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I. INTRODUCTION

All members of the Thymelaeaceae in Japan abundantly contain flexible and tena-
cious fibers in their bark, and some of them have been used for making Japanese
paper as one of the most valuable material plants as well as Broussonetm species.
Fibers from Edgeworthza chrysantha and Diplomorpha sikokiana etc. are so useful
for paper-money and Japanese paper that their special importance in paper—manu-
facture does not need more words, and that it very clearly shows the importance
of dendrological studies of this: family. But the number of the species which have
been supplied for this use on a large scale is very little, and other species than
these have been scarcely cultivated. But too, even a taxonomical or systematical study
of the Japanese Thymelaeaceae as a whole has not been performed other than for
small parts of florae. Considering besides these that other species were lbca.lly used
for making ropes as well as other kinds of things made of fibers and that therefore
they might be used for the same purpose as the above-mentloned species, the writer
entered on the dendrologlcal study of this family and intended to extend its scope
to foreign species growing in the neighbouring regions of this country and having
possibilities to be introduced there and to be supplied for paper-manufacture.

While studying this mainly from the standpoint.of external morphology. he
found that the natural relationship betwcen the five Japanese genera which would
give a basis for systematics of them was not detectable only from the external
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morphological knowledges and from the study of the Japanese species alone. He
then began to research anatomical characters on some parts of plants of them and
several foreign species.

The anatomical characters gave several important knowledges of the relation-
ships between genera and between sections which could not be gained from the
external morphological ones and which in a few points were ecven in conflict with
the relationships inferable from these. To resolve these contradictions, the writer
wishes to study about other foreign species related with those in Japan, especial-
ly pentamerous Daphne and Wiksiroemia species in China, and genera at least
from Far Fast. In this temporary stage, however, he inferred a possible system
mainly on the basis of the anatomical characters.

The study of the Thymelaeaceae has a comparatively simple history in Japan.
Daphne odora named by THUNBERG in 1783 is the first species of this family that
was found or described in this country. Since then several other foreign taxono-
mists named many wild plants, and it was only about the last decade of the
nineteenth cenfury that the Japanese taxonomists began to dealw ith the Thymelaea-
ceae plants in Japan by themselves. Especially, Nakar accomplished some valu-
able works in establishing Diplomorpha MEISSNER again and Daphnimorpha
Nakal as genera. But almost all works of them were parts of florae and had no
style of monographs.

To Professor T. INoKUMA and Assist. Professor S. KuRATA, the writer like to
express his deep appreciation for their kindful leading and advices in this study. He
is indebted to Mr. K.SHiMmAJ! for advising and helping him to advance his ana-
temical research, and to Mr. M.Goo and Mr. S.SaToo for their advices for
the paraffin method. He is also indebted to the curators of the herbaria of Bota-
nical Institute of University of Tokyo, of Botanical Institute of Kyoto University
and of the National Museum of Science, Tokyo, for allowance to researches of

the herbarium specimens.

1. GENERAL DESCRIPTIONS OF THE JAPANESE THYMELAEACEAE

In this chapter the general descriptions are given for the Japanesc genera and
species, and those of the family as a whole are omitted. Some foreign species be-
longing to the genera have been often studied, too. However, they are described
not in this chapter, but in the related parts of the next chapter. 5 genera and
19 species are found in Japan, viz., Daphne (7 sp.), Daphnimorpha (2 sp.),
Diplomorpha (7 sp.), Edgeworthia (1 sp.) and Wikstroemia (2sp.).

§ 1. EXTERNAL MORPHOLOGICAL CHARACTERS

Stems and shoots. Shrubs or rarely small trees. Roots comparatively thick,
long, possessing tenacious and white or light brownish bark. Stems 1—3 cm or often
5cm in diameter, frequently branching very low above the earth (Dipl. Ganpi).
As the general characteristic of the family (cf. GILG), they branch sympodially
or sometimes trichotomously (Edg. chrysentha). In some species (especially of
Dipl.) the upper parts of shoots wither more or less, and the remnants become
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like needles or stalks. Bark usually brownish, smooth and glossy or covered by
many prominent leaf scars (Daphim.) or dense hairs, very tenacious. Stems rare-
ly fasciate in ornamental species (Daphne odora, etc.). .

Leaves. Evergreen (Daphne sect. Daphnanthoides), or deciduous in summer
(some of Daphne sect. Daphne and Wikst.) or in winter. Entire. Opposite, al-
ternate or fascicled (Daphnim.), often opposite and alternate in a single species
(Daphne Genkwa, etc.). Sessile, or long or short petiolate. Without stipules.
Oblanceolate, obovate, oblong, ovate or lanceolate. Acuminate, acute, mucronate
(Daphne sect. Daphne) or retuse (Wikst.) at the apex. Membranaceous (Dipl.
trichotoma), herbaceous (Daphne sect. Daphne and Dgphnim.), chartaceous
(Daphne Genkwd, Dipl., Edg. and Wikst.) or coriaceous (Daphnz sect. Daph-
nanthoides). Glabrous or pubescent on both or the lower surface (Dipl. Ganpi,
etc.). Green at the upper surface, greyish or pale green at the lower, rarely
variegated (Daphne odora). Midribs and lateral veins prominent on the lower
surface, often on the upper, too. Lateral veins pinnate. Leaves often look as
scales or bracfs (Daphne odora, etc.). Bud scales and bracts ciliate or densely
pubescent outside. ) B ‘

Inflorescences. Terminal or/and. axillary spikes (or racemes) or heads, some-
times paniculiform in. all (Difl.). There are otherwise such variations as, one
consisting of several flowers which directly attach to the lateral side of a shoot
with short pedicels (Daphne sect. Daphne), terminal heads surrounded by many
bracts (D. sect. Daphnanthoides), involucrate and pedunculate heads (Edg.), or
heads or short spikes with branched peduncles (Daphnim.). Pubescent or gla-
brous. The relation between the position of inflorescences and the development of
shoots has generic diagnostic value. After flowering and defoliation the peduncles
usually lignify and remain for a long time, but in Diplomorpha as mentioned
above throughout wither and fall with the upper parts of the shoots. '

Flowers. Bisexual, dioecious (two sect. of Daphne) or dimorphous ( ? Dipl.
stkokiana), parthenogeneses rarely recorded ; probably entomophilous. 4-merous,
actinomorphic. Flowering seasons usually long. Calyces tubular (according to
HEINIG’s opinion, the writer recognizés floral tubes as calyces), articulating with
pedicels immediately (Dipl., etc.) or somewhat down (some of Daphne and Wik-
st.), without petaloid scales ; lobes 4, outer 2 (one of which covers all other three
before the anthesis) larger than the others, imbricate, spreading, ovate or elliptic.
White, pink, purple or yellowish green. Membranaceous (Dipl. and Daphnim.) or
thin fleshy, pubescent (Daphne kiusiana and some of Dipl.) or glabrous. - The
persistency of floral tubes is of taxonomic value ; generally the tubes are caducous
in the casz of berries and more or less persistent in the case of dry fruits. Stamens
8, arranged in two rows, the upper opposite the lobes, the lower alternate, half-
exposed from the tube or sometimes both fixed to the middle of this (Daphnim.
and Daphne kamischatica). Filaments very short, !/3—1/; of an anther in length,
flattened, thin. Anthers innate, yellow¥, oblong or long ovate, 2-celled, sometimes

*Maximowicz drew red anthers of Daphne jezoensis in his original figure, but this will be erroneous.
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dehiscing before the anthesis. Ovaries superior, obovate or oblong, sessile or stipi-
tate (Dipl. and Daphnim.), light green, glabrous (Daphne), pubescent or pilose ;
locule 1; carpels 2, but one of which markedly reduced in the anatomical view ;
ovule 1, anatropous and pendulous. Styles solitary, terminal, short or long (Edg.,
etc.), slender, rarely puberulous (Edg. and Daphne Championi). Stigmata dis-
coid or clavate (Edg., etc.), usually papillose. Hypogynous discs membranaceous
or a little fleshy, often glanduléf at the fop (Daphnim.), light yellow or green,
thick annular (Daphne), cup—shéped (D. sect. Genkwa and Edg.), scaly or subu-
late (Wikst. and Dipl.), or irregularly quadrate (Daphnim.), entire, lobate or
parted. They are of some taxonomical value.

Fruits and seeds. Berries (Daphne excl. sect. Genkwa and Wikst.) or dry
fruits, indehiscent. Berries globular or ovoid, scarlet when matured. Dry fruits
fusiform, ovoid or elliptic with acute tops, stipitate or nearly sessite (Edg. and
‘Daphne sect. Genkwa), green, often slightly pubescent. The sort of fruits has
relation with the persistency of floral tubes and this relation iz of taxonomical
value as mentionzd above. - Seeds short or long ovoid, -acute at the top, round or
obtuse at the base; testa crustaceous, black or blackish brown ; tegmen membrana-
czous, white or brown, adhered to the testa. Endosperm very poor or absent. Coty-
ledons half-globular in berries and half-ellipsoidal in dry fruits, fleshy, white;
radicles superior, very short in the former and a little longer in the latter.

§ 2. MICROSCOPICAL CHARACTERS.*
1. Shoots

Cork layer. Very thick (ca 10 layers or more) or thin ; the thickness vary-
in3 in accordance with either habitats of plants or parts of plant body ; component
czlls mostly with uniformly thickened walls. According to VAN TIEGHEM, whether
the cork arises in the epidermis or in the outermost part of the cortex is of generic
value, and all the Japanese genera belong into the former.

Cortex. The outer part of the primary cortex sometimes a little collenchy-
matous. Mucilaginous cells often recorded in the inner part.

Phloem. In transverse sections usually wide, separated by the widened distal
ends of the rays (i.e., the phloem rays) and showing triangular groups with apices
oufwardly directed or more irregular bands. Fibers with lignified or unlignified
walls of various thickness, almost always devoid of pits; very abundant ; in trans-
iverse sections scattered in tangential bands or in triangular groups near the peri-
phery of the phloerh, or concentrically arranged in alternation with other phloem
‘elements. The difference of such arrangements seems to be based on the difference
not only of genera or species, but of the age of parts or parts themselves. No cell

*As the wood anatomical study will be performed in the next step of this study, only
the features observed at comparatively low magnification are described, especially in the
péra.graph concerning to shoots. And unfortunately, the samples were too few to conclu-
sively describe such features, which usually have large variations even in a single species,
as the following. Therefore, any taxon is not indicated in this section unless any charac-
ter is distinct for some groups.
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1ayer to be named an endodermls is discriminated. Thereforc, though the outer
part of the phloem often has been called as a pericycle (cf VAN TIEGHEM), thlS
should be more accurately and widely investigated. Sieve-tube members and com-
'i)anion cells very slender, gathering into many small or large fascicles ; in longi-
tudinal sections straight, rarely ramified or anastomose (cf. LEANDRD).

Xylem. Taking a form of a continuous cylinder traversed by narrow rays.
The characters of the tracheary elements not so much different from those of leaves.
No distinct type of vessel distribution as described by LEANDRI can be found, for
‘the shoots investigated perhaps are too jfoung and slender. Small fascicles of xylem
elements rarely observed inside the xylem ring with which they connect elsewhere.
,According to BAILEY (Journ. Arn. Arb. 14:259—273), vestured pits are present
in the secondary xylem. " But he observed only 3 genera and 3 species, and the
wrltcr had no time to ascertain this on the Japanese species.

Tnternal phloem (Intraxylary phloem) Always present and arranged in f as-
cicles or irregularly continuous. Scattered fibers, similar to those of the external
bhloem, present along the inner margin of the internal phlosm or absent (Daph-
nim.). Such difference in the quantity of the fibers is of important generic value.
The internal phloem sometimes discriminated from the pith by the size of the
cells.  This tissue often accompamed by sclerenchymatous cells on the adaxial
side of a leaf trace. This tissue also generated later than the external phloem
-(cf LEA'\TDRI)

Pith. Composed of. cslls of big size, often its central part spongy.

Leaf traces Nodﬂs alwg,ys unilacunar. The shape of the leaf traces m trans-
verse sections shallo.wl’y, or a h’ttle deeply crescent.

2. Leaves T :

Cuticle. On the upper surface of leaf axes nearly smooth (e g., Dipl. tricho-
toma) or with shallow furrows pa.rallel to the axes espemally in the species that
Iovc sunny places (e.g., Dipl. Ganpi and D. phymatoglossa)

Epidermis. Composed of low cells, often of taller ones especmlly in the base
of midribs and in petioles in some species. ~ Multiseriate epidermis of 2 or more
cell layers often observed at the upper surface. The epidermis at the upper sur-
face sometimes contains the cells whose inner walls conspicuosly swelled into the
palisade tissue. Hairs, if present, always unicellular as those of all other parts,
and often with more or less prominent'projections (especially remarkable inEdg.
chrysantha).

" Stomata. Restricted to the lower surface, usually situated on the same level
as the epidermis. Half-sunken ones in the epidermis recorded in some foreign
‘species. o

' Mesophyll. Always bifacial. Palisade tissue composed of 1 to 4 layers of
short cells, the uppermost erect, the lowermost irregular and procumbent. This
tissue extends a little to the lower surface over the leaf margin in Diplomorpka
Chamaedaphne. The mesophyll includes very densely intertwined sclerenchymatous
fibers in Eriosolena. In transverse sections cells in the lower part of midribs com-
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posed of isodiametric and somewhat collenchymatous cells which mostly have no
chloroplasts but often have crystals (Edg. chrysantha). No endodermoid layer
usually discriminated, but the lower part and the phloem may be distinguished
by the size of their cells. Cells in the upper part of midribs slightly collenchy-
matous, without chloroplasts, arranged r'egularly, and the nearer to the leaf apex
the more diminished in number owing to the invasion of the palisade tissue from.
both sides.

Vascular bundles. Showing a considerable range of shape in transverse sec--
tions taken at different levels in a single petiole and midrib. The typical is-
a thick and shallow crescent, but sometimes both ends of the bundle arc approach:
each other and then close into a ring near the distal end of the petiole (Edg.,
some of Dipl. and of Wikst.). This character has important taxonomical value
in relation with the distribution of the internal phloem. Vascular bundles often:
accompanied by sclerenchyma. Terminal ends of the smallest veins composed. of”
helical or annular tracheids or sclerenchyma cells ; the meshes of minor venations:
vary in size. This size seems to.givc influence upon the quality of leaves together
with the thickness of cuticle, epidermis, palisade tissue and spongy tissue, but have
only minor value for classification. Phloem with different thickness in transverse.
sections, containing scattered fibers of different or uniform diameter. Xylem.
containing tracheary elements with spiral thickenings of the secondary wall in some-
genera (Daphne, Daphim. and Dipl.). Spiral vessel members often observed.
Vessels always simple-perforated. A few or many extended inner apertures of ad--
Jacent pits tend to coalesce and to give rise to horizontal or spiral (or oblique)-
striations or grooves in the vessel members especially of large diameter. Internal
phloem present in the leaf axes in some genera (all but Daphnim. and Daphne),,
often accompanied by scattered fibers of small diameter (Edg. and Wiksz.).
Sclerenchyma cells of shape similar to parenchyma cells frequently appear in or
near this tissue, perhaps as an anomalous form. The internal phloem and scleren--
chyma rarely extend to major lateral veins.

3. Peduncles and Pedicels

The anatomical features of peduncles and pedicels in every species are not
much different from those of the shoots, but in diminished form of the latter.
Any taxonomical value thus can’t be found in them.

As noted by LEANDRI, the internal phloem in peduncles of Edgeworthia chry-.
santha is arranged in many fascicles in transverse sections, and each fascicle seems
to be developing in the periphery of itself. But in the shoots, this tissue becomes.
irregular masses or continuous, and doesn’t differ from those in other species, i.e.,
it doesn’t serve much for classification. Generally, the internal and the external
phloem in the peduncles interconnect directly with each other around the margins:
of the pedicel gaps. When the pedicel bundles regain the shape of ring after
their separation from the peduncle bundles, some parts of the external phloem are:
enclosed into the - rings at both ends-of the pedicel bundle arcs and become the
internal phloem of the pedicels.
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Lacunae sometimes observed in the center of pedicels (e.g., some of Dipl.).
4. Flowers

In flowers, the writer has investigated only the vascular structure as well as
particular parts described. He has found a few small differences from LEANDRI’s
description,‘ some of which will be described in the next chapter again, and a few
important characteristics for generic classification.

Floral tubes. Tracheary elements exclusively helical or annular. The vascular
bundle of the pedicel divided into several irregular strands above the articulation
and arranged into a ring. A whorl of 8 bundles for sepals established at the base
-of the floral tube (receptacle in GILG’s sense), and ovary bundles almost simul-
taneously separated inside them. All or some of 8 sepal bundles supply small vas-
«cular strands for discs immediately above the separation of the ovary bundles.
Sepal bundles concentric or collateral, or transitional between these two types, not
always uniform in a single species or a flower. Fibers appear sooner or later in
the external phloem when observed by the serial sections taken upward from the
pedicel, continuing to the lobes. Vascular supply for the filament of stamen de-
‘parts (sometimes at the very low level) from the sepal bundle as if its internal ph-
loem do, but usually contains 1 or 2 tracheary cells which often arrive at the con-
nective. After the division of stamen strands, the sepal bundles radially divided
several times and entering into the lobes (but the alternisepalous bundles showing
-distinct dichotomy and each of branched strands entering into different adjacent
lobes). Floral tubes often with some lacunae especial‘ly when they are membra-
‘naceous ¢some of Dipl.). .

Dises.  Of several cells wide in transverse sections ; the outermost cells some-
times wider in the surface view, giving a glandular appearance to the discs (Daph-
#nim.), sometimes similar to those of the inner surface of the floral tubes, rarely
some cells changing into hairs (Daphne Genkwa f. taifoensis and a specimen of
Dipl. trichotoma). Vascular strands many in number, usually containing a few
tracheary elements or often without them.

