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The genus Pachysandra, a member of the Boxwood Family (Buxaceae),
is a small group of shrubs, subshrubs, and perennial herbs of relatively
low stature. Of the four species currently recognized as comprising the

genus, three are indigenous to eastern Asia, one to eastern North Amer-
1cAa.

Pachysandra was last treated monographically in 1859 by Baillon. At
that time, three species were included in the genus, representing only
two of those presently recognized. Since publication of Baillon’s mono-
graph, additional information concerning the genus has been limited to
uncorrelated, often very brief, descriptions of the taxa as they were dis-
covered. Consequently, no key to the infrageneric taxa exists that in-
corporates all known members of the group. It is apparent then that re-
vision of the genus is necessary. The purpose of this paper 1s to present a
more complete systematic treatment of Pachysandra.

The systematic treatment is based primarily upon characteristics of
external morphology correlated with the geographical distribution of
such morphological groups as were delimited. Morphological information
was obtained from herbarium specimens representing the entire Pachy-
sandra collections of 52 herbaria and from living specimens of P. pro-
cumbens and P. terminalis. Information concerning geographical distri-
bution was derived from collection data accompanying herbarium speci-
mens and from considerable field work with the indigenous American
species.

HISTORY OF THE GENUS
The original account of Pachysandra as a genus was published in Mi-
chaux’s Flora Boreali-Americana in 1803. The genus was based upon the
single species, Pachysandra procumbens, published in the same work.
The specimen upon which the type species is based was collected by

Michaux during his travels across the western Allegheny Mountains and
through Kentucky in the 1790’s.

In 1845, Franz Phillip von Siebold and J. G. Zuccarini described a
second species, Pachysandra terminalis. The original description was
based upon material collected in Japan by Siebold.

Baillon, in 1859, removed three genera—Buxus, Sarcococca and Pachy-
sandra, from the Euphorbiaceae and placed them in a newly established
family, Buxaceae. The latter was distinguished from Euphorbiaceae on
the basis of the position of the ovules. In his monograph of the Buxaceae,
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Baillon described 1n considerable detail the morphology of the two
species of Pachysandra known at that time, namely, P. procumbens and

P. terminalis.

Pachysandra axtillaris, the third species, was described as new by
Adrien Franchet in 1889. The original description was based upon ma-
terial collected by Delavay in western China, in the province of Yunnan.

A third Asiatic species, Pachysandra stylosa, was described in 1908 by
S. T. Dunn. The original description was based upon material collected
In Fukien, China, by native assistants to Dunn during an expedition to
that province in 1905.

Leveille, whose contribution to systematic botany is generally re-
garded as more fortuitous than analytical, described as new, Pachy-
sandra Bodiniert in 1913 and P. axillaris Franch. var. kouytchensis the
following year. Both names were subsequently relegated to the synono-
my of P. stylosa.

In 1913, Hayata described Pachysandra axillaris var. tricarpa on the
basis of material collected in Taiwan (Formosa).

The most recent treatment of Pachysandra is that of Handel-Mazzet-
t1 (1929-1937). This work, however, is neither comprehensive nor def-
initive. Of the species described to this time, only P. axtllaris and
P. stylosa are included. The work does include the description of a new
variety, P. stylosa var. glaberrima.

GEOGRAPHICAL DISTRIBUTION OF THE GENUS

Representatives of the genus Pachysandra presently occur in eastern
Asla and eastern North America 1n areas of vegetation commonly con-
sidered as major remnants of great mesophytic forests that had a rela-
tively uniform and widespread distribution throughout the Northern
Hemisphere during the Tertiary period. These two areas, lying between
latitudes 30 and 50 degrees north, are very similar geographically and,
according to geologists, are quite old. They have remained largely un-
disturbed by major geological changes since the close of the Paleozoic
period and probably have not been submerged since the close of the
Cretaceous (L1, 1952).

