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THE FERNS OF THE MALAY-ASIATIC REGION. PART 1.

By EpwiN BiNgHAM COPELAND.
(From the Bureau of Education, Manila, P. I.)

The fern flora of the Malay Archipelago is the richest in the world,
in species, in genera, and in families. In recent geological times this
region has evidently been a center for the diffusion of species, in every
direction in which no impassable barriers prevent it. The study of this
flora has therefore a very special bionomic interest; but a thorough
floristic study is an indispensable prerequisite to any valuable bionomic
work. I have devoted a number of years to this field, and am presenting
this “flora” in the expectation that it will make this work easier for others.

In this Part I, including all familes except Hymenophyllaceae and Poly-
podiaceae, the genera are almost all so striking in appearance that the
photograph of one species in each will permit their immediate recogni-
tion by a beginner. However, the subjects for the photographs have
been chosen from species the illustration of which will be useful to special-
ists in pteridology.

The greater part of the material used in this work is in the herbarium
of the writer and in that of the Bureau of Science, in Manila. The
plants in these families in the Hongkong herbarium were kindly loaned
by the Director of that institution, Mr. S. T. Dunn; and the veteran
missionary and botanist, Urbain Faurie, of Aomori, Japan, has helped
me with his complete material in the same families. Grateful acknowl-
edgment is made to these gentlemen.

While this part is in press, the large, volume “Malayan Ferns” by
Captain C. R. W. K. van Alderwerelt van Roseburg came to hand. I am
fortunately still able to make such corrections in this paper as do not
break into paragraphs, and can therefore use van Alderwerelt’s previously

unpublished information as to the range of various species.
80915 '



2 COPELAND.

KEY TO THE FAMILIES OF FILICALES.

Sporangium derived from a group of cells, wall more than 1 cell thick (EusPor-

ANGIATAE).
Sporangia solitary, marginal on reduced segments................... 1. Ophioglossaceae
Sporangia in sori, dorsal, on normal fronds 2. Marattiaceae

Sporangium derived from a single cell; wall 1 cell thick (LEPTOSPORANGIATAE).
Spores of two kinds; aquatic plants (HYDROPTERIDINEAE).
Leaves cruciform ......oooooereeeeeee. 3. Marsileaceae
Leaves not cruciform, plants floating. 4. Salviniaceae
Spores of one kind, mostly terrestrial (EUFILICINEAE).
Leaves with the usual leaf tissues.
Sporangium opening by a longitudinal slit.

Annulus rudimentary ............ SR 5. Osmundaceae
Annulus subapical ... 6. Schizaeaceae
Annulus medial ... e eereeeee e e 7. Gleicheniaceae

Sporangium opening by a more or less transverse slit.
Annulus oblique.

Aquatic rtemeneneanen e e 8. Parkeriaceae
Not aquatic, rhizome creeping........cooeoooeiiieeeee 9. Matoniaceae
Not aquatic, caudex erect, mostly tree ferns................... 10. Cyatheaceac
Annulus longitudinal, incomplete......coomomoereirees 12. Polypodiaceae

Leaves without stomata, usually without parenchyma.. 11. Hymenophyllaceae

ARTIFICIAL KEY.

Aquatic, leaves eruciformu. ..o Marsilea, p. 12
Aquatic, leaves simple, floating plants.
Midrib present, but 10 veinlets..........ocouroomeororee e Azolla, p. 14
Veinlets preSent .. Salvinia, p. 14
Aquatic, leaves pinnately compound. ... Ceratopteris, p. 26
Terrestrial, stipules present ................ et MARATTIACEZR, D. 8

Terrestrial, stipules wanting.
Frond forked into a sterile segment and a fertile one arising from it or below it.
OPHIOGLOSSACEZ, p. 3
Frond not forked into a sterile and a fertile segment.
Leaves mostly very thin, sori terminal, inclosed by two equal thin valves

(HYMENOPHYLLACEZX) .
Leaves mostly thicker, sori not inclosed by two equal thin valves.
Rachis scandent, monopodial (dichotomous) ........cccoeeveeiceces Lygodium, p. 17
Frond grass- or rush-like, digitate or dichotomous at top........ Schizaea, p. 20
Fronds monopodial, pendent Phanerosorus, p. 28
Fronds not monopodial, nor grass-like with digitate or dichotomous apex.
Frond fan-shaped, with pinnate divisions Matonia, p. 27

Frond not fan-shapped with pinnate divisions.
Ultimate divisions pinnate, frond equally dichotomous below these.

Gleichenia, p. 22

Frond not dichotomous and then pinnate. -

Sporangia large, opening by a slit across the apex........ Osmunda, p. 15
Sporangia not opening by a slit across the apex.
Tree-ferns with oblique annulus............cccoeeeoo CYATHEACEZX, p. 28
Not tree-ferns with oblique annulus.
Annulus oblique, frond at least tripinnate.......... Balantium, p. 61

Annuls not oblique, or frond but once pinnate (POLYPODIACEZX).
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1. OPHIOGLOSSACEA.

Rhizome usually underground, small, usually erect, of very slow growth,
producing one or two leaves annually; fronds small or of moderate size,
without stipules, straight or folded in vernation (mot circinate) ; fertile
segment very contracted, springing from the ventral face of the sterile
frond or of its stipe; sporangia large, formed each from a group of
superficial cells and having a wall several layers of cells thick, without
any annulus.

A small family of three genera. These are perhaps the most primitive living
Pteridophyta. The origin of the sporangium, the ve\nation, and the structure
of the stomata recall Anthoceros; and these characters and the oceurrence of

collateral bundles with secondary thickening indicate a close affinity to what must
have been the ancestors of the flowering plants.

Veins reticulate 1. Ophioglossum
Veins free:
Sterile segment pinnate in plan.......oo e 2. Botrychium
Sterile segment trifid, its divisions sparingly pinnate.......... 3. Helminthostachys

1. OPHIOGLOSSUM Linnaeus.

Sterile segment entire or sparingly forked, with anastomosing veins;
fertile segment likewise simple or rarely forked, fleshy, linear ; sporangia
immersed in the sides of the segment and opening by a slit transverse
to it. A genus of at most 43 known species, chiefly tropical.

Fertile and sterile segments separating at or below the base of sterile blade.
Sterile blade with an apparently stout midrib.............. e 1. O. fibrosum
Without apparently stout midrib.

Sterile blade linear or lanceolate.

Segments separating well above ground........ccocoooeevereneces 2. 0. gramineum
Common stipe hardly reaching above ground.
Fertile segment rising from base of sterile.......................... 3. 0. japonicum
Sterile segment stalked <oe 4. 0. braunii
Sterile blade ovate or elliptic. ‘
Base cuneate or truncate ... 5. 0. pedunculosum
BaSe COTAALR eeouermerecemrecemmeremecece e ceeme e enessensssensssnees seeeneaeenes 6. O. reticulatum
Sterile blade obovate ... 7. 0. obovatum
Fertile segment rising from sterile blade.
Terrestrial .................. 8. 0. intermedium
Epiphytic 9. 0. pendulum
Sterile blade practically none............ooooo e 10. O. simplex

1. Ophioglossum fibrosum Schum.

Rhizome large and globose with numerous fibrous roots; common stipe
very short; sterile segment 4 to 5 cm long, lanceolate or oblong, acute
or obtuse, thick and opaque; venation very dense next the costa, giving
the appearance of a broad midrib; fertile segment 3 to 5 cm long, on a
stipe of 10 to 12 cm; sporangia up to 50 on a side.

Southern India, Sumatra, tropical Afric‘a.
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2. Ophioglossum gramineum Willd.

" Common stipe rising well above the ground; sterile lamina 10 to 15
mm long; 1 to 2 mm broad, fertile segment arising from base of sterile,
the spike up to 9 mm long, with 4 to 9 sporangia on a side; whole plant
not over 4.5 cm high.

India, New Guinea, western Africa.

3. Ophioglossum japonicum Prantl.

Rhizome cylindrical ; common stipe hardly reaching above the ground;
sterile lamina about 4.5 cm long, lanceolate, somewhat fleshy ; fertile seg-
ment rising from the base of the sterile, and 3 to 4 times as high, sporan-
gia up to 80 on a side. -

Japan.

4. Ophioglossum braunii Prantl.

Common stipe not reaching above the ground ; sterile blade lanceolate,
typically thin but in the only reported collection from this part of the
world said to be thicker, free veinlets few, and the midvein not branched ;
fertile segment arising below the base of the sterile.

Yunnan (?); Cape Verde Islands.
5. Ophioglossum pedunculosum Desv. (Plate I, B. C.)

Rhizome cylindrical or globose, with copious fleshy roots; common
stipe arising 1 to 5 cm. or more above the ground; sterile blade ovate,
usually acute, subentire, narrowed abruptly to a cuneate base, com-
monly 3 to 4 cm long, the extremes in the Philippines being 1 em and
7 cm; fertile segment arising from the base of the sterile or just below
it; stipe of fertile segment 1 to 4 times exceeding the sterile one. A
common and exceedingly variable species, which has therefore received
many names. I am unable to distinguish O. timorense Miq.

Two plants described as varieties of this species by Raciborski are raised to
specific rank by van Alderwerelt (p. 774): O. inconspicuum of Java and New
Guinea, and 0. pumilum of Java.

Japan to India and New Zealand.

6. Ophioglossum reticulatum L.
Similar to 0. pedunculosum, but the sterile blade cordate above the
ghort cuneate base; a less variable species here, without very small forms.

Luzon, Mount Mariveles; in the tropics from the Carolines eastward to the
Mascarenes. ‘

7. Ophioglossum obovatum Miq. Ann. Mus. Lugd.-Bat. 4 (1868) 93.
B J

Sterile segment 5 cm long, 12 mm broad, with a stipe one-third as long,
oblong-obovate or more rarely broadly obovate, apex broadly rounded,



" FERNS ‘OF ‘'THE MALAY-ASIATIC REGION. 5

base gradually narrowed to a broad petiole, subcoriaceous, green, margin
crisped when dried, areolee with a secondary interior network; stipe of
fertile segment far exceeding the sterile, commonly 10 cm high, “spike”
narrow, 2.5 cm long, mucronate, sporangia 40 on a side.

Timor.

The preceding 7 species constitute with us the subgenus Eu-ophioglossum;
there is no general agreement as to the limitations of the species in this group.
Besides those here enumerated, Christensen cites 0. parvifolium Grev. & Hook.,
from Malacca and India; it is not improbably a form of O.pedunculosum, as
stated by Matsumura and Hayata. There seems to be another species in Minda-
nao, but my material does not justify describing it. 0. macrorhizum Kze., a
South American plant, has been ascribed doubtfully to the Philippines.

8. Ophioglossum intermedium Hooker. (Plate I, A.)

Rhizome terrestrial and on rotten logs; stipe erect, about 10 cm high,
merging into the blade; sterile blade about 10 em high, oblanceolate,
entire or lobed near the apex, obtuse, veins reticulate without free in-
cluded veinlets; fertile segment arising from the sterile and equaling
or somewhat overtopping it.

Borneo, Java, Mindoro, New Guinea.

9. Ophioglossum pendulum L.~

Rhizome epiphytic,. giving rise to a number of pendent fronds; stipe
up to 10 cm long, merging into the blade; sterile blade 20 to 100 or
even 150 cm long, 2 to 6 cm broad, simple or more often forked, usually
sinuate, fleshy-coriaceous but drying thin, veins reticulate with large
areoles and no included veinlets; fertile segments one or cften a pair,
springing from below the middle of the sterile blade, short-stalked, with
"a fleshy spike 3 to 10 cm or more long.

Mauritius to India, Formosa, Yakushima, New South Wales, and Hawaii.

10. Ophioglossum simplex Ridley.

Terrestrial, rhizome short and tuberous, with few roots; fertile fronds
solitary, or two together, slender, flattened, with a blunt apex, 10 to 20
cm long, 3 mm wide, dark green; sterile division represented by a very
small lateral process, or quite absent; fertile portion of frond about 3
cm long, with a stipe of less than this length above the sterile rudiment.

Sumatra, Siak, wet forests on the Kelantan River.
2. BOTRYCHIUM Swartz.

Frond pinnate in plan, in most species several times pinnate and
deltoid, the fertile segment as much branched as the sterile, or more so;
sporangia globose, not immersed, opening by a transverse slit. A genus
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of at most 34 known species, cosmopolitan, but with a boreal center of
distribution.
Pinne flabellate rather than pinnate.

Sterile and fertile segments separating just below sterile blade...... 1. B. lunaria

Common stalk very short 2. B. simplex
Fronds at least tripinnatifid.

Fertile segment arising below the base of the sterile.

Sterile frond fleshy, typically with a hyaline margin.

Segments widened on both sides above base..........cccccecceeee. 3. B. matricariae
Segments not widened on both sides 4. B. obliquum
Sterile frond without hyaline margin.
Frond fleshy . eeecenean et st e et e 5. B. ternatum
Frond thin, herbaceous.
Fertile segment arising above middle of the petiole...... 6. B. daucifolium
Fertile segment arising lower down................ ... 7. B. japonicum
Fertile segment arising from base of sterile............._....... ... 8. B. virginianum
Fertile segment arising from rachis of sterile..... ... 9. B. lanuginosum

1. Botrychium lunaria (L.) Swtz.

Stipe stout, fleshy, 3 to 10 cm high; sterile segment 2 to 6 cm long,
about 2 cm broad, pinnate, rachis flattened rather than winged; pinnae
usually equal, broader than long, sessile or nearly so, subcuneate, entire
or variously incised on the outer side, fleshy, glabrous, the lowest pair
sometimes enlarged and doubly incised; fertile segment arising from
(or just below) the base of the sterile, its stalk 3 to 7 ecm long, the
blade (panicle) lanceolate deltoid, pinne stalked, the lowest pair pinnate.

Himalayas to Europe and Siberia; North America, Patagonia, New Zealand,
southern Australia.

2. Botrychium simplex Hitche.

Like B. Lunaria, but decidedly smaller and more simple, and the stalks
of the two segments separating well helow the base of the sterile one.

Japan, North America, northern Europe.

3. Botrychium matricariae (Schrank) Spr.

Stipe separating less than halfway up to the base of the sterile
segment ; young frond hairy; sterile blade deltoid, in Chinese specimens
5 cm long, 4 cm broad, tripinnate, the lobes small, oval, widening abruptly
on both sides above the base, or even cordate, margin hyaline because of
thick epidermis; veins spreading above the base; stipe of the ample fertile
segment 10 cm long. The plant grows larger elsewhere.

Central China, northern Asia, Europe and America.

4. Botrychium obliquum Miihl.

Like the preceding, but the common stipe very short—only 1 ¢m long
in Chinese specimens—the sterile segments broader than long, its wulti-
mate divisions more ample (i. e., less cut), and oblique, usually not much
widened above the base on the upper side, and the veins less spreading.

Su-Chuen; eastern North America.
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5. Botrychium ternatum (Thunb.) Swartz.

Similar to the two preceding species but thinner in texture, without a
hyaline border, and with the margin finely toothed ; fronds about 10 cm
broad, nearly as long, usually quinquepinnatifid: total height of fertile
segment 30 cm.

Japan to the Himalayas.

6. Botrychium daucifolium Wall.

Axes permanently more or less hairy ; common stipe 10 to 17 em high,
fleshy, special stipe of sterile segment 2 to 5 cm long, blade 10 to 30 cm
each way, deltoid, tripinnatifid, or sometimes tripinnate; segments lan-
ceolate-oblong, ¥ mm more or less broad, sharply irregularly toothed,
herbaceous ; fertile segments equaling or exceeding the sterile.

India to Java, Mindanao, and Negros.

7. Botrychium japonicum (Prantl) Und. (Plate II.)

Very like B. daucifolium, the stipe forking about halfway from the
base of the sterile blade to the stem, the sterile margin more finely and
regularly toothed, and the fertile segment far overtopping the sterile.

Japan. '

8. Botrychium virginianum (L.) Swartz.

Mature frond practically glabrous, stipe about 20 cm high ; sterile
‘segment deltoid, 15-30 cm each way, usually quadripinnatifid and the
larger lobes then incised at the apex, with sharp uniform teeth about 0.7
mm broad, herbaceous or membranaceous ; fertile segment ample, arising
from the base of the sterile, and its stipe usually surpassing the latter.

Yunnan and the Himalayas, Japan, Europe, America south to Brazil.

Botrychium strictum Underw. is a Japanese plant with very strict fertile
segment, otherwise essentially like B. virginianum.

9. Botrychium lanuginosum Wall.

Similar to B. virginianum, but the main axes permanently pubescent,
the texture not so thin, the secondary or tertiary pinnules more flabellate,
and the fertile segment arising from the rachis of the sterile and the
whole fertile segment usually not equaling the sterile. '

Following most recent authors, I have split the species in this genus more

finely than I am at all sure is justified; but the last two are certainly distinct.
India, Ceylon, Luzon.

3. HELMINTHOSTACHYS Kaulfuss.

Sterile segment trifid, the three divisions pinnatifid into a few large
lobes, veins curved, free; fertile segment erect from the base of the
sterile, stalked, very compact, with very short, close branches ; sporangium
opening by a longitudinal slit. A single species.

.
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Helminthostachys zeylanica (L.) Hooker. (Plate 11I.)

Rhizome stout, creeping underground ; stipes 20 to 35 cm high ; sterile
segment 18 to 35 cm each way, cut to the base into 3 parts each of
which is pinnatifid or pinnate with 1 to 5 pinne, which are lanceolate,
2 to 3 cm broad, herbaceous, entire or irregularly sinuate-toothed ; stipe of
fertile segment about 10 em high, the spike-like panicle rather shorter.

India to New Caledonia and northern Australia, northward to Formosa.

2. MARATTIACEAS.

Stem usually large and globose, rarely creeping; fronds circinate in
vernation, provided with persistent, more or less fleshy stipules; sori borne
on the backs of veins; sporangia large, formed from a group of cells,
with a wall more than one cell thick, opening by a longitudinal slit
(which rarely shortens to a pore). '

A small and isolated family of ferns of striking aspect, including only Danaca,
of tropical America, and the following five genera:

Sporangia of each sorus not fused together.. . (Angiopterideae)

Fronds at least bipinnate........ ... . 1. Angiopteris
Fronds simply pinnate. .
Sori on the specialized border of the pinna... ... 2. Macroglossum
Sori midway between costa and margin................... 3. Archangiopteris
Sporangia in each sorus fused together.
Sori elongate, veins free ... 4. Marattia

Sori round, veins anastomosing........ ..... 5. Christensenia

ANGIOPTERIS Hoffmann.

Very large ferns with thick, globose, or rarely trunk-like stems, covered
with leaf-scars and large, fleshy stipules; stipe stout, with an enlarged
pulvinus at the base; frond usually bipinnate, rarely more divided, pinna
attached to rachis by pulvini; sori marginal or submarginal; sporangia
usually 6 to 14, at most about 20, in contact but not fused into a
synangiumni.

A genus of majestic ferns, most abundant in the Malay region, extending to
Polynesia, the Himalaya, and tropical Africa. Hooker and Baker, and most
other recent writers reduce all to a single species; at the other extreme is the
monograph of De Vriese & Hartig, describing 60 species. The number of tenable
species is certainly large, but the task of determining which of De Vriese &

Hartig’s species are such, and of describing not a few others, must be left for
another monographer.

I give separate mention here only to the Philippine species recently distin-
guished by Christ.

Angiopteris evecta (Forst.) Hoffm.
<

‘. . . Pinn® opposite, oblong, with linear-acuminate apex, serrate, sori
in a continuous submarginal series.” Between the real veinlets are
hyaline pseudo-veins of sclerenchyma, recurrent from the margin almost
to the costa ; up to 20 sporangia in a sorus.

Tahiti; and commonly treated as covering the whole range of the genus, and
ircluding all the forms.



FERNS OF THE MALAY-ASIATIC REGION. 9

Angiopteris augustifolia Presl is the commonest Philippine species. Fronds
up to 5 m long, the pinnules green on both surfaces, typically about 13 cm long,
less than 1 em broad, apex finely serrate; recurrent veinlets evident; sori of 5
or 6 sporangia. A. caudata de Vr., does not seem to be more than a form of
this, with especially pubescent axes.

Angiopteris pruinosa Kze. (as construed by Christ) is a beautiful plant
with fronds dark green above and bluish-white beneath, sori of about 8 sporangia
close to the margin, and the fine apex obscurely toothed, the base not cordate.
It is found in the Visayas and north to central Luzon; it does not seem to me
identical with the Javan plant of Kunze.

Angiopteris similis Presl, described from Java and recently found in Minda-
nao, has pinnules up to 18 ¢m long and 21 mm broad, serrate only on the sterile
tip, pale green beneath, with very fine recurrent veinlets and dark brown sori.

Angiopteris cartilagidens Christ (Plate IV) is a Benguet plant, with the
pinnules everywhere prominently and usually very sharply toothed, recurrent
veinlets conspicuous but short, and sori of 8 to 12 sporangia well inside the
margin. '

A. crassipes Wall. is an example of the species without recurrent veinlets.
It extends from Nepal and Burma to Japan.

2. MACROGLOSSUM Copeland.

Caudex globose; fronds very large, simply pinnate; recurrent veinlets
none; sori about 40 ; sporangia borne on the specialized, convex margin of
the pinne. A single species.

Macroglossum alidae Copel. Philip. Journ. Sci. Bot. 3 (1908) 343. (Plate
V.)

Fronds suberect, about 3 m high ; pinnae attached to rachis by a pul-
vinus, up to 50 cm long, 6 cm wide, abruptly narrowed to the caudate
tip, base rounded, coriaceous, glabrous.

Borneo (Sarawak, Bidi).
3. ARCHANGIOPTERIS Christ et Gies.

Frond simply pinnate, pinna with swollen pulvini, few; veins free;
sori long, midway between costa and margin; sporangia very small (for
this family) and numerous; scales of the indusium persisting as a white
line along the middle of each sorus. A single species.

Archangiopteris henryi Christ et Gies. (Plate VI.)

Stipe and stalks of pinne finely scaly; pinne 5 to 12, stalked above the
pulvini, about 20 cm long by 4 cm broad, acuminate, serrate toward the
apex, glabrous, herbaceous; sori on most veins except at base and apex
of pinna; sporangia up to 160 in a sorus. :

Yunnan, in forest, alt. 1,500 m.
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4. MARATTIA Swartz.

Fronds large, at least bipinnate; pinne attached by pulvini; sori below
the apices of the free veins, in a row parallel to each margin, the sporangia
of each sorus fused together forming a synangium. Christensen recog-
nizes 28 species, in the tropics of both hemispheres and south to the Cape
of Good Hope. Our species are too near together.

Synangia usually of 8 or less pairs of sporangia.
Main rachis smooth.

Pinnules broadly lanceolate, acuminate.................. 1. M. fraxzinea
Pinnules narrowly lanceolate, caudate.................... . 2. M. pellucida
Main rachis TOUGN. ..o e 3. M. sambucina
Synangia usually of 10 or more pairs of sporangia.
Coarsely Serrate ... 4. M. silvatica
Obscurely serrate, except at apex ... 5. M. ternatea

1. Marattia fraxinea Smith.

The original plant, from Bourbon, has bipinnate fronds, naked axes,
almost sessile pinnules 5 to 8 cm long, serrate, lanceolate, acuminate;
sori submarginal, sporangia about 6 on each side.

Various modern writers have included under this name all the related forms,
of Malaya, Asia, Africa, and tropical Australia. I mention here those regarded
as distinct by Diels, Christ or Christensen.

2. Marattia peliucida Presl.

Similar to M. frazinea, but the pinnules narrower and longer (10 cm
long), decidedly caudate, pale beneath, the sori shorter (usually about
1 mm long). The two species should probably be united; M. vestita
Christ is probably identical with M. pellucida.

Philippines; New Caledonia.

3. Marattia sambucina BIl. }

Main rachis rough, rachises of pinn® winged ; pinnules sessile, hardly
6 cm long, oblong-lanceolate, sharply serrate with appressed teeth; vein-
lets simple; sori two-fifths of the way from the margin to the costa;
sporangia 8, more or less, on a side.

Java, Celebes; Luzon, teste Christ.

4. Marattia silvatica Blume.

Described as differing from M. sambucina in being coarsely serrate
and tripinnate. The Luzon plant referred here is very coarsely serrate,
sometimes tripinnate but not normally so, has pinnules up to 9 cm long,
usually stalked, and large synangia of 12 or more pairs of synangia.

Java, New Guinea; Luzon.
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5. Marattia ternatea de Vriese. (Plate VIL.)

Pinnules 10 to 20 cm long, 1.5 to 2.5 cm wide, abruptly narrowed at
the base, margin obscurely serrate and usually deflexed, more sharply
serrate at the apex, texture coriaceous; sori remote from the margin, 3
mm long ; sporangia about 15 pairs.

Molucecas, Luzon.

5. CHRISTENSENIA Maxon. (Kaulfussia Bl.)

Rhizome creeping, fleshy; fronds simple or palmate.; veinlets anas-
tomosing but without free included veinlets; sori irregularly scattered,
round, the sporangia fused into synangia. Usually treated as a single
species. '

Christensenia aesculifolia (Bl.) Maxon.

Sfipe 20 to 45 cm high; leaflets 3 to 5, stalked or the lateral ones ses-
sile, middle one the largest, 22 to 40 ¢m long. Eight to 12 cm broad;
synangia of 10 to 15 sporangia.

Malaya to northern India.

Christensenia cumingiana Christ Philip. Journ. Seci. Bot. 2 (1907) 186.
(Plate VIIIL.)

Stipe up to 17 ecm high; frond most often simple, and up to 16 cm
long and 10 em wide, cordate, obtuse; sometimes with three leaflets, the
middle one not over 15 cm long, sometimes whitish beneath. Sori of 7
to 15 sporangia. Hardly distinet from C. aesculifolia.

Mindanao, Negros, Luzon.

HYDROPTERIDINEZ.

Spores of two kinds in distinct sporangia: macrosporangia, each con-
" taining 1 macrospore in which the female prothallium develops; and
microsporangia, each containing numerous microspores which develop
the male prothallia ; sporangia borne in inclosed sori, close to the stem,
on very reduced leaves or parts of leaves. Aquatic plants, very distinct
in appearance from other ferns.

3. MARSILEACEZ.

Aquatics with stems creeping on the bottom and leaves which are
without blade, or with blades floating on the surface or rising above it,
circinate in vernation (like the true ferns); macrospores and micro-
spores borne in the same sori.

Three genera—Pilularia, whose leaves are destitute of lamina, wanting in this
part of the world; Regnellidium, with one Brazilian species; and the following:
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MARSILEA Linnaeus.

Normal leaves long-stalked, the blade cruciform. Fifty-six recognized
species, in tropical, subtropical and temperate countries. The species
vary exceedingly with the habitat and those listed here are probably not
all distinct.

Pedicels branched or clustered.
Pedicel adnate to base of stipe................................ 1. M. quadrifolia
Pedicel not adnate to base of stipe.

Pedicel longer than the fruit. :
Three fruits at the base of each leaf .. ... ... . .. 2. M. minuta

Two fruits at the base of each leaf. ]
Fruit longer than broad, 3 mm long......... S 3. M. crenata
Fruit as broad as long, very small.......................... 4. M. brachycarpa
Pedicel shorter than the fruit...... ... ... 5. M. brachypus

Pedicels not branched, one at base of each leaf.
Leaves without pellucid streaks.

Sporocarps nearly round, densely silky........................... 6. M. condensata
Sporocarps nearly square, glabrescent............................... 7. M. quadrata
Leaves with pellucid streaks..................... e s 8. 1. coromandelica

1. Marsilea quadrifolia L.

Rhizome wide-creeping under water; stipe 8-15 cm long; leaflets ob-
deltoid, 15 mm more or less long, entire, outer side rounded, glabrous;
pedicels in all 15 to 30 mm long, attached halfway more or less to the
stipe, forked above this and bearing 2 to 4 sporocarps; sporocarps 3 to 4
mm long, round-oblong, glabrescent, not bordered, with two minute basal
teeth ; sori 16 to 20 in each sporocarp.

Europe to northern India and Japan; Connecticut.

2. Marsilea minuta L.

Stipe 5 cm more or less high; leaflets cuneate-obdeltoid, glabrous or
nearly so, 1 cm more or less long, outer edge toothed or almost entire;.
pedicels 3 to 5 mm high, usually 3 together, distinct unless at the very
base; sporocarps about 3 mm long, not quite so broad, with distinct
border and ribs, and two basal teeth of which the lower is obscure, silky
when young, but more or less glabrous at maturity.

India, Java.

3. Marsilea crenata Presl. (Plate 1X.)

Stipes 10 cm more or less high, leaflets 12 to 18 mm long, or much
smaller when terrestrial, glabrous; sporocarps normally 2, but one of
these sometimes abortive, and at the base of several clustered, upper
tooth sharp and prominent, margin not well developed, and ribs none;
otherwise like M. minuta. M. Mearnsii Christ in Philip. Journ. Seci
Bot. 3 (1908) 276, is exactly this species; both Presl and Christ mention
pellucid streaks, but I can not see them.

Philippines, from Ilocos, Luzon, to Davao.



FERNS OF THE MALAY-ASIATIC REGION. 13

4. Marsilea brachycarpa A. Br.

Leaflets minute, incised, firm in texture; sporocarps very small, as
broad as long, bordered but not ribbed, with only three sori on each side;
otherwise like the preceding species.

Pegu.

5. Marsilea brachypus A. Br.

Leaves silky; pedicles shorter than the fruit, 2 or 3 together; sporo-
carps silky at maturity, ribbed.

Neilgherries.

M. gracilenta A. Br., from the Concan is like M. brachypus, but with less silky
leaves, and without visible ribs on the sporocarps.

All of the preceding plants except M. quadrifolia seem closely related, and are
_united under M. minuta by Baker.

6. Marsilea condensata Baker.

“Subterrestrial, densely tufted ; stipes 12 to 36 mm long ; leaflets trian-
gular, firm in texture, thinly silky, 6 to 8 mm long, crenate on the outer
edge ; pedicels in a tuft with the leaves, free to the base, 3 to 6 mm long,
stiffly erect, adnate to the whole base of the sporocarp ; sporocarp horizon-
tal, suborbicular, densely silky, 3 mm long; basal teeth none or very
obscure ; sori about 10 in all.”

India (Scinde).

7. Marsilea quadrata A. Br.

Similar to M. condensata, but the leaves slightly larger ; pedicels 6 to
8 em long ; sporocarps nearly square, glabrescent, 2 mm long, basal teeth
distinct, the upper one prominent, sori 5 or 6 in all.

Borneo.

8. Marsilea coromandelica Burm.

A small plant, aquatic or subterrestrial, glabrous throughout; stipe
up to 7 cm long, leaflets 2 to 8 mm long, entire, with false veinlets of
sclerenchyma showing as hyaline streaks between the real veinlets; pedi-
cels 12 to 18 mm long, free, inserted in the'middle of the case of the
sporocarp ; sporocarp oblong, erect, 4 mm long, bordered and ribbed,
teeth distinct, sori 4 to 6 on a side. '

India.

4. SALVINIACEZ.

Small plants, floating on the water ; fronds folded in the bud, simple;
macrospores and microspores in separate sori. Two genera.

Roots none, normal leaves not 1 0, OOt 1. Salvinia
Roots present, 16aVes 10Ded. ..o 2. Azolla
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1. SALVINIA (Micheli) Adanson.

Leaves borne in whorls of 3, of which two are normal undivided leaves,
borne on the dorsal side, and the other, ventral, one, called the ‘“water-
leaf” is dissected, metamorphosed to replace the roots, which are wanting;
normal frond with costa and veinlets; sori borne on the basal segments
of the water-leaves. Thirteen species, chiefly tropical.

Leaves horizontal, flat, oblong........ .. 1. 8. natans
Leaves suberect, wider than long. 2. 8. cucullata

1. Salvinia natans (L.) All. (Plate X, A.)

Fronds stalked, horizontal, oblong, about 1 cm long, half as broad,
rounded at both ends or the base cordate, veinlets 17 to 20 on a side,
each with 6 to 8 tufts of fine bristles on the upper surface; nether sur-
face and stem brownish-pubescent.

Plains of India, China south to Fokien, Japan; northern Asia and Europe.

2. Salvinia cucullata Roxb.

Fronds sessile, congested, nearly or quite erect, with inflexed margins,
12 to 15 mm broad, not so long; venation lax, veins 10 to 12 on a side;
upper surface bearing minute papille, nether surface nearly naked.

India; western Australia.

2. AZOLLA Lamarck.

Fronds very small, borne in two dorsal rows, deeply bilobed, each lobe
with a midrib but no veinlets; fine roots borne on the under side of the
stem. Five species.

Azolla africana Desv. (Plate X, B.)

Plant 1 cm more or less long and wide, branching freely and rather
irregularly ; leaf-lobes obovate, rather more than 1 mm long; roots, at
least usually, not clustered; not feathery; macrospores with 9 floats.
(A. pinnata R. Br. of Australia is a larger plant, regularly branched,
with very feathery roots.)

Tropical Africa to the Philippines and Nippon.

' EUFILICINEZ.
" 5. OSMUNDACEZ.

Rhizome mostly erect, stout ; fronds pinnate to tripinnatifid, veins free;
sporangia on specialized fronds or parts of fronds, or the backs of
normal fronds, annulus reduced to a cluster of thick-walled cells, slit
extending from this cluster across the apex to the other side of the
gporangium ; indusia wanting. -

A small family related to the Gleicheniaceae and Schizaeaceae, and probably

to the eusporangiate ferns. Three genera: Leptopteris (7 species) in Austral-
asia; Todea (1 species) from New Zealand to 8. Africa; and Osmunda.
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OSMUNDA Linnaeus.

Sperangia entirely covering very reduced segments which may make
up certain pinns, or whole fronds, the fertile pinne more compound
than the sterile; fronds pinnate or bipinnate, pinne and pinnules ar-
ticulate to rachises. Ten species, one in Brazil, beside the following.
The three species of the eastern United States all reappear in eastern
Asia, but are wanting in the western United States.

Sterile fronds bipinnate (Eu-OSMUNDA).
Pinnules not acute at base.
Pinnules oblong or lanceolate, not adnate 1. O. regalis
Pinnules almost round, mostly adnate 2. 0. mildei
Pinnules acute at base 3. 0. lancea
Sterile fronds deeply bipinnatifid (OSMUNDASTRUM).

Fertile and sterile fronds distinet 4. 0. cinnamomea
Fertile and sterile pinnules on same frond 5. 0. claytoniana
Sterile pinne not deeply pinnatifid (PLENASIUM).
Pinnge narrowly linear 6. 0. bromeliifolia
Pinne lanceolate or linear-lanceolate.
Pinne with salient teeth................... 7. O. banksiifolia
Pinne with appressed teeth or entire.
Larger pinne more than 25 cm long.... . 8. 0. j ica
Larger pinng less than 20 em long.......cocoooeiiiiicnene 9. 0. vachelii

1. Osmunda regalis L.

Stipes tufted, usually more than 30 cm high; frond, excluding stipe
50 to 120 cm high, 30 ¢cm or more broad, bipinnate, a few apical pinnee
fertile; pinne approximately opposite, short-stalked; pinnules subsessile,
3-5 cm long, about 1 em broad, the sides parallel, obtuse, unequally trun-
cate at the base, finely serrulate, subcoriaceous, glabrous j fertile pinnules
reduced, cylindrical, lobed or pinnate.

Var. japonlca Thunb. (Plate XI.)

Usually smaller than the typical form, sterile and fertile fronds dis-
tinct ; the sterile pinnules gradually narrowed upward from a broad base.

Cosmopolitan, but unknown in the Philippines, Malaya and Australia: the-
variety japonica is the common form from Japan to India.

2. Osmunda mildei C. Chr. (0. bipinnata Hook.)

A rather smaller fern than O. regalis, upper sterile pinna entire, the
others with an entire distal segment about 3 ¢cm long and 10 to 14 mm
broad with rounded apex, lobed below this, and below the lobes bearing
pinnules 10 to 17 mm long, about 9 mm broad, entire, rounded at both
ends and adnate to the winged rachis, fertile pinne typically at base of
frond, but often found elsewhere, or almost the whole frond fertile.

Hongkong and adjacent mainland.
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3. Osmunda lancea Thunb.

Like O. regalis var. japonica except for the sterile pinnules, which are
3.5 to 4 em long, at most ¥ mm broad, acute at both ends, serrulate only
above the middle, and borne on stalks 1 to 8 mm long. '

Japan. :

4. Osmunda cinnamomea L.

Stipes densely tufted, 30 to 60 cm high, those of the fertile frond the
higher and more densely woolly: sterile frond 50 to 100 em high, about
20 cm wide, abruptly contracted at the top: pinna sessile, close, 10 to
13 cm long, about 25 mm broad; acuminate, cut almost to the costa;
lobes close, subfalcate, and traversed obliquely by the main vein in (typ-
ical) American plants, more remote and straighter in Japanese specimens,
oblong, subcoriaceous, glabrescent; fertile frond 20-35 cm high, hardly
3 cm wide, dense, bipinnate, transient.

Eastern Asia south to China; America.

Var. fokienense Copel.

Fronds less than 1 m high including stipe, about 10 cm broad, when
very young ciliate, especially in the sinuses, otherwise practically glabrous,
coriaceous ; segments almost straight, oblong, rounded.

Collected by Mr. Dunn in Fokien, No. 3763.

5. Osmunda claytoniana L.

Frond less woolly when young; pinn obtuse; segments rounded, the
vein hardly oblique, texture herbaceous ; fertile pinne borne midway, with
upper and basal parts of frond sterile; otherwise like O. cinnamomea.

The Himalayas and western China; eastern United States.

6. Osmunda bromeliifolia (Presl) Copel. Philip. Journ. Sci. Bot. 2 (1907)
147. : N

Stipe 25-40 cm high, slender; frond including stipe usually less than
1 m high; pinn@ borne at an acute angle, the larger ones up to 23 cm
long, 7 to 9 mm broad, on stalks more than 1 e¢m long with acuminate
base and long-acuminate apex, sharply serrate except near the base with
teeth about 5 mm long and 0.5 to 1 mm deep, glabrous, hard-coriaceous,
veinlets mostly simple; fertile pinns medial, considerably shorter than the
sterile, pinnate ‘and the pinnules lobed.

Luzon, Mindoro.

7. Osmunda banksiifolia (Presl) Kuhn.

Caudex sometimes 60 cm high and 15 cm thick, stipe stout; frond
including stipe 1.5 to 2 m high; pinna about as long as in the preceding
species and more  than twice as broad, short-stalked, acuminate, acute at
base, serrate with prominent teeth as long as in the preceding species
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and 2 or 3 times as deep; veinlets mostly forked; otherwise like O.
bromeliifolia. A form found in Benguet, has teeth 6 mm deep.
Philippines, Moluccas and southern China, Japan; Kamtchatka.

8. Osmunda javanica Bl

Stipe and rachis very stout; frond sometimes 3 m high and 60 cm
wide ; larger pinnz 30 cm or more long, 2 to 3 cm broad, on stalks more
than 1 cm long, acuminate, cuneate at base, sinuate or entire, coriaceous;
veins not pinnate but dichotomous, veinlets parallel, straight ; fertile frond
irregularly lobed, but rarely to the costa, sporangia massed on the margin.

Malay Islands. ‘ ‘

9. Osmunda vachelii Hooker.

Stipes 15 to 30 cm high, stouter than in O. bromeliifolia; frond 40 to
90 cm high; pinne 10 to 15 cm, rarely more, long, not quite one-tenth
as broad, on stalks 3 to 5 mm long, acute or acuminate, acute -at base,
subcoriaceous or coriaceous, entire or shallowly serrate with long, flat
teeth; fertile pinne reduced, pinnate with round or lobed pinnules.
Entire and serrate pinna can be found on the same fronds.

China, India.

Nore.—The proper definition of the species of the § Plenasium has always
been a puzzle. Various botanists have reduced them to a single one, If this
can be done, its name must be 0. bromeliifolia, but 0. javanica is very different.
I have not much fear of having made two species where I should have recognized
but one; but do suspect that what I have called 0. vachelii will some day be
divided. :

6. SCHIZAEACEA

Sporangia borne singly (not in sori), each derived from a single cell,
opening by a lengthwise slit; annulus a complete transverse ring at or
just below the apex of the sporangium ; fertile teeth or segments of the
frond very, contracted; stems terrestrial; fronds erect or with scandent
rachis. Beside the following two, there are two genera in America and
in and near Africa. There are about 120 known species.

Frond scandent ............... ... 1. Lygodium
Frond small, erect OO 2. Schizaea

1. LYGODIUM Swartz.

Rhizome underground ; leaves with scandent rachis of indefinite growth,
constantly dichotomous, but alternate branches on the right and left
almost dwarfed, and bearing a single pair of pinne, while except at the
base of young leaves the main rachis or preferred branch bears no
pinne ; pinne dichotomous or pinnate; sporangia borne on special teeth
or spikes, each with only enough lamina to cover the sporangia; in each
spike the veinlet is sympodially branched, the alternate branches bearing

80915——2
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each one very oblique sporangium and its indusium. A genus of about
30 species, in the tropics of both hemispheres, and reaching to New
Zealand, Japan and New England.

Veins free.
Pinnae dichotomous or palmate.

Pinnules cuneate at base e eeeeeemteesteeentoeemeeoteeeneeeeaenne 1. L. circinnatum

Pinnules auriculate on the outer side.........cccocoeiiriieiine. 2. L. semihastatum
Pinnae pinnate. '

Ultimate pinnules articulate to stalks e cennens 3. L. scandens

Ultimate pinnules not articulate.
Fertile fronds not more compound than sterile.
Dwarf-branch short or obsolete.

Ultimate pinnules regularly pinnately lobed............ 4. L. polystachyum

Ultimate pinnules not regularly pinnately lobed............ 5. L. flexuosum

Dwarf-branch 10ng ... 6. L. mearnsii

Fertile fronds more compound than sterile.................. 7. L. japonicum
Venation reticulate.

Terminal segments about 6........ oo 8. L. matthewi

Terminal segments usually 2. e 9. L. merrilli

1. Lygodium circinnatum (Burm.) Sw.

Dwarf-branches 0 mm long ; pinna with stalks 5 cm long, more or less,
the sterile ones then dichotomously palmate but simple, or once or twice
dichotomous and each division cut almost to the base into 2 or 3 lobes,
cuneate at the base and slightly decurrent; lobes lanceolate, acuminate,
entire, 10 to 30 (usually about 15) cm long, 1.5 to 3 cm wide, herbaceous
or subcoriaceous, young tips hairy ; veins free, close; fertile pinne usually
twice dichotomous and the ultimate division cleft very nearly to the
base; lobes linear, lamina sometimes slightly, sometimes very much
reduced, venation lax ; spikes continuous along the margin, 2-5 mm long,
-brown. I suspect that L. bastlanicum Christ is a dwarfed form of this
species. Van Alderwerelt reports from Banca a plant seemingly inter-
mediate between L. circinatum and L. trifurcatum Baker. L. digitatum
Presl can not be distinguished as a species.

Queensland to northern India, southern China, and the Batanes Islands.

L. trifurcatum Baker, a Melanesian plant reported from Celebes by van
Alderwerelt, has the spikes in groups of two or three.

2. Lygodium semihastatum (Cav.) Desv.

Like L. circinnatum in plan, but usually larger throughout, the final
pinnules auricled on one side (sometimes on both sides) at the base, the
lobes less acuminate, and the sterile margins almost always finely crenate-
serrate. L. teysmannii v. A. v. R. is, judging by the description, very
like this species; in Philippine L. semihastatum the pinnz are often
twice forked.

Luzon to Mindanao and Borneo; Mariannes (7).
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3. Lygodium scandens (L.) Sw.

Dwarf-branch hairy, about 5 mm long, with a small terminal bud
buried in crinite hairlike brown scales; pinne usually 10-15 cm long,
pinnate; pinnules 3 to 5 on a side, alternate, gimple, deltoid-lanceolate,
acute or obtuse, minutely crenulate, cordate or truncate at the base and
articulate to a very narrowly winged stalk about 5 mm long; terminal
pinnule usually palmately lobed; fertile pinnules usually smaller and
rounder than the sterile. From both India and New Guinea I have
mixtures of sterile pinnz of this species with fertile ones of L. flezxuosum.

Africa to Polynesia, north to Formosa and southern China.

4. Lygodium polystachyum Wall.

Rachises hairy; dwarf-branch almost obsolete, with a small scaly ter-
minal bud; pinne about 20 cm long, pinnate; pinnules short-stalked,
3-5 cm long, deltoid-lanceolate, regularly pinnatifid more than halfway
to the costa into oblong, rounded segments, thinly herbaceous, glandular-
hairy on the veins; fertile segments contracted, each to one spike.

Birma and the Malay Peninsula. '

5. Lygodium flexuosum (L.) Sw.

Dwarf-branch 0 to 2 mm long; pinn# pinnate, 20 cm more or less long,
“often hairy throughout, rachis usually very narrowly winged ; lower pin-
nules long-stalked, upper ones almost sessile, stalks winged; pinnules
entire and narrowly deltoid-lancedlate, or with basal lobes on one side or
both (usual form), or pinnate with one pinnule on each side and each
of them with a short, broad lobe on the basal side; ultimate pinnules or
divisions usually 3 to ¥ cm long, sometimes longer, lanceolate, usually
acute or acuminate, truncate or cordate at base, the sterile margin finely
serrate. :

This is the most variable ‘species of Lygodium. Hooker and Baker in Synopsis
Filicum state.that L. salicifolium is a “form with small neat long-stalked seg-
ments.” I can not distinguish the “L. salicifolium Pr.” collected at Chittagong
by Hooker and Thompson from typical L. flexuosum.

Queensland to India, southern China, and Luzon.

6. Lygodium mearnsii Copel. Philip. Journ. Sci. Bot. 3 (1908) 37.

Dwarf-branch 5 to 9 mm long; sterile pinne 15 cm more or less long,
often wider than long; pinnules 2 or 3 on a side, the lowest with a stalk
1 cm or more long, pinnate, rachis winged ; pinnules I usually 1 on a side,
lobed on each side at the base, and the lobe on the lower side in its turn
lobed on one side, terminal segments lanceolate, mostly obtuse, crenate-
serrate into broad, shallow, denticulate teeth, herbaceous, glabrous; suc-
ceeding pinnules smaller and more simple; fertile pinnules smaller,
broader, and less cut, the spikes broad and flat.

Batanes Islands.
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7. Lygodium japonicum (Thunb.) Swtz.

Dwarf-branches 2 to 4 mm long; pinne up to 25 cin long, and 15 cm
broad, usually about two-thirds this size, rachis very narrowly winged;
pinnules decreasing upward in size and complexity, the lowest long-
stalked, pinnate; pinnules II 1 or 2 on a side, the lower stalked, lobed at
the base and the lobes often auricled on one side, end segments longest,
linear, obtuse, herbaceous, usually somewhat hairy, margin finely toothed ;
fertile pinna sometimes tripinnate, with small and numerous ultimate
pinnules of which lateral ones are as broad as long, lamina reduced and
sometimes almost wanting ; spikes usually 3 or 4 mm long. This also is a
very variable species. Specimens with partially fertile pinne are some-
times hard to distinguish from . flexuosum: but as a rule the linear
sterile segments and strong dimorphism make this species very easily
recognized. Korean plants have most finely dissected sterile fronds.
Specimens from India and Java have the sterile segments narrow but too
short to be linear. The Philippine plants have most ample and least
compound fertile pinnze. A specimen from Negros has spikes reaching
a length of 2 cm.

Japan and Korea to India and Australia.

8. Lygodium matthewi Copel. Philip. Journ. Sci. Bot. 3 (1908) 36. .

The giant of the genus with rachis 5 mm thick, and pinnse more than
50 cm long; dwarf branch 0 mm long, with very large terminal bud;
pinnules 1 or 2 on a side, long-stalked, cordate, dichotomously forked or
palmate ; terminal pinnules cuneate-cordate, dichotomously palmate with
5 or 6 segments which are 20 to 30 cm long, 3 to 4 em wide, acuminate,
irregularly serrate, lerbaceous, venation copiously reticulate, fertile
pinnz unknown.

Luzon, Mount, Maquiling, alt. 300 m.

9. Lygodium merrilli Copel. Philip. Journ. Sci. Bot. 2 (1907) 146, Pl IV.
(Plate XII.) )

Rachis 1.5 mm thick, hairy or glabrescent; dwarf-branch 0 mmn long;
pinnz up to 35 cm long: pinnules 2 or 3 on a side, the lower long-stalked,
forked or. rarely dichotomously palmate, decurrent-truncate, terminal
pinnule forked or rarely twice forked, segments up to 15 ecm long and
17 mm broad, obscurely serrate, membranaceous, glabrous; spikes ahout
5 mm long and 1.5 mm broad, on the tips of rather prominent teeth,
which do not appear in the cut with the original description; venation
reticulate.

Mindoro, alt. 300 m.

2. SCHIZAEA Smith.

Rhizome under or on the ground; fronds crowded, erect, sterile parts
terete, or simple and grass-like, or dichotomous: sterile segments or spike
born at the top; sporangia in a row along each side of the unbranched
vein, protected by the reflexed margin. A genus of about 25 species,

[N
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widely scattered, but chiefly in the tropics; there are a number of species
peculiar to New Gtuinea.

Fertile spikes pinnately arranged.
Frond terete.
Spikes 4 to 6 on each side....................... 1. 8. malaccana
Spikes 10 to 20 on each Side.......ooiii 2. 8. fistulosa
Frond flattened - 3. 8. dichotoma
Fertile spikes digitately arranged...........coooooiiis 4. 8. digitata

1. Schizaea malaccana Baker.

Stipes dense, not distinguishable from the frond, which is 10 to 20
cm long, weak, flexuose, subterete, simply channeled in front, not more
than 0.3 mm thick, the sterile and fertile ones similar; fertile segment
erect, often bilateral, 6 mm deep, with 3 to 6 slender spreading spikes
on each side, the lowest 4 to 5 mm long.

Malaya to Birma; Philippines (7).

2. Schizaea fistulosa Labill.

Frond 10-30 cm high, rigid, rush-like; fertile segment suberect, about
20 mm long with 10 to 20 rather erect spikes on each side, the lowest
3 min long ; otherwise like the preceding.

Borneo, teste Christ: Madagascar eastward to Chile.

3. Schizaea dichotoma (L.) Smith. (Plate XIII, A.)

Rhizome deep-seated ; stipes very crowded, not distinct from blade of
frond, 10 to 30 cm up to the lowest fork, channeled in front, upper part
and branches narrowly winged, branches 1 to 2 mm wide, repeatedly
dichotomous ; fertile segment terminal, dense, with usually 5 to 8 spread-
ing hairy spikes on each side. A dwarfed form grows on the bases of
coconuts. V '

Madagascar to Polynesia, northward to southern India and Luzon.

4. Schizaea digitata (L.) Sw. (Plate XIII, B.)

Stipes densely clustered brownish 2-5 cm high according to depth of
thizome, merging into the green frond which is up to 40 cm high and 4
mm broad, unbranched, coriaceous, the costa very salient beneath ; fertile
segment apical, so short that the spikes appear whorled ; splkes 2.5 to
4 cm long, 1 mm broad, brown.

Malaya to Fiji, the Bonin Islands and the Himalayas: Madagascar (1).

7. GLEICHENIACEZ.

Terrestrial ferns; last divisions of the axes of the fronds bearing pin-
nately arranged leaflets or segments; venation free; sori on the backs
of ordinary fronds, made of a few sporangia visible to the naked eye,
indusia wanting; annulus transyerse, not much above the middle; dehis-
cence by a longitudinal slit. Two genera: Stromatopteme w1th a single
New Caledonian species; and Gleichenia.
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GLEICHENIA Smith.

Rhizome creeping; frond erect or subscandent, with a terminal bud,

and one or few pairs of pinnese below it, the succeeding few divisions
usually dichotomous. Nearly 80 recognized species, chiefly tropical.

Subgenus I. EUGLEICHENIA. Segments very small and round.
Largest scales hardly 1 mm long, very lacerate............................. 1. G. circinnata
Pubescence including palez 1.5 to 2 mm long..........c.ccoooieinnnee. 2. G. vulcanica
Subgenus II. DICRANOPTERIS. Segments larger, oblong to linear.
Fronds pinnatifid or pinnate above the upmost fork.
No special leaflets borne at the forks.
Segments crenate .. ettt taar et et na e e aan 3. G.amboinensis
Segments serrulate near apex only. e e en s 4. Q. hirta
Segments entire.
Segments distinct and separate...............coooo . R 5. Q. hispida
Segments contingent or confluent.
Segments coriaceous.
Segments not horizontal.

Segments obtuse .............oi— 6. G. vestita
Segments acute ... ... 7. Q. loheri
Segments horizontal ... ... 8. G. laevigata

Segments not coriaceous.
Segments descending along several internodes.

Segments horizontal ... 8. @. laevigata
Segments not horizontal..........ccocooniiiii 9. G. oceanica
Segments on only 1 or 2 internodes..........cccc..cococceein... 10. G. hallieri
Each fork bearing a pair of special leaflets.
Segments rigidly coriaceous, bullate...................f... 11. Q. crassifolia
Segments not rigid, usually plane............................. 12. G. linearis
Fronds bipinnatifid above any fork.
Segments not at nearly a right angle..............._..____._.... 13. G. laevissima
Segments standing at almost right angles.
Segments clothed beneath with dense pubescence..................... 14. G. bullata
Segments not densely pubescent.
Pinnules stalked, lower segments reduced.............................. 15. @. norristi
Lower segments not reduced........................ 16. @. japonica

1. Gleichenia circinnata Swtz.

Rhizome stout, creeping, woody; well-developed fronds more than 50
em high, once or twice forked at the top with 1 to 3 pairs of pinnz below
the lower fork, the pinnz once or twice forked, and the lowest sometimes
with a pair of lateral pinne; axes brown, clothed with minute, rather
deciduous, dark brown, deeply lacerate scales; pinnules linear, some-
times 55 mm long, about 1.5 mm wide except at the base, borne on all
axes except the main rachis, cut to almost the costa into roundish, strongly
bullate, entire coriaceous lobes or segments, the lowest pair of which
are usually much enlarged, costa naked above, lacerate-squamulose be-
neath ; sori of 2 to 4 sporangia.

Malacca, Borneo, and Palawan to New Zealand; on mountain tops.

The var. borneensis Baker of Mount Kinabalu is described as having more
naked axes, longer pinna, and more bullate segments.



FERNS OF THE MALAY-ASIATIC REGION. 23

2. Gleichenia vulcanica Bl

Like the preceding, but more alpine in habit, more densely pubescent,
the larger scales 1.5 to 2 mm long, ciliate rather than deeply lacerate,
and usually reddish- or greyish-brown. Stunted specimens are not at
all forked, bearing the “pinnules” directly on the unbranched main axis
of the frond.

Java, Celebes, Philippines.

3. Gleichenia amboinensis v.A.v.R. Bull. Dep. Agr. Ind. Neerl. 18 (1908) 3.

Fronds 50 to 100 em high, dichotomous at the apex, otherwise pinnate ;
rachis clothed with deciduous, tomentose or furfuraceous pubescence;
pinna 2 or 3 pairs, erecto-patent, the upper ones dichotomous, the lowest
pinnate, dichotomous at the apex ; pinnules dichotomous, all their branches
foliaceous, deeply pinnatifid; segments linear-oblong, obtuse, crenate,
subcoriacous, usually glacous beneath, 1 to 2 cm long, about 2 mm wide,
the lowest ones usually reduced and suborbicular; the ultimate branches
acuminate, with coarsely toothed apex ; costee with a deciduous pubescence.

Amboyna, Buru.

4. Gleichenia hirta Bl. (G. dolosa Copel.) ‘ ‘

Frond, including stipe, often 1.5 m or more high; stipe very stout,
brown-scaly at the base, younger axes bearing a pale scurf and ciliate,
lanceolate, brownish scales 1.5 min long; rachis forked at the top but
with a terminal bud of apparently indeterminate growth, and below this
usually 2 to 4 pairs of pinne, which are 3 or 4 times forked and foliaceous
above the second fork from the bottom ; ultimate branches up to 25 cm
long; segments up to 13 mm long and 2.5 wide, not quite horizontal,
just in contact at the base, serrulate at the apex and rather obtuse,
herbaceous, glabrous above but not beneath, usually very glaucous beneath ;
sori of 3 or 4 sporangia. A beautiful plant.

Philippines, Moluccas: Java?

5. Gleichenia hispida Mett.

Fronds 50 to 100 cm high, stipe very stout and brittle, younger axes
densely ferruginous-felty, and the growing tips buried in felt, the palez
sparsely long-ciliate; rachis forked at apex, and below this bearing 1 to
3 pairs of pinna which are usually 3 times forked and foliaceous through-
out; segments not quite horizontal, mostly straight, up to 22 mm long,
about 1.5 mm wide, acute, moderately revolute, distinct and separated by
their own width, coriaceous, glabrous above; sori mostly of 4 sporangia.
@. koordersi Christ seems to be a rather depauperate form of this species.

Java, Celebes, Terndte and Luzon, on mountain tops.

6. Gleichenia vestita Bl. _

Fronds 50 to 100 cm high, the axes clothed with brown scales 3 to 5
mm long, 1 mm wide; rachis light brown, forked at the apex, and below
this bearing one or more pairs of pinne which are 1 to 3 times forked



24 . COPELAND.

and everywhere foliaceous, the final branches up to 25 cm long ; segments
10 to 14 mm long, 3 mm wide, confluent, obtuse, falcate or not horizontal,
revolute when dried, coriaceous, glabrous unless at the base of the costa
beneath, more or less glaucous beneath: sporangia 3 or 4 in a sorus.