Ovaries. Ovary bundles usually concentric, sometimes accompanied by some
phloem fibers. The bundles join into a ring wihtin a short distance after separat-
ing from the sepal bundles. Then the ring redivides usually into 4 bundles in
species with dry fruits (Daphnim. and Dipl.), viz., 2 opposite dorsal carpellaries
(cf. HEINIG) and 2 commissural carpellaries which are very near to one of the
‘former that occupies the place of placenta, or more than 4 in species with berries
(Daphne excl. sect. Genkwa and Wikst.), viz., 2 opposite dorsal carpellaries, 2
commissural carpellaries which are farther from the dorsal on the side of placenta
than the above-mentioned case, and 2 or a few median carpellaries (usually in the
fertile garpel). : Besides these, a few much slenderer strands often run into the
-carpels. Ovulé  traces divided from 2 commissural carpellaries run through the
carpels, and gather into a concentric bundle in the ovule. At this level, the
ovary bundles split into several small bundles, interconnecting with each other
through some horizontal bundles; diminishing, and finally only as a small ring
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of vascular strands entering into the style. Papillae of stigmata projecting more
or less long. '
Pollen grains. Spheroidal, forate ; fine reticulate with thick exine or smooth
(Daphnim.).
5. Chromosome Number
According to GUNDERSEN, the haploid number is 9 in the four genera except
Daphrimortha (unstudied). Among them, Daphne odora is usually sterile when
cultivated in Japan, and its chromosome number is 12—I14 for the gametophyte
according to I. Osawa (Journ. Coll. Agr. Imp. Univ. Tokyo, 4 : 238—264 ; 1913).
He considered that this sterility was due to the abnormalities of pollen-grains and of
embryo-sacs caused by long cultivation or rather by mutation. But in D. kiusiana
closely related with D. odora, and in D. psendo-mezereum, he observed that:
the haploid number was 9 as usual. On the other hand, Edgzworthia chrysaniha
was described as #z :18 by J. Sarto.
§ 3. DISTRIBUTIONS AND HABITATS.
" Each genus or section from Japan shows the range of distribution as follows ¢

Daphnimorpha Kyuisyi.
Daphnre sect. Daphne From Kamchdtka to Kyisyad.
secf. Daphnanihoides From Hokkaid() to tropical Asia.
sect. Genkwa Corea and China, cult. in Japan.
Diplomor pha ‘ . From central Japan to Formosa and China.
W ikstroemia From Lyikyd and the Bonin to tropical Asia or
Australia.
Ed geworthia ‘ From central China to Himalaya, cult. in
Japan.

Though this family as a whole has its main range of distribution in the tropi-
cal and subtropical zone, some members are distributed chiefly in the northern
regions, e.g., some species of Daphnz in Kamchatka, etc.

Two closely related species may divide their distributions by a boundary line:
(Daphne pseudo-mezzrenm and D. jezoensis), or be distributed far apart from
each other (Dipl. pauciflora and D. yakushimensis). Two species of Daphni-.
‘morpha have very restricted areas of occurrence, respectively.

Many species like shadow and humid places, but others rather do sunny places
(e.g., Dipl. Ganpi). And still others grow in various habitats and often with
-comparatively wide range of life-form (e.g., Dipl. yakushimensis).

§ 4. USES. ;

Almost all members of Edgeworthia and Diplomorpha have been used for
'making Japanese paper for a long time. Especially Edg. chyysantha (and often
Difl. sikokiana, too) is now widely cultivated in this country for this purpose
‘and has several races. In the others their bark has been gathered chleﬂy from
“wild plants, usually without discrimination of each species.

" The bark of many memibers is locally used for making ropes because of the
tenacity of the fibers which they contain. And some are valuable in gardens,
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for their flowers are beautiful and odorous. In addition, such parts of some spe-
cies as bark, flowers, fruits and others are used in local medicine, though not
much important.

In practical forestry, Edgeworthia chrysantha may be mlxed-planted with
some other forest trees especially near pasture lands, because the poisonous substan-
ces which it contains protect the trees from injuries of wild rabbits, wood-mice

or cattles.

I. DISCUSSION ABOUT CHARACTERISTICS USED
FOR GENERIC CLASSIFICATION

Only major characteristics possessing taxonomical values for such higher taxa
as genera or sections are discussed in this chapter, and minor ones will be explained
by the keys and the descriptions in the following chapter.

Some of the major characteristics have been divided into some types, respec-
tively. Not infrequently, there are transitions between members of the same kind
of type, and the typification in such cases is inevitably artificial or for conve-
nience’ sake. But the writer has dared to use them in order to simplify expres-
sion of the keys and the subsequent descriptions.

To clarify the relationships between the Japanese groups as accurately as possi-
ble, some foreign species also have been studied. Those are enumerated here : Da-
phne ambigua MATSUDA, D. arisanensis HavaTta, D. Championi BENTHAM, D.
papyracea WALL.; Diplomorpha canescens C.A. MEYER, Dipl. Chamaedaphne
C.A. MEeYER, Dipl. mononectaria HAYATA ; Edgeworthia Gardneri MEISSNER ;
Eriosolena involucrata VAN TIEGHEM ; - Wiksiroemia elliptica MERRILL, W.
indica C.A. MEYER, W. lanceolata MERRILL, W . nutans CHAMPION, W . ovaia
C.A. MEYER.

§ 1. EXTERNAL MORPHOLOGICAL CHARACTERISTICS.
1. The Branching Habits in Relation with Inflorescences (Fig. 1)

The position of buds and inflorescences and the seasons when shoots and leaves
grow and fall are discussed and divided into three types in their relation with the
sort of the inflorescences. Though these characters are usually considered as one
more strongly influenced by habitat than others, the species dealt in this study are
comparatively uniform in each genus or section on these characters. ‘And in rare
transitional forms there seems to be found something to clarify the relationships
between the groups. Wider and inore accurate studies on the relation between
these habits and habitats, of course, are needful to this purpoée.

a.  Daphne-type

New shoots generally grow from the bases of inflorescences; regardless the sort
of the latter. And after flowering, the remnants of the inflorescences, at least of the-
peduncles, lignify and remain for a long time:. Though the small lateral branch
which had flowers for several years may wither in some species, this habit is dis-
tinctly different from that of the next type Four subtypes can be recognized.

- ar.  Mezereum-subtype Tl
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Fig. 1. The types of the branching habit schematically shown in the flowering season.

Letters at the feet correspond to those in the text, respectively. Circular signs with

stipes : inflorescences ; 1 and %: new shoots in the same year as the flowering season

and in the next year ; v-shaped signs: scars of leaves that fell in or after the last year;
the white area in shoots: the part that falls after flowering ; the black area : the per-
sistent part, where signs of single white bar represent only the change of year, signs

of double white bars show that shoots develop from buds there, and the undulate part

represents the peculiar trichotomaous branching in Edgeworthia-type. All signs of dot-

ted line represent the part that fell in the last year.

Soon after defoliation late in summer, at first an inflorescence and then a new
shoot develop from a single bud early in autumn. When the flowers open early
in the next year, the inflorescence looks lateral at the base of the shoot. The
growth of the shoot is vigorous especially in the next spring and summer. As there
is no visible peduncle, their pedicels look developing directly from the lateral side
of the shoot and remain with a warty appearance after the flowering. )

There are frequently anomalous cases either as local groups or as individual
plants. In such cases, development of new leaves is controlled in a less-developed
" condition, sometimes even till the next spring (e.g., Daphne pseudo-mezereum
from Mt. Bukd). On the other hand, inflorescences are formed at the tops of the
shoots without the defoliation of old leaves and without (or with ? ) the formation
of buds, about the same time as the normal form. The inflorescences alone, there-

fore, -are seen on the naked plants after the old leaves fall late in autumn, i.e.,
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in the extremity of these cases the plants look entirely winter-deciduous though
the inflorescences pass through winter. The writer considers this anomalous habit
to Lave some relation with that of Daphne Mezereum, a precocious species in
Europe, in the same section with D. pseudo-mezereum, etc. And he expects the
valid classificatory treatment of this case from the observation of. the plants under
cultivation.

Daphne sect. Daphne included in this subtype (with temporary exclusion of
D. Mezereum by the time when the writer studies actual specimens of it).

as. Daphnanithoides-subtype

All species included in this are evergreen. Usually, terminal (or axillary)
heads before anthesis are surrounded by many bracts in autumn. New shoots grow
from the axiles of 1 to 3 uppermost bracts after flowering in early spring: The
pedicels remain lignified between the new shoots like warts, for the peduncles are
very short. In Daphne Miyabeana, however, a head with a long peduncle
which is often branched is terminal on the shoot having grown in spring, and not
surrounded by bracts. Then new shoots develop from its base more or less within
the year, and several leaves on the base of the new shoots stay in form of bracts,
the others normal. o

Daphne sect. Daphnanthoides included in this.

az. Wikstroemia-subtype .

In Daphne Genkwa which is usually winter-deciduous, buds issue short shoots
and spikes which are terminal on those shoots, but the development of new leaves
is begun during or after flowering. Then other new shoots develop from leaf axiles
at the base of peduncles. The winter in the case of D. Gemkwa can be thought
Phenomenally corresponding to the summer in the case of Wikséroemia. This sub-
type in the latter case is similar to the preceding subtype in relation with the
season of growth. Daphne Genkwa has opposite leaves as Wikstroemia. These
characters suggest, therefore, a close kinship between these two. genera.

There can be observed an anomalous habit as that in the Mezereum-subtype,
too.
Wikstroemia and Daphne sect. Genkwa are included in this, but from the
latter D. Championi must be excluded, for it has very different inflorescences.

ay.  Daphnimorpha-subtype . :

A long, slender and branched peduncle has small heads or spikes on the tops
of its branches in summer. The peduncle is terminal. Leaves are deciduous in
winter. B '
Daphnimor pha included in this subtype.

b. Diplomorpha-type (Pl. . X, O)

Inflorescences are spikes or heads, and in some species-the upper part of a bran-
ched shoot has an appearance of .a panicle (e.g., Dipl. Ganpi). Ajfgcr defolia-
tion, the inflorescence and the upper part of the shoot become withéved by .the
next flowering scason at latest, leaving several lower nodes. In the next .year, new
shoots develop from' some of thé nodes left, and the part of the .old shoot above
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them takes a form of a long stalk or a short rigid needle. Then it falls sooner or
' later. ‘
Diplomor pha belongs to this type.
c¢. Edgeworthia-type

Involucrate heads are terminal and lateral with long peduncles, and bloom
precociously in spring. A new shoot develops from the top of the last year shoot.
The growing apex of the new shoot suddenly withers about in July, and 2 to 5
(usually 3) secondary shoots develop from it at the same time. But often this
apex may continue to grow appreciably (cf. M. KuraTa). Each of those shoots
has in autumn a few terminal and lateral heads which bloom in the next spring,
but the involucres fall within the year.

The writer considers these involucres to be of a different character from the bracts
of some of Daphne. In the latter group (e.g., D. odora), he observed that the
leayes which were not near to the heads often took an entirely similar form to
the bracts. The fact that in Daphnanthoides-subtype new shoots grow out of
the axiles of the uppermost bracts, with this phenomenon, compels him to presume
that the bracts in. -Daphne reserve the foliar character stronger than the involucres
in Edgeworthia, and to give the genus Edgeworthia a systematical position enough
to recognize as a different genus from Daphne. In other words, the involucre
occupies a position on the distal end of the peduncle and has no relation with the
growth of the shoot. Such an involucre is present in the genus E7iosolena, too.
Though these two involucrate genera have been included into Daphne by some
taxonomists, now they are recognized as independent genera by this writer accord-
ing to. the above-mentiond and other reasons.

Edgeworthia included in this.

2. Hypogynous Discs (Fig. 2)

The shape of hypogynous discs has been regarded as an important diagnostic
feature by many taxonomists. For example, Gire (1895) divided Daphninae {rom
Wikstroemiinae by it. Naxai (1928 and 1937) distinguished likewise Wiksizoe-
mia, Diplomorpha and Daphnimorpha. But such division can not always be
sharply performed because of the presence of some transitional forms. The writer

thinks GILG’s classification based -on-this alone too-artificial. In Diplomorpha the——

number of disc scale is 1 to 4 and is not of much taxonomical significance. But
some old taxonomists described that it was exclusively 4, even in species with scales
less than 4. They must have considered, with preconception and without careful
observation, that the number is immediately related with that of the sepal bundles
or of the lobes. In the anatomical features, the disc traces are irregularly divided
from the sepal bundles (according to HEINIG, they depart from the radial faces of
the sépal bundles) in the receptacle. At first they are arranged in a continuous
layer inside that of the sepal bundles, but are quite absent on the side lacking the
disc scales. The number of the disc traces is indefinite, and appears to kave no
direct relation with that of the sepal bundles or to have changed so heavily that
one cannot research their origin without large difficulty:



Fig. 2. Share of discs in representative species of each genus. a: Da phnimortha
Kudoi Naxat; b: Daghne pseudo-mezereum A. GRAY; C: D. kiusiana MIQUEL ;

d: D. odora Tuuns.; e: D. Genkwa SieB. et Zucc.; f : Diplomortha trichoioma
Naxai; g: Dipl. Ganti Nakai; h: Dipl. Chamaedaphne C.A. MEYER ; i: Wik-
stroemia nutans CHAMPION ; j: W. retusa A. Gray; k: W. eélliptica MERRILL ;

1: Edgeworthia chrysantha Linprey. (magnification various).

Typical shapes and groups showing them are as follows :
a. Annular or cup-shaped : Daphne and Edgeworihia (and Eriosclena).
b. Fan-shaped or half-cylindraceous, with thick and glandular apices: Daphni-
merpha. ' - i
¢. Scaly, subulate or clappcf-shaped: Diplomorpha and W ikstroemia:

The cup-shaped discs in some cases are irregularly erose or lobate at their
margins, or rarely entirely divided. According to REHDER (1916), each pentame:
rous species of Daphne and Wiksiroemia in western China has a quadrate (Daphne
ambigua, etc.) or wide clapper-shaped disc with an erose top (Wikstroemia).
Such shape is also observed in the tetramerous W. elliptica. The transition in
these species obstructs sharp separation of these two genera. Other characters ob-
served in them also offer some very interesting problems and important clues to
clarify their relation, but unfortunately most of these species can not be studied
by this writer because of the absence of their specimens.

The disc scales are generally narrower and more profoundly parted in Diplo-
morpha, wider in Wikstroemia, but this difference is transitional and is often
variable even in a single species. They.-may be slightly glandular in species of
the other genera than Daphnimorpha. '
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3. Pedicels and Fruits (Fig. 3)

Two types can be discriminated by the position of artlculatlon m pedlcels and
by the sort of fruits.

a. Diplomorpha-type

Floral tubes articulate immediately with pedicels at their bases. And as ova-
ries usually have distinct or indistinct stipes, the marcescent floral tubes remain at
the base of long or short fruit stipes when fruits mature. Almost all members in
this type have dry fruits. The floral tubes are entirely or partially persistent and
envelop the fruits sometimes till they fall. The persistency is sometimes of taxo-
nomical value for minor taxa. ,

Daphne sect. Genkwa, Edgeworthia, Diplomorpha and Daphnimorpha are
included in this. But in the former two the fruits may be slightly ﬂeshy, and
the stipes are very short or nearly absent. That is to say, these two groups some-
what approach the sections of Daphne in the next type.

b. Wikstroemia-type

Floral tubes articulate more or less apart from their bases. And as ovaries
usually have no stipes, the fragments of the floral tubes rgemain immediately‘ax the
base of fruits. In this type, the fruits are always ﬂeshyi and the floral tubes are
caducous. R .

Daphne sect. Daphne, sect. Daphnanthoides and Wikstroemia. In the last,
the pedicels above the articulation are considerably long (more than 1 mm), but
in the others short,

Fig. 3. The relative position of the pedicel articulation of flowers and fruits, and the
o division of sepal bundles and ovary bundles. - -

a anil’c : flowers; b .and d: fruits. a-ard b : szlomomha -type. ¢ and d: Wikst-

roemia-type.
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In both types, the members of Daphne constitute an intermediate group bet-
ween the typicals of both.
4. Styles and Stigmata

In almost all genera, styles are very short, and stigmata are capitate or dis-
coid. But in species of Edgeworthia, styles are long and stigmata are® clavate.
Daphne Championi has a long style and a little capitate stigma. Eriosolena
tnvolucraia has a long style and a discoid stigma. According to REBDER (1916),
several species among the above-mentioned pentamerous Daphne have long styles.
Data are too few to conclude any relationship by these characters.

§ 2. MICROSCOPICAL CHARACTERISTICS.
1. Internal Phloem F:bers in Shoots (PL. VD) ;

The internal phloem is dxstnbutcd in many small masses or an irregularly
continuous ring inside the xylem. Fibers are usually distributed along the inner
margin of the internal phloem, and sometimes are in somewhat separate layers
from other elements of the phloem. These distributions are variable at different
parts even in an individual plant as LEANDRI noted, and there is not any taxono-
mical value in this character. The presence of the fibers of two classes of dia-
meter is not always distinct, though this is sometimes very distinct in the extema.l
phloem, But the quantity of the fibers in it is nearly constant in each genus, as
LEANDRI also pointed out. Using only this éharacter, therefore, each genus is
clearly discriminated as follows (the foreign species that are listed above but not
observed are in parentheses) : :

a. More or less abundantly present: Daphne (D. Championi, D, ambigua),
Edgeworthia and Wikstroemia (W . lanceolata). ‘ ;

b. Only several in a transverse section, often absent : Diplomor pha.

c. Absent ; Daphnimorpha.

The d;ﬁ'erence between szlomorpha (b) and Wikstroemia (a) was pomted
out by VAN TIEGHEM already in 1893.