In 1840, Asa Gray called attention to the floristic similarity existing
between these two disjunct areas and pointed out certain entities, main-
ly genera, common to both. Subsequently, the subject of eastern Asia-
ecastern North America floristic relationships attracted the attention of
many botanists, particularly plant taxonomists and phytogeographers.
As the flora of each of these two regions became better known, more
genera were found to exhibit a strikingly similar disjunct distribution;
and at present no less than 150 genera, including Pachysandra, are rec-
ognized as common to the two areas.

The Asiatic species of Pachysandra occur in China, Japan and in Tai-
wan (Map 1). Pachysandra terminalis occurs both in Japan and China,
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but 1t is the only species of the genus native to Japan. Data accompany-
ing herbarium specimens indicate that this species is distributed through-
out the main island of Honshu and Hokkiado, usually occurring in meso-
phytic forests of mountainous regions. In China it occurs in the central
provinces of Kansu, Chekiang, Shensi, Szechwan, Hupeh and Yunnan.

Pachysandra axtllaris is known only from central and western Yun-
nan. It occurs at altitudes of 7,200 to 10,000 feet, usually on the slopes
of ravines, at the foot of bluffs, and at the margins of thickets.

Pachysandra stylosa is widely distributed throughout China over areas
of considerable relief and of climatic and ecologic diversity. It 1s known
to occur in Fukien, Kiangsi, Kweichow, Yunnan, Hupeh, Szechwan and
Taiwan (Formosa). It is regionally sympatric with Pachysandra termai-
nalis in Hupeh and Szechwan. The habitat of Pachysandra stylosa 1s
similar to that of the other species. It grows on the slopes of ravines and
in shaded gorges.

The single American species, Pachysandra procumbens, 1s distributed
from central Kentucky southward through central and eastern Tennessee
and western North Carolina into Mississippi, Alabama and western
Georgia. It also occurs in the Tunica Hills area of Louisiana and 1n
Jackson County, Florida (Map 2). It is usually found in deciduous woods,
most often on gentle to rather steep slopes of shaded ravines and gen-
erally near a small stream. The soil of these sites is frequently calcareous,
a mixture of moist clay and chert with a circumneutral pH.

Braun (1950) considers Pachysandra procumbens a characteristic her-
baceous plant of the Western Mesophytic Forest Regilon, an area having
as its eastern boundary the western escarpment of the Cumberland and
Allegheny Plateaus and as its western boundary the loess bluffs of the
Mississippi River. She states that although commonly thought to be rare,
it is an abundant plant of mesophytic woods of that region.

Pachysandra procumbens has been described as disjunct in rich woods
of the Marianna Red Lands of northern Florida and of the Tunica Hills
of southern Mississippi and adjacent northern Louisiana (Harper, 1914;
Brown, 1938). Both areas represent Tertiary forest extensions and are
very old geologically. P. procumbens also occurs in the Tennessee River
hills of northeastern Mississippl, an area which is transitional between

plateau and coastal plain.

In Tennessee, the species occurs only in the central and eastern part
of the state. It has been reported from the vicinity of Memphis, but

there is no specimen to support this record.

The presence of three Asiatic species of Pachysandra and the appar-
ently relict one in the United States suggests that the genus may have
evolved in Asia. Recent discovery of fossil pollen of Pachysandra in the
Western United States is good evidence that the genus was more widely

distributed during the geologic past.
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Gray (1939, personal communication) and Wolfe (1959, personal com-
munication) have reported the discovery of fossil Pachysandra pollen
from Miocene (late Tertiary) deposits in Oregon. Wolfe reports fossil
pollen from early Miocene sediments collected in the Clackamas River
basin about 60 miles southeast of Portland. Here the associated flora
1S a very rich one, comparable to that of the present mixed mesophytic
forests of eastern North America and eastern Asia. Wolfe also reports
the finding of leaves of an extinct species of Pachysandra that he con-
siders most similar to P. procumbens.

Even older records of Pachysandra were reported by Leopold (1959,
personal communication) who found fossil pollen of Pachysandra in
Upper Cretaceous sediments of southwestern Wyoming (Evanston for-
mation) and also in the Lower and Middle Paleocene (Tertiary) of the
Wyoming, North Dakota, South Dakota, and Montana areas (Ft. Union
formation). She has found the microfossils to be extremely common in
more recent sediments 1n the upper third of the Fort Union and in the
lowermost Wasatch formation in the same area (Upper Paleocene and
Lower EKocene) and states that they represent pollen of the Pachysandra
procumbens type. Eocene sediments from various localities in Oregon
and sediments of Oligocene and Miocene age from the central western
states show no Pachysandra microfossils.