Malaya, on high mountains. -

7. Gleichenia loheri Christ.

Creeping stem and bases of stipes clothed with dark-brown, lanceolate,
entire paleee 5 min long, stipes about 30 ¢cm high ; rachis bearing paired
pinnz, and the lowest of these, in well-developed specimens, also with 1
or 2 pairs below the final fork, the axes everywhere foliaceous or hearing
segments only down to the lowest fork, clothed with tawny, lanceolate,
subulate, lacerate-ciliate spreading scales; branches finally twice forked
at an acute angle, the ultimate branches up to 20 cm long; segments not
horizontal, barely confluent, deltoid-lanceolate, acute, 2.5 to 3 mm wide
at the base, 12 mm long, revolute in drying, coriaceous, dark-brownish-
‘green above, paler beneath but not glaucous, glabrous except on the cos-
tules beneath.

Luzon, Mount Banajao.

8. Gleichenia laevigata (Willd) Hook.

Rhizome naked, woody ; frond up to 150 cm or more high, stipe and
rachis brown, slender, naked, smooth, marked above by two sharp lines,
forked at the top, and below this bearing 0 to 5 pairs of pinne, in whose
axils and at the apex some small, congested, green bracts are sometimes
found ; pinne 2 to 5 times forked, everywhere foliaceous, widely divar-
icate, ultimate branches up to 20 cm long, axes glabrous or bearing very
minute, spreading scales ; segments at right angles, connected by a narrow
wing, up to 4 em long, 2 mm wide, straight, entire, obtuse, herbaceous or

- fairly coriaceous, more or less glaucous beneath, glabrous unless on the
costa beneath; sori of 3 or 4 sporangia, sometimes subtended by lacerate
squamules.

Malaya, widespread at mean altitudes.

9. Gleichenia oceanica Kuhn.

Frond up to 2 m high; pinne in small plants a single pair at the top,
but in large specimens several pairs lower down, several times dicho-
tomous at an acute angle, ultimate branches 10 cm or niore long, deeply
pinnatifid, rachises densely clothed with lanceolate, ferruginous, fimbriate
scales ; segments on all (or all but the lowest) axes of the pinne, standing
at an acute angle, close, short, 2 mm wide, acute, abruptly reduced toward
the apex of the branch, membranaceous, glaucous beneath ; sori medial.

I have followed Christ in framing this diagnosis, as the species is known in
Malaya only by the Celebes plant determined by him. Kuhn says explicitly that
the segments stand at a right angle, and are obtuse, and up to 24 mm long.

Celebes, Polynesia.
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10. Gleichenia hallieri Christ.

Rachis stout, chestnut, bearing a few brown subulate hairs, subnitent,
bearing paired lateral pinn below the apex ; pinnae about 3 times forked,
the lower “internodes” about 3 ¢cm long, 2 ecm wide, acuminate ; segments
only above the second fork from the apex, and deciduous except on the
ultimate branches, crowded but not imbricate, 1 ecm long, 2 mm wide,
entire, rather obtuse, thin-herbaceous, not glaucous beneath, very slightly
hairy; sori fugacious. -

Borneo.

11. Gleichenia crassifolia (Presl) Copel.

Frond very small or up to 40 cm high and broad, very hard and rigid
throughout, glabrous except the youngest part but the base of the stipe
rough; axis once forked and the branches pinnatifid into segments, or
forked and each branch once or twice forked, or, in the best-developed
specimens, forked at the apex and with a pair of twice-forked pinne
lower down; a simple or pinnatifid foliaceous bract is borne stipule-like
at each forking of naked axes; ultimate branches linear-lanceolate, obtuse,
entire toward the apex; segments oblong, obtuse, bullate; sori of 4 to 9
sporangia.

Luzon, Mindanao, on the highest mountains.

12. Gleichenia linearis (Burm.) Clarke.

Fronds with stipule-like leaflets at the forks, beside these only the
ultimate branches foliaceous, the segments linear or linear-oblong. One
~of the most variable of ferns, as here construed. It is usually glabrous,
and glaucous beneath; and subcoriaceous, but varies to herbaceous and
to decidedly hard; mature, fertile fronds vary from 40 cm to 6 m in
height ; they may be once forked, or several times forked or forked at the
top with paired lateral leaflets lower down, and these leaflets may also bear
paired leaflets below the fork; sporangia up to 14 in each sorus. An
exceedingly variable species, construed here as including G. Warburgii
Christ.

Japan and Korea to New Zealand, and throughout the tropics.
13. Gleichenia laevissima Christ. (Plate XIV.)

Stipe stout, up to 60 em high, 6 mm in diameter, scaly and verrucose
at the base, otherwise smooth, forking once, terminal bud of stramineous,
scarious scales; branches (pinne) ascending, 40 to 60 cm long, bipin-
natifid, their axes all naked, stramineous or brown; pinnules alternate,
borne at acute angles, shiort-stalked, up to 17 em or more long, acﬁminate;
segments linear, borne at acute angles, up to 18 mm long, 1.5 to 2 mm
wide, subacute, entire, bullate, glabrous, not glaucous, coriaceous ; sori of
3 to 5 sporangia, almost covering the surface.

China, Luzon. '
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14. Gleichenia bullata Moore (G. arachnoides Mett.)

Like @G. japonica, but the segments rigidly coriaceous, bullate, clothed
beneath with dense, cobwebby, ferruginous pubescence; and the coste,
at least near the base, bearing lanceolate, apiculate, dark-chestnut scales,
2 mm long, with whitish ciliate margins.

Java, on summits of high mountains.

15. Gleichenia norrisii Mett.

Pinnz a single pair at the top of the stipe, 60-90 cm long; pinnules
lanceolate, the lower distinctly stalked, 15-23 cm long, cut to a narrow
wing into close, entire, ligulate, obtuse segments, rigidly coriaceous,
glabrous on both surfaces, green or glaucous beneath ; sori medial, 12 to
20 to a segment.

Malacea.

16. Gleichenia japonica Spr. (G. longissima Bl. G. glauca (Thunb.) Hook.,
non Swartz).

Stipe stout, in large plants 1 to 2 cm high, usually forked only at the
top, but not rarely bearing pairs of pinnae lower down, terminal bud of
foliaceous bracts; pinna more or less horizontal, 1 to 2 m long, almost
bipinnate, rachises winged by narrow ridges, glabrous or more or less
beset with tawny, entire or somewhat ciliate scales beneath and on the
sides, sometimes white-cobwebby on top; pinnules up to 20 ¢m or more
long, standing mostly at right angles to the rachis, acuminate, sessile or
nearly so, linear-lanceolate, cut almost to the chaffy or glabrescent coste;
segments standing at almost a right angle, close, broadly linear, obtuse,
-entire, herbaceous to coriaceous, dark-green and glabrous above, almost
glabrous or with scaly costules beneath, and paler, and usually glaucous.

The typical Japanese plant is of moderate size, the pinnules not quite at right
angles to the rachis, comparatively thin in texture, and conspicuously glaucous.

G. gigantea Wall. is a large form, the bases of whose segments form raised
lines along the coste.

G. excelsa J. Sm. is the very large coriaceous form common in the Philippines,
the lowest segments often lacerate on the side toward the rachis.

Japan to India and Polynesia and Australia. ’

8. PARKERIACEZ.

Rhizome in mud: fronds clustered, usually tripinnatifid, dimorphous;
veins reticulate without free included veinlets ; sporangia scattered, not in
sori, opening by a transverse slit, annulus of very numerous cells or rudi-
mentary. A single genus.

CERATOPTERIS Brongniart.

Characters those of the family. A single species.
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Ceratopteris thalictroides (L.) Brongn. (Plate XV.)

Stipes 5 to 30 cm high, fleshy; frond deltoid-ovate; rachises flattened
and winged ; pinnules few and their segments very few; sterile segments
oblong or lanceolate, usually obtuse, entire, fleshy or membranaceous ;
fertile segments narrowly linear, acute, often deficient in chlorophyll, the
margin folded over the sporangia. This fern is common in wet meadows
and along ditches. The fronds normally stand above the water, but the
sterile are not rarely immersed.

Pantropic, and north to Japan.

9. MATONIACEZ.

Rhizome creeping hairy ; fronds dichotomous but with unequal develop-
ment of the branches; sori dorsal, of few (up to 14) sporangia borne on
or at the base of a raised receptacle, which also bears the umbrella-shaped
peltate indusium ; sporangia opening almost transversely; annulus only
oblique enough to be complete. Two genera and only three known
species. Perhaps the remnant of a primitive group ancestral to Poly-
podiaceae and Cyatheaceae.

Frond erect, pedate or fan-shaped.......... SO SO 1. Matonia
Frond pendent, sympodial, elongate...........ccccoovei i 2. Phanerosorus

1. MATONIA R. Brown.

Fronds erect stout, rachis forked at the apex, each branch giving off
pinnatifid pinnae on the upper (inner) side; veins free except that the
sori are borne where a number of veinlets converge; indusium curved
back under the sporangia almost to the receptacle.

Segments oblique, acute........................ woeeeeee 1. M. pectinata
Segments at a right angle, obtuse............ . 2. M. Fozworthyi

1. Matonia pectinata R. Br.

Stipe rigid, about 2 m high when well developed; longer pinna 20
(to 60?) cm long, linear, hard-coriaceous, brownish above, more or less
glaucous beneath, glabrous; segments borne at an acute angle, falcate,
narrowed from the base, acute; sori borne at the bases of the segments;
sporangia about 7.

Malacca, Mount Ophir; Amboyna?

2. Matonia foxworthyi Copel. Philip. Journ. Sci. Bot. 3 (1908) 343. (Plate
XVIL.) .

Like the preceding species, but the segments horizontal, straight, ob-
tuse, truncate, or retuse, linear, up to 35 mm long, often bearing more
than one sorus on a side.

Borneo, Sarawak, Mount Poé&, alt. 1,700 m.
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2. PHANEROSORUS Copeland.

Fronds pendent with slender stipe and rachis, sympodially branched
as in Lygodium, each dwarf branch bearing a pair of one to three times
dichotomous pinne; veins free or forming costal areolee; sori usually
just outside these areol® ; indusium but slightly curved under the sporan-
gia; sporangia 10 to 14. Only one species known.

Phanerosorus sarmentosus (Baker) Copel. Philip. Journ. Sci. Bot. 3 (1908)
344. (Plate XVIL.)

Fronds up to 1 m. long; ultimate divisions up to 14 cm long, 3 to 4
mm wide, more or less sinuate, obtuse, coriaceous, ash-green; sori some-
times copious, 2 mm in diameter.

Borneo, Sarawak, around limestone caves at Niah and Bidi.

10. CYATHEACE .

Caudex erect and almost always arborescent; fronds usually twice or
more pinnate ; sori dorsal or marginal, globose, with more or less prom-
inent receptacle; sporangia opening by a transverse slit, the annulus
(except exceptionally in Balantium) oblique enough to be a complete
ring. A family including one or two small genera besides those in this
region. Through Balantium, at least a part of the genera included here
are closely related to the Polypodiaceae.

Sori dorsal ... e 1. Cyathea
Sori marginal.
Fertile tooth slightly modified.

Ultimate divisions oblique.............c.....oo . 2. Balantium
Ultimate divisions not oblique.................................. 3. Dicksonia
Fertile tooth greatly modified........ . - . 4. Cibotium

1. CYATHEA Smith.

Tree ferns (with rare exceptions), often very large; sori on the backs
or in the forks of the fertile veinlets. These ferns are usually separated
artificially into three genera. Cyathea, Hemitelia or Amphicosmia, and
Alsophila. As construed here, Cyathea includes about 400 species, chiefly
tropical. '

1. Frond Simple ... 1. C. sinuata
1. Pinna not lobed, not cordate............ 2. C. moluccana
1. Pinna lobed or almost entire, cordate...... [, 3. C. hookeri
1. Pinnules not lobed.
2. Pinnules less than 2 em 1ong.....coooomoemmei 4. C. dulitensis
2. Pinnules more than 3 em long. )
3. Rachises glabrous ... 5. C. alternans
3. Rachises finely hairy above. ’
4. Sori not costular............ S A 6. C. podophylla

4. Sori costular, crowded........occomrii 7. C.rheosora
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1. Pinnules at least lobed, dimorphous.

2. Veinlets simple .........c.cccooe. RS 8. 0. dimorpha
2. Veinlets forked.

3. Fertile pinnules T deeply erenate........cooommimmmmonsissseccnns 9. C. fructuosa
. 3. Fertile pinnules 1! not deeply crenate 10. C. mindanaensis

1. Pinnules at least lobed, not dimorphous, lobes not twice as long as broad.
2. Indusium evident and persistent.

3. Rachises clothed with copious hairy chaff............... 11. C. philippinensis
3. Rachises glabrous or bearing minute scales.
4. Rachis UnArmed .......o.coooooooocceccceeiimnnmeme et 12. 0. polypoda
4. Rachis bearing spines or prickles.
5. Squamulae lacerate ...... gemceemeacanaesassssstasarancensascs 13. C. integra
5. Squamulae bullate, not evidently lacerate...........ccocevnvv 14. C. suluensis

2. Indusium inconspicuous or wanting.
3. Axes black or purple.
4. Sori medial.

5. Rachis of pinna glabrous.......oicncenene 15. . formosana

5. Rachis of pinna pubescent above....................... 18. C. glabra (A. dubia)
4. Sori costular.

5. Pinnules pinnate ........ 17. C. atropurpuree

5. Pinnules only lobed.
6. Frond thin or subcoriaceous, green.

7. Sori eoStUlAT oo s 18. C. ramispina
7. Sori medial ........... ... 19. C. ridleyi
6. Frond hard-coriaceous, brown when dry............... 20. C. recommutata

3. Axes brown or stramineous.
4. Segments separated by a rounded sinus.

5. Wing narrow, veinlets simple.........ccooiini 21. C. sangirensis

5. Wing broad, veinlets mostly forked.........coomimvcinaccicns 22. C. obscura
4. Segments crowded or close together.

5. Frond hardly 50 em 10ng ..o 23. 0. hancockii’

5. Frond 1 m or more in length. .

6. Sori medial, 1 mm in diameter.

7. Lamina glabrous ... 24." C. squamulata

7. Lamina bearing white bairs beneath.................. 25. C. margarethae

6. Sori costular, 0.25 mm in diameter..................... 26. 0. boninsimensis

1. Pinnules at least lobed, not dimorphous, lobes narrow.
2. Rachis black or purplish-black.
3. Indusium wanting, axes shining.

4. Pinnules cut three-fourths to costa............ccooiomiiri. 27. C. henryi
4. Pinnules cut to costa. ... 28. C. melanorachis
4. Pinnules I stalked ..o 29. C. truncata
3. Indusium evident, frond tripinnatifid..............c. 30. C. aneitensis -
3. Indusium evident, frond tripinnate, axes dull. ’
4. Rachis unarmed. ..o 46. C. schizochlamys
4. Rachis muricate. '
5. Pinnules I' 6 mm long, sori medial............................ 31. C. arachnoidea
5. Pinnules I 12 mm long, sori costular........ 32. C. tripinnata

2. Rachis not nearly black.
3. Rachis of frond or pinna bearing pubescence of two or more kinds mixed.
4. Rachis nodulose, pustulose or verrucose.
5. Pubescence all white or grey.
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6. Indusium wanting.

7. Long hairs on secondary rachis copious................ 33. C. tomentosa
7. Long hairs on secondary rachis very sparse.

8. Long palee without dark marginal sete............ 34. C. lepifera

8. Long pale® bearing dark marginal sete.................. 35. C. crinita

6. Indusium evident . reverceeeeneeee. 36, C. StTIgOSA

5. Pubescence partly or wholly reddish.
6. Larger scales sparse.
7. Indusium symmetrical.
8. Prominent “aerophores” on rachis at bases of pinne.
37. C. zollingeriana

8. Without prominent aerophores........................ 38. C. rufo-pannosa
7. Indusium false or one-sided.
8. Pinnules I entire ... 39. C. heterochlamydea
8. Pinnules ! crenate or lobed E— 40. C. mitrata
6. Larger scales copious.
7. Indusium evident............ 41. C. loheri

7. Indusium wanting or inconspicuous.................. 42. C. fuliginosa
3. Rachis unarmed or merely bristly.
4. Indusium present.

5. Pubescence of two kinds of scales...................... 43. C.inquinans
5. Pubescence of hairs and scales.
6. Segments crenate into bullate lobes.............................. 44. C. oinops
6. Segments entire or crenulate at apex.
7. Frond tripinnatifid.......... 45. C. javanica
7. Frond tripinnate.
8. Rachis densely pubescent, scales large........ 46. C. schizochlamys
8. Rachis sparsely pubescent, scales small........... 47. C. sumatrana

4. Indusium rudimentary, rachis above hirsute, without palez. :
48. C. raciborskii

4. Indusium wanting, palez on rachis above......................... 49. C. lurida
2. Rachises of frond or pinne pubescent, but not with two kinds of pubescence
mixed.

3. Pinne 8-15 cm long.
4. Indusium none, sori medial.
5. Frond about 1 m long.... ... 50. C. batjanensis
5. Frond about 45 cm long.... ..o '23. C. hancockii
4. Indusium persistent, sori costular............................. 51. C. havilandii
3. Pinnz much longer.
4. Cost scaly beneath or glabrous. .
5. Segments glandular-ciliate ... 52. C. subglandulosa
5. Segments not glandular-ciliate.
6. Pinnules nowhere cut to the costa.
7. Sori costular.
8. Indusium breaking irregularly.

9. Sides of segments crenate.......................... 53. C. crenulata
9. Segments serrulate throughout.
10. Pinne and pinnules sessile................... 54. C. foxworthy:
10. Pinne and pinnules stalked........................ 63. C. ferruginea

9. Segments nearly or quite entire.
10. Scales on costz dark.
11. Long hairs beneath costa none................ 55. C.lanaensis
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11. Sparse long hairs on coste beneath...... 56. C. korthalsii
10. Scales on coste light................... resnrenane 67. C. hymenodes

8. Indusium opening to form a cup with entire rim.
58. C.orientalis

8. Indusium forming a low cup from the start....... 59. C. walkerae
8. Indusium wanting. .
9. Rachis unarmed.................. 60. C. modesta
9. Rachis asperulous.
10. Lamina glabrous ... 61. C. melanopus
10. Lamina ciliate beneath...................... . 62. C.wallacei

7. Sori medial.
8. Segments not coarsely toothed... .. 63. C. ferruginea
8. Segments cowxggly toothed.........oi 64. C. assimilis
6. Lowest segments free but adnate.
7. Palez on coste fairly copious.

8. Costal palee pale, bullate................... e 65. C. negrosiana
8. Costal palee fulvous or rufous. :
9. Pinnules 5-7 em long.............oooiiiiii 66. C. christii
9. Pinnules 8-12 em long...............ococeee 67. C. alderwereltii
7. Pale® on coste very sparse or none.
8. Indusium a 1oW CUP......ccoooiiiiiiiiiiiie e 59. C. walkerae
8. Indusium evident and at first complete.
9. Segments crowded - 68. C. callosa
9. Segments not at all crowded......................... 69. C. halconensis
6. Lowest segments free and contracted at base.
7. Lamina lacerate-scaly beneath..........o..ococooioii. 70. C. celebica

7. Lamina minutely paleaceous or glabrescent; indusium evanescent.
71. C. teysamnnii

7. Lamina glabrous; indusium persistent.................... 40. C. mitrata

7. Lamina glabrous or sparsely hairy; indusium wanting or incon-
spicuous.

8. Lowest pinnules deflexed........c.cocoooeeeneenia.. e 72. C. pustulosa

8. Pinn® short-stalked, pinnules not deflexed.
9. Costa without setiferous scales.
10. Secondary rachises visibly spiny.
11. Base of stipe without whitish palec.
12. Coste scaly beneath............................ 73. C. latebrosa
12. Coste glabrous beneath................. 74. C. ourranii
11. Base of stipe with broad white and narrow brown palee.
75. 0. calocoma
10. Secondary rachises not visibly rough............ 76. C. caudata
9. Costa with setiferous as well as bullate scales.... 77. C. elmeri
4. Costa hairy beneath.
5. Indusium persistent and glandular..................... 78. C. adenochlamys
5. Indusium thin, not glandular. :

6. Pinnules cut to the costa 79. C. leucotricha

6. Pinnules cut to a narrow wing.......................___. 80. C. burbidgei
5. Indusium evanescent or none. :
7. Secondary rachises very scaly..... ... - 81. C. albosetacea
7. Secondary rachises not very scaly.
8. Lamina glabrous, sori costular.................. 82. C. chinensis

8. Lamina hairy, sori medial..................._ . . 83. C. trichodesma
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2. Rachis glabrous beneath.
3. Coste strigose beneath.

4. Segments 2 to 3 mm apart..................... . 84. C. cyclodonta
4. Segments €lose.... ..o 85. C. andersoni
3. Costee very scaly beneath......... ... 86. C. kingii

3. Costae glabrous beneath or slightly scaly.
4. Indusium at first evident and complete.
5. Coste subscaly beneath, sori costular.
6. Segments entire, lamina somewhat glaucous beneath.
87. C. brunoniana
6. Segments serrate.
7. Rachis spiny.

8. Indusium promptly evanescent... ... 88. C. decipiens
8. Indusium more persistent................................ 89. C. spinulosa
7. Rachises not Spiny..........oooo s 90. C. mearnsii

5. Coste glabrous beneath, sori medial.
6. Dried fronds dark-green above.

7. Pinnules pinnate.............o 91. C. saccata

7. Pinnules pinnatifid ... 92. C. runensis

6. Dried fronds whitish above.................. .. 93. C. leucophacs

4. Indusium a ring around base of sorus....................... 94. C. junghuhniana
4. Indusium wanting.

5. Costee glabrous above..........oo 95. C. mertensiana

5. Costee more or less hairy above.
6. Rachises unarmed
6. Rachises pustulose or spiny.

7. Pinnules not more than 9 cm long.

96. C.ornata

8. Dried frond brown above............coooiiis 97. C. clementis
8. Dried frond dark-green above.
9. Coste glabrous beneath.............................. 98. C. fauriei
9. Coste sparsely scaly beneath......................... 99. C. confucii
7. Pinnules 10 cm or more long.
8. Palem at base of stipe white.................. 100. C. contaminans
8. Palez at base of stipe brown........................ 101. C. fenicis

1. Cyathea sinuata Hook. & Grev.
Caudex 1 m high; fronds undivided, 60 to 90 cmn long, 3 to 6 cm
broad, sinuate, short-stipitate.

Ceylon, known in a single forest.

2. Cyathea moluccana R. Br. (C. Brunonis Wall., Hook.).

Trunk short; stipe 30 to 60 ecm or more long; fronds 60 cm long, or
sometimes much larger; pinnz entire or nearly so, 15 to 35 cm long,
caudate-acuminate, oblique at base and short-stalked.

Malay Peninsula and Archipelago, at low altitudes; unknown in the Philippines.

3. Cyathea hookeri Thwaites.

Small but arBorescent, trunk 3 to 4 cm thick:; stipe short, black,
muricate at hase and subpaleaceous; frond 60 to 90 em long, 10 to 13
cm broad, pinnate; pinne with broad base auricled on both sides, nar-
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rowly lanceolate, acuminate, subsessile, coarsely dentate-pinnatifid, more
or less entire toward the apex ; veinlets pinnate; sori dorsal on the veins
or in the lower axils; indusium breaking into irregular lobes.

Ceylon, with C. sinuata.

4. Cyathea dulitensis Baker.

Trunk short, 30 cm high ; stipe 45 cm long, brown, clothed at the base
with large linear-subulate, membranaceous, brown scales, naked upward;
frond 30 cm long, 12 to 15 em broad, thick-coriaceous, green and glabrous
on both sides, bipinnate ; pinnz 24 mm wide, lowest reduced and deflexed.
the lower ones stalked; pinnules 4 mm wide; linear-oblong, subentire,
margin deflexed, the lowest free but adnate; veinlets forked, immersed;
sori medial, indusia campanulate, glabrous, persistent, breaking irregularly.

Borneo (Sarawak, Mount Dulit, alt. 1,200 m.)

5. Cyathea alternans (Wall.) Presl. »

Trunk 3 to 4 m high; frond bipinnate at base; pinnz up to 45 cm
long, 15 c¢m broad, sometimes much smaller, stalked; pinnules entire
or serrate, acuminate ; rachis smooth and glabrous, tawny-brown ; veinlets
once or twice forked; sori more or less biseriate; indusium thin and
fragile.

Penang, Borneo.

6. Cyathea podophylita (Hooker) Copel. (Alsophila podophylla Hooker in
Journ. Bot. 9 (1857) 334).

Frond typically simply pinnate, but sometimes bipinnate with almost
entire lobes, or even tripinnate; rachises hairy above, dark purplish ; seri
minute, globose, in one to several rows parallel to the eosta, those nearest
the costa medial on their veinlets, but those nearest the apex almost cos-
tular ; indusium none.

This is a variable fern, and not always distinet from C. glabra.

Hongkong, Chusan, (?) Liu Kiu.

Alsophila dubia Beddome in Journ. Bot. 26 (1888) 1, is intermediate
between . glabra and C. podophylla, but said to be nearer the latter.
"It is described as follows: Rachises purple-brown, slightly furfuraceous
above, glabrous beneath; frond subcoriaceo-membranaceous; pinnze 40 to
50 em long, pinnate, apex pinnatifid ; pinnules 10 em long, 15 mm bread,
on petioles 2 to 3 mm long, very acuminate, more or less truneate at
base, pinnatifid only about one-sixth of the way to the costa, lobes rather
truncate; coste scaly beneath or at length glabrous, furfuraceous above;
veinlets gimple; sori large, usually on the lowest I or 2 veinlets, some-
times on 3 or 4 veinlets, then costular and not forming an inverted V
as in C. glabra.
Perak, alt. 1,200 m, Born‘eo, Java.
80915——3

\/)
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7. Cyathea rheosora (Baker) Copel. (Alsophila rheosora Baker in Journ.
Bot. 28 (1890) 262).

Trunk 1 m high; frond ample, deltoid, bipinnate, moderately firm in
texture, green and glabrous on both surfaces; rachises brown, without
scales or prickles; pinne oblong-lanceolate 45 to 60 by 17 to 20 cm;
pinnules lanceolate, deeply crenate, 15 to 18 mm broad, truncate at base,
the lower distinctly stalked ; main veins 3 mm apart; veinlets 4 or 5 on
a side, simple; sori costular, crowded, exindusiate. Related to C. glabra
and C. podophylla.

Tonkin.

8. Cyathea dimorpha (Christ) Copel. (Alsophila dimorpha Christ in Ann.
Jard. Bot. Buiten. IT 4 (1904) 41).

Trunk 4 m high; Stipe and rachis chestnut, unarmed but rough,
clothed with obscure furfuraceous scales; pinne dimorphous, the fertile
occupying the middle of the frond ; sterile pinnules shallowly lobed with
crenulate lobes, fertile pinnules deeply pinnatifid; veinlets simple, about
3 on a side; sori large, exindusiate.

Celebes.

9. Cyathea fructuosa Copel. in Elmer’s Leaflets, 2 (1908) 419.

Trunk 3 to 5 m high, 10 em thick; frond almost sessile, 2 m long,
60 to 90 cm broad, tripinnate ; rachis setose-paleaceous above, furfuraceous
beneath, rough, rachises of pinn@ clothed beneath with minute fur-
furaceous squamules and large rufo-stramineous scales 5 mm long ; coste
clothed beneath with smaller palez of the same color; secondary pin-
nules distinct and separate, 12 mm long, 2 to 2.5 mm broad, dimorphous,
the sterile entire or nearly so, the fertile deeply crenate; sori round,
crowded ; indusium rust-color.

Negros Island, on Horn of Negros Mountain.

10. Cyathea mindanaensis (Christ) Copel. (Alsophila mindanaensis Christ
in Monsunia 1 (1900) 90).

Frond hard-coriaceous; pinne 40 cm long, ovate, dimorphous; sterile
parts apparently tripinnatifid, the fertile tripinnate; rachis clothed with
long, wooly, rufous fibrils, not spiny; veinlets forked ; sori minute, cos-
tular, exindusiate.

Mindanao, district of Davao.

11. Cyathea philippinensis Baker.

Trunk short, slender; frond 1 m long, 30 cm broad; stipe short,
very scaly; rachises all densely paleaceous with gray and brown scales,
unarmed ; larger medial pinnae bipinnate at the base; pinnules sessile,
acute, costae sparsely hairy above, scaly beneath; segments 4 mm long,
3 mm broad, entire or crenulate, obtuse, lamina glabrous, coriaceous;
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veinlets about 3 on a side, simple or forked ; sori medial, indusium per-
sistent in large fragments.

Described from a Philippine plant in cultivation at Kew, and since collected
on Mount Banajao, Luzon.

12. Cyathea polypoda Baker.

Frond ample, green on both sides, glabrous except for copious whitish,
convex, ovate scales, especially on the veinlets beneath; rachis glabrous,
unarmed ; pinne oplong or lanceolate, 45 cm long, 10 to 12 cm wide;
pinnules lanceolate, mostly petiolate, lowest 6 cm long, 12 mm broad, cut
almost to the costa; segments oblong, obtuse, entire, 3 to 4 mm broad;
veinlets 7 or 8 on a side, forked ; sori medial, indusium cup-shaped, small,
glabrous. Near C. integra.

Borneo (Mount Kinabalu, alt. 2,100 m).

13. Cyathea integra J. Sm.

Trunk 2.5 to 7 m high; fronds 2 m long; rachises brown, beset with
sharp spines and sparsely scurfy with minute scales, a few of which are
also on the under side of the costae and costules, costa hairy above; pin-
ne 45 cm long, the lower ones somewhat reduced ; pinnules 13 cm long
or less, 24 mm wide, the lower ones reduced, stalked, cut two-third of the
way to the costa into broad, subfalcate, subacute or obtuse, usually entire,
thinly coriaceous segments; sori medial, indusium brown, very persistent.

Luzon to Mindanao, Amboyna.

14. Cyathea suluensis Baker.

Like C. integra, but the rachises less spiny and more scaly, the scales
larger and more entire, and more or less bullate, and the frond greener.

Jolo and Mindanao, alt. about 600 m.

15. Cyathea formosana (Baker) Copel. (Alsophila formosana Baker in Ann.
Bot. 5 (1891) 190).

“Frond ample, tripinnatifid, moderately firm, glabrous, green on both
surfaces, rachis of pinnae naked, castaneous. Pinn# oblong-lanceolate,
30 to 45 cm long, 12 to 15 cm broad. Pinnules sessile, lanceolate, nearly
24 mm broad, cut down to a broad wing into oblong lobes 4 mm broad:
Veins 6- to 8-jugate. Sori medial.” A very variable plant, which is
probably not distinet from C. glabra.

Formosa.

16. Cyathea glabra (Blume) Copel. (Gymnosphaera glabra Blume, Enumer-
atio (1828) 242).

* Trunk 1 to 2 m high, slender; stipe rough, scaly at the base, upward,
like the rachises, glabrescent, shining, dark purple; pinna usually 45 to
60 cm long, stalked ; pinnules 5 to 9 cm long, 8 to 15 mm broad, mostly
stalked and truncate at the base, acuminate, cut one-fourth to one-half
of the way to the rachis, rarely deeper, the lobes triangular, rounded or
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ovate, serrate; veinlets simple; sori medial or above the middle -of the
lowest veinlets, but the upper ones close to the costa, indusium wanting.
Nearly related to this-species are C. formosana, A..dubia, C. atropurpurea,
C. ramispina, C. podophylla, C. recommutada, and C. Hancockii. The
Celebes plant is larger than that found elsewhere in Malaya, but even it is
smaller than most tree ferns; a confusion of species is probably respon-
sible for the report of trunks 18 m high in India.
Malaya, India, China, Formosa.

17. Cyathea atropurpurea Copel. in Philip. Journ. Sci. Bot. 3 (1908) 354.
(Plate XVIII.)

Trunk 2 m high, 4 em in diameter; frond 150 e¢m long, 60 cm wide;
stipe and rachis purple, unarmed, the base of the stipe clothed with long,
rigid, appressed pale® with pale margins, and bearing some very reduced
pinne almost without lamina, but not spine-like; rachises bearing purple
hairs above and very sparse squamul® beneath ; pinnules 7 cm long, cau-
date, at the base cut to the rachis and the secondary pinnules contracted
at the base, margins serrate, coste hairy above, beneath bearing bullate
scales, as do also the costules, lamina smooth, purplish-green; veinlets
simple, about 5 on a side; sori costular, indusium wanting.

Mount Halcon, Mindoro, alt. 750 to 1,050 m, common on ridges.

18. Cyathea ramispina (Hooker) Copel. (Alsophila ramispina Hooker, Syn.
Fil. (1866) 42).

Frond dark-green above, paler beneath ; stipe subasperous, ebeneous, as
are also the rachises and coste, scaly at base and bearing 3 to 5 hranched,
black spines 4 cm long; pinnules 6 cm long, 12 mm wide, cut two-thirds
to the costa, costa beneath bearing minute, brown, bullate scales; lobes
oval-oblong, obtuse, serrate toward the apex; veinlets mostly simple; sori
small, costular, exindusiate.

Borneo (Sarawak, alt. 900 m).

19. Cyathea ridleyi (Baker) Copel. (dAlsophila ridleyi Baker in Ann. Bot. 8
(1894) 122).

Fronds ample, deltoid, tripinnatifid, somewhat rigid, green and glab-
rous on both sides; rachis naked, dark-chestnut, unarmed ; pinne 30 cm
long, oblong-lanceolate; pinnules 3 to 5 cm long, 8 to 12 mm wide,
sessile, linear, subobtuse, base truncate, the lower ones cut halfway to the
costa ; segments oblong, entire; veinlets 4 to 6 on a side, evident, curved,
simple or the lowest forked; sori medial, exindusiate. Related to C.
recommutata and C. squamulata.

Singapore.

20. Cyathea recorhmutat'a Copel. nomen novum (Alsophila commutata Mett.
1863, not C. commutata Spr.).

Frond hard-coriaceous, brown when dry ; stipe scaly, rough at base, and, -
like the rachises, dark-purple, subulate-squamulose; pinnese stalked, 40
cm long; pinnules about 8 cm long, broadest above the middle, stipi-
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tate, pinnatifid less than halfway to the costa, serrate, the fertile, at least
sometimes, reduced; veinlets about 5 on a side, simple; sori costular,
exindusiate. . .

Malacca; Batjan (fide Christ in Monsunia 90).

21. Cyathea sangirensis (Christ) Copel. (Alsophila sangirensis Christ in
Monsunia 1 (1900) 90). ’

Frond 70 cm long, broadly ovate-deltoid ; stipe stramineous, unarmed,
but like the rachis rough with black pustules and hair-like scales; pinne
10 to 15 on a side, ovate, their rachises strigose-pilose; pinnules 4 cm
long, 1 em wide, cut to a narrow wing; lobes ovate, obtuse, crenulate,
separated by rounded sinuses; veinlets simple; sori 4 on each side,
crowded, exindusiate.

Sanguir.

22. Cyathea obscura (Scort.) Copvl. (Alsophila obscura Scort.; Bedd. in
Journ. Bot. 25 (1887) 321, pl. 278, f. 2).

Caudex 2 m high; stipes 30—60 cm long, densely clothed toward the
base with long lanceolate, sharply serrate scales; fronds 120 to 150 cm
long, 60 cm broad, bipinnate; rachis scaly above, naked beneath; pinne,
middle ones 30 to 45 cm long, 8 to 15 cm broad, smaller toward ends of
frond, their rachises hairy above, naked beneath; pinnules 4 to 7 cm long,
12 mm broad, truncate at base, apex obtuse, subcoriaceous, glabrous except
for hairs on costa and bullate scales on costules beneath, cut halfway to
the costa into bread, obtuse segments ; veinlets 4 or 5 on a side, simple or
more often forked ; sori medial on the lower veinlets, mixed with hyaline,
moniliform hairs. '

Perak.

23. Cyathea hancockii Copel. (Alsophila denticulata Baker in Journ. Bot.
23 (1885) 102, not Cyathea, Goldm.).

Trunk short; stipe 30 cm long, brown, the base clothed with light-
brown lanceolate palez 1 cm long, the rachis brown, sparsely scaly, glabres-
cent; frond 45 cm long, moderately green on both surfaces, hairy on the
ribs above, the lamina glabrous, but the costules beneath bearing minute,
ovate, bullate scales, tripinnatifid but fertile in bipinnate and bipinnatifid
forms as well ; lower pinne largest, lanceolate-deltoid, 10 to 15 cm long,
3 to 5 cm broad, stalked ; lower pinnules distinct, sessile, lanceolate, pin-
natifid ; segments oblong, 2 to 2.5 mm broad, inciso-crenate; veinlets
simple or forked ; sori medial, superficial, brown, receptacle low, indusium
none. Named for its first collector.

Formosa, south China.

24. Cyathea squamulata (Blume) Copel. (Gymnosphaera squamulata Blume
Enumeratio 243).

Trunk 2 m high, 8 cm thick; stipe 30 cm long, unarmed .or slightly
Inuricate, bearing broad palee 2.5 cm long, bright-brown with garker
‘margins.; rachiges hirsute above, hairy or .slightly .scaly heneath ; sfrand
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1 to 2 m long, half as wide, narrowed below, herbaceous; pinn short-
stalked, the middle ones up to 17 cm broad; pinnules short-stalked,
close or imbricate, 13 to 16 mm wide, acuminate, cut to a broad wing,
costa scaly at base with fuscous, lanceolate ciliate, deciduous scales; seg-
ments 4 mm broad, obtuse or truncate, subfalcate, entire or crenulate,
costules beneath bearing a few minute lacerate squamules; veinlets 6 or
%7 on a side, forked or simple; sori medial, exindusiate.

Malaya (at least, in Java).

25. Cyathea margarethae (Schroter) Copel. (Alsophila margarethae Schr.
ex Christ in Ann. Jard. Bot. Buit. II 5 (1905) 136).

Frond ample, bipinnate; pinne 40 cm long, 15 cm wide; pinnules 7
cm long, lanceolate, cut two-thirds to the costa; segments almost im-
bricate, 4 mm long, 3 mm wide, truncate, entire, the under surface and
margin bearing long white hairs and a few minute scales, herbaceous;
rachis tawny-brown, unarmed, bearing short chestnut hairs, and pale
subulate paleze 1 cm long ; veinlets 5 to 8 on a side, the upper ones forked ;
sori medial, brown, hardly 1 mm in diameter, mixed with hairs, exin-
dusiate. Conspicuous among Malayan species for its hairyness.

Borneo.

26. Cyathea boninsimensis (Christ) Copel. (Alsophila boninsimensis Christ
in Monsunia 1 (1900) 90; Hemitelia, Diels).

Stipe fulvo-stramineous, glabrous, asperulous; rachis minutely rough,
glabrous ; pinne 1 m long, 10 ecm wide; pinnules 5 cm long, 15 mm wide,
lanceolate, acuminate, cut so as to have exactly the appearance of Dryop-
teris filiz-mas parallelogramma, coste pubescent above; veinlets 7 or 8
on a side, all forked, conspicuous; sori minute, 0.25 mm wide, costular,
surrounded by scales but without evident indusium.

Bonin Islands.

27. Cyathea henryi (Baker) Copel. (Alsophila henryi Baker in Kew Bull.
(1898) 229).

Trunk 2 to 6 m high; frond ample, tripinnatifid, fairly firm, green
on both sides but paler beneath, glabrous; rachis purplish, scurfy with
minute, irregular, stellate scales, unarmed ; pinnz 60 to 75 cm long, 22
to 25 cm broad, their rachises chestnut, shining, hairy above; larger pin-
nules 13 cm long, 26 mm broad, cut to a broad wing; segments 10 mm
long, 4 mm broad, obtuse, subfalcate, gerrulate toward the apex with
rounded teeth, sinuses narrow; veinlets about 9 on a side, some forked,
but the fertile ones simple; sori nearer the margin than to the costule,
marked by slight depressions on the upper surface, indusium none.

Yunnan, alt. 1,200 m. ’ .

28. Cyathea melanorachis Copel. (Alsophila melanorachis Copel. in Philip.
Journ. Sci. Bot. 2 (1907) 146).

Trunk 2 to 3 m high, 5 cm thick, its apex and the bases of the stipes
clothed with rigid, chestnut scales 1 cm long, with pale margins; stipe
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60 cm long, like the rachises, black, somewhat rough, and sparsely clothed
with tawny, crinite scales; frond 150 cm long, tripinnate; pinn® about
12 on a side, the longest ones 50 cm long, 13 cm broad, short-stalked ;
distinct pinnules about 30 on a side, not quite sescile, ¥ cm long, 1 cm
broad, acuminate, the lower part cut to the costa, costa velvety above,
beneath densely covered with scales of two kinds; secondary pinnules
narrowly obovate, obtuse, adnate, crenate-gerrate, thinly coriaceous, glab-
rous except for ciliate, bullate scales on the costule beneath, almost black
above, the nether surface dark-olive; lower veinlets usually forked, but
the fertile ones simple ; sori costular, covering the surface of the somewhat
contracted fertile pinnules, exindusiate.

Mindoro (Mount Halcon), in mossy woods, alt. 1,800 m.

29. Cyathea truncata (Brack.) Copel. (Alsophila truncata Brack. in Wilkes
U. S. Expl. Exp. 16 (1854) 289).

Rachises dark-purple, shining, sharply muricate, deciduously furfu-
raceous-tomentose, as are also the costae, and the costules beneath; pin-
nz 25 to 40 cm long, 10 to 12 cm broad, acuminate; pinnules 5 to 7 cm
long, 6 to 12 mm broad, sessile, pinnate except at the apex; secondary
pinnules very small, the lower ones stalked, linear-oblong, acute, the
margin recurved, sinuate-lobate; veinlets forked near the base; sori cos-
tular, small, dark-orange, exindusiate.

Celebes to Samoa; Japan (?).

30. Cyathea aneitensis Hooker.

Rachises unarmed, ebeneous, purple-black, smooth; pinnae 30 to 45
cm long, 10 to 12 cm broad, sessile or nearly so, shortly acuminate;
pinnules cut almost to the costae, which are clothed with narrow, bul-
late, pale scales; segments rather distant, oblong, acute, subserrate, cori-
aceous-membranaceous ; veinlets forked ; sori copious, medial; mduslum
thin, usually splitting first down one 51de

Aneitium, Ternate.

31. Cyathea arachnoidea Hooker.

Frond tripinnate, firm-coriaceous, glabrous above, cobwebby beneath ;
axes dark, muricate with short, black, sharp spines, clothed with a rusty
tomentum ; pinnules 5 to 10 cm long, 12 mm broad, pinnate almost
throughout ; secondary pinnules 6 mm long, linear, acute, subfalcate;
veinlets inconspicuous; sori medial, indusium thin, white, and delicate,
breaking into irregular, laciniate segments.

Ternate, Queensland; Java?

32. Cyathea tripinnata Copel. in Philip. Journ. Sei. 1 Suppl. (1906) 251.

Trunk 2 to 3.5 m high, 10 cm thick, its apéx and the bases of the
stipes buried in whitish scales 3 to 5 cm long and 1 mm wide; stipe
60 cm long, like the rachis, dull-purplish-black, scurfy with fine tawny
squamules, sparsely beset with sharp epines 1 mm long; frond 2 m long,
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1.5 m broad, tripinnate; middle pinne the largest, 80 ¢m long; pinnules
12 cm long, 20 to 25 mm broad, abruptly acuminate; secondary pinnules
12 mm long, 3 mm broad, sessile, cordate or the upper ones adnate,
gubacute, serrulate, herbaceous, glabrous except for straw-colored scales
on the costae and sometimes on the veins; veinlets forked at the base;
sori costular, 1.5 mm wide; indusium almost white, very thin, breaking
early into persistent, silky fragments.

Luzon, Mindoro, Negros.

33. Cyathea tomentosa (Bl.) Zoll. & Moritz.

Trunk 8 m high, 20 ecm in diameter, densely clothed at the top with
light-brown scales 2 to 5 cm long, as are also the bases of the stipes ; fronds
up to 2.5 m long, 1.4 m broad, tripinnate; pinna subsessile, up to 25 cm
broad; rachis of pinna densely hairy above, beneath spinulose, densely
clothed with minute lacerate squamules, and bearing copious linear,
sparsely ciliate, rufous-fulvous scales almost 2 cm long; pinnules sessile,
broadest (15 mm) at the base, gradually acuminate, costee hairy above,
densely clothed beneath with very hairy tawny scales; secondary pinnules
adnate, only the lowest ones free, subentire, obtuse, falcate, coriaceous,
convex, glabrous above, costule scaly and hairy beneath and the veinlets
sparsely hairy ; veinlets 8 to 12 on a side, mostly forked; sori costular,
‘covered by scales, exindusiate.

Java.

34. Cyathea lepifera (J. Sm.) Copel. (Alsophila lepifera J. Sm. in Hook.
Journ. Bot. 3 (1841) 419).

This fern has been collected only by Cuming, and has been reduced to
C. tomentosa, from which it is very distinet. It is much nearer to the
next species, C. crinita, but has narrower pinnules, cut almost throughout
to the costa, the costa less scaly, the secondary pinnules somewhat glau-
cous beneath, and the long scales on the-rachises with few pale marginal
setae.

Luzon (Camarines Sur).-

35. Cyathea crinita (Hook.) Copel. (Alsophila crinita Hooker, Icones (1844)
pl. 671). .

A tall tree; stipe and flexuose main rachis stramineous, rough with
minute points and with many black-tipped small spines; rachises pilose
above, clothed beneath with lacerate squamule and rather deciduous,"
tawny, acicular scales 1 mm long, more or less, with dark marginal setae;
pinne 60 cm long, 25 cm broad; pinnules sessile, 25 mm broad at the
base, acuminate, cut to the costa at the very base, elsewhere to a narrow
wing; costa and costules hairy above, densely clothed beneath with
Jacerate scales larger than the small ones on the rachis; segments obtuse,
falcate, the lowest crenate-lobed, becoming entire upward, coriaceous;
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veinlets forked, sparsely hairy beneath; sori inframedial, exindusiate.
Beddome calls this- “By far the most beautiful of all tree ferns.”

India, Ceylon, Java.

36. Cyathea strigosa Christ. ‘

Stipe 45 em long; frond 65 cm long, 40 cm broad, coriaceous; axes
aculeate, orange-red, hairy and bearing pale, bullate scales; pinne 10 to
12, 20 cm long, the lowest not reduced, sessile; pinnules sessile, acute but
not caudate, cut almost to the costa; segments long-triangular, falcate,
entire, the margin involute, usually glabrous above; veinlets densely scaly
and hairy beneath, forked ; sori small, costular, indusium white-scarious.
Decidedly alpine in aspect.

Celebes (Wawa Karaeng, from 2,000 m alt. to the summit).

- 37. Cyathea zollingeriana Mett.

Frond coriaceous, dark-green above, pale beneath ; rachises above ferru-
gineous-hirsute and paleaceous; the secondary rachises and costae beset
beneath with fugacious, lanceolate, acuminate scales and persistent,
smaller, ovate, denticulate ones; stipe and rachis dark-purple, nodulose
beneath, rachis above the base of each pinna bearing a prominent
“aerophore ;” pinnules 6 cm long, 14 mm wide ; segments close, connected
by a narrow wing, elongate-oblong, serrate throughout, obtuse, subfalcate,
with forked veinlets, and one costular sorus on each side at the base;
indusium rigid-membranaceous, ferrugineous-fuscous, at first opening
by a small pore, then irregularly torn.

Java._

38. Cyathea rufo-pannosa Christ.

Trunk 2 m high, 4 cm in diameter, the upper part covered by a matting
of roots, leaf-scars about 13 mm wide and 15 to 22 mm long; bases of
stipes and crown of trunk clothed with appressed, narrow, scarious, opaque,
chestnut scales, 13 to 14 mm long; stipe up to 55 cm long, red-brown,
bearing fine, sharp, black prickles, and covered with a fine rufous scurf,
as is the rachis; frond very variable in size, up to 150 cm long and 60 cm
or more broad, the lowest pinn® reduced and deflexed ; middle pinna up
to 37 ecm long, 11 cm broad, sessile, the rachis very hairy above, beneath
densely clothed with fine, pale, squarrose scales like those on the main
axis, and sparse, entire, linear-lanceolate, chestnut ones 4 mm long;
pinnules sessile, 55 mm long, 13 mm wide at the base, acute, cut to the
costae for half their length; coste clothed above with brown hairs, and
beneath with copious pale-brown, lanceolate scales 1.5 to 2 mm long ; seg-
ments (or secondary pinnules) hardly 2 mm wide, 5 mm long, obtuse,
adnate (except usually the lowest), serrulate toward the apex, glabrous
above with salient, wavy costule, beneath bearing pale, bullate scales, and
sometimes such as clothe the costa; veinlets about 8 on-a side, forked;
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sori small ; costular ; indusium dark, fragile, soon disappearing unless for
an irregular base. Fronds whose largest pinnules are less than 3 cm
long are sometimes fertile.

Mindanao (Mount Balabac, alt. 1,200 m).

39. Cyathea heterochlamydea Copel. in Elmer’s Leaflets 2 (1908) 418.

Trunk 8 to 5 m high, 5 to 7.5 cm thick; frond sessile, 1.5 m long,
rachis clear-brown, almost glabrous, rough with small pustules; largest
pinne 30 to 35 cm long, abruptly narrowed below the acuminate apex,
‘rachises chestnut, mottled, asperulous, clothed with minute bullate scales
and lanceolate, chestnut ones 2.5 mm long, with dilated bases, both kinds
rather deciduous ; pinnules subsessile, 7 cm long, 15 mm wide at the base,
acuminate, pinnate, costa bearing a few hairs above, and sparse, broadly
lanceolate scales 1.5 mm long beneath; segments coriaceous, acute, sub-
falcate, serrulate toward the apex, 2 to 3 mm wide, separated by sharp
sinuses, the lowest segments free and contracted at the base, and a few
succeeding ones free but adnate; lamina dark-green above, pale beneath,
glabrous ; veinlets up to 9 on a side, the lower ones forked, black beneath,
pale above; sori costular, on the lower half or two-thirds of the segment,
indusium consisting of a single large scale fastened beneath the sorus,
and inclosing on the costular side half or more of the sorus. Probably
related to C. Christis and C. negrosiana.

Negros (Horn of Negros, alt. 1,800 m).

40. Cyathea mitrata Copel. in Philip. Journ. Sci. Bot. 3 (1908) 354.

Known only from a pinna and part of the rachis. Rachis brown,
almost glabrous, minutely scabrous, bearing scar-like aerophores at the
bases of the pinn® and along the angles of the rachis; pinne 40 cm
long, 15 cm wide, sessile, their rachises sparsely clothed beneath with a
scurf of minute scales, and a very few lanceolate ones 2 mm long;
pinnules 7 cm long, 15 mm wide, acuminate, cut almost throughout into
distinet secondary pinnules; costee hairy above, bearing two kinds of
scales beneath; secondary. pinnules linear-oblong, obtuse, the lower ones
stalked and deeply lobed, the upper ones crenate, coriaceous, lamina
glabrous, black above, brownish-green beneath, margin deflexed ; veinlets
forked ; sori costular, indusium very large and globose, then split like a
mitre, or to the base, and very persistent, covering the nether surface.

Mindanao (Mount Malindang, alt. 2,800 m).

41. Cyathea loheri Christ in Bull. Herb. Boiss. II 6 (1906) 1007.

Trunk 5 m high; frond 1 m long, 40 cm broad, with pinne down to
the base of the stipe; middle pinne 30 cm long, the lowest reduced to
hardly 6 cm; stipe chestnut, rough with minute pustules; rachises and
costee rufous-hairy above, densely scaly beneath, with large, whitish, fim-
briate scales and minute, bullate, rufous ones; pinnules 7 cm long, 13 mm
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wide, cut to the costa, secondary pinnules rarely contracted’ at base; 20
pairs of segments and secondary pinnules, 5 mm long, 2.5 mm wide,
entire or crenulate; veinlets about 8 pairs, forked at the base; sori large,
covering the whole surface, indusium thin.

Luzon (Mounts Banajao and Maquiling).

42. Cyathea fuliginosa (Christ) Copel. (Alsophila fuliginosa Christ in Bull.
Herb. Boiss. 6 (1898) 138. C. loheri tonglonensis Christ in Philip. Journ. Sei.
Bot. 2 (1907) 180).

Trunk 2 to 5 m high, stout; frond 1 m, more or less, long, about half
as wide, varying greatly in size according to exposure; pinne sessile, the
lower normal ones reduced, and beside these several pairs 4 to 6 cm
long near the base of the “stipe;” “stipe” brownish-purple, verrucose,
clothed with fine furfuraceous squamules and with dense, harsh, shining,
dark-brownish-purple scales, 1.5 to 3 cm long, 1 mm wide at the base,
twisted above the middle; rachis brown, beneath verrucose and clothed
with a fine scurf and with crinite brown palew, above scurfy and bearing
lanceolate pale 1 cm or less long, which are sometimes a uniform brown,
sometimes pale-brown with a dark-brown border, sometimes almost white
with a brown border; rachises of pinn® more densely scaly, with (1)
minute, bullate scales, () larger, usually pale, broadly lanceolate ones,
and (3) at least near the base with still larger ones which are dark or
have dark borders; pinnules sessile, the largest on a plant varying in
length (with the size of the frond) from less than 5 cm to 8 cm,
broadest at the base, acuminate, pinnate at least at the base; coste hairy
above, with purplish or whitish hairs, clothed beneath with scales with
bullate bases but otherwise variable in form; segments falcate, usually
obtuse, varying from entire to crenate-lobed, dark-green above, pale
beneath, coriaceous, glabrous except on the costules beneath; veinlets
usually about 9 on a side in the largest segments, mostly forked; sori
subcostular, small, crowded, but leaving the apices of the segments free;
indusium questionable.

The two plants, as recognized by Christ, which are united here, are distinguished
by such characters as among tree ferns in general are quite sufficient; but in this

case I am satisfied that they are forms of one very plastic species.
Luzon (mountains of Benguet, alt. 1,400 to 2,000 m).

43. Cyathea inquinans Christ.

Frond deltoid, very coriaceous, rust-colored; axes unarmed, bearing
rust-brown scales of two kinds:—minute, furfuraceous, stellate ones,
which extend to the costules, and linear-lanceolate ones 15 mm long,
which, reduced in size, extend to the bases of the pinnules; pinnules 6 cm
long, cut to the costa, segments serrate; veinlets forked at the base; sori
large, rust-red ; indusium yellowish, lax, transient. Alpine in aspect.

Celebes (Lompo-Battang, alt. 2,000 m and upward). .
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44. Cyathea oinops Hassk.

Trunk reaching a -height of 12 m, 12 to 15 cm thick; stipe 50 em
long, rough, scaly at the base, elsewhere like the rachis, chestnut, clothed
with a dense, stellate, wine-colored tomentum, the secondary rachises
and coste bearing this tomentum and also shining, rust-colored scales;
frond 140 cm long, 70 cm broad, acute at both ends, tripinnate; pinne
oblong, acute ; pinnules linear-oblong, very acuminate ; secondary pinnules
linear-oblong, acute, deeply crenate-serrate, bullate, rigid; veinlets forked,
sometimes twice; sori in the forks, 12 to 16 to a segment, rust-brown,
large, finally confluent and covering all but the apex of the segment;
indusium very thin, soon bifid, then lacerate and vanishing.

Java, at altitudes above 2,300 m.
45. Cyathea javanica Blume.

Trunk 10 m high ; frond 190 em long, 120 ¢cm broad ; rachises rufescent,
glabrous or tomentose above, unarmed but the primary rachis rough with
minute bristles, secondary rachises paleaceous-tomentose beneath; pinne
stalked ; pinnules lanceolate, acuminate, deeply pinnatifid, coste bullate-
scaly beneath at base; segments linear-subfalcate, obtusely crenulate or
entire; veinlets about 8 on a side, mostly forked; sori few, the lowest
medial, the upper ones costular; indusium thin, evanescent except for
a saucer-shaped base.

Java, Sumatra, commonest below 1,500 m.
46. Cyathea schizochlamys Baker.

Fronds ample, tripinnate, firm and subrigid, green on both sides ; rachis
unarmed, thinly tomentose and clothed with small, linear, acuminate
scales; pinne 45 cm long, 12 to 15 cm broad, oblong-lanceolate, their
rachises densely clothed with small, ovate-lanceolate, cuspidate scales
which extend to the coste and costules beneath; pinnules lanceolate,
sessile, 15 to 18 mm broad, narrowed from the middle to the apex, cut
to the costa into linear, entire or rarely crenulate secondary pinnules
about 2 mm broad, with a distinct space between them; veinlets 9 or 10
on a side, forked at the base ; sori costular ; indusium membranous; fragile,
soon splitting to the hase.

Sumatra (Mount Singalan).
47. Cyathea sumatrana Baker.

Frond tripinnate; rachises not spiny, but densely clothed with fer-
ruginous tomentum and large, linear, acuminate, red-brown, membrana-
ceous scales; pinnz 45 to 60 cm long, 12 to 15 cm broad, texture firm,
both surfaces green; pinnules lanceolate, sessile, 16 to 18 mm broad, cut
to the costa into ligulate, obtuse secondary pinnules 3 mm broad ; veinlets
8 t0'10 on a side, all but the uppermost once or twice forked ; sori crowded,
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almost covering the basal part of the secondary pinnules; indusium large,
very fragile, breaking up irregularly.
Sumatra (Mount Singalan, above 1,700 m alt.), Java.

48. Cyathea raciborskii Copel. nom. nov. (Hemitelia crenulatea Mett., non
Cyathea, Blume).

Trunk up to 3 m high, 5 cm thick; frond 140 cm long, 70 cm broad,
axes unarmed ; pinnz up to 45 cm long, lanceolate, the lower ones reduced
(beside some very reduced ones at the base of the stipe), the rachises
straw-yellow or subfuscous, densely hirsute above, beneath beset with
fine hairs and sparse, minute, fuscous, subulate pale®; pinnules cut to
the costa, 6 to 10 cm long, the coste hairy above, beneath bearing minute,
bullate scales; segments or secondary pinnules close, oblong or elongate-
oblong, subfalcate, obtuse, crenuldate or entire, thin, bright green, paler
beneath ; veinlets evident, 6 to 9 on a side, the lower forked, the upper
simple; sori 2 to 4 on a.side, costular.