When the internél phloem and fibers accompany with leaf traces, they enter
into midribs through the two following ways (cf. LE£ANDRI). Under ocbservation
of serial cross sections from a node to a midrib, in species with no internal phloem
in the leaf bundle, it seems that the fascicles of the phloem and the fibers gradu-
ally move outward over both ends of the arc of leaf trace and unite with the
external phloem about the abscission zone. That is, the external phloem and the
internal phloem of a shoot appear to indirectly interconnect with each other by
the mediation of the leaf trace. In species cohtaining much internal phloem in
the leaf bundle, on the other handV,k some central fascicles seem to go into the
petiole without moving outward. - The phloem temporarily disappears or at least
becémes difficult to observe near and in the abscission zone (or articulation) in
both ways. There need not necessarily be thought any phylogenetically significant
difference between these two ways of interconnecting of the internal and external
phloem, because the latter group of species show both ways at the same fime,
and because this difference is rather in a parallel relation to the presence or ab-
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sence of the internal phloem in the leaf axis.
2. ’ Vascular Bundles in Leaf Axes (Fig. 4; Pl. VI, Pl. K : H-I)

The writer has studied these parts especially in respsct of the internal phlocm
and fibers. He has been able to more clarify the characteristics which were al-
ready researched by SupprIAN, VAN Ti1EGHEM and LEANDRI, and to utilize them
for the .generic classification in.the Japanese Thymelaeaceae.

i) As LEANDRI reported, though the shape of the vascular bundles in trans-

-
LR

Fig. 4. Schemata of vascular bundles in transverse sections taken at various levels
from leaf traces to midribs. A-series: an example of Daphne-type in which the bun-
dle is always crescent ; B-series : an example of Wikstroemia-type in which the pe-
tiolar bundle becomes a circle.

a : transverse features of leaf bundles in abscission zones. Black area represents the
xylem ; hatched arca the phloem ; area surrounded by undulate lines the phloem fibers ;
and broken or dotted line the inconspicuous situation of each element.
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verse sections of these parts is very various in some foreign groups of this family,
it is comparatively uniform in the group treated in this study. The leaf trace is
usually shallowly crescent about where it enters into the petiole. But in some
species it becomes deeper crescent as it approaches the abscission zone. After pass-
ing through the zone, it som=times maintains the shallow crescent as before, or
sometimes becomes more deeply crescent or a closed ring. In‘the latter case, the
adaxial part of the ring is broken in the midrib and takes a form of two arms
of the bundle or of a few fascicles of the xylem ‘which gradually diminish
earlier than the fascicles of the internal phloem. - Then the bedy of the bundle
maintains its shallow crescent shape without any conspicuous changs and gradually
diminishes itself as it approaches the tip of the leaf. Though the speciei may
be separated into some groups in accordance with the degree of curvature of the
bundle, it also may vary more or less even in a single species. Roughly speaking,
in a leaf with a long petiole the bundle is apt to be a ring; and in one with an
indistinct or short petiole a crescent.

The first lateral vein bundle is, in transverse sections, divided from either an
end of the bundle arc or a corner of the ring in accordance with the degree of
curvature of the bundle of midrib. In the latter way, if the body of the bundle
is thick, it is divided without formation of any lateral vein gap (if this term per-
mitted). This way of the separation gradually approachcs the former as the arm
or the internal xylem fascicles diminish.

11) As.the bundlc of the leaf axis goes. upward from the absmssmn zone,
some fascicles of the phloem appear on the adaxml S1de of it in spec1es of some
genera. in the case where the arms of the bundle approach each. other and often
close into a ring, the external phloem does so in the most adaxial place, too. The
two arms of the external phloem unite at first with the internal phloem and then

with each other. At that time some fascicles of them are usually inclosed into
the ring of the xylcm After that, as the adaxial parts of the ring or the arms
become some fascicles of the xylem and then diminish, the adaxial phloem and
the inclosed become the internal phloem and retain themselves for a considerably
long distance——at least to the middle of the midrib. = Small parts of these in-
ternal phloem rarely accompany with large lateral vein bundles on the adaxial
side, or they sometimes connect with the external phloem of the lateral veins
through the vein’ gaps. , '

iii) The external phloem fibers always appear sooner or later. In some - ge-
nera fibers appear abundantly or.poorly within the internal phloem, too. If abun-
dant, they are distributed irifo several large and dense clusters. in transverse sec-
tions. The fibers in the internal phloem are usually of smaller diameter than
those in the external phloem.

iv) Sclerenchyma cells frequently appear in particular on the adaxial side
of the bundle of the leaf axis or the leaf trace. In transverse sections, they
sometimes are one or more, small and scattered masses, sometimes fill the space
between both arms of the bundle inside or outside the internal phloem, and often
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accompany with the lateral vein bundles. " They often have very thick walls and
large diameter. Their walls are irregularly serrate on'the inner surface at
times. In longitudinal sections in some species, they are of forms similar to
those of parenchyma cells and have helical secondary walls (e.g., a sample of
Dipl. Chamaedaphne). The longitudinal distance they continue is usually short.
Consequently, the appearance of such cells seems to be occasional even in a single
species. On the contrary, in the mesophyll of E7iosolena involucrata are observed
the sclerenchymatous fibers which are so dense that the venations are difficult
to be seen with cleared leaves (c¢f. VAN TiecHeEM). This, the writer thinks, is
worthy of a taxonomical criterion for the genus. )
v) By the mentioned above, especially the internal phloem and fibers, three
types can be established in the vascular bundle of the leaf axis as follows:
a. Daphne-type
The internal phloem and fibers are absent. The transverse shape of the bun-
dle is usually crescent, but may take a horseshoe shape. In the latter shape, the
external phloem sometimes become a ring though incomplete, but it diminishes
with the arms of the xylem arc and doesn’t leave any element to be called the
internal phloem (Daphne Genkwa). In the former shape, one or two minute
fascicles of cells of very small diameter are rarely present -in the center of the
adaxial side, but are unusual (some samples in Daphnim.).
Daphne, Daphnimorpha and Diplomorpha Chamaedaphne are included in this.
b. Diplomorpha-type
The internal phloem is present. The internal fibers are ‘usually absent, but
only one or two fibers are rarely observed as in the shoots. The transverse shape
of the bundle is a ring or an arc with small arms, and sometimes both shapes
appear in a single species.
Diplomorpha and Daphne ambigua are included in this.
SupPRIAN’s description that Diplomorpha has no internal phloem is strange.
c. Wikstroemia-type
The internal phloem and fibers are present. The transverse shape of the bun-
dle is crescent, horseshoe-shaped or circular. '
Wikstroemia and Edgeworthia are included in this type. The internal fibers
are very abundant in Wikséroemia, and a little fewer in Edgeworfhz’a.
According to VAN TIEGHEM, species of Eriosolena have the internal phloem,
too.
3. Spiral Thickenings of Tracheary Elements in Lzaves (Pl. K : J—K)
The writer has observed the tracheary elements with spiral thickenings mainly
by macerated materials of the bundles of the leaf axes. As he did not find any
other important generic characteristics and make all kinds of measurement in other
anatomical features of the vascular structure, only the spiral thickenings are
treated here with some other related characters.
The spiral thickenings appear already even in scalariform or reticulate vessel

members (or tracheids, too) at the middle part of the xylem in radial longitudinal
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sections of some species, but usually slight. In the _metaxylem (or more abaxial
part of the xylem), those become much more conspicuous, and therefore the- pits
are usually visible with difficulty. In the most abaxial and small elements (of
somewhat irregular forms), the thickenings are so conspicuous that even perforations
can not be very often recognized, and whether such elements are vessel .members
or tracheids is indistinct. On the contrary, in the species in which the  spiral
thickenings are slight or entirely absent, the tracheids are uéually distinguished
from the vessel members with ease. The writer supposes from these facts. that the
development of the spiral thickenings is parallel in the vessel members and the
tracheids in the ontogeny.

For reference, he has also studled the sp1ral thlckemngs by macerated wood
materials of some species of every genus He has found quite the same . relatron
as in the vascular bundles of the leaves on the degree of their consplcuousness
In the wood, if the vessel members are distinctly recognizable, the slender and
smaller they are, the more promlnent the spiral thickenings are. It is not distinct
as in the leaves whether the elements of small diameter are vessel members or
tracheids. On the other hand the p1tted tracheids (or ﬁber-trachelds) commonly
have slight or moderate splral th1cken1ngs, too. The drum-hke vessel members
usually have shght hardly VlSlblc, or no splral thlckenmgs, even in spec1es W1th
conspicuous thickenings. ; . ,

~ If thess facts are combared with the hypothesxs of BAILEY and his assomates,
the sp1ral thmkemngs are apt to be more conspicuous in the tracheary _clements
with - more -primitive features. = They may be consequently 1nterpreted as, another
primitive feature from the view-point of the evolution of the tracheary elements.
But demsmn of a phylogenetical order in such small groups as the j‘apanese ﬁve
genera only by, thls is so dangerous. that the writer refraing, from it.

Now, each group may be arranged in the sequence of the degree of the1r con-
spicuousness in the tracheary elements of the leaf axes as follows :

a. The spiral thickenings very. conspicuous.; Daphne and Daphmmorpha; But
in Daphne sect. Genkwa the degree is somewhat. low . . T syies

b. The thlckemngs a. little conspicuous to slight or absent : szlwnorphx
Among this, D. paucifiora,and D. ‘yakzqshz’m;’en,szs have the splr,al thickenings as
couspicuous as Daphne sect. Genkwa. In . Diplomorpha canescgggs‘ and D. Cha-
maedaphne they are very slight or absent. They may vary in a single species. In
this group also, some cells often have distinct thickenings near their tails or ends.

c¢. The thickenings quite absent : . Daphne Championi,..D. ambigua, Edge-
worthia, Eriosolena involucrata and Wikstroemia. W .. pseudoretusa may have
very slight thickenings. . S

According to SOLEREDER, some spec1es of Wzksiroemza have vessel members
w1th spiral thickenings (without -disignation of species). The writer thinks they
-are probably included in the genus szlomorpha which has often been treated as
;a section -of Wikstroemia. According to REHDER (1916), VAN TIEGHEM pointed out
that leaves in species of Wikstroemia contaln pitted trache1ds and in Daphne none.



The ‘more prominént the spiral ?tihick'eni'rllgs,'gcnerally, the more difficult the
recognition of the pits or even of ‘thie perforations becomes, as mentioned above. And
the pitted traecheids are easier to observe in such species with no or few thickenings
as those included in ¢ and b groups than a. The absence of the pitted tracheids
in Daphne consequently seems only to mean the difficulty of recognizing the pits
by reason of their prominent thickéni‘ngs. (With regard to these elements, further
Study by wider sampling is necessary).

4. Ovary Bundles (Fig. 3, Pl. X : L—-M)

As mentioned in the preceding chapter, LEANDRI writes that the ovary bundles
are already separated from the sepal bundles at the articulation of the pedicel.
His figures are drawn in such a situation (p. 216, Fig. 20), too. But in all the
genera in this study the writer has observed that the ovary bundles separate from
the sepal bundles about the base of the floral tube above the articulation. (With
concern to this situation, HEINIG’s paper is more in detail). In transverse sections,
tHe vascular bundle above the articulation is at first circular with irregular xylem
strands (whose number is not always eight). It then divides into eight small sepal
bundles at the base of the tube (in the receptacle). The ovary bundles are left
ihside and arranged ih a ring, as the sepal bundles are separated outward. Behavi-
otr of the intermal phloem: is ‘very complicated -at that time. In longitudinal
sections, it can be apparently observed that the ovary bundles separate from the
sepal Bundles at a considerable ‘distance above, 'but not at the articulation. It is
Thore obvious ih Wz"ks#l)‘émia-type ‘of ‘the pedicel articulation. From this anato-
mical point of view, the difference bétween both types of the pedicel articulation
is ‘principally based ‘on 'the distance from 'the articulation to the dividing point
of both bundles. Though HEiNIG doesn’t nearly ‘Uéscribe about the articulation
and others in the nature of her study, her figures and short description serve as
‘reference.

By the way, GILGs opinion to regdrd the floral tuble as a receptacle  appears
to have been nearly denied by the data of two #natomists, LEanprr and HEINIG,
in spite of the former’s mindr errors and some differences between both yet. The
writer ‘also considers from these and his studies that the tubular elongation of the
teceptacle may ‘be not much remarkable even though there ‘have been done. He
‘has, in fact, observed that the lower stamen traces of Daphne jezoensis are sepa-
rated from the sepal bundles near the same level as the base of the ovary, though
this level is a little higher than that observed by L£anpri and HEINIG in such
‘genera as Lasiosiphon, etc. But in their point of view, origin of the hypogynous
discs cannot be interpreted yet. |

The number and arrangement of the ovary bundles are different between spe-
‘cies with dry fruits and those with Berries, #s mentioned in the preceding chapter.
The ovary bundle takes a form of an irregularly continuous ring in all after
the ‘division in ‘the receptacle. Then the ring appears to be always condensed
iito four bundles (two dorsal and two commissural carpélla'ries). In species

“with ‘dry fruits, ‘the commissural 'carpell"a.ries are very mear to the dorsal in the
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sterile carpel. - This situation continues till the commissural carpellaries .supply
traces to the ovule. About that height the other dorsal carpellaries divides into
several smaller strands. In species with berries, on the other hand, a few smaller
bundles (viz., median bundles) appear between these four bundles.at the compara-
tively low level. Their arrangement is often nearly equidistant and their sizes are
comparatively similar, so that the first four bundles need careful observation for
their recognition. To the ovule, small vascular traces which run almost horizon-
tally in the carpel gather from the commissural carpellaries.

There are some examples eccentric from these typical forms. In the group
with dry fruits, such éxamples are as follows : @ the dorsal bundle of the sterile
carpel (viz., on the side of the placenta) are divided into two small bundles ;
¢) similé,r to @, but the dorsal divided in two and the commissural carpellaries
are small and somewhat continuous (Edg. chrysantha) ; @ the dorsal bundle of
the sterile carpel is small and the other dorsal is divided into a_ few small bun-
dles (Daphnim. Kudoi), etc. In the group with berries, on the contrary, four
bundles are often distinctly larger than the median carpellaries. But whether these
examples are occasional or constant in each species has not. been assured.

The distribution of the ovary bundles also seems to have relation with the,
length of the stipes of ovaries or of fruits, i.e., in the dry fruits the stipes are
long, in the berries short or mearly absent. It may be necessarily related with
their fleshiness that the m
berries. . S o

In conclusion, it is tﬁou‘gl;it\pt.hat this difference in the distribution of ovary
bundles is' closely related with the sort of fruits and so with the length of their
stipes, but that it is enough only to give ranks of genus or section and not enough

n-bundles are in the less reduced condition in the

to give a rank of subtribe or higher ones to each group that shows either of these
types of distribution. ‘
5. Crystals

The form of crystals has been thought to have no taxonomical value (cf.
SOLEREDER: and METCALFE & CHALK). Edgeworthia chrysaniha alone has many
druse crystals among the species studied by the writer. Those occur in the cortex,
pith, mesophyll (even in the palisade tissue) and other parts. Several or more
cells containing druses often constitute a long vertical series in the pith. Accord-
ing to VaN TI1EGHEM, species of E7iosolena contain crystals, too. Therefore the
occurrence_of the crystals in these two genera is a remarkable characteristic to
discriminate them from the other genera.
8. Pollen Grains ;

The exine of pollen grains is always smooth in Daphnimorpha. But in all
-other genera it is fine reticulate. The lumens of meshes are small in diameter and
-comparatively profound.. This remarkable feature distinguishes clearly the genus
Daphnimor pha from the related others.
§ 3. THE RELATIONSHIP OF THE JAPANESE GENERA (Table 1)

In GiLG’s system (1895), Daphne, Edgeworthia and Eriosolena (as a section
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of ”Daphne) are ‘iricluded in the subtribe Da'p}mmae, Wikstroemia and Diplo-
morpha (as a section of Wzkstroemza) in the subtribe Wzkstroemume Daphni-
niorpha has been thought for a member of Wikstroemia by some of = Japanese:
taxonomists. Though both subtribes contai‘n'sevéré‘.l genera respectively,  the genera.
other than the above-mentioned can not be studied by the writer because’ of the
absence in materials. These six genera likewise lack materials of many foreign.
species, especially of pentamerous’ species of Daphne and Wikstroemia in western
China. When those are studied enough many new knowledges will be found to fill.
the gaps left by the studies of the Japanese species only and will serve to properly:
evaluate the phylogenetlcal significance of "each kind of types or characters. Till
that time, the writer refrains from inducing at once any concluswe relatlonshlp,

and so he discusses only about comparatlvely saf e pomts.

Table 1.
h Cha‘“‘e"s““x Branch-| Pedicel ﬁ‘f,t:fs"al phloem and, lSpiral Exine P
ing Discs _l|articula-—g RS Jpe—— ‘thicken- | t
lhabx N tion 7Sb90ts -2 -Leaves ings pollen | stals
Groups ~ | . .| Fibers |Phloem| Fibers | & grains
- Dashnimorpha ‘ a; b a - - — l_l ++ sm. -
v Sect Daphne! ap .a b + T - ++ f.r. -
X Sect. Daph- | T ) . ;
"g nanthoides ..,J,, a? - a 7 AI,’,, o T - ++ | f.r. b
TSéct Genkwa | as a (fleZhy)! + T — — + 7 f.r. —
Daﬁlme Champmm ? a a ? ? ’ ? —- f.r -
. Daphne ambigua as? |quadrate, @ ? M+“w'. .= L= f.r. -
szzomorplm ) o )
;(Jﬂmaedaphﬁe b € a o b — . | fir. —_
“Diptomorpha | b | ¢ | @ la~=le | e
Wikstroemia a; . c 1 5+ o+ ++ 1 —- f.r ‘} -
- - x —
~ Edgeworthia ‘ c ‘ a \Cflgshy) + + + } —- f.r. 4
Eriosoiena \ c? \ .a l(flgShY)l .2 \ + ) ? ' o=t f.r. +

Each literal sign is that in the test. "++, +, 4+~—, — r from abundaﬁnfiy present (or'

conspicuous) to absent. sm.: smooth. f.r: fine reticulate. . :

As shown: in the Table 1'and by the keys in the next chapter, every genus now-
can be discriminated from each other, and recdgnized as an independent genus.
The true relationship between them is, however, not induced yet. In the first
place, because which characteristic should be permitted as the highest criterion.
for the relationship can not be decided with ease. In the second, because a re-:
lationship assumed due to a characteristic is frequently in conflict with those due
to others. For example, the genera belonging to Wikséroemiinae differ from
those ‘to Daphninae but Eriosolena and Edgeworthia by the types of theinternal
phloem in leaves. On the other hand, the spiral thickenings of the tracheary cells
in leaves occur in both' subtribes (cf. SOLEREDER and METCALFE & CHALK). Then,
if-only the genera studied in this work are considered, théthree anatomiical charac—

C
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teristics (the internal phloem and fibers in shoots and leaves, and the spn*al thi-
ckenmgs) are arranged in a common sequence of the genera, viz., Daphmmorpha
—Daphne (sect. Daphne—sect. Daphnanithoides——sect. Genkwa)——Diplo-
--morphdé—Wz'kstrolgmia»*Edgeworthz‘a and Eriosoclena. Only the "poorness of
‘the internal fibers in shoots in Diplomorpha is out of this sequence, and it is
perhaps related with the facf that the researched parts of shoots are almost those
‘that wither and fall-after flowering. In this sequence of genera, one can suppose
from the view-point of phylogeny, at first the internal phloem and then the in-
ternal fibers. gradually extend from the shoots to the leaves, or in the opposite
-direction they diminish. And likewise in this sequence of genera, the spiral thi-
-ckenings become less conspicuous or in the opposite direction become more. But
it should not be forgot that in the order of the natural kinship some of other
.genera belonging to Daphneae are inserted in some spaces of this sequence or are
arranged at either of both ends of it, consequently that they may bring about
any kind of alteration to it by characters other than the mentioned. above. The
external morphological characteristics are more complicated and . are, in conflict
‘with each other and with the anatomical, so that any clear and .possible order
cannot be gained. only from them. ’ » -

. Some temporary conclusions are as. follows

i) Daphne and Wiksiroemia, representatlves of both subtnbes, seem to be
closely related with each other, probably through the pentamerous species, (cf.
REHDER ;,1916) or by the branchmg hab1t That is, GILG’s division of. both sub-
tribes wlieh is based only on the hypogynous discs is not necessarily natural. But
Daphne- szgua, the only pentamerous spemes that the writer has stud1ed. lacks
the spiral thickenings, contains the internal phloem in leaves, and moreover shows
Diplomorpha-type of the pedicel art1culat10n (fruits unseen). It thus approaches
more closely to Wiksiroemia or szlamorpha than to Daphne.

ii) Diplomorpha occupies a position adjoining Wiksiroemia in many cha-
racteristics except the branching habit and the pedicel articulation. But it has
reasons to be recognized as a:different genus, though it has been of ten treated as
a section of Wiksiroemia.