According to Leopold, pollen analyses of sediments deposited during
the Paleocene and FEocene indicate that Pachysandra grew in association
with species of Sphagnum, Pinus, Sequoia, Zelkova, Ulmus, Carya, Jug-
lans, Alnus, Nyssa, Schizandra, Betula, Corylus, and Platanus. Many
specles within these genera are apparently most closely related to those
now growing in the eastern United States and eastern Asia.

The absence of Pochysandra pollen in the Oligocene of the Rocky
Mountain area suggests that at some time during the Eocene the genus
disappeared from the Central West. Its departure was probably brought
about by the increasing provinciality of the climate during the middle
Tertiary. Instead of the regionally humid, very warm temperatures and
subtropical conditions of the late Paleocene and early Eocene, the Oli-
gocene was locally very dry with warm temperature conditions.

In Oregon, Pachysandra pollen 1s absent from the Eocene deposits but
present 1n the Miccene deposits. This suggests that in the interval be-
tween the two periods the genus may have migrated from the Central
West to Oregon where 1t was eventually eliminated.

The present localization of Pachysandra in the southeastern United
States apparently resulted from its migration southward during the lat-
ter part of the Tertiary 1n response to the increasingly colder conditions.
The uplift of the Rocky Mountains and the resulting increased aridity of
the interior probably led to the segregation of communities on the basis
of the moisture requirements of their constituent species and the retreat
eastward of those with highest demands. This resulted in the localization
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in the Appalachian Mountains and plateau regions of remnants of the
mixed forests of the late Cenozoic. Pachysandra most likely was assocla-
ted with these remnants which have survived the geological changes of
the past few million years.

SYSTEMATIC TREATMENT
PACHYSANDRA Michx. Fl. Bor.-Amer. 2: 177. 1803. Type-species: P.
procumbens Michx.

Erect, decumbent or prostrate shrubs, subshrubs or perennial herbs,
usually from ligneous or fleshy rhizomes with fibrous roots. Stems
branching sympodially. Pubescence of simple, uniseriate trichomes.
L.eaves evergreen or semi-evergreen, simple, alternate, exstipulate, pe-
tiolate, pinnately 3-nerved, the blades glabrate or pubescent, variously
toothed, subdentate to nearly entire. Inflorescences spicate, axillary or
terminal; flowers unisexual, apetalous. Staminate flowers 5-40, sessile,
occupying the upper portion of the floral axis; sepals 4, decussate, 1m-
bricate, ciliate, subtended by a single ciliate, pubescent bract. Stamens
4. distinct; filaments long-exserted, attached to the receptacle around a
central, rectangular nectary; anthers oblong-linear, rotund to sagittate in
shape, dorsifixed, introrse, longitudinally dehiscent, the connective
sometimes prolonged as an appendage; pollen spheroid, with a polygonal
ornamentation. Pistillate flowers 1-7, pedicellate, sessile or subsesslle,
inserted below the staminate at the base of the floral axis, subtended by
several (7-13) distinct, imbricate, herbaceous bracts; ovary superior, 3-
or sometimes 2-carpellate, each carpel with 2 locules separated by a
false partition, each locule containing a single pendent, anatropous
ovule: styles 3, sometimes 2, subulate to linear, erect, becoming re-
curved in fruit; stigma linear or linear-lanceolate, papillose, usually
sulcate, covering the inner surface of the style branches. Fruit capsular
or baccate, indehiscent. Seed with or without a micropylar caruncle,
trigonal, the smooth, glossy testa hard and dry at maturity, dark brown
or black in color; endosperm whitish and oily; the embryo straight, the
cotyledons considerably broader than the radicle.

KEY TO THE SPECIES
A. Gynoecium two-carpellate: inflorescences terminal (Native to Japan,
but found in China and Formosa). . . 1. Pachysandra terminals.

