
Aucubaceae
Aucubaceae Bercht. & J. Presl, Přir. Rostlin 2: 91 (1825) (Aucubeae).
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Small evergreen trees or shrubs; branchlets oppo-
site, with conspicuous leaf scars, often pubescent
when young, sometimes pendulous with aerial
roots; plants dioecious. Leaves simple, pinnately
veined, opposite, without stipules, stoutly petio-
late; blade thick leathery to thick chartaceous,
dark green and shiny above, light green below,
sometimes variegated, pubescent or glabrous;
margin serrate or glandular serrate, rarely entire.
Flowers small, unisexual, epigynous, actinomor-
phic. Both male and female flowers arranged in
terminal thyrsoid compound inflorescences;
female inflorescences usually smaller than male
ones. Male flowers subtended by one small, lan-
ceolate and pubescent bracteole; calyx minute, 4-
dentate; petals 4, appearing free, valvate in bud,
oblong or ovate, 3–4 mm long, purple red to
yellow or greenish, floral disk fleshy, slightly 4-
lobed; stamens 4, alternating with petals; fila-
ments conical, short; anthers yellow, dorsifixed,
bithecate , rarely unithecate, dehiscing with lon-
gitudinal slits; female flowers similar to male ones
but pedicel articulate at the base of the ovary and
subtended by one or two lanceolate bracteoles;
style simple, short and thick; stigma capitate,
straight or bent to one side, slightly 2–4-lobed;
ovary unicarpellate, cylindric or ovoid, inferior,
1-locular; ovule 1, pendant, anatropous with
dorsal raphe, unitegmic, crassinucellate. Fruit a
fleshy 1-seeded drupe, cylindric or ovate, red
when mature, black when dry, crowned by persis-
tent calyx teeth, style, and stigma. Endosperm
copious; embryo minute.

A monogeneric family consisting of only
Aucuba with 8–11 species distributed in eastern
Asia (Japan, China, Vietnam, to easternHimalayas).

VEGETATIVE MORPHOLOGY. The shoot of Aucuba
japonica shows a typical dichasial branching sys-

tem and a decussate phyllotaxis that is maintained
from the vegetative to the reproductive phase
(Hara 1980). The sequence of initiation of succes-
sive foliar appendages is very precise in its order.
A majority of the shoot apices changes into the
reproductive phase to form a terminal inflores-
cence in the mature plants. Some shoot meristems
continue their vegetative growth when they are not
transformed into the reproductive phase. Aerial
roots may develop on branchlets (Konta 1994).

VEGETATIVE ANATOMY. Stomata are of the anom-
ocytic type and mainly confined to the lower leaf
surface. The wood is diffuse-porous with a ten-
dency to being semi-ring-porous, showing dis-
tinct (e.g., A. japonica) or indistinct (A.
chinensis) growth rings (Noshiro and Baas
1998). Vessels are mostly solitary or rarely in
multiples or clusters of 2 or 3; perforation scalar-
iform with 27–100 bars. In A. chinensis bar num-
ber is less variable, ranging from 27 to 35.
Intervessel wall pitting uncommon; if present, it
is often opposite or rarely scalariform, and with-
out vestures. Average length of vessel elements
ranges from 850–1085 mm, and average vessel
diameter from 35–39 mm. Helical thickenings
are present in both vessels and vascular tracheids.
Fibers have minutely bordered pits in their radial
walls. Axial parenchyma is present and mostly
scanty paratracheal, occasionally diffuse. Rays
consist of a mixture of procumbent, square, and
upright cells (Adams 1949; Li and Chao 1954;
Noshiro and Baas 1998).

INFLORESCENCE AND FLOWER MORPHOLOGY. Both
male and female inflorescences are basically a
thyrsoid type of monotelic synflorescence in
which the paracladia are dichasia (Hara 1980).
Larger numbers of flowers are produced in male
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inflorescences (Hara 1980). Reidt and Leins
(1994) observed the corolla originating from a
low ring-wall, the resulting sympetalous part
being so small, however, that it is easily over-
looked in adult flowers.

EMBRYOLOGY. Embryo sac development usually is
of the Polygonum type with some exceptions. In
some ovules, an eight-nucleate mature embryo
sac is formed by the fusion of two four-nucleate
embryo sacs (Sato 1971). Such ovules have 4–5
parietal layers, differing from those containing
the typical Polygonum type embryo sac with 6–7
parietal layers (Sato 1971). This unusual type of
embryo sac development occurs at a much higher
rate in A. japonica var. borealis than in A. japon-
ica var. japonica (Sato 1976). Typically, each
ovule contains one mature embryo sac.

POLLEN MORPHOLOGY. Pollen grains are spheroi-
dal or subprolate in shape and 36–64 (polar)
� 29–55 (equatorial) mm in size, 3-colporate,
and radially symmetrical. Endoapertures are sim-
ple-diffuse and without lamellation of the endex-
ine, indistinct, more or less circular or oblong.
Exine 2–3.5 mm thick. Sexine thicker than nexine,
intectate, psilate. Psila composed of columella
and expanded head. There is little variation in
pollen morphology among the three species
examined (A. chinensis, A. japonica, and A. hima-
laica; Ferguson 1977; Ferguson and Hideux
1978).