Java, common at middle altitudes about Buitenzorg; ascribed also to Sumatra
and the Philippines.

49. Cyathea 'Iurida (Blume) Copel. (Chnoophora lurida Blume Enumeratio
(1828) 244).

Stipe and rachis unarmed but roughish, purplish, densely tomentose
above and scaly with thin, ciliate, subulate palee, beneath bearing sparse,
crisped, lanceolate scales, brown with light margins; pinne 30 cm long,
short-stalked ; pinnules 5 cm long, 10 mm wide, cut almost or quite to
the costa into numerous linear-oblong, almost entire, coriaceous segments,
costa hairy above, beset beneath with dentate, ovate-lanceolate, imbricate,
dull-ferruginous scales, which become shorter and more bullate toward
the apices and on the costules; veinlets 5 or 6 on a side, simple or the
lowest forked, mostly fertile; sori subcostular, cinnamon-red, indusium
none.

Java, Celebes.

50. Cyathea batjanensis (Christ) Copel. (Alsophila batjanensis Christ in
Monsunia 1 (1900) 90). ‘

Trunk 3 m high; frond 1 m or more long; stipe strongly aculeate,
glabrous ; rachis rough with minute scales, fusco-stramineous ; pinnz 8 to
10 on a side, remote, stalked, 8 to 10 cm long, 6 cm wide, short-acuminate ;
pinnules remote, cut deeply but not to the costa; segments 6 to 8 mm
long, 3 mm wide, serrate, obtuse, coriaceous ; veinlets simple, conspicuous ;
sori small, medial, separate, indusium none.

Batjan (Mount Sibella, up to 750 m alt.).

51. Cyathea havilandi Baker.

Stipe stout, bearing copious crisped, brown scales ; frond 60 cm long,
22 to 30 em broad, oblong-lanceolate, tripinnatifid, the lamina sub-
coriaceous, glabrous; rachis stout, scaly; pinne sessile, the lowest not
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reduced, 12 to 15 cm long, 5 cm wide; pinnules crowded, lanceolate,
sessile, the lowest ones deeply pinnatifid, costules densely scaly beneath;
segments linear-oblong, erecto-patent; veinlets 4 or 5 on a side, simple;
sori costular, indusium firm, persistent, smooth, with truncate mouth.

Borneo (Mount Kinabalu, alt. 3,200 m).

52. Cyathea subglandulosa (Hance) Copel. (Alsophila subglandulosa Hance
in Ann. Sci. Nat. V 5 (1866) 253).

Frond ample, herbaceous, tripinnate; base of stipe buried in long,
flaccid, linear, light-brown scales, the rachises densely clothed with small,
linear, dark-colored scales; lower pinne 30 cm long; pinnules lanceolate,
pinnatifid, the lower secondary pinnules cut nearly to the costule, ciliate
with glandular hairs; veinlets forked ; sori copious, indusium none.

Formosa.
53. Cyathea crenulata Blume.

Stipe not spiny; frond tripinnatifid or tripinnate, coriaceous; rachis
slightly nodulose beneath and bearing a deciduous, yellowish, furfuraceous
tomentum ; pinna almost sessile, up to 50 cm long, 18 cm wide; pinnules
mostly 5 to 7 cm long, lanceolate, acuminate, deeply pinnatifid, coste
minutely chaffy; segments linear-falcate, crenulate or subentire, apex
obtuse and entire; sori costular, subconfluent, indusium membranaceous,
brown, breaking very irregularly.

Java.
54. Cyathea foxworthyi Copel. in Philip. Journ. Sci. Bot. 3 (1908) 355.

Trunk 2 m high; frond 150 cm long, béaring reduced pinne almost
down to the trunk; stipe and lower end of the rachis beset on the under
side with close, short, sharp spines, and finely scurfy, on the upper side
with very narrow, dark pale@ 0.15 mm long, and bearing scar-like linear-
oblong @rophores along the two ridges; rachises of the upper part of the
frond and the pinn@ light-brown, beneath almost glabrous and bearing
sparse, minute tubercles, above dark-velvety; middle pinn® 45 cm long,
sessile, abruptly narrowed to a pinnatifid apex; pinnules sessile, about
10 cm long, 16 mm broad, narrowed gradually from a base 16 mm wide
to the caudate tip, cut almost to the costa; costa hairy above, beneath
dark-purple and bearing a few small scales; segments 3 mm wide, linear-
oblong, obtuse, the margin everywhere minutely but sharply serrulate;
lamina subcoriaceous, glabrous, dark-green above, pale beneath; veinlets
about 11 on a side, forked; sori costular, about 0.8 mm in diameter;
indusium dark-straw-color, at first complete, then with a small irregular
mouth, finally all breaking away.

Luzon (Mount Banajao, alt. 1,200 m).
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55. Cyathea lanaensis Christ in Philip. Journ. Sei: Bot. 3 (1908) 271.

Frond 65 cm long, 45 cm broad, tripinnatifid, stipe rough with
minute tubercles; rachis glabrescent, reddish-brown; middle pinnz 30
cm long, 8 cm wide, sessile, the lower ones reduced and deflexed;
pinnules 6 cm long, 12 mm wide, about 20 on a side, crowded, sessile,
cut to a narrow wing, sinuses acute, coste beneath bearing red-brown,
bullate squamules; segments close, about 15 on a side, entire, acute,
glabrous, papyraceous, green, paler beneath; veinlets 6 on a side, forked
at the base; sori costular, indusium breaking down early to an 1rregu1ar
spread-out base, receptacle large, globose.

Mindanao (Lake Lanao).

56. Cyathea korthalsii Mett.

Pinnz 45 cm or less long ; primary rachis yellow-reddish beneath, with
short, ferruginous tomentum above, secondary rachises bearing a few long,
flaccid palez beneath; pinnules sessile, 5 to 6 cm long, 12 mm wide,"
oblong, acuminate, costae beneath bearing sparse, bullate, fuscous scales;
segments narrowly oblong, obtuse, subfalcate, scarcely serrate, connected
by a narrow wing; sori costular, indusium firmly membranaceous, break-
ing at the top first, then irregularly.

Sumatra, Java, Mindanao, Celebes.

57. Cyathea hymenodes Mett.

Frond broadly lanceolate, membranaceous; stipe 17 cm long, densely
beset with short spines; rachis subasperous, dark-purple-brown, tomen-
tellous above; middle pinne up to 60 cm long; pinnules about 7.5 cm
long, oblong, acuminate, sessile, costee minutely scaly beneath, densely
tomentellous above; segments close, oblong-falcate, obtuse, obscurely
serrate, 10 mm long, 3.5 mm wide, confluent; veinlets about 9 on a side,
mostly forked ; sori costular, indusium thin and all but the base transient.

Sumatra.

58. Cyathea orientalis Moore.

Trunk 7 m more or less high, 13 cm thick; fronds up to 2.5 m long
and 1.3 m broad ; stipe short-muricate, bearing long scales at the base;
pinne on stalks 2 to 4 cm long; pinnules sessile or nearly so, 8 to 10 cm
long, 13 mm broad, abruptly caudate-acuminate, pinnatifid almost to the
costa, clothed beneath with ferruginous scales; segments linear-oblong,
subfalcate, serrate ; veinlets 8 to 12 on a side, mostly forked ; sori costular,
copious; indusium at first globose, after opening cup-shaped, slightly
contracted at the top, with an even rim, chestnut-brown.

Java, Celebes.

§9. Cyathea walkerae (Presl) Hooker.

Stipe unarmed or slightly muricate; frond ample, bi- or tripinnate,
thick, very coriaceous ; rachises and coste hairy above, scaly or glabrescent
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beneath ; pinne 45 cm long; pinnules rather remote, 8 to 10 cm long,
acuminate, cut nearly or quite to the costa; segments oblong, obtuse, entire
or crenulate or slightly lobed; veinlets forked; sori costular, indusium
cup-shaped with irregular margin.

Ceylon (center of the island, at the higher altitudes).

60. Cyathea modesta (Baker) Copel. (Alsophila modesta Baker in Journ.
Bot. 18 (1880) 210).

Stipe less than 30 cm long, bearing dark-brown, linear scales 12 mm
long ; frond 75 to 90 cm long, tripinnate, moderately firm, green and
nearly glabrous on both surfaces, except for a few lanceolate scales on
the coste beneath; rachises pubescent but without prickles or scales;
pinnz oblong-lanceolate, the middle ones the largest, 22 to 30 cm long,
5 to 7.5 cm broad, short-stalked, the lowest reduced and longer-stalked ;
pinnules lanceolate, sessile, 9 to 12 mm broad, cut in the lower part to

‘the costa, above to a narrow wing, into close, ligulate, entire, obtuse
segments less than 2 mm broad; veinlets 6 to 9 on a side, simple or
- forked ; sori costular, not reaching the margin, indusium wanting.

Sumatra (Mount Singalan, alt. 1,800 m).

61. Cyathea melanopus (Hasskarl) Copel. (Alsophila melanopus Hassk. in
Hook. Journ. Bot. 7 (1855) 325).

Trunk 2 to 5 m high, its apex and the bases of the stipes bearing large,
copious but deciduous, dark-colored paleae; stipes strongly aculeate at
the base, above, like the rachis, slightly rough; frond tripinnatifid, ovate-
oblong, acute, membranaceous, slightly glaucous beneath, rachis sub-
glabrous; pinne elongate-oblong and acute or oblong-lanceolate and
acuminate; pinnules linear-oblong, acuminate, deeply pinnatifid; seg-
ments linear-oblong, obtuse or subacute, subfalcate, obscurely crenate-
gerrate; sori costular in the forks of the veinlets, covering one-half to
three-fourths of each segment, finally confluent.

Java (Gedeh, alt. 1,200 to 2,400 m).

62. Cyathea wallacei (Mett.) Copel. (Alsophila wallacei Mett. ex Kuhn in
Linnaea 36 (1869) 153).

Frond ample, tripinnatifid, s{lbcoriaceous, green on hoth sides ; rachises
stramineous, densely pubescent; pinn@ oblong-lanceolate, 30 to 36 cm
long; pinnules stalked, ligulate, 4 to 5 cm long, 9 mm broad, cut to a
narrow wing; segments close, ligulate, obtuse, 2 mm broad, obscurely
toothed, densely pilose beneath and with a few bullate scales on the ribs;
veinlets 4 or 5 on a side, simple; sori costular, indusia none.

Borneo.

63. Cyathea ferruginea Christ in Philip. Journ. Sei. Bot. 2 (1907) 15}1.-
Trunk obsolete or up to 2.5 m high, 6 cm in diameter; stipe in

acaulescent plants 150 cm long, with a few scales at the base, ‘sparsely
spinulose, decidedly spiny in arborescent specimens, upward glabrescent,
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shining, chestnut, like the main rachis; fronds of adult (arboreousv)
plants almost 2 m long, narrowly deltoid ; pinne 40 cm long, stalks 2 to 3
cm long, remote, acuminate, not reduced at the base, their rachises
paleaceous beneath, with not very persistent, rather polymorphous, tawny
scales up to 15 mm long, above hairy; pinnules remote, stalked, up to 7
to 10 cm long, and 20 mm wide at the base, long-acuminate with serrate
tips, cut to a narrow wing, or in most ample specimens the single lowest
segments free and adnate, costae hairy above, beneath bearing copious,
more or less persistent, pale-tawny, ovate scales 1.5 mm long; segments
falcate, linear-oblong or oblong, usually obtuse, serrulate, thinly her-
baceous, glabrous except on the costule beneath, where the scales are
smaller, darker, and more bullate than on the coste; veinlets 6 to 9 on a
side mostly forked; sori inframedial or almost costular, hardly 1 mm
wide; indusium brown or purplish-brown, soon breaking into large,
irregular, persistent fragments.
Palawan (Paragua), alt. 600 to 1,300 m.

64. Cyathea assimilis Hooker.

Trunk 6 m high; stipe bright-chestnut, slightly muricate; rachises
scaly above, coste so beneath; frond ample, coriaceous-membranaceous;
pinne 30 cm long, 10 to 13 cm broad, acuminate, stalked ; pinnules cut
almost to the rachis; segments 8 to 10 mm long, oblong, obtuse, sub-
falcate, coarsely toothed ; veinlets usually forked ; sori medial; indusium
complete, very thin, breaking irregularly.

Borneo, alt. 600 m, Celebes.

65. Cyathea negrosiana Christ in Philip. Journ. Sci. Bot. 2 (1907) 181.

Trunk 2 to 4 m high; stipe up to 40 cm long, almost black at the
base and bearing a few linear-setaceous, brown palee 2 cm long, spiny;
rachis brown, glabrous or nearly so, rough with sparse, sharp, fine
prickles; frond over 1 m long, 50 cm wide; lowest pinn® reduced, sub-
medial ones largest, more than 30 cm long, remote, sessile, rachises
minutely rough, and scurfy or glabrescent beneath; pinnules sessile,
remote, acuminate, 7 cm long, 15 mm wide, cut to a narrow wing and
at the base to the costa, the secondary pinnules adnate, coste hairy above,
clothed beneath with minute, pale, ovate scales, the costules bearing still
smaller ones; segments 2.5 mm wide, 7 mm long, subfalcate or straight,
subacute, obscurely crenulate, herbaceous, glabrous, dark-green above, pale
beneath ; veinlets 8 to 12 on a side, mostly forked near the base; sori
costular, small, indusium transient except for basal fragments.

Negros (Mount Silay, alt. 1,000 m to summit).

66. Cyathea christii Copel. in Philip. Journ. Sci. 1 Suppl. (1908) 144. v
Trunk 3 to 4 m high, ¥ cm thick, its apex and the bases of the stipes
clothed with dense, harsh, setaceous, dirty-brown scales 15 mm long;

stipes bearing a fine deciduous scurf, and sparse prickles 1 to 2 mm long;
80915——4
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rachis roughish and glabrescent beneath; frond 1.5 to 2 m long, barely
tripinnate ; lowest pinna reduced and deflexed, sometimes running down
almost to the trunk, the middle ones the largest, 50 cm long, 12 to 14 cm
wide, acuminate, horizontal, subsessile, their rachises very felty above,
beneath scurfy with minute, pale, bullate, rather deciduous squamules;
pinnules subsessile, lanceolate, acuminate, 7 cm long, cut mostly to a
narrow wing, but at the base to the costa, the secondary pinnules adnate,
costee clothed above with dark hairs, beneath with partly deciduous,
minute, pale, bullate squamules, which extend to the costules; segments
more or less remote but never very close, linear-oblong, subfalcate,
denticulate, mostly obtuse, the lamina subcoriaceous, glabrous, dark-
green above, paler beneath ; veinlets 7 to 9 on a side, mostly forked; sori
costular, crowded; indusium breaking at first into large pieces, finally
breaking down to a saucer-shaped remnant.

Mindanao, alt. 1,000 to 1,800 m. .

67. Cyathea alderwereitii Copel. nomen novum (Hemitelia sumatrana v.A.v..R.
in Bull. Dept. Agr. Ind. Néerl. 18 (1908) 2, not C. sumatrana Baker).

Frond subtripinnate, chartaceous; rachis muricate with short, acute
warts black at the apex ; pinna 55 cm more or less long, stalked ; pinnules
8 to 12 cm long, about 2 cm wide, linear-oblong short-acuminate, cut
at the base to the costa; costae hairy above, beneath densely scaly, as
are the costules, scales ferrugineous; segments linear-oblong, subacute,
crenate-dentate ; veinlets once or twice forked ; sori 1 to 4 on a side, sub-
costular, indusium brown, incomplete.

Sumatra.

68. Cyathea callosa Christ (Alsophila extensa J. Sm. in Hook. Journ. Bot.
3 (1841) 419, non Desv. nec Blume).

Trunk 1 m high, 8 em in diameter; stipe stout, dark purple, densely
spiny, furfuraceous like the lower part of the rachis, and bearing harsh,
shining, dark, narrow paleee 15 to 20 cm long, the stipe very short
because of numerous very reduced pinn® running down almost to the
trunk; rachis glabrescent upward, brown, the spines becoming small and
sparse but not quite disappearing; pinna up to 50 or 60 cm long, and
20 cm wide, short-stalked, with a small aérophore subtending the attach-
ment of each to the main rachis, rachises beneath like ‘the main rachis,
above hairy, as are the slender coste ; pinnules up to 11 cm long and 2.5
cm wide, acuminate or caudate, sessile or subsessile, cut at the base to
the costa, the free segments more or less adnate, costa typically with a
few small scales beneath, sometimes naked; segments crowded, falcate
or subfalcate, linear-oblong, obtuse, serrulate toward the apex, costules
usually with a few scales beneath, naked above, lamina glabrous,
coriaceous, dark above, pale beneath; veinlets about 11 on a side, forked ;
sori strictly costular, 1 mm wide, indusium persistent. I have identified
this plant from an authentic specimen, rather than by description: it
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is perhaps too near to C. caudata, the rachis being rougher, the coste
more glabrous, and the indusium constant and persistent.
Luzon (Province of La Laguna, alt. 700 to 1,000 m).

69. Cyathea halconensis Christ in Philip. Journ. Sci. Bot. 3 (1908) 270.

Trunk 3 m high; stipe short or almost none because of reduced pinnze
at the base, chestnut, spiny, scurfy, and scaly with dark, harsh, narrow
" palez 1 cm long; rachis shading upward to a rather light reddish-brown,
there almost glabrous and the spines reduced to sparse, minute prickles;
frond 1 m or more long, hardly half as wide; pinne 30 cm long, 13 cm
wide, sessile, acuminate, rachises smooth and almost glabrous, light-
brown ; pinnules up to 7 cm long and 22 mm wide, sessile or subsessile,
cut near the base to the costa and the lowest secondary pinnules sessile
but usually not adnate, costa hairy above, beneath, like the costules and
veinlets, black and glabrous except for a very few lanceolate scales; seg-
ments 3 mm wide, obtuse or subacute, serrulaté, glabrous, membranaceous,
very dark above, pale and almost glaucous beneath; veinlets 7 to 10 on
a side, forked near the base; sori in the forks, 1 mm wide, indusium thin,
shining-brown, splitting irregularly into large pieces, persistent.

Mindoro, alt. 1,600 to 2,000 m.

70. Cyathea celebica Blume.

Frond silky-glaucous beneath, membranaceous ; rachis purplish, muri-
cate, furfuraceous; pinne more than 30 cm long; pinnules linear-
lanceolate, acuminate; secondary pinnules linear-subfalcate, obtuse,
crenulate at the apex, truncate and sessile at base; veinlets 10 on a side,
forked at the base.

Celebes, Ternate, Batjan.

71. Cyathea teysmannii Copel nomen novum (Cyathea celebica v.A.v.R. in
Bull. Dept. Agr. Ind. Néer. 18 (1908) 2).

Rachis beset with acute spines, furfuraceous; frond ample, tripinnate,
subcoriaceous, glabrous, or minutely paleaceous beneath; pinne stalked,
50 to 60 cm long, about 20 cm wide; pinnules sessile or the lowest
stalked, about 2 cm wide, cut at the base to the costa ; secondary pinnules
subfalcate, obtuse, crenate, the lowest ones stalked and lobed toward the
base, the lobes small, the lowest ones free; lowest veinlets two or three
times forked and sterile, middle ones once forked and fertile, upper ones
simple and sterile; sori many, covering the segments except at base and
apex, indusium thin and evanescent.

Celebes.

72. Cyathea pustulosa (Christ) Copel. (Alsophila pustulosa Christ in Bull.
Herb. Boiss. IT 1 (1901) 1019). .

Trunk 3 to 4 m high; stipe stout, yellowish, clothed at the base with
thin, whitish, subulate scales 1.5 cm long, and, like the rachis, rough
with dense, minute prickles; frond 150 cm long, tripinnate; pinna up
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to 40 cm long, 16 cm wide, long-stalked, their rachises asperous and
bearing sparse, minute, lacerate squamules; pinnules crowded, sessile,
acuminate, 10 cm long, 12 mm wide, pinnate almost throughout, coste
beneath bearing a few minute, lacerate, whitish scales, glabrous or nearly
so above; secondary pinnules 6 min long, 2 mm wide, separate, mostly
adnate, obtuse, subfalcate, crenulate, often with involute margin, sub-
coriaceous, dull-green, darker above, glabrous above, costule beneath bear-
ing rather large whitish scales ; veinlets about 10 on a side, mostly forked ;
sori infra-medial, on most of the veinlets, covering the lamina, no
indusium seen.

Liu Kiu.

73. Cyathea latebrosa (Wall.) Copel. (Alsophila latebrosa Wall. in Hooker,
Sp. Fil. 1 (1844) 37).

A lofty tree; stipes dark-brown, very spiny, scurfy, and bearing at the
base a few linear, harsh, brown scales about 3 c¢m long; frond very large,
lowest pinne somewhat reduced and deflexed ; rachis maroon, muricate,
scurfy with deciduous and very minute squamules; pinne up to 60 cm or
more long, sessile or nearly so, acuminate, rachises from brownish-yellow
to almost maroon, glabrous or minutely scaly, rough with sparse, fine
prickles; pinnules sessile, up to 10 cm long, very acuminate, cut to a
narrow wing throughout or the lowest segments free, and adnate or not
so, coste sparsely hairy above, bearing small, more or less bullate, some-
times irregular scales beneath; segments subfalcate, obtuse or acute,
serrulate or subentire, glabrous except for scales beneath on the costules,
subcoriaceous, bright-green above, somewhat paler beneath ; veinlets about
11 on a side, forked; sori infra-medial, distinct or finally confluent,
each subtended by a brown scale. This is a species originally inadequately
described from a Penang fern; Beddome’s figure (F. S. I, pl. 58) does
not agree completely with the description; and my only Penang specimen
under this name seems to be C. contaminans.

India to Formosa and Celebes.
C. latebrosa var. major Christ in Philip. Journ. Sci. Bot. 2 (1907) 183, has
a straw-yellow rachis, and the type collection had the trunk 120 cm high.

74. Cyathea curranii Copel. in Philip. Journ. Sci. Bot. 3 (1908) 356.

Trunk 3 m high, 20 cm thick, the leaf-scars 5 by 3 cm; stipe about
35 cm long, maroon, tuberculate, bearing thin, soft, tawny scales which
are up to 63 mm long, entire unless at the tip, long-attenuate, 4 mm
wide at the base, cordate, or rounded and peltate; frond about 1 m long,
half as wide; rachis bearing sparse, small, deciduous, lanceolate palee,
rough with small but numerous, usually very blunt tubercles, brown,
dorsal surface hairy, secondary rachises similar but less tuberculate, and
dark-maroon in color; lowest pinne long-stalked, reduced and deflexed;
median ones 35 cm long, 17 cm wide, short-stalked ; pinnules sessile, 9 cm
long, 1 cm wide, long-attenuate, pinnate, costa naked on both sides, almost
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black ; lowest secondary pinnules deflexed over the rachis and not adnate,
the others adnate, crowded, narrowly oblong, obtuse, entire or nearly so,
bullate, coriaceous, glabrous and brownish-green above, apparently
glaucous beneath, with occasionally a scale on a costule and very minute
whitish hairs on the veinlets; veinlets about 10 on a side, simple or
forked near the costules; sori subcostular, soon confluent and covering
the whole surface, without indusium or subtending scale.
Luzon (Mount Banajao, alt. 2,000 m).

75. Cyathea calocoma (Christ) Copel. (Alsophila calocoma Christ in Philip.
Journ, Sci. Bot. 2 (1907) 182).

Trunk 6 m high; frond 4 m long; stipe densely clothed at the base
with straw-white scales up to 4 cm long and 6 mm wide, which are brown
at the tip, with ciliate, acicular, brown palee about 1 cm long, and with
every intermediate form, white with brown borders; rachis stout, dark-
or light-brown, spiny beneath, scurfy, especially above ; pinnz 75 cm long,
short-stalked, abruptly acuminate, rachises like the main rachis but with
a distinct hairy line above; pinnules crowded, sessile or the lower ones
stalked, long-acuminate, up to 15 cm long, 15 to 25 mm wide, pinnate
in the lower part, and the lowest secondary pinnules short-stalked, coste
with a narrow hairy line above, dark beneath and bearing very few fine,
pale scales; segments 2 to 3 mm wide, falcate, rather obtuse, usually
entire, glabrous except for a few white squamules and rather long hairs
on the nether side of the costules, herbaceous, deep-green above, sub-
glaucous beneath ; veinlets about 12 on a side, forked ; sori medial, 1 mm
wide, not reaching the apex, indusium none.

Luzon, Mindoro. ,

C. calocoma var. congesta Christ ibidem, has a more densely and finely spiny

rachis, and more coriaceous and very crowded pinnules and segments.
Luzon.

76. Cyathea caudata (J. Sm.) Copel. in Philip. Journ. Seci. 1 Suppl. (1906)
144, .

Trunk 2 to 3 m high, 4 to 7 cm in diameter; stipe very short because
of reduced pinne coming down almost to the trunk, almost black,
minutely scurfy and bearing harsh, acicular, dark scales, such as extend
some 30 cm up the upper face of the rachis, densely spiny; rachis spiny
only near the base, very minutely and sparsely roughened above, brown,
bearing a deciduous scurf beneath; frond 1.5 m long; middle pinne
about 35 cm long, subsessile, abruptly acuminate, rachises like the main
rachis, but the furfuraceous squamules more persistent; pinnules 7 to 11
cm long, about 2 cm wide, sessile, acuminate or caudate, cut at the base
to the costa, elsewhere to a narrow wing, costa dark-hairy above, purplish
beneath and minutely and deciduously scaly; lowest secondary pinnules
sessile but not adnate ; segments serrulate and subfalcate at apex, obtuse,
about 3 mm wide, costules naked above, scaly beneath, lamina coriaceous,
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glabrous, very dark above, pale beneath ; veinlets up to 13 on a side, nearly
all forked ; sori strictly costular, small, indusium usually represented by a
scale, as in C. latebrosa.

Luzon, alt. 700 to 1,300 m.

77. Cyathea elmeri Copel. (Alsophila elmeri Copel. in Elmer’s Leaflets 2
(1908) 419).

Trunk 5 to 10 m high, 10 to 15 cm thick; stipe short, densely covered
with dark-brown, minutely ciliate-serrate, seta-like scales 25 to 30 mm
long and 0.5 mm wide, which also persist on the trunk around the leaf-
scars ; frond, including stipe, 2 to 3 m long; rachis stramineous beneath,
beset with small, sharp spines with black, mammiform bases, scurfy with
minute, rather deciduous squamules; pinne 60 cm long, 25 cm wide,
subsessile, acuminate, rachises tawny beneath, finely prickly and
deciduously squamulose; pinnules 13 c¢cm long, 25 mm wide, acuminate,
sessile, close, pinnate near the base and the lowest secondary pinnules not
adnate, costee bearing pale hairs above, and beneath two kinds of stram-
ineous scales: minute, bullate ones, ciliate or subentire, and larger,
lanceolate ones, strongly lacerate into brown sete (the latter scales very
characteristic) ; segments subfalcate, obtuse, 3.5 mm wide, serrulate,
separated by narrow sinuses, costules beneath bearing sparse, pale, bullate
squamules and hairs, lamina glabrous, herbaceous-coriaceous, green on
both sides; veinlets 10 to 12 on a side, mostly forked below the middle,
with the sori in the forks; sori two-thirds to 1 mm wide, exindusiate.
Very like C. latebrosa except for the lacerate scales.

Negros (Horn of Negros Mountain, alt. 1,200 m).

78. Cyathea adenochlamys Christ in Bull. Herb. Boiss. II 6 (1906) 1008.

Frond coriaceous, pale beneath, 100 cm long by 60 cm wide, or larger;
pinne subpetiolate, articulate to main rachis, 40 cm long; pinnules 7 cm
long, 14 mm wide, cut to the costa, segments about 17 on a side, obtuse
or subacute ; rachis unarmed, rufous- or fulvous-stramineous, covered with
a short pubescence; costee reddish-pubescent on both sides; veinlets 10
to 12 on a side, black, the lower ones forked, the others simple; sori 5
or 6 on a side, 1 mm wide, costular; indusium pale-green, persistent,
densely covered with pale, sessile glands.

Luzon (Rizal Province, Angilog).

79. Cyathea leucotricha Christ.

Rachis glabrous, brownish-rufescent, secondary ones beneath bearing
long, white hairs ; pinn crowded, sessile or subsessile, 50 cm long, 18 cm
wide, acuminate; pinnules 9 cm long, 18 mm wide, acuminate, cut to
the costa, sinuses narrow and acute ; segments 10 mm long, 2.5 mm wide,
pectinate, falcate, entire or crenulate at the apex, acute, coriaceous, pale
beneath but not glaucous; costee and costules rough with minute,
appressed hairs ; veinlets forked midway or below ; sori in the forks, 1 mm
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wide, indusium thinly membranaceous. Near C. contaminans in ap-
pearance.

Borneo.

80. Cyathea burbidgei (Baker) Copel. (Alsophila burbidgei Baker in Journ.
Bot. .17 (1879) 38).

Rachises smooth and without scales, but those of the pinne hairy;
pinnules cut to a narrow wing, into ligulate, subentire, obtuse segments
2 mm wide, cost® strongly ciliate beneath ; veinlets 4 or 5 on a side, simple
or forked; sori medial, indusium wanting. Allied to C. latebrosa, C.
Oldhamt and C. Wallaces.

North Borneo.

81. Cyathea albosetacea (Bedd.) Copel. (Alsophila albosetacea Beddome,
Suppl. (1876) 2).

Main rachis purplish, muricate, and (in age) only slightly scaly;
pinne long-petioled, their rachises very scaly; pinnules with the one or
two lowest segments free, elsewhere cut nearly to the costa; segments
oblong, subfalcate, slightly crenate; coste sparingly clothed beneath with
long, white, setaceous hairs, which are also present in a less degree on
the costa and costules above, costules beneath furnished with deciduous,
bullate scales which often have a hyaline, setaceous point at the apex
(resembling the indusium of Cystopteris fragilis) ; veinlets all forked near
the base, one branch often and both very rarely again forked ; sori copious,
indusium wanting. The position of this plant is uncertain because of
incomplete diagnosis ; it is reduced by Diels to C. latebrosa.

Nicobar Islands.

82. Cyathea chinensis Copel. in Philip. Journ. Sei. Bot. 3 (1908) 355.

Trunk 6 m high; rachis almost glabrous, not prickly; pinna of type
specimen 42 cm long, 13 cm wide, sessile, acuminate, its rachis stram-
ineous, clothed above with purplish-brown hairs and beneath with sparse
hyaline hairs; costee similarly pubescent, but more densely beneath, and
toward the tip with a few irregular squamules; pinnules sessile, 7 cm
long, 14 mm wide, caudate with the apex serrate, cut almost to the costa;
segments obtuse, subfalcate, 3 mm wide, serrulate, herbaceous, green on
both sides, but somewhat paler beneath, the lamina glabrous but the
costule bearing some hairs and squamules beneath; veinlets 7 to 9 on
a side, mostly forked, inconspicuous; sori costular at the bases of the
segments, small, each subtended by one or two brown scales.

China (Yunnan, in the Szemao forest, alt. 1,800 m).

83. Cyathea trichodesma (Scort.) Copel. (Alsophila trichodesma Schort. ex
Bedd. in Journ. Bot. 25 (1887) 321).

Trunk of moderate size, slender; stipes scaly at the base; frond 120
to 180 cm long, bipinnate; rachis rough above, clothed with appressed,
spreading, semi-viscous, copious, jointed hairs; pinne lanceolate, 60 to 75
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cm long, 15 to 20 em broad, their rachises stramineous, clothed like the
main rachis; pinnules 8 cm long, 18 mm wide, thinly herbaceous, the
lamina, costa and veinlets clothed on both sides with the same hairs as the
rachis, cut nearly to the costa into linear, obtuse, crenulate, rather
distant segments ; veinlets 7 or 8 on a side, forked ; sori 5 or 6 on a side,
medial, indusium none. Near C. Andersons, of Sikkim.

Perak.

84. Cyathea cyclodonta (Christ) v.A.v.R. in Bull. Dept. Agr. Ind. Néerl.
18 (1908) 1.

Rachis naked, brownish-green, shiny; primary pinnules 10 cm long,
25 mm wide, about 35 pairs, cut to the costa, costa finely puberulous
above, strigose beneath ; secondary pinnules 2 to 3 mm apart, decurrent or
subauriculate on both sides, linear, 12 mm long, 2.5 mm wide, coarsely
crenate with about 12 lobes on a side, coriaceous, glabrous, dark-green on
both sides; veinlets forked at the base; sori in the forks, about 8 on each
side, over 1 mm wide; indusium membranaceous, breaking down to an
irregular brown cup.

Borneo.

85. Cyathea andersoni (Scott) Copel. (Alsophila andersoni Scott: Bedd.
Ferns. Brit. Ind. (1869) 310).

Stipe ebeneous, muricate, clothed especially near the base with lanceo-
late, deciduous scales; rachises dark-chestnut, naked beneath and rough
with raised points, tawny-villous above ; pinne oblong-lanceolate, 45 to 60
cm long ; pinnules lanceolate-ligulate, 10 to 15 cm long, about 2 cm wide,
subsessile, cut nearly or quite to the costa, costa bristly, especially: beneath,
not scaly; segments close, 3 to 4 mm wide, lanceolate, bluntish, toothed,
green on both sides, texture thin but firm; veinlets 9 to 12 on a side,
forked ; sori infra-medial, minute, exindusiate.

Sikkim, alt. 300 to 650 m.

86. Cyathea kingii (Clarke) Copel. (Alsophila kingii Clarke in Bedd. Hand-
book, Addenda).

Trunk 3 m high’; main rachis purplish, shining, glabrous, rachises of
pinne purplish, glabrous, and somewhat glaucous; pinne 45 to 60 cm
long; pinnules about 7 cm long, 12 mm wide, coriaceous, of a bluish-
glaucous tint, the costa very scaly beneath and hairy above, pinnules cut
nearly to the costa into oblong, crenate segments; costules much raised
and very prominent (particularly in the fertile pinnules) and scaly;
veinlets once forked a little above the base, or more rarely simple;
receptacle very prominent, indusium wanting. Baker puts this species
near C. latebrosa, and says A. Bakeri Zeiller is probably a synonym.

Perak (Larut), alt. 1,600 m.
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87. Cyathea brunoniana (Wall.) Clarke & Baker.

A large tree; main rachis prickly ; secondary rachises slightly prickly
or smooth and glabrous; costa sparsely and deciduously crisped-pubescent
beneath, naked or nearly so above; segments minutely hairy on the
veinlets, the fertile ones not contracted, 15 to 18 mm long, 3 mm wide,
entire, obtuse, coriaceous, glabrous, somewhat glaucous beneath ; veinlets
about 13 on a side, forked, nearly all fertile; sori costular; indusium
at first globose and complete, soon breaking down to an irregular cup.

Northern India.

88. Cyathea decipiens (Scott) Clarke & Baker.

Trunk 15 m high ; stipes spiny, mahogany-brown and scaly at the base,
pale-brown and furfuraceous upward ; rachises very prickly ; pinne sessile,
ample, acuminate; pinnules 10 to 12.5 cm long, % cm wide, sessile,
acuminate, cut nearly or quite to the costa, coste and costules bearing
bullate scales ; segments not close, 2 mm wide, acute, subfalcate, serrate,
subcoriaceous, dark-green above, gray-green beneath but not glaucous;
veinlets 10 to 12 on a side, two to four times forked ; sori costular, small ;
indusium at first complete and spherical, fragile. Specimens in cultiva-
tion have been mistaken for C. spinulose, and Beddome implies that he
can distinguish them only by the indusium.

Northern India, alt. 600 m.

89. Cyathea spinulosa Wall.

A tall tree-fern; stipe and rachis purple, very spiny beneath, rachises
rusty above ; frond 3 m long ; pinna stalked, abruptly acuminate ; pinnules
subsessile, 8 cm long, acuminate, cut almost to the costa; costa hairy
above, beneath bearing small bullate scales, as do the costules, which
are glabrous above; segments close, acute, subfalcate, serrulate, the
lamina glabrous, thin; veinlets 8 to 10 on a side, forked; sori costular,
small, numerous, but not reaching the ends of the segments; indusia at
first complete, breaking into large pieces, finally disappearing.

India (altitude up to 1,000 m), to Malaya and Japan.

90. Cyathea mearnsii Copel. in Philip. Journ. Sci. Bot. 3 (1908) 356.

Trunk 5 cm thick, thinly clothed at the top with black roots; bases of
stipes bearing thin, gray-brown, narrow scales 15 mm long; rachis 1 cm
thick, tawny, everywhere glabrous, unarmed ; pinne up to 60 cm long, 25
em wide, sessile, their rachises smooth beneath, above clothed, like the
cost, with a dark, close pubescence; pinnules sessile, very acuminate,
horizontal, up to 29 mm wide at the base, cut at the base to the costa, else-
where to a narrow wing, costa reddish beneath, bearing some fine furfura-
ceous scales; segments falcate-acute, serrate, 3 to 4 mm wide, glabrous
except for occasional squamules on the costules beneath pale beneath and
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not very dark above, coriaceous, lowest secondary pinnule often dilated and
pinnatifid ; veinlets about 13 on a side, forked; sori costular, crowded
but not reaching the apices of the segments, 1 mm or less wide, indusium
splitting into large pieces and only the lower part persistent.

Luzon (in the mountains of Benguet).

91. Cyathea saccata Christ.

An alpine dwarf; frond 115 cm long, 80 cm wide, stipe 25 cm long;
stipe and rachis minutely verrucous, glabrous, rufous-stramineous, shin-
ing; pinn® remote, stalked, 30 to 40 c¢cm long, 12 cm wide, caudate,
narrowed at base; pinnules remote, 6 cm long, 15 mm wide, lanceolate,
pinnate, coste black, beset above with minute brown scales; secondary
pinnules 13 or 14 on a side, separate, 2.5 mm wide, dentate; veinlets 9
to 12 on a side, forked, conspicuous ; sori medial, indusium pellucid.

Celebes (Mount Topapu, alt. 1,300 to 1,700 m).

92. Cyathea runensis v.A.v.R. in Bull. Dept. Agr. Ind. Néerl. 18 (1908) 1.

Rachis unarmed, setaceous above; pinn® about 55 cm long, 22 to 25
cm broad; pinnules sessile, acuminate, 2 to 2.5 cm wide at the base,
pinnatifid; segments oblong, subfalcate, subobtuse, crenate, margin
slightly decurved ; veinlets about 8 on a side, the lower ones forked; sori
medial, numerous, indusium breaking into irregular fragments; frond
ample, coriaceous, glabrous. The proper ‘place of this species is un-
certain because of incomplete description.

Pulo Run.

93. Cyathea leucophaes Hassk. )

Trunk 3 to 5 m high; stipe and rachis spiny; frond tripinnatifid,
coriaceous, glabrous, becoming whitish above as it dries; pinna oblong-
lanceolate, acuminate, mostly stalked ; pinnules linear-oblong, acuminate,
unequally truncate at the base, deeply pinnatifid ; segments linear-oblong,
acute, serrate-crenate at the apex and the margin reflexed ; veinlets forked,
with the globose sori in the forks; indusium membranaceous, hyaline,
globose, soon irregularly torn, and finally vanishing.

Java.

94. Cyathea junghuhniana (Kze.) Copel. (Alsophila junghuhniana Kze. in
Bot. Zeit. 6 (1848) 284).

Frond bright-green above, pale beneath, axes unarmed; rachises
stramineous or fuscous, hirsute above as are also the costa, beneath smooth
or minutely nodulose ; pinnules 11 cm long, 16 to 20 mm wide ; segments
close, connected by a narrow wing, linear-oblong, subfalcate, obtuse,
repand or serrulate; costee beneath bearing sparse, minute, ovate, ap-
pressed, pale-ferruginous scales, glabrescent; veinlets evident, lax, 6 to 9
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on a side, forked at the base; sori costular; indusium scale-like, minute.
Hemitelia manilensis Presl is described as a species resembling this,
found in Luzon.

Java, Sumatra.

95. Cyathea mertensiana (Kzé.) Copel. (Alsophila mertensiana Kze. in Bot.
Zeit. 6 (1848) 586).

Rachis glabrescent, verrucous with shining, brown warts; pinne long-
stalked ; pinnules ‘approximate, short-stalked, oblong-lanceolate, acumi-
nate, deeply pinnatifid, cost® glabrous above, at base beneath bearing
sparse, white, bullate scales; segments falcate, rather obtuse, margin
reflexed and obscurely serrulate, the fertile segments contracted and the
lowest free but adnate; veinlels forked, usually twice, white-hairy; sori
minute, crowded, occupying the entire segments; indusium a cup-shaped
basal scale.

Bonin.

96. Cyathea ornata (Scott) Copel (Alsophila ornata Scott in Bedd. Ferns
Brit. Ind. (1870) 342).

Frond ample, tripinnate, moderately firm in texture; rachises castane-
ous, smooth, naked beneath; pinne stalked, oblong-lanceolate, 45 to 60
cm long ; pinnules sessile, lanceolate, 8 to 10 cm long, 18 to 24 mm wide,
costz scaly, especially beneath; segments close, ligulate, obtuse, denticu-
late, 2 mm wide, green on both sides, without scales or hairs; veinlets 8
to 12 on a side, forked ; sori minute, subcostular, exindusiate. Alsophila
Oldhami Bedd. is usually regarded as this species; but as figured by
Beddome it differs in having long-stalked pinnaz and the costules scaly
beneath.

Sikkim, alt. 750 m.

97. Cyathea clementis Copel. (Alsophila clementis Copel. in Philip. Journ.
Sci. 1 Suppl. (1906) 143).

Trunk 9 m high, stout; stipe brown at the base, shading to stramineous
in the rachis, clothed at the base with linear, whitish scales 5 to 15 mm
long, exceedingly rough with blackish, stout, sharp spines 4 to 5 mm
long ; rachis glabrous, beset with smaller spines ; frond 100 to 150 cm long,
ovate; middle pinnz 30 to 40 cm long, their rachises rough; pinnules 6
to 8 cm long, 15 mm wide cut at the base to the costa, elsewhere to a
narrow_ wing, cost® above bearing dirty-white hairs or nearly naked,
beneath naked or sparsely furfuraceous-squamulose ; segments subfalcate,
entire, obtuse, coriaceous, glabrous, greenish-brown above, paler beneath
but not glaucous; veinlets forked, about 10 on a side; sori infra-medial,
naked, receptacles evidently paraphysate.

Mindanao (Lanao).
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98. Cyathea fauriei (Christ) Copel. (Alsophila fauriei Christ in Bull. Herb.
Boiss. IT 1 (1901) 1019).

Rachises bearing short, sharp pustules, main rachis pale-brown, plant
smooth ; pinne sessile (at least the upper ones), 40 cm long, 16 cm wide,
ovate-oblong, acuminate; pinnules sessile, about 18 below the pinnatifid
apex, acuminate, 9 cm long, 2 ecm wide, not cut to the costa; segments
subfalcate, broadly linear, obtuse or apiculate, almost in contact, 2.5 to
3 mm wide, evidently serrate, dark-green above, olive beneath, herbaceous;
veinlets conspicuous, 12 or more on a side, black, two or three times
forked ; sori costular at bases of segments, large and few, brown, naked,
receptacle small and naked.

Liu Kiu (Oshima, common at foot of mountain).

99. Cyathea confucii (Christ) Copel. (Alsophila confucii Christ in Ac. Geog.
Bot. 15 (1906) 102).

Trunk hardly 2 m high; frond 150 cm long, half as wide; rachises
glabrous, beneath prickly, light-brown ; pinne sessile, 45 cm long, 15 cm
wide, acuminate, hardly narrowed at the base; pinnules sessile, caudate
with serrate tip, 8 cm long, 17 mm wide, cut almost to the costa, costa
bearing dark, appressed hairs above, and very sparse hyaline squamules
beneath, the latter being also on the costules; segments acute, falcate at
the tip, serrulate, 3 mm wide, dark-green above, pale beneath, herbaceous,
the lamina glabrous; veinlets 8 to 12 on a side, mostly forked; sori
costular, subtended by a minute, whitish, scale-like membrane.

China (Sze Chuen, Mount Omi, alt. 2,000 m).

100. Cyathea contaminans (Wall.) Copel. (Alsophila contamiMm Wall.
Cat. (1829) no. 320; Chnoophora glauca Bl. 1828, not Cyathea glauca Bory).

Trunk up to 15 m high, 15 cm in diameter; fronds up to 3 m long or
even longer, 150 cm wide; stipe 50 to 100 cm long, at the base scurfy
and densely clothed with shiny-white, linear scales 2 to 8 cm long, which
diminish upward and soon disappear, stipe reddish, shading upward to
tawny or almost stramineous on the rachises, like which it is spiny and
glabrous ; pinne up to 85 cm long, stalked, abruptly acuminate ; pinnules
gessile, usually 11 to 13 cm long, gradually long-acuminate, cut at the base
to the costa (and the secondary pinnules contracted at base), elsewhere to
a narrow wing, costa glabrous beneath, above bearing whitish hairs, at
least near the base ; segments linear-oblong, subfalcate, subacute, entire or
nearly so, herbaceous, glabrous, more or less glaucous beneath; veinlets
9 to 12 on a side, forked; sori medial or infra-medial, not reaching the
apices of the segments, indusium none.

India and Malaya. The commonest and largest tree-fern in this part of the
world.
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101. Cyathea fenicis Copel. Philip. Journ. Sci. Bot. 3 (1908) 354.

Trunk 9 cm thick, said to be but 1 m high; stipe 60 cm long, dark-
brown, prickly with short, sharp spines, bearing two small, simply pinnate
pinna just above the base, and clothed at the base with a few narrow,
brown scales 15 mm long, otherwise glabrous, as are the slightly roughish
rachises ; largest pinne 35 to 40 cm long, 20 em wide, abruptly narrowed
to a pinnatifid apex; pinnules about 10 cm long, hardly 2 em broad,
sessile, cut at the base to the costa, elsewhere to a wing, costa hairy above,
mostly glabrous beneath ; segments 4 mm broad, obtuse, obscurely serru-
late, costules bearing a few small scales beneath, lamina glabrous, thin,
dark-green above, olive beneath ; veinlets forked ; sori globose, less than 1
mm wide, pale, costular, exindusiate.

Batanes Islands (Santo Domingo de Basco).

DOUBTFUL SPECIES.

Alsophila saparuensis v.A.v.R. in Bull. Dept. Agr. Ind. Néerl. 18 (1908) 2.

Fronds ample, tripinnatifid, firm but not rigid; stipe prickly, clothed:
with deciduous yellow .of brown indument ; rachis rough beneath, fibrillose
above; middle pinnz the largest, about 45 cm long, 12 to 16 cm wide,
lanceolate, acuminate; pinnules sessile, the lowest ones horizontal, the
middle ones the largest, about 15 mm wide; segments crowded, obtuse,
crenate or dentate at the apex; sori medial; indusia false, of minute,
round, flat scales.

Saparua.

Alsophila bongardiana Mett.

Differs from C. extensa in having the “segments broader, entire, rather
glaucous below, with copious scattered scales, veins more distant and
obscure.” Tt has the aspect of C. contaminans.

Bonin.

Alsophila khasyana Moore.
Khasya.

Alsophila xantholepis Christ.
Batjan.

Hemitelia capensis R. Br.
Reported in Java by Blume, Enumeratio 247, probably by mistake.

2. BALANTIUM Kaulfuss.

Caudex erect, but usually not rising much above the ground ; fronds 3
or 4 times pinnate, deltoid, the ultimate pinnules oblique, more developed
at the base on the acroscopic side; fertile and sterile pinnules alike, the
fertile teeth not coriaceous; annulus usually oblique and uninterrupted.
A small genus with one species in Polynesia, one in Australia, two in this



62 COPELAND.

region, one in the Azores, etc., and one in tropical America. It is very
nearly related to Dennstaedtia and Dicksonia—so nearly that they would
all as well be included in Polypodiacee. The discontinuous distribution
and its intermediate position between two families mark it as a very old
genus.

Sori in the SINUSeS. ... e e 1. B. javanicum
Sori on the teeth........... 2. B. copelandi

1. Balantium javanicum (Bl.) Copel. (Dicksonia javanica Bl. Enum. 240).

Caudex arborescent (teste Raciborski); frond quadripinnate, up to
1.5 m long and 60 cm wide, axes densely appressed-pubescent, pinne and
pinnules ovate-oblong, very acuminate; secondary pinnules short-stalked ;
tertiary pinnules sessile with cuneate base, up to 1 cm long and half as
wide, deeply cut into segments 1 to 2 mm wide, hairy beneath with white
hairs, sparsely hairy above; sori small, in the sinuses, submarginal. Van
Alderverelt states that the annules is vertical ; which is not an unknown
condition elsewhere in Balantium.

Java,' at middle elevations.
Dennstaedtin Formosae Christ is similar to B. javanicum, but the stem of the
plant is unknown. :

2. Balantium copelandi Christ in Philip. Journ. Sci. Bot. 3 (1908) 301.
(Plate XIX.) .

Similar to the preceding species, but the sori placed on minor teeth,
and marginal, and the tertiary pinnules usually narrower. The caudex
usually does not rise above the ground, but may reach at height of 60 cm
the fronds, exclusive of stipe, are 50 cm to 3 m long.

Luzon, Negros.
3. DICKSONIA L’Héritier.

Tree-ferns, with 2 or 3 times pinnate fronds; pinnules equal-sided, the
sterile ones in our species decidedly reduced ; indusium and corresponding
leaf-margin more or less coriaceous. A genus of 17 recognized species,
chiefly in the southern hemisphere. Dicksonia is properly the name of the
preceding genus. I should have used it in that way except that this genus
has no tenable name.

Dicksonia blumei (Kze.) Moore. (Plate XX.) )

Trunk up to 6 m high and 20 e¢m in digmeter ; its crown and the bases’
of the stipes densely clothed with golden acicular scales, becoming brown
on the stipes; stipes up to 80 cm long; fronds up to 3 m long, usually
less, tripinnate; rachises densely pubescent; pinne up to 80 cm long;
pinnules up to 12 cm long, about 2 cm wide almost horizontal ; secondary
pinnz adnate, narrowly oblong, obtuse, coriaceous, the sterile ones toothed,
dark green and shining above, paler beneath, and hairy on the costa;
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fertile pinnee lobed almost to the costa; lobes about four on a side, each
almost entirely occupied by a large sorus.

Java, Celebes, Mindanao, Negros, Mindoro, at middle elevations (1,000 to 2,000
m)- 4. CIBOTIUM Kaulfuss.

Caudex stout and erect, sometimes arborescent, the apex densely
imbedded in brown or golden chaff; fronds large, tripinnatifid or tripin-
nate; sori marginal on the lower part of the segments, at the apices of
veins, the fertile tooth like the indusium, brown and coriaceous, the two .
inclosing the young sorus; annulus complete, but with a stomium of
distinct cells. About 12 recognized species, in and near Central America,
in the Hawaiian Islands, and here. I follow Dr. Christ in the treatment
of our species.

Sori 2 or more on each side of the segments.
Pinnules 2 cm or more wide.

Sori 2 to 4 on a side, not prominent.........ocooi 1. C. baranetz
Sori 5 or 6 on a side, prominent..............oooooo 2. C. assamicum
Pinnules 8 mm wide.....ocoommmoiie 3. C. sumatranum
Sori 1 on each side of the segments...........cooooeeiil «... 4. C. cumingii

1. Cibotium baranetz (L.) J. Sm.

Larger pinnules 2 cm wide; stalked, narrowly lanceolate, long-acu-
minate at the base cut very nearly or quite to the costa, costa more or
less hairy; segments lanceolate, falcate, acute, about 1 cm long, subentire
or somewhat serrate, decidedly glaucous beneath, separated by narrow
sinuses ; veinlets mostly simple; sori usually 2, sometimes 3 or 4 on each
side, not prominent, 1 mm wide, the lowest oblique, the others parallel
to the segment, the outer valve of the indusium the larger and more
convex. The caudex is erect and stout but usually not arborescent.

Liu Kiu across China to Malacea and northeastern India; Java (?).

2. Cibotium assamicum Hook.
" Pinnules up to 25 mm wide; larger segments 15 mm long, evidently
serrate; sori prominent, borne on teeth, up to 6 on a side; valves more
unequal, and texture of ‘whole plant rather thinner than in C. Baranetz,
which it resembles except as just noted. A plant in cultivation at Buiten-
zorg agrees perfectly with this species as described, except in not being
glaucous beneath.

Assam, Tonkin.

3. Cibotium sumatranum Christ in Philip. Journ. Sci. Bot. 2 (1907) 118.

Fertile pinnules only 8 mm wide, cut to a wing 1 mm wide; segments
3 mm long, obtuse, denticulate, separated by obtuse sinuses; sori 2 or
rarely 8 on a side, 0.5 to 0.7 mm wide, not prominent, valves subequal ;
plant glabrous or nearly so.
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C. Baranetz var. setosum v.A.v.R. has the axes densely clothed with
spreading bristles which in falling off, leave them roughish; sori 1 or
on a side; indusium fulvous.

Sumatra (Linggalang voleano).

4. Cibotium cumingii Kunze. (Plate XXI.)

Like C. Baranetz, but the pinnz usually narrower, the segments shorter
and proportionally broader, the veinlets forked, with but one sorus on
each side. From Formosa and Fokien I have intermediate forms. C.
Baranetz var. lampongense v.A.v.R., of Sumatra, seems to be like some
of the Philippine specimens.

Luzon, Mindoro.
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PLaTE |. A, OPHIOGLOSSUM INTERMEDIUM Hook. B, C, OPHIOGLOSSUM
PEDUNCULOSUM Desr.
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PLATE IV. ANGIOPTERIS CARTILAGIDENS CHRisT.
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PLATE V. MACROGLOSSUM ALIDAE CoreL.
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PLaTe VI. ARCHANGIOPTERIS HENRYI CHRIsT.
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PLATE VII. MARATTIA TERNATEA DE VRIESE.
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PLATE VIIl. CHRISTENSENIA CUMINGIANA CHRIsT.
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PLATE X. A, SALVINIA NATANS (L.) AtL. B, AZOLLA AFRICANA Desv.
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PLaTe XI. OSMUNDA REGALIS L., var. JAPONICA (THune.).
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PLATE XIV. GLEICHENIA LAZViSSIMA ChnisT.
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PLATE XV. CERATOPTERIS THALICTROIDES (L.) BRONGN.
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PLATE XVI. MATONIA FOXWORTHY! Copet.
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PLATE XVIl. PHANEROSORUS SARMENTOSUS (BAKeR) CoPEL.
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PLaTE XVIII. CYATHEA ATRUPURPUREA CorPEL.
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ON HALOPHILA OVATA GAUDICHAUD, A NEGLECTED
SPECIES.

By C. H. OSTENFELD.
(Copenhagen, Denmark.)

In 1906, while studying the genus Halophtle and other marine
phanerogams in the Kew Herbarium, I observed & specimen from the
Philippine Islands which was labeled “Halophila ovalis Herb. Philip-
pinense, 1595, Luzon (5-°92) leg. A. Loher.” Although it seemed to be
closely allied to Halophila ovalis (R. Br.) Hook. £., I felt sure that it was
a distinet species and noted on the label “nov. sp.,” but published nothing
regarding it. My note was later seen by Mr. Merrill, while he was work-
ing at Kew in 1907, and on his return to Manila, he sent me a Halophila
collected by himself in Manila Bay in April, 1905, with flowers and fruits,
which he supposed to be the same as Loher’s plant. This specimen is
undoubtedly the same species as that collected by Mr. Loher, and is
distinct from Halophila ovalis (R. Br.) Hook. f. At first I considered
it undescribed, but on closer examination of the material and literature
at my disposal and my notes on the species of the genus made in various
European herbaria, I found that it is the species described by Gaudichaud
in Freycinet’s “Voyage autour du monde” as Halophila ovata, the type of
which was collected in the Marianne Islands, and now in the herbarium of
the Muséum d’ Histoire Naturelle in Paris. Some years ago I examined
Gaudichaud’s plant, and noted that it differed considerably from H. ovalis,
with which it has been identified by all later botanists working on the
genus. Gaudichaud himself quotes Caulinia ovalis R. Br., as a synonym
of his H. ovala, and was undoubtedly of the opinion that the two were
identical. It seems to have been a mere chance that he altered the name
“ovalis” to “ovata” when transferring the species from Caulinia to
Halophila. -1 think, however, that it is correct to maintain Gaudichaud’s
name, and accordingly for the two species we have Halophila ovalis
(R. Br.) Hook. f., and H. ovate Gaudichaud (not of later authors).

Halophila ovalis is a species of wide distribution in the Indian and
Pacific oceans, while H. ovata is at present known from but two regions—
the Mariannes and the Philippines. Gaudichaud’s description is wrong in
many points with regard to the more minute characters of the flowers,
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and to the morphology of the plant, but apart from these errors, which
are but natural in such early botanical work, there is no doubt as to the
identity of the Philippine plant with Gaudichaud’s type; moreover
Gaudichaud’s figure is excellent. Below is given a diagnosis of the
species, as far as the material allows, the male flowers being unknown
to me.

Halophila ovata Gaudichaud in Freycinet’s Voy. Bot. (1826) 430, pl. 40, f. 1.,
non H. ovata auctt., nec H. ovalis (R. Br.) Hook. f. a ovata J. B. Balfour in Trans.
Bot. Soc. Edinburgh 13 (1878) 335.