A. Gynoecium three-carpellate; inflorescences lateral, arising from the
aerial axis in a position axillary to basal bracts, their scars, or fol-
liage leaves. e ol e s | iy e k¥ e 2k ar B B

B. Inflorescences usually basal to the aerial stem, subtended by
bracts, only rarely by foliage leaves; filaments clavate; aerial
stem and rhizome herbaceous:; leaves semilevergreen, becoming
mottled in color in age; stem becoming procumbent 1n age. (North
America). L e ke w e e e Pdehysonidrd Brocumbens,

B. Inflorescences axillary to foliage leaves; filaments linear, not con-
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spicuously clavate; aerial stem and rhizome ligneous: leaves ever-
green;, stem erect. T TN JERT T T S - Gt St Sl RN o AT SR Ay A S |
C. Leaf blades coarsely dentate or distinctly serrate to crenate,
o to %4 of distal portion toothed, truncate to subcordate at the
base, both surfaces beset with hair; marginal area of the lower
surface usually densely hairy; the margin ciliate.
(Yunnan, China) . . . . . . . 3. Pachysandra axillaris.
C. Leaf blades only sparsely dentate, subentire or rarely entire,
Ya to 15 of distal portion toothed, obtuse to oblique at the base,
the upper surface glabrous, the margin eciliate (Widely dis-
tributed in China). . . . . . . . 4, Pachysandra stylosa.

1. PACHYSANDRA PROCUMBENS Michx.. Fl. Bor.-Am. 2: 177. 1803.
“Hab. 1n occidentalibus montium Alleghanis.” (P—Type, photograph
examined). Pachysandra erecta Raf. ex Baillon: Monogr. Bux. et
Stylocer., 1859.

Rhizomatous, colonial, herbaceous perennials with adventitious roots,
the few to many, leafy aerial stems, 1.5-4 dm in height, becoming pro-
cumbent 1n age, persistent over winter and abscissing after anthesis.
Rhizome subterete, 3-10 mm in diameter, white or occasionally tinged
with pink, with numerous buds and bud scale scars. Aerial stem terete.,
3.0-0 mm 1in diameter, 1.5-3 (-4) dm tall, unbranched, green in color,
sometimes tinged with red, strigose, the trichomes increasing in num-
ber from the base upward to the leaves, upper portion foliate, lower por-
tion naked or with short green to reddish bracts becoming brown and
deciduous 1n age. Leaves (7-) 9-10 (-12) in number, approximate at the
summit of the aerial stem, gradually diminishing in size upwards to the
terminus of the stem, lowermost leaf blades (4-) 6-8 (-10) ¢m wide.
membranous in texture, broadly ovate to obovate, dark green above be-
coming silvery mottled in age, dull green beneath, distinctly trinerved.
the veins hispid, these prominent and depressed cn the adaxial surface,
the midrib and lateral veins prominent and elevated on the abaxial

surface, the margin ciliate, the basal portion entire, acute or cuneate.
becoming dentate to crenate toward the apex, the teeth nonapiculate,
the petiole densely pubescent, the lowermost 2-5 ¢m long, one-third to
one-half the length of the blade. Inflorescences basal to the aerial stem,
(0-) 1-3 (-10) per shoot, spicate, cylindrical. 6-12 em long, each with
16-38 staminate flowers and 1-3 (-7) pistillate flowers. Staminate flow-
ers each subtended by a single, long-ciliate, broadly ovate, pubescent
bract 2-3 mm long, 2.5-3 mm wide at the base, acute to acuminate at the
apex; calyx of 4 subequal, ciliate, red to purple-tinged sepals, the outer
two ovate, 3.0-4.5 mm long, 3-4 mm wide, acute at the apex, slightly
keeled, with trichomes along the midrib, the inner two broadly ovate,
concave, obtuse at the apex, retuse, glabrous, 3.5-4-5 mm long, 3-4 mm
wide; stamens 8-13 mm long, 2-3 times as long as the sepals, with com-
pressed-clavate, white, glabrous, fleshy filaments, 6-9 mm long, 1-2 mm





























































