1ii) Daphnimorpha is considered tq be nearer to Daphne and further from
Wikstroemia and Diplomorpha by the mlcroscoplcal characters than it has been
considered by the external morphologmal ones. With its pa.rtlcularlty in the pollen
grains, too, it is worthy of. an 1nclependent genus and should not be 1nserted but
‘be arranged at one end of. the sequence mentioned above. This arrangement brings
about an assumption that it is -a relic genus,. with help of the extremely restrlcted
«distribution of 1ts species.. : : : :

iv) Edg%vc?rzhza and: Erzosolena are consmlered to be n.arer to, Wzkstroemza
:and further, from Daphne by the mlcxoscopmal characters . than they have been
consxdered by the, ex.temal morphologmal ones. . The 1ndependence of Evriosolena
as a genus is thus d1st1nct though it is treated as a section of Daphne by some
-taxonomists still now. - Its discriminating features from Edgeworthza ?,re the
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dense sclerenchymatous fibers in the mesophyll (none in Edg!y and the berries
(the dry fruits in the latter). But these two genera are very closely related.

v) Daphne Championi lacks the spiral thickenings, and moreover distinctly
differs from D. Gemkwa by its long styles and peculiar inflorescences. Conse-
quently it should be at least removed from Daphne sect. Genkwa.

IV. THE SYSTEM OF THE JAPANESE SPECIES

The Thymelacaceae is widely distributed in the temperate and tropical zones
and many members grow especially in Africa, Australia, Mediterranean region and
the steppe region in the central and western Asia. This contains ca 40 genera and
460—500 species, among which 5 genera and 19 species (including 1 variety and
4 forms) are found in Japan.

With regard to system higher than family, it is very difficult to research the
affinity of this family to others and to determine its systematical position,' because
the interpretation of floral parts, especially of floral tubes and petaloid scales,
are different according to authors. Therefore the writer points out only the fact
that HEINIG, basing on her anatomical study of flowers, supposed a polyphyletic
origin of this family in both the Flacourtiaceie and the Tiliaceae.

Fam. THYMELAEACEAE (nom. conserv.] C.F.MEgissNeEr in DC., Prodr.14
. 493 (1857)— —EICHLER, Bl.-diagn. 2: 491 (1878)——BarrroN, Nat. Hist. Pl. §:
102 (1880)——GiLG in Engr., Pfl.-fam. 3-6a: 216 (1895)——REHDER, Bibl. Cult.
Tr. Shr. 478 (1949)——GUNDERSEN, Fam. Dicot. 120 (1950)——HARA, Enum. Sperm.
Jap. 3: 230 (1959).

Vepreculae L., Phil. Bot. 33 (1751), p.p.

Thymelaeae Jussieu, Gen. Pl. 76 (1789).

Daphnoideae VENTENAT, Tabl. Rig. Vég. 2: 235 (1799)——ENDLICHER, Gen.
Pl. 329 (1836). '

Daphnaceae J.St.HILAIRE, Expos. Fam. Nat. 1: 180 ( 1805)——C.A. MEYER in
Ann. Sci. Nat. sér. 2, 20: 45 (1843)-—Nakai1, Fl. Sylv. Kor. 17 : 35 (1928).

Aguilarineae (R.BrowN, Cong. 25 (1818)J*——DE CANDOLLE in Prodr. 2: 59
(1825)——ENDLICHER, l.c. 332 (1836).

Thymeleae DURANDE ; SpacH, Hist. Nat. Vég. Phan. 10: 434 (1841).

Thymelaceae LinpLEY, Nat. Syst. ed. 2, 194 (1836).

Aquilariaceze LINDLEY, l.c. 196 (1836).

Subfam. DAPHNOIDEAE SuppriaN in EncL., Bot. Jahrb. 18: 306 (189D).

Thymelinae ENDLICHER, Gen. Pl. Suppl. 42 : 59 (1847), ut trib.

Thymeleae ME1ssNer, 1.c. 495 (1857)——BaILLoN, l.c. 102 (1880), p.p.

Thymelaeoideae GiLG, 1.c. 222 (1895)—— ENGLER et DieLs, Syll.Pfl.-fam.ed.
11, 298 (1936).

Trib. Diphneae C.A. MEYER, l.c. 46 (1843)-——ENDLICHER, l.c. 59 (1847), ut
subtrib.——MEISSNER, l.c. 496 (1857) —GILG, l.c. 223 (1895)——REHDER, l: c.
478 (1949).

* The literatures in brackets were not séen by the writer.



Euthymelageae BENTH. et HooK. fil., Gen. Pl. 3.1: 187 (1880).

Euthymeleae SUPPRiAN, l.c. 340 (1891), p.p.

GiLG divided this tribe into several subtribes. But among them Wiksiroemii-
nae and Daphninae have no reason to be discriminated from each other as sub-
tribes, as mentioned in the preceding chapter.

Keys to the Japanese Genera. ,

1. A Key by the External Morphological Characteristics.

a: Discs fan-shaped or half-cylindraceous, with glandular tops. Branching habit

Daphnimor pha-subtype. — cerreeeie i. Daphnimorpha.

a: Discs annular or cup-shaped. Pedicel articulation Diplomorpha- or Wiksi-
roemia-type.

b;  Branching habit Daphne-type. Styles usually short. «-«--eeeeeee.. ii. Daphne.

b: Branching habit Edgeworthia-type. Styles very long. -------- v.. Edgeworthia.

a; Discs scaly, subulate or clapper-shaped. . :
b: Branching habit Diplomorpha-type. Pedicel  articulation Diplomorpha-

type_ ....................................... 111. Diplomofpha_
bs Branching habit Wikstroemia-subtype. Pedicel articulation Wikstroemia-
type. B N A T Wz'kstroemia‘

2. A Key by the Microscopical Characteristics.
a; Crystals absent.
b: Exine of pollen grains smooth. Internal fibers absent in shoots. Vascular bun-
dles of leaf axes Daphne-type. Spiral thickenings very prominent.
............................ svneeseeeni, Daphnimor pha.
b: Exine of pollen grains fine reticulate.
¢ Internal fibers abundant in shoots. Vascular bundles of leaf axes Daphiz-

type. Spiral thickenings very prominent. .- eeeeeerieeiieiiiiin. -+ 1i. Daphne.
¢z Internal fibers few in shoots. Vascular bundles of leaf axes Diplomordha-
‘type. Spiral thickenings slight or absent. ---e-o-oeceeeenn iii. Diplomorpha.
¢; Internal fibers abundant in shoots. Vascular bundles of leaf axes W ikstroe-
mia-type. Spiral thickenings absent. - --vevooiierimiiinnn... iv. Wikstroemia.

a: Druse crystals abundant. Other characteristics similar to Wiksiroemia.
.......................................... v. Edgeworthia.

i. DAPHNIMORPHA Naxar in Journ. Jap. Bot. 13: 884 (1937)——HaRra,
Enum. Sperm. Jap. 3: 233 (1954).

Much- or little-branched shrubs. Bark tenacious, densely covered by j)fomi»
nent leaf scars. Branching habit Daphnimorpha-subtype. Leaves deciduous, near-
ly fascicled, herbaceous, glabrous, short petiolate, enveloping many white hairs
in the axiles. Inflorescences heads or short spikes, terminal, glabrous, long pe-
dunculate ; peduncles slender, branched. Pedicel articulation Diplomorpha-type.
Flowers bisexual, 4-merous. Calyces tubular, membranaceous, glabrous, ‘persis,tent ;
lobes usually lanceolate, obtuse at the apex. Stamens 8 in two rows, fixed at the
middle of the tube ;A filaments very short ; anthers oblong. Ovaries ellipsoidal or
ovate, stipitate, pubescent ; styles short, slender ; stigmata capitate. Discs fan-
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shaped, half-cyhﬁ”draceous or lmear, glandular at thc top Fruits dry, stalked
Seeds fus%form :
intérnal phloem, usually crescént in transverse sections (Daphns-type) ; the tracheary
elements show conspicuous spiral thickenings. Crystals absent. Pollen grains co-
vered by the smooth exme '

_ 2 endemic spec1es in Japan
ai‘z'ﬁLeaves small, 2—7cm long, thick. Floral tubes 8—9mm long, straight. Ova-

)rles Short Stlplta_te ....................................... 1) D. Kudoz
a: Leaves large, 5—18cm long, thin. Floral tubes 10—13 mm long, bended. Ova-
_ries long stipitate ; stipes bended. seeseeeeresecesessnneseneees 2). D. capitellaia.

1) Daphnimorpha Kudoi (MakiNo) NaKar in Journ. Jap. Bot. 13: 834, fig. 4
E (1937)——HaRrA, Enum. Sperm. Jap. 3: 233 (1954).
Wzkstroemza Kudoi MaAKINO in Bot. Mag. Tokyo, 25: 50 ( 1910)——MASAMU-
NE, Fl. Geob Stud. Isl. Yakus. 315 (1934)——Onwi, FI. Jap. 802 (1953).
Dzj)lomorpha Kudoz (MAKINO) MASAMUNE in Trans. Nat. Hist. Formos. 23:
205 (1933). o
Jap. Name : Shakunan-ganpi (MAKINO), Yakushima-ganpi, Shakunan (verna-
cular). a ‘
Ca 1.5mm tall, densely branched. Shoots pubescent. Leaves nearly fascicled,
“thick hérbaceous, glabrous, obovate-oblong or rhombic-obovate, mucronate or
obtuse at the -apex, Iong cuneate at the base, 1.5—7 cm long, 1—3.5 cm wide; petio-
late shorter than 1 mm. Inflorescences terminal, pedunculate ; peduncles glabrous,
ca 3 cm or more long, 1 —4-branched, several —20 flowers in a cluster on each branch,
blooming VI. Flowers light pinkish purple ; tubes glabrous, straight, 8—9mm
long ; lobes 3—4mm long. Upper stamens fixed on 3/s, lower ones on /3 of the
“tubes in height. Ovaries oblong, pubescent ; stipes 1.3 mm long. Discs 13, scaly,
quadrate or clapper-shaped, lobate, glandular at the top. Fruits dry, green, pubes-
‘cent, ‘Venvelqped by marcescent tubes.
Distr. : Endemic in Isl. Yaku. This grows on the hillside or by streams (the
altitude ca 1,500—1,900m). (PL. I - x). ‘
Uses : If its cultivation is possible, it will be valuable for gardens by its
beautiful flowers.
2) Daphnimorpha capitellata (Hara) NAKAI in journ Jap. Bot. 13: 884, fig.
4 D (1937)-———-Hara, Enum. Sperm. Jap 3: 233 (1954).
Ditlomorpha capitellata HarA in Journ. Jap. Bot. 13: 178 (1937).
Wz'ksiroemia capitellata HarA ex Hara, l.c. 178 (1937),. pro syn.——OHWI,
Fl. Jap 803 (1953).
Jap. Name Tsuch1b1no-k1 (HARA), Tsuchibino (vernacular).
Ca lm tall little-branched.  Shoots pubescent only at the .base. Leaves
nearIy ¥ asc1cled thm herbaceous, glabrous, obovate or obovate-oblanceolate, obtuse
or mucronate at the apex, cuneate (often obhquely) at the base, 5—18cm Iong,
917 ¢m wide ; petloles 2—6 mm _long. " Inflorescences. terminal;. pedunculate ; pedun-
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cles glabrous, 5—20 mm long, simple or 1 —2-branched, several —30 flowers in a clus-
ter on each branch, blooming VI—Wll. Flowers white or light pink ; tubes gla-
brous, ‘bended, 10—13 mm long ; lobes 2mm (inner and smaller two) and 4.5 mm
(outer two) long. Both rows of stamens fixed near the bending point of the tube
and lower than the stigma. Ovaries oblong.ovate, pubescent ; stipes 1.5 mm long,
bended. Discs 1—2, half-cylindraceous or clapper-shaped, cleft or parted, glandu-
lar at the top. Fruits dry, green, pubescent, enveloped. (Pl. X : N)

Distr.: Endemic in the northern part of Prov. Hydiga. Near the fall of O-
chimizu by the Hori-gawa river (the altitude ca 880 m), Ait grows within a few
acres under the primeval woods. The plants cultivated in Tokyo bloom already
in the middle of June. (Pl. I---&).

ii. DAPHNE L., Sp. Pl. 356 (1753), p.p.; Gen. Pl. ed. 5, 167 (1754)—
Jussieu, Gen. Pl. 77 (1789)——VENTENAT, Tabl. Rég. Veég. 2: 238 (1799)——].
ST. HiLaIRE, Expos. Fam. Nat. 1-: 181 (1805) ——WIKSTROM, -Diss. 1 (1817), p.p.
——ENDLICHER, Gen. Pl. 330 et 1378 (1836); Suppl. 4-2 : 67 (1847) SpacH, Hist.
' Nat. Vég. Phan. 10: 438 (1841) —— C.A. MEYER in Ann. Sci. Nat. sér. 2, 20:
45 (1843) ——— MEISSNER in DC., Prodr. 14: 530 (1857), p.p.——BaAILLON, Nat.
Hist. P1. §: 111 et 133 ¢1880), p.p.——BENTH. et Hook. fil., -Gen. Pl. 3-1: 190
(1880), p.p.—— SUPPRIAN in ENGL., Bot. Jahrb. 18 : 336 (1891)-—VaN TIEGHEM
in Ann. Sci. Nat. sér. 7, 17 : 273 (1893) —— GiLG ‘in EnGL., Pfl.-fam. 36a: 237
(1895), p.p.——KEISSLER in ENGL., Bot. Jahrb. 25 : 29 (1898), p.p.——SCHNEIDER,
1ll. Handb. Laubhk. 2: 394 (1909)——REHDER in SARG., Pl. Wils. 2: 594 (1916),
in nota ; Man. Cult. Tr. Shr. 658 (1940) ; Bibl. Cult. Tr. Shr. 478 (1949), p.p.——
Nakari, Fl. Sylv. Kor. 17 : 41 (1928)——MasamuNE, Fl. Geob. Stud. Isl. Yakus.
314 (1934)——Omuw:, Fl. Jap. 802 (1953)——HaRraA, -Enum. Sperm.. Jap 31231
(1954), excl. syn. E7riosolena.

Mezereum C.A. MEYER, l.c. 45 et 51 (1843). :

Wikstroemia ENDL., emend. DOMKE in Notizbl. Bot. Gard. Mus. Berhn, 1:
359 (1932), p.p- ‘ .

Much-branched shrubs. Bark very tenacious. Branching habit Daphne-type.

Leaves annual or biennial, alternate, fascicled or opposite, herbaceous, chartaceous
“or coriaceous, short petiolate or nearly sessile. Inflorescences heads or short spikes,
terminal or lateral, sometimes bracteate. Length of pedicels above the articula-
tion 0 or very short. Flowers dioecious ornbise:sual, 4. or 5-merous. Calyces tubular
or infundibular, a little fleshy or membranaceous, glabrous or pubescent outside,
caducous or persistent ; lobes wide,- imbricate. Stamens 8 or 10 in two rows, half-
exposed or inserted ; filaments very short ; anthers oblong. Ovariés ovoidal, sessile or
nearly so, pubescent or glabrous; styles very short, rarely long; stigmata capitate or
discoid, paplllose Discs annular or cup-shaptd. Fruits fleshy or dry. Seeds ovoid.