Gracilis; caulis horizontaliter repens; internodia gracilia, 1-3 cm
longa ; rami erecti nulli; nodi foliis duobus, squamis duabus radiceque una
instructi; foliorum lamina late ovato-elliptica, obtusa, circiter 9-10 mm
longa et 4-5 mm lata, glabra, integerrima, trinervia; nervi secundarii
3-7 inter nervum medium et nervos submarginales suspensi; foliorum
petioli laminis equilongi vel paullo longiores. Flores dioeci ( ?), solitarii,
spatha diphylla membranacea suffulti; masculus (sec. Gaudichaud)
pedunculatus ; stamina 3, unilocularia ( ?) ; femineus sessilis, perianthium
minimum, triphyllum ; ovarium ovoideum, longe rostratum, circiter 2 mm
longum; styli 3, filiformes, circiter 6 mm longi; fructus maturus mem-
branaceus, globosus, 2-2.5 mm diametro; semina subglobosa, pallida,
0.5 mm.

Species H. ovali affinis, praecipue differt omnibus partibus multo minor
graciliorque, nervis secundariis 3-7, nec pluribus (in H. ovali 12-25),
staminibus unilocularibus ( ?).

Besides its small size, the above species is most easily distinguished by the
arrangement of the secondary nerves. In H. ovalis the number varies from 12
to 25, being most often 17 or 18, forming a very acute angle with the median
nerve, and the area limited by two secondary nerves is much longer than broad.
In H. ovata the number of secondary nerves varies from 3 to 7, the most common
numbers being from 4 to 6, and they form nearly a right angle with the median
nerve, while the area between two secondary nerves is nearly as long as broad,
that is, rhomboidal.

In Gaudichaud’s figure the leaves are drawn with emarginate tips, but this
is incorrect, as I have found upon examination of the type material. In other
respects his figure gives an excellent idea of the habit of the plant. In habit it
is quite different from H. ovalis, and much more like H. baillonii Aschers. and
H. decipiens Ostf., but nevertheless the other characters point to H. ovalis as the
most closely allied species. As mentioned above, I have not found any male
flowers in the material at hand, and it would be very interesting to have them,
as Gaudichaud’s description of them seems to be incorrect in some important
points. B : ' '

H. ovata Gaudich., has been found. only in the following places: Marianne
Islands, Qaudichaud, specimens in Mus. Hist. Nat. Paris; and the Philippines,
Luzon, Loher 1595, May, 1892, in Herb. Kew.; Manila Bay, Merrill 4112, April,
1905. According to Mr, Merrill the species is very abundant in shallow water
along the shore near Manila in April and May, but disappears later in the season.



PHILIPPINE CHLORANTHACEZ.

By C. B. ROBINSON.

(From the Botanical Section of the Biological Laboratory, Bureau of Science,
Manila, P. I.)

The main purpose of this article is to call attention to the presence in
the Philippines of the genus Ascarina, though still known here from
only one collection. It has hitherto been reported from New Caledonia,
Polynesia, and New Zealand, but from none of the regions the flora of
which is closely allied to that of the Philippines. The one remaining
genus of the family is exclusively American.

KEY TO THE PHILIPPINE GENERA OF CHLORANTHACEZ.

Undershrubs with hermaphrodite flowers...................... 1. Chloranthus
Small tree with dioecious flowers.........ccoomoimieeo 2. Ascarina

1. CHLORANTHUS Sw.

KEY TO THE PHILIPPINE SPECIES OF CHLORANTHUS.

Stamens 8, fruit white, leaf-serrations short. ... 1. C. officinalis
Stamen 1, fruit red, leaf-serrations long..........ccoooeiinnnnii 2. C. brachystachys

1. Chloranthus officinalis Blume Enum. Pl. Jav. (1827) 79.

C. salicifolius Presl Epim. Bot. (1851) 231.

C. inconspicuus Blanco Fl. Filip. ed. 2 (1845) 54; non Sw. in Phil. Trans. 78
(1787) 359.

Luzon, Province of Pampanga, Mount Abu, Bur. Sci. 1995 Foxworthy: Province
of Bataan, Mount Mariveles, Lamao River, Williams 413, Elmer 6885, Leiberg
6129, 6136, For. Bur. 1769 Borden; Limay, Bur. Sci. 6185 Robinson: Province of’
Laguna, Calauan, Cuming 524: Province of Tayabas, Mount Banajao, Whitford
972: Province of Albay, Mount Mayon, Bur. Sci. 6470 Robinson. MINDORO, Baco,
Merrill 1241, 4036 ; Mount Halcon, Merrill 5574%; Baifios, For. Bur. 6207 Merritt.
MinpaNAO, Lake Lanao, Camp Keithley, Mrs. Clemens 68, 197 : District of Zam-
boanga, Sax River, Williams 2194, 2414. BASILAN, Hallier s. n.

2. Chloranthus brachystachys Blume Fl. Jav. Chloranth. (1828) 13, pl. 2.
LuzoN, Province of Ilocos Sur, For. Bur. 5645 Klemme: Province of Benguet,
Pauai, Bur. Sci. 4374, 4384 Mearns; Pauai to Baguio, Merrill }785; Baguio,
Elmer 5853, Williams 1362; Mount Tonglon, Bur. Sci. 5422 Ramos, For. Bur.
5004 Curran; without further locality, Bur. Sci. 2800, 2809, 3491 Mearns:
Province of Nueva Ecija, Cuming 1392: Province of Pampanga, Mount Arayat,
Merrill 3828: Province of Bataan, Mount Mariveles, Lamao River, Merrill 251},
69
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3254, Whitford 103, Williams }40, 717, Elmer 6640, For. Bur. 121} Borden, For.
Bur. 2215 Meyer, Leiberg 6050, Merrill Dec. Philip. For. Fl. 188 Borden. MINDORO,
Mount Halcon, Merrill 5644, For. Bur. }380, 4416 Merritt; Mount Poloug, For.
Bur. 9963 Merritt; without further locality, For. Bur. 12122 Merritt. NEGROS,
Mount Silay, Whitford 1553. MINDANAO, Province of Misamis, Mount Malindang,
For. Bur. 4551, 4682 Mearns & Hutchinson; District of Davao, Mount Apo,
Copeland 1064, s. n.: Lake Lanao, Camp Keithley, Mrs. Clemens s. n. BASILAN,
Santa Isabela to Tipu, For. Bur. 3996 Hutchinson.

It is extremely doubtful if the specific names here used are really the oldest,
although generally accepted, but the earlier names are at least in some cases of
doubtful identity and it is not possible here to form any opinion upon them.
There might also be difficulty over the generic name. Chloranthus, as such, dates
from 1787. Nigrina of Thunberg is at least in part cogeneric with it, but con-
siderable doubt exists regarding his original species, the only one published before
1787. There is an older genus Nigrina of Linnaeus, published in 1767, but
usually reduced to Melasma of Bergius, published in the same year, and the name
would therefore be-.available under the Vienna code, though not under the
American, for use instead of Chloranthus, if Thunberg’s genus is really identical
with the latter.

2. ASCARINA Forst.

Ascarina philippinensis sp. nov.

Inflorescentiee spicate in paniculis fasciculatis disposite, bracteate,
foliis multo breviores; floribus femineis in rhachide admodum immersis,
ovario sessili subgloboso uniloculari, semen unicum pendulum continente ;
foliis oppositis, basi acutis decurrentibusque apice breviter acuminatis,
margine basi excepta serratis, petiolis caulem vaginantibus, caule nodoso.

Flowers sessile, borne in fascicled panicles, bracts at the nodes of the
inflorescence unequal, the uppermost usually much the longest, even folia-
ceous; female flowers alone found, with no true perianth, but encircled
at the base by a shallow enlargement of the rachis, ovary sessile, globose,
2.5 mm in diameter, stigma subterminal, sessile, surrounded by a flattened
triangular expansion, 0.6 mm wide; ovary 1-celled, with one subterminal
pendulous ovule.

A small tree 6 m high, with a nodose stem 12 cm in diameter, the
young branches terete or somewhat quadrangular, their bark gray or
reddish, striate; leaves papyraceous, elliptic or oblong, 6.5-9 cm long,
3-3.8 cm wide, borne on stipulate petioles 4-9 mm long, which are connate
at the base and sheath the stem, acute and somewhat decurrent at the
base, at the apex somewhat abruptly contracted into a rounded or retuse
mucronate acumen, the margins more or less revolute, glandular-serrate
except along the basal fourth, dull-bluish-green on the upper surface,
beneath densely brown-lepidote.

Type collected at an elevation of 1950 m on Mount Apo, District of Davao,
Mindanao, by R. S. Williams, no. 2541, March 31, 1905. N. v., (Bogobo) maidong.

Through the courtesy of Lieut.-Col. D. Prain, director of the Royal Botanic
Gardens, Kew, a portion of this collection was compared with the material there,
and confirmed as “a species of Ascarina quite distinet from any at Kew, but
nearest to A. polystachya Forst., differing by the much shorter spikes and less
tapering base of the leaf.”



PHILIPPINE PHYLLANTHINA.

By C. B. ROBINSON.

(From the Botanical Section of the Biological Laboratory, Bureau of Science,
Manila, P. 1.)

There are herein enumerated as Philippine some 55 species, belonging
to 7 genera, as compared with 35 species in 4 genera credited to the
Archipelago by Fernandez-Villar. The increase in genera is due to the
separation from Phyllanthus of Glochidion and Cicca, the former now so
generally recognized as distinct that it is not here discussed, the reasons
for segregating the latter are explained at length under that genus;
Securinega, with the limits now accepted, is a real addition. The dis-
position of the species is quite different from that of Villar.

It has been possible to identify nearly all of the material in this her-
barium, leaving probably three species of Glochidion and two of
Phyllanthus represented by insufficiently complete specimens to justify
description. Cuming’s collections are represented here, at least by frag-
ments, but those of Vidal and Lolier are wanting, except in a few un-
important instances.

The recorded distribution in related regions of the species of this sec-
tion of the Euphorbiacee is as follows.

India, C P M.alayl

ndia, Cey- | Peninsula :

i | Al THiEEe

Peninsula.s New Formosa. ¢ | Formosa.d .

Guinea.®

Agyneia 1 1 1

Breynta oo oo 6 12 3 4 3

Flugg 2 2 2 1 2

Glochidi 59 62 12 6 27

Phyllanthus including CicC. e 56, 31 11 8 20

Sauropus 15 7 2 2

Securinega 2 1

Total 139 115 33 20 55

sHook. f. F1. Br. Ind. 5 (1887) 285-336.
®Boerl. Handl. Fl. Ned. Ind. 3 (1900) 272-277.
¢Forbes & Hemsley in Jour. Linn. Soc. Bot. 26 (1894) 420-428 & Suppl.
. 4 Hayata in Jour. Coll. 8ci. Tokyo 203 (1904) 8-24.
1 .
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Considering the extent of the two first of these areas it becomes evident
that the Philippines have a rich representation of the species of this
group. The most recent collections have so added to our list of species,
that it is probable that it may still have to be considerably enlarged.

A nomenclatural difficulty has arisen through the publication since the
beginning of 1908 of several Philippine species without an accompanying
Latin diagnosis. To avoid misunderstanding, it may be said that they
are here accepted as published, though to add certainty, such a diagnosis
has been added where the species has been accepted as valid, and that
when the limits here assigned to such species differ from those of the
original author, that his type is in all cases to be considered as that of
the species.

KEY TO THE PHILIPPINE GENERA OF PHYLLANTHINZE.

Calyx greatly thickened at base by union with disk........................... 1. Sauropus
Calyx not so thickened.
Rudiment of ovary present in male flower.
Fruit a capsule, seed-coat not hollow on back.......... ... 2. Securinega
Fruit a berry, seed-coat hollow on back........................ 3. Fluggea
Rudiment of ovary not present in male flower, or in a few species of Phyllanthus
very minute.
Disk present.

Fruit a capsule, rarely a berry.........ccoocoocoooe .. 4. Phyllanthus

Fruit @ drupe o 5. Cicca
Disk entirely wanting.

Fruit a capsule........o 6. Glochidion

Fruit @ berry .o 7. Breynia

Styles terminal ... 1. 8. androgynus
Styles from the margin of the ovary. ... 2. 8. scandens

1. Sauropus androgynus Merr. in For. Bur. Bull. (Philip.) 1 (1903) 30.

Cluytia androgyna Linn. Mant. (1767) 128.

8. albicans Blume Bijdr. (1825) 596.

8. macranthus F.-Villar Noviss. App. (1883) 187, non Hassk. Retzia 1 (1855)
165.

LuzoN, Province of Camarines, Pasacao, Ahern 288. MINDORO, Puerto Galera,
Merrill 3329.

The former collection seems clearly of this species, the latter is identical
vegetatively, but the calyx of the male flowers varies in length from 1 to 8 mm,
presumably with age, and the lobes are not emarginate. This genus being usually
divided by the size of the calyx, the second specimen would appear distinct, but
it is thought best not to separate it, at least until more complete material can be
secured.

India, China, and Java.

2. Sauropus scandens sp. nov. '

Andrachne sp. (?) Merr. in Philip. Jour. Sci. 1 (1908) Suppl. 74.

Scandens: floribus monoicis, solitariis vel subsolitariis, pedicellatis:
perianthio masculino subrotato, breviter 6-lobato, 2.5-3 mm diametro,
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glandulis conspicuis vel perianthio coalitis, filamentis connatis, antheris
3, horizontalibus; perianthio femineo 6-partito, 4-5 mm longo, ovario
valde depresso, apice truncato, stylis 3, marginalibus, cito bilobatis:
ramulis levissime angulatis ; foliis breviter petiolatis, lanceolatis, oblongo-
lanceolatis vel ellipticis, apice brevissime acuminatis.

Flowers axillary, solitary or perhaps sometimes paired, scattered along
the branchlets, those of both sexes borne on pedicels 8-10 mm long and
slightly dilated upward: male perianth subrotate, 2.5-3 mm long, the
margin forming lobes for a depth of about 0.5 mm only, the lobes broad,
rounded, truncate, or usually somewhat retuse; disk-glands 6, opposite
the perianth-lobes, oblong-orbicular, about 1 mm in diameter, very con- -
spicuous or more or less coalesced with the perianth; filaments united,
0.3 mm long, anthers 3, horizontal, extrorse, 0.5 mm long: female
perianth cut almost to the extreme base into G oblanceolate segments,
4-5 mm long, rounded at the apex, contracted at the base; no glands
seen; ovary very shortly stalked, 1 mm in diameter, in cross-section
rounded-triangular, strongly depressed, the apex truncate and disk-like,
styles 3, projecting from the margins of the ovary, at once divided into
2 fleshy lobes, the latter widely spreading and more or less outwardly
recurved, about 0.7 mm long, the apices entire or rarely slightly 3-lobed :
fruiting perianth hardly increased, fruit succulent, red, about 1 em in
diameter.

Described by the collector as a vine, and appearing to be so: branches
and branchlets yellowish, the latter slender and slightly angled: leaves
borne on petioles about 2 mm long, the lamina membranaceous, lanceolate,
oblong-lanceolate, or elliptic, 2-3.5 cm long, 1-1.7 cm wide, the base
rounded or acute, the apex forming a very short acumen, which is obtuse
or sometimes mucronate, described as very dark in color, apparently
glaucous on the under surface; stipules persistent, lanceolate, about 1 mm
long.

LuzoN, Province of Bataan, Mount Mariveles, Lamao River, For. Bur. 1934
Borden, growing as a vine upon Pithecolobium scutiferum (Blanco) Benth., at an
elevation of 300 m, and apparently rare.

Very similar in many ways to 8. brevipes Muell-Arg., but that species has
racemed flowers. Apparently very distinet in its habit.

2. SECURINEGA Commerson.

1. Securinega acuminatissima comb. nov.

Phyllanthus acuminatissimus C. B. Robinson in Philip. Jour. Seci. 3 (1908)
Bot. 200.

LuzoN, Province of Tayabas, Atimonan, Whitford 676 : Province of Camarines,
Ragay, For. Bur. 10788 Curran; Pasacao, Ahern 280. CeBU, Toledo, Bur. Sci.
1739 McGregor. MINDANAO, Province of Surigao, Surigao, Ahern 351; Gibon
River, north of Las Navas, For. Bur. 7569 Hutchinson: Rio Grande Valley,
Sabacon, For. Bur. 6544 Hutchinson: District of Davao, Santa Cruz, Williams
2706, 2807.

This species is not a Phyllanthus, as shown by the original description of the
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male flowers, which is therein correct, with the addition of the fact that the
rudiment of the ovary is sometimes 3-parted. It is less certain that it is not
a Fluggea, as the fruit is not truly capsular, but slightly fleshy, and it is
doubtful whether or not it is dehiscent. The embryo is straight, the testa is not
lacunose and much thinner than in Fluggea virose, and the disk of the female
flower is not lobed. The style-arms are recumbent upon the ovary, spreading or
somewhat ascending.

In some parts of Mindanao, this species is of economic importance, being
according to Hutchinson, the species in most common use for posts.

N. v. Anislag, Vis., Manobo, Surigao; Tras, Moro, Rio Grande.

3. FLUGGEA Willd.

Branchlets terete, leaves distinetly acuminate......................... 1. F. flexuosa
Branchlets 4-angled, leaves not or very shortly acuminate...................... 2. F. virosa

1. Fluggea flexuosa Muell.-Arg. in Linnaea 34 (1865) 76.

Securinega flexuosa Muell.-Arg. in DC. Prodr. 152 (1866) 450.

BonoL (probably), Cuming 1855. If this is the correct locality, it lessens
the surprise that we have no further collections of this species, as this island
is as yet little explored botanically. The solitary leaf, which represents Cuming’s
type in this herbarium, is often perfectly matched by leaves of other species,
especially Glochidion rubrum.

Endemic.

2. Fluggea virosa Baill. fitud. Gen. Euph. (1858) 593.

Phyllanthus virosus Roxb. ex Willd. Sp. Pl. 4 (1805) 578.

Xylophylla obovatea Willd. Enum. Pl. Hort. Berol. (1809) 329.

Fluggea obovata (Ham. in) Wall. ex F.-Vill. Noviss. App. (1883) 189.

Fluggea microcarpa Blume Bijdr. (1825) 580.

Securinega microcarpa Muell.-Arg. in DC. Prodr. 152 (1866) 434.

Securinega obovata Muell.-Arg. in DC. Prodr. 15 (1866) 449.

Cicca pentandra Blanco Fl. Filip. (1837) 701.

Fluggea leucopyrus F.-Vill. Noviss. App. (1883) 189, non Willd. Sp. Pl 4
(1805) 757.

Securinega ovata Vidal Cat. Pl. Prov. Manila (1880) 44, nomen.

BABUYANES IsLaNDS, Camiguin Island, Bur. Sci. 4011 Féniz. LuzoN, Province
of Ilocos Norte, Cape Bojeador, For. Bur. 13826 Merritt & Darling; Bangui, For.
Bur. 13882, 13896 Merritt & Darling: Province of Ilocos Sur, Cuming 1169;
Santiago, For. Bur. 14067, 15658 Merritt & Darling: Province of Benguet, Sugpon,
For. Bur. 14120, 14117 Merritt & Darling ; Twin Peaks, Elmer 6404; Baguio, For.
Bur. 10817 Curran: Province of Nueva Vizcaya, Bambang, For. Bur. 15815, 15821
Curran & Merritt: Province of Pampanga, Mount Arayat, Bolster 52: Province of
Bulacan, Norzagaray, For. Bur. 7205, 7210 Curran: Province of Bataan, Mount
Mariveles, Lamao River, Whitford 390, 534, s. n., For. Bur. 775 Borden, Leiberg
6025 ; Moron, Bur. Sci. 949 Mangubat: Province of Rizal, San Mateo, For. Bur.
1123 Aherws collector ; Bosoboso, Merrill 2648 ; Antipolo, Merrill 171}; Malapad-
nabato, Merrill 2732, 2743; Tanay, Bur. Sci. 3341 Ramos: Province of Laguna,
Los Bafios, Elmer 8. n.: Province of Tayabas, Gumaca, Whitford 863: Province of
Camarines, Maagnas, Bur. Sci. 6319 Robinson. MASBATE, Merrill 3056. MIN-
DANAO, Lake Lanao, Camp Keithley, Mrs. Clemens s. n.

This species is referred to’in the Pflanzenfamilien as F. obovata (L.) Wall
Repeated search has not enabled me to find any Linnaean species referable here,
and the citation is probably a mere slip. The combination Fluggea obovata was



PHILIPPINE PHYLLANTHINA. 75

first made by Hamilton in Wallich’s catalogue, but does not seem to have been

published till 1883. Failure to find any older name has compelled the use of .
Willdenow’s Phyllanthus virosus, although it was he who also originated the

other specific name as Xylophylla obovata.

Cicca pentandra Blanco has been reduced here by Mueller, Merrill, and Villar,
and there can be no doubt that they were correct, although the description is not
exact in some details. It will be noted that this species has been recently collected
at what is practically Blanco’s type locality. The reduction of F. leucopyrus F.-
Villar is pure guesswork, based on the fact that it has not appeared in any recent

- collection.

Securinega ovata Muell. is merely listed by Vidal; there is no such species, but
he elsewhere cites 8. obovata as a synonym of F. obovata, which is correct, and it
is probable that the earlier name is only a misprint.

N. v. Botolan, Tag., Baiset, Tag., Bataan: Granatang gubat, Tag., Rizal;
Tulitangalung, Masbate.

India, China, Malaysia, Australia, and Tropical Africa.

4. PHYLLANTHUS Linn.

Styles simple or very slightly 2-lobed.

Stamens 3, dehiscing vertically. <. 1. P. cordatulus
Stamens 2, dehiscing horizontally.
Leaves 3 mm or more in width ... 2. P. lamprophyllus
Leaves not exceeding 2 mm in width........... 3. P. curranii
Styles 2-lobed or 2-parted.
Stamens 5, fruit fleshy 4. P. reticulatus

Stamens 4-2.
Male calyx 6-parted.
Anthers dehiscing vertically.
Capsules smooth.

Testa with anastomosing ridges .......oooiiiines 5. P. benguetensis
Testa nearly SmMooth oo 6. P. tenuipes
Capsules muricate, testa with free ridges 7. P. urinaria

Anthers dehiscing horizontally.
Filaments free or nearly so.
Branchlets not winged.

Stipules hastate : . 8. P. samarensis
Stipules not hastate ... 9. P. dumosus
Branchlets narrowly winged.
Leaves 6—9 mIm Wide. ..o 10. P. everettii
Leaves 2-5 mm wide 11. P. simplex
Filaments united ... 12. P. niruri

Male calyx 4-parted; ovary 3-celled.
Perianth-segments with entire margins.

Leaves strongly 3-nerved . 13. P. triphlebius
Leaves pinnately veined only. 14. P. stipularis
Perianth-segments lacerate-dentate .........oooomicioenrncne 15. P. mindorensis
Perianth-segments fimbriate.
Perianth-segments linear-lanceolate ..........ooooooreeeeee. 16. P. blancoanus
Perianth-segments ovate.
Leaves broadest near base - ... 17. P. laciniatus
Leaves broadest beyond middle 18. P. leytensis

Stigmas sessile; ovary more than 3-celled 19. P. buwifolius
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1. Phyllanthus cordatulus sp. nov. § Gomphidium.

Arbuscula monoica: floribus fasciculatis, mediocriter pedicellatis, mas-
culini perianthii segmentis 6, biseriatis, exterioribus paullo longioribus
angustioribusque, disci glandulis 6, liberis, patelliformibus; perianthio
femineo 6-partito, biseriato, segmentis interioribus longioribus latiori-
busque, disco plano, ovario pedicellato, 3-lobato, 3-loculari, stylis 3, usque
ad medium coalitis, supra patentibus, non lobatis: foliis subcoriaceis,
ellipticis, vel ovalibus, basi cordatulis, inaequilateralibus, breviter pet1o-
latis ; stipulis parvis, lanceolatis.

Flowers monoecious; the male and female on pedicels of about the
same length, 6-11 mm, usually 3 in a fascicle: male flowers with the
6 perianth-segments in two rows, lanceolate to ovate, 1.2-1.5 mm long,
0.5-0.8 mm wide, the 3 of the outer row slightly longer and narrower
than those of the inner; disk-glands 6, patelliform, separate, 0.3—-0.4 mm
in diameter; filaments 3, free, 0.2-0.3 mm long, comparatively stout;
anthers slightly longer than the filaments, dehiscing vertically: female
flowers also with a biseriate perianth, the outer 3 sepals 2.7 mm long,
1.6-1.7 mm wide, the inner 3 slightly exceeding 3 mm in length and
usually 2 mm in width, somewhat foliose; disk flattened, occupying the
base of the calyx; ovary short-stalked, at anthesis 0.7 mm in diameter,
3-grooved, 3-celled; styles 3, united for 1.3 mm, and then for about the
same distance spreading and at the apices reflexed, entire or very obscurely
2-lobed : capsules depressed-globose, 3.5 mm in diameter, at least when dry
brownish, 3-grooved, with an intermediate line, 3-celled ; the seeds (im-
mature) oval, 1.5 mm long, the testa inconspicuously minutely punctate.

A bush 1 m high, its stems purplish-brown, lenticellate, glabrous in all
its parts: leaves borne on petioles not exceeding 1 mm in length, alternate,
subcoriaceous, the lamina elliptic or oval, 1524 mm long, 9-13 mm
wide, or some leaves smaller, the margins entire, revolute, the base
inequilateral, shallowly cordate or obtuse on at least one side, the apex
rounded, often slightly mucronate or emarginate; lateral veins on each
side of the midrib 4-8, arched-anastomosing, secondary reticulations few
near the midvein but conspicuous near the margin; stipules lanceolate,
1 mm long.

LuzoN, Province of Zambales, Bur. Sci. 5106 Ramos, with flowers and fruit,
December 14, 1907.

2. Phyllanthus lamprophyllus Muell.-Arg. in DC. Prodr. 152 (1866) 324.

PALAwAN, Iwahig River, For. Bur. 4156 Curran.

The Philippine specimen referred here agrees in almost every respect with the
original description, except that the leaves are slightly longer but proportionally
of equal width, sharply acuminate at the apex. Flowers of both sexes are present,
and certainly place the specimen in the section Emblicastrum.

Previously reported by F.-Villar from the Philippines, otherwise only known
from Java.
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3. Phyllanthus curranii sp. nov. § Emblicastrum.

Floribus solitariis, breviter pedicellatis; perianthii masculini segmentis
4, exterioribus majoribus, disci glandulis liberis, minutis; filamentis
coalitis, antheris 2, transverse dehiscentibus: perianthii feminei segmentis
4 vel 5, disco angusto, annulari, ovario globoso, stylis 3 integris, apice
liberis: foliis subsessilibus, lineari-rhomboideis, parv1s, stipulis hnearl-
lanceolatis, acutis, deciduis.

Flowers glabrous, solitary, borne on pedicels 0.5-1 mm long, the male
with 4 perianth-segments arranged in two rows, the outer 1-1.2 mm long,
nearly orbicular, the inner lanceolate; disk glands free, minute, situated
at the sinuses of the perianth-segments; staminal column in all 0.5 mm
long, the filaments united, anthers 2, dehiscing transversely: perianth-
segments of female flowers 4 or 5, oblong-ovate, slightly exceeding 1 mm
in length, their apices rounded ; disk very narrow, annular with a lobed
margin ; ovary globose, 0.6 mm in diameter, 3-celled ; styles 3, free at the
rounded and undivided pale-colored apex, nearly as long as the ovary:
capsules 3 mm in diameter, 3-celled, the testa of the young seeds smooth.

A small tree or shrub 3 m high, its grayish stems 3 cm in diameter, the
grayish or reddish branches terete or the upper conspicuously angled:
leaves subsessile, linear-rhomboid, 3.5-7 mm long, 1-2 mm wide, the base
usually inequilateral and at least on one side rounded, the margins
revolute, below the thickened apex rounded, the upper surface shining,
the under paler ; lateral veins slender, 10-12 on each side of the midrib;
stipules linear-lanceolate, acutely-acuminate, 1-1.5 mm long, deciduous.

" LuzoN, Province of Nueva Vizeaya, Santa Fé, For. Bur. 10889 Curran (type),

For. Bur. 18027 Merritt: Province of Pampanga, Mount Arayat, Loher 4770, our
specimen sterile, but doubtless the same species.

4. Phyllanthus reticulatus Poir. Encycl. Méth. 5 (1804) 298.

P. chamissonis Klotzsch in Nov. Act. Nat. Cur. 19 (1843) Suppl. 1: 420.

Cicca decandra Blanco Fl. Filip. (1837) 701.

P. microcarpus Muell.-Arg. in Linnaea 32 (1863) 51.

BABUYANES IsLANDs, Camiguin Island, Bur. Sci. 3967 Fénix. LuzoN, Province
of Ilocos Norte, Bangui, For. Bur. 13897, 15535 Merritt & Darling: Province of
Ilocos Sur, Santiago, For. Bur. 15659 Merritt & Darling: Province of Union,
Bauang, Elmer 5647, 5717 : Province of Benguet, Sugpon, For. Bur. 14120a Merritt
& Darling ; Ttogon to Dilopirip, For. Bur. 15880 Bacani; Mount Pulog, For. Bur.
18181 Merritt: Province of Tarlac, O'Donnell, For. Bur. 5154 Curran: Province
of Bataan, Mount Mariveles, Lamao River, For. Bur. 2715 Borden, For. Bur.
6348 Curran, Williams 521, Elmer 6702: Province of Rizal, Manila, Merrill 372;
near Mariquina, Bur. Sci. 652} Robinson: Province of Laguna, Los Bafios, Hallier
s. m. CEBu, Cebu, Hallier s.- n. Minporo, Calapan, Merrill 905. MINDANAO,
District of Zamboanga, Sax River, Williams 2354: Lake Lanao, Camp Keithley,
Mrs. Clemem 8. n.

The specimens cited above include representatlves of both of the varieties 1nt0
which the species was divided by Mueller.

N. v. Bagbagutot, Il., Camiguin; Tinatinan, Tag., Manila; Tintatintahan, -
Malatinta, Tag.

Malaysia, tropical Asia and Africa, reported doubtfully from Australia.
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5. Phyllanthus benguetensis sp. nov. § Paraphyllanthus.

Floribus monoicis, solitariis, glabris, brevissime pedicellatis, perianthii
segmentis 6, obtusis, masculinis lanceolatis, femineis oblongis ; staminibus
3, filamentis usque ad medium connatis, antheris longitudinaliter dehis-
centibus; ovario glabro, 6-sulcato, 3-loculari, stylis 3, basi liberis, supra
medium bifurcatis ; disco femineo cupulari, masculino 6 glandulas patelli-
formes efformantibus: foliis distichis, oblongis, ellipticis, vel oblongo-
obovatis, basi subzequalibus, apice brevissime acute acuminatis; stipulis
lanceolatis, acutissimis.

Flowers solitary or very rarely paired, glabrous, those of both sexes
on very short pedicels; perianth-segments of the male flowers 6, slightly
exceeding 1 mm in length, lanceolate, obtuse at the apex; disk-glands 6,
separate, patelliform, about 0.2 mm in diameter; filaments 3, connate to
about the middle, 0.3 mm long, anthers 0.2 mm long, dehiscing verti-
cally: female flowers with a similar perianth, but the segments oblong;
disk cupular, the upper margin nearly entire but showing 6 slight rounded
elevations alternating with the perianth-segments; ovary 0.6 mm in
diameter, 6-lobed ; styles 3, free and for 0.2—0.3 mm entire, with a median
groove, then forking for a somewhat shorter distance into 2 slender
widely spreading lobes: capsules depressed-globose, 2.5 mm in diameter,
3-celled ; the seeds 1.2 mm long, the testa yellowish, on the back strongly
marked by reticulate ridges, giving somewhat of a honeycomb effect, the
markings showing also near the margins on the sides.

A branching undershrub, 30-50 cm high, the stems woody, purplish
below, passing into grayish above, terete, lightly striate, glabrous through-
out or the youngest parts puberulent ; leaves distichous, borne on petioles
0.5 mm long, the lamina membranaceous, oblong, elliptic, or oblong-
obovate, 9-13 mm long, 5-8.5 mm wide, the base equilateral or some-
what inequilateral, subcuneate or rounded, the apex rounded and abruptly
contracted into a very short but conspicuous acute acumen ; lateral veins
on each side of the midrib 5-7, or with some .of the intervening ones nearly
as prominent; stipules 1.5 mm long, lanceolate, at the apex very acute.

LuzonN, Province of Benguet, Baguio, Williams 966 (type), 1081, Elmer 6632
in part; Rio Trinidad, Bur. Sci. 5520 Ramos.

Closely related to P. urinarie Linn., but distinguished at once by its seeds
and capsules, its broader leaves not pubescent on the margins, and its woody
stem.

6. Phyllanthus tenuipes sp. nov. § Paraphyllanthus.

Floribus monoicis, longiter pedicellatis, solitariis, perianthio 6-partito;
florum masculinorum glandulis 6, liberis, patelliformibus, staminibus 3,
filamentis liberis, antheris longitudinaliter dehiscentibus; florum fem-
ineorum glandulis fere liberis, ovario glabro, pedicellato, stylis 3, con-
natis dein liberis bifurcatis: foliis ovalibus vel ellipticis, basi sapius
angustatis ibique truncatis.
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Male flowers borne on very slender pedicels attaining 14 mm in length,
solitary ; perianth-segments 6, varying in outline from lanceolate to
obovate, slightly exceeding 1 mm in length, acuminate at the apex; discal
glands 6, patelliform; filaments 3, free, comparatively stout, 0.2 mm
long; anthers still shorter, dehiscing vertically or somewhat obliquely:
female flowers on slightly stouter pedicels attaining a length of 3 cm;
perianth-segments 6, oblanceolate or obovate, 2 mm long, the apex rounded
or very shortly acuminate ; glands nearly separate, forming an undulating
ring, curving inward opposite the perianth-segments and outward alter-
nately with them, about 4 glands to each segment ; ovary raised on a short
stout pedicel, depressed-globose, 0.4 mm in diameter, glabrous; styles
united for about 0.6 mm and then forming 3 lobes, which almost im-
mediately bifurcate, the lobes in all only 0.1 mm long, stellately arranged:
capsules depressed-globose, glabrous, 3 mm in diameter; young seeds 1.3
mm long, the testa yellowish, inconspicuously minutely tuberculate.

An undershrub about 30 cm high, branching near the base, and spar-
ingly above, the stems purplish, terete or slightly angled, finely striate,
puberulent or glabrescent: leaves distichous, borne on petioles less than
1 mm in length, the lamina chartaceous, elliptic, oblong, oval or rarely
ovate, variable in size, the larger 10-15 mm long, 6.5-11 mm wide,
rounded or mucronate at the apex, usually contracted near the base and
there truncate or very slightly cordate, the margins revolute ; lateral veins
on each side of the midrib 4-6; upper surface of the lamina olivaceous,
under surface glaucous.

LuzoN, Province of Benguet, Daklan to Kabayan, Merrill 4419 (type) ; Itogon,
Bur. Sci. 5758 Ramos; Itogon to Dilopirip, For. Bur. 15879 Bacani.

In general appearance resembling P. cordatulus, but separated at once by the
very different styles.

7. Phyllanthus urinaria Linn. Sp. P1. (1753) 982.

Luzo~, Province of Benguet, Baguio, Elmer 6632 pte.: Province of Bataan,
Mount Mariveles, Lamao River, Merrill 3157, Williams 97: Province of Rizal,
San Francisco del Monte, Loher 4761. MinNporo, Calapan, Bur. Sci. 944 Mangubat.
CeBU, Cebu, Barrow 17. MiINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens
7. BASILAN, Santa Isabela, DeVore & Hoover 11.

N.v. Minuh-minuh, Moro, Basilan.

Cosmopolitan in the Tropics.

8. Phyllanthus samarensis Muell.-Arg. in Linnaea 34 (1865) 73.

SAMAR, Jagor 8. n.

This species is still unknown except from the original specimens, which bore
neither female flowers nor capsules. :

9. Phyllanthus dumosus sp. nov. § Euphyllanthus.

Frutex dumosus, floribus axillaribus, solitariis vel subsolitariis, medio-
criter pedicellatis, perianthio 6-partito; utriusque sexus disci glandulis
liberis; floribus masculinis staminibus 3, filamentis brevibus, liberis;
floribus femineis ovario 6-lobato, 8-loculari: foliis parvis, ellipticis, ovatis,



80 ROBINSON.

ovalibus, vel subrotundis, apice leviter cordatis, margine revolutis, apice
apiculatis ; stipulis parvis, lanceolatis, apice acumine deciduo instructis.

Flowers axillary, solitary or rarely in pairs, the male borne on pedicels
5-7 mm long, their perianth-segments 6, somewhat exceeding 1 mm in
length, varying in outline in the same flower from lanceolate to oval,
obtuse or rounded at the~apex; disk-glands 6, free, about 0.2 mm long;
stamens 3, the filaments free, about 0.3 mm long, the anthers equally
long, their cells oval, dehiscing horizontally: female flowers often on
shorter pedicels than the male, but these in fruit attaining 15 mm,
perianth-segments 6, oblanceolate to obovate, 1 mm long, their apices
acute or somewhat acuminate ; disk-glands 6, free, small ; ovary glabrous,
6-lobed, 3-celled ; styles 3, forked almost to the base, the arms about 0.4
mm long, nearly flat upon the ovary: capsules 3 mm in diameter,
6-grooved, 3-celled, the seeds about 1.7 mm long, the testa densely verru-
cose-tuberculate along longitudinal lines.

A shrub 1 m high, usually much branched, the branches and terete
branchlets covered with gray bark, the latter more or less pubescent
especially on the youngest shoots: leaves deciduous when dried, borne on
petioles 0.5 mm long, the lamina chartaceous, elliptic, oval, ovate, or
nearly orbicular, 2-7 mm long, 1.7-4.5 mm wide, the base equilateral or
inequilateral, slightly cordate, the margins revolute, the apex rounded or
slightly retuse, apiculate, the upper surface shining; veins on each side
of the midrib 4-7; stipules lanceolate, not hastate, with an acute acumen
at the apex, but this deciduous, older stipules appearing ovate, those on
either side of the petiole often contiguous beneath it.

LuzoN, Province of Ilocos Norte, Mount Piao, at 1,100 m elevation, For. Bur.
13974 (type), 13978 Merritt & Darling.

10. Phyllanthus everettii sp. nov. § Fuphyllanthus.

Frutex vel arbuscula: floribus masculinis fasciculatis, mediocriter pedi-
cellatis, perianthii segmentis 6, ovatis vel lanceolatis, disci glandulis subor-
bicularibus, staminibus 3, liberis, antheris transverse dehiscentibus; flori-
bus femineis longius pedicellatis, solitariis; capsulis parvis, 3-locularibus;
seminum testa brunnea, minutissimis papillis lineatim dispositis obtecta:
ramulis anguste bialatis, intra alas minute sed dense pubescentibus;
foliis distichis, lanceolatis vel rarius ellipticis, apice rotundatis; stipulis
hastatis, apice acuminatissimis, basi productis.

Monoecious, the female flowers apparently much fewer and opening
earlier: male flowers in fascicles usually of 3, borne on slender. pedicels
2-12 mm long ; perianth-segments 6, white, ovate or lanceolate, 1-1.2 mm
long, 0.6-0.7 mm wide, obtuse and sometimes very shortly mucronate at
the.apex, with a conspicuous mid-vein; disk composed of 6 nearly orbi-
cular mmutely papillose free glands 0.4 mm in diameter and alterngte
with the perianth-segments; filaments 3, free, 0.7-0.8 mm long; anthers
less than 0.3 mm long, dehiscing transversely: female flowers solitary,
borne on pedicels 12-22 long, perianth as in the male; disk annular, its
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upper margin with 6 lobes alternating with the perianth-segments, in all
1.5 mm in diameter ; styles 3, 2-forked almost to the base, the arms slender,
"over 1 mm long: capsule brown, depressed-globose, 3 mm in diameter,
3- or less evidently 6-grooved, 3-celled, with 2 seeds in each cell, testa
brown, covered with minute papillee disposed in longitudinal lines.

A small shrub 3 m high, the branchlets narrowly 2-winged and the
smaller ones slightly compressed, between the wings densely but minutely
pubescent: leaves alternate, distichous, borne on minutely pubescent
petioles less than 1 mm long, the lamina chartaceous, glabrous, lanceolate
or elliptic, 2-3.5 cm long, 6—9 mm wide, the margins revolute, the apex
obtuse, usually mucronulate, toward the base narrowed, at the extreme
base rounded and often slightly inequilateral ; primary lateral veins on
each side of the midrib 9-11 ; stipules membranaceous, 2 mm long, hastate
and produced below the base of the petiole, the apices very acute.

Luzon, Provinee of Nueva Viscaya, Cordon, Merrill 164: Province of Tayabas,
Lucena, Merrill 2885. NEGros, Gimagaan River, For. Bur. 4301 Everett (type).

Allied to P. simplex Retz. Male flowers of this species greatly resemble those
of P. samarensis Muell.-Arg., of which a portion of the original collection is in
this herbarium, but it seems to be distinguishable not only by its winged stems
but also by the wider stipules (1 mm at the fork), which are also more strongly
produced downward; the leaves are larger and somewhat different in shape,
though similar at the base. It is also close to P. myrtifolius Wight, but differs
in the same characters as just noted.

N. v. Miagos, Vis., Negros.

11. Phyllanthus simplex Retz. Obs. Bot. 5 (1789) 29.

LuzoN, Province of Pangasinan, Bur. Sci. 4837 Ramos: Province of Bulacan,
Norzagaray, Yoder 195: Province of Rizal, Bosoboso, Bur. Sct. 1182 Ramos;
Manila, Merrill 3433, Philip. Normal School 68 Arcebal, Hallier s. n.; Diliman,
Marave 100. Minpomo, Puerto Galera, Merrill 3343. MiNpaNAo, District of
Davao, Davao, Copeland 605; Darong, Williams 2611 A. '

Manchuria to India and Polynesia.

12. Phyllanthus niruri Linn. Sp. P1. (1753) 981.

P. carolinianus Blanco F1. Filip. (1837) 691.

P. kirganelia Blanco F1. Filip. ed. 2 -(1845) 480, non Willd. Sp. PL. 4 (1806)
587.

BATANES ISLANDS, Batan Island, Santo Domingo de Basco, Bur. Sci. 3722 Fénix.
LuzoN, Province of Pampanga, Bacolor, Parker 18: Province of Bulacan, Mey-
cauayan, Marave 48: Province of Rizal, Bosoboso, Bur. 8ci. 1048 Ramos; Manila,
Merrill 12, 356, 3419, Philip. Normal School 121 Pineda: Province. of Cavite,
Cavite, Bur. Sci. 1563 Fozworthy: Province of Laguna, Calauan, Cuming 717:
Province of Tayabas, Atimonan, Gregory 30. PaNAY, Iloilo, Copeland s. n.
PALAWAN, Puerto Princesa, For. Bur. }178 Curran. MINDANAO, Lake Lanao,
Camp Keithley, Mrs. Clemens s. n.: District of Davao, Davao, Copeland 571;
Santa Cruz, Williams 275}.

Blanco’s species, the specific name changed in the second edition, has been
generally reduced to P. nmiruri. The description does not entirely fit, but is
nearer to that of this species than of any other.

N.v. Sampasampalucan, Tag., Manila, Rizal: Iba-iba-an, Tag., Bulacan.

Cosmopolitan in the Tropics, except of Australia.

80915——6
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13. Phyllanthus triphlebius sp. nov. § Eriococcus.

Floribus solitariis vel rarius geminatis, brevissime pedicellatis ; mascu-
linis perianthio biseriato, 4-partito, disci glandulis minimis, liberis, fila-’
mentis 2, connatis, antheris transverse dehiscentibus; femineis perianthio
6-partito, disco cupulari, continuo, ovario glabro, stylis 3, supra medium
bifurcatis: foliis distichis, oblique oblongo-lanceolatis, parvis, valde
trinerviis ; stipulis lanceolatis, apice acutissimis.

Monoecious: the flowers solitary or paired, the male borne on pedicels
slightly more than 1 mm long, their perianth-segments 4, 1.5 mm long,
obtuse at the apex, the margins entire, the outer lanceolate, the inner
linear-oblong ; glands 4, minute, separate; staminal column in all 0.5
mm long, the filaments united throughout their length, anthers 2,
dehiscing horizontally : female flowers on comparatively thick pedicels 0.5
mm long, their perianth-segments 6, about 1 mm long, obovate, the
margins entire, the apex rounded or very shortly acuminate; disk con-
tinuous, somewhat 6-lobed; ovary glabrous, hemispherical, 0.3 mm in
diameter ; styles 3, free almost from the base and entire for about 0.4 mm,
then forming two slightly shorter slender lobes with outwardly curved
tips: capsules red, glabrous, depressed-globose, 2 mm in diameter, 6-
grooved, 3-celled, each cell containing 2 seeds with a yellowish-brown testa
marked dorsally by comparatively coarse longitudinal bands.

An undershrub 10—40 cm high, its woody stems branching at the base,
in older plants not again till the middle or near the apex, striate, some-
what angled, minutely pubescent or glabrescent: leaves subsessile, the
lamina glaucous on the under surface, oblong-lanceolate, 5.5-8 mm long,
1.5-2 mm wide, at the inequilateral base rounded or the lower margin
nearly straight, at the apex acute, mucronate ; the margins revolute, from
the base strongly 3-nerved, lateral veins inconspieuous, 5 or 6; stipules
1.5-2 mm long, lanceolate, their bases truncate or subhastate, their apices
very slenderly acute.

Luzon, Province of Nueva Viscaya, Bagabag, Merrill 170: Province of Rizal,
Bosoboso, Bur. Sci. 1001 Ramos: Province of Laguna, Pagsanjan, Topping 510
(type).

14. Phyllanthus stipularis Merr. Philip. Jour. Sei. 1 (1906) Suppl. 75.
§ Eriococcus.

LuzoN, Province of Bataan, Mount Mariveles, Lamao River, Whitford 282,
1102, Williams 608, Copeland 8. n., Elmer 680}, For. Bur. 2087 Borden, For. Bur.
2841 Meyer, For. Bur. 6280 Curran.

15. Phyllanthus mindorensls sp. nov. § Eriococcus.

Floribus masculinis fasciculatis, mediocriter pedicellatis, perianthii
segmentis 4, lanceolatis, lacero-dentatis vel rarius fimbriato-laciniatis;
glandulis 4, liberis; filamentis connatis, brevissimis, antheris 2, horizon-
taliter dehiscentibus: floribus femineis saepius solitariis, longiter pedicel-
latis; perianthii segmentis 6, lanceolatis vel ovatis, lacero-dentatis; disco
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annulari, 6-lobato; ovario sparse pubescente, 3-loculari: foliis brevissime
petiolatis, rhomboideo-oblongis, basi inaequilateralibus, acutis.

Male flowers few in a fascicle, borne on pedicels 2-10 mm long;
perianth-segments 4, broadly lanceolate, the margins merely lacerate-
dentate or somewhat fimbriate; glands 4, slightly shorter than wide, 0.5
mm long, obscurely tuberculate but not near the margin ; staminal column
very short, bearing on its apical margin 4 horizontally dehiscing anther-
cells surrounding a small but definite rudiment of the ovary: female
flowers usually solitary, sometimes in the same fascicles with the male,
borne on pedicels 2—3 cm long, slender at the base but conspicuously
thickened near the flower; perianth-segments 6 or rarely 5, lanceolate-
ovate, -3 mm leng including the long slender acumen, lacerate-dentate;
disk shallowly annular, its upper margin forming as many oblong lobes
as the perianth has segments, the lobes usually notched and glandular at
the apex ; ovary with scattered hairs, subglobose, 2 mm in diameter (flower
rather old), styles 3, bifid, with short slender lobes, at the base more or
less united : capsules subglobose, 4 mm in diameter, glabrous; no mature
seeds found.

A woody bush 1 m high, its numerous branches crowded near the apex,
the older parts of the stem covered with gray bark, the branches more
or less densely pubescent: leaves distichous, borne on petioles less than
0.5 mm long, the lamina membranaceous, rhomboid-oblong, 17—22 mm
long, 7.5-8.5 mm wide, the base strongly inequilateral, acute or nearly
so on both margins, the apex rounded, mucronate; the upper surface
green, glabrous, the under glaucous and minutely pubescent ; lateral veins
on each side of the midrib 4-7, obscure; stipules linear-lanceolate, 2.5
mm long, pubescent.

MiNporo, Pinamalayan, For. Bur. 5370 Merritt (type); Calausan, For. Bur.
8789 Merritt; without further locality, For. Bur. 8606 Meirritt.

16. Phyllanthus blancoanus Muell.-Arg. in Linnaea 32 (1863) 49, prob.;
Merr. in Philip. Jour. Seci. 1 (1906) Suppl. 74, certe.

P. niruri Blanco Fl. Filip. (1837) 690; non Linn. Sp. P1. (1753) 981.

P. tetrander Blanco 1. c. ed. 2 (1845) 480; non P. tetrandrus Roxb. Fl. Ind.
3 (1832) 674.

LuzoN, Province of Pampanga, Mount Arayat, Merrill 3830, Bolster 98:
Province of Rizal, Bosoboso, For. Bur. 2698 Ahern’s collector: Province of Bataan,
Mount Mariveles, Lamao River, Merrill 3179, 3751, Whitford 237, Williams }283.

Phyllanthus tetrander Blanco is merely his own correction of his identification
of P. niruri in the first edition, the description being unchanged. Mueller, con-
sidering that this also was wrong, renamed the species, basing P. blancoanus
entirely upon Blanco’s descriptions, with some suggested corrections. He placed
the species in ‘the section Eriococcus, where the present plants belong. Unless
perhaps by F.-Villar, the species was first identified with herbarium material by
Merrill in the “Lamao Flora,” and it is the species so identified by him that is
here accepted, after careful reéxamination of the material. There is one important
difficulty: Blanco describes the leaves, called by him  leaflets, as linear, which
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does not at all agree with those of this species. An explanation may be that
Blanco, having decided that his plant was P. niruri, described the leaves as they
are in the latter, a procedure which he sometimes adopted: conversely, it would
be difficult to see how he could have called this species P. niruri when the leaves
were so different, had he not subsequently changed the name to P. tetrander,
presumably believing that he had Roxburgh’s species, whose leaves are described
as “broad-lanceolar, . ... .. 2 to 4 inches long.” In every other respect, the
species markedly agrees with Blanco’s description, as interpreted by Mueller; and
the other Philippine species closely approaching it, to which the description
might almost equally well apply, are ones which Blanco can hardly have seen.
In one respect Mueller wrongly described this species, in saying that the ovary
is glabrous, a pure assumption on his part, as Blanco makes no reference to the
point. It is accordingly thought desirable to append a partial description,
especially of the flowers and leaves.

Male flowers toward the base of the branches, borne on pedicels 2—4 mm
long: perianth-segments 4, lanceolate or sagittate, fimbriate, about 2 mm
long ; disk-glands 4, separate, shallow, discoid; filaments short, united,
anther-cells (not anthers) 4, dehiscing transversely ; rudiment of the ovary
present but minute : female flowers in fascicles of 2 or 3, not seen near the
bases of the branchlets, the pedicels about 1 e¢m long, conspicuously
thickened near the apex; perianth-segments 6, united, at the extreme base
with a rounded sinus, linear-lanceolate, 3.5 mm long, the margins dentate-
fimbriate except toward the somewhat narrowed base; disk thin, annular,
but with 6 projections alternating with the perianth-segments, these
projections shortly but widely stalked, suborbicular or notched, thickened
at the apex; ovary villose, globose, 1-1.5 mm in diameter, 3- and less
conspicuously 6-grooved, 3-celled, each cell containing 2 ovules, which
are nearly oval in outline, about 0.6 mm long, with a brown testa ; styles 3,
bifid nearly to the base, the style-arms linear, about 0.5 mm long: leaves
rhombic-oblong, usually broadest opposite the base, strongly inequilateral,
those near the base of the branches the smaller, the rest 13—21 mm long,
4.5-8.5 mm wide, the lower margin nearly straight or at the extreme base
slightly convex, the upper margin forming nearly a right angle with it,
the apex of the leaf rounded, apiculate.

17. Phyllanthus laciniatus sp. nov. § Eriococcus.

Floribus masculinis mediocriter pedicellatis, fasciculatis; perianthii
segmentis 4, laciniato-fimbriatis; filamentis brevissimis, connatis, antheris
2, horizontaliter dehiscentibus: floribus femineis solitariis vel geminatis,
longiter pedicellatis ; perianthii segmentis 6, masculinis similibus; gland-
ulis 6, subliberis; ovario obscure pubescente, 3-loculari: foliis breviter
petiolatis, rhombeo-ovoideis vel ellipticis, basi acutis vel rotundatis, apice
mucronatis.

Male flowers in fascicles of 4-8, borne on slender glabrous pedicels 4-7
mm long ; perianth-segments 4, ovate, 2 mm long, the margins laciniate-
fimbriate; glands 4, free, flattened, 1 mm wide at the outer margin,
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minutely tuberculate; staminal column extremely short, the filaments
united, the 4 anther-cells forming a broken ring around the apex and
dehiscing horizontally, surrounding a minute rudiment of the ovary:
female flowers solitary or paired, borne on pedicels 12-—28 mm long;
perianth-segments 6, similar to those of the male, 3 mm long; glands 6,
oblong or oblanceolate, 1 mm long, almost free but united at the base to
a very shallow ring which completely surrounds the ovary ; ovary globose,
very obscurely pubescent, 1 mm in diameter, 6-lobed, 3-celled; styles 3,
free, forking into 2 slender lobes about 0.5 mm long almost immediately
above the ovary: capsule white, depressed-globose, 8 mm in diameter,
glabrous, horny in texture, 6-lobed, 3-celled ; seeds 4 mm long, outer wall
of the testa composed of horizontal fibres, easily ruptured and giving
the appearance of brownish pubescence or minute tubercles.

A shrub 1-3 m high, the branches grayish or brownish, terete, some-
what striate, more or less pubescent: leaves borne on pubescent petioles
less than 1 mm long, the lamina chartaceous, rhombic-ovate to elliptic,
2.5—4 cm long, 1.3-1.8 cm wide, or some of the leaves smaller, equilateral
or strongly inequilateral and acute or rounded at the base, the margins
slightly recurved and ciliate, the apex mucronate, the upper surface
green, glabrous, the under glaucous, pubescent especially on the veins;
lateral veins on each side of the midrib 4-6, anastomosing well within
the margins ; stipules lanceolate or linear-lanceolate, 2 mm long, acumi-
nate, pubescent.

Luzon, Province of Albay, Batan Island, Batan, Bur. Sci. 6230 Robinson.

This species forms with P. blancoanus, P. stipularis, P. mindorensis and P.
leytensis, a very matural group, all showing the same arrangement of stamens
and styles, and having a minute rudiment of the ovary at the apex of the column
formed by the short united filaments. *

18. Phyllanthus leytensis Elmer Leafl. 1 (1908) 307.

Monoicus: floribus masculinis pedicellis gracilibus 46 mm longis
suffultis, perianthii segmentis 4, triangulari-ovatis, fimbriatis; disci lobis
4; filamentis tota longitudine connatis; antheris 2 (loculis 4), transver-
saliter dehiscentibus: floribus femineis in pedicellis gracilibus apice in-
crassatis circiter 2-3 cm longis suffultis; perianthii segmentis 6, ovatis,
fimbriatis; disco annulari, superiori margine 6-lobato; ovario minute
papilloso-pubescenti, 3-loculari: foliis brevissime petiolatis, rhomboideo-
oblongis, apicem versus latioribus, valde inaequilateralibus, margine in-
feriori incurvatis, apice rotundatis apiculatisque, circiter 2 cm longis,
7-12.5 mm latis, inferioribus minoribus.

LEYTE, Palo, Elmer 7267.

19. Phyllanthus buxifolius Muell.-Arg. in Linnaea 32 (1863) 50.

Scepasma buxifolia Blume Bijdr. (1825) 583.

LuzoN, Province of Zambales, Subig, Hallier s. n.: Province of Bataan, Mount
Mariveles, Lamao River, Merrill 2532, Whitford 45, Williams 43, Bur. Sci. 1649
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Fowworthy, For. Bur. 1501 Aherw’s collector, For. Bur. 2932 Borden, For. Bur.
3010 Meyer: Province of Rizal, Bur. Sci. 2077 Ramos: Province of Tayabas,
(Infanta) Tinuan River, Whitford 765; Pagbilao, Merrill 1912. CeBu, Toledo,
Bur. Sci. 1721 McGregor. '

N. v. Cahoy cahoyan, Tag., Bataan; Agaooyoy, Tag., Tayabas.

Java.

SPECIES VALDE DUBIA.

PHYLLANTHUS NIGRESCENS Muell.-Arg. in DC. Prodr. 152 (1866) 348.

Kirganelia nigrescens Blanco Fl. Filip. (1837) 712.

Nothing nearly answering the description of this species can be found, even
if the points on which errors might easily be made are treated very loosely. The
two most likely identifications seem to be with Breynia cernua and Qlochidion
urophylloides, neither quite impossible. Assuming what is probable, that the
species is represented in our collections, the former is perhaps the species in
which a writer could be most easily forgiven for counting the 6 perianth-segments
as 4, his 6-celled berry with one seed in each cell may be the 3-celled berry with
2 seeds in each, the anthers are 3 not 5, the fruit is black in the herbarium,
though red in nature, and his specimen might have been dry. G. urophylloides
answers the description better, but not nearly, and he is unlikely to have had it.
Fernandez-Villar reduced it to Glochidion molle Bl., which is certainly wrong,
and would in any case lose much of its value as there is great reason to believe
that Villar misinterpreted the latter species.

PHYLLANTHUS PUMILUS Muell.-Arg. in DC. Prodr. 152 (1866) 349.

Kirganelia pumila Blanco Fl. Filip. (1837) 713.