KARYOLOGY. Chromosome numbers were repor-
ted for three species: A. japonica: 2n ¼ 16, 32; A.
chinensis and A. himalaica: 2n ¼ 16. Plants of A.
japonica from north and central Japan (var.
japonica and var. borealis) are tetraploids, and
those from southern Japan are diploids (var. aus-
tralis). Tetraploid A. japonica is more vigorous
than the diploid material (Viinikka 1970; Kuro-
sawa 1971; see Hara 1972).

REPRODUCTIVE BIOLOGY. The flowers are visited by
a variety of insects, including small bees, flies,
and beetles. Effects of floral display size and flow-
ering phenology on fruit set was investigated in A.
japonica by Abe (2001). The results indicated that
display size did not affect fruit set; the proportion
of flowers setting fruit remained nearly constant
independent of the total number of flowers per

inflorescence, the total number of inflorescences
per plant, and the total number of flowers per
plant. However, flowering phenology did affect
fruit set. Fruit set was most abundant when
male and female flowering was most abundant.
Female flowers remained receptive until they
received pollen, and fruit set was generally not
pollen-limited unless male flowers were scarce
(Abe 2001). Asexual reproduction via pendulous
branchlets bearing aerial roots was observed in A.
japonica (Konta 1994). New plantlets can grow
from these branchlets when they have contact
with soil.

PHYTOCHEMISTRY. Fruits of A. japonica contain
2.75 % lipids including 0.45 % fatty acids of
their dry weight. Of the fatty acids, 26.37 % are
C16, 71.02 % C18, and 2.62 % C20. Among the
C18 fatty acids, petroselinic acid is dominant
(33.78 %). Other C18 fatty acids include stearic
acid (2.38 %), oleic acid (26.99 %), linoleic acid
(17.98 %), and linolenic acid (24.09 %; Breuer
et al. 1987). Iridoids (aucubin) and several flavo-
nols and flavone glycosides were found in Aucuba
(Bate-Smith et al. 1975; Bernini et al. 1984; Iwa-
shina et al. 1997). Two anthocyanins were
isolated from the fruits of A. japonica (Ishikura
1971). Tannins, procyanidins, and cyanogenic
compounds were not detected in the genus
(Bate-Smith et al. 1975).

AFFINITIES. The affinities of Aucuba have long
been controversial. The genus has commonly
been treated either as a member of Cornaceae
(e.g., Harms 1898; Wangerin 1910; Cronquist
1981, 1988), or as a monotypic family (e.g.,
Airy-Shaw 1973; Takhtajan 1980, 1987) allied to
Cornaceae. Molecular sequence data suggested
that Aucuba is clearly not a close relative of Cor-
nus, but sister of the western American Garrya,
and both are closely related to Eucommiaceae
(Xiang et al. 1993; Xiang and Soltis 1998; Soltis
et al. 2000). Aucuba and Garrya are also similar in
phytochemistry (Bate-Smith et al. 1975; Kleiman
and Spencer 1982; see Eyde 1988). Both genera
contain the decarboxylated iridoid aucubin, pet-
roselinic acid in their fruit oils, and no tannins.
Aucuba and Garrya were grouped together as
Garryaceae in the APG III classification. The fam-
ily was placed in Garryales that also include
Eucommiaceae (APG III 2009).
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DISTRIBUTION AND HABITATS. Aucuba, as the only
genus of the family, contains 8–11 species
distributed in eastern Asia, from Japan to the
Himalayas. All species occur in areas south of
the Yellow River in China. Most species are con-
fined to China. Only A. japonica extends its dis-
tribution to Japan and Korea, and A. himalaica to
the Himalayan region. Plants of Aucuba grow in
subalpine coniferous forests below 2800 m and in
broad-leaved evergreen or broad-leaved ever-
green-deciduous mixed forests, favoring habitats
with rich soil and abundant moisture (Hu and
Soong 1990).

ECONOMIC IMPORTANCE. Some species of Aucuba
are used in folk medicine; wood of a few species is

used for carving, cigarette pipes, walking canes,
etc. Aucuba japonica is commonly cultivated as
an ornamental because of its bright red showy
fruits in the winter season, and shiny coriaceous
and yellow variegated evergreen leaves (Hara
1972; Hu and Soong 1990).

Only one genus:

Aucuba Thunb. Fig. 4

Aucuba Thunb., Nov. Gen. 3: 61 (1783); Fl. Jap. 4, t. 12 &
13 (1784); Xiang, Boufford in Wu and Raven, Flora of
China 14: 222–226 (2005).

Description as for family.

Aucuba chinensis Benth., A. himalaica Hook. f. &
Thomson, and A. japonica Thunb. are three long-
recognized species. Several new species and vari-
eties were added to the genus from the flora of
China mainly in the last two decades.

Flowering Jan.–Feb., fruit maturing in the
following Feb.
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