‘Shoots abundantly contain the 'internal ‘phloem fibers. Vascular bundles of
leaf axes usually have no internafphloem, usually crescent in transverse sections
(Daphne-type) ; the tracheary eléments show conspicuous spiral ‘thickenings, rarely
‘none. Crystals abgént: Exinesof pollén. grains fine reticulate.
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Bark and: berries often very: poisonous. , :
Ca 50 species widely distributed in Euro;;)e, Asia and the Malay Islands.
8: Fruits ﬂeshy. Pedicel articulation Wikstrogmia-type. Floral tubes caducous.
b: Branching habit Mezereum-subtype. Leaves herbaceous, deciduous. Inflores-

cences ebracteate ....................................... ( 1 ) SCCt Daﬁhng
b: Branching habit Daphommfhozdes-subtype Leaves coriaceous, evergreen. In-
florescences bracteate. — crereeesiiereesiiiiiennn. (ii). Sect. Daphnanthoides.

a, Fruits dry. Pedicel articulation Dzﬁlomorph—type Floral tubes persistent.
Branching habit Wikstroemia-subtype. Leaves chartaceous, deciduous.
....................................... (iii). Sect. Genkwa.
(i) Sect. DAPHNE
Sect. Mezereum SpacH, Hist. Nat, Vég. 10 : 439 (1841), p.p.——ENDLICHER,
Gen. P1. Suppl. 42 : 69 (1847), p.p.——MEIsSNER in DC., Prodr. 14 : 530 (1857),
p.p.——KEISSLER in ENGL., Bot. Jahrb. 25: 30 (1898)——REHDER, Bibl. Cult. Tr.
Shr. 479 (1949).
Gen. Mezereum C A. MEYER in Ann. Sci. Nat. sér 2, 23 : 51 (1843).
Sect. Eudaphne BEnTH. et HooK. fil., Gen. P1. 3-1:190 (1880), p.p.
Sect. Eudaphne §1 Mezerewm Giic in ENcL., Pfl.-fam. 3-6a : 238 (1895).
Small and branched shrubs. Bark tenacious. Leaves deciduous in summer (or
winter), alternate or nearly fascicled, usually glabrous, herbaceous. Branching
babit Mezereum-subtype. Inflorescences 2—10-flowered, ebracteate. Pedicel arti-
culation Wikséroemia-type, but the pedicels above the articulation very short.
Flowers dioecious, male ones large (tube 8—9 mm long) and female ones (4—6 mm)
small, light yellowish green or purple; tubes a little fleshy, glabrous, caducous.
Discs annular. Berries naked. v
Tracheary elements of vascular bundles of leaf axes show conspicuous spiral
thickenings,
Ca 4 species in Eurasia, 3 of which grow in Japan and its adjacent regions.
a2, Ratio of a lobe to a floral tube !/z to 1 in length. Upper stamens half-exposed.
b: Lateral veins of leaves irregular and poorly developed. Ratie near to !/.

Flowering season XI—. ~  coooreremmemimnnnen ). D. pseudo-mezereum.
b: Lateral veins of leaves regular and better developed. Ratio near to 1. Flo-
wcring season IV—V . e 2. D. jezoemis.

a» Ratio !/; to 1/s. Upper stamens entirely included. Flowering season V —VI.
Y ————— 3). D._kamischatica.
1) D:phne pseude-mezereum A. Gray, Bot. Jap. 404 (1859) —— MaxiM. in
REGEL, Gartenfl. 15: 34 (1866)-—MiqueL, Prol. Fl. Jap. 297 (1867)-———FRANCH.
et Sav., Enum. Pl. Jap. 1: 405 (1875)——TaNaKaA et al., Useful Pl. Jap. 2 : no.
502 (1891), excl. pl. ex Echigo——MaATsumura, Ind. Pl. Jap. 2-2: 388 (1912) —
REHDER, Man. Cult. Tr. Shr. 659 (1940) ; Bibl. Cult. Tr. Shr. 479 (1949) —Ma-
KINo, I11. F1. Jap. 304 (1940)——O=w1i, Fl. Jap. 801 ¢(1933)——HARra, Enum. Sperm.
Jap. 5: 233 (1954)——HamavA in Journ. Jap. Bot. 30: 37 (1935).
D. japonica SIEB. ‘et Zucc., Fl. Jap. Fam. Nat. 2: 199 (1846), teste NAKAI ;
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non THUNBERG 1792. v v e .

D. koreana NAKAIL in Journ. Jap. Bot. 18 : 880 (1937)——KiTacawa, Lineam.
F1. Mansh. 325 (1939). ‘

D. kamischatica auct. non Maxim., Nakal, Fl. Sylv. Kor. 17: 45, t. 13 (1928).

Jap. Name : Oni-shibari, Natsu-bdzu, etc.

1—1.5m tall, much-branched, glabrous. Bark smooth, tenacious. Leaves alter-
nate or nearly fascicled near the shoot-top, oblong or oblong-obovate, acute or
round at the apex, long cuneate at the base, 5—13 cm long, 1—3 cm wide ; lateral
veins 7—9 pairs, some near the base poorly developed (Fig. 5). Flowers yellowish
green, 2—10 in a group, blooming XI—H ; a lobe (2.5—5.5 mm) nearly a half of
a tube (5—9mm) in length. Upper stamens half.exposed, lower ones next them in
height. Ovaries ellipsoidal, sessile, glabrous. Berries scarlet, maturing V —VI.

D. koreana NAKAI seems to be only an ano-
malous form of this species as mentioned in the
preceding chapter (Mezereum-subtype of the bran-
ching habit).

Distr. : Central and southern Japan, southward:
from Kantd district ; Quelpaert ; Corea. In central %
Honshi this reaches 1,500 m from the sea level.
The writer has not found any wild plants of this
species in Ohwu district with exception of a pecu-
liar specimen from Fukushima, Prov. Iwashiro
(Nat. Mus. ‘Sci. Tokyo, no. 24,211). So he sup-
poses a boundary line between this and the next
species in the distribution. (P1.L---O).

Uses : In Prov. Izu, this was often used for

making Ganpi-paper with other species. In Europe, Fig. 5. Venation in. Daphne
.. . . . pseudo-mezereum A. Gray (a)
this is cultivated in gardens. Its berries and bark and D. jezoensis Maxmu. (b).

are poisonous and rarely used for local medicine 0.9
in Japan.

2) Daphne jezoensis MaxiM. ex REGEL in Gartenfl. 15: 34, t. 496, f. 1—3 (1866)
-——MIQUEL, Prol. Fl. Jap. 297 (1867)——FRANCH. et SAv., Enum. Pl. Jap. 1: 404
(1875), ¢ jesoemsis »——MaxiM. in Mél. Biol. 12: 542 (1886), in observ., * ye-
20ensis >——MATSUMURA, Ind. Pl. Jap. 2-2: 388 (1912)—-HArA in Bot. Mag.
Tokyo, §0: 304 (1936)-——Sucawara, Ill. Fl. Saghal. 3: 1331 (1¢40), « jesoensis >’
——HawMmAYA, in Journ. Jap. Bot. .30 : 37 (1955).

D. rebunensis TATEWAKI in Journ. Sapp. Soc. Agr. For. 34 : 90 (1941).

D. kamischatica var. jezoensis (MaxiM.) Ouwi, Fl. Jap. 802 (1953), comb.
nud. ; in Bull. Sci. Mus. Tokyo, 33: 80 (1953) —— Hara, Enum. Sperm. Jap. 3:
231 (1954). ‘

D. kamischatica var. rebunensis (TATEw.) Hara, l.c. 231 (1954).

D. psendo-mezereum auct. non A.GRAY, TANAKA et al., Useful Pl. Jap. 2:
no. 502 (1891), quoad pl. ex Echigo.
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Jap Name : Naniwazu, Rebun-naniwazu (TATEWAKI).

+0.5m tall, glabrous. Bark tenacious..Leaves alternate or nearly fasc1cle:1 near
the shoot-top, obovate-oblong, mucronate or retuse at the apex, - acuminate at the
base;: the widest near-the tip, 3—8 cm long;  1—3.5cm wide ; lateral veins 4—7
pairs, some near the base better developed. (Fig. 5). Flowers yellow, 2—10 in a
group,--blooming IV—V ; a lobe (4—7 mm) nearly equal to a.tube (4—9mm) in
length.  Upper stamens half-exposed. Ovaries ellipsoidal, sessile, glabrous. Ber-
ries scarlet, maturing V—K. .

D. rebunensis TATEWAKI seems to be based on female plants of this species.

Distr. : Northern Japan : northern Honshd, northward from Provs. Echigo and
Shinano, Hokkaidd, Isls. Rishiri and Rebun ; Isl. Kaiba ; southern Sagalin. (Pl.
][.A)

Uses : This was rarely used for making Japanese paper.- In Pref. Iwate, its
bark is used for making fopes in some mountain villages.
3) Daphne kamtschatica MaxiM., Prim. Fl. Amur. 237 (1859) ; in REGEL, Gar-
tenfl. 15 : 34 (1866)——ScHMIDT, Reis. Am.-Land. Ins. Sachal. 170 (1868) Ko-
Marov, Fl. Mansh. 3:79 (1907), * kamczatika”——MiYABE et M1vake, Fl. Sagal.,
400, t. 11, f. 12 (1915)——Kupo, Fl. North Sach. 182 (1924) — HuLrTén, FI.
Kamt 3: 140 (1929)—REHDER, Man. Cult. Tr, Shr. 659 (1940) ; Bibl. Cult. Tr.
Shr. 479 (1949)f——SUGAWARA, Ill. F1. Sagh. 3:1331, t. 612 (1940)-——HaRra, Enum.

Sperm. Jap. 3: 231 (1954)——HaMAYA in Journ. Jap. Bot. 30: 37 (1955).

Jép. Name : Karafuto-naniwazu (MIYABE et Mivakg), Kamchakka-naniwazu
(NaKAY). .

0.3—0.5m tall, glabrous. Bark tenacious. Leaves nearly fascicled, oblong-ob-

lanceolate or obovate-elliptic, acute or mucronate at the apex, ‘acuminate at the
base, 3—5¢cm long, 0.7—2cm wide ; lateral veins similar to the preceding species.
Flowers. greenish yellow, 2—5 ina group, blooming V —VI, a lobe (2—3mm)
1/;:’/2 of a tube (6 mm) in length. Upper stamens inserted at 2/; of a tube in
height. Ovaries obovate, sessile, glabrous. Berries red, maturing WI—K.
Distr. : Hokkaido ( ?); Kurile: Isl. Shikotan; Isl. Kaiba; Sagalin (?);
Kamchatka ; Ussuri (?); Amur (?). (PL.HL--X). g L
© (ii) Sect. DAPHNANTHOIDES Giic in Encr., Pfl.-fam. 3-6a: 238 (1895).
Sect. Eudaphne Spaca, Hist. Nat. Vég. 10: 438 (1841), p.p. ’

- Sect. Daphnanthes C.A. MEYER in Ann. Sci. Nat. sér. 2, 20: 52 (1843), p.p
~——MEissNER in DC., Prodr.” 14 : 532 (1857), p. p-——BENTH. et Hooxk. fil., Gen.
Pl. 3-1: 190 (1880), p.p.——REHDER, Bibl. Cult. Tr. Shr. 480 (1949).

Daphne b Eudaphne B Daphnanihes ENDLICHER, Gen. Pl. Suppl’. 4-2 = 69 (1847),
P-p-

Sect. . Daphmm‘hes subsect. Daplmanﬂwzdes (GiLe) KEISSLER in ENcL., Bot.-
Jahrb. 25: 33 (1898). . ,

Small and much-branched- shrubs.- *Bark Ve'ry;tcnacious. - Leaves ”biennia(.l, al-
ternate or nearly fascicled, glabrous, coriaceous. Branchihg habit Daphnanthoides-
subtype. Inflorescences many-flowered heads or spikes, usually terminal,  very short
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or long pedunculate, bracteate or not ; ‘bracts glabrous, ciliate or silky. Pedicel
articulation Wtkstroemm-lype, but the pedicels above the articulation very short.
Flowers, bisexual or d1oecmus, red-purple or white ; tubes fleshy, pubescent or gla-
brous, caducous. Upper stamens half—exposed Discs annular or cup-shaped Ber-
ries scarlet, naked. '
Tracheary elements of vascular bundles of leaf axes’ show conspicuous spiral
thickenings.
Ca 5 species in Asia, 3 species of which are found in ‘Japan.
ar Short racemes terminal on new shoots in VI, ebracteate. Peduncles and pedicels
long. Discs: annular Pt eens 4). D. Miyabeana.
a. Heads terminal on the last year shoots in sPrmg, bracteate. Peduncles and
pedxccls very short. = Discs cup-shaped . S
by s.lttle-branched Shrubs Leaves 4—16 cm long.” F loral tubes pubescent.out-
s;dc Discs irregularly cup-shapcd ----------------------------- -+ 5). D. kiusianai
b. Densely branched shrubs. Leaves 4—9cm long. Floral tubes glabrous. Discs
regularly cup-shaped. :
c1 Leaves entirely green : «
di Flowers red-purple. e 6). D. odora.

d: Flowers white and light pink outside. covneeresenses i 6ea). i 70sacea.
ds - Flowers pure white or yellowish white. S R R 6-b). f. alba.
‘ez Leaves yellow1sh variegated along the margm ------------ 6-c). f. marginata.

4) D phne Miyabeana MAKINO in Bot. Mag Tokyo, 9% :-35 (1914)--:~MAKINO
et NEmoro, Fl. Jap. 508 (1925) -~ - Hara in Bot. Mag. Tokyo, 5 : 304 (1926) 3
Enum. Sperm. Jap. 3: 232 (1954)-—MAEKAWA in _]ourn Jap Bot. 21 45 (1947)

——Onwi, FL Jap. 801 (1953). =~ =~ B
D. odora B kinsiana(Miq. ) KEISSLER in ENGL., Bot. Jahrb 25 : 89" (1898), p-p-
D. smmszs var. flore bremore MaxIM. ex MIYABE € ? )« RO
D. sinonsis auct non LAMARCK, MAXIM in Mél. Biol. 12:-542¢ (‘1886), in ob-
ferv., p. p shieen L

D. cannabina auct. non WALL., MAKINO in Bot. Mag Tokyo, 1 ‘3¢ CY897),
p. p-——MATSUMUR4, Ind. Fl." Jap. 2-2: 387 (1912), p.p- ’

Jap. Neme : Karasu-shikimi, Yama-shikimi.

Ca 1m tall. Shoots stout, pubescent when young. Leaves alternate, ‘oblong or
oblanceolate, obtuse at the apex, acuminate at the base, 4—12.cm long, 1—2.5 cm
wide ; lateral veins irregular.- Short racemes terminal on new shoots, ebracteate’;
peduncles 2—25 mm long, often branched,: ‘each branch 4—11-flowered; pubescent as
pedicels ; bloommg M. ‘Flowers bisexual (?), ‘white ; tubes somewhdt pubéscent
‘outside, 5mm Iong, lobes 2mm long. Ovaries eHipsoidal, sessile, glabrous DISCS
‘annular Berrries maturmg VI —Wi.

Distt: Janan Honshu (incl. Isl. Sado) and: Hokkaidé. In Honshu, OQku-nik-
kb, Mt. Mitsutige, Kurobn-valley, Mt Hakusan, northern part of Prov.: Yama-
shiro, Mt. Dalsen and Tsl. Oki are on”the ‘southern’ lnmtmg line of:its distribu-
tion. - This line ESpec:all'y in central Honshi is at the'same tinie-the boundary line
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‘of distribution between this and the next spe-
cies. (Pl. HM---&).

Even if a plant of this species has leaves
only, it can be discriminated from the next
species by their venations as between D. pseu-
do-mezéreum and D. jezoensis (Fig. 6).

Uses :, Unknown. - ;
5 Daiaphne kiusiana MIQUEL, Prol. Fl. Jap. :
298 (1867)——FRANCH. et SAv., Enum. Pl
Jap. 1: 405 (1875)——Naxkart in Bot. Mag.
Tokyo, 32: 231 (1918) ; Fl. Sylv. Kor. 17 :
40, t. 11 (1928)——MasamMuNE, FIl. Gaob.
Stud. Isl. Yakus. 314 (1934)——KANEHIRA,
Formos. Tr. 482 (1936)-—Maxkino, Ill. FlL
Jap. 305 (1940) ——MaekawaA in Journ. Jap.
Bot. 21:45 (1947)——Onwi, Fl. Jap. 801
(1953)-—HaArA, Enum. Sperm. Jap. 3: 231
(1954).

D. odora B THUNBERG in Nova Act. ch

Soc. Sci. Upsal. (Kacmpf . )4 34 (1783), ‘Fig. 8, Venation in Daphne ‘kiusiana
P-P- Miquer (a) and D. M: yabeana MAKINO
D. odora ﬂkmsma (MIQ )y KE1ssLER in ~ (b). (x0.9). .
ENGL., Bot. Jahrb. 25: 89 (1898), excl. pl. ex Yezo——REHDER in SARG., Pl Wils.

2 : 546 (1916), sub D. odoram.

D. cannabina var. kiusiana (Miq.) MakiNo, Phan. Pterid. Jap. Icon. IlL
1:t 1 (1899). ‘

D. odora var. kiustana (M1@.) T. Ito in Sanseido, Encycl. Jap. 7 : 149 (1916).

D. sipempsis auct. non LaMARCK, MaxiM. in Mél. Biol. 12 : 542 (1886), p.p.

D. cannabina auct. non WALL., MAKINO in Bot. Mag. Tokyo. 11 : 3 (1897), p.p.
——MATSUMURA, Ind. Pl Jap. 2-2: 387 (1912), p.p.

Jap. Name. : Koshé-no-ki, Hana-choji, Yama-rinché.

Ca 1m tall, little-branched. Shoots stout, glabrous. Leaves alternate, oblong
or oblong-oblanceolate, acute at the apex, acuminate at the base, 4—16.cm long,
1.5—4cm wide ; lateral veins regular. chads terminal, ca 10-flowered, bracteate ;
peduncles very short, pubescent; blooming XI—IV. After flowering, pedicels remaining
like warts between new shoots, pubescent for an year. Flowers dicecious, white ;
tubes pubescent outside, 8—10mm long ; lobes 4—6 mm long. Ovaries ellipsoidal,
sessile, glabrous. Discs shallowly cup-shaped ; margin irregular. Berries maturing
vV —V.

Shocts rarely fasciate——D. kiusiana f. fasciata (T.Ito) Hara, Enum. Sperm.
Jap. 3:232 (1954). This phenomenon of ‘malformation is often observed in cul-
tivated plants of D. odorae in varicus grades, too.

The writer doubts whether or not this species differs from D. papiracea WaLL.
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and also whether D. odora from D. sinensis LAMARCK.

MAEKAWA gives a rank of geographical variety to the plants of this species that
grow in central China and Formosa——D. kiusitna var. atrocaulis (REHDER) F.
MAaEKAWA in Journ. Jap. Bot. 21: 45 (1947).

