917).
	21. Simarouba Aubl.          Fig. 93
	22. Simaba Aubl.
	Selected Bibliography



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