Previous suggestions for the reduction of this species have been P. urinaria,
P. simplex, and P. niruri, these well fitting the specific name, but not the descrip-
tion. If it be a Phyllanthus at all, these have probability in the order given:
Blanco is believed to have described the last under another name. He apparently
considered the present species to be a Glochidion, but the difficulties in this genus
are ever greater. It may belong altogether outside of this group. Mueller’s
names for this and the preceding were merely transfers of Blanco’s, and by him
both were considered very doubtful.

SPECIES EXCLUDEND.E.

PHYLLANTHUS PHILLYREAEFOLIUS Poir. Encycl. 5 (1804) 299.

According to Mueller, erroneously credited to the Philippines on some sheets
of Perrottet’s collections, and actually known only from the Mascarenes.

The following, the majority belonging to Glochidion, were enumerated among
Philippine species by Fernandez-Villar,! but have not been found by other collect-
ors, and were probably wrongly interpreted.

. COMPRESSICAULIS Muell.-Arg. in Flora 48 (1865) 376.

. ERIOCARPUS Muell.-Arg. in Flora 48 (1865) 387.
GAUDICHAUDII MARIANUS Muell.-Arg. in Flora 48 (1865) 379.
INSULANUS Muell.-Arg. in Flora 48 (1865) 387.

. LEUCOGYNUS Muell.-Arg. in Flora 48 (1865) 75.

. MARIANUS Muell.-Arg. in Linnaea 32 (1863) 17.

. MULTILOCULARIS Muell.-Arg. in Flora 48 (1865) 370.

. PULCHER Muell.-Arg. in Linnaea 32 (1863) 49.

MR Ry

1Noviss. App. (1883) 187-189.
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5. CICCA Linn.

Cicca disticha Linn. Mant. (1767) 124.

Phyllanthus distichus Muell.-Arg. in DC. Prodr. 152 (1866) 413.

Cicca acidissima Blanco Fl. Filip. (1837) 700.

Phyllanthus acidissimus Muell.-Arg. in Linnaea 32 (1863) 50, non Noronh.
in Verh. Batav. Gen. 5* (1790) 22.

Phyllanthus acidus Merr. in Govt. Lab. Publ. (Philip.) 8 (1903) 41, sphalm.

LuzoN, Province of Ilocos Norte, Bur. Sci. 2281 Mearns: Province of Union,
Bauang, Elmer 5641: Province of Rizal, Manila, Loher 4753, Ahern 769, Merrill
3804, For. Bur. 12464 Curran: Province of Tayabas, Pagbilao, Merrill 1909.
Minporo, Mamburao, For. Bur. 8612 Merritt; without further locality, For. Bur.
8558 Merritt.

The fruits of this species are fleshy externally, containing a 6- or 8-grooved
bony endocarp, firmly united, and not separable by pressure, showing however
by traces of the original carpellary walls on its exterior that it represents either
3 or 4 carpels, and containing 3 or 4 cells each with one seed. It is well repre-
sented by the figure of Lamarck,? and less distinctly by that of Vidal® Further,
Blanco’s deseription of Cicca acidissima is unusually good. ’

Although this species, along with others later described as cogeneric with it,
was placed by Mueller in Phyllanthus, it seems clearly separable from that genus,
by the structure of its fruit. Blanco described it as dioecious, and that is the
testimony of all recent Philippine collections. From Mueller’s description it would
seem that he had male flowers, with which female flowers were occasionally
found, for he implies that the latter are very few, and only found at the bases of
the branches. In our material, they are exceedingly numerous. Hooker* says
that he had not seen the fruit; the statements of Roxburgh and Kurz, cited by
him, agree well with the views here maintained.

Kurz® has already revived this Linnaean genus, but with wider limits than
here, where it is restricted to such species ordinarily placed in Phyllanthus as
have drupaceous fruit, and of these there is but one known in the Philippines.
His other species of Cicca are here either in Fluggea or Phyllanthus (P.
reticulatus).

N.v. Iba, Tag., Pamp.; Banquilin, Tag.; Carmay, Tag., Mindoro; Poras, Layo-
han, Caguindi, Vis.

India, Malaysia, and Madagascar.

6. GLOCHIDION Forst.

This genus is a very unsatisfactory one, nearly every species showing
wide variation, and at the same closely paralleling others, so that it is
necessary to place together collections which markedly differ in characters
considered to be nonessential in Glochidion, though often highly signifi-
cant elsewhere, while others nearly identical with them in these respects
are treated as widely separated. In Philippine material this is especially
the case with the series of forms here placed as @. album and G. trichogy-
num, but in less degree the same is true of many others. The division

?Lam. Encycl. Méth. pl. 757.

3Vidal Synopsis Atlas pl. LXXXII, f. D.
4 Hooker f. F1. Br. Ind. 5 .(1887) 305.

5 For. Fl. Br. Burma 2 (1877) 351.
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into sections, although based upon so variable a character as stamens 2-4,
and stamens 4-6, seems to hold good. As elsewhere stated, no plant has
been found with both 3-anthered and 5-anthered flowers, and no flowers
have been found with 4 anthers except on plants which had also flowers
with either 3 or 5. Further division is a matter of great difficulty, and
is based upon the styles, the most natural character available. In use, its
drawbacks are that by the growth of the ovary, the stylar column re-
maining nearly unchanged or withering, the proportions become greatly
changed ; further, that very slight differences at the apex make it subconic,
cylindric, or clavate, changes not unlikely to be produced by pressure in
drying or otherwise. It is difficult to resist the conviction that such
species as @. album, G. trichogynum, and G. latistylum, which have nearly
as great a stylar variation as that of the genus, have nevertheless had a
comparatively recent common ancestry. The entire series seems to show
that it is emerging from a state of great instability, the species tending
to differentiation by meahs of the styles, and from that standpoint the
present attempt at classification has been made.

KEY TO THE PHILIPPINE SPECIES OF GLOCHIDION.®

Anthers 4-6, usually 5, never 3. (§ EUGLOCHIDION.)
Styles free, longer than the ovary.......occooeeeiiooeioo. 1. G. quinquestylum
Styles often becoming free, shorter than the glabrous ovary.. 2. Q. urophylloides
Styles forming a definite column.
Stylar column thicker above, ovary glabrous....occoooeooenee... 3. Q. lancifolium
Stylar column not thicker above, ovary pubescent.
Ovary 4- or 5-celled S, 4. G. angulatum
Ovary 10-12-celled .........ccccooeeceecienne. 5. Q. littorale
Anthers 2-4, usually 3, never 5. (§ HEMIGLOCHIDION.)
Styles free.
Styles narrowed UPWATd........ooooomrmiee oo 6. G. triandrum
Styles slightly dilated upward.........coocooooieiiiiii 7. G. psidioides
Styles forming a lobed or almost entire column
Stylar column as broad as ovary, strongly constncted at base.
Leaf-bases shallowly cordate ...l 8. @G. latistylum
Leaf-bases acute .. e 9. G. coronulatum
Stylar column at base as broad as ovary, not or only slightly constricted.
(See also Nos. 19 and 26, if the flowers are very young.)
Stylar column nearly same length as ovary.
Stylar column wider at apex, deeply lobed.
Ovary glabrous ........ccccconeeecee 10. G. llanosii
Ovary densely pubescent ... 11. G. molle
Stylar column narrowed above.
Capsule greatly depressed, the styles forming an apical disk.
12. G. williamsii
Capsule slightly depressed, the styles forming an apical point.
13. @. breynioides

¢ G. reticulatum is not here included, as its female flowers and capsules are
unknown.
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Stylar column much longer than ovary.
Stylar column deeply lobed ... 14. G. longistylum
Stylar column inconspicuously lobed............cccococooeel 15. G. trichogynum
Stylar column at base narrower than ovary.
Stylar column wider at apex.
Stylar column at least twice as long as ovary.

Capsules less than 1 em in diameter..............c.......... 16. G. benguetense
Capsules 2 cm or more in diameter......................... 17. Q. subfalcatum
Stylar column about same length as ovary.
Capsules small, 4-celled......cooomrmmmrmmeceeees 18. G. mindorense
Capsules large, at least 8-celled..............cccoooil 19. G. album
Stylar column not wider at apex.
Stylar column 3 times length of ovary..........coooeeiiel 20. G. luzonense

Stylar column little or not longer than ovary.
Ovary glabrous.
Ovary 5-celled ......oooooiimiiiieceeeene 21. Q. camiguinense
Ovary 7- or 8-celled 22, @.merrillii
Ovary pubescent.
Capsules about 6-sulcate.
Ovary 3-5-celled.

Female perianth-lobes not exceeding 2.5 mm.......... 23. @. rubrum
Female perianth-lobes 3.5-4 mm............... 24. @. malindangense
Ovary 6-celled .... 25. Q. curranii
Capsules 10 or more suleate............. 26. G. philippicum

1. Glochidion quinquestylum Elmer Leafl. Philip. Bot. 1 (1908) 303.

Arbor: floribus breviter pedicellatis, fasciculatis; perianthii masculini
segmentis 6, antheris 5; perianthii feminei segmentis magis coalitis,
ovario glabro vel apice minute pubescente, stylis 5 vel rarius 3, 2 mm
longis, fere liberis vel liberis, conicis: capsulis depresso-globosis, 8 mm
diametro, 5-locularibus; seminibus 3 mm longis: foliis subdistichis,
breviter petiolatis, anguste ellipticis vel anguste oblongis, saepius 7 cm
longis, .5 cm latis, basi valde inaequilateralibus, altero margine recto,
altero incurvato, apice acutis vel obtusis; stipulis crassis, persistentibus,
acute acuminatis, 2 mm longis.

Luzon, Province of Benguet, Baguio, Elmer 8916. This species presents a
most puzzling problem, as it is an almost perfect match for G. triandrum, both
in its vegetative and floral aspects, except that it has 5 stamens. It was originally
so described, and the single male flower upon the specimen in this herbarium
confirms the statement. In an examination of a very large number of flowers of
this genus, belonging to many species, plants have been found with either 3 or 4
stamens in different flowers, others with either 4 or §, the former set sometimes
also with 2, the latter with 6, but in no single instance have 3-anthered and
6-anthered flowers been found on the same plant. This is the basis for the
separation of the sections Fuglochidion and Hemiglochidion, and the distinction
elsewhere holds well for Philippine material. As between G. quinquestylum and
G. triandrum, I can not find a single other character, unless that of the pubescence
of the ovary and branchlets; in size, shape, texture, pubescence, petioles, and
venation of the leaves, perianth, styles, capsules, seeds, no difference can .be
detected. The ovary is described as glabrous, all those on the specimen here have
passed the early stages and the youngest of them are slightly pubescent, as are
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often those of @. triandrum at a similar stage; the stipules in G. triandrum are
variable in prominence, and those of G. quinquestylum come well within the limits
of their variation, the branchlets of Q. quinguestylum are less pubescent than is
usual in G. triandrum, but come within the limits of variation in 3-anthered
plants. A majority of the collections cited under the latter have male flowers;
the others, all fertile, might just as well be placed here, except on grounds of
probability.
N. v. Shimey, Ig., Benguet.

2. Glochidion urophylloides Elmer Leafl. Philip. Bot. 1 (1908) 300.

@. fenicis Merr. Philip. Jour. Sci. 3 (1908) Bot. 414.

BAaranEes Islands, Batan Island, Santo Domingo de Basco, Bur. Sci. 3696 Féniax.
Luzon, Province of Cagayan, Aparri, For Bur. 11278 Klemme: Province of
Isabela, Casiguran, Bur. Sci. 3113 Mearns: Province of Benguet, Baguio, Elmer
8677, 8758 : Province of Rizal, Montalban, For. Bur. 3408 Ahern’s collector.

The type of G. urophylloides is represented in this herbarium by a leaf-bearing
branch with a single female flower, but agrees well with the other Benguet
specimen, originally distributed under a different name. The species had been
already placed by me in the section Euglochidion, on account of the peduncled
inflorescence of the latter specimen, which is indicated rather than present in
the type, before their identity was suspected with the other specimens here cited,
each of which has flowers with 4 or 5 anthers. At this time G. fenicis was held
distinct, and of our specimens it has the largest leaves, but it was subsequently
agreed that it was cospecific, though the description had gone too far in type to
be withheld. If presence of a Latin diagnosis be insisted upon, it takes precedence
of the older name. .

The identity of this species with G. lanceolatum Hayata being suspected,
material of the numbers which seemed to me to approach most nearly the deserip-
tion of the latter was sent to Dr. Hayata, who has courteously compared it with
the type, and believes that in spite of the similarity the species are distinct, the
Formosan plant having larger capsules, less clustered flowers and much smaller
leaves.

The leaf variation of the species as here interpreted is considerable, the length
varying from 5 to 16 cm, and the width from 2 to 6 cm.

N. v. Annam, Batanes Islands; Cangil, Neg., Cagayan.

3. Glochidion lancifolium sp. nov. § Euglochidion.

Floribus pedunculatis, pedicellatis, perianthii segmentis 6, biseriatis:
florum masculinorum antheris 4-6 ; florum femineorum ovariis 5-loculari-
bus, columnis stylaribus basi angustatis apice incrassatis ovaria juniora
aequantibus, mox eis conspicue angustioribus: arbor parva, glabra, foliis
oblongis vel lanceolatis, apice breviter acuminatis.

Flowers of both sexes in the same or different fascicles, borne on short
thickened peduncles usually arising 2-10 mm above the axils, the pedicels
of the male flowers about 1 c¢m long, those of the female flowers 3-5 mm
long: perianth of the male flowers 6-parted, the segments of the outer
row slightly larger than those of the inner, 2.3 mm long, ovate, rounded
at the apex; anthers 5, more rarely 4 or 6, 0.6 mm long, the connective
produced about 0.2 mm: perianth-segments of the female flowers 6,
biseriate, lanceolate to ovate, 1.3—1.5 mm long, rounded and often apicu-
late at the apex, ovary glabrous, strongly 10-grooved, in the youngest
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flowers subglobose, 1 mm in diameter, the stylar column then almost
equal to it, crown-shaped, soon by the widening of the ovary much
narrower than it and often subhemispherical, 0.8 mm long, 5-grooved:
capsules depressed-globose, 4 mm long, 8 mm in diameter, 10-grooved,
5-celled, the seeds 3 mm long.

A tree attaining a height of 8 m with a trunk 20 cm in diameter,
glabrous throughout, the ultimate branchlets purplish or blackish, angled
or very narrowly winged: leaves borne on petioles 4-5 mm long, the
lamina subcoriaceous, oblong-lanceolate or lanceolate, 8.5-12.5 cm long,
3.5-5 cm wide, at the apex abruptly contracted into a narrow acumen
1 cm long or less, at the equilateral or slightly inequilateral base acute,
truncate, or slightly cordate, and when viewed from the upper surface seen
to wing the petiole very narrowly, usually to its insertion, the upper
surface bluish-green, the under surface usually more or less brownish
when dry ; primary lateral veins.on each side of the midrib 7-10.

LuzoN, Province of Ilocos Norte, For. Bur. 13831 Merritt & Darling: Province
of Bataan, Mount Mariveles, Lamao River, For. Bur. 2716 Borden: Province of
Rizal, Bosoboso, For. Bur. 2006 Ahern’s collector ; Bosoboso-Tanay trail, For. Bur.
10041 Curran: Province of Tayabas, Pagbilao, Merrill 1973: Province of Cama-
rines, Nueva Caceres, For. Bur. 10427 Curran; Pasacao, Ahern 202. GUIMARAS,
Nagaba, For. Bur. 297 Gammill (type). MINDORO, Iriron, For. Bur. 8852 Merritt. ]

Closely allied to G. zeylanicum (Gaertn.) A. Juss., of which I have no material
for comparison. To W. W. Smith, Esq., of the Royal Botanic Gardens, Calcutta,
I am greatly indebted for the following note. “For. Bur. 297 Gammill does not
agree with our (3) types of this (S. India, Perrottet’s collection), it has quite
a different facies and all ours are besides very pubescent. @. nitidum Dalz. &
Gibs., (considered a glabrous state of G. zeylanicum by Hooker but not by King),
is still more distinct.”

N.v. Dampul, Tag., Tayabas; Cacana, Tag., Rizal; Mambulao or Sibulao, Vis.,
Guimaras.

4. Glochidion angulatum sp. nov. § Euglochidion.

Arbor parva vel frutex pubescens: floribus numerosis, pedicellatis,
pedunculis extra-axillaribus suffultis; masculinis pedicellis 8-10 mm
longis suffultis, antheris 4 vel 5; femineis pedicellis brevioribus cras-
sioribus suffultis, ovario depresso-globoso, pubescente, 4- vel 5-loculari,
columna stylari subovoidea: foliis lanceolatis vel ellipticis, basi rotundatls
vel acutis, apice breviter acuminatis.

Flowers in subumbellate fascicles, borne on peduncles 5~7.5 mm long,
inserted above the leaf-axils, a few fascicled male flowers rarely interven-
ing, both sexes often in the same fascicle: male flowers borne on slender
pedicels 8~10 mm long, perianth-segments 6, in two rows, ovate or elliptic,
the apex rounded or acuminate, those of the outer 2-2.5 mm long, the
inner somewhat smaller; anthers 4 or 5, 1 mm long, the connectives
shortly produced: female flowers on stouter pedicels 2.5-3 mm long,
perianth-segments 6, in two rows, similar to those of the male; ovary
depressed-globose, 1.5-2 mm in diameter, pubescent, 4- or 5-celled ; stylar
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column broadly ovate in outline, 0.5-1 mm long, 1 mm in diameter at
the base, obscurely lobed : capsules thick-walled, depressed-globose, slightly
grooved, 4 mm long, attaining a diameter of 7.5 mm, 4- or 5-celled,
pubescent.

A shrub or small tree, more or less densely covered with short pub-
escence in all its parts, its branchlets angled ; leaves borne on petioles 4-7
mm long, the lamina chartaceous, lanceolate or elliptic, 10-14 cm long,
3.5-6.5 cm wide, the nearly equilateral base acute or rounded, the apex
obtusely acuminate, the under surface nearly glabrous except on the
principal veins; primary lateral veins on each side of the midrib 6-9;
stipules thick, lanceolate, falcate, 2 mm long.

LEeYTE, Palo, Elmer 7279. MINDANAO, District of Davao, Davao, De Vore & °
Hoover 213: Lake Lanao, Camp Keithley, Mrs. Clemens, s. n.: District of Zam-
boanga, Port Banga, For. Bur. 9487 Whitford & Hutchinson (type). BASILAN,

Santa Isabela, DeVore & Hoover 21.
Probably most closely allied to @. hirsutum Muell.-Arg.

5. Glochidion littorale Blume Bijdr. (1825) 585.

Phyllanthus littoralis Muell.-Arg. in Flora 48 (1865) 370.

LuzoN, Province of Tayabas, Lucena, Whitford 596; Gumaca, Whitford 895.
Minporo, Baco, Merrill 1230; Pola, Merrill 2391; Bongabong River, For. Bur.
4115 Merritt; Selonay River, For. Bur. 5319 Merritt. PANAY, Capiz, Copeland

" 127. MINDANAO, Province of Surigao, Surigao, Ahern 502, 526; Placer, Ahern
402.

The Philippine specimens agree well one with another, and almost as well with
the descriptions of Blume and - Mueller. The anthers on different plants run 4
or 5, 5, 5 or 6, 6.

N.v. Sagasa, Bugnay, Cayongcong, Vis., Surizao.

India and Malaysia.

6. Glochidion triandrum comb. nov.

Kirganelia triandra Blanco Fl. Filip. (1837) 711.

Phyllanthus triandrus Muell.-Arg. in Flora 48 (1865) 379.

Glochidion eleutherostylum Muell.-Arg. in Linnaea 32 (1863) 69.

LuzoN, Province of Bataan, Mount Mariveles, Lamao River, For. Bur. 1}27
Ahern’s collector, Leiberg 6106: Province of Rizal, Bosoboso, Merrill 1882:
Province of Laguna, Calauan, Cuming 509: Province of Tayabas, Gumaca,
Whitford 885; Malicboi, For. Bur. 10751 Curran, Ritchie 8 M; Guinayangan,
Merrill 2058: Province of Camarines, Pasacao, Ahern 161: Province of  Albay,
Batan Island, Batan, Bur. Sci. 6229 Robinson. GUIMARAS, Nagaba, For. Bur.
818 Gammill. NEGros, Namunbon, For. Bur. 11232 Everett. MINDORO, Mount
Teluto, For. Bur. 11431 Merritt.

N.v. Bagna, Tag., Bataan, Rizal; Alipote, Dampol, Tag., Tayabas.

7. Glochidion psidioides sp. nov. § Hemiglochidion.

Frutex, ramulis dense pubescentibus; floribus axillaribus, dense con-
gestis; floribus masculinis pedicellis hirsutis 84 mm longis suffultis,
perianthii lobis elliptico-lanceolatis, 2 mm longis, antheris 3; floribus
femineis subsessilibus, perianthii lobis 6, valde imbricatis, oblanceolatis
vel lineari-oblanceolatis, 2 mm longis, ovario 0.5 mm longo, apice excepto
glabro, stylis 5, liberis, basi ovarium latitudine aequantibus, supra paullo
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latioribus, 1 mm longis; foliis ellipticis, elhptlco-lanceolatls vel ovatis,
2-5 cm longis, 15-22.mm latis.

Flowers of both sexes somewhat crowded in the leaf-axils: male flowers
borne on comparatively stout hirsute pedicels 34 mm long; perianth-
segments 6, elliptic-lanceolate, 2 mm long, hirsute on the outer surface,
obtuse or shortly acuminate at the apex; anthers 3, 1 mm long: female
flowers subsessile, perianth-segments 6, strongly imbricate, oblanceolate or
linear-oblanceolate, 2 mm long, hirsute on both surfaces but only slightly
on the inner; ovary glabrous except at the apex, 0.5 mm long, 10-sulcate;
styles 5, free but close together, leaving an opening at the somewhat
thickened apex, together equaling the ovary in width, 1 mm long, densely
hirsute.

‘A shrub 2 m high, its branchlets somewhat flexuose, densely fer-
ruginous-pubescent ; leaves resembling those of Psidium guajava, borne on
short petioles, the lamina coriaceous, elliptic or elliptic-lanceolate, rarely
ovate, 2-5 cm long, 15-22 mm wide, usually inequilateral, at both ex-
tremes acute or obtuse, both surfaces more or less pubescent; stipules
lanceolate, subacute, nearly 2 mm long.

LuzoN, Province of Benguet, Baguio, For. Bur. 4856 Curran.

A very distinct species, allied to G. malabaricum Bedd.
N.v. Anam, Ig., Benguet.

8. Glochidion latistylum sp. nov. § Hemiglochidion.

Floribus axillaribus, fasciculatis, masculinis pedicellis usque ad 2.5 cm
longis suffultis; perianthii segmentis 6, 2 mm longis, oblanceolatis rarius
ellipticis, antheris 3; floribus femineis pedicellis 6 mm longis suffultis,
perianthii segmentis 6, anguste lanceolatis vel oblanceolatis, ovario
depresso-globoso, 1.3 mm diametro, columa stylari basi valde constricta,
ovario aequilata sed dimidio longiore, apice sulcata, umbilicata ; capsulis
magnis, umbilicatis, 7-11-locularibus: foliis oblongo-lanceolatis, magnis.

Male flowers borne on slender pedicels which attain a length of 2.5 cm
and are pubescent except near their base; perianth-segments 6, thick,
somewhat exceeding 2 mm in length, oblanceolate or rarely elliptic, the
base acuminate, the apex cuspidate, pubescent on the outer surafce;
anthers 3, 1 mm long, not including the produced connectives: female
flowers on stouter pubescent pedicels attaining 6 mm in length, the
perianth-segments 6, narrowly lanceolate or oblanceolate, 2.5-3 mm long,
- pubescent on both surfaces; ovary densely but inconspicuously pubescent,
0.8 mm long, 1.3 mm in diameter, stylar column as wide as the ovary
but one-and-a-half times as long, strongly constricted at the base, globose-
ovate in outline, pubescent except at the glabrous truncate umbilicate
obscurely many-notched apex: capsules densely short-pubescent, 1.5 cm
long, exceeding 2 cm in diameter, 7—11-angled with corresponding inter-
vening grooves, 7-11-celled, umbilicate at the apex; seeds 7 mm long,
the testa dark-red, minutely granular.
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Probably a shrub, the branchlets more or less angled, striate, fer-
ruginous-pubescent : leaves borne on petioles 3—4 mm long, the lamina
coriaceous, oblong-elliptic, attaining a length of at least 17 cm, 6-8 cm
wide, the more or less inequilateral base shallowly cordate, the upper
surface glabrous except on the midrib, the under surface pubescent;
lateral veins about 10; stipules obliquely linear-lanceolate, 6 mm long,
pubescent.

MiNDpANAO, Lake Lanao, Camp Keithley, Mrs. Clemens 340.

‘In general appearance similar to @. album and G. trichogynum, but distin-
guished by the very striking character of the stylar column.

9. Glochidion coronulatum sp. nov. § Hemiglochidion.

Floribus breviter pedicellatis, perianthii segmentis 6, staminibus 3,
ovario depresso-globoso, minute puberulo, columna stylari ovario simili,
6-lobata: foliis ellipticis vel ovalibus, basi acutis, apice breviter obtuseque
acuminatis.

Flowers few in a fascicle, borne on pedicels about 1 mm long: perianth-
segments of the male flowers 6, in two rows, ovate or broadly ovate, the
apex very shortly obtusely acuminate, the largest about 1 mm long;
stamens 3, with the produced connective 0.8 mm long: perianth-segments
of the female flowers also 6, in two rows, ovate, the apex obtusely acum-
inate, attaining 2 mm in length; ovary depressed-globose, at anthesis
about 1 mm in diameter, stylar column similar to the ovary in size and
outline or very slightly longer, constricted at the junction, separable for
a variable distance from the apex into usually 6 slightly notched lobes,
umbilicate, its base and the ovary minutely pubescent: capsules red,
minutely pubescent or glabrescent, deeply 5—7-lobed, 5-7-celled, the style
persisting in the umbilicate apex ; seeds 4 mm long.

A shrub or tree, 3 m high, its terete or somewhat angled branches
covered with grayish-brown or brown bark, more or less striate and lenti-
cellate, the vegetative parts glabrous at least when mature: leaves borne
on petioles 2—4 mm long, the lamina subcoriaceous, elliptic or oval, 4-8
cm long, 24 cm wide, the base acute, the apex shortly and obtusely
acuminate ; primary lateral veins on each side of the midrib 6-8; stipules
lanceolate, obtusely acuminate, 1 mm long.

Luzon, Province of Ilocos Norte, Vintar, For. Bur. 13937 (type), 12498 Merritt
& Darling: Province of Benguet, Sablan River, Baguio, Bur. Sci. 56830 Ramos.

Similar in general appearance to G. rubrum and @. merrillii, but distinguished .
by the stylar colum,

10. Glochidion llanosii Muell.-Arg. in Linnaea 32 (1863) 68.

Phyllanthus llanosii Muell.-Arg. in Flora 48 (1865) 387.

Kirganelia villosa Blanco Fl. Filip. (1837) 712, nec Glochidion villosum Miq.
Fl. Ind. Bat. 12 (1859) 376, nec Phyllanthus villosus Poir. Encyel. 5 (1804) 297.

Phyllanthus pubescens Klotzsch in Nov. Act. Nat. Cur. 19 Suppl. 1 (1843)
420, non Moon Cat. Pl. Ceyl. (1824) 65.

Glochidion molle Merr. For. Bur. Bull. (Philip.) 1 (1903) 29, non Blume
Bijdr. (1825) 586.
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Phyllanthus mollis F.-Vill. Noviss. App. Fl. Philip. (1883) 188, quoad syn-
onyma saltem, non Muell.-Arg. in Flora 48 (1865) 387.

Luzon, Province of Ilocos Norte, Nagpartian, For. Bur. 15523 Merritt &
Darling : Province of Zambales, Subig, Hallier s. n.: Province of Bataan, Mount
Marivelesy, Lamao River, Merrill 3131, Elmer 6860, For. Bur. 1774 Borden, For.
Bur. 2289 Meyer: Province of Rizal, Bosoboso, For. Bur. 3349 Ahern’s collector,
Bur. Sci. 101} Ramos: Province of Camarines, Pasacao, Ahern 73 (not 173).
BoroL, Guindulman, Bur. Sci. 1236 McGregor.

Very closely allied to G. molle Blume, distinguished not only by the glabrous
ovary, but by the shorter, less deeply cut, and wider perianth-segments.

N. v. Camias camiasan, Tag., Rizal; Banitan, Talicud, Tag., Bataan.

11. Glochidion molle Blume Bijdr. (1825) 586.

Phyllanthus mollis Muell.-Arg. in Flora 48 (1865) 387.

MinNpANAo, District of Zamboanga, Port Banga, For. Bur. 9161 Whitford &
Hutchinson. BASILAN, Santa Isabela, DeVore & Hoover 63, Hallier s. n. MALA-
MAUI, Moseley (Challenger Expedition) s. n.

N. v. Bugna, Moro, Basilan.

Java, Celebes.

12. Glochidion williamsii C. B. Robinson in Philip. Jour. Sci. 3 (1908) Bot.
199.

LuzoN, Province of Benguet, Baguio, Williams 953, For. Bur. 4927 Curran:
Province of Zambales, Mount Tapulao, Bur. Sci. 5097 Ramos: Province of Bataan,
Mount Mariveles, Lamao River, Whitford 1172, 1327, s. n.

The stylar column forms a continuation of the ovary, the styles curving
inward and usually downward at the apex, leaving a central depression; the
capsules are strongly depressed, 8-9 mm in diameter, 4-6-celled, 8-12-lobed, at
the apex with a circular disk, concave at least near its margins, formed from the
stylar column. It has been a matter of doubt whether this was really a normal
state, but the capsules mature, and the same structure has been found in different
localities. The original description of the capsules does not apply, having been
taken from a plant now referred to a different species.

N. v. Sangk, Ig., Benguet.

13. Glochidion breynioides sp. nov. § Hemiglochidion.

Floribus fasciculatis, axillaribus, pedicellis superne dilatatis suffultis,
perianthii segmentis utriusque sexus lanceolatis vel oblongo-lanceolatis,
antheris 3; ovario glabro, columna stylari ei subsequilata, ovoidea; foliis
lanceolatis vel ellipticis, basi inaquilateralibus, obtusis vel acutis, apice
acuminatis.

Flowers usually few in a fascicle, those of both sexes borne on pedicels
3-4.5 mm long, those of the female conspicuously thicker above, usually
on very short axillary peduncles ; perianth-segments of the male flowers 6,
lanceolate or oblong-lanceolate, 1.2-1.5 mm long, obtuse at the apex;
anthers 3, 1 mm long including the connectives: female flowers with
perianth like the males; ovary glabrous, depressed-globose, stylar column
at the base slightly wider or slightly narrower than the ovary, nearly
ovate in outline, truncate above, about the same length as the ovary, 5- or
6-grooved, with as many inconspicuous intervening grooves: capsules
depressed-globose, glabrous, 7 mm in diameter, 5- or 6-celled, the outer
walls thin.
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A tree attaining a height of 15 m and a trunk diameter of 25 cm, its
_branchlets covered with yellowish-brown bark, terete, only slightly striale:
leaves borne on petioles 3—5 mm long, the lamina chartaceous, lanceolate
or elliptic, often oblique, 3.5-7.5 cm long, 1.5-3.5 cm wide, the base. in-
equilateral, usually strongly, rounded on one or both sides, the apex acum-
inate, the under surface paler than the upper, often glaucous; primary
lateral veins on each side of the midrib 6 or 7.

LuzoN, Province of Ilocos Sur, Balitny River, For. Bur. 14042 Merritt &
Darling: Province of Pangasinan, Eguia, For. Bur. 8290 Curran & Merritt:
Province of Rizal, Mount Santander, Bur. Sci. 3285 Ramos: Province of Bataan,
For. Bur. 2772 Meyer: Province of Sorsogon, For. Bur. 10528 Curran. MINDORO,
Mountain southeast of Abra de Ilog, For. Bur. 8781 Merritt (type); near Naujan,
For. Bur. 8781 Rosenbluth.

Very similar in general appearance to G. triandrum, but at once distinguished
by the styles; much more closely allied to G. mindorense, which seems to differ
by having larger very nearly equilateral leaves borne on thicker petioles, by
having a slightly pubescent ‘ovary, styles thicker at the apex than at the base,
and pedicels of equal diameter throughout; it is sufficiently separated from
G. camiguinense by its capsules.

N. v. Baguiroro, Bic., Sorsogon.

14. Glochidion longistylum sp. nov. § Hemiglochidion.

Frutex, ramulis substrigosis: floribus breviter pedicellatis; perianthii
masculini segmentis 6, lanceolatis vel ovatis, 1.5 mm longis, antheris 3;
perianthii feminei lobis 6, lanceolatis, 2.5 mm longis, ovario parvo, sub-
globoso, glabro, 4-loculari, in columnam stylarem 4 mm longam, 4-fidam
vix angustato: foliis elliptico-lanceolatis, 7-10 cm longis, 3 cm latis, venis
utrinque 7 vel 8; stipulis lineari-lanceolatis, 4 mm longis.

Flowers axillary, fascicled, the male borne on pedicels not exceeding
1.5 mm in length, the female subsessile: perianth-segments of the male
flowers 6, ovate to lanceolate, 1.5 mm long, obtuse at the apex; anthers 3:
perianth-segments of the female flowers 6, 2.5 mm long, lanceolate, obtuse
or subacute at the apex, their outer surface hirsute especially on or near
the midvein, and the outer often ciliate on the margins; ovary subglobose,
0.6 mm in diameter, 8-grooved, 4-celled, passing with hardly any constric-
tion into a stylar column of almost equal diameter, 4 mm long, its lower
half or more entire, then forming 4 lobes, all or some of which are again
R-lobed for nearly 0.5 mm at the apex, the ovary glabrous but the basal
third of the stylar column tomentellose.

A .shrub 3 m high, its branchlets dark-gray, striate, the younger sub-
strigose, the older subglabrous: leaves borne on rather stout petioles 3—4
mm long, the lamina coriaceous, elliptic-lanceolate, 7-10 cm long, about
3 cm wide, the base subacute and slightly decurrent, the margins often
revolute and when dry wavy, at the apex narrowed into an acute acumen
about 1 cm long, the upper surface plumbeous, the under when dry brown,
both surfaces glabrescent or with scattered hairs; primary lateral veins
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on each side of the midrib 7 or 8, those in the middle of the leaf about
1.5 cm apart, forming a definite lateral vein about 3 mn from the margin;
stipules acicular-lanceolate, 4 mm long, substrigose.

Luzon, Province of Zambales, Balimbraya, Bur. Sci. 5057 Ramos.

Allied to G. triandrum, but differing in the stylar column, the pedicels, the
shape, texture and venation of the leaves.

15. Glochidion trichogynum Muell.-Arg. in Linnaea 32 (1863) 66.

Phyllanthus trichogynus Muell.-Arg. in Flora 48 (1865) 380.

Minporo, Baco, Merrill 1235, McGregor 134, 208; Pola, Merrill 2204; Bonga-
bong River, For. Bur. 3621, 362}, 3645, 37}} Merritt. MINDANAO, Province of
Misamis, Cuming 1610: Lake Lanao, Camp Keithley, Mrs. Clemens 302, s. n.:
District of Zamboanga, Port Banga, For. Bur. 9099 Whitford & Hutchinson; Sax
River, Williams 2199. PALAWAN, Mount Pulgar, Bur. Sci. 600 Foxworthy.

The leaf of Cuming’s number, which represents the type collection in this
herbarium, is more pubescent than those of any of the others here cited, they
being glabrous with one exception which approaches the type in this respect.
All agree well in the character of the style, and while the leaves are variable in
size and shape, they have a strong general likeness, which would be more satisfying
if those of (/. album did not parallel them. These two species can not possibly
be united without abandoning the last hope of separating Hemiglochidion into
subsections.

N. v. Tabangan, Tagb., Palawan.

16. Glochidion benguetense Elmer Leafl. Philip. Bot. 1 (1908) 304.

(f. sablanense Elmer 1. c. 306.

Frutex, ramulis griseis plus minusve luteo-pubescentibus; floribus
axillaribus fasciculatis vel solitariis, masculinis pedicellis 6-8 mm longis
suffultis, perianthii segmentis 6, antheris 3 ; floribus femineis subsessilibus
vel breviter pedicellatis, perianthii segmentis 6, lanceolatis, pubescentibus,
ovario dense pubescente, columna stylari 2 mm longa, ovario bis aequante,
mwedia inferiore parte cylindracea, pubescente, superiore media parte
dilatata, glabra, 4 sulcos conspicuos et 4 sulcos intermedios inconspicuos
possidente, 4-apiculata; capsula depresso-globosa, -8 mm diametro:
foliis chartaceis, oblique lanceolatis vel ellipticis, 1-7 e¢cm longis, 0.6-2.5
cm latis, basi saepius inaequilateralibus, apice conspicue acuminatis vel
fere acutis, mucronatis, venis utrinque 5-7.

LuzoN, Province of Benguet, Baguio, Elmer 8665, 8770; Sablan, Williams
1380; Trinidad to Tabio, For. Bur. 15941 Bacani: Province of Tayabas, Mount
Banahao, Whitford 996.

1t seems impossible to separate the two series of plants here considered,
although at first sight they seem to differ in the size petioles texture and apices
of the leaves. The flowers are quite the same, and the additional collections here
enumerated unite the types in every particular. The description suggests close
alliance with G. velutinum Wight, of India, and I am further indebted to Mr.
Smith for the following. “Of the 4 allied specimens forwarded none come near
typical (. velutinum (nepalense). The type specimens of Wight and Wallich
of this species are quite distinct from these Philippine ones, larger and very’
pubescent.”

N. v, Sangke, Ig., Benguet.

80915——17
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17. Glochidion.subfalcatum Elmer Leafl. Philip. Bot. 1 (1908) 305.

Arbor ramosa, divaricata: floribus axillaribus, fasciculatis, mascu-
linis pedicellis pubescentibus usque ad 6 mm longis suffultis, perianthii
segmentis 6, biseriatis, subaequalibus, ovalibus vel ellipticis, 1.5 mm
longis, extus pubescentibus, apice rotundatis vel breviter acuminatis,
antheris 3, 0.7 mm longis; floribus femineis pedicellis pubescentibus usque
ad 3 mm longis suffultis, perianthio circiter 3 mm longo, irregulariter
6-lobato, ovario dense pubescente, depresso-globoso, haud sulcato, 1 mm
longo, 1.5 mm diametro, columna stylari pubescente, 2.5 mm longa,
clavata, apice 0.7 mm lata, 3-fida, infra tertiam superiorem partem ad 0.5
mm angustata, basi non constricta: capsulis glabris vel subglabris, 7—8
mm longis, 2-3 cm diametro, apice foveolatis, 5-locularibus, circiter
10-sulcatis, apice plus minus alte dehiscentibus, valvis liberatis ascenden-
tibus: foliis petiolis 3—5 mm longis suffultis, laminis subcoriaceis vel
coriaceis, lanceolatis vel oblongo-lanceolatis, 10-15 em longis, 3.5-4.5 cm
latis, basi valde inaequilateralibus, altero latere acutis, altero rotundatis
truncatis vel subcordatis, apice breviter acuminatis, saepius subfalcatis.

Luzon, Province of Benguet, Baguio, Elmer 8915; Sablan, Elmer 6189, 6221:
Province of Bataan, Mount Mariveles, Lamao River, Williams 715.

18. Glochidion mindorense sp. nov. § Hemiglochidion.

Arbor glabra, ovariis exceptis: floribus axillaribus, fasciculatis, mascu-
linis pedicellis brevibus suffultis, perianthii segmentis 6, ellipticis, obtusis,
antheris 3: floribus femineis pedicellis brevibus suffultis vel subsessilibus,
perianthii segmentis oblongis vel lanceolatis, ovario minute pubescente,
columna stylari breviter clavata, ovario aequilonga sed angustiore: foliis
breviter petiolatis, chartaceis, ellipticis vel ovatis, basi acutis, apice acu-
minatis ; stipulis lanceolatis.

Flowers axillary, few in a fascicle, the sexes often intermixed, the male
borne on pedicels 2-3 mm long, the female nearly sessile or on pedicels
attaining 4 mm : perianth-segments of the male flowers 6, biseriate, obtuse
at the apex, elliptic, 1.5 mm long, the inner narrower ; anthers 3, 0.6 mm
long, including the very shortly produced connectives: perianth-segments
of the female flowers 6, biseriate, those of the outer row oblong, those
of the inner lanceolate, 2.5 mm long ; ovary depressed-globose, 1.5 mm in
diameter, minutely pubescent, stylar column shortly clavate, like the ovary
1 mm in length, but narrower than it, minutely pubescent at the base,
glabrous at the obscurely 4-grooved slightly umbilicate apex: capsules
glabrous or nearly so, depressed-globose, 6 mm in diameter, 4-celled.

A tree aftaining a height of 4 m, with a trunk 10 cm in diameter, the
vegetative parts glabrous; leaves borne on petioles 2—4 mm long, the
lamina chartaceous, elliptic to ovate, 7-11 cm long, 46 cm wide, some-
what decurrent at the acute base, acuminate and mucronate at the apex
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primary lateral veins on each side of the midrib 5-7; stipules lanceolate,
1 mm long.

MiNDorO, Magasauantubig River, For. Bur. 12031 Merritt (type); withoat
locality, For. Bur. 12223 Rosenbluth.

19. Glochidion album Boerl. Handl. F1. Ned. Ind. 3 (1900) 275.

Kirganelia alba Blanco F1. Filip. (1837) 713.

Phyllanthus albus Muell.-Arg. in Flora 48 (1865) 387.

Zarcoa philippica Llanos in Bot. Zeit. 15 (1867) 423; Mem. Real Ac. Ci.
Madrid 4 (1858) 501, pl. g

Glochidion cuminghii Muell.-Arg. in Linnaea 32 (1863) 61.

Phyllanthus cumingii Muell.-Arg. in Flora 48 (1865) 371.

Phyllanthus gigantifolius Vidal Revis. Pl. Vasc. Filip. (1886) 236.

Glochidion leytense Elmer Leafl. Philip. Bot. 1 (1908) 303.

LuzoN, Province of Benguet, Twin Peaks, Elmer 6448: Province of Zambales,
Subig, Hallier s. n.: Province of Bataan, Mount Mariveles, Lamao River, Merrill
3162, 3797, 3873, Williams 113, 482, Elmer 6663, Whitford 33, For. Bur. 12%
Barnes, For. Bur. 1765 Borden, For. Bur. 222}, 2818 Meyer: Province of Rizal,
Montalban, Loher 4754; Bosoboso, For. Bur. 3374 Ahern’s collector; Antipolo,
Merrill 1329, 1681: Province of Laguna, Calauan, Cuming 527; Los Bafios,
Hallier s. n., Alberto s. n.: Province of Tayabas, Atimonan, Gregory 67: Province
of Camarines, Pasacao, Ahern 162, 271. NEeRos, Gimagaan River, For. Bur. 5220
Aspillera. MINDANAO, District of Zamboanga, Sax River, Williams 2352. BasiI-
LAN, Hallier s. n.

The more glabrous forms have the following distribution:

Luzon, Province of Benguet, Baguio, Elmer 8975: Province of Laguna, Los
Bafios, Elmer s. n.: Province of Camarines, Pasacao, Ahern 149, 185, 825: Prov-
ince of Albay, Batan Island, Calanaga Bay, Bur. Sci. 6288 Robinson; Batan, Bur.
Sci. 6266 Robinson. LEYTE, Palo, Elmer 7377a; Mount Cabalauan, For. Bur.
12425 Danao. DINAGAT, Ahern 460. MINDANAO, Province of Surigao, Surigao,
Ahern 323, 343.

After repeatedly examining the flowers of all available material, it has seemed
necessary to reduce to one species the variable series of forms here represented.
The two main types are represented by G. cumingii and G. leytense, the former
pubescent, the latter nearly glabrous, but the differences seem little more serious
than the similar ones in G. philippicum. The styles of one extreme are covered
at the base by pubescence to such an extent that their real form is obscured,
in G. leytense they are shortly cylindrical and somewhat narrowed at the apex.
It is possible to separate the collections not only into two, but perhaps into
six or seven series which grade gradually the one into the other. @. leytense has
nearly the same range of leaf variation as G. cumingii, but its type has the most
ovate leaves of any here cited. A specimen not previously cited, For. Bur. 6496
Klemme, from Cagayan Province, Luzon, has similar habit, but the styles are
more slender, approaching those of G. trichogynum, but too short for that species.

There is further difficulty. Kirganelia alba was said to have leaves 3 inches
long, but in other respects the description fits this species reasonably well, and
as Blanco did not otherwise describe this very common species, the identification,
first made by Merrill” is very reasonable. Blanco also omitted G. philippicum,
equally widely distributed, and he may possibly have confused these two, and

* Bur. Govt. Lab. Publ. (Philip.) 27 (1905) 75.
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described under this name the flowers of the one and the leaves of the other:
if so, it is to the present species that his name chiefly belongs.

Zarcoa philippica was reduced by F.-Villar to G. philippinense, but it is much
better placed here.

Mueller’s plant had no male flowers, and owing probably to the large leaves
(usually about 8 inches long), he placed G. cumingii in the section Euglochidion.
But none of the specimens which best match his type have more than 4 anthers,
and the number is nearly always 3. It is curious that Boerlage, in transferring
Blanco’s specific name to Glochidion, placed the species in the subsection Holo-
glochidion, corresponding to Buglochidion of Mueller. He can therefore hardly
have had the same species, but as he cited Kirganelia alba as the original name
of the species, his transfer will stand. G. leytense is to me the extreme variation
in the direction of least pubescence, and the most distinct form of the species.
There is a further great resemblance in habit to G. trichogynum, but the styles
are so very dissimilar that the species can not be united. Yet, even here, there
are intermediates, not, however, bridging the gap.

N.v. Asanasan, Cag., Cagayan; Kahoy dalaga, Tag., Bataan; Bizia, Pamp.,
Bataan; Calnag, Malaates, Tag., Rizal; Polopiiion, Vis., Negros. More glabrous
forms, Bugna, Vis., Dinagat, Surigao; Bagang bagang, Uan-una na puti, Bic.,
Camarines.

20. Glochidion luzonense Elmer Leafl. Philip. Bot. 1 (1908) 301.

Frutex, ramulis striatis, dense pubesceritibus ; floribus solitariis—ternis,
axillaribus; masculinis pedicellis 5-12 mm longis, gracilibus, pubescen-
tibus suffultis; perianthii segmentis 6, valde imbricatis, lanceolatis, apice
obtuse acuminatis, hirsutis, antheris 3, 1 mm longis ; floribus femineis sub
sessilibus, perianthii segmentis 6, lineari-lanceolatis, 2 mm longis, sub-
acutis, hirsutis, ovario depresso-globoso, 1 mm diametro, hirsuto, columna
stylari cylindraceo-conica, supra paullo angustata, hirsuta, apice triloba,
ovarium ter aequante; capsulis minus conspicue pubescentibus, 1 em dia-
metro, 3-locularibus: foliis petiolis brevibus pubescentibus suffultis,
laminis junioribus membranaceis, senioribus chartaceis vel subcoriaceis,
ovatis, subrotundatis, vel ellipticis, 1-6 cm longis, 1-4.5 em latis, basi
truncatis vel lente cordatis, marginibus plus minusve revolutis, apice
rotundatis, obtusis, vel.breviter acuminatis, superiore pagina plus minusve
puberulis, senioribus saepe scabridis, pagina inferiore sericeis, sub basi
3-7-nerviis, his inclusis venis reticulatis utrinque 4-9; stipulis lineari-
lanceolatis, 2 mm longis.

LuzoN, Province of Ilocos Norte, Mount Piao, For. Bur. 13993 Merritt &
Darling: Province of Ilocos Sur, Baranas, For. Bur. 14084 Merritt & Darling:
Province of Benguet, Baguio, Elmer 8947 (type collection): Province of Union,
Bauang, Elmer 5631: Province of Zambales, Subig, Hallier s. n.: Province of
Tarlac, Concepcion, Merrill 3633: Province of Bataan, Dinalupijan, Merrill 1581.

N.v. Pidpid, 11.: Butpat, Ig., Benguet: Cacadli, Tag., Bataan.

21. Glochidion camiguinense Merr. in Philip. Jour. Sci. 3 (1908) Bot. 414.
BABUYANES ISLANDS, Camiguin Island, Bur. Sci. 4026, 4108 Fénix.

22. Glochidion merrillii sp. nov. § Hemiglochidion.

Floribus axillaribus, fasciculatis, breviter pedicellatis; masculini
perianthii segmentis 6, biseriatis, circiter 2 mm longis, ovalis vel ovatis,
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antheris 3: perianthii feminei segmentis 6, brevioribus, ovario glabro,
.columna stylari ovario angustiore sed longiore, cylindracea ; capsulis 7- vel
8-locularibus: foliis ellipticis vel lanceolatis, saepe falcatis, basi acutis,
apice acuminatis. ’

Fascicles axillary, few-flowered, the sexes together or separate, the male
flowers on pedicels attaining a length of 5 mm, perianth-segments 6,
biseriate, the outer ovate or oval, exceeding 2 mm in length, the apex
rounded or shortly acuminate, the inner shorter and narrower, usually
conspicuously clawed at the base; anthers 3, 1.3 mm long, including the
very shortly produced connectives: female flowers on shorter pedicels or
subsessile, the perianth-segments shorter than in the male, lanceolate or
ovate, the apex acuminate; ovary depressed-globose, nearly 1 mm in
diameter, stylar column about one and a half times as long as the ovary
hut narrower, cylindric, deeply concave at the apex: capsules 7- or
8-celled, 1.5 c¢m in diameter and about half that length, the thin valves
widely spreading on dehiscence, the apex slightly umbilicate.

A small tree or shrub, glabrous throughout, attaining a height of 7.5 m,
its branches somewhat angled, covered with gray striate lenticellate bark:
leaves borne on petioles 3 mm long, the lamina chartaceous, lanceolate or
elliptic, often somewhat falcate, 5-9 cm long, ?—4.2 c¢cm wide, the base
usually strongly inequilateral, acute, the apex acuminate; primary lateral
veins on each side of the midrib 7-9; stipules lanceolate to ovate, withering
persistent, 1.5-2.5 mm long, acuminate.

Luzon, Province of Benguet, Mount Tonglon (Santo Tomas), Williams 1356
(type) ; Pauai to Baguio, Merrill 4804.

23. Glochidion rubrum BIl. Bijdr. (1825) 586.

Phyllanthus diversifolius Miq. F1. Ind. Bat. Suppl. (1861) 448.

Glochidion diversifolium Merr. in For. Bur. Bull. (Philip.) 1 (1905) 29.

LuzoR, Province of Ilocos Norte (also given as Province of Albay), Cuming
1194; Pasuquin, For. Bur. 13818 Merritt & Darling : Provi’hée of Benguet, Twin
Peaks, Elmer 6364: Province of Zambales, Rio Baquilis, For. Bur. 6998 Curran;
Subig, Hallier s. n., For. Bur. 374 Maule, Merrill 2106: Province of Bataan,
Mount Mariveles, Lamao River, Whitford 1276: Province of Rizal, Bosoboso,
Merrilt 1870 ; Malapadnabato, Merrill 2747 : Province of Tayabas, Pagbilao, Merrill
2425. Ticao, Pandan, For. Bur. 2535 Clark. BoHor, Guindulman, Bur. Sci.
1240 McGregor.. MINDORO, Mangarin, For. Bur. 9803 Merritt. MINDANAO, Dis-
trict of Zamboanga, Lunsugan, Ahern 611, 616. .

N. v. Carmay, Gagang baquiro, Tag., Zambales; Dampol, Tag., Tayabas;
Malaeapi, Tag., Rizal; Malatumbaga, Tag., Bataan; Bugnd, Vis., Ticao.

Malaysia.

24. Glochidion malindangense Merr. sp. nov. § Hemiglochidion.

Frutex, ramulis pubescentibus: inflorescentiis pedunculatis; floribus
masculinis mediocriter pedicellatis, pubescentibus, perianthii segmentis 6,
lanceolatis, 1.5 mm longis, antheris 3 ; floribus femineis brevissime pedi-
cellatis, pubescentibus, perianthii segmentis 6, lineari-lanceolatis, 4 mm
longis, ovario dense hirsuto, 4- vel 5-loculari, columna stylari subeylin-
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dracea, ovarium longitudine aequante sed angustiore, apice 8- vel 10-lo-
bata ; capsulis circiter 1 cm diametro: foliis lanceolatis vel ellipticis, apice
gradatim acuminatis.

Inflorescence nearly always borne on short pubescent peduncles, the
male flowers on pedicels 4-7 mm long, the female nearly sessile, rarely
the male flowers racemed on the lower part of the peduncle and the female
forming glomerules above: perianth-segments of the male flowers 6,
lanceolate, 1.5 mm long, hirsute without, obtuse ; anthers 3, the connective
produced : perianth-segments of the female flowers conspicuously longer
than those of the male, usually 4 mm, hirsute on both surfaces, lanceolate,
subacute ; ovary densely pubescent, 1-2 mm in diameter, 4- or 5-sulcate;
stylar column about as long as the ovary, but narrower, short cylindric,
the basal half hirsute, the upper glabrous and therefore appearing
narrower, 8- or 10-lobed: capsules about 1 ¢cm in diameter, depressed-
globose and at the apex somewhat umbilicate, slightly pubescent, 4- or
5-celled, only one ovule usually maturing, the seeds 3.5 mm long.

A -shrub 2 m high, its branchlets terete or slightly angled, densely
pubescent or the older glabrescent; leaves borne on petioles 2 mm long,
the lamina chartaceous, lanceolate or elliptic, 2.5-8 c¢m long, 1.5-3 cm
wide, at the acute or obtuse base somewhat inequilateral, the apex
gradually acuminate, mucronate, the upper surface more or less puberu-
lent, the lower lepidote, and on the veins hirsute; stipules 2 mm long,
lanceolate, acute, pubescent.

MiINDANAO, Province of Misamis, Mount Libo near Mount Malindang, at an
elevation of 1,650 m, For. Bur. }696 Mearns.& Hutchinson.

25. Glochidion curranii sp. nov. § Hemiglochidion.

Arbor vel arbuscula, floribus axillaribus, pedicellatis, femineis brevis-
sime: floribus masculinis perianthio 6-partito, segmentis ovalibus, ex-
terioribus 3 mm longis, interioribus 1.5 mm longis; antheris 3: floribus
femineis perianthio 6-partito; ovario depresso-globoso, dense pubescente,
columna stylari cylindracea, 0.5-0.8 mm longa, capsulis depresso-globosis,
minute pubescentibus, 12-14 mm diametro: foliis petiolis 4-5 mm longis

. suffultis, laminis coriaceis, glabris, ellipticis, ovalibus, ovatis, vel sub-
rotundis, basi decurrentibus, apice obtuse acuminatis.

Flowers of both sexes in axillary fascicles: male flowers borne on
pedicels attaining 7 mm in length; the perianth 6-parted, in 2 series, the
segments oval, those of the outer series 3 mm long, those of the inner 1.5
mm long, the latter hooded when young ; anthers 3, 1 mm long, the con-
nective distinctly produced: pedicels of female flowers very short but
stout, perianth 6-parted but not as deeply as in the male, 2-3 mm long,
the inper segments somewhat shorter than those of the outer row, broadly
ovate, at the apex obtusely acuminate; ovary depressed-globose, densely
pubescent, 1 mm long, 1.5 mm in diameter; the stylar column 0.5-0.8
mm long, cylindrie, 6-lobed, the lobes emarginate: capsules depressed-
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globose, light-brown, 5 mm long, 12-14 mm in diameter, minutely pubes-
cent, 12-grooved, 6-celled ; seeds 4-5 mm long.

A tree or bush attaining 10 m in height, the branchlets covered with
grayish or brownish, striate, lenticellate bark, the ultimate branchlets
usually strongly angled; glabrous or nearly so except the pedicels,
perianth, and ovary: leaves borne on petioles 4-5 mm long, the lamina
coriaceous, oval, elliptic, ovate, or nearly round, 6-12 c¢cm long, 3-5 cm
wide, the base acuminate and narrowly winging the petioles sometimes to
their insertions, the apices obtusely acuminate; pairs of lateral veins on
each side of the midrib 6-9.

Similar in general appearance to G. rubrum, most easily distinguished by the
larger flowers.

PALAwAN, Puerto Princesa and vicinity, For. Bur. 3502 (type) Curran, 3474
Curran, Bur. Sci. 235 Mangubat; Iwahig River, Merrill 696, Bur. Sci. 783
Foxworthy ; Malatgao River, Bur. Sci. 906 Fozworthy.

26. Glochidion philippicum Benth. Fl. Hongkong. (1861) 314. (G. philip-
pinense.)

Bradleia philippica Cav. Ic. 4 (1797) 48, pl. 371.

Bradleja philippensis Willd. Sp. P1. 4 (1805) 592.

Gyrostemon blancot Llanos Frag. Alg. Pl. Filip. (1851) 74.

Phyllanthus philippinensis Muell.-Arg. in Flora 48 (1865) 376.