Distr. : Central and_sc-uthe;m Japan, southward from the Bosdé Peninsula and
Mt. Tsikaba ‘(’ ?) on the Pacific side, and frcm Kinki district on the Japan Sea
side ; Quelpaert ; Corea ; Ryakda. In Prov. Tosa, the writer observed it arrived at
800m above the sea level. (P1. M---O). ' '

Uses : This has been rarely utilized for making paper. Bcrncs are very poison-

cus. Scmetimes this is cultivated in gardens.
6) Daphne odora THUNBERG in Nova Act. Reg. Soc. Sci. Upsal. (Kaempf.IlL.)
4 : 34 (1783), nom. nud., excl. B; FL Jap. 159 (1784), p.p.——WIKSTROM, Diss.
2 (1817)——S1EB. et. Zucc. ,Fl. Jap. Fam. Nat. 2:199 (1846)——ME1ssner in DC.,
Prodr. T4 : 537 (1857)——MiqueL, Prol. Fl. Jap. 297 (1867)———FRANCH. et Sav.,
Enum. Pl. Jap. 1: 404 (1875), p.p.——HEMSLEY in Jeurn. Linn. Scc. 28 : 395
(1891)——KEISSLER in ENGL. , Bot. Jahrb. 25 : 89 ( 1898)——Makino, Phan. Pterid.
Jap. Icon. IlL. 1: no. 75 (1902) ; IlL. F1. Jap. 305 (1940)——MATSUMURA, Ind. Pl. Jap.
2.9 . 388 (1912)——REHDER in SARG., Pl. Wils. 2: 545(1916) ; Man. Cult. Tr. Shr.
~ 661 (1940) ; Bibl. Cult. Tr. Shr. 480 (1949)——MgerRritL in Trans. Amer. Philos..
Scc. n. ser. 24-2: 276'(1935)—— KANEHIRA, Formos. Tr. 482 (1936)——MAEKAWA
in Journ. Jap. Bot. 21 : 45 (1947)——HARA, Enum. Sperm. Jap. 3: 232 (1954).

D. triflora. Lovreiro, Fl. Cochinch. ed. 2, 291 (1793)——MEISSNER, l.c. 541
(1857), ut sp. olkscurae—HemsLey, L.c. 396 (1891). -

(D. japonica THUNBERG in Mus. Nat. Acad. Upsal. 13: 106 (1792)).

D. Eiusiana var. odora (THUNB.) MAKINO in Bot. Mag. Tokyo, §: 52 (1892).

D. japonica auct. non SIEB. et ZUCC., ENDLICEER, ‘Gen. Pl. Suppl. 4-2: 68
(¥847)——MEISSNER, 1. c. 537¢1857)——MIQUEL, 1.c. 298 (1867)——FRANCH. et Sav.,
1. c. 404 (1875)——KEISSLER, l.c. 88 (1898), pp—-——-ScHNEmEfR, I1l. Handb. Laubhk.
2: 399, f. 268-g et.270-b (1969).

D. sinensis auct. non LaMaARCK, KEfSSLER, Lc. 91 (1898), p.p.

Jap. Name : Jinchoge, Rinché, Hana-gosho.

1—2m ‘tall, very densely branched. Shoets stout, glabrous. Leaves alternate,
thick coriaceous, .oblang or oblong-obovate, acute at the apex, acuminate at the
base, 4—9crh long, 1.5-3cm wide; lateral veins inconspicuous. Heads terminal or
axillary, ca 20-flowered, bracteate.; peduncles very short, pubescent ; blooming Hf
(—V). After flowering, pedicels, remaining like warts between riew shoots, pubes-~
cent for 2—3 years. Axillary, long pedunculate and small heads rarely ‘observed.
Flowers dioecious, red-purple, with goed fragrance ; titbes ‘glabrous but sparsely
pubescent with white down when included by bracts in buds, 8mm long ; lobes 5
mm long. Ovaries ellipscidal, sessile, glabrous. Discs regularly cup-shaped. Berries
scarlet, maturing VI—VI.

Female (or fructiferous) plants very rare in Japan. I.Osawa observed that the
sterility ‘of this species seemed to be caused by long cultivation or rather by muta-
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tion (c¢f. Chapt. I, §2).-

D. triflora Loureiro and D. Japomca SIEB et Zucc. (sensu ENDLICHER and
KEISSLER, etc.) aré only a form possessing axillary and long pedunculate heads as
mentioned above (¢f. MERRILL). But this kind of peduncle must be only an abnor-
mal shoot, because a new shoot may grow from the base of the head, viz., the
top of the peduncle. Such inflorescences and normal ones may be concomitantly
formed on an individual plant. : i

Distr.: Formosa, China and Cochinchina. But its home is not accurately known.
This also is widely cultivated in gardens in Japan, Europe and America.

Uses : This species is highly valued in gardens for its keautiful flowers and
fragrant odour. In China, its root is used in local medicine, the vbaryk ifdr mak-
ing paper:

6-a) Daphne odova f. rosacea (MAKINO) Hara, Enum. Sperm. Jap. §: 233 ( 1954)

D. odora var. rosacea MAKINO'in Journ. Jap. Bot. §: 46 (1928)——CHEN Y.,
I1l. Man. Chin. Tr. Shr.. 867 (1937).. -

Jap. Name : Usuiro-jinchége (MAKINO).

Flowers white and light pink outside.

This is an intermediate fornt; between the typical D. eodore and the next form.
6-b). Daphne odora f. alba (HemsrLey) HarA, Enum. Sperm. Jap. 3: 232 (1954).

D. odora var. leucantha MAKINO in Bot. Mag. Tokyo, 23 : 70 (1909) ; in Journ.
Jap. Bot. 8-3, t.1 (1932).

D. odora var.. alba T. ITO in Sa.nSeldO, Encycl. Jap. 7 : 149 (1916).

D. odora var. alba HEmsL., REHDER in BAILEY, St. Cycl. Hort. 1 : 963 (1930).

Jap. Name : Shiro-bana-jinchége.

Flowers pure white or yellowish white.

This is not infrequently seen in gardens.

6-c) Daphne odora f. marginata MAaKINO in Bot. Mag. Tokyo, 23 69 (1909)
——Hara, Enum. Spermr. Jap. 3:233 (1954).

D. odora B marginata MIQuEL, Prol. Fl. Jap. 297 (1867).

D. odora var. marginata T. IT0 in Sanseidd, Encycl. Jap. 7 : 149 (1916).

D. odora var. variegaia Bean, Tr. Shr. Brit. Isl. ed. 5, 1: 472 (1929).-

D. odore var. marginate Hort., REHDER in BaIiLEY, St. Cycl. Hort. ed. 2, 1=
963 (1930).

D. odora var. marginata THUNB. apud CHEN Y., Ill. Man. Chin. Tr. Shr.
- 866 (1937).

Jap: Name : Fukurin-jinchége.

Leaves yellowish variegated especially along the margin.

This is very frequently seen in gardens. : ;

(iii) Sect. GENKWA BEenTH. et Hook. fil., Gen. Pl. &I : 190 (1880)-~—GIiLG
in ExcGL., Ffl.-fam. 3-6a: 238 (1895), excl. D;. Cham pioni——KEISSLER in ENGL. ,.
Bot. Jahrb. 25: 30 (1898)——-ScHNEIDER, Ill. Handb. Laubhk. 2: 394 (1909), in
subnota——REHDER, Bibl. Cult. Tr. Shr. 478 (1949).

Daphne a Mezercum ENDLICHER, Gen. Pl Suppl. 4-2: 69 (1847), p.p.
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Sect. Mezereum SpacH, Hist. Nat. Vég. 10: 439 (1841), p-p- ———-MEISSNER in
DC., Predr. 14 : 530 (1857), p.p. . S .

Small and much-branched shrubs. Leaves deciduous, oppoesite or occasionally
alternate, pubescent, chartaceous. Inflorescences small heads, ebracteate, pédﬁhoulate.
Branching habit Wikstroemia-subtype.  Pedicel - articulation Diplomorj)ha—typc
Flowers white or purple ; tubes membranaceous, *silky cutside. Upper stamcns half-
exposed. Discs cup-shaped. Dry fruits envelcped by the persxstent floral tubes ( ?).

Vascular bundles of leaf axes contain the tracheary elements with no spiral
thickenings, too. | '

1 species in China and Formosa. Daphne Champzom was formerly 1nc1uded in
this section. But by the writer it has been removed from thls, and its proper posx-
tion will be decided in his future study.

7) Daphne Genkwa SiEB. et Zucc., Fl. Jap. 1: 137, t. 75 (1840) . FL Jap. Fam.
Nat. 2: 199 (1846)-——MiqueL, Prol. Fl. Jap. 297 (1867)-—FRANCH. ot Sav.,
Enum. Pl. Jap. 1: 404 (1875)——MaxiM. in Mél. Biol. 11: 310 (1882), in_adnot.
——HEMSLEY in Journ. Linn. Soc. 26: 395 (1891)——MATSUMURA, Ind. Pl. Jap.
2-2 : 388(1912)——REHDER in SARG., Pl. Wils. 2 : 538 (1916) ; Man. Cult. Tr. Shr.
658 (1910) ; Bibl. Cult. Tr. Shr. 478 (1949)——NaKar in Bot. Mag. Tckyo, 36: 1
(19225 ; FIL. Sylv. Kor. 17 : 43, t. 12 (1928)——KaNEHIRA, Formos. Tr. 481 (19"6)
——MakiNo, Il FlL. Jap. 305 (1940)——MAEKAWA in Journ. jap. Bot. 21 46 (194-7)
——HARA, Enum. Sperm. Jap. 3: 231 (1954).

D. Fortuni LINDLEY in Journ. Hort. Soc. Loridon, 1: 147 (1846)—F0RTUNE
in Journ. Hort. Soc. London, 2: 34, t. 1 (1847) ———MEISSNER 1n DC Prodr. 14:
531 (1857),  Fortunei.

D. Genkwa var. Fortuni (LINDL.) FRANCHET, Pl Dav1d 1 259 ( 1884), € For-
tunei ”———SCHNEIDER, Ill. Handb. Laubhk. 2 : 403 (1909) e

Wikstroemia Genkwa (SIEB. et Zucc.) DOMKE in Not1zb1 Bo‘t.b Mus \Gard.
Berlin, 11: 263 (1932). ’ D

Daphne Championi auct. nonBENTH., HAYATA, Fl Mont Formos 190 (1908),
teste Havata, Mat. Fl. Formos. 259 (1911).

Jap. Name : Choji-zakura, Fuji-modoki, Shi-genji, Genkwa, etc,

Shrubs to 1 m tall, much-branched, silky-pubescent when young. Lcé.ves .op-
‘posite or occasionally alternate, lanceolate or oblong, acute at the apex,  cuneate
or obtuse at the base, 2—6 cm long, O. 5 1.5 cm wide, silky on the lower surface
Heads 3—7-flowered, pedunculate, precociously blooming I—M. F lowers lllac ; tubes
8 11 mm long, silky outside ; lobes 5—10mm long. Ovaries oblong, short st1p1tate,
pubescent. Discs 1rregu1arly cup-shaped, often parted. Fruits dry or somewhat
fleshy ( ?), white. » , o

D. Fortuni LinpLEY doesn’t differ from this species as NAKAT mentioned.

Distr. : The home is in.China, Formosa and southern Corea. In Japan, this
is cultivated in gardens. , i ) .
Uses : Leaves and bark are poisonous. Flowers are used for local medicine in
China. - ’ ) ’
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7-a) Daphne Genkwa f. taitoensis (HavaTa) Hamava, form. nov.

D. taitoensis HayaTA in scida.

Discus hypogynus annularis pubescens vel ciliatus.

"~ HavaTa at first regarded this as a different species from D. Genkwa by the shape
of leaves and of calyx lobes. But it is in the range of variation of this species.
Distr : Formosa : Taitung (T.SoMa, Mar. 1913—type in Herb. Fac. Sci. Unib.
Tokyo). T ' '

iii. DIPLOMORPHA ([MzgissNER in Denkschr. Bot. Gesel. Regensb. 3: 289
¢1841), in nota}——-C.A. MEYER in Ann. Sci. Nat. sér. 2, 20 : 45 et 50 (1843), p.p.
—— ENDLICHER, Gen. Pl. Suppl. 4-2: 66 (1847), p.p. — Nakar, Fl. Sylv. Kor.
17: 37 (1928) ; in Journ. Jap. Bot. 13: 881 (1937)——HarA, Enum. Sperm. Jap.
3: 233 (1954).

Wikstroemia sect. Diplomorpha MEissNER in DC., Prodr. 14 : 546 (1857)—
BeNTH. et Hook. fil., Gen. PL. 3-1 : 193 (1880)——SupPPrIAN in ENGL., Bot. Jahrb.
18 : 337 (1891)——GiLG in EngL., Pfl.-fam. 3-6a: 235 (1895).

Shrubs, much-branched. Shoots sometimes pubescent. Bark very tenacious,
Branching habit Diplomorpha-type. Leaves deciduous, opposite or alternate, mem-
branaceous or chartaceous, pubescent or glabrous, short petiolate. Inflorescences
heads, umbels or spikes, sometimes in all paniculiform, generally terminal, pubes-
cent. Pedicel articulation Diéplomor h i-type. Flowers bisexual or dimorphic ( ?),
4- or 5-merous. Calyces tubular, membranaceous, pubescent or glabrous, caducous
or. persistent ; lobes unequal, imbricate. Stamens 8 or 10 in two rows, upper ones
at the mouth of the tubes ; filaments very short ; anthers oblong. Ovaries stipitate,
pubescent or glabrous ; styles short ; stigmata capitate, often papillcse. Discs 1—4,
scaly, subulate or clappei-;haped, parted. Fruits dry, stalked. Seeds fusiform.

Shoots contain only a few internal phloem fibers. Vascular bundles of leaf
axes usually have the internal phloem but no internal fibers, deep crescent or cir-
cular in transverse sections (Diplomorpha-type) ; the tracheary elements show a little
.conspicuous or 1o spiral thickenings. Crystals absent. Exine of pollen grains‘ﬁne
reticulate. '

Ca 20 species in eastern and southern Asia. 7 species are wild or cultivated in
this country. '

a: Shoots, leaves and flowers usually glabrous. Leaves opposite or rarely alternate.

- Floral tubes somewhat caducous. Ovaries very sparsely pubescent.

b: Shaots branched. Spikes terminal or axillary, paniculiform in all. Pedicels
less than 1 mm long. Flowering season VI—K. Floral tubes 6.5—7.5 mm long ;
lobes 1.7 mm long. '

¢ Shoots, leaves and flowers glabrous. Leaves opposite. ---1). D. #richotoma.

¢z  Shoots, leaves and flowers pilose. Leaves partially alternate.

.......................................... 1-a). f. pilosa.

¢s Shoots, leaves and flowers pilose. Leaves entirely alternate.
.............................. 1-b). var. ohsumiensis.
b2 Shoots simple. Umbels 2-flowered, terminal. Flowering season V—VI. Pedi-
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cels 1—-9mm long. Floral tubes 8—9 mm long; lobes 3mm long.
e mepesenss PSPPI 2). D. albiflora.
as Shoots, leaves and ﬂowers~,usually pubescent. Leaves alternate. Floral tubes
usually persistent. QOvaries densely pubescent.
b: Spikes small, in all paniculiform or fastigiate. Flowering season VI—K.
¢: Shoots densely and spirally foliate. Leaves elliptic. Spikes in all densely
paniculiform or fasti’giat\e. Floral tubes very persistent. Fruit stipes usually

short.
d: Stems very low (less than 20cm) ; shoots fastigiate. Leaves oblong. Fio-
ral tubes 8__.10 mm long. et ieteianasetasesaetiereretsaranenasansioon 3)_ D. Ganpz'

ds; Stems tall (1 m?). Leaves lanceolate-oblong. Floral tubes 5—6 mm long.
TS 4. D. phy_ma,oglogsa,

¢s Shoots sparsely foliate like distichous. Leaves ovate or lanceolate. Stems

erect. Spikes in all sparsely paniculiform. Flbral tubes persistent. Fruit
stipes usually long. , V

d: Leaves densely pubescent, acute at the apex, small. Panicles sparse. F lo-

ral tubes 5 mm long . ) .......5) D. pauCZflora.
d: Leaves less pubescent, long acuminate at the apex, large. Panicles dense.
Floral tubes 7—9mm long. «-:weorrerrrmmrrmereeseeiens 6). D. yakushimensis.

bz Shoots simple. Heads terminal. Flowering season V —VI.

‘ : L e e 7). D. sikokiana.
19) Dlplomorpha trie, m;o, (THONB. ) Naka1, FL Sylv. Kor. 17: 39, t. 10 (1928) ;
~in Journ. Jap. Bot. 13:88l;fig. 4 C (1937)——Honpa in Siebold Kenkyi, 568
(1938)-——HAMAYA in; Jmu‘n Jap. Bot. 29:123 (1954)——HAR4A, Enum. Sperm Jap.
3:235 (1954).

Rubia spicis ternis THUNBERG, FL Jap. 357 (1784).

Queria trichoioma THUNBERG i in Trans. Linn. Soc. 2: 329 (1794) ; Icon. Pl. Jap.
5, t. 1 (1803) ; PL Jap. Nov. Sp. 5 (1824). '

" Stellera japomica Swsor, Syn. Pl Occon. Jap. 22 (1830), nom. nud.—— Mez-
-8SNER in DC., Prodr. 14 : 550 (1857), ut sp. dubia.

Passerina japonica (SIEB.) SIEB. et Zucc., Pl Jap. Fam. Nat. 2: 200 (1846).

Diplomorpha ( ? ) japonica (SIEB. et Zucc. ) ENDLICHER, Gen. PL Suppl 4-2:
66 (1847).

W ikstroemia japonica (SIEB. et Zucc.) MiIQuEL, Prol. Fl. Jap. 298 (1867),
“ Wickstroemia >——FRANCH. et SAv., Enum. PL Jap. 1: 405 (1875)——Maxim.

in Mél. Biol. 12: 541 (1886)——SHIrAI in Bot. Mag. Tokyo, 5: 371 (1891), “ Wik-
. Straemia ”-—-TANAKA et al., Useful PL Jap. 2: no 355 (1891). '

W. ellipsocarpa MaxIM. ex MAKINO in Bot. Mag. Tokyo, §: 29 (1891), nom.
‘nud. ——MaxiM. ‘in Diagn. PL. Nov. Asiat. 8 : 4 (1892)——0nwi, FL Jap 803(1953)
: w. trichotoma (THUNB. ) MAKINO in Bot. Mag. Tokyo, 11:71 (1897) ; 15 :
-(1901) ; Il FL Jap. 304 (1940)——MATSUMURA, Ind. Pl Jap. 2-2: 390 (1912)————
Nakar in Bot. Mag. Tokyo, 38: 125 (1922)-—Onwi, lc. 803 (1953). ‘ '

Diplomorpha ellipsocarpa (MaximM. ) Nakal, lc. 88l (1937).
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Jap. Name : Ki-ganpi, Ki-ko-ganpi, Tosa-ganpi (MAKINO).

Ca 1.5m tall, much-branched. Shoots branched, sl=nder, glabrous Leaves op-
posite, membranaceous or chartaceous, glabrous, ovate-oblong or lanceolate, acute
or acuminate at the apex, cuneate or round at the base, 1.5—7.5 cm long, [—3.5cm
wide. Spikes small, terminal and axillary, in all densely or sparsely panicﬁliform,
glabrous ; pedicels less than 1 mm long ; bléoming Vi-K. Flowers bissxual, white
or yellow, glabrous ; tubes 6.5—7.5mm long ; lobes 1.7 mm long. Ovaries obovate-
oblong, sparsely pilose ; stipes 1.3mm long. Discs 13, scaly, wide subulate or
linear, lobate. Fruits dry, slightly pilose ; stipes | —2mm long. (Pl. X :0).

' The writer found that D. ellipsocarpa didn’t differ from this species, and
published the reasons in detail (Journ. Jap. Bot. 29 : 123). v

Distr. : Southern Japan, southward from Kinki district on the Pacific side and
from Prov. Iwami on the Japan Sea side; Corea. This species grows lower than
1,000 m in altitude, and sometimes grows in groups. This generally loves rather
shadowy places than sunny. (PL IV---O).

Uses : Bark has been locally gathered for making paper with other members.
of this genus: But now, such examples are few.

1-a) Diplomorpha trichotoma var. trichotoma f. pilosa HamAya, . form. nov.

Jap. Name : Usuge-ki-ganpi (nov.).

Rami pilosi. Folia partim alterna pilosa. Inflorescentiae pilosae.

This new form is in the middle between var. £7ichotoma and var. ohsumiensis,.
but its general appearance is more similar to the former than to the latter.

Distr. : Hyaga: Masaki (K.MAEBARA, Aug. 1935—type in Herb. Fac. Agr.
Univ. Tokyo) ; Higo : Aida. (Pl. IV---X). !

1-b) Diplomorpha trichotoma var. ohsumiensis (HATUS ) HamayvA, comb. nov.

W ikstroemia ohsumiensis HATUSIMA in Journ. Jap. Bot. 29 : 232 (1954)..

Jap. Name : Takakuma-ki-ganpi (HATUS. ).

Shoots, leaves and flowers pilose. Leaves entirely alternate.

HarusiMa considered W. ohsumiensis to be a hybrid between D. {richotoma
and D. Ganpz But the writer regardsthis as a variety of C. trichotoma, studying’
the plant from Prov. Higo, which considerably coincides with HATUSIMA’s descrip-
tion, on such characters as the branching habit, the cross shape of leaf axes and.
furrows of cuticle on the upper surface of midribs.

" Distr. : Higo : Aida ; Ohsumi : Mt. Takakuma (by HaTusiMma). (Pl V- X).
9) Diplomorpha albiflora (YATABE) NAKAI in Journ. Jap. Bot. 13: 881 (1937) 5
15 781 (1939)——-HarA, Enum. Sperm. Jap. 3: 233 (1954).

Wikstroemia gynopoda Maxim. ex MAKINO in Bot. Mag. Tokyo, 4 : 173 (Mai,.
1890), nom. nud.; §: 52 (1892)——MaxIM. in Diagn. Pl. Nov. Asiat. 8 : 3 (1893).

" W. albiflora YATABE in Bot. Mag. Tokyo, §: 217, t. 26 (Jul., 1891); Icon.
“FL. Jap. 1-2: 129, t. 85 (1906)——SHIRAI in Bot. Mag. Tokyo, § : 371 (1891), ¢ Wik-
siraenmia ’——MATSUMURA, Ind. Fl. Jap. 2-2: 389 (1912)——Onwi, Fl. Jap. 803
(1953). . s

Jap. Name : Miyama-ganpi (MaKiNo), Hio.
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Ca 1 m tall, much-branched. Shoots simple, slender, glabrous. Leaves opposite,
‘membranaceous, glabrous, ovate or ovate-oblong, acute or obtuse at the apex, cu-
neate or round at the base, 1 —4cm long, 0.7—2.5cm wide. Umbels terminal, 1 —4
‘(usually 2)-flowered ; peduncles 1 —10mm long ; pedicels 1—9 mm long ; blooming
V—VI. Flowers bisexual, white, glabrous ; tubes 8 —9mm long ; lobes 3mm long.
‘Qvaries obovate, pilose ; stipes 2mm long. Discs generally 1, - half-cylindraceous,
lobate. Fruits dry, slightly pilose ; stipss ca 4 mm long. ,

Distr. : This is distributed in the restricted regions——Yamato : Mt. Ohdaiga-
‘hara ; Kii: Nachi (?): Iyo: Mt. Omogd (?); Tosa: Mt. Yokogura and Nano-
kawa village ; Chikugo : Mt. Gongen ; Bungo : Mt. Sobo ; Hydga : Mt. Ohkue and
‘Mt. Ishidd. Generally speaking, this species loves high altitude (to 1,300m). (Pl

Uses : In Prov. Hydga, this was formerly barked when Japanese paper was
-demanded 'in a large quantity. ' :

3) Diplomorpha Ganpi (Si1EB. et Zucc.) NAKAI in Journ. Jap. Bot. 13 : 883, fig.
4A ( 1937)—HONDA in Siebold Kenkyi, 568 (1938)——HARrRA, Enum. Sperm. Jap
3: 234 (1954).

Stellera ganpi SIEBOLD, Syn. Pl Ozcon. Jap 22 (1830), nom. nud. ———MEISS-
NER In DC Prodr. 14 550 (18:)7), ‘“Stellera ? .

Passermu Ganpz (SIEB ) SieB. et Zucc., Fl. Jap. Fam, Nat, 2: 200 (1846).

W ikstroemia canescens var. Ganpi (SIEB. et Zucc.) MiqueL, Prol. Fl. Jap.
298 (1867), “chksiroemza ——FRANCH. et Sav., Enum. Pl. Jap. 1:405 (1875).

W. Ganpi (S1EB. et Zucc.) MaxiM. in MéL Biol. 12 : 540 (1886)——SHIRAI in
Bot. Mag. Tokyo, §: 370 (1891), ¢ Wiksiraemia——MATSUMURA, Ind. Pl. Jap.
2-2: 389°(1912), “Gampi”—— MasaMUNE, Fl. Geob. Stud. Isk- Yakus.. 315 (1934)
——MakiNo, Il FL Jap. 304 (1940)——Ouwi, Fl. Jap. 804 (19533).

Diplomorpha lasiocar pa (HAYATA) NAKAIL, l.c. 881 (1937), nom. nud. ex scida
Hayatae. : ,

Jap. Name : Ko-ganpi, Inu-ganpi, No-ganpi, Taiwan-ko-ganpi (NaKAI),

Ca 0.5m tall. Stems less than 20cm tall. Shoots pubescent, eredt, fastigiate,
almost all parts of them withering and leaving stalks. Leaves denssly spiral, char-
taceous, pubescent, oblong, acute or obtuse at the apzx and the base, 1—4.5 cm. long, ‘
1—2cm wide. Spikes terminal and axillary, deﬁsely f astigiate or paniculiform in
all'; pedicels short ; blooming Vi—K. Flowers bisexual, white or light pink, densely
pubescent ; tubes 8—10mm long ; lobes 2—3mm long. .Ovaries elliptic, acuminate
to the stipe, densely piloss. Discs subulate or scaly, parted. Fruits dry, pilosé,
enveloped by marcescent tubes ; stipes short. »

The specimen of D. lasigcarpa (HAYATA) NAKAI doesn’t differ from this species.
Therefore, this species is newly added to the Formosan flora. D. canescens MEiss-
NER seems very similar to this species. The writer doesn’t know how these two
can be discriminated from each other, for he can not research many specimens of
D. canescens. ' , ‘

Distr. ': Central and southern Japan, southward from Kanto district (Mt. Ta-
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kao and Mt. Akagi) on the Pacific side and from Prov. Echizen on the Japan Sea
side, Isl. Yaku, Isl.” Amami-Ohshima ; Formosa. This is a light-loving .species-
and grows in groups or solitarily on hill-sides. (Pl V-0 :

Uses : Bark of roots has been used for making paper (like Tonoko-paper) in
some 'regions. :

4) Diplomorpha phymatoglossa (Koipz. ) Naxkal in Journ. Jap. Bot. 13: 882
(1937)——HaraA, Enum. Sperm. Jap. 3 :234 (1954):

Wikstroemia phymatoglossa Koipzumi, PL. Nov. Amami-Ohshim. 15 (1928) ;
in Act. Phytot. Geob. 1: 172 (1932).

W. paucifiora var. phymatoglossa (Koipz.) HATUsIMA in Journ. Jap. Bot.
29 : 233 (1954).

Jap. Name : Ohshima-ganpi (KorpzuMI).

Ca Im tall (?). Shoots pubescent, usually erect, stout. Leaves densely spiral,
thick chartaceous, pu-
bescent, ovate or oblong-
ovate, acute or round
at the apex, cuneate or
obtuse at th base, 2—6
cm long, 1—3 cm wide.
Inflorescences similar to

the preceding species,

but a little sparser;
pedicels short ; bloom-  Fig. T. Leaf shape in Diplomorpha Ganpi Naxai (a and b)
ing VI —VI. Flowers bi- and D. phymatogiossa Nakar (c and d). (x0.9).

sexual, yellowish brown ( ?), densely pubescent ; tubes 5—6 mm long ; lobes 1.4—2
mm long. Ovaries obovate, acuminate to the stipes ; densely pilose. Discs 1, scaly,
cleft. Fruits unseen.

Leaves of this species are of a form nearer to lanceolate than D. Ganpz, and to
oblong than D. paucifiora (Figs. 7 and 8).

Distr. : Endemic in Isl. Amami-Ohshima and Isl. Tokuno-shima. (Pl. V--A).
5) Diplomorpha pauciflora (FRANCH. et SAv.) NAKAI in Journ. Jap. Bot. 13: 883
(1937)——HAaRA, Enum. Sperm. Jap. 3:23¢ (1959).

Wikstroemia paucifiora FRANCH. et SAv., Enum. Pl Jap. 1: 404 (1875), sine
diagn., quoad pl. ex Hakone———SHIRATI in Bot. Mag. Tokyo, 5: 370 (189D), ¢ Wikst-
raemia -——MAKINO in Bot. Mag. Tokyo, 14: 36 (1900) ; 24 : 51 (1910)———0Hw1,
FL Jap. 804 (1953).

W. canescens var. paucifiora FRaNCH. et Sav., Enum. Pl Jap. 2: 481(1876),
P- P-

W. Ganpi var. paucifiora (FRANCH. et SAv.) MAXIM. in Mél. Biol. 12: 541
(1886), p.p.-——MATSUMURA, Ind. PL Jap. 2-2: 387 (1912), p.p. :

W. Franchetii Komzumi, Fl. Symb. Or.-Asiat. 32 (1930)——Ngemoro, FL. Jap.
Suppl. 504 (1936). '

W . canegscens auct. non MEISSNER, HEMSLEY in Journ. Linn. “Soc. 28 : 597
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(1894), quoad syn.  W. paucifiora »____CHEN Y., Ill. Man. Chin. Tr. Shr. 866
(1937), quoad syn.

Jap. Name : Sakura-ganpi. Hime-ganpi (MAKINO), Inu-ko-ganpi (SHIRAI),
Miyama-ko-ganpi (MATSUMURA). ‘ : ‘

Ca 2m tall. Stems erect. Shoots patent, pﬁbescent. Leaves sparsely arranged
like distichous, chartaceous, ‘
densely pubescent, ovate, o-
vate-lanceolate or triangular-
ovate, acute at the apex,
truncate or cuneate at the
base, 1—5.5 cm long, 0.5—3.5
cm wide. Spikes sparsely pa-

niculiform in all ; pedicels
short ; blcoming VIi—WI. Flo- -
wers bisexual, light yellow, -
densely pubescent ; tubes 5mm
long ; lobes 2—2.5 mm long.

Ovaries obovate, acuminate ; , )
to the stipe, densely pilose.  Fig. 8. Leaf shape in Diplomorpha paucifiora NAKAT
Discs 12, subulate, parted. (a and b) and D. yakushimensis Masauone (c). (x0.9).
Fruits dry, pilose, enveloped by marcescent tubes ; stipes I—1.4 mm long.

This species has leaves of acute tips and can be discriminated from the next
species which usually has leaves of long acuminate tips (Fig. 8).

Distr. : Confined to Prov. Izu and the southside of Mt. Hakone. This loves
comparatively sunny places. (Pl VI---O). - '

Uses : In Prov. Izu, it was formerly barked for making Ganpi-paper.
¢) Diplomorpha yakushimensis (MAKINO) MASAMUNE in Trans. Nat. Hist. Soc.
Formos. 23 : 205 (1933)——NaKalin Journ. Jap. Bot. 13 : 883 (1937), yakusimen-
sis - —HaRA, Enum. Sperm. Jap. 3: 235 (1954), < yakusimensis .

‘W ikstroemia paucifiora var. yakushimensis MAKINO in Bot. Mag. Tokyo, 24:
52 (1910).

W. yakushimensis (MAKINO) NAKAI ex MASAMUNE, Prel. Rep. Veg. Yakus. 99
(1929) ; Fl. Geob. Stud. Isl. Yakus. 316‘(1934)——«OHW1, Fl. Jap. 804 (1954).

W. Franchetii var. yakushimensis (MAKINO) NEMOTO, Fl. Jap. Suppl. 504
(1936). : ‘

Jap. Name : Shima-sakura-gaxipi (MaKINO), Shima-ko-ganpi, Sakura-ganpi
(vernacular), :

Ca 2m tall. Stems erect or a little pendulous. Shoots patent, pubescent. Leaves
sparsely arranged like distichous, chartaceous, sparsely pubescent, lanceolate or ovate,
long acuminate at the apex, round or obtuse at the base, 1—7.5 cm long, 0.8—4.5
cm wide. Inflorescences denser than the preceding species ; blooming VI —Wl. Flowers
bisexual, yellowish green, densely pubescent : tubes 8—9 mm long ; lobes 2—2.5 mm
long. Ovaries obovate-oblong, acuminate to the stipes, densely pilose. Discs 1-2,
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8. Diplomorpha sikokiana Hoxpa from Mt. Ogasa,

Prov. Totdmi. (x1).
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scaly or subulate, parted or lobate. Fruits dry, pilose, long stipitate, naked or en-
veloped by. marcescent tubes.

Distr. : Kyuisya : southern Bungo, eastern Higo, Hydga, Ohsumi, Isl. Yaku
and the Koshiki Isls. This species can grow in sunny places as well as under woods,
reaching to 1,200 m above the sea level. - This and the preceding species are closely

. related and yet their distributions are very restricted and far apart from each other.
(PL. VI---&).

Uses : In Prov. Hyuga, this species has been collected for its bark, too.

7) Diplomorpha sikokiana (FrRANCH. et SAv.) HonpA in Tennen-kinenbutsu-Cho-
sa~-Hokoku, 10: 21 (1930) ——OxKuyaMma in Journ. Jap. Bot. 19: 131 (1943)--—Ha-
RA, Enum. Sperm. Jap. 3: 234 (1954). :

Wikstroemia paucifiora FRANCH. et SAv., Enum. Pl Jap. 1: 406 (1875), quoad.
pl. ex Senano, fide Komnzumr 1930.

W . sikokiana FRANCH. et Sav., Enum Pl. Jap. 2: 481 (1877)—MaxiM. in
MéL. Biol. 12: 539 (1886)—
SHIRAI in Bot. Ma3z. Tokyo, §:
369 (1891), ¢ Wikstraemia®

Ind. Pl. Jap.
2-2 : 389(1912) —— KoipzuMi, .
F1. Symbol. Or.-Asiat. 32 (1930)
Maxkino, Il Fl. Jap. 303 -
(1940).

Diplomorpha  sikokiana
(FRANCH. et SAv.) Nakal in
Journ. Jap. Bot. 13: 882, fig.4
B (1937)——Honba, Nom. Pl.
Jap. 233 (1939).

Wikstroemia  paucifiora
auct. non FrancH. etSav., Ta-
NAKA et al., * Useful PL Jap.
2 : no. 354 (189D).

Jap. Name : Ganpi, Kami-d

no-ki, etc.

Ca 2m tall. Stems erect.
Shoots simple, ~ erect-patent,
silky. ‘Leaves sparsely alternate,
chartaceous, densely pubescerit,
ovate, acute or.acuminate at the -
apex, cuneate or round at the
base, 1.5—8cm long, 1—4 ¢cm  Fig. 10. Diplomorpha sikokiana Hoxpa from Mt.

Ogasa. a: a fHlower, outside view (x6&%; b : ditto,

wide. 'Heads terminal, 7-20- inside view (x7); c : a pistil (x11); d : a stamen,

: : : L H . front view (x17); e : ditto, back view (x17); f :
flowered P edicels short ;bloom a disc scale (><17), g: dltto, from another flower

- ing'IV—VE. "Rlowers bisexual or  (X17).
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dimorphic ( ?), light yellow, densely pubescent ; tubes 8 mm long ; lobes 2—3 mm-
long. Ovaries oblong, acuminate to the stipe, densely pilose. Discs 1—3, half-cy-
lindraceous or sui)ulate, parted or lobate. Fruits dry, pilose, enveloped by tubes
for a leng time ; stipes 1 mm long. (Figs. 9 and 10).