LuzoNn, Province of Ilocos Norte, Bangui, For. Bur. 13919 Merritt & Darling :
Province of Benguet, Twin Peaks, Elmer 6366 ; Sugpon, For. Bur. 14115 Merritt
& Darling: Province of Nueva Vizcaya, Bambang, For. Bur. 10885 Curran:
Province of Pangasinan, Villasis, Alberto 42: Province of Zambales, Aglao, For.
Bur. 6087 Aguilar; Olangapo trail, For. Bur. 5806 Curran; between Castellejos
and Aglao, For. Bur. 5847 Curran: Province of Bulacan, Angat, For. Bur. 11192
Aguilar; Norzagaray, Yoder 66: Province of Rizal, Bosoboso, For. Bur. 10027
Curran; Antipolo, For. Bur. 405 Ahern’s collector; Montalban, Bur. Sci. 5201
Ramos: Province of Laguna, Calauan, Cuming 459; Los Bafios, Elmer s. m.:
Province of Tayabas, Atimonan, Whitford 661: Province of Camarines, Pasacao,
Ahern 160, 274. MASBATE, Masbate, Merrill 3069. NEGRoS, Province of Negros
Occidental, Gimagaan*River, For. Bur. 431} BEverett; Paglamgan River, For. Bur.
4315 Everett. MinNporo, Mompong, For. Bur. 9691 Merritt; Baco, Merrill 1236
Calapan, Merrill 907 ; Pola, Merrill 2246 ; Bongabong River, For. Bur. 4076 Merritt,
Whitford 1393 ; Mansalay, Merrill 910. MINDANAO, Province of Surigao, Surigao,
Ahern 342: District of Davao, Santa Cruz, Williams 2707: Lake. Lanao, Camp
Keithley, Mrs. Clemens 470, 600, s. n.: District of Cotabato, Malabang, Mrs.
Clemens 8. n.: District of Zamboanga, Sax River, Williams 2348. BASILAN,
Hallier s. n.

In spite of its formation, it seems desirable to restore the original spelling of
the specific name of this species, and it may fairly be credited to Bentham, who
first made the necessary transfer, though with a changed ending.

The reduction of Llanos’ species is made on his own authority, and his descrip-
tion makes it plausible. Zarcoa philippensis Llanos, reduced to this species by
F.-Villar, certainly belongs elsewhere. Blanco appears not to have described it.

N. v. Bagna, Tag., Rizal; Bugna, Vis., Surigao; Malaysa, Baringcocoron, Zam-
bales; Matang hipon, Tag., Rizal; Calian, Antobanag, Tag.,” Mindoro; Yamog-
yamog, Taquinis, Vis., Negros. ’ :

Hongkong, Sumatra.
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27. Glochidion reticulatum Elmer Leafl. Philip. Bot. 1 (1908) 302.

Frutex, ramulis teneris, striatis, plus minusve pubescentibus; floribus
masculinis solitariis vel rarius binis, pedicellis circiter 1 em longis graci-
libus sparse pubescentibus suffultis; perianthii lobis 6, lanceolatis, breviter
obtuse acuminatis, extus sparse hirsutis, margine membranaceis ; antheris
3, 1 mm longis, connectivo conspicue protracto; floribus femineis et cap-
sulis ignotis; foliis petiolis 1-2 mm longis suffultis, laminis ovatis vel
ellipticis, 3-8.5 ¢m longis, 2—4 cm latis, aequilateralibus vel subaequi-
lateralibus, basi rotundatis vel breviter acuminatis, apice plus minusve
abrupte acuminatis; venis utrinque 68, subtus conspicuis ; stipulis lanceo-
latis plus quam 1 mm longis. .

Lvzox, Province of Laguna, Los Baiios, Elmer 8188, Alberto s. n.

7. BREYNIA Forst.

Calyx not or very slightly increasing in fruit.

Leaves elliptic or oval, rounded at the apex, 4- or 5-veined........ 1. B.rhamnoides
Leaves ovate, acuminate, 6- or 7-veined.................................... 2. B. acuminata
Calyx distinetly inereasing in fruit . ... 3. B. cernua

1. Breynia rhamnoides Muell.-Arg. in DC. Prodr. 15* (1866) 440.

Phyllanthus rhamnoides Retz. Obs. Bot. 5 (1791) 30.

LuzonN, Province of Bulacan, Malinta, Bur. Sci. 6114 Robinson & Merritt:
Province of Rizal, Manila, Loher }737: Province of Bataan, Mount Mariveles,
Lamao River, Williams 187, For. Bur. 1600 Borden: Province of Batangas, Ma-
sambong, Marave 90. Apro ISLAND, Mindoro Strait, Merrill 430. NEGROS, Prov-
ince of Occidental Negros, Gimagaan River, For. Bur. 4198 Ewverett. CEBU,
Toledo, Bur. Sci. 1707 McGregor. MINDANAO, District of Davao, Davao, Copeland
412, DeVore & Hoover 107. BASILAN, Santa Isabela, DeVore & Hoover 62.

N. v. Tulugtulug, Vis., Negros; Sauting, Moro, Basilan.

Tropical India, China, and Malaysia.

2. Breynia acuminata Muell.-Arg. in DC. Prodr. 15* (1866) 442.

Melanthesa acuminata Muell.-Arg. in Linnaea 32 (1863) 74.

Luzon, Province of Tlocos Norte, Laoag, For. Bur. 13863 Merritt & Darling;
Badoe, For. Bur. 13933 Merritt & Darling: Province of Ilocos Sur, Mount Bula-
gao, For. Bur. 14062 Merritt & Darling; Santiago, For. Bur. 14068, 15651 Merritt
& Darling: Province of Benguet, Twin Peaks, Elmer 6422, 63}3: Province of
Zambales, Mount Iba, Bur. Sci. }797 Ramos; Subig, Hallier s. n.: Province of
Bataan, Mount Mariveles, Lamao River, Elmer 6753, Williams 77, Whitford 399,
For. Bur. 1495 Ahern’s collector, For. Bur. 2189, 3009 Meyer, For. Bur. 10797
Curran, Leiberg 6107; Cabcaben, For. Bur. 5301 Curran; Dinalupijan, Merxill
1529. MINDORO, Cuming 1543 (type collection) ; Malatero, For. Bur. 8559 Merritt ;
Mount Teluto, For. Bur. 11432 Merritt.

N. v. Malabalimbing, Lanuti, Tag., Bataan; Botonbotones, Mindoro.

Endemie.
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3. Breynia cernua Muell.-Arg. in DC. Prodr. 152 (1866) 439.

# Phyllanthus cernuus Poir. Encycl. 5 (1804) 298.

Melanthesa cernua Decne. in Nouv. Ann. Mus. 3 (1834) 483.

B. cernua acutifolia Muell.-Arg. loc. cit.

Melanthesa cernua acutifolia Muell.-Arg. in Lmnaea 32 (1863) 74.

Phyllanthus reticulatus Merr. in For. Bur. Bull. (Philip.) 1 (1903) 29, non
Poir. Encycl. 5 (1804) 298.

BABUYANES IsLANDS, Camiguin Island, Bur. Sci. 3997 Féniz. BATANES Is-
LANDS, Batan Island, Santo Domingo de Basco, Bur. Sci. 3718 Féniz. LuUZON,
Province of Union, Bauang, Elmer 5587: Province of Benguet, Pauai, Bur. Sci.
4421 Mearns; Baguio, Elmer 5957, Williams 1058; Cayapa, For. Bur. 10886
Curran; Loakan, For. Bur. 932 Barnes; ltogon, Bur. Sci. 5756 Ramos: Province
of Zambales, Botolan, Merrill 2918; Subig, Hallier s. n.: Province of Bataan,
Mount Mariveles, Lamao River, Whitford 391, For. Bur. 1357 Borden, Topping
534 ; Olangapo trail, For. Bur. 5809 Curran: Province of Isabela, Merrill 111}:
Province of Laguna, Calauan, Cuming 540; Los Bafios, Elmer s. n.: Province of
Tayabas, Sariaya, Whitford 565; Lucena, Merrill 2886, Bur. Sci. 2365 Mearns;
Atimonan, Gregory 12}; San Isidro, For. Bur. 6595 Kobbé; Malicboi, Ritchie
36n: Province of Camarines, Pasacao, Ahern 197, 803 bis: Province of Sorsogon,
Sorsogon, For. Bur. 10329 Curran: without definite locality, Cuming 1103.
Minboro, Baco River, Mc(Giregor 262, Merrill 1198 ; Balete, For. Bur. 5398 Merritt ;
Bongabong River, For. Bur. 3633 Merritt. PANAY, lloilo, Copeland 126. NEGROS,
Province of Occidental Negros, Gimagaan River, Whitford 1631. CuLIoN, Halsey
Harbor, Merrill 511. PALAWAN, Puerto Princesa, Bur. Sci. 237 Bermejos; Iwahig,
Bur. Sci. 811 Foxworthy. MINDANAO, District of Davao, Santa Cruz, Williams
2688 : Lake Lanao, Camp Keithley, Mrs. Clemens 181, 416 bis, s. n.: District of
Zamboanga, Sax River, Williams 2149 ; Tetuan, Ahern 560. BASILAN, Hallier s. n.

This species is with difficulty distinguished from B. rhamnoides except by the
calyx, and specimens without mature fruit are best told by the leaves, which are
nearly always ovate in the present species, but elliptic, oblong, or oval in B.
rhamnoides.

Timor to northern Australia.

80915——8
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ADDITIONAL PHILIPPINE SYMPLOCACEAZ, 1.

By A. BranD.
(Frankfurt a. d. Oder, Germany.)

Among the Symplocos material collected in the Philippines during
the years 1907 and 1908, submitted to me by Mr. E. D. Merrill for
identification, I have found no less than five new species and one new
variety, so that the number of Philippine species of the genus known to
me has now been increased to twenty-one.! Two of the species previously
described, S. floridissima and S. Cumingiana, have been rediscovered
for the first time by the American botanists. The new species all belong
to the section Bobua, and accordingly the key to the species given in my
previous paper 2 must be changed as follows:

1. Inflorescentiae compositae.
2. Folia ramis adpressa, imbricata............... 3. 8.imbricata

2. Folia patentia, haud imbricata.
3. Corolla extus sericea.

4. Stamina ca. 100; folia basi valde angustata.......................... 4. 8. patens
4. Stamina ca. 60; folia basi plerumque rotundata............ 5. 8. floridissima
3. Corolla extus glabra.
4. Stamina ca. 100.................. 6. 8. polyandra
4. Stamina 25-50.
5. Inflorescentiae glabrae .........ccoccoooiinoiie e, 7. S. Hutchinsonii

5. Inflorescentiae pilosae.
6. Fructus globosus.

7. Inflorescentiae axillares ... 8. 8. ferruginea
7. Inflorescentiae terminales ... 9. 8. Ahernii
6. Fructus ellipsoideus 10. 8. adenophylla

! Three species, Symplocos fragrams, 8. curtifiora, and 8. angularis, recently
described by Mr. Elmer in his Leaflets of Philippine Botany, 2 (1908) 508-510,
are at present known to me only by description.

* This Journal, 3 (1908) Botany 4.
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1. Inflorescentiae simplices.

2. Flores sub foliis prominentes.............coooiiiiiiiiiiie e 11. 8. oblongifolia
2. Flores in axillis foliorum.
3. Inflorescentiae terminales ettt eran e eea 12. 8. imperialis

3. Inflorescentiae axillares.
4. Ramuli glabri.

5. Folia chartacea ... e e 13. 8. betula
5. Folia coriacea.
6. Flores racemosi - ...cccoooooiimcnienneenca e 14. 8. peninsularis
6. Flores spicati. .
7. Folia 6-11 em longa........................ s 15. 8. Cumingiana
7. Folia 3-5.5 cm longa.......ccc..... . 16. 8. Whitfordii
4. Ramuli ferruginei vel pilosi.
5. Fructus inconspicuus, vix 2.5 mm in diametro............ 17. 8. inconspicua

5. Fructus 4-5 mm longus.
6. Folia pleraque plus quam 4 cm longa.

7. Folia coriacea e e e 18. 8. luzoniensis

7. Folia chartacea ..............cooecmiiicne, 19. 8. Merrilliana
6. Folia pleraque minus quam 4 cm longa.

7. Folia utrinque glaberrima................._..._... 20. 8. palawanensis

7. Folia plus minus pilosa.........cccooivaiiinininnie, 21. 8. depauperata

3. S. imbricata Brand sp. nov.

Arbor ramulis purpureis vel atro-purpureis, glabris. Tolia crasse
coriacea, ramulis adpressa et imbricata, 5-6 c¢cm longa, 2.54 cm lata,
ovata vel late ovata, serrato-dentata, utrinque glaberrima, in apicem
brevem subito producta, basi leviter cuneata vel truncata, costa supra
impressa ; petiolus 5-10 mm longus. Spicae terminales et subterminales,
compositae, glabriusculae, laxiflorae, petiolo multo longiores, fructiferae
incrassatae et elongatae; bracteae 3, ovato-rotundatae, sericeae, calycem
occultantes; calycis tubus brevissimus, glaber, lobi rotundati, obtusi,
sericei, tubo multo longiores, post deflorationem supra ovarium glabrum
convergentes; stylus glaber, calyce duplo longior; corolla mihi non visa.
Fructus niger, ovato-ampulliformis, 10-12 mm longus, valde rugosus,
glaber, trilocularis, sed loculis binis plus minus abortientibus; lobi
calycini discum comose superantes.

Luzon, Provinee of Zambales, Mount Tapulao, Bur. Sci. 4701 Ramos, December,

1907: Province of Benguet, Pauai, Bur. Sci. }476 Mearns, August, 1907, with
mature fruit, altitude 2,200 m.

5. 8. floridissima Brand in Pflanzenreich 6 (1901) 35, var..serrata var. nov.

Arbor ramulis atro-purpureis glabris. Folia tenuiter coriacea, 10-13
cm longa, 4-7 cm lata, ovalia vel elliptica, grosse serrata, utrinque
glabra, in apicem brevem subito producta, basi nunc rotundata, nunc
cuneata; petiolus ca. 2 cm longus. Paniculae puberulae, petiolo 4-6-plo
longiores, pedicellis calycem aequantibus vel superantibus; bracteae mini-
mae; calyx dense ferrugineus, lobis rotundato-triangularibus tubum
aequantibus ; corolla calyce duplo longior, 5-partita, extus sericea ; stamina
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ca. 60; stylus glaber, calyce triplo longior; ovarium dense sericeum.
Fructus mihi non visus.

Luzon, Province of Bulacan, Angat, For. Bur. 11147 Aguilar, March, April,
1908.

This variety is an intermediate form connecting Symplocos patens and 8.
floridissima.

6. S. polyandra Brand in Pflanzenreich 6 (1901) 36.
Additional material: LuzoN, Province of Rizal, Bur. Sci. 2181 Ramos, March,
1907.

7. Symplocos Hutchinsonii Brand sp. nov.

Arbor 6 m alta, ramulis glabris, atro-purpureis, rugoso-striatis, niten-
tibus. Folia chartacea, 7-9 cm longa, 3—4 cm lata, elliptica, repando-
serrata, utrinque glaberrima et opaca, supra (in sicco) atrato-, subtus
incano-viridia, breviter et obtuse apiculata, basi cuneata, costa supra
impressa ; petiolus 10-14 mm longus, saepe curvatus. Paniculae glabrae,
divaricatae, petiolo ca. 6-plo longiores, terminales et subterminales,

" pedicellis calycem subaequantibus; calyx glaber, lobis ovalibus, flavescen-
tibus, tubo duplo longioribus; corolla glabra, 5-partita, calyce duplo
longior ; stamina ca. 50 ; stylus glaber, calyce subduplo longior; ovarium
glabrum. Fructus mihi non visus.

MinpaNAo, Distriet of Zamboanga, For. Bur. 6551 Hutchinson, March, 1907,
altitude about 5 m above sea level.

8. 8. ferruginea Roxb. var. philippinensis Brand in Philip. Journ. Sci. 3
(1908) Bot. 6.

Additional material: LuzoN, Province of Laguna, For. Bur. 10167 Curran,
March, 1908.

" 9. S. Ahernii Brand 1. c.
Additional material: Luzon, Province of Benguet, Bur. Sci. 3442 Mearns, July,
1907. Minporo, Mount Malasumbu, For. Bur. 8590 Merritt, January, 1908.

11. S. oblongifolia (C. Presl) Rolfe in Journ. Bot. 23 (1885) 214.
Additional material: LuzoN, Province of Pangasinan, For. Bur. 8340 Curran
& Merritt, December, 1907. ‘

12. Symplocos imperialis Brand sp. nov.

Arbor, ramulis glabris, purpureo-brunneis, rugoso-striatis. Folia ad
apices ramulorum comose congesta, tenuiter coriacea, 5-7 cm longa, 2-3
cm lata, oblongo-elliptica, leviter serrulato-undulata, utrinque glaberrima
et (in sicco) viridia, in apicem longiusculum subito producta, basi
cuneata, costa supra leviter impressa; petiolus recurvatus, 15-20 mm
longus, colore ramulorum. Flores mihi non visi. Inflorescentiae fruc-
tiferae terminales, congestae, glabrae, petiolo 3—4-plo longiores, pedicellis
fructu brevioribus. Fructus laete brunneus, ovoideus, glaber, ca. ¥ mm
longus, trilocularis, lobis calycinis brevibus, rotundato-triangularibus,
parce sericeis coronatus.

BABUYANES IsLaNDS, Camiguin, Bur. Sci. 4133 Fénic, June-July, 1907.
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14. S8ymplocos peninsularis Brand sp. nov.

Arbor, ramulis glabris, purpureo-brunneis, angulatis, striatis. Folia
juniora chartacea, vetustiora coriacea, 6—7 cm longa, 3—4 cm lata, obovata,
crenato-serrata, utrinque glaberrima, supra in sicco atro-viridia et (vetus-
tiora) nitentia, subtus viridia vel albida, opaca, breviter apiculata, subito
in petiolum contracta; costa supra impressa; petiolus subalatus, 6-10
mm longus, colore ferrugineo. Flores mihi non visi. Inflorescentiae
fructiferae. axillares, petiolo 2-3-plo longiores, fructus paucos gerentes;
pedicelli fructibus longiores. Fructus dilute brunneus, ovoideo-globosus,
glaber, ca. ¥ mm longus, trilocularis, lobis calycinis rotundatis glabris
comose coronatus.

MiNDANAO, District of Zamboanga, For. Bur. 9188 Whitford & Hutchinson,
January, 1908, in dipterocarp forests at 50 m above sea level.

15. S. Cumingiana Brand in Pflanzenreich 6 (1901) 58.

A tree 5 m high and not uncommon in Luzon, now rediscovered by the American
botanists for the first time on Mount Tapulao, Province of Zambales, Luzon, For.
Bur. 8254 Curran & Merritt, December, 1907, altitude 1,500 m.

16. S. Whitfordii Brand in Philip. Journ. Sci. 3 (1908) Bot. 8.

Additional material: LuzoN, Province of Laguna, Mount Banajao, Bur. Sci.
6067 Robinson, March, 1908; For. Bur. 7890 Curran & Merritt, November, 1907,
altitude 2,250 m.

17. Symplocos inconspicua Brand sp. nov.

Frutex 4 m alta, ramis atratis, glabris, ramulis ad basin sordide-, ad
apicem ferrugineo-hirsutis. Folia chartacea (vetustissima tenuiter coria-
cea), 5-7 cm longa, 1.5-2.5 cm lata, oblongo-elliptica, serrato-dentata,
supra glabra, subtus ad costam pilosa, utrinque (in sicco) viridia, in
apicem mucronatum sensim producta, basi subrotundata vel leviter
cuneata ; costa supra impressa ; petiolus 2-3 mm longus, ferrugineo-hirsu-
tus. Spicae axillares, breves, simplices, petiolo ca. 5-plo longiores, aureo-
sericae, ca. 7-florae; bracteae rotundato-acutae, sericeae; calyx glaber,
lobis rotundatis, glabris, flavidis, tubum aequantibus; corolla glabra,
calyce plus duplo longior, 5-partita ; stamina 20 (ex unico flore), corollam
aequantia vel vix superantia; ovarium circum styli basin sericeum, stylus
inferne parce sericeus, superne glaber, calyce plus duplo longior. Fruc-
tus inconspicuus, vix 2.5 mm in diametro, globosus, glaber, viridi-brun-
neus, abortu unilocularis, monospermus, bracteis persistentibus suffultus,
lobis calycinis pro fructu magnis comose coronatus.

Luzon, Province of Zambales, Mount Tapulao, Bur. Sci. 5022 Ramos, December,

1907 (type); same locality, For. Bur. 8093 Curran & Merritt, December, 1907,
altitude 1,400 to 1,700 m.

19. S. Merrilliana Brand in Philip. Journ. Sci. 3 (1908) Bot. 9.

Additional material: LuzoN, Province of Laguna, Mount Banajao, Bur. Sci.
6081 Robinson, March, 1908; For. Bur. 7867 Curran & Merritt, November, 1907.
The color of the ripe fruit in the latter specimen is black, not “brunneo-flaves-
cens;” the black exocarp is so deciduous that it is rarely preserved in dried
specimens.



NEW OR INTERESTING PHILIPPINE FERNS, IV.

By EpwIN BINGHAM COPELAND.

(From the Bureau of Education, Manila, P. I.)

CYATHEA Smith.

Cyathea philippinensis Baker, var. nuda var. nov.
Costis plerisque glaberrimis, aliis rhachin versus paleis sparsis vestitis,
rhachibus omnibus infra mox glabrescentibus.

Luzox, Province of Benguet, Mount Atip, For. Bur. 10859 Curran, For. Bur.
18017 Merritt, altitude 1,400 m.

PERANEMA Don.

Peranema luzonica sp. nov.

Stipite circiter 30 cm alto, ubique sat dense pedem versus densissime
paleaceo, paleis brunneis diversis, majoribus lancealato-ovatis valde api-
culatis, 3 mm latis ; fronde usque ad 60 cm alta, anguste deltoidea, quadri-
pinnatifida, rhachibus omnibus paleaceis; pinnulis! stipitatis, oblongo-
lanceolatis, obtusis, usque ad 7 cm longis; pinnulis ! majoribus brevistipi-
tatis 18 mm longis, obtusis, oblongis, fere ad costam pinnatifidis, coriaceis,
pubescentibus; soris brevipedicellatis, 1.2-1.5 mm. latis, saepius oblatis,
indusiis glaucis, irfegulariter fissis; cellulis annuli 16-19; sporis tuber- .
culatis.

LuzoN, Province of Benguet, Mount Pulog, For. Bur. 16280 Curran, Merritt,
& Zschokke, from an altitude of 2,500 m to the summit, Copeland.

Very near the Indian species, P. cyatheoides Don, but differing from that as
described and figured, in the broader palem, more dissected frond, and nowhere
glabrous pinnules, and the sori much larger in proportion to the fertile pinne.
Specimens from western China, leg. Wilson 5374 are referable to the Indian
species.

DRYOPTERIS Adanson.

Dryopteris tenerrima sp. nov.

Rhizomate erecto, circiter ¥ mm crasso ; stipitibus circiter 20 cm altis,
confertis, ad baseos in vivo incrassatis, succulentibus, siccis gracilibus,
nigricantibus, apud baseos squamulis parvis laete brunneis ciliatis ornatis,
tota planta aliter glabra; fronde usque ad 25 cm alta, 15 cm lata, subdel-
toidea, tripinnatifida ; pinnis inferioribus brevissime stipitatis, acuminatis;
pinnulis sessilibus, plerisque obtusis, pinnae infimae basiscopicis majoribus,
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ad alam angustam pinnatifidis ; segmentis oblongis, inciso-serratis, obtusis,
tenuiter membranaceis, atroviridibus (siccis) ; venulis simplicibus; soris
medialibus, parvis, nudis, subglobosis; cellulis annuli 10-12.

LuzoN, Province of Laguna, Mount Banajao, Copeland 2142, in a very damp
gorge at an altitude of 1,600 m.

A species of unknown affinity. It has rather the aspect of Athyrium; but I
do not know any species of that genus to which it seems to be very near, and
'so have been constrained by the form of the sori to describe it as Dryopteris.
It suggests Monachosorum in the small sori, blackish dried fronds, and swollen
succulent bases of the stipes. It is more primitive and generalized than any
other fern, known to me, with naked sori.

ATHYRIUM Roth.

Athyrium macrocarpum (Bl.) Bedd. Ferns South. Ind. (1863) t. 152, 153.

A. halconense Christ in Philip. Journ. Sci. Bot. 3 (1908) 273.

LuzoN, Province of Laguna, Mount Banajao, Copeland 2120, altitude 2,200 m.

The plant called Athyrium halconense is a form with exceptionally uniform
and entire pinne. Although recognizing its affinity * I did not doubt its distinct-
ness until I collected on Mount Banajao specimens bearing on the same stem
fronds of typical A. macrocarpum, and less adult, but fertile ones, referable to
A. halconense, and found with these, less adult plants altogether identical with
typical A. halconense. Typical A. macrocarpum has also come in from Mount
Pulog, Province of Benguet, Luzon, For. Bur. 16276 Curran, Merritt, & Zschokke.
Athyrium anisopteron Christ is very near this, but is, up to the present time,
recognizable by its crowded sori.

CURRANIA genus novum.

Rhizomate late repente, palearum cellularum lumine fusco; stipitibus
non articulatis; fronde deltoidea, pinnatifida, glabra; venulae infimae
acroscopicae ramis saepe anastomosantibus; soris dorsalibus elongatis,
nudis, paraphysibus carentibus.

Currania gracilipes sp. nov.

Rhizomate 1 mm crasso, versus apicem paleis sordidis 1.5 mm longis
lanceolato-ovatis vestito; stipitibus viridibus stramineisque, filiformibus,
usque ad 20 cm altis, glabris ; fronde 5-9 cm alta, 3-5.5 cm lata, cordata,
ad alam 4 mm latam pinnatifida ; segmentis late oblongis, infimis falcatis,
aliis rectis, obtusis, serratis, siccis papyraceis, utrinque viridibus; venulis
furcatis, ramo inferiore saepius iterum furcato, liberis vel ramis 2 venulae
infimae acroscopicae sursum coadunatis; soris utroque latere uni- vel bi-
seriatis, oblongis vel linearibus, 1-3 mm longis.

Luzon, Province of Benguet, Mount Pulog, For. Bur. 16302 Curran, Merritt,
& Zschokke, in rock-crevices of open grass land, altitude 2,900 m, Copeland P. P. E.
112; Pauai, alt. 2,300 m, Copeland.

This fern is in all probability derived from Athyrium. The palee have
reasonably thin cell-walls and dark contents. The epidermal cells of the frond

1 This Journal, Botany 3 (1908) 291.
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are very sinuous in outline, as in “Diplazium.” In outline of frond Athyrium
crenato-serratum suggests Currania, but no near relative of the former has
simple fronds. I have included in Athyrium several species with naked sori,
but in these cases the intermediate relationships were quite clear. Currania,
beside having no indusia, is so distinet in aspect and in various characters from
any group in Athyrium that its generic separation seems necessary. Fresh fronds
have a fine odor of cumarin.

ASPLENIUM Linn.

Asplenlum epiphyticum Copel.

LuzoN, Province of Laguna, Mount Maquiling, Copeland, altitude 500 m.
Hitherto known only from Mindanao.

The spores are beset with long spine- or horn-like projections, usually curved,
making them look like miniature burrs. The spores of A. scolopendroides J. Sm.,
and A. trifoliatum Copel.,, of Borneo, are similar. I have examined the spores
of various species of Stenochlaena, to which genus Christ? would reduce 4.
epiphyticum, and have found nothing at all similar, although several species
have rough spores. I also believe this fern and Stenochlaena to be related, and
nearly so; but this is none the less an Asplenium for that reason.

Asplenium tenuifolium Don Prodr. F1. Nepal. (1825) 8.

LuzoN, Province of Benguet, exact locality not stated, For. Bur. 15729 Merritt
& Curran, exactly like small specimens from Sikkim; Mt. Pulog; 2,300 m. alt.,
Copeland.

Hitherto known only from British India, including Burma.

Asplenium gracilifolium sp. nov.

Rhizomate breve, 1.5—2 mm crasso, paleis castaneis 2 mm longis angustis
tenuissimis vestito; stipitibus confertis usque ad 10 cm longis, 0.8 mm
crassis, castaneis, nitidis, primo paleis conformibus vestitis, glabrescen-
tibus; fronde 15-25 cm alta, 2.5-3.5 cm lata, acuminata, bipinnata, rhachi
deorsum castanea sursum alata et viridescente, interdum in alis pinnarum
prolifera; pinnis stipitatis, ovatis, obtusis, glabris, herbaceis; pinnulis
pinnarum maximarum acroscopicis 1-2, basiscopicis 1, flabellato-cuneatis,
usque ad 8 mm longis et 6 mm latis, apice rotundatis, leviter inciso-
crenatis, lobis obtusis; venatione laxa; soris brevibus, margine haud
approximatis, indusiis latis, pallidis.

LuzoN, Province of Laguna, Mount Banajao, Copeland 2123, epiphytic on
mossy trunks, 1,700 to 2,250 m altitude. .

This seems to be most nearly related to Asplenium laserpitiifolium, from
which, and from the other allied species of the same difficult group, it differs in
the very narrow fronds. Asplenium Elmeri is more finely cut, and has the
ultimate divisions much narrower, with longer sori. A. gracile Fée, judging
from a specimen of Cuming’s, may be this species, although Fée’s figure, of a
presumably juvenile form, represents the sori as longer and the teeth as sharp;

at any rate Fée’s name is invalid. I have seen this fern only from Mount
Banajao, but from this locality have twelve sheets of very uniform specimens.

? Biologishe und systematische Bedeutung des Dimorphisus und der Missbild-
ung bei epiphytischen Farkriiutern, besonders Stenochlaena. Verhandl. Schw.
Naturforsch. Qesellschaft (1907).
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PLAGIOGYRIA Mettenius.

Plagiogyria nana sp. nov.

Plagiogyria gregis P. glaucae Mett. qua statura reducta, pinnis rigidis
confertis obtusis conspicue differt. Stipite frondis sterilis -5 cm alto,
frondis fertilis circiter 15 cm, aerophoris paucis; fronde sterile 10-13 cm
alta, 5-6 cm lata; pinnis approximatis vel infimis paullo remotis, fere
omnibus liberis, sessilibus, circiter 6 mm latis, obtusis, minute serrulatis,
rigide coriaceis, infra glaucis; fronde fertile circiter 10 c¢m alta, sat con-
densata, pinnis 25-35 mm longis, linearibus, falcatis.

Luzon, Province of Benguet, Mount Pulog, For. Bur. 16306 Curran, Merritt,
& Zschokke, common in grass lands, altitude 2,850 m, Copeland P. P. E. 113.

This is conceivably a forin of P. glauca, due to the very unusual environment,
but is distinct in various respects beside the stature. Specimens growing in
brush are of course decidedly less dwarfed, but they are still far from typical
P. glauca.

POLYPODIUM Linn.

Polypodium subpinnatifidum Blume Enum. (1828) 129.

LuzoNn, Province of Benguet, Mount Pulog, For. Bur. 16293 Curran, Merritt,
& Zschokke, mixed with plants of the mossy forest, altitude probably 2,800 m,
Copeland. ' )

The stipes are less hairy than figured by Blume, and in one specimen are 5
cm long, but the identification is unmistakable. The plant is already known
from Java and Perak; new to the Philippines.

Polypodium subsecundo-dissectum Zoll. Syst. Verz. (1854) 38, 48.

P. gedeanum Racib. Pterid. Buit. (1898) 96.

Luzon, Province of Laguna, Mount Banajao, Copeland 2136, found once on
a mossy trunk, altitude 2,250 m.

Known from Java and New Caledonia; new to the Philippines.

This has been described as a relative of Polypodium minutum and P. sub-
falcatum. It is really nearly related to P. tenuisectum Bl, and is a link,
hitherto needed, between the few species with dissected fronds and the body of
the genus. The stipes are not articulate.

Polypodium curranii sp. nov.

Species P. tenuilori Kze., et P. dolichoptero Copel. affinis, fronde
pseudo-furcata ; rhizomate 3 mm crasso, paleis atro-fuscis angustatis 3 mm
longis vestito; stipite obscure articulato, nudo, circiter 1 cm alto vel usque
ad. furcam infimam frondis circiter 15 cm alto alato, ala sursum 2-3 mm
lata; fronde furcato-pinnata, ramis paucis, ultimis 5-15 cm longis plus
minus divergentibus 3—7 cm latis, acuminatis, omnino glabra, herbacea,
venatione gracile, inconspicua.; soris multis, irregularibus, saepius elonga-
tis, minutis.

Luzon, Province of Benguet, Mosquito Creek, For. Bur. 15728 Curran, altitude
2,000 m. .

This is decidedly more slender throughout than Polypodium dolichopterum,
and the lateral segments are so strongly developed that the lower ones almost
rival the main axis, and many fronds look monopodial rather than pinnatifid.
P. tenuilore has a simple and entire frond, but is like this group in texture,
venation, and sori.
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PROSAPTIA Presl.

Prosaptia linearis Copel. sp. nov.

Species distinctissima ; rhizomate subrepente, ad apicem paleis angustis
cancellatis atro-fuscis ciliatis vestito; stipitibus confertis, exarticulatis,
brevibus ; fronde usque ad 40 cm longa, circiter 16 mm lata, pinnata, rhachi
tenue, nigra, ubique glabra; pinnis late adnatis non confluentibus, acutis,
integris, coriaceis, inferioribus sensim in dentes diminutis; soro in pinna
quaque uno, costa orto, profunde immerso, apud vel ad marginem acrosco-
picum aperto, annulo inaequale ciliato circumdato.

LuzoN, Province of Benguet, Mount Pulog, For. Bur. 16303 Curran, Merritt,
& Zschokle, on mossy trees, altitude 2,700 m, Copeland.

A Dbizarre fern, resembling Lowoscaphe in the appearance of the fruit. The
solitary sori and the very narrow fronds strongly suggest Acrosorus, but the
origin of the protection of the sorus is very essentially different. Small fronds
are so similar to those of Polypodium decorum that I at first regarded it as
derived from that species, and therefore to be treated as generically new, rather
than included in Prosaptia. However the palem are like those of Prosaptia,
while those of Polypodium decorum have thinner walls and are not ciliate.

The tip of the pinna is produced as a sharp point beyond the sorus, and bent
toward the tip of the frond. As the fronds are pendent these tips serve to
drain off water and protect the sori from wetting. The ecological significance
of the movement of the sori to the margin, found independently in many groups
of ferns, I have before interpreted; as also the value of the rim, and the circle
of hairs around the sori. '






A REVISION OF PHILIPPINE CONNARACEZ.

By E. D. MERRILL.

(From the Botanical Section of the Biological Laboratory, Bureau of Science,
Manila, P. I1.)

This family is a small one so far as the Philippine flora is concerned,
but like most groups of plants found in the Archipelago, has long been in
need of revision. Our herbarium contained numerous unclassified speci-
mens, and there was considerable doubt as to the proper specific name to
use in the case of several identified species. Blanco’s imperfect descrip-
tions have always been the cause of more or less doubt as to the identity
of his species, and F.-Villar’s erroneous identifications of these have
added to the confusion. In the case of extant herbarium material, no
less than three specific names have been published by as many different
authors, all based on a single number of Cuming’s Philippine collection,
No. 851, while Cuming 1172 has had two specific names applied to it.

Blanco described the first Philippine representatives of the family, five
species, all of which he placed under the genus Cnestis. Two of them are
properly referable to this genus, although reducible to a single species,
but the other three are referable to Connarus and Rourea.

F.-Villar, in the Novissima Appendix to the third edition of Blanco’s
Flora de Filipinas, enumerates twelve species in four genera, but only
five of these actually occur in the Philippines, so far as the study of
material now available shows. Most of Blanco’s species were erroneously
reduced to species that do not extend to the Philippines.

In the present paper five genera and seventeen species are recognized
as occurring in the Philippines, but the list of both genera and species
will undoubtedly be considerably increased as botanical exploration of the
Archipelago progresses. With the exception of two, or possibly three
species, all of those enumerated below are endemic in the Philippines.
There are apparently also two or three additional species of Connarus,
probably undescribed, but so far represented in our herbarium by im-
perfect material, so that it is not deemed advisable to consider them at the
present time.
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Table of distribution of Indo-Malayan, Philippine and Chinese Connaracec.

s Malay | Malay Ar- s Philip-

Genera. India.! |peningula.2|chipelago.s| China.* pines.

Agelaea 2 4 2 0 2

Connarus 13 9 17 0 10

Cnestis. . 1 1 1 0 1

5 5 2 0 2

12 9 14 2 2

1 2 1 0 0

1 1 2 0 0

0 0 1 0 0

L Tottd oo i 35 31 40 2 17

KEY TO THE GENERA.
1. Pistils solitary; follicles with a distinet stipe.

2. Leaves pinnate, the leaflets 3 to 7; scandent shrubs............... 1. Connarus
2. Leaflet solitary; small trees..................... e emmeeranaeen 2. Ellipanthus

1. Pistils 2 to 7; follicles sessile.

2. Pistils 5, but usually only 1 perfect; follicle not rugose; seeds exalbuminous;
leaves pinnate ... 3. Rourea
2. Pistils 2 to 5, perfect; follicles rugose or tubercled; seeds exalbuminous;
leaves trifoliolate . ... ..o 4. Agelaea

2. Pistils 5 to 7; follicles densely pubescent; seeds albuminous, the aril thin.
5. Cnestis

1. CONNARUS Linn.

1. Leaflets 3; follicles large, woody, horned.......................... 1. C. trifoliatus
1. Leaflets usually more than three, or if three, the follicles coriaceous, not horned.
2. Indumentum stellate-plumose ... ... 2. C. stellatus

2. Indumentum not stellate.
3. Bracts and bracteoles linear-cyclindric, the former frequently 1 cm long
and exceeding the flowers 3. C. bracteatus
3. Bracts and bracteoles not promment
4. Leaflets glabrous; follicles small, coriaceous or subcoriaceous.
5. Leaflets rounded, acute, or only broadly and obscurely acuminate, not
prominently glandular-punctate beneath.
6. Margins of the petals adherent above the ovary, forming a short
tube above the inflated base; follicles glabrous inside.
4. C. culionensis
6. Petals free throughout; follicles more or less pubescent inside.
7. Base of the leaflets broad, rounded or subcordate, the apex broad,
rounded, entire ...................... - 5. C. obtusifolius
7. Base of the leaflets narrowed, acute or obtuse, the apex usually
shortly and obscurely acuminate, slightly retuse. '
6. C. neurocalyx
5. Leaflets strongly acuminate, usually prominently glandular-punctate
beneath.

* Hooker f. F1. Brit. Ind. 2 (1876) 46-56.

2King in Journ. As. Soc. Beng. 66* (1897) 1-21.

* Boerlage Handl. Fl. Ned. Ind. 1 (1890) 313-321.

¢ Forbes & Hemsl. in Journ. Linn. Soc. Bot. 23 (1886) 149-150.
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6. Follicles subcylindrie, usually straight, not or but slightly inflated,

about 4 cm long. 7. C. hallieri

6. Follicles inflated, 2.5 cm long or less.
7. Petals free throughout...................... ... 8. C. mindanaensis
7. Petals free below, inflated, but above the ovary their margins
adherent, forming a narrow short tube................ 9. C. whitfordii
4. Leaflets more or less ferruginous-pubescent beneath; follicles large,
woody, 5 em long ... 10. C. subinaequifolius

1. Connarus trifoliatus (Turcz.) Rolfe in Journ. Bot. 23 (1885) 212 (tri-
foliolatus) ; Vidal Rev. Pl. Vasc. Filip. (1886) 103; Ceron Cat. Pl. Herb. (Manila)
(1892) 59.

Anisostemon trifoliatus Turcz. in Buil. Soc. Nat. Mose. 20* (1847) 152.

Connarus polyanthus Planch. in Linnaea 23 (1850) 428; Miq. F1. Ind. Bat. 12
(1859) 665; Walp. Ann. 2 (1851) 300.

Connarus rolfei Vidal Phan. Cuming. Philip. (1885) 106.

Luzon, Province of Albay, Cuming 851, type collection of Anisostemon trifolia-
tus, Connarus polyanthus, and C. rolfei. NEGRoS, Gimugaan River, For. Bur.
4299 Ewverett. MINDANAO, Province of Surigao, Bolster 316; Lake Lanao, Camp
Keithley, Mrs. Clemens 332. '

This species has received three distinct specific names, all based on the same
number of Cuming’s Philippine collection, the oldest being Anisostemon trifoliatus
Turecz., which is here retained. Vidal ® erroneously refers to Connarus polyanthus
Planch. Cuming 1465, and this species is so written up in the Kew Herbarium.
The specimen is however not at all like Planchon’s species, nor is it cited by that
author.

Endemiec.

2. Connarus stellatus sp. nov.

Frutex scandens, ramulis, foliis junioribus, paniculisque densissime
pubescentia stellato-plumosa obtectis; foliis circiter 20 cm longis, impari-
pinnatis, foliolis 7, lanceolatis, subcoriaceis, nitidis, basi acutis, apice
acuminatis ; paniculis terminalibus, folia aequantibus, pyramidatis ; sepalis
densissime stellato-tomentosis ; petalis obtusis, plus minus punctatis, extus
puberulis; staminibus 10, inaequalibus; carpelhs dense pubescentibus;
stylo 4 mm longo.

A scandent shrub, the young branches, leaves, and the inflorescence
densely covered with brown-stellate-plumose indumentum, the leaflets ulti-
mately glabrous or nearly so. Branches light-yellowish-gray, lenticellate,
glabrous. Leaves about 20 cm long, the rachis and petiolules densely
brown-stellate-plumose ; leaflets 7, the lower ones alternate, the upper
opposite, lanceolate, subcoriaceous, brown, shining, in age glabrous or
nearly so, 6 to 10 cm long, 2 to 3 cm wide, base acute, apex slightly
acuminate, acumen blunt; nerves 6 or 7 on each side of the midrib, not
prominent, ascending, the reticulations rather close ; petiolules 2 to 8 mm
long. Panicle terminal, pyramidal, about as long as the leaves, very
densely covered with brown stellate-tomentose indumentum. Sepals lan-
ceolate, acuminate, about 3 mm long, densely stellate-pubescent. Petals

® Phan. Cuming. Philip. (1885) 108, Rev. Pl. Vasc. (1886) 103.
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narrowly oblong, obtuse, about 5 mm long, 1.5 mm wide, glandular-
punctate, puberulous on the back. Stamens 10, unequal, the longer 5
filaments puberulous, 2.5 mm long, the shorter 5 glabrous, 1 mm long.
Carpel 1, obliquely ovoid, densely pubescent; style 4 mm long, slightly
puberulent.

BarABAC, Bur. Sci. 520 Mangubat, March—April, 1906.
A species at once recognizable by its dense brown-stellate-plumose indumentum.

3. Connarus bracteatus sp. nov.

Frutex scandens, foliis junioribus paniculisque plus minus ferrugineo-
tomentosis ; foliis alternis, imparipinnatis, circiter 15 e¢m longis, foliolis
5 vel 7, oblongis, submembranaceis, breviter acuminatis; paniculis termi-
nalibus, foliis multo longioribus, usque ad 40 cm longis, pubescentibus;
floribus in ramulis densissime racemoso-dispositis; bracteis linearibus,
usque ad 1 cm longis; petalis utrinque pubescentibus; staminibus 10,
inaequalibus; carpellis densissime pubescentibus.

A scandent shrub, the young branches, leaves and the inflorescence
more or less ferruginous-tomentose. Branches brown, somewhat lenticel-
late, terete. Leaves alternate, odd-pinnate, about 15 cm long; leaflets
5 or 7, oblong, 6 to 10 cm long, 2 to 3.5 cm wide, submembranaceous,
slightly tomentose when young, base acute, apex shortly acuminate,
shining, brown ; nerves 5 or 6 on each side of the midrib, distinct, faintly
anastomosing, the reticulations rather dense; petiolules densely pubes-
cent, 5 to 8 mm long. Panicles terminal, very large, at least 40 cm
long, ferruginous-pubescent, pyramidal, the lower branches sometimes
20 cm in length. Flowers densely racemosely disposed on the ultimate
branchlets, each subtended by a narrow, linear, cylindric, pubescent bract,
and by one or two similar but shorter bracteoles. Pedicels 2 to 3 mm
long, the bracteoles 2, about the same length, the bracts frequently 1 cm
in length and exceeding the flowers. Sepals ovate-lanceolate, acuminate,
3.5 to 4 mm long, glandular-punctate, densely pubescent outside, slightly
so within. Petals oblong-lanceolate, obtuse, strongly glandular-punc-
tate, slightly puberulent on both surfaces, 6 mm long, 2 mm wide.
Stamens 10, unequal, the five longer filaments slightly glandular-puber-
ulent, 3 mm long, the five shorter glabrous, 1 mm long. Carpel 1, ovoid,
densely pubescent; style pubescent, 1.5 mm long. Follicle unknown.

LuzoN, Province of Cagayan, San Vicente, For. Bur. 11308 Klemme, April,
1908, in dense level forests at about 5 m altitude.

A species at once recognizable by its large panicles and prominent bracts and
bracteoles. Allied to Connarus neurocalyr Planch.

4. Connarus culionensis sp. nov.

Frutex erectus vel scandens, ramulis, petiolis, paniculisque densissime
ferrugineo-tomentosis ; foliis brevibus, circiter 10 cm longis, imparipin-
natis, foliolis 5 vel 7, oblongis, subcoriaceis, acutis vel obscure acuminatis ;
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paniculis terminalibus, diffusis, 20 cm longis; sepalis coriaceis, carinatis;
petalis supra glanduloso-punctatis, extus pubescentibus, basi angustatis;
staminibus 10, inaequalibus ; carpellis globosis, dense pubescentibus; folli-
culis 2.5 cm longis, compressis, apice rotundatis, extus pubescentibus
striatisque, intus glabris.

An erect, or in favorable habitat probably a scandent shrub. Branches
brown, terete, glabrous or nearly so, the young branchlets very densely
ferruginous-lomentose. Leaves alternate, about 10 cm long, the petiole,
rachis and petiolules densely ferruginous-tomentose ; leaflets 5 or 7, oblong,
subcoriaceous, brown, shining, glabrous, or when young with few hairs,
especially at the base, 4 to 7 cm long, 1 to 2.5 cm wide, base usually
rounded, apex acute or obscurely acuminate ; nerves about 5 on each side
of the midrib, curved-ascending, anastomosing, distinct, the reticulations
lax; petiolules about 2 mm long. Panicles terminal, ample, pyramidal,
20 cm long, densely ferruginous-tomentose. Sepals coriaceous, 3.5 mm
long, 1.5 mm wide, densely pubescent, keeled, the margins thinner than
the median portion. Petals ¥ mm long, 1 mm wide, densely pubescent
outside in the upper portion and glandular-punctate, base narrowed, the
lower portions free, but above the ovary adherent, forming a narrow tube,
the upper portion entirely free. Stamens 10, unequal, the longer five
glandular-puberulous, 4 to 4.5 mm long, the shorter five glabrous, 1.2 mm
long. Carpel 1, globose, densely pubescent; style 2 mm long, somewhat
pubescent. Follicle oblong-ovoid, 2.5 cm long, somewhat compressed, apex
rounded, base narrowed into the short stipe, coriaceous, inside glabrous,
outside pubescent when young, diagonally striate.

CuLioN, Merrill 450, December, 1902, on dry open grassy hillsides.

The alliance of this species is with Connarus meurocalyr Planch., but it is
readily distinguished by its much denser indumentum, short leaves, relatively
much longer panicle, its petals adherent by their margins above the ovary, and
its follicles glabrous within.

5. Connarus obtusifolius Planch. in Linnaea 23 (1850) 428; Walp. Ann.
2 (1851) 301; Miq. Fl. Ind. Bat. 12 (1859) 665; Vid. Phan. Cuming. Philip.
(1885) 106, Rev. Pl. Vasc. Filip. (1886) 103; F.-Vill. Nov. App. (1883) 57.

The type of this species is Cuming 959, from the Province of Pampanga, Luzon.
It appears to me, from the description, and the fragment of Cuming’s specimen
before me, to be very closely allied to and perhaps not distinct from C. neurocalyz
Planch. For. Bur. 5}46 Curran, from the Province of Bataan, Luzon, may be
referable to it.

Endemic.

6. Connarus neurocalyx Planch. Linnaea 23 (1850) 248; Walp. Ann. 2
(1851) 300; Miq. Fl. Ind. Bat. 1% (1859) 665; F.-Vill. Nov. App. (1883) 56;
Vid. Sinopsis Atlas (1883) t. 39, f. E., Phan. Cuming. Philip. (1885) 106, Rev.
Pl. Vasc. Filip. (1886) 103; Merr. in Philip. Journ. Sci. 1 (1906) Suppl. 61.

LuzonN, without locality, Loher 2096: Province of Bataan, For. Bur. 2030
Borden, Williams 562, Bur. Sci. 1576 Forworthy: Province of Rizal, Bur. Sci.
88 Fowworthy, Merrill 1705, 1884, Bur. Sci. 2685 Ramos, For. Bur. 391 Ahern’s
collector : Province of Pampanga, Merrill 1388: Province of Laguna, Elmer 8309,



122 MERRILL.

For. Bur. 8868 Curran: Province of Bulacan, For. Bur. 7200 Curran: Province of
Camarines Sur, Ahern 218. NEGRros, For. Bur. 7309 Everett.

The type of this species is Cuming 1762, from the island of Cebu. F.-Villar
erroneously reduces to it Cnestis volubilis Blanco, which appears to me to be
" referable to Rourea, rather than to Connarus.

Endemic.

7. Connarus hallieri sp. nov.

Frutex scandens inflorescentiis exceptis glaber; foliis imparipinnatis,
12 ad 20 cm longis, foliolis 5, oblongo-ovatis vel elliptico-ovatis, sub-
coriaceis, nitidis, basi acutis vel subrotundatis, apice subcaudato-acumi-
natis, utrinque plus minus glanduloso-punctatis, nervis utroque latere 5
ad 7, subtus prominentibus, ascendentibus; sepalis petalisque pubescen-
tibus; staminibus 10, inaequalibus, filamentis pubescentibus; carpellis
ellipsoideis, pubescentibus, stylo 4 mm longo; folliculis anguste cylindra-
ceis, leviter falcatis vel rectis, basi angustatis, apice acutis, extus glabris,
leviter longitudinaliter striatis, intus villosis, circiter 4 cm longis.

A scandent shrub, glabrous except the infloréscence. Branches brown,
lenticellate. Leaves odd-pinnate, alternate, 12 to 20 cm long, the leaflets
5, oblong-ovate to elliptic-ovate, subcoriaceous, base rounded or acute,
apex subcaudate-acuminate, acumen obtuse, 6 to 10 cm long, 3 to 4
cm wide, shining, both surfaces rather prominently and densely glandular-
punctate ; nerves 5 to 7 on each side of the midrib, rather distinct beneath,
ascending, curved, obscurely anastomosing, the reticulations rather fine
and dense; petiolules 2 to 3 mm long. Panicles terminal and axillary,
pubescent, somewhat diffuse, many flowered, about 10 cm long, the
peduncle and rachis stout. Sepals ovate-lanceolate, pubescent. Petals
narrowly oblong, about 6 mm long, 1.5 to 2 mm wide, pubescent, glan-
dular-dotted. Stamens 10, alternating long and short, the filaments
slightly pubescent. Carpel 1, pubescent; style stout, pubescent, 4 mm
long. Follicle narrowly cylindric, slightly falcate or straight, base
narrowed, apex acute, about 4 cm long, less than 1 cm thick, coriaceous,
outside glabrous and, at least when young, slightly longitudinally striate,
villous inside. Seed immature, arillate.

BASILAN, Hallier s. n., January, 1904.
. A species closely allied to Connarus monocarpus Linn., but distinct. Elmer
7268 is very closely allied if not identical.

8. Connarus mindanaensis sp. nov.

Scandens, inflorescentiis-exceptis glaber; foliis imparipinnatis, usque
ad 25 cm longis, foliolis 5, ovato-ellipticis vel oblongo-ellipticis, subco-
riaceis, nitidis, basi acutis vel subacutis, rariter subrotundatis, apice valde
acuminatis, nervis utrinque 4 vel 5, ascendentibus, subtus prominentibus;
paniculis axillaribus terminalibusque, ferrugineo-pubescentibus, folia
subaequantibus, multifloris; sepalis petalisque glanduloso-punctatis, sub-
aequalibus ; staminibus 10; carpellis anguste ovoideis, dense pubescenti-
bus; folliculis aurantiacis, 2.5 cm longis, firmiter coriaceis, nitidis,
inflatis, extus glabris, vix striatis, intus tomentosis.
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A scandent shrub, glabrous except the inflorescence. Branches dark-
brown or grayish, somewhat lenticellate. Leaves alternate, odd-pinnate,
15 10 25 cm long, the rachis swollen at the base ; leaflets 5, the lateral ones
opposite and smaller than the terminal one, subcoriaceous, glabrous,
shining, ovate-elliptic or oblong-elliptic, 6 to 11 c¢cm long, 2.5 to 5 cm
wide, base acute or subacute, rarely somewhat rounded, margins entire,
sometimes recurved, apex strongly acuminate, the acumen blunt; nerves
4 or 5 on each-side of the midrib, ascending, curved, laxly anastomosing,
prominent beneath, the reticulations very lax, the finer ones obsolete;
petiolules about 4 mm long. Panicles terminal and axillary, as long as
the leaves, densely ferruginous-pubescent, many-flowered. Sepals free,
oblong, obtuse or acute, pubescent, distinctly glandular-punctate, 4 to 5
mm long. Petals about the same length as the sepals, glabrous or sub-
glabrous, glandular-punctate, elliptic-ovate, obtuse. Stamens 10, alter-
nating long and short, glabrous, the longer filaments 1.5 mm in length.
Carpels 1, narrowly ovoid, densely pubescent; style very short, 0.5 mm
long, glabrous or nearly so. Follicles orange-yellow, somewhat obovoid,
2.5 cm long, inflated, firmly coriaceous, obtuse, the stipe short, outside
shining, glabrous, not striate, inside somewhat tomentose.

MinpANAo, Lake Lanao, Camp Keithley, Mrs. Clemens 754, September—October,
1906, and without number (type), March, 1907.

9. Connarus whitfordii sp. nov.

Frutex scandens, inflorescentii§ exceptis glaber; foliis imparipinnatis,
10 ad 15 cm longis, foliolis 5, lateralibus suboppositis vel alternis,
oblongo-ellipticis vel oblongo-ovatis, firmiter membranaceis, nitidis, apice
sensim acuminatis, obtusis, basi subrotundatis, nervis utrinque 3 ad 5;
paniculis axillaribus terminalibusque, folia aequantibus vel multo longio-
ribus, dense brunneo-pubescentibus; sepalis coriaceis, arcuatis, dense
pubescentibus ; petalis oblongo-linearibus, utrinque plus minus pubes-
centibus, glanduloso-punctatis; staminibus 10, inaequalibus, filamentis
pubescentibus ; carpellis ovoideis, pubescentibus; folliculis 2.5 cm longis,
inflatis; ellipsoideis, extus glabris, obscure reticulato-striatis, intus pubes-
centibus. .

A scandent shrub, glabrous except the inflorescence. Branches grayish-
brown, terete, lenticellate. Leaves alternate, 10 to 15 cm long, the
leaflets 5, the lateral ones subopposite or alternate, oblong-elliptic or
oblong-ovate, firmly membranaceous, shining, 4 to 7 cm long, 2 to 3 cm
wide, base usually rounded, apex gradually and prominently acuminate,
acumen obtuse, margins entire, recurved ; nerves 3 to 5 on each side of the
midrib, rather distinct beneath, the reticulations faint; petiolules about .
2 mm long. Panicles axillary and terminal, equaling or much exceeding
the leaves, densely brown-pubescent, the buds densely congested on the
ultimate branchlets. Sepals coriaceous, arched, oblong, 3 mm long,
pubescent, opaque. Petals linear-oblong, obtuse, somewhat pubescent on
both surfaces, glandular-punctate, 5.5 to 6 mm long, 1.2 mm w1de, the

83264—2
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basal portion inflated, the margins just above the carpels adherent into
a narrow tube, above entirely free. Stamens 10, alternating long and
short, the filaments somewhat pubescent, the longer ones 4 mm, the
ghorter 1 mm in length. Carpels 1, ovoid, pubescent; style 1.5 mm long,
slightly pubescent. Follicle firmly coriaceous, ellipsoid, inflated, .5 cm
long, outside glabrous, shining, faintly diagonally reticulate-striate,
inside pubescent, the stipe very short.

MINDANAO, District of Zamboanga, Port Banga, For. Bur. 9185 Whitford &
Hutchinson, January, 1908, in dipterocarp forests at an altitude of about 20 m.

10. Connarus subinaequifolius Elm. Leafl. Philip. Bot. 1 (1908) 297.

Scandens ; foliis usque ad 35 cm longis, imparipinnatis, foliolis 7,
circiter 12 cm longis, 4.5 cm latis, oblongis, breviter abrupte acuminatis,
basi rotundatis, firmiter membranaceis vel subcoriaceis, supra glabris,
nitidis, subtus plus minus ferrugineo-pubescentibus, nervis utrinque 4
ad 6, prominentibus. Folliculis sublignosis, obovoideis, compressis, 5 cm
longis, 3.5 cm latis, circiter 2.5 cm crassis, extus plus minus ferrugineo-
tomentosis, subglabrescentibus, vix striatis, intus ferrugineo-tomentosis ;
seminibus oblongis, basi arillatis.

The type of this species is Elmer 9422 from Mount Banajao, Province of
Tayabas, Luzon, which I have not seen. Elmer 9341 from the same locality is
referable here, and also Elmer 6208 from Sablan, Province of Benguet, Luzon, the
latter being mentioned in the original description but without citation of the
number. The flowers are unknown.

Endemic.

2. ELLIPANTHUS Hook. f.

1. Petioles 10 to 15 mm long, the leaf-base subacute, not peltate.... 1. E. luzoniensis
1. Petioles 3 to 4 mm long, the leaf-base broad, rounded or subcordate, minutely
PEALE oo 2. E. mindanaensis

1. Ellipanthus luzoniensis Vid. Rev. Pl. Vasc. Filip. (1886) 104; Merr. in
Philip. Journ. Sci. 1 (1906) Suppl. 61.

E. helferi Vid. Sinopsis Atlas (1883) t. 39, f. B, non Hook. f.

E. calophyllus F.-Vill. Nov. App. (1883) 351 (probably), non Kurz.

E. tomentosus F.-Vill. 1. c., non Kurz. .

LuzoN, Province of Rizal, For. Bur. 1998, 2900, 2141 Ahernw’s collector:
Province of Bulacan, For. Bur. 7446 Curran, For. Bur. 12305 Maule: Province of
Bataan, For. Bur. 2200, 2239 Meyer, Whitford 1051, For. Bur. 6407 Curran, For.
Bur. 1426, 1505 Ahern’s collector, Elmer 6692, 6883, 6889, For. Bur. 812, 172,
1909, 2074, 2107, 2926 Borden. LEYTE, Elmer 7164.