‘Distr. : Southern Japan, from the Ohwi-gawa on the Pacific side and from
Prov. Kaga on the Japan Sea side probably to Prov. Hizen (Arita). This grows .
on comparatively sunny and sandy places. According to S. KITAMURA, it may
prefer serpentine soil. (Pl VI---X).

Uses : This is one of the most valuable materials for making Ganpi-paper.
Before 1890 it was much more used for money-paper than Edgeworthia chrysantha,
because it contained better fibers than those of the latter. But now it has very re-
duced in quantity by collecting without plan. Its bark is collacted in some locali-
ties, still now. On the other hand, this species is also cultivated and is studied
on its breeding. v

iv. WIKSTROEMIA [(nom. conserv.) (ENDL., Prodr. Fl. Norfolk, 47 (1833);
Icon. Gen. PL. 22 (1838)3; Gen. Pl. 332 et 1378 (1836), « Wiclgsi‘fuemia”; Suppl.
4-2 : 68 (1847)——C.A.MEYER in Ann. Sc. Nat. sér. 2, 20: 50 (1843),  Wickst-
roemia”, p.p.——MEISSNER in DC., Prodr. 14 : 543 (1857), excl. sect. Diplomor-
pha——DBaiLLoN, Nat. Hist. P1. 8 : 112 et 134 (1880), p.p.——BExTH. et Hook.
fil., Gen. P1. 3-1: 193 (1820), p.p.——Maxim. in Mél. Biol. 12: 537 (1886), p.
p-; in Diagn. Pl. Nov. Asiat. 8: 3 (1893), p. p.——SuUPPRIAN in ENgL., Bot. Jahrb.
18: 337 (1891), p.p.—— Git6 in EngL., Pfl.-fam. 36 a: 235 (1895), p.p.——LE-
coMTE, Fl. Gén. I’Indo-Chine, §-3: 165 (1915), p.p.——DOMKE in Notizbl. Bot,
Gard. Mus. Berlin, 11: 359 (1932), emend. ——MasaMUNE, Fl. Geob. Stud. Isl. Ya-
kus. 315 (1934), p.p.——MERRILL in Trans. Amer. Philos. Soc. n. ser. 24-2: 279
(1935), “ Wickstroemia ——NAKAI in Journ. Jap. Bot. 13 : 883 (1937)——REHDER,
Man. Cult. Tr. Shr. 661 (1940), p.p.; Bibl. Cult. Tr. Shr. 481 (1949), excl. syn.
Diplomorpha——HArRA, Enum. Sperm. Jap. 3: 236 (1954) ; non Wikstroemia ScH-
RADER 1821 nec SPRENGEL 1826.

Small trees or shrubs, more or less pubescent. Bark very tenacious. Branching
habit Wikstroemia-subtype. Leaves biennial, opposite or rarely alternate, chartace-
ous or thick membranacecus, pubescent or glabrous, short petiolate. - Inflorescences
short spikes or heads, terminal, pubescent or glabrous. Pedicel articulation Wiksz-
roemia-type. Flowers bisexual, 4- or 5-merous. Calyces tubular, fleshy or m=m-
branaceous, glabrous or pubescent, caducous ; lobes unequal, imbricate. Stamsns 8
or 10 in two rows, upper ones at the mouth of the tube ; filaments very short ; an-
thers oblong. Ovaries obovate, sessile, pubescent or glabrous ; styles short ; stigmata
capitate or clavate, often papillcsz. Discs 1—3, scaly, clapper-shaped or half-cylin-
draceous, irregular at the tip. Fruits fleshy. Seeds subsphercidal.

Shoots contain abundant internal phloem fibers. Vascular bundles of leaf axes
have the internal phlcem and abundant internal fibers, crescent or circular in trans-
verse secticns (Wikstroemia-type) ; the tracheary elements show nc spiral thicken-
ings. Crystals absent. Exine of pollen grains fine reticulate.
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Bark and berries are very poisonous.

20—30 (ca 100 species recorded with Diplomorpha species in Ind. Kew.) Spe-‘
cies in Australia, Oceania and tropical Asia. Often cultivated in gardens. 2 species
are wild in Japan. " ’
ai 2-year-cld branches glabreus. Leaf axes usually glabrous. Peduncles 7—30 mm

long ; pedicels 1—3mm long. Floral tubes sparsely pubescent. Ovaries sessile,

‘pilose only at the top.  eeeseesessemesieiieeees D. W. reiusa.
as 2-year-old branches pubescent arcund leaf-scars. Leaf axes sparsely pubescent.

Peduncles | —7 mm long ; pedicels 1—2 mm leng. Fleral tubes densely pubescent.

Ovaries stipitate, densely pilose. -wooovormomerermesmererieens . W. pseudorelusa
1) Wikstroemia retusa A.GRAY in Journ. Bot. 3: 303 (1865)—-—— MAxIM. in Mél
Bicl. 12: 538 (1886), excl. specim. ex Bonin. —SHIRAI in Bot. Mag. Tokyc, 3
371 (1891), excl. pl. ex Benin., © Wikstraemia’ ——MATSUMURA, Ind. PL Jap.
2.2 : 389 (1912)-—REHDER in SaARrG., PL Wils. 2 : 534 (1916)——Nakat in Journ.
Jap. Bet. 13: 883 (1937)-——Hara, Enum. ‘Sperm. Jap. 3: 236 (1954).

?W. obovata HEMSLEY ex FORB. et HEMSL. in Journ Linn. Scc. 28 : 400(18%4).

Jap. Name : Ao-ganpi, Oklnawa~0anp1 (TASHIRO), Sakura-ganpi (NAKAT),
Kabiki (vernacular).

1—3m tall, much-branched. Shoots simple, stout, densely pubescent ; 2-year-
old branches almost glabrous. Leaves deciduous in summer or evergreen, densely op-
posite, thick chartacecus, nearly glabrous, obovate or oblcng, obtuse or retuse at
the apex, cuneate or obtuse at the base, 1.5—5 cm long, 1—3.5 cm wide; peticles usually
glabrous. Spikes terminal, several —20-flowered ; peduncles 7—30mm long, persis-
tent ; pedicels 1—3mm leng ; blcoming VI—K. Flowers bisexual, greenish yellow,
very sparsely pubescent ; tubes 8mm long; lobes 3mm long. Ovaries obcvate or
oblong, sessile, slightly pilcse at the top; stigmata large. Discs 2—3, scaly or clap;
per-shaped. Berries stipitate, glabrous. ‘

According to the criginal description, W. obovata Hemsrey differs from this
species by its cbtuse (not retuse) leaves, sparsely pubescent or glabrous floral tubes
and glabrous cvaries. As W . refusa shows a range of variation on these characters,
hcwever, W . obovata seems to be included into that range.

Distr. : Ryudkytli, reccrded alsc in Formosa and Isl. Amami-Ohshima. (Pl. T

Uses : Bark and leaves are used for making paper.

2) Wikstroemia pseudoretusa KoipzuMl in Bot. Mag. Tckyo, 33 : 119 (1919)—
NAKAI in Journ. Jap. Bot. 13: '883 (1937)————TERAZAKI, Nihcn-Shokubutsu-Zufu,
t. 2736 (1938)——HARA, Enum. Sperm. Jap. 3: 236 (1954).

W . retusa auct. non A. GRAY, Maximm. in Mél. Bicl. 12: 538 (1886), quoad
specim. ex Bonin. i o

Jap. Name : Munin-ao-ganpi, Ogasawara-ganpi, Sakura-Kézo (vernacular).

Ca 2m tall, much-branched. Shoots simple, stéut, densely pubescent ; hairs
persistent for 2—3 years. Leaves deciduous in summer or evergreen, densely ‘oppo-
site, thick chartaceous, oblong-obovate or oblong, acute to retuse at the apex, cune-
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ate or ‘acuminate at the bas2, 1.5—10 cm long, 1—4cm wide ; veins sparsely pubes-
cent on the lower surface ; petioles pubescent. Spikes terminal, 4-—8-flowered ; pe-
duncles 1—7 mm long, persistent ; pedicels 1-2 mm long ; blooming VI-K. Flowers
bisexual, yellow (?), densely pubescent ; tubes 6—7 mm long ; lobes 3—4 mm long.
Ovaries obovate, stipitate, densely pilose; stigmata small. Discs usually 2, scaly or
subulate, often cleft. Berries stipitate, slightly pilose.

Distr. : Bonin. This grows in somewhat sunny places.

Uses : Bark is used for the same purpose as the preceding. But when cut, the
bark may bitterly poison collectors’ skin.

- v. EDGEWORTHIA [MEissNER in Denksch. Bot. Gesel. Regensb. 3: 280
(1841)3; in DC., Prodr. 14: 542 (1857) —— ENDLICHER, Gen. Pl Suppl. 4-2: 65
(1847)——BENTH. et Hook. fil., Gen. Pl. 3-1: 193 (1880) ——SUPPRIAN in ENGL. , Bot.
Jahrb. 18 : 336 (1891)——GiLc in EncL., Pfl.-fam. 3-6a: 238 (1895) —— ScHNEI-
DER, Ill. Handb. Laubhk. -2 : 403 (1909)——NAKAI in Jcurn. Arn. Arb. §: 81 (1924)
——Hara, Enum. Sperm. Jap. 3: 235 (1954).

Daphne sect. Edgeworthia (MEIssN. ) BAiLLON, Nat. Hist. P1. g: 134 (1880),
in subnota. : :

Much-branched shrubs. Bark very tenacicus. Branching habit Edgeworthia-type.
Lcaves dec1duous, alternate, thick membranageous, silky, short petiolate. Inflores-
cences heads, lateral or terminal, long peduriculate, inveclucrate ; involucres cadu-
cous. . Pedicel articulation szlomorpha-type Flowers precocious or coetaneous,
bxs“xual 4-merous. Calyces tubular, thick membranaceous, densely silky outside,
caducous or persistent ; lobes large, imbricate. Stamens 8 in two rows, fixed at the
mouth of the tube ; filaments very‘short ; anthers oblong. Ovaries sessile, pubes-
cent ; styles very long, somstimes pilose ; stigmata clavate, papillose. Discs irregular-
ly cup-shaped. Fruits dry or a littls fleshy, Seeds fusiform.

Shoots contain many internal phloem fibers. Vascular bundles of leaf axes have
the internal phloem fibers, circular in transverse sections (Wikstroemia-type) ; the
tracheary elements show no spiral thickenings. Druse crystals abundant. Exine of
pollen grains fine reticulate.

4 species wild or cultivated in India, Nepal, Burma, China and Japan.

1) -Edgeworthia chrysantha LINDLEY in Journ. Hort. Soc. London, 1 : 148 (1846)
——ENDLICHER, Gen. Pl. Suppl. 4-2: 65 (1847) —— MEISSNER in DC., Prodr. 14 :
343 (1857)——HEMSLEY in Journ. Linn. Soc. 28 : 401 (1894)—— MaTtsumura, Ind.
PL Jap. 2-2: 388 (1912) ——REHDER in SARG., PL Wils. 2: 550 (1916)——NAaKAI
in Journ. Arn. Arb, §: 82 (1924)——Cuenx Y., Il Man. Chin. Tr. Shr. 858 (1937).

Magnolia tomentosa THUNBERG in Trans. Linn. Soc. 2: 336 (1794), excl. syn.;
pon 1805 (Icon. Pl. Jap. 5, t.8) nec 1824.

M. . sericea THUNBERG. Pl. Jap. Nov.:Sp. 8 ‘(1324), nom. nud.

Daphne papyrifera SI1EBOLD, Syn. Pl. O=con. _]ap 22 (1830), nom. - ‘nud. .

" Edgeworthia papyrifera. (SIEB ) SIEB. ‘et ZUCC , FL Jap Fam. Nat. 2 199
(104'0)-A—ENDLICHER, Lc. 60(184-7)———~MIQUEL, Prol. F1. Jap. 299 (1867)——FRAN-
CH. et Sav., Enum. Pl Jap. 1: 405 (1875)——MakiNo, Phan. Pterid. Jap. Icon.
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111 1:t. 2 (1€99) ; 11l FL. Jap. “03(1940)———~SCH\1EIDER, 111. Handb Laubhk. 2:
403 (1909), excl. fig. ——Nakar1, Lc. 82 (1924)——Onwi, FL Jap 804 (1953)—-
Hara, Enum. Sperm. Jap. 3: 235 (1954).

E. tomentosa (THUNB. ) NAKAT in Bot. Mag. Tokyo, 33: 206 (1919).

E. Gardneri auct. non MEISSNER, HOOKER fil., FI. Brit. Ind. §: 195 (1886),
p.p.-—HEMSLEY in Journ. Linn. Soc. 28: 396 (189D, p.p.

Jap. Name : Mitsumata, Musubigi, Mitsumata-yanagi, etc. v

Ca 2m tall, usually trichotomous. Shoots pubescent when young. Leaves oblong
or lanceclate, acute at the apex, long cuneate or acuminate at the base, 9—25cm
long, 2—6 cm wide, silky especially on the lower surface ; hairs possessmq many pro-
jections. Hecals terminal or lateral, 30— 50-flowered ; an involucre consisting of more
than 10 pubescent scales, caducous m X ; peduncles silky, 8—20 mm Iong, becom-
ing pendulous during or after the ﬁowerlng in i —IV. Flcwers precocious, yellow,
densely silky with white or golden hairs outside ; tubes 8—13 (or '15) mm long ; lobes
9—3 mm long. Ovaries ellipsoidal, sessile, densely pilcse ; stigmata clavate, together
with styles 3.5—4.5 mm long. Discs cup-shaped, lobate. Fruits dry, green, enveloped
by ‘marcescent tubes, maturing V' (?)—VI. B ’

The reason was in detail discussed to regard Magnolia tomentosa THUNB. as a

synonym of this species by REHDER (Pl. Wils. 2: 550). NAKAI alscrlmmated the
Chinese plants from the Japanese ones of this species, the former for Edgeworthza
chrysantha LINDL. and the latter for E. papyrifera SIEB. et Zucc. by some charac-
ters (Journ. Arn. Arb. §: 82). The writer hasb found that only the stouterness of
shoots of the Chinese plants is somewhat remarkable among those characters and that

the others show gradual transition from the Chinese plants to the Japanese ones,
especially to Kochi race among three representative races cultivated in Japan. So he
recognizes no need to dividé"such two species. With concern to its specific epithet,
Daphne papynfem SIEB : 1s only a nomen nudum And accordmg to REHDER,
Edgeworthia chrysamha LINDL was pubhshed several months earlier than E.
papyrifera SIEB. et Zucc. Thc\for_merﬁ deservedly has the ,pr;_omty

Distr. : From southern China to Himalaya, wild or cultivated. -In many other
countries, too, this is cultivated in glass-houses or gardens It seems to have been
introduced into _]apan from China in Tokugawa feudal eta, bemg w1de1y escaped
ncw. ' i

Uses : This species is one of the most valuable crop trees in Japan. Before the
modern paper industry was mtroduced into Japan, the bark of this spccms had been
collected in a large quantity for Japanese paper like Broussonetm species, etc. And
“till now, it has been retaining the value in such special sides as material paper of
paper-money. It also has several cultivated races in Japan (cf M. KuraTa, 1950).
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EXPLANATION OF PLATES

See the explanation below the map on each plate.
Transverse sections of shoots.
Daphne odora Tuuss. (ca x 120).
Daphnimorpha capitellata Narar (ca x 140).
Diplomorpha trichotoma Naxa1r (ca x 120).
Vascular bundles of leaves in transverse sections.

Dabphne-type, Dabhnimorpha capitellata Naxar (ca x 75).

Dipiomor pha.wype, Dipl. trichotoma Nakatr (ca X 160). At a level in a pe-
tiole.

ditto, DiIJl yakushimensis MasavuNe (ca x 120). At the base of a midrib.
Wikstroemia-type, W. retusa A. Gray (ca x 200). Near the mxddle of
a midrib, Internal fibers abundant. -

Ixiternal fibers abundant.
Internal fibers abrent.
Internal fibers very few.

Vascular bundles of leaves in transverse sections.

elliptica MezwiLL (ca X 150). At the base of

Wikstroemia-type, W.

© a midrib.

ditto, Edgeworthia chrysantha LixpLey (ca X 90). Fibers comparatively
few in.this:species.- ‘

Vessel members in macerated leaf bundles (ca x 500).

Daphne odora Tuuxe. The spiral thickenings very conspicuous.
Edgeworthia chrysantha LiNDLzY.
Longitudinal sections of the lower parts of flowers (ca x 90). The ovary bun-
dles separate from the sepal bundles above the articulation of the pedicels.

Daphne pseudo-mezereum A. Grav.

The spiral thickenings entirely absent.
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:  Diplomortha Ganpi Nakar.
A flowering plant of Daphnimorpha capitellata Naxat cultivated in Tokyo
(ca x /9.

O : Plants of Diplomorpha trichotoma NARAI cultivated in Tokyo (ca X 1/4).

z g

Withered parts of the last year shoots are observed.
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Plate I

X+ Daphnimorpha Kudoi Naxat; A : D. capitellata Naxar ;
O : Wikstroemia retusa A. GRrAy.



Plate I

o

O : Daphne pseudo-mezereum A. Gray; © : ditto, a peculiar specimen from
Fukushima, Prov. Iwashiro ; A : D. jezoensis Maxm. ; X : D. kamischatica

MaAxiM.



Plate I

/ t a9

O : Daphne kiusiana MiaueL ; A : D. Miyabeana MAKINO.




Plate [V

O : Diplomorpha trichotoma Nakar; X : D. trichotoma var. trichotoma
f. pilosa Hawava and var. ohsumiensis Havmava; A : D. albiflora Naxar.



Plate V

od

O : Diplomorpha Ganpi Nagar ; A : D. phymatoglossc NAkAL.



Plate VI

O : Diplomorpha paucifiora Naxa1; A : D. yakushimensis MASAMUNE ;

X : D. sikokiana HoxpA.



Plate Wi
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