Endemic.

2. Ellipanthus mindanaensis sp. nov.

Arbor parva, ramulis junioribus fructibusque ferrugineo-pubescenti-
_bus; foliis oblongo-ellipticis vel ovato-ellipticis, subcoriaceis, usque ad 14
cm longis, apice acuminatis, basi late rotundatis vel leviter cordatis, levis-
sime peltatis, integris, nitidis, supra glabris vel ad nervos minute pubes-
centibus, subtus ad costam nervosque pubescentibus, nervis 7 vel 8 utrin-
que; folliculis solitariis, longe pedicellatis, compressis, 3 cm longis, sub-
falcatis, acuminato-rostratis.
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A small tree, the trunk about 4 cm in diameter. Branches reddish-
brown, glabrous, the branchlets, especially the growing shoots, densely
ferruginous-pubescent. Leaves oblong-elliptic or ovate-elliptic, subco-
riaceous, 10 to 14 cm long, 5 to 6 cm wide, entire, the apex acuminate,
the base broad, rounded or subcordate, very minutely subpeltate, shining,
the upper surface glabrous, or the midrib and nerves minutely pubescent,
beneath pubescent on the midrib and lateral nerves; nerves 7 or 8 on
each side of the midrib, prominent, distant, curved, anastomosing, the
reticulations lax, distinct; petioles pubescent, 3 to 4 mm long, jointed
with the leaflet. Follicle densely ferruginous-pubescent, 3 cm long, 2 cm
wide, compressed, subfalcate, base acute, apex acuminate-rostrate, the
stalk 1.5 cm long. Seed subellipsoid, somewhat compressed, dark-
colored, shining, 2.3 cm long, the aril very short.

MinNDANAO, District of Zamboanga, Port Banga, For. Bur. 9276 Whitford &
Hutchinson, January, 1908.

A species allied to Ellipanthus luzoniensis Vid. but readily distinguished by

its very short petioles, subpeltate, broad, rounded or cordate leaf-base, prominent
reticulations, and larger follicles.

3. ROUREA Aubl.

1. Leaflets 1 to 5..ccceeeiiieeeee . - e eeemeeeeeemeeeeeeesseeeeeneeeneeeneieenneen 1. R. volubilis
1. Leaflets 11 to 15 2. R. erecta

1. Rourea volubilis (Blanco) Merr. in Govt. Lab. Publ. (Philip.) 27 (1905)
36; Philip. Journ. Sci. 1 (1906) Suppl. 61.

Cnestis volubilis Blanco F1. Filip. (1837) 385.

Cnestis trifolia Blanco 1. c. ed. 2 (1845) 270, ed. 3, 2: 136, non Lam.

Rourea heterophylla Planch. in Linnaea 23 (1850) 419; Walp. Ann. 2 (1851)
297; Miq. Fl. Ind. Bat. 1° (1859) 658; Vid. Phan. Cuming. Philip. (1885) 106,
Rev. Pl. Vasc. Filip. (1886) 103.

LuzoN, Province of Benguet, For. Bur. 14129 Merritt & Darling: Province of
Tayabas, Cuming 752, type collection of Rourea heterophylla Planch.: Province of
Zambales, Bur. Sci. 5064 Ramos: Province of Rizal, Merrill 1678, Loher 5139, Bur.
Sci. 2657 Ramos: Province of Bataan, For. Bur. 1967 Borden. MINDORO, For. Bur.
4118 Merritt. BALABAC, Bur. Sci. 450 Mangubat. MINDANAO, Lake Lanao,
Camp Keithley, Mrs. Clemens 280: District of Zamboanga, For. Bur. 9307 Whit-
ford & Hutchinson. .

In vegetative characters this species is exceedingly variable, the leaflets varying
from one to seven, and on some specimens the same branches bearing 1-3- and
5-foliolate leaves. The flower and fruit characters appear to be rather constant.

This species has been reported from the Feejee Islands by A. Gray,® but possibly
on an erroneous identification, or on a wrongly localized plant. Otherwise not
reported from outside the Philippines.

2. Rourea erecta (Blanco) comb. nov.

Cnestis erecta Blanco Fl. Filip. (1837) 387.

Omphalobium pictum Blanco 1. c. ed. 2 (1845) 271; ed. 3, 2: 139.

Cnestis glabre Blanco 1. ce. 387, 271, 138, non Lam.

Rourea multiflora Planch. in Linnaea 23 (1850) 418; Walp. Ann. 2 (1851)
297; Miq. Fl. Ind. Bat. 12 (1859) 658; F.-Vill. Nov. App. (1883) 56; Nawes in

¢ Bot. Wilkes’ U. S. Explor. Exped. (1854) 375.
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Blanco Fl. Filip. ed. 3, ¢. 140; Vid. Sinopsis Atlas (1883) t. 39, f. 4, Phan.
Cuming. Philip. (1885) 106, Rev. Pl. Vasc. Filip. (1886) 102; Merr. in Philip.
Journ. Sci. 1 (1906) Suppl. 61.

Omphalobium obliguum Presl Epim. Bot. (1851) 207.

Connarus obliguus Walp. Ann. 3 (1851) 844; Vid. Phan. Cuming. Philip.
(1885) 106.

Connarus paniculatus F.-Vill. Nov. App. (1883) 57, ex syn. Blanco, non Roxb.

C. monocarpus F.-Vill. 1. c. 57, ex syn. Blanco, non Linn.

LuzoN, Province of Abra, Bur. Sci. 7088 Ramos: Province of Ilocos Norte,
For. Bur. 13801, 13828 Merritt & Darling: Province of Pangasinan, Cuming 949:
Province of Ilocos Sur, Cuming 1172: Province of Rizal, Merrill 1859, 2645,
2723, 2828, Topping 751, For. Bur. 2655 Ahern’s collector, Guerrero 42: Province
of Bataan, Leiberg 6017, Merrill 2520, Whitford 323: Province of Laguna, Elmer.
LuBANG, Merrill 974. LEYTE, For. Bur. 12)24 Danao. BANTAYAN, Bur. Sci.
1697 McGregor.

Blanco’s description of Cnestis erecta applies exactly to the specimens above
cited, and accordingly his specific name is here adopted, being the earliest valid
one for the species. The name erecta is not particularly applicable, as only
comparatively young plants are erect, mature ones being more or less procumbent
or subscandent. However, the description can apply to no other Philippine species,
as the five carpels mentioned by Blanco and the aril entirely covering the seed
are characteristic of Rourea, and not of Connarus. Presl’s Omphalobium obliquum
has also been a somewhat doubtful species, it having been based on a specimen
collected in Luzon by Haenke, and “Cuming 1171.” The latter is undoubtedly
an error for Cuming 1172, for 1171 in all herbaria that I have examined is
Mallotus muricatus Muell. Arg., while Cuming 1172, specimens of which are
before mle, answers Presl’s description perfectly. The date of Presl’s ‘“Epimeliae
botanicae” is given on the title page as 1849, but it seems quite evident that
the work did not appear until 1851 or 1852. Hooker’ states regarding the work
in question “although it bears on the title-page the date of 1849, it does not
appear to have been in the hands of booksellers till the commencement of 1852.”
This is confirmed by the fact that it was not reviewed in the Botanische Zeitung
until September, 1852. As Blanco’s specific name for the plant under discussion
is undoubtedly the oldest one, the question of actual date of publication of Presl’s
work is of no importance in the present case, but if Blanco’s name be not
accepted, there would be some doubt as to whether Presl’s or Planchon’s name
had priority.

A common and widely distributed endemic species.

4. AGELAEA Soland. .

1. Glabrous except the inflorescence, the follicles not or but very slightly rugose,

scarcely beaked................... 1. A. wallichii
1. All parts more or less pubescent, the folllcles strongly tuberculate-rugose,
prominently beaked 2. A. everettii

1. Agelaea wallichii Hook. f. Fl. Brit. Ind. 2 (1876) 47; King in Journ. As.
Soc. Beng. 66° (1897) 18; Merr. in Govt. Lab. Publ. (Philip.) 35 (1905) 19;
Philip. Journ. Sci. 1 (1906) Suppl. 61.

A. vestita Vid. Sinopsis Atlas (1883) t. 39, f. D, non Hook.

LuzoN, Province of Tayabas, Merrill 2895: Province of Bataan, Leiberg 600},
For. Bur. 3025 Meyer, Whitford 29, For. Bur. 3043 Borden.

Malay Peninsula to Singapore and Sumatra.

7 Journ. Bot. & Kew Miscel. 4 (1852) 286.
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2. Agelaea everettii sp. nov.

Frutex scandens, ramulis, petiolis, foliolis subtus, inflorescentiisque
plus minus ferrugineo-pubescentibus; foliis alternis, trifoliolatis, racemis
axillaribus vel extra-axillaribus, fasciculatis, circiter 2 cm longis; stami-
nibus 10; folliculis solitariis, oblongis, 1.5 ad 2 cm longis, valde rostratis,
extus tuberculato-rugosis, pubescentibus.

A scandent shrub more or less pubescent. Branches and branchlets
terete, brownish, ferruginous-pubescent. Leaves alternate, trifoliolate,
15 to 20 cm long, the petiole pubescent, 5 to 6 cm long; leaflets charta-
ceous, the upper surface glabrous except the somewhat pubescent midrib
and nerves, the lower surface paler, ferruginous-pubescent, ultimately
subglabrous, the lateral ones inequilateral at the base, the terminal one
equilateral, 7 to 15 cm long, 2.5 to 7 cm wide, entire, apex acuminate,
acumen blunt; nerves 4 or 5 on each side of the midrib, prominent,
ascending, anastomosing, the reticulations rather lax, distinct; petiolules
densely pubescent, about 3 mm long. Racemes axillary or extra-axillary,
about 2 cm long, fascicled, densely pubescent, the pedicels slender, pubes-
cent, 1 to 2 mm long, the bracteoles densely pubescent, 1 to 1.5 mm
long. Sepals oblong-lanceolate, pubescent, 3 mm long. Petals glabrous,
linear-lanceolate, acuminate, 5 mm long, 1 mm wide. Carpels usually 5,
narrowly lanceolate, pilose, 3 to 3.5 mm long including the styles.
Stamens usually 10, sometimes fewer, unequal, 1 to 1.5 mm long. Fol-
licles solitary, oblong, 1.5 to 2 cm long, apex strongly rostrate, the outside
strongly tuberculate-rugose, densely ferruginous-pubescent; seed ellipsoid
or narrowly obovoid, black, about 1 cm long.

Type specimen collected by H. D. Everett, For. Bur. 4300, Negros, June, 1906;
also represented by For. Bur. 4286, 5570 Everett, May and June, 1906, the former
from the Guimagaan River, the latter from Cadiz, Negros. Material collected by
Cuming, no. 907, from the Province of Albay, Luzon, is probably the same, but
no specimen is available here, although the one in the Kew Herbarium has been
examined by me.

Agelaea everettii is apparently closely allied to Agelaea borneensis (Hook.
f.) (Hemiandrina borneensis Hook. f., Agelaea vestita Hook. f.) of the Malay
Peninsula and Borneo, but is distinguished by its 10 stamens, and less dense
pubescence, although in the latter character the species seems to vary considerably,
if all our Singapore specimens are correctly named. In regard to A. borneensis,
Hooker’s specific name under Hemiandrina is the oldest, and hence must be
accepted, for the Wallichian name Cnestis vestita was not published until 1876,
and then only as a synonym. Gilg and Boerlage maintain T'roostwyckia Migq.,
as a distinct genus, although Hooker f. reduced 7. singularis Miq., on which the
genus was based, to A‘eglaea vestita Hook. f.

5. CNESTIS Juss.

1. Cnestis diffusa Blanco Fl. Filip. (1837) 386.

Cnestis polyphylla Blanco 1. c. ed. 2 (1845) 270; ed. 3, 2: 137, non Lam.

Cnestis corniculata Blanco Fl. Filip. (1837) 386, ed. 2 (1845) 270, ed. 3, 2:
138, non Lam. v

Onestis ramiflora Griff. Not. 4 (1854) 432; Kurz in Journ. As. Soc. Beng.
45% (1876) 216; Hook. f. Fl. Brit. Ind. 2 (1876) 54; Vid. Sinopsis Atlas (1883)
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t. 39, f. C; Phan. Cuming. Philip. (1885) 106; Rev. Pl. Vasc. Filip. (1886) 103;
F.-Vill. Nov. App. (1883) 57; Merr. in Philip. Journ. Sei. 1 (1906) Suppl. 61;
King in Journ. As. Soc. Beng. 66% (1897) 21.

Rourea dasyphylla Miq. Fl. Ind. Bat. Suppl. (1861) 528.

Connarus foliosus Jack in Wall. Cat. (1828) no. 8529, nomen.

Connarus igneus Wall. 1. c. no. 8528, nomen.

Rourea rugosa F.-Vill. Nov. App. (1883) 56, non Planch.

Connarus ferrugineus F.-Vill. 1. ¢. 57, non Jack.

Luzon, Province of Ilocos Sur, Tagudin, Guerrero s. n.: Province of Union,
‘Blmer 5544: Province of Pangasinan, Cuming 951: Province of Bataan, Topping
529, For. Bur. 2592 Meyer, For. Bur. 2567 Borden: Province of Rizal, Merrill
1327, 2341, For. Bur. 2656 Ahern’s collector: Province of Laguna, Elmer. Lu-
BANG, Merrill 965. BURIAS, For. Bur. 1726 Clark.

Burma to the Malay Peninsula and Sumatra.

Blanco’s name for this species is the oldest valid one that I have been able to
find, and it is here accordingly adopted. He describes the fruits as “without
hairs” which hardly applies to the above species, but in spite of this discrepancy
I am of the opinion that the plant he had in mind was really the above, as in
other characters his description applies perfectly, and does not at all apply to
any other species of Connaraceae known to me. The species is moreover common
in the regions from which Blanco received most of his material, and would hardly
have been overlooked by him. ZF.-Villar erroneously reduced Cnestis diffusa
Blanco to Rourea rugosa Planch., a species that does not extend to the Philippines,
and one to which Blanco’s description does not at all apply. Cnestis corniculata
Blanco, non Lam., is certainly referable here. I had suspected this from Blanco’s -
description, and to verify it, Dr. Leon Ma. Guerrero kindly secured for me from
Blanco’s type locality, Tagudin, specimens of the plant known there as Sal-laday;
these specimens prove to be the same as C. diffusa Blanco. C. corniculata Blanco
was erroneously reduced by F.-Villar to Connarus ferrugineus Jack, a species that
does not extend to the Philippines.

EXCLUDED SPECIES.

ROUBEA SANTALOIDES W. & A.; F.-Vill. Nov. App. (1883) 56.

RoOUREA COMMUTATA Planch.; F.-Vill. 1. e.

The above two species were credited to the Philippines by F.-Villar, but probably
do not extend to the Archipelago. ’



A REVISION OF PHILIPPINE LORANTHACEZ.

By E. D. MERRILL.

(From the Botanical Section of the Biological Laboratory, Bureaw of Science,
Manila, P. 1.)

The greatest difficulty in dealing with this family is in connection
with the generic. limits of Loranthus, to determine whether or not to
follow Bentham and refer all the forms to one great genus with numerous
sections, or to follow Van Tieghem, recognizing a great number of small,
more or less closely allied genera, or to follow Engler, who chooses a
middle course, recognizing a few genera, several of them large and with
numerous subgenera. After considerable preliminary work on the group,
I decided to follow Bentham, excluding, however, the species with versa-
tile anthers, of which we have a single representative in the Philippines,
as his arrangement on the whole seemed to me to be the most logical and
simple one. The difficulty with Van Tieghem’s system is that his work
is not sufficiently amplified, his generic and specific descriptions being too
short, and frequently almost wanting, so that it is quite difficult, if not
impossible, to follow him closely, unless one has access to the specimens
cited by him. After a careful study of the material available here, I am
now rather firmly convinced that there is no middle ground to be taken
in the matter, and that one must refer most of the species to a single,
or at most two or three large and small genera, or one must follow Van
Tieghem, and recognize numerous small and more or less closely allied
genera, only in the latter case it will be necessary to establish a consider-
able number of new genera to accommodate numerous Philippine and
Malayan species that-can not be fitted into any of those proposed by him.

It is fortunate that there is in the herbarium of this Buréau a nearly
complete set of Cuming’s Philippine Loranthace®, so that it has been
possible for me accurately to identify most of the species established by
Van Tieghem based on this collection; without these specimens it is
quite impossible to identify the species on account of the short descrip-
tions. The other material cited is entirely of recent collection.

Six genera have been recognized, of which the largest is Loranthus,
with forty-three species, although specimens not in proper condition for
complete descriptions, at present in our herbarium, would bring this list
up to about fifty. When material available has not allowed me to place
the species in its proper section, I have refrained from describing such
plants, and a number of these, at present represented by incomplete
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material, will have to be considered at a later date, when more complete
specimens are available. Phrygilanthus, included by Bentham in Lor-
anthus, but distinguished primarily by its versatile anthers, is here
retained as a genus, and is represented in the Archipelago by a single
species, which must be considered as an Australian type. Cleistoloran-
thus, remarkable for its cylindric corolla-tube entirely closed at the apex
by the inward projecting and connate basal portions of the lobes, and by
its very short, spreading, irregularly toothed, external portions of the
lobes which are broader than long, is described as a new genus. Viscum
is represented by four species, all of wide distribution; Notothizos by
three endemic species, and Ginalloa by a single endemic species. The
table below gives some idea of the distribution in this part of the world
of the genera and species, the latter being much more strongly developed
in the Malay region than to the north and south. Arceuthobium, with
one species in the Himalayan region, and Nuytsia and Atkinsonia (Gaia-
dendron) with one species each in Australia, are not included in the table.

Inldig., in- Malﬁy Phil
cluding Archi- e . ilip-
Genera. the Malay | pelago and China.? | Australia.4 pines.
Peninsula.l|Peninsula.?
Loranthus —_ .o . 691 96 16 16 43
Cleistol PRUS oo e 0 0 0 1
Phrygilanthus 0 0 0 3Y 1
Viseum oo . 11 6 4 3 4
Nototh: 2 1 0 3 3
Qinalloa . 3 4 0 0 1
Total 85 107 20 25 53

a Including additional species described by King in Journ. As. Soc. Beng. 66 2 (1888)
89-100.
b Included in Loranthus.

KEY TO THE PHILIPPINE GENERA OF LORANTHACEZE.

1. Flowers 2-sexual.
2. Anthers basifixed.
3. Corolla-tube open, variously cleft or divided, the lobes often entirely free,
linear, reflexed or erect............cooooeiiiiiiiiinn il eeemeeneeeneeas 1. Loranthus
3. Corolla-tube cyclindric, closed at the top by inward projecting processes of
the four very short broad, spreading lobes, the flowers cleistogamous.
2. Cleistoloranthus
2. Anthers versatile ... 3. Phrygilanthus
1. Flowers I-sexual.
2. Anthers adnate to the petals, opening by pores; plants glabrous.... 4. Viscum
2. Anthers at the base of the petals, many-celled; plants, or at least the young
parts, densely yellowish- or grayish-puberulent, often mealy-glandular.
5. Notothizos
2. Anthers at the base of the petals, 2-celled; plants glabrous............ 6. Ginalloa

1 Hook. f. FI. Brit. Ind. 5 (1886) 203-228.

2 Boerlage Handl. Fl. Nederl. Ind. 3* (1900) 162-167.

® Hemsley in Journ. Linn. Soc. Bot. 26 (1894) 405-408.
4 Bentham F1. Austral. 3 (1866) 387-397.
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1. LORANTHUS Linn.

1. Petals entirely free; flowers subtended by a single bract.

2. Flowers small, less than 1 cm long, 5-merous, arranged in axillary spikes or
racemes; buds strongly constricted in the median portion, base and apex
inflated. § PHOENICANTHEMUM.

3. Flowers racemose ................. 1. L. pentapetalus
3. Flowers Spicate ... e e 2. L. sessiliflorus

2. Flowers medium, 1 to 4 e¢m long, rarely smaller, 4- to 6-merous, arranged in
axillary fascicles, cymes or racemes; buds not constricted in the median
portion. § HETERANTHUS.

3. Leaves whorled.
4. Flowers 5-merous.
5. Leaves petioled.
6. Leaves oblong-ovate to elliptic-ovate, apex blunt-acuminate or acute,

8 cm long or more.... oo 3. L. basilanensis

6. Leaves narrowly obovate elllptlc, rounded at the apex, 7 em long or

1888 e . 4. L. merrittii

5. Leaves sessile ........ 5. L. benguetensis
4. Flowers 4-merous.

5. Leaves sessile . 6. L. luzonensis
5, Leaves petioled.

*6. Inflorescences scattered along the branches .................... 7. L. mirabilis

6. Inflorescences at the nodes only.... 8. L. acutus

3. Leaves opposite, subopposite or alternate.
4. Flowers 4-merous.
5. Flowers less than 1 cm long; leaves lanceolate...................... 9. L. tenuis
5. Flowers nearly 2.5 cm long; leaves elliptic-ovate to elliptic-obovate.
10. L. mearnsii
4. Flowers 5-merous.
5. Leaves all petioled.
6. Leaves acute or acuminate at the apex.
7. Flowers all sessile, arranged in groups of threes along one side of
the branches ............ 11. L. cauliflorus
7. Flowers all pedicelled, arranged in slender few-flowered cymes.
8. Leaves about 20 cm long, prominently acuminate; flowers 3.5

cm long ........ 12. L. lanaensis

8. Leaves 14 cm long or less, blunt, acute, or only slightly acumi-

nate; flowers 3 em long. ..ol 13. L. bicoloratus

7. Flowers in triads, all sessile, two triads on a -short common
peduncle . 14. L. hexanthus

6. Leaves broad and rounded at their apices; flowers in pairs, which
are fasciculate at the nodes 15. L. hutchinsonii

5. Leaves sessile ..c.ccccocemenuae 16. L. cuernosensis

1. Corolla-lobes more or less united, forming a short or long tube.
2. Flowers 4-merous, small or medium, each subtended by a single small bract;
corolla straight or curved, outside very densely tomentose or farinose.

§ CICHLANTHUS.
3. Leaves usually less than 2 cm in width.

4. Fruit ellipsoid, not at all narrowed at the base.............. 17. L. estipitatus

4. Fruit narrowly obovoid, gradually narrowed to the base.
18. L. sphenoideus
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3. Leaves 2 to 5 cm wide.
4. Flowers, young leaves and branches densely covered with a rather pale,
yellowish-brown tomentum ........ 19. L. philippensis
4. Tomentum dark-rusty-brown ... 20. L. ferrugineus
2. Flowers 4- to 6-merous, usually 5-merous, each subtended by a single small
bract, arranged in fascicles, cymes, or racemes; corolla straight or curved,
glabrous or only slightly pubescent. § DENDROPHTHOE.
3. Inflorescence of axillary, solitary or fascicled, often very short, simple
racemes.
4. Leaves sessile and strongly cordate at the base................ 21. L. hallieri
4. Leaves distinctly petioled, acute or acuminate at the base.
5. Flowers more or less curved, 3 to 4 em long.
6. Leaves prominently 5-plinerved, obtuse; racemes very short, fas-

cicled ... . 22. L. clementis
6. Leaves not 5-plinerved; racemes sohtary, in pairs, or fasciculate,
elongated.

7. Leaves lanceolate, about 15 ¢m long; racemes fascicled.
23. L. copelandii
7. Leaves elliptic-ovate to elliptic-oblong, less than 10 cm long;
racemes solitary or in pairs................... 24. L. loheri
5. Flowers straight, about 1.5 em long....................... 25. L. pentandrus
3. Inflorescence of racemosely disposed triads. .
4. Flowers all sessile.
5. Petioles 1 to 1.5 cm long.
6. Corolla about 1.5 cm long, somewhat inflated.. 26. L. subalternifolius
6. Corolla 2 cm long, very slender, not at all inflated.. 27. L. boholensis
5. Petioles 3 mm long or less or the leaves sessile.
6. Leaves lanceolate to ovate, sessile, the lateral nerves 6 to 8, obscure;
corolla about 2 cm long . 28. L. secundiflorus
6. Leaves ovate to elliptic-ovate, short petloled the lateral nerves 3
or 4, rather distinct, the reticulations lax; corolla 1.5 cm long.
29. L. mindanaensis
4. Central flower of each triad sessile, the two lateral ones short- or long-
pedicelled.
5. Leaves rounded or acute at the base, the petioles elongated.
6. Inflorescence cauline; pedlcels of the lateral flowers very short, 1
mm long or 1ess.....oo e 30. L. revolutus
6. Inflorescence axillary and terminal, lax; pedicels of the lateral
flowers elongated.
7. Inflorescence lepidote; leaves acute or slightly acuminate.
31. L. ahernianus
7. Inflorescence glabrous; leaves strongly caudate-acuminate.
32. L. gcuminatissimus
5. Leaves strongly cordate at the base, short-petioled; pedicels of the

lateral flowers short..............c.... .... 33. L. ovatifolius
3. Inflorescence of umbellately disposed triads.
4. Leaves whorled ... 34. L. halconensis
4. Leaves opposite or alternate.
5. Flowers 5- and 6-merous in the same umbels............. 35. L. haenkeanus
5. Flowers 4-merous .................... 36. L. curranii

3. Inflorescence of terminal and axillary cymes; flowers 6-merous.
37. L. viridis
3. Inflorescence of sessile fascicled flowers, axillary or at the nodes.
4. Leaves sessile; flowers 5-merous 16. L. cuernosensis
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4. Leaves petioled; flowers 6-merous.................... 38. L. banahaensis

2. Each flower subtended by a bract, and by an additional pair of similar,

usually smaller bracteoles, these bracteoles free or united into a single
retuse one. § MACROSOLEN.

3. Flowers in simple racemes, each flower subtended by a small bract and

two smaller, free bracteoles... . 39. L. ampullaceus
3. Flowers in triads, each peduncle bearing two triads, the flowers 5-merous,
All SE8SILe oo 40. L. macgregorii

3. Flowers in pairs, each peduncle bearing two sessile, 6-merous flowers.
41. M. geminatus
2. Flowers in axillary, sessile fascicles, which are surrounded by large, ovate
to elliptic, imbricated, deciduous bracts, entirely inclosing the young
inflorescence. § LEPIOSTEGERES. .
3. Flowers about 30 in each head. s 42. L. congestiflorus
3. Flowers 4 in each head.......cccoooooiii s .43. L. williamsii

§ PHOENICANTHEMUM.

1. Loranthus pentapetalus Roxb. Fl. Ind. 1 (1820) 190; DC. Prodr. 4
(1830) 295; Blume F1. Jav. Loranth. (1828) 39, t. 14, 234 ; Hook. f. F1. Brit.
Ind. 5 (1886) 206; Forbes & Hemsl. in Journ. Linn. Soc. Bot. 26 (1894) 406;
Rolfe in Journ. Bot. 23 (1885) 215; Vid. Phan. Cuming. Philip. (1885) 140,
Rev. PL. Vasec. Filip. (1886) 231; Merr. in Philip. Journ. Sci. 1 (1906) Suppl. 50.

Lanthorus spicifer Presl Epim. Bot. (1851) 257; Walp. Ann. 2: 727; Van
Tiegh. in Bull. Soc. Bot. France 41 (1894) 487.

Phoenicanthemum pentapetalum Miq. F1. Ind. Bat. 1* (1856) 823.

Dendrophthoé pentapetala G. Don Gen. Hist. 3 (1832) 419.

Loranthus spicifer F.-Vill. Nov. App. (1883) 183; Vid. Rev. Pl. Vasc. Filip.
(1886) 231.

Lanthorus blumeanus Van Tiegh. in Bull. Soc. Bot. France 41 (1894) 488.

Lanthorus pentasepalus Van Tiegh. in Bull. Soc. Bot. France 41 (1894) 488.

Lanthorus cumingii Van Tiegh. L. c.

Loranthus cumingii Engl. Nat. Pflanzenfam. Nachtr. 1 (1897) 128.

Loranthus blumeanus Engl. 1. c.

PHILIPPINES, without locality, Cuming 1949, type number of the genus Lan-
thorus Presl; Cuming 1975, type number of Lanthorus cumingit Van Tiegh.
Bapuyanes Islands, Camiguin, Bur. Sci. j111 Féniz. LuzoN, Province of Benguet,
Ambuklao to Daklan, Merrill 4402; Baguio, For. Bur. 4901 Curran, Elmer 8493 ;
Kias Hill, Williams 932: Province of Pampanga, Mount Abu, Bur. Sci. 1993
Foxworthy: Province of Bataan, Lamao River, Whitford 1219, For. Bur. 22}3
Meyer, Elmer 6891, For. Bur. 80 Barnes: Province of Rizal, Bosoboso, Merrill
1832, For. Bur. 213} Aherw’s collector, Bur. Sci. 1499 Ramos: Province of Tayabas,
Elmer 917} : Province of Camarines, For. Bur. 12291 Curran.

Nepal to Burma and southern China, the Malay Peninsula, Sumatra, Java,
and Borneo.

A widely distributed species, with rather constant characters, considering its
. range. I am unable to distinguish any constant characters by which the four
species recognized by Van Tieghem, Lanthorus pentapetalus, L. spicifer, L. cumingii,
and L. blumeanus, can be separated from Loranthus pentapetalus Roxb.

2. Loranthus sessiliflorus Merr. in Philip. Journ. Sei. 1 (1906) Suppl. 188.
LuzoN, Province of Benguet, Baguio, Elmer 6057: Province of Bataan, Lamao
River, Whitford 1171: Province of Tayabas, Lucban, Elmer 7846. MINDORO, Baco,
Merrill 1242, 4041, McGregor 125; Aglubang River, For. Bur. 11499 Merritt.
Endemic.
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§ HETERANTHUS.

3. Loranthus basilanensis sp. nov.

Glaber ; foliis verticillatis, coriaceis, elliptico-ovatis vel oblongo-ovatis,
usque ad 11 cm longis, utrinque acutis, vél apice leviter acuminatis, basi
interdum rotundatis, petiolatis, nervis utrinque 3 vel 4, subobsoletis;
floribus 5-meris, in cymis brevibus axillaribus solitariis binis vel fas-
ciculatis dispositis; petalis liberis, circiter 1.5 cm longis.

Glabrous throughout. Branches terete, grayish or brownish, smoéth,
Leaves three or four at each node, verticillate, elliptic-ovate to oblong-
ovate, 6 to 11 cm long, 2.5 to 5 cm wide, brown when dry, dull, acute at
both ends, or the dpex sometimes slightly acuminate and the base
rounded ; nerves 3 or 4 on each side of the midrib, very obscure, the
reticulations obsolete; petioles 5 to 10 mm long. Cymes axillary, soli-
tary, in pairs, or fascicled at the nodes, the rachis less than 1 cm long.
Flowers yellow, pedicelled, each subtended by a single small bracteole.
Calyx cup-shaped, 3 mm long, the limb produced, truncate. Petals 5,
about 15 cm long, 1 mm wide, free, the portion above the insertion of
the stamens reflexed ; filaments 2 mm long; anthers continuous, 3 mm
long.

BASILAN, Matangal Point, For. Bur. 3447 Hutchinson, December, 1907. An

unnumbered specimen collected on Basilan by Hallier, in January, 1904, is probably
referable here, as well as Copeland 376, from Davao, Mindanao.

4. Loranthus merrittii nom. nov.

Loranthus nodosus Engl. Nat. Pflanzenfam. Nachtr. 1 (1897) 128, non Desr.

Stemmatophyllum nodosum Van Tiegh. in Bull. Soc. Bot. France 41 (1894)
506.

PHILIPPINES, without locality, Cuming 1952, 1958, the former the type number.
LuzoN, near Manila, Merrill 3494, Loher 4463: Province of Pangasinan, For. Bur.
8348 Curran & Merritt: Province of Bataan, near Bagac, For. Bur. 5977 Curran.
LuBANG, Merrill 960. Minporo, Cauayan, For. Bur. 9893 Merritt.

Endemiec.

5. Loranthus benguetensis sp. nov.

Glaber; foliis verticillatis, ternis vel quaternis, oblongo-ellipticis vel
lanceolato-ellipticis, obtusis, sessilibus, crasse coriaceis, nitidis, usque ad
4 cm longis; floribus 5-meris, glabris, in triadibus dispositis, omnibus
breviter pedicellatis; triadibus umbellatim dispositis, pedunculis axillari-
bus, solitariis.

Glabrous throughout. Branches stout, terete, dark-colored and almost
black when dry, somewhat shining. Leaves verticillate, three or four at
each node, sessile, oblong-elliptic to lanceolate-elliptic, obtuse, the base
acute, thickly coriaceous, shining, 3 to 4 cm long, 1 to 1.3 cm wide, the
midrib faint, the lateral nerves and reticulations obsolete. Inflorescence
axillary, solitary, the peduncles slender, about 1 cm long, each with about
.four short branches umbellately disposed at the apex, these branches about
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4 mm long and each in turn bearing a single triad of flowers, all the
flowers shortly pedicelled, the pedicels 1 to 1.5 mm long. Calyx narrowly
funnel-shaped, 3 mm long, the limb produced, truncate or minutely -
toothed, each subtended by a small bract. Petals 5, free, glabrous, about
2.2 cm long, 1.5 mm wide, the reflexed portion 5 to 6 mm long. Fila-
ments 1 to 2 mm long ; anthers continuous, obtuse, 3 mm long.

Luzon, Province of Benguet, Mount Pulog, For. Bur. 16064 Curran, Merritt,
& Zschokke, January, 1909, parasitic on Pinus insularis, altitude about 1,200 m.
Apparently also represented by immature specimens from the same province,
Bur. Sci. 2712 Mearns, April, 1907.

Manifestly closely allied to Loranthus luzonensis, but with smaller, shining
leaves, and 5-merous, quite glabrous flowers.

6. Loranthus luzonensis Presl ex Schultes f. Syst. Veg. 7 (1829) 104; Vid.
Phan. Cuming. Philip. (1885) 140, Rev. Pl. Vasc. Philip. (1886) 232; F.-Vill.
Nov. App. (1883) 183.

Dendrophihoé luzonensis G. Don Gen. Hist. 3 (1834) 421; Miq. Fl. Ind. Bat.
1* (1857) 818.

Stemmatophyllum luzonense Van Tiegh. in Bull. Soc. Bot. France 41 (1894)
505.

Loranthus forsterianus Llanos in Mem. Ac. Cienc. Madr. 4 (1858) 501; Blanco
FL. Filip. ed. 3, 4: 102, non Schultes, fide F.-Villar.

PHILIPPINES, without locality, Cuming 1964 : Province of Union, Bauang, Elmer
5693 : Province of Abra, Bur. Sci. 7250 Ramos: Province of Benguet, For. Bur.
10922 Curran, For. Bur. 15893 Bacani: Province of Zambales, For. Bur. 5927
Curran, For. Bur. 11050 Zschokke.

Endemic. .

From the meager description given by Van Tieghem, and the fragment of
Cuming 1956 before me, on which Stemmatophyllum sessilifolium Van Tiegh.
(Loranthus sessilifolius Engl.) was based, I can not distinguish the species from
the -above.

7. Loranthus mirabilis Van Huerck & Muell. Arg. in Act. Soc. Helv. Sci.
Nat. 55 (1872) 47; Merr. in Philip. Journ. Sei. 1 (1906) Suppl. 187.

Stemmatophyllum cumingii Van Tiegh. in Bull. Soc. Bot. France 41 (1894)
505.

Loranthus cumingianus Engl. Nat. Pflanzenfam. Nachtr. 1 (1897) 128, non
L. cumingii Engl. 1. c.

PHILIPPINES, without locality, Cuming 1966, type number: LuzoN, Province
of Bataan, Mount Mariveles, Copeland s. n., April, 1906. :

In my previous consideration of Loranthus mirabilis® the specimens cited,
other than Cuming 1966, do not belong to this species.

Endemic.

8. Loranthus acutus (Van Tiegh.) Engl. Nat. Pflanzenfam. Nachtr. 1 (1897)
128.

Stemmatophyllum acutum Van Tiegh. in Bull. Soc. Bot. France 41 (1894) 546.

PHILIPPINES, without locality, Cuming 1973, type number. LuzoN, Province
of Benguet, Williams 1021, 1319, Elmer 5809, Merrill 4377, For. Bur. 15982 Bacani.

Endemiec.

® This Journal 1 (1906) Suppl. 187.
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9. Loranthus tenuis sp. nov.

Glaber, ramulis juvenilibus inflorescentiisque exceptis; ramis ramu-
lisque tenuibus, griseo-brunneis, teretibus, lenticellatis; foliis oppositis,
suboppositis vel alternis, lanceolatis, usque ad 6 cm longis, utrinque
angustatis, apice acuminatis, petiolatis, nervis utrinque circiter 5, sub-
obsoletis ; cymis axillaribus, solitariis, vix 1.5 cm longis, 3-floris; floribus
leviter ferrugineo-puberulis, 4-meris; petalis liberis, 5 mm longis.

Glabrous except the young branchlets and inflorescence. Branches
slender, brownish-gray, terete, lenticellate, glabrous, the young branchlets
slightly ferruginous-puberulent. Ledves opposite, subopposite or alter-
nate, coriaceous, glabrous, dull, lanceolate, 3.5 to 6 cm long, 0.8 to 1.8
cm wide, narrowed at both ends, the apex acuminate, acumen blunt, base
acute or acuminate; nerves 4 or 5 on each side of the midrib, very
obscure, the reticulations obsolete; petioles slender, ¥ mm long or less.
Cymes axillary, solitary, less than 1.5 cm long, 3-flowered, each therefore
a simple triad with pedicelled flowers, the pedicels about 2 mm long.
Calyx cup-shaped, 1.8 to 2 mm long, obscurely 4-toothed or subtruncate,
the limb slightly produced, ferruginous-puberulent, subtended by a single,
ovate, obtuse bract about 1 mm long. Petals 4, free, linear or oblong-
linear, ferruginous-puberulent outside, obtuse, about 5 mm long, 0.5 to
0.7 mm wide. Anthers erect, continuous. Style 6 mm long; stigma
capitate.

LuzoN, Province of Bataan, Lamao River, Mount Mariveles, parasitic on
Diospyros pilosanthera Blanco in forests at an altitude of about 800 m, For. Bur.
6287 Curran, February, 1907.

A species well characterized by its slender branches, narrow, lanceolate leaves,
and simple, solitary triads.

10. Loranthus mearnsii Merr. in Philip. Journ. Sci. 2 (1907) Bot. 271.
MiINDORO, Mount Halcon, Merrill 5733, November, 1906.
Endemiec.

11. Loranthus cauliflorus Merr. in Philip. Journ. Sci. 1 (1906) Suppl. 185.

MINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens 55, and two sheets
without number, January, March, May, 1906.

Endemiec.

12. Loranthus lanaensis sp. nov.

Glaber; foliis suboppositis, coriaceis, lanceolatis vel late lanceolatis,
in sicco brunneis, opacis, circiter 20 cm longis, basi acutis, apice valde
acute acuminatis, petiolatis, nervis utrinque circiter 7, obscuris; cymis
ad nodos solitariis vel fasciculatis, trichotomis, 9-floris; floribus omnibus
pedicellatis, 5-meris; petalis liberis, 3 ad 3.5 cm longis.

Glabrous throughout. Branches stout, terete, gray or brown. Leaves
subopposite, lanceolate or broadly lanceolate, 18 to 20 cm long, 4.5 to 6
em wide, thickly coriaceous, brown when dry, dull, the base acute, the
apex strongly and sharply acuminate, often somewhat falcate: nerves
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about 8 on each side of the midrib, obscure; petioles stout, 2 to 3 cm
long. Cymes solitary or few at the nodes, rarely additional ones scattered
along the branches, the rachis less than 1 e¢m long, bearing at its apex
three short branches, each branch in turn bearing three pedicelled yellow
flowers, so that the cyme is made up of three triads. Pedicels 2 to 3 mm
long, slender. Calyx 4.5 mm long, narrowed below, the limb produced,
truncate, each subtended by a single, ovate, 1.2 mm long bract. Petals 5,
free, 3 to 3.5 cm long, about 1.7 mm wide. Filaments 2 mm long;
anthers continuous, 5 mm long.

MINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens 777, November, 1906,
on trees overhanging the lake.

A species closely allied to Loranthus bicoloratus Elmer, but with much larger,
differently shaped leaves, longer flowers and dnthers.

13. Loranthus bicoloratus Elmer Leafl. Philip. Bot. 2 (1908) 470.

Glaber; foliis coriaceis, in sicco brunneis, opacis, oblongis vel late
oblongo-lanceolatis, oppositis, petiolatis, 7V ad 14 cm longis, circiter 5 cm
“latis, basi acutis vel obtusis, apice acutis, obtusis, vel leviter acuminatis,
nervis utrinque 3 ad 5, obscuris; cymis ad nodos solitariis vel 2 vel 3
fasciculatis; floribus omnibus pedicellatis, in triadibus 3 vel 4 dispositis;
petalis 5, liberis, circiter 3 cm longis.

NEGros, Cuernos Mountains, near Dumaguete, Elmer 9950, type number,
collected on Leucosyke, in densely thicketed ravines at an altitude of about 760 m.

From the original description of the species, one would infer that it belongs
in the section Dendrophthoé, but examination of type material shows that the

petals are entirely free.
Endemic.

14. Loranthus hexanthus sp. nov.

Glaber ; foliis oppositis, petiolatis, opacis, oblongo-ovatis, usque ad 10
cm longis, basi acutis vel acuminatis, apice obtusis, acutis vel acuminatis,
rectis vel leviter falcatis, nervis utrinque circiter 3, obscuris, subobsoletis;
‘pedunculis axillaribus, brevibus, 6-floris, floribus omnibus sessilibus, in
triadibus 2 dispositis; petalis liberis, circiter 1.7 mm longis.

Glabrous throughout. Branches grayish-brown or dark-colored, terete.
Leaves opposite, oblong-ovate, straight or slightly falcate, 8 to 10 cm
long, 3 to 5 cm wide, thickly-coriaceous, brittle and dull when dry,
brown, base acute or acuminate, apex obtuse, acute, or acuminate; nerves
about 3 on each side of the midrib, very obscure, the reticulations often
obsolete; petioles 1 cm long or less. Inflorescence axillary and at the
nodes, the peduncles solitary or few at each node, 8 mm long or less,
each peduncle bearing at its apex six sessile flowers, arranged in two
triads, each flower subtended by a broadly ovate, obtuse bract about -
2.5 mm long. Calyx 4 mm long, the limb produced, truncate or
irregularly and obscurely toothed. Petals 5, free, about 1.7 cm long,
the buds slightly angled, and a little enlarged at the apex, the portion
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of the petals above the insertion of the stamens about 6 mm long.
Anther 2.5 mm long, continuous; filament short.

MinpaNAO, Lake Lanao, Vickers’ Landing, Mrs. Clemens s. n., September—Octo-
ber, 1906: District of Davao, Mount Apo, Williams 2565, April, 1905.

A species well characterized by its 6-flowered peduncles, the flowers all sessile
and arranged in two triads at the apex of the peduncle.

15. Loranthus hutchinsonii sp. nov.

Glaber; foliis coriaceis, nitidis, brunneis, elliptico-ovatis, basi acutis,
apice late rotundatis, oppositis vel subverticillatis, usque ad 8 cm longis,
petiolatis, nervis utrinque 2 vel 3, subobsoletis; floribus ad nodos fascicu-
latis, breviter pedicellatis, 5-meris ; petalis liberis, circiter 2 cm longis.

Glabrous throughout. Branches stout, terete, smooth, dark-reddish-
brown, the internodes 3 to 5 cm long. Leaves opposite or subverticillate,
thickly coriaceous, brown and somewhat shining when dry, elliptic-ovate,
5 to 8 cm long, 3.5 to 6 cm wide, the base acute, the apex broad,
rounded, margins somewhat revolute; nerves two or three on each side of
the midrib, indistinct, the reticulations obsolete, the midrib prominent;
petioles 1 to 1.5 cm long. Flowers red, 2.2 cm long, the buds cylin-
dric, fasciculate in the axils and at the nodes, three to ten or more
flowers at each node, pedicellate, the pedicels about 2 mm long. Calyx
about 4 mm long, cylindric, the limb produced, truncate, each subtended
by a single, orbicular-ovate, obtuse, 1.5 mm long bracteole. Petals 5,
free, linear, about 2 cm long, 2 mm wide, the portion above the inser-
tion of the stamens 6 mm long. Stamens 6 mm long, the antheriferous
portion continuous, 3 mm long.

MINDANAO, Province of Misamis, Mount Malindang, For. Bur. 4554 Mearns &
Hutchinson, May, 1906, on trees in forests at an altitude of about 1,100 m.

16. Loranthus cuernosensis Elmer Leafl. Philip. Bot. 2 (1908) 469.

Glaber; foliis oppositis, sessilibus, coriaceis, usque ad 15 cm longis,
5 cm latis, in sicco brunneis, opacis, ovato-lanceolatis vel oblongis, basi
late rotundatis vel obtusis, interdum inaequilateralibus, supra sensim
angustatis, apice acutis vel acuminatis, nervis utrinque 8 ad 5, obscuris,
reticulis obsoletis; floribus axillaribus, fasciculatis, 5-meris, circiter 2
cm longis.

NEGROS, Cuernos Mountains, near Dumaguete, Elmer 9525, March, 1908, in
forests at an altitude of about 1,060 m.

The relationships of this species are not clear to me, as it is impossible to
determine from the original description to which section the plant really belongs,
while the material of the type collection before me shows neither the attachment
of the inflorescence nor flowers. I found, however, a single petal, which appears
to me to have been free, and have accordingly placed the species in the section
Heteranthus; for the sake of convenience I have included it in the key, also in
the section Dendrophthoé.

In vegetative characters the type collection is rather closely matched by a
specimen from Zamboanga, Mindanao, Ahern 579, with very immature flowers,
and one from Mount Mayon, Luzon, Bur. Sci. 6482 Robinson, with fruit only.
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Both of these have opposite sessile leaves similar in size, shape, and texture to
Elmer 9525, but on both the inflorescence is composed of very shortly peduncled,
fascicled triads, while Mr. Elmer distinctly states that the flowers on his species
are in small, axillary, sessile clusters.
Endemic.
§ CICHLANTHUS.

17. Loranthus estipitatus Stapf in Trans. Linn. Soc. Bot. II 4 (1894) 221;
Forbes & Hemsl. in Journ. Linn. Soc. Bot. 26 (1894) 405.

PHILIPPINES, without locality, Cuming 1970. Luzo~, Province of Tayabas,
Elmer 7911: Province of Rizal, Bosoboso, Merrill 1826.

Southern China to Tonkin, Perak, and Borneo.

18. Loranthus sphenoideus Blume Fl. Jav. Loranth. (1828) 23, t. }; Vid.
Phan. Cuming. Philip. (1885) 140, Rev. Pl. Vasc. Filip. (1886) 231; F.-Vill.
Nov. App. (1883) 184. :

PHILIPPINES, without locality, Cuming }90. LuzoN, Province of Benguet,
For. Bur. 4880, 10903 Curran, Williams 984: Province of Zambales, For. Bur.
5928 Curran: Province of Bulacan, Yoder 201: Province of Rizal, Bur. Sci. 110
Fozxworthy. MiINDORO, For. Bur. 8792 Merritt. GUIMARAS, For. Bur. 249 Gam-
mill. MiINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens 459.

A form in many respects resembling Loranthus fuscus Blume, differing chiefly
from the above specimens by its narrower leaves and paler pubescence, but which
I am not disposed to consider specifically distinet from Loranthus sphenoideus
Blume, is represented by the following specimens: PHILIPPINES, without locality,
Cuming 1959. LuzoN, Province of Union, Bauang, Elmer 5711: Province of
Tarlac, Merrill s. n.: Province of Pangasinan, Bur. Sci. 497Y Ramos; Alberto 35.

Miquel has reduced Loranthus sphenoideus Blume to L. repandus Blume, as a
variety, to which it is undoubtedly allied. The type of L. sphenoideus was from
Celebes, and Blume reports the species from Java; I am not sure of its other
distribution, but it is probably more or less widely distributed in the Malay region.

19. Loranthus philippensis Cham. & Schlecht. in Linnaea 3 (1828) 204;
Blanco Fl. Filip. ed. 2 (1845) 164; A. Gray Bot. Wilkes U. S. Explor. Exped.
(1854) 741; Vid. Phan. Cuming. Philip. (1885) 140, Rev. Pl. Vasc. Filip. (1886)
231; Merr. in Philip. Journ. Sci. 3 (1908) Bot. 84; F.-Vill. Nov. App. (1883) 183.

Scurrula philippensis G. Don Gen. Hist. 3 (1834) 423.

Dendrophthoé¢ philippensis Miq. Fl. Ind. Bat. 1* (1856) 817; Vid. Cat. Pl. Prov.
Manila (1880) 40.

Lonicera symphoricarpos Blanco Fl. Filip. (1837) 161.

Cichlanthus philippensis Van Tiegh. in Bull. Soc. Bot. France 42 (1895) 243.

PHILIPPINES, without locality, Cuming 491, 1977. LuzoN, Province of Benguet,
Elmer 5911, Williams 1379 : Province of Nueva Vizcaya, fﬂor. Bur. 15783 Curran
& Merritt: Province of Rizal, Bur. Sci. 128 Foxworthy, Merrill 1688, For. Bur.
8169 Ahern’s collector: Province of Bataan, For. Bur. 5790 Curran, Merrill 1585:
Province of Laguna, Bur. Sci. 6013 Robinson, Hallier s. n.: Province of Bulacan,
Yoder 241: Province of Pangasinan, Bur. Sci. 4972 Ramos: Province of Tayabas,
Whitford 590. MiNporo, For. Bur. 3684 Merritt, Whitford 1427. Ticao, For.
Bur. 2532 Clark. MINDANAO, Mrs. Clemens s. n.

A widely distributed endemic species, apparently the Philippine representatlve
of Loranthus scurrula Linn., and certainly closely allied to it. Typical forms
are very distinct from the preceding and the next, but it is fréquently véry
difficult to distinguish some small forms from the former.

83264 3
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20. Loranthus ferrugineus Roxb. Fl. Ind. 2 (1824) 188; DC. Prodr. 4
(1830) 299; Hook. f. Fl. Brit. Ind. 5 (1886) 210; Usteri Beitr. Ken. Philip. Veg.
(1905) 125.

PALAWAN, Merrill 705; Bur. Sci. 203 Bermejos; Bur. Sci. 823 Foxworthy.

Malay Peninsula to Java and Sumatra.

§ DENDROPHTHOK.

21. Loranthus hallieri sp. nov.

Glaber; foliis sessilibus, oppositis, ovatis, basi valde cordatis, apice
acuminatis, usque ad 10 cm longis, coriaceis, 5- vel 7-plinerviis; floribus
5-meris, in racemis brevibus axillaribus fasciculatis dispositis.

Glabrous throughout, or the inflorescence very slightly pubescent.
Branches terete, reddish-brown, not lenticellate. Leaves opposite, ovate,
coriaceous, sessile, 7 to 10 cm long, 3 to 5.5 cm wide, dull and brown
when dry, the base very strongly cordate and half surrounding the stems,
the apex acuminate; nerves 5 to 7 from just above the base, ascending,
curved, rather distinct, the reticulations obsolete or nearly so. Racemes
fascicled, axillary, the rachis less than 1 ¢m long, the pedicels about 2 mm
long. Calyx cylindric, 3 mm long, the limb slightly produced, truncate
or obscurely toothed, each subtended by an ovate, concave, acute or
acuminate, 1.5 mm long bracteole. Corolla somewhat curved, 3 to 3.5
cm long, in bud somewhat narrowed at both base and apex to a diameter
of 1 mm, the median portion slightly inflated and 3 mm in diameter,
the tube 1.5 to 1.8 mm long, the lobes 5, about 1.7 mm wide, the portions
above the insertion of the stamens linear, 8 mm long, recurved. Fila-
ments 4 mm long ; anthers continuous, linear, 3 mm long.

BASILAN, Hallier s. n., February, 1904.

A species at once recognizable by its opposite, sessile, strongly cordate leaves,
and short, axillary, fascicled racemes.

22. Loranthus clementis Merr. in Philip. Journ. Sci. 1 (1906) Suppl. 185.
MiINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens s. n., March, 1906.
Endemic.

23. Loranthus copelandii Merr. 1. c. 186,

Luzon, Province of Benguet, Daklan to Kabayan, Merrill 4407 ; Mount Pulog,
For. Bur. 18176, 16232 Curran, Merritt, & Zschokle.

Endemic.

24. Loranthus loheri sp. nov.
Loranthus curvatus Vid. Rev. Pl. Vase. Filip. (1886) 230; Phan. Cuming.
Philip. (1885) 141; F.-Vill. Nov. App. (1883) 184, non Blume.

Glaber, inflorescentiis exceptis; foliis alternis, petiolatis, coriaceis,
oblongo-ellipticis vel anguste ovato-ellipticis, in sicco brunneis, opacis,
basi acutis, apice obtusis vel late obtuse acuminatis, usque ad 10 cm
longis, nervis utrinque 3, ascendentibus; floribus rubris, leviter curvatis,
circiter 3 cm longis, 5-meris, in racemis simplicibus, solitariis, axillaribus
dispositis.
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Glabrous except the inflorescence. Branches terete, smooth, grayish-
or reddish-brown. Leaves alternate, oblong-elliptic to narrowly ovate-
elliptic, 4 to 10 cm long, 1.5 to 4.5 cm wide, the base acute or acuminate,
the apex blunt or very obscurely blunt-acuminate, brown and dull when
dry, thickly coriaceous, brittle; nerves three on each side of the midrib,
-ascending, the reticulations obsolete or nearly so; petioles about 1 cm
long. Racemes axillary, solitary, simple, the rachis 3 cm long or less,
the pedicels about 3 mm long. Calyx densely grayish-puberulent, 2.5
to 3 mm long, the limb produced, obscurely 5-toothed, each subtended
by a broadly ovate, 2 mm long bracteole. Corolla red, somewhat curved,
3 to 3.3 cm long, in bud slightly inflated above the middle, the apex
marrowed ; lobes 5, linear, about 8 mm long and 1 mm wide. Filaments
4 mm long; anthers continuous, 2.5 mm long.

LuzoN, Province of Rizal, San Francisco del Monte, Loher 4481 (type): Prov-
‘ince of Ilocos Norte, Bur. Sci. 2288 Mearns: without locality, Cuming 1955, 1965,
and a sheet in the herbarium of this Bureau without number.

A species manifestly allied to Loranthus curvatus Blume, but with much smaller
‘flowers.

25. Loranthus pentandrus Linn. Mant. (1767) 63; DC. Prodr. 4 (1830)
305; Blume Fl. Jav. Loranth. (1828) 33, t. 10; Hook. f. F1. Brit. Ind. 5 (1886)
-216; F.-Vill. Nov. App. (1883) 184.

PALAWAN, Merrill 692, Bur. Sci. 283 Bermejos.

India to the Malay Peninsula, Sumatra, Java, and Borneo.

26. Loranthus subalternifolius Merr. in Philip. Journ. Sei. 1 (1906) Suppl.
-188, excl. syn. Loranthus cumingii Engl.

Amylotheca cumingii Van Tiegh. in Bull. Soc. Bot. France 41 (1894) 264.

Elytranthe cumingii Engl. Nat. Pflanzenfam. Nachtr. 1 (1897) 126.

PHILIPPINES, without locality, Cuming 1969 (type number of Amylotheca
-cumingit Van Tiegh.). LuzoN, Province of Benguet, Elmer 6191.

The original specific name is invalidated in Loranthus by Loranthus cumingii
-Engl. and L. cumingianus Engl.

Endemic.

27. Loranthus boholensis sp. nov.

Glaber ; foliis oppositis, coriaceis, petiolatis, lanceolatis vel late lanceo-
Jatis, usque ad 15 cm longis, basi rotundatis vel abrupte decurrenti-
acuminatis, apice gradatim acuminatis, nervis utrinque 3 vel 4, obscuris,
~curvato-ascendentibus; inflorescentiis axillaribus, solitariis vel fascicu-
latis, floribus omnibus sessilibus, tenuibus, 6-meris, falcatis, in triadibus
‘breviter pedunculatis, racemose dispositis.

Glabrous throughout. Branches terete, grayish, lenticellate. Leaves
-opposite, lanceolate or broadly lanceolate, coriaceous, dark-colored or
“brown, and somewhat shining on the upper surface when dry, 11 to 15
~cm long, 3 to 5 cm wide, broadest in the lower part, the base rounded
-or abruptly and slightly decurrent-acuminate, gradually narrowed up-
~wards to the acuminate apex, which is straight or slightly falcate; nerves
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3 or 4 on each side of the midrib, indistinct, curved-ascending; petioles
1 to 1.5 cm long. Inflorescence axillary, solitary or fascicled, rachis 2
cm long or less, the flowers all sessile, greenish-yellow, red at the base,
secund, arranged in triads which are very shortly peduncled, the triads
racemosely arranged, their peduncles 2 to 2.5 mm long. Calyx cylindrie,
2 to 2.5 mm long, each subtended by an ovate, 1.4 mm long bract.
Corolla very slender, 6-cleft, about 2.5 cm long, 1.5 mm in diameter, the
tube 4 to 5 mm long. Filaments 3 mm long ; anthers continuous, 3.5 mm
long. ‘

BoHoL, Tagbilaran, parasitic on trees near the seashore, Bur. Sci. 1277 McGregor,
July 12, 1906.

Allied to the preceding and to the next species, but characterized by its very
slender and elongated flowers and its lanceolate, petioled leaves.

28. Loranthus secundiflorus Merr. in Philip. Journ. Sci. 1 (1906) Suppl. 187.

MINDANAO, Province of Surigao, Surigao, Bolster 237, February, 1906, and
without number, May-June, 1906: Lake Lanao, Camp Keithley, Mrs. Clemens
s. m., March, 1906: District of Davao, Williams 2695.

Endemic.

29. Loranthus mindanaensis Merr. 1. c. 186.

MINDANAO, District of Davao, Copeland 341, DeVore & Hoover 285, Williams
2580. Specimens from Guimaras, For. Bur. 101 Gammill, and from Negros,
Whitford 1489, are probably referable here, differing from the type in some minor
characters.

Endemic.

The above four species form a group of closely allied forms which are often
difficult to distinguish. Additional material may lead to the reduction of some
of them.

30. Lorqnthus revolutus sp. nov.

Glaber; foliis oppositis, ellipticis vel oblongo-ellipticis, coriaceis, in
sicco nitidis, usque ad 7 cm longis, petiolatis, apice late rotundatis vel
obtusis, basi decurrenti-acuminatis, margine revolutis, nervis utrinque
4 ad 6, vix distinctis; inflorescentiis in ramis vetustioribus, solitariis,
floribus 5-meris, in triadibus racemose dispositis, floribus lateralibus
brevissime pedicellatis, intermedio sessile.

Glabrous throughout. Branches stout, gray, terete, the branchlets
brownish, obscurely angled. Leaves opposite, elliptic to oblong-elliptic,
thickly coriaceous, brown and somewhat shining when dry, 5 to 7 cm
long, 2 to 3.5 cm wide, the margins rather strongly recurved, the apex
broad, rounded or obtuse, the base decurrent-acuminate ; nerves 4 to 6 on
each side of the midrib, not distinct; petioles nearly 1 cm long. In-
florescence from the larger branches below the leaves, solitary, the rachis
2 to 2.5 cm long, flower-bearing only above the middle, the flowers
arranged in triads, the middle one of each triad sessile, the two lateral
ones very shortly (1 mm) pedicelled, the triads in turn racemosely dis-
posed, the peduncles 2 to 3 mm long. Calyx cylindric, about 4 mm long,
obscurely toothed. Corolla yellow, red at the tip, 2.5 cm long, 5-cleft
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nearly to the base, the tube about 1 mm long, the lobes 1.8 mm wide,
the reflexed portion above the insertion of the anthers ¥ mm long.
Filaments 2 mm long ; anthers continuous, 4 mm long.

LuzoN, Province of Zambales, Mount Tapulao, Bur. Sci. 4785 Ramos, For. Bur.
8252 Curran & Merritt, December, 1907, altitude 2,100 m.

31. Loranthus ahernianus Merr. in Philip. Journ. Sei. 1 (1906) Suppl. 184.

Luzox, Province of Rizal, Bosoboso, For. Bur. 210 Ahern’s collector: Province
of Zambales, Bur. Sci. 5115 Ramos.

Endemic.

32. Loranthus acuminatissimus sp. nov.

Glaber; foliis oppositis, petiolatis, elliptico-lanceolatis vel late lanceo-
latis, usque ad 13 em longis, coriaceis, nitidis, in sicco pallidis, apice valde
caudato-acuminatis, basi acutis; floribus 6-meris, 3.5 ad 4 ecm longis, in
triadibus dispositis, lateralibus longe pedicellatis, intermedio sessile;
triadibus racemose dispositis, longe pedunculatis.

Glabrous throughout. Branches terete, grayish, lenticellate, rather
slender. Leaves rather pale and shining when dry, opposite, elliptic-
lanceolate to broadly lanceolate, 8 to 13 cm long, 2 to 4.5 cm wide, the
base acute, the apex strongly caudate-acuminate, the acumen straight or
slightly falcate, blunt or acute; nerves 7 or 8 on each side of the midrib,
evident on both surfaces but scarcely more distinct than are the secondary
ones and reticulations; petioles 5 to 8 mm long. Inflorescence axillary,
glabrous, solitary, in the uppermost axils only, the rachis 5 to 6 cm long,
each subtended by three or four broadly triangular-ovate, 2 to 3 mm
long bracts. Flowers in triads, the middle one sessile, subtended by a
broadly ovate, sharply and abruptly acuminate bract, 4 mm long, the
lateral ones with pedicels 9 to 10 mm long; the triads racemosely dis-
posed, their peduncles about 1 cm long. Calyx cylindric, 4.5 mm long,
the limb produced about 1 mm, truncate or minutely denticulate.
Corolla-tube short, slightly inflated, about 4 mm in diameter, 2 to 3.5
mm long, the lobes 2 mm wide at the base, the portion above the insertion
of the anthers about 18 mm long. Filaments 11 mm long; anthers con-
tinuous, ¥ mm long. ' ,

LuzoN, Province of Benguet, Baguio, Bur. Sci. 5700 Ramos, December, 1908.

Manifestly closely allied to the preceding species, differing chiefly in its
entirely glabrous inflorescence and very strongly caudate-acuminate leaves.

33. Loranthus ovatifolius Merr. in Philip. Journ. Sci. 3 (1908) Bot. 133.

MinNpANAO, along the seashore, but with no definite locality, Mrs. Clemens
1195, September, 1907.

Endemic.

34. Loranthus halconensis Merr. in Philip. Journ. Seci. 2 (1907) Bot. 271.

Minporo, Alag River, Merrill 5664, November, 1906, parasitic on Ficus mina-
hassae Migq., altitude about 100 m. LuzoN, Province of Benguet, Mount Pulog,
For. Bur. 16230 Curran, Merritt & Zochokke.

Endemic.
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35. Loranthus haenkeanus Presl ex Schultes Syst. 7 (1829) 113; DC. Prodr..
4 (1830) 304; Vid. Rev. Pl. Vasc. Filip. (1886) 231, Phan. Cuming. Philip.
(1885) 140; F.-Vill. Nov. App. (1883) 184.

Loranthus malifolius Presl 1. c¢.; DC. 1. c.; Vid. L. cc., Sinopsis Atlas (1883)
t. 81, f. B.; F.-Vill. l. c.; Naves in Blanco Fl. Filip. ed. 3, pl. 459.

Scurrula haenkeana et S. malifolia G. Don Gen. Hist. 3 (1834) 423.

Dendrophthoé heankeana et D. malifolia Miq. Fl. Ind. Bat. 1' (1856) 822.

Candollina haenkeana et C. malifolia Van Tiegh. in Bull. Soc. Bot. France 42
(1895) 269.

Candollina barthei Van Tiegh. 1. e. ?

Loranthus barthei Engl. Nat. Pflanzenfam. Nachtr. 1 (1897) 1297

PHILIPPINES, without locality, Cuming 1947, 1957. Luzon, Province of Ilocos.
Sur, For. Bur. 5657 Klemme: Province of Benguet, For. Bur. 15892 Bacani:
Province of Union, Elmer 5537: Province of Pangasinan, For. Bur. 18032 Merritt >
Province of Tarlac, Hall s. n.: Province of Nueva Ecija, Bur. Sci. 5271 McGregor:
Province of Pampanga, Bur. Sci. 1929 Fozworthy: Province of Bulacan, Yoder
251: Manila, Lyon s. n.: Province of Bataan, Bur. Sci. 1618, 189} Foxworthy,
For. Bur. 90 Barnes. MINDANAO, Lake Lanao, Mrs. Clemens 8. n.

A very characteristic, but rather variable species. I have not seen the types
of the two species described by Presl, based on Heanke’s Philippine material, but
the two have been distinguished by later authors by the erect and terminal in-
florescence of L. haenkeanus, and the lateral and refracted inflorescence of L.
malifolius, but these characters do not appear to me to be constant, and I can
detect no other specific differences either in the material before me or in the
original descriptions of the two species. The only description given by Van
Tieghem for the third species, Candollina barthei, is ‘“ombelle terminale et
réfractée,” and I suspect that it, too, is only a form of L. haenkeanus Presl. On
most of the specimens above cited, including both numbers of Cuming’s collection,
5- and 6-merous flowers are to be found in the same umbel.

Endemic.

36. Loranthus curranii sp. nov.

Glaber, inflorescentiis exceptis; foliis alternis vel suboppositis, petio-
latis, coriaceis, oblongo-lanceolatis, usque ad 15 cm longis, basi rotundatis
vel acutis, apice acutis vel breviter acute acuminatis, nervis utrinque cir-
citer 7, supra distinctis, subtus subobsoletis; floribus 4-meris, circiter 3 cm
longis, in triadibus dispositis, lateralibus breviter pedicellatis, intermedio
sessile, triadibus umbellatim dispositis, pedunculis reflexis vel patulis, in
ramis vetustioribus.

Glabrous except the inflorescence. Branches terete, light-gray or
brownish, stout. Leaves alternate or subopposite, coriaceous, brown when
dry and somewhat shining, oblong-lanceolate, 11 to 15 cm long, 4 to 5
cm wide, the base rounded or acute, the apex acute or shortly and sharply
acuminate; nerves about 7 on each side of the midrib, nearly obsolete
on the lower surface, on the upper rather distinct, anastomosing, curved,
the reticulations lax ; petioles 1 to 1.5 ecm long, stout. Umbels solitary,
the peduncles, pedicels and calyces densely ferruginous-puberulent, the
corolla slightly so, the peduncles spreading or recurved, about 1 cm long,
from the larger branches below the leaves, the flowers 4-merous, in
crowded triads which are umbellately arranged, their peduncles 3 to 4
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mm long, the middle flower of each triad sessile, the lateral ones with
pedicels about 1.5 mm long. Calyx densely ferruginous-puberulent, 5
mm long, narrowly funnel-shaped, 4-toothed, each subtended by a brac-
teole about 2 mm long. Corolla 2.5 cm long, slightly ferruginous-puber-
ulent, red, split down ome side, the tube 2.5 mm long, the lobes above
the insertion of the stamens about 6 mm long, 1.5 mm wide, reflexed,
acute. Tilament 3 mm long; anther continuous, nearly 3 mm long.

Luzon, Province of Benguet, Mount Tonglon, For. Bur. 5035 Curran, August,
1906, parasitic on Podocarpus at an altitude of about 2,250 m, (type); Mount
Pulog, For. Bur. 18143 Curran, Merritt, & Zschokke.

A species manifestly allied to the preceding, but distinguished by its constantly
4-merous flowers.

37. Loranthus viridis Merr. in Philip. Journ. Seci. 1 (1906) Suppl. 189.

PuiLipPINES, without locality, Cuming 1953. LuzoN, Province of Bataan, For.
Bur. 816, 1814, 2938 Borden, For. Bur. 6318 Curran.

Endemic.

38. Loranthus banahaensis Elmer Leafl. Philip. Bot. 1 (1908) 288.

Glaber; foliis oppositis vel suboppositis, petiolatis, crasse coriaceis,
obovatis vel subellipticis, circiter 10 cm longis, 5 cm latis, apice obtusis
vel rotundatis, basi acutis vel subcuneatis, in sicco supra olivaceis, nitidis,
subtus brunneis, nervis utrinque 5 ad 7, obscuris, anastomosantibus;
petiolo crasso, 1 ad 2 cm longo; floribus 6-meris, sessilibus, fasciculatis,
axillaribus; circiter 1.7 cm longis; antheris sessilibus, basifixis.

LuzoxN, Province of Tayabas, Mount Banajao, altitude 750 m, Elmer 9115,
May, 1907, type number.

There is considerable doubt as to its alliances, due to discrepancies between the
original description and the material distributed under the type number. The
specimen before me has 6-merous flowers, and sessile, basifixed, not versatile
anthers, but in other respects agrees closely with Mr. Elmer’s description, and it
seems to be quite evident that he was in error in ascribing 4-merous flowers and
versatile anthers to Loranthus banahaensis, unless the species was based on a
mixture, which my specimen does not show, and accordingly I have emended the
diagnosis above. It is barely possible that Loranthus banahaensis should be
referred to the section Lepiostegeres, as the fascicles of flowers are described as
being surrounded by involucral bracts, although no measurements are given, and the
buds are said to be covered with a calyptrate hood which soon falls off. The
specimen before me shows only a single inflorescence, with opened flowers, and the
“involucral bracts” are represented only by the small bracteoles subtending the
flowers. It is entirely different from the only other Philippine species of the
section Lepiostegeres known to me.

Endemic.

§ MACROSOLEN.

39. Loranthus ampullaceus Roxb. Fl. Ind. 2 (1820) 189; DC. Prodr. 4
(1830) 296; Hook. f. F1. Brit. Ind. 5 (1886) 220; Forbes & Hemsl. in Journ.
Linn. Soc. Bot. 26 (1894) 405; F.-Vill. Nov. App. (1883) 184; Vidal Phan.
Cuming. Philip. (1885) 141.

Hillia longifiora Blanco Fl. Filip. (1837) 235; ed. 2 (1845) 165; ed. 3, 1: 297.

Loranthus tomentosus Naves in Blanco Fl. Filip. ed. 3, pl. 444, non Blanco.
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Loranthus formosus F.-Vill. Nov. App. (1883) 164, non Blume.

Loranthus globosus Vid. Phan. Cuming. Philip. (1886) 230, non Roxb. .

Elytranthe ampullacea Engl. Nat. Pflanzenfam. 3! (1889) 188; Merr. in Philip.
Journ. Sci. 1 (1906) Suppl. 50.

PHILIPPINES, without locality, Cuming 1951, 1963. LuzoN, Province of Nueva
Ecija, For. Bur. 8459 Curran: Province of Zambales, For. Bur. 6944 Curran:
Province of Bataan, Whitford 86: Province of Rizal, Bur. Se¢i. 979 Ramos, For.
Bur. 479 Ahern’s collector. PALAWAN, For. Bur. 3581 Curran.

India to southern China, and the Malay Peninsula, south to Celebes.

40. Loranthus macgregorii sp. nov.

Glaber; foliis oppositis, coriaceis, oblongis, rectis vel leviter falcatis,
usque ad 10 cm longis, apice obtusis, basi acutis vel obtusis, sessilibus,
nervis utrinque circiter 4, subobsoletis, ascendentibus; inflorescentiis
axillaribus, solitariis vel binis; floribus sessilibus subcapitatis, 5-meris;
corolla 16 mm longa.

Glabrous throughout. Branches gray or brown, terete, rather slender.
Leaves opposite, sessile, oblong, 6 to 10 cm long, 2 to 3 cm wide, coriace-
ous, dull when dry, the apex blunt, the base acute or blunt; nerves about
4 on each side of the midrib, very slender and obscure, ascending.
Flowers three to six at the apex of each peduncle, sessile, not in triads,
subcapitately arranged, the peduncles about 5 mm long, solitary or two
in each axil. Calyx cylindric, slightly enlarged upwards, 5 mm long,
the limb slightly produced, truncate, each subtended by an ovate, obtuse,
2 mm long bract, and a wider bracteole of about the same length which
is rtetuse, apparently formed of two connate bracteoles. Flowers 5-
merous, yellow. Corolla 16 mm long, the buds angular, inflated below
and slightly so at the apex, in anthesis about 5 mm in diameter below
the middle, the tube about 5 mm long; lobes 4 mm wide at the base,
narrowed to 1 mm in the median portion, the part above the insertion of
the anthers reflexed, thick, fleshy, 5 mm long. Anthers sessile, 3.5 mm
long. Style 14 mm long; stigma capitate.

Bonor, Guindulman, Bur. Sci. 1266 McGregor, June, 1906.

A species well characterized by its sessile subcapitate flowers which are
congested and sessile at the ends of the short peduncles, each subtended by two
bracts.

41. Loranthus geminatus sp. nov.

Glaber ; foliis oppositis, petiolatis, coriaceis, anguste ovatis vel ovato-
lanceolatis, usque ad 10 cm longis, acutis vel acuminatis, nervis utrinque
5 ad 7, tenuibus, obscuris; inflorescentiis axillaribus, solitariis vel fascicu-
latis, floribus 6-meris, sessilibus, geminatis; corolla 1.5 cm longa.

Glabrous throughout. Branches dark-colored, terete, not lenticellate,
the branchlets slightly compressed. Leaves coriaceous, very dark-brown
or nearly black and slightly shining when dry, opposite, narrowly lanceo-
late to ovate-lanceolate, 8 to 10 cm long, 3.5 to 5 cm wide, the base
acute, the apex acute or acuminate; nerves 5 to 7 on each side of the
midrib, slender, curved, obscure; petioles 5 mm long. Peduncles axil-
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lary one to three in each axil, about 4 mm long, each bearing at its apex
two sessile flowers. Calyx 6 mm long, cylindric, the limb produced about
1.5 mm, somewhat spreading, obscurely toothed, each subtended by one
broadly ovate, obtuse, 2.5 to 3 mm long bract, and a second similar
one as long, but wider, which is retuse at the apex, apparently formed
of two connate bracteoles. Corolla 1.5 ecm long, inflated below, angled,
in anthesis about 6 mm in diameter, narrowed to 3.5 mm at the apex,
the tube 3 to 4 mm long, the lobes 6, 4 mm wide below, narrowed to 2
mm above, the reflexed portion above the insertion of the stamens 5 to
6 mm long. Filament about 2 mm long ; anthers continuous, 3 mm long.

MiINDANAO, Province of Surigao, Catel, Merrill 5}/44, October 5, 1906, parasitic
on various shrubs along the river slightly above the influence of tide-water.

A species well characterized by its short, 2-flowered peduncles, the flowers
sessile, G-merous, each subtended by two bracteoles.

§ LEPIOSTEGERES.

42. Loranthus congestiflorus sp. nov.

Glaber; foliis oppositis, petiolatis, crasse coriaceis, oblongo-ovatis vel
ovato-ellipticis, usque ad 9 cm longis, apice acutis, leviter acuminatis, .
vel obtusis, basi acutis, nervis utrinque circiter 4, obscuris, vel obsoletis;
capitulis axillaribus terminalibusque, sessilibus, circiter 30-floris, bracteis
6 ad 10 arcte imbricatis involucratis, interioribus circiter 2.5 cm longis,
exterioribus minoribus, deciduis; floribus brevissime pedicellatis, 6-meris,
3 cm longis.

Glabrous throughout. Branches stout, terete, gray, the younger ones
smooth, reddish-brown. Leaves opposite, oblong-ovate to ovate-elliptic,
5 to 9 cm long, R to 3.5 cm wide, thickly coriaceous, brown or olivaceous
when dry, dull or very slightly shining, the apex acute, slightly acuminate
or obtuse, the base acute; nerves about 4 on each side of the midrib, very
obscure or entirely wanting; petioles 0.5 to 1.5 cm long, stout. In-
florescence of sessile, axillary and terminal, many-flowered, globose heads,
before anthesis entirely inclosed by 6 to 10, coriaceous, imbricated
bracts, the inner ones at the time of anthesis elliptic-ovate, 2.5 cm long,
the outer ones suborbicular, smaller, all coriaceous, brown, shining, decid-
uous; in immature specimens the bracts are much smaller, and the heads
are globose, but with the increase in size of the heads, the bracts also
increase in size. -Flowers about 30 in each head, very shortly pedicelled,
racemosely arranged on a very stout, short rachis. Calyx about 4 mm
long, somewhat angled. Corolla 2.6 to 2.8 cm long, greenish-white to
greenish-yellow, the tube about 3 mm long, the lobes 2 mm wide below,
gradually narrowed upwards, the reflexed portion above the insertion of
the anthers 8 mm long. Filaments 2 mm long; anthers continuous, 5
mm long.

LuzoN, Province of Benguet, Mount Tonglon, For. Bur. 5037 Curran, August, -
1906 (type), For. Bur. 108338 Curran, December, 1908, For. Bur. 11093 Whitford,
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For. Bur. 14183 Merritt; Mount Pulog, For. Bur. 18045, 1808} Curran, Merritt,
& Zschokke; Mount Ugo, Bur. 8ci. 5780 Ramos; without locality, Loher }459.
MiNpoRO, Mount Halcon, For. Bur. 4434 Merritt. MINDANAO, Mount Malindang,
For. Bur. 4769 Mearns & Hutchinson.

43. Loranthus williamsii sp. nov.

Glaber; foliis oppositis, petiolatis, oblongis vel oblongo-lanceolatis,
obtusis, basi acutis, usque ad 7 cm longis, nervis lateralibus tenuibus,
obscuris, utrinque 5 vel 6; capitulis axillaribus, solitariis, 4-floris, in
alabastro globosis, bracteis circiter 6 arcte imbricatis involucratis, in-
terioribus circiter 1.4 c¢m longis, exterioribus minoribus, deciduis; flori-
bus sessilibus, 5- vel 6-meris, 3 cm longis.

Glabrous throughout. Branches terete, grayish-brown, rather densely
lenticellate. Leaves opposite, coriaceous, dull-green when dry, not or but
slightly shining, oblong to oblong-lanceolate, the apex obtuse, base acute,
5 to 7 cm long, 1.5 to 2.5 cm wide; nerves 5 or 6 on each side of the
midrib, very slender, obscure; petioles about 3 mm long. Heads axillary,
when young globose, solitary, sessile, surrounded by about 6 strongly im-
bricated, brown, shining, coriaceous, elliptic to elliptic-ovate, rounded
deciduous bracts, the inner ones about 1.4 cm long, the outer gradually'
smaller, the outermost ones about 8 mm long. Flowers 5- and 6-merous,
four in each head, sessile, the peduncle very stout, about 2 mm long, 3 mm
in diameter, marked by the bract-scars. Calyx 2.5 mm long, about 3 mm
in diameter, the limb produced, truncate. Corolla 27 mm long, the tube
3 to 4 mm in length, the lobes 5 or 6, 2 mm wide below, narrowed some-
what above, the reflexed portion above the insertion of the stamens 8 to
9 mm long. Anther sessile, linear, 7 mm long.

LuzoN, Province of Benguet, Baguio, Williams 973, September 21, 1904. Cum-
ing 1974 is probably referable here but my specimen is too fragmentary for certain

identification.
A species well characterized by its 4-flowered, sessile, axillary, solitary heads,

the flowers sessile, 5- and 6-merous.

DOUBTFUL AND EXCLUDED SPECIES.

LORANTHUS BLANCOANUS F.-Vill. Nov. App. (1883) 355.

Brabejum ? caliculatum Blanco Fl. Filip. ed. 2 (1845) 39; ed. 3, 1: 72.

F.-Villar’s species was based on Blanco’s Brabejum ? caliculatum, but if the
latter’s description is correct in all particulars, the species can not be referred
to the Loranthaceae. I have therefore excluded it, although I have not been
able to make out the identity of Brabejum ? caliculatum, or to which family it
really belongs.

LORANTHUS HETERANTHUS Wall.; Vid. Sinopsis Atlas (1883) ¢. 81, f. A.

Undoubtedly an erroneous identification, as the species has not been found
in the Philippines; I can not determine to which species Vidal’s figure really
belongs.

DENDROPHTHO® INCARNATA Blume; Vid. Cat. Pl. Prov. Manila (1880) 40
(=Loranthus incarnatus Jack).
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Undoubtedly an erroneous identification; the species has not as yet been found
in the Philippines.

LoRANTHUS RETUSUS Jack; F.-Vill. Nov. App. (1883) 184; Vidal Rev. Pl
Vase. Filip. (1886) 232.

This species was credited to the Philippines by Vidal on the strength of a
specimen in the Kew Herbarium, collected by Lobb, and so localized; however,
there are two sheets of Lobb’s collection at Kew, one labeled Philippines, and
the other Java. It is a well known fact that Lobb’s specimens were distributed
with erroneous localizations, the same number in some herbaria bearing the
locality “Philippine,” in others “Singapore,” and in others “Java.” A number
of species have been credited to the Philippines only on the strength of Lobb’s
specimens so labeled, which have not been discovered in the Archipelago by any
later collectors, and which undoubtedly do not extend to the Philippines; among
these are Hurycoma longifolia Jack, Archytaea vahlii Choisy, Medinilla luzo-
niensis Hook. f., Leucopogon malayanus Jack, Embelia myrtillus Kurz, Fagraea
ligustrina Blume, and Loranthus retusus Jack. Until the above species are
actually discovered in the Philippines, they should not be considered as repre-
sentatives of the Philippine flora.

LORANTHUS SCURRULA Linn.; Schultes Syst. Veg. 7 (1829) 96.

Credited to the Philippines by citation of Camell, Luzon. n. 36. The species
has not been found in the Archipelago, and Camell’s plant was undoubtedly the
allied Loranthus philippensis C. & S.

LORANTHUS PAUCIFLORUS Blanco FI. Filip. (1837) 235; F.-Vill. Nov. App.
(1883) 184, non Sw.

Loranthus tomentosus Blanco 1. c. ed. 2 (1845) 164; ed. 3, 1: 296, non Heyne.

I have not been able to find any specimens that agree exactly with Blanco’s
description, which is not sufficiently complete to make out the relationships of
the species. The description calls for a plant with opposite, nearly lanceolate
leaves, obtuse at the apex, the margins and both surfaces stellate-pubescent or
tomentose. Flowers 6-merous, three or four grouped in each axil. The only Phil-
ippine specimens that agree with the above in vegetative characters are forms of
L. philippensis and L. sphenoideus, but neither of these has 6-merous flowers. It
is barely possible that Blanco’s description was based on a mixture of material.
F.-Villar considered it to be a distinct valid species, and retained it under Blanco’s
first specific name. Neither name is valid, and as the species is a very doubtful
one I do not consider it advisable to coin a new name for it at this time.

LORANTHUS COCCINEUS Jack.

LORANTHUS WALLICHIANUS Schult.

LoRANTHUS PULCHER DC.

LORANTHUS FASCICULATUS Bl

LoRANTHUS FUSCUS Bl

LoRANTHUS BICOLOR Roxb.

LORANTHUS GLOBOSUS Roxb.

LORANTHUS PALLENS Wall.

LORANTHUS CARINATULUS Wall.

LORANTHS SPHAEROCARPUS Bl.

The above ten species were credited to the Philippines by F.-Villar in the
Novissima Appendix to the third edition of Blanco’s Flora de Filipinas (1883)
183, 184. It is very doubtful if any of them actually occur in the Philippines,
and they were apparently credited to the Archipelago on the part of F.-Villar by
misconceptions of the species and erroneous identifications.
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2. CLEISTOLORANTHUS gen. nov.

Differt Lorantho corollae tubo apice corollae limborum interioribus
partibus coalitis clauso, corollae limborum exterioribus partibus 4,
liberis, late triangulari-obovatis, brevibus, patulis, apice subtruncatis,
irregulariter dentatis.

1. Cleistoloranthus verticillatus sp. nov.

Glaber; foliis verticillatis, quaternis, petiolatis, oblongo-lanceolatis,
coriaceis, usque ad 8 cm longis, basi acutis, apice acuminatis, nervis
utrinque 2, subobsoletis; inflorescentiis axillaribus, solitariis, floribus
4-meris, in triadibus paucis, umbellatim dispositis, lateralibus breviter
pedicellatis, intermedio sessile; corolla cylindracea, 4.5 mm longa, apice
clausa.

Glabrous throughout. Branches terete, brown or gray, slender, slightly
lenticellate, shining. Leaves whorled, four at each node, oblong-lanceo-
late, coriaceous, slightly shining when dry, 4 to 8 cm long, 1 to 2.5 ecm
wide, the base acute, the apex acuminate, acamen blunt or acute; nerves
about 2 on each side of the midrib, very obscure ; petioles 3 to 7 em long.
Inflorescence axillary, solitary, of depauperate umbellately disposed triads,
the common peduncle about 1.5 cm long, slender, bearing at its apex three
or four umbellately disposed branches, each branch in turn bearing a single
triad of flowers, the branches about 6 mm long, the middle flower of each
triad sessile, the lateral ones with pedicels about 2 mm in length. Flowers
pink or red, 4-merous, each subtended by a single, ovate, acuminate
bract about 1.5 mm long. Calyx 2 mm long, somewhat narrowly ovoid,
its limb obscurely 4-toothed, slightly produced. Corolla 4.5 mm long,
cylindric, 1 mm in diameter, the throat closed by inward projections of
the corolla-limb, which are united and form a conical body closing the
top of the corolla-tube, the exterior part of the limb consisting of four
short, broadly triangular-obovate lobes, 2 to 2.3 mm wide, 1 to 2 mm long,
their apices truncate and irregularly toothed. Stamens 4, included ; fila-
ments inserted near the base of the corolla-tube, opposite the lobes, 2.5
mm long ; anthers continuous, oblong, R-celled, introrse, obtuse, 1.5 mm
long. Ovary 1-celled ; style 3 mm long; stigma minute. Fruit narrowly
ellipsoid, 8 mm long, with a single seed.

Luzon, Province of Benguet, Mount Pulog, For. Bur. 16229 Curran, Merritt,
& Zschokke, January 5, 1909, on trees in hardwood forests at an altitude of about
2,500 m. -

A peculiar plant, with the habit, vegetative and many floral characters of
Loranthus, remarkable for its cleistogamous flowers, the throat of the corolla-
tube being closed by a conical body formed of inward projecting and united portions
of the limb. It differs from Loranthus also in its very short, broadly triangular-
obovate, subtruncate and irregularly toothed, spreading corolla-lobes.
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3. PHRYGILANTHUS Eichl

1. Phrygilanthus obtusifolius Merr. in Philip. Journ. Sci. 1" (1906) Suppl.
189.

Luzon, Province of Bataan, Mount Mariveles, Whitford 134, 1081, May, 1904,
February, 1905, For. Bur. 1813 Borden, September, 1904, For. Bur. 6286 Curran,
February, 1907.

Endemic.
4. VISCUM Linn.
1. Branches leafy 1. V. orientale
1. Branches leafless, terete or compressed.
2. Branches terete or angled..........ooooooeice 2. V.angulatum

2. Branches compressed.
3. Internodes 1.5 to 6 cm long; plant diffuse, pendulous or spreading, dicho-

tomously branched, 20 to 80 cm long.....occoceoieiiiiiiccs 3. V. articulatum
3. Internodes 2 or 3 to 15 mm long; plant erect, strict, less than 10 em long.
4. V. opuntia

1. Viscum orientale Willd. Sp. P1. 4 (1805) 224; DC. Prodr. 4 (1830) 278;
Blume Fl. Jav. Loranth. (1828) t. 24, 25, Hook. f. Fl. Brit. Ind. 5 (1886) 224;
Vid. Phan. Cuming. Philip. (1885) 141, Rev. Pl. Vasc. Filip. (1886) 232; F.-Vill.
Nov. App. (1883) 184; Forbes & Hemsl. in Journ. Linn. Soc. Bot. 26 (1894) 408.

Fusanus ? parasitus Blanco F1. Filip. ed. 2 (1845) 53; ed. 3, 1: 100.

Viscum monoicum Presl Epim. (1851) 251, non Roxb.

Viscum opuntioides Cav. Icon. 6 (1801) 3, in note, probably, non L.

PHILIPPINES, without locality, Cuming 1948, 1950, 1954, 1961. LuzoN, Prov-
ince of Nueva Ecija, For. Bur. 8454 Curran: Province of Bataan, Lamao, For.
Bur. 7230 Curran: Province of Pangasinan, Alberto 2. LuUBANG, Merrill 961.
PALAWAN, For. Bur. 3814 Curran.

India and Ceylon to southern China, through Malaya to New Guinea and
northern Australia.

2. Viscum angulatum Heyne ex DC. Prodr. 4 (1830) 283; Miq. F1. Ind. Bat.
11 (1856) 806; Hook. f. F1. Brit. Ind. 5 (1886) 225; F.-Vill. Nov. App. (1883) 184.

Viscum ramosissimum Wight Icon. t. 1017.

Viscum capense Llanos Fragm. (1851) 53; Fl. Filip. ed. 3, 4: 38, non Linn. f.
fide F.-Villar.

Viscum oxycedri Llanos Mem. Ac. Cienc. Madr. 4 (1858) 501; Fl. Filip. L c.
102, non DC., fide F.-Vill.

LuzoN, Province of Zambales, For. Bur. 6943 Curran, May, 1907, parasitic on
Casuarina equisetifolia Forst.

India to Java and northern Australia.

3. Viscum articulatum Burm. Fl. Ind. (1768) 311; DC. Prodr. 4 (1830)
284; Hook. f. F1. Brit. Ind. 5 (1886) 226; F.-Vill. Nov. App. (1883) 185.

Viscum compressum Poir. in Lam. Encyel. Suppl. 2 (1812) 861; Blume Fl.
Jav. Loranth. (1828) t. 26. .

Viscum philippense Llanos Fragm. (1851) 53, Fl. Filip. ed. 3, 4: 38, fide F.-
Villar.

Viscum falcatum Llanos in Mem. Ac. Cienc. Madr. 4 (1858) 501, F1. Filip. 1. c.
102, non Wall,, fide F.-Villar.

LuzoN, Province of Benguet, Williams 1009, For. Bur. 15894 Bacani, For. Bur.
10928 Curran, For. Bur. 16243 Curran, Merritt, & Zschokke: Province of Union,
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Elmer 5554: Province of Zambales, For. Bur. 11051 Zschokke: Province of Pan-

gasinan, For. Bur. 8347 Curran & Merritt: Province of Rizal, Loher }482: Province

of Bataan, For. Bur. 7230 bis Curran. MINDANAO, Lake Lanao, Mrs. Clemens 564.
India to Formosa, the Malay Peninsula and Archipelago.

4. Viscum opuntia Thunb. Fl. Jap. (1784) 64.

Viscum japonicum Thunb. in Trans. Linn. Soc. 3 (1794) 329; Hook. f. F1. Brit.
Ind. 5 (1886) 228.

LuzoN, Province of Benguet, Mount Pulog, For. Bur. 16074 Curran, Merritt
& Zschokke: Province of Zambales, Mount Tapulao, For. Bur. 8080 Curran &
Merritt.

India to Japan, south to Mauritius, Malaya, and Australia; not previously
reported from the Philippines.

5. NOTOTHIXOS Oliver.

1. Inflorescence of simple spikes.
2. Leaves 2 ¢m 100g OF 1888 ... rromeoirooeoeoeeeeeeeeeeeeeeeeeeaoeseeeeee oo 1. N. curranii
2. Leaves 4 to 5 em long...........oooe [ESR 2. N. sulphureus
1. Inflorescence CYMOSE .........cocoocemeiromuceemmmeemeeeacaecoreeeecancaenenens 3. N. philippinensis

1. Notothixos curranii sp. nov.

Ramulis foliis junioribus inflorescentiisque densissime pallide griseo-
puberulis ; foliis oppositis, petiolatis, ovato-lanceolatis vel elliptico-lanceo-
latis, 1.5 ad 2 cm longis, trinerviis, apice obtusis vel leviter obtuse
acuminatis, basi acuminatis, supra glabris, nitidis, subtus dense pallide
puberulis; floribus 4-meris, oppositis, in spicis simplicibus terminalibus
axillaribusque solitariis dispositis.

Branches terete, dark-brown or nearly black, glabrous, the youngest
branchlets, inflorescences and young leaves densely pale-grayish-puber-
ulent. Leaves opposite, ovate-lanceolate to elliptic-lanceolate, 1.5 to 2
cm long, 8 to 10 mm wide, subcoriaceous, the apex obtuse or obscurely and
broadly acuminate, base acuminate, margins entire, the upper surface
glabrous, brown and shining when dry, the lower surface densely pale-
grayish-puberulent ; nerves 3, slender, extending from the base nearly to
the apex, rather distinct on the upper surface, nearly obsolete beneath;
petioles 3 to 4 mm long, puberulent. Spikes terminal and axillary,
solitary, about 1 cm long. Flowers 4-merous, sessile, opposite, each sub-
tended by a small, broadly ovate, obtuse bract less than 1 mm long.
Perianth-lobes 4, ovate, acute, 0.5 mm long.

LuzoN, Province of Bataan, Limay, For. Bur. 12402 Merritt & Curran, August,
1908.

Distinguished among the Philippine species by its small leaves and pale,
scarcely yellow, and not glandular puberulence.

2. Notothixos sulphureus sp. nov.

Ramulis foliis junioribus inflorescentiisque densissime sulphureo-
glanduloso-puberulis ; foliis oppositis, petiolatis, late ovatis, vel late ellip-
ticis, usque ad 5 cm longis, subcoriaceis, basi apiceque late rotundatis,
supra glabris, subtus pallide glanduloso-puberulis nitidisque, trinerviis;
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floribus 4-meris, verticillatis, in spicis simplicibus axillaribus terminali-
busque solitariis, usque ad 3 cm longis dispositis.

Branches terete, brown, glabrous. Leaves opposite, broadly ovate or
broadly elliptic, subcoriaceous, broad and rounded at both base and apex,
3 to 5 cm long, ? to 3.5 cm wide, the younger leaves like the branchlets
and inflorescence densely yellow-glandular-puberulent, the adult leaves
glabrous and often shining on the upper surface, beneath densely pale-
glandular-puberulent and somewhat shining; nerves 3 from the base,
extending nearly to the apex, slender, not prominent, the reticulations
very lax; petioles 3 to 5 mm long, ultimately glabrous. Spikes axillary
and terminal, solitary, 3 e¢m long or less, the flowers 4-merous, sessile,
whorled, each flower subtended by a small, ovate, acute, 1 mm long
bract. Perianth-lobes narrowly ovate, acute, about 1 mm long.

MinNpANAO, District of Zamboanga, Port Banga, For. Bur. 9132 Whitford &
Hutchinson, January, 1908.

A species well characterized by its broadly ovate or broadly elliptic leaves
which are rounded at both ends, and its simple spikes.

3. Notothixos philippinensis Elmer Leafl. Philip. Bot. 2 (1908) 471 (phil-
ippinense).

Ramulis foliisque junioribus inflorescentiisque densissime aureo-
glanduloso-puberulis; foliis oppositis, petiolatis, subcoriaceis, supra gla-
bris, subtus dense aureo- vel griseo-glanduloso-puberulis, ovatis, ovato-
lanceolatis vel subellipticis, basi acutis vel obtusis, supra angustatis, apice
acutis vel acuminatis, 4 ad 6 cm longis, circiter 2.5 cm latis, trinerviis;
inflorescentiis axillaribus terminalibusque, cymosis, 2 ad 5 cm longis;
floribus 4-meris, ad apices ramulorum subcapitato-congestis.

NEGRoS, Cuernos Mountains, near Dumaguete, Elmer 1011}, May, 1908, para-
sitic on Canarium at an altitude of about 300 m. Readily distinguished among
the Philippine species by its cymose inflorescence.

The genus has three species in Australia, one in Ceylon, one in Penang, and
the above three in the Philippines.

6. GINALLOA Korth.

1. Ginalloa cumingiana (Presl) F.-Vill. Nov. App. (1883) 185; Vid. Phan.
Cuming. Philip. (1885) 141, Rev. Pl. Vasc. Filip. (1886) 232.

Viscum cumingianum Presl Epim. (1851) 255; Walp. Ann. 2: 729,

PHILIPPINES, without locality, Cuming 1968, type number.

Endemic.

Var. angustifolia var. nov.
Differt a typo foliis multo minoribus angustioribusque, 2 ad 4 cm
longis, 2 ad 4 mm latis.

Luzon, Province of Benguet, Mount Pulog, For. Bur. 16242 Curran, Merritt,
«& Zschokke. NEGros, Canlaon Volecano, Bur. Sci. 1189 Banks, June, 1906.






THE SCITAMINEZ OF THE PHILIPPINE ISLANDS.

By H. N. RiDpLEY.

(Director, Botanic Garden, Singapore, Straits Settlements.)

This account of the Scitamine@ of the Philippine Islands is based on
the whole series of specimens in the herbarium of the Bureau of Science,
Manila, kindly placed in my hands by Mr. Elmer D. Merrill, which
contains a very fine series of specimens of this group collected by many
botanists in different islands of the Archipelago, and also collections
made by Mr. A. D. E. Elmer.

Among the earlier collectors in the Philippines were Haenke, Cuming,
and Blanco. The first of these collected a good number of species which
were described and figured by Presl in “Reliquiae Haenkeanae.” The
types of Presl’s species I have not seen; nearly all have been re-collected,
but one or two do not seem to have been met with again. Cuming seems
to have obtained comparatively few species of the order. Blanco described
a small number, chiefly cultivated species, in the first and second edition
of his “Flora de Filipinas,” some of which are figured by Naves in the
third edition. Warburg also made extensive collections in the Archi-
pelago, and several of the species described by K. Schumann in the
“Pflanzenreich,” based on material collected by the former, I have not
been able to identify with any of the plants collected by the American
botanists, and to complete this account I have had to copy Schumann’s
descriptions. )

The area does not seem to be so rich in this group of plants as are the
Malay Islands farther west, or the Malay Peninsula. The number of
genera, twenty-one, is not quite so large and the number of species is
much smaller than in the Malay Peninsula. Of the indigenous genera
we have Globba, Hedychium, Gastrochilus, Zingiber, Hornstedtia, Amo-
mum, Plagiostachys, Alpinia, and Costus in Zingiberace®, and Phrynium,
Phacelophrynium, and Donaz in Marantacee, with the endemic genera
Kolowratia, Leptosolena and Adelmeria (Zingiberacew), and Mono-
phrynium (Marantacee). Of the genera found in the Malay Peninsula
and Archipelago, not yet met with in the Philippines, are Odontychium,
Camptandra, Haplochorema, Conamomum, Elettariopsis, Geostachys,

83264——4 156
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Geocharis and Lowia, and, except as introduced plants, Curcuma, Kaemp-
ferta and Phaeomeria.

Some notes on the distribution of the sections of the genera represented
may be of interest. It is noticeable that in the genus Globba nearly all
the species are white-flowered with but few yellow, while in India and
the Malay Peninsula yellow-flowered ones predominate. In Borneo yellow
ones become rare and white preponderate, and this is further accentuated
in the Philippines. Hedychium is a genus of two groups, the terrestrial
ones whose headquarters is in India, and the epiphytic ones of the
tropical forests from Sumatra and the Malay Peninsula to the Philip-
pines. H. coronarium, the only terrestrial species in the Philippines, is
widely distributed throughout the eastern islands, but perhaps only in-
troduced from the west. Zingtber is one of the genera of which her-
barium specimens, unless specially carefully prepared and selected, are
generally unidentifiable. It is usually necessary to take the flowers from
the water-saturated spike and dry them separately in the field, as they
perish or become unrecognizable often before one reaches camp. It is
therefore often difficult to get a clear idea of the number of species and
their relationships when one has to deal with material dried roughly
and without special preparation, such as is found in ordinary collections.
Hornstedtia is abundant in the Malay Peninsula, and in Sumatra, Borneo
and Java; it thins out towards New Guinea, and as yet but two species
have been found in the Philippines. Amomum does not appear to be
strongly represented, but as these plants are often not very free-flowered
we shall probably get more species later as collecting goes on. Two of
the species described by Schumann under the section Bintalua appear
from the descriptions to be species of Plagiostachys.

Plagiostachys, a genus of but few known species, seems to be better
represented here than elsewhere, as there appear to be three Philippine
species. It ranges from the Malay Peninsula ecastwards. Costus,
typically an American genus, is represented by a few species in the East
Indies, and in the Philippines by two, one widely distributed throughout
the East, another endemic and allied to a Malayan species. Alpinia is
the most strongly represented genus in the Philippines; it is a typical
eastern Asiatic one, ranging to Japan and Polynesia, beyond the region
of most of the tropical Asiatic genera.

The Marantacee all belong to Malayan genera and are all allied to
species of the Malay Peninsula except the endemic genus Monophrynium.
The Cannacee are represented only by introduced species. Lowiacee
are absent. The Musacee are represented by the introduced Ravenala
madagascariensis, some distinct species of Musa, and many forms of
Musa sapientum Linn. and M. paradisiaca Linn. Material in this group
has not as yet been collected by the American botanists, and there are
no specimens in the collection sent to me.
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Rynopsis of the genera.

Species of | Species of | Endemic I“t‘;?&gced P};;)légipeisne
Genus. . the Malay the Philip-|in the Phil-| the Philip- extending
Peninsula. pines. ippines. pines. to other
islands.
Qlobba — - 16 10 7 0 3
Hedychium - 4 2 1 1 0
Kaempferi@ oo 2 1 0 1 (1]
Gastrochilus oo eeeae 18 1 1 0 0
CUTCUM - oo 4 2 0 2 0
CoStUS oo 4 2 1 0 1
Zingiber _.__ 11 5 4 0 1
4 — R 11 8 8 0 0
Hornstedtia oo oo 13 4 4 0 0
Phacomeria 4 1 0 1 0
Adelmeria® . e 0 2 2 0 0
Plagiostachys - 2 3 3 0 0
AW e 18 16 15 0 1
Kolowratia® 0 2 2 0 0
Leptosolena® .. ____ 0 2 2 0 0
Donax _ e 3 1 0 0 1
Phryniwum ___. .. 3 1 1 0 0
Phacelophrynium . ____________ 1 2 2 0 0
Monophrynium®____ _________________ 0 3 3 0 0 !
TOtal oo 114 l 68 \ 56 l 5 l 7 ‘
|
a Genera endemic in the Philippines.
SCITAMINEA:.
4§ 1. ZINGIBERACEE. Aromatic plants. Fertile stamen one, 2-celled.
Staminodes 2, broad and petaloid.
Spike or panicle terminal on a leafy stem.
Filament long, slender, exceeding the corolla.
Lip adnate to the filament above the corolla... 1. Globba
Lip free .o 2. Hedychium
Filament shorter than the corolla, broad.
Anther-cells on a broad thin connective................cccc. 3. Kaempferia
Anther-cells thick, fleshy. 4. Gastrochilus
Spike radical, conme-like ........ 5. Curcuma’

‘Staminodes small or absent.
Leafy stems not spiral; ligule oblong.
Spikes radical.
Anther with a long, curved beak
Anther with two curved arms; lip broad....
Anther crestless; lip narrow. :
Spike obconic or cylindric

6. Zingiber
7. Amomum

.. 8. Hornstedtia

Spike on a tall peduncle, hemispheric 9. Phaeomeria
Spikes lateral from a leafy stem . 10. Plagiostachys
Inflorescence terminal on the leafy stem.

Inflorescence dense, subglobose, with large bracts................ 11. Adelmeria

Inflorescence lax, or of several spikes.
Corolla-tube long, slender ... 12. Leptosolena
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Corolla-tube short, thick.

Panicle-branches spicate, with close-set bracts.......... 13. Kolowratia
Panicle-branches lax, the bracts small, caducous.............. 14. Alpinia
Leafy stem spiral; ligule annular; spike terminal or radical........ 15. Costus

§ 2. MARANTACEE. Non-aromatic. Fertile stamen one, with a 'single cell on
the edge, the three others petaloid, irregular.
Stems erect, shrubby, branched........ 16. Donax
Stemless plants.
Inflorescence panicled, from the side of a petiole, spikes elongate.
17. Phacelophrynium

Spikes in a dense lateral head 18. Phrynium
Spikes in small heads; flowers solitary in the bracts........ 19. Monophrynium
§3. CANNACE®E. Non-aromatic. Panicle terminal. Stamens regular, petaloid,
one with a lateral anther-cell.... 20. Canna

§ 4. MUSACEZ. Stamens five, non-petaloid; petals and sepals each connate into
163 TR0 3 7 OO 21. Musa

1. GLOBBA L.

Slender herbs with a short rhizome. Leaves ovate or lanceolate, thin,
sheathing, with a small ligule. Inflorescence terminal, panicled, lax.
Flowers small, yellow, white, or violet. Calyx tubular, 3-toothed, regular
or irregular. Corolla-tube longer, 3-lobed, lobes boat-shaped, deflexed.
Staminodes similar. Lip-base adnate by its edges to the stamen, forming
a tube, the limb narrow, deflexed, usually bilobed, rarely entire, the fila-
ment much longer, erect, slender. Anther small; connective prolonged
laterally into a simple margin, or with two to four triangular spurs.
Style longer, slender ; stigma very small, cup-shaped. Ovary 1-celled, the
placentas 3, parietal. Capsule globose, smooth or warted, succulent,
dehiscing irregularly. Seeds small, with a white aril.

Species about 80, extending from India to Siam, southern China, ‘and the
Malay Peninsula and Archipelago.

§ CERATANTHERA. Anther-spurs one on each side.

Flowers yellow.

A tall stout plant, the panicle pyramidal...........coeviiieeee. 1. G. pyramidata

A weak small plant, the panicle slender.............cccooveinncncnce 2. G. parviflorae
Flowers white.

Leaves glabrous.

Anther-spurs linear, acuminate ... 3. @. campsophylla
Anther-spurs triangular.
Calyx turbinate ... 4. @. brevifolia
Calyx cylindrical ... 5. G. Merrillis

Leaves pubescent beneath.
Sheaths pubescent.

Staminodes lanceolate, acute ... 6. G. gracilis
Staminodes oblong, blunt 7. @. latifolia.
Sheaths glabrous ............ i 8. @. leucocarpa

§ MABRANTELLA. Anther-spurs two on each side.
Flowers yellow 9. G. maranting
Flowers black or violet 10. G. ustulata

1. G. pyramidata Gagnepain in Bull. Soc. Bot. France IV 1 (1901) 204,
pl. 4, f. 7-10; K. Schum. in Pflanzenreich 20 (1904) 146.
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A tall plant 70 to 90 cm tall, glabrous. Lower sheaths narrow, obtuse,
apiculate. Leaves linear-lanceolate or lanceolate, attenuate-acuminate,
with a long tail, the base acute, glabrous except for the tip, sometimes
ciliolate and hairy, 10 to 25 cm long, 1.5 to 3.5 cm wide; ligule 2 mm
long, truncate, glabrous. Panicle pyramidal, somewhat nodding, 8 to
10 cm long. Flowers yellow, sessile and on peduncles 2 to 3 cm long.
Calyx shortly toothed, 4 mm long, turbinate. Corolla-tube 1.2 to 1.3 em
long. Staminodes lanceolate, acute. Lip short, broad, shortly bilobed.
Anther with two short lunulate wings,

BUNUAN ISLAND, near Mindanao (Montano 203'), in Herb. Mus. Paris. Also
found in Cambodia.
The figure resembles G. Merrillii, but that species has white, not yellow flowers.

2. G. parviflora Presl Rel. Haenk. 1 (1827) 115; K. Schum. in Engl. Bot.
Jahrb. 27 (1899) 330; Pflanzenreich 1. c. 146.

Stem slender, about 40 cm tall. Leaves linear-lanceolate, acuminate,
attenuate, the base acute or rounded, glabrous, 30 cm long, 2 to 3 cm
wide. Panicle weak and lax, 8 to 9 cm long, the branches few, slender,
the lower ones 3 cm long. Bracts linear-oblong, obtuse, 1 to 3 mm long,
persistent. Calyx funnel-shaped, 3-toothed, one tooth blunt, the other
two mucronate. Corolla-tube slender, thrice as long, the lobes oblong,
4 mm long, concave, yellow. Staminodes widely linear-lanceolate,
acuminate, a little longer. Lip subcuneate, bilobed, 5 mm long. Anther-
spurs rising from a little above the base, subulate, curved.

LuzoN, Province of Sorsogon, (Haenke): Province of Albay, Mount Mayon,
Bur. Sci. 2910 Mearns: Province of Tayabas, Sampaloe, (Warburg): Province of
Rizal, Bosoboso, Merrill 2782, 2783. ’

A small weak plant remarkable for its yellow flowers. It has a tendency to
have all the flowers secund, that is, turned upwards on one side. Endemic.

3. G. campsophylla K. Schum. in Pflanzenreich 1. c. 145.
4. parviflora Vidal Phan. Cuming. Philip. (1885) 152; K. Schum. in Engl. Bot.
Jahrb. 27 (1899) 330, non Presl.

A slender plant about 50 to 60 cm tall. Leaves narrowly lanceolate,
acuminate, with a long point, glabrous, narrowed a little abruptly at the
base and shortly petioled, 9 to 15 cm long, 1 to 2 cm wide; petiole about
3 mm long ; ligule very short, rounded, truncate, quite glabrous. Panicle
9 cm long, lax, with slender branches 3 cm long. Bracts linear-oblong,
rounded, glandular-dotted, 2 mm long. Flowers white, on short articula-
tions. Calyx funnel-shaped, with three, equal, ovate lobes, keeled and
shortly mucronate, glandular-dotted. Corolla-tube slender, three times
as long as the calyx, the lobes oblong, the upper one hooded, all glandular-
dotted. Staminodes linear, longer, obtuse, glandular-dotted and pubes-
cent. Lip rather deeply bilobed, the lobes linear, obtuse, glandular-
dotted. Anther strongly glandular-dotted on the back, the spurs linear,
acuminate, curved, much longer than the anther. Fruit rather large,

* Specimens cited in parenthesis not seen.
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globose or oblong, about 1 ¢m long, glandular-dotted. Seeds numerous,
covered with a white silky pubescence, and with a finely cut aril at the
base.

Luzon, Province of Nueva Ecija, Cuming 1390: Province of Cavite, Maragon-
dong, Merrill 4177: Province of Bataan, Lamao River, For. Bur. 1461 Ahern’s
collector: Province of Rizal, Bosoboso, Bur. Sci. 1110 Ramos: Province of Bulacan,
For, Bur. 7208 Curran. SAMAR, Catubig River, Merrill 5207. MINDANAO, Lake
Lanao, Camp Keithley, Mrs. Clemens 417: Province of Surigao, Bolster 338:
District of Zamboanga, Copeland s. n.: District of Davao, Malita, Copeland 662.

Endemic.

4. G. brevifolia K. Schum. in Pflanzenreich 1. c. 145.
@. parvifolia Presl var. brevifolia K. Schum. in Engl. Bot. Jahrb. 27 (1899)
330.

A slender plant with stems 10 to 20 cm long. Leaves four or five only,
sessile or very shortly petioled, lanceolate or suboblong-lanceolate, rather
long attenuate-acuminate, hardly caudate, the base rounded, sometimes
subcordate, quite glabrous except for a few scattered hairs especially at
the tip, 5 to 6 cm long, 1.3 to 2 cm wide; ligule very short, scarcely
0.5 mm long, ciliolate as is also the sheath. Panicle 4 to 6 cm long, lax.
Lower bracts minute, scarcely 1 mm long, suborbicular, rounded at the
tip, the upper ones twice as long, ovate or acuminate, persistent.
Branches capillary, 1 to ® cm long, glabrous. Flowers long-pedicelled.
Bracteoles resembling the bracts, persistent. Ovary ellipsoid, 2 mm long,
glabrous, smooth. Calyx turbinate, with three obtuse lobes. Corolla -
not described. Anther with a triangular wing on each side.

Luzon, Province of Zambales, near Palauig, (Warburg 14066), in Herb. Berol.
Endemic._

5. G. Merrillii Ridl. in Govt. Lab. Publ. (Philip.) 35 (1905) 83.

A rather stout plant with long woolly tufted roots, the stem 60 to 90
cm tall. Leaves broadly lanceolate, long and very gradually acuminate,
12 to 20 cm long, 3 to 6 cm wide, the base rounded, inequilateral ; petiole
2 to 3 mm long; ligule very short, truncate; all glabrous, except occa-
sionally the lower leaves which are pubescent at the base. Panicle lax,
15 cm long, with remote 2 cm long branches. Bracts lanceolate, acute,
caducous. Flowers white. Calyx-tube cylindric, very shortly and equally
toothed. Corolla-tube slender, more than twice as long as the calyx, the
lobes oblong-obovate, glandular-dotted. Staminodes smaller. Lip linear-
oblong, entire, rounded at the tip, spoon-shaped, short. Filament short
and broad. Anther elliptic, the spurs elongate, triangular, longer than
the anther,

LuzoN, Province of Bataan, Mount'Mariveles, Merrill 3869, Whitford 481,

Leiberg 6158, For. Bur. 1598 Borden.
Endemiec.
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6. G. gracilis K. Schum. in Pflanzenreich 1. c. 145.

Slender, stems 25 to 35 cm tall, the five lowest sheaths narrow,
acute, pilose and ciliate. Leaves 7 or 8, sessile or very shortly (2 mm)
petioled, lanceolate or suboblong-lanceolate, acuminate, not distinctly
caudate, the upper surface papillose rather than pilose, beneath pilose,
3.5 to 9 cm long, 1.2 to 2.5 cm wide ; ligule scarcely 1 mm Jong, truncate,
pilose. Panicle 4.5 to 6.5 cm long, minutely pilose, the lower branches
3.5 cm long, with 4 or 5, rarely 6, flowers. Bracts very caducous. Brac-
teoles minute, 1 to 1.5 mm long, oblong-ovate, obtuse, caducous. Ovary
glabrous, scarcely 1 mm long. Calyx 3 mm long, very shortly toothed.
Corolla-tube very slender, 1.7 cm long, the lobes 3 mm long. Staminodes
lanceolate, acute, 4 mm long. Lip 5 mm long, bilobed. Anther oblong,
the spurs curved upwards, acuminate.

MiNDANAO, District of Davao, Mount Dagatpan, (Warburg 15480), in forests,
300 to 1,000 m altitude: Province of Misamis, Mount Malindang, For. Bur. 4572
Mearns & Hutchinson. NEGRoS, Elmer 10033.

Endemic.

7. Globba latifolia sp. nov.

Stem about 90 cm tall, the lower 30 cm covered with sheaths only,
which are oblong, rounded at the tip, mucronate, pubescent. Leaves
oblong-lanceolate, attenuate, acuminate, acute, not caudate, the base
cuneate, the upper surface glabrous, the lower pubescent, 20 to 24 cm
long, 3 to 4 ecm wide; petiole very short; ligule short, rounded, ciliate;
sheath strongly ribbed, the margins pubescent. Panicles 15 cm long, the
branches spreading, remote, 3 to 4 cm long. Flowers sessile, white.
Bracts caducous. Bracteoles ovate, acute, pallid, glandular-dotted.
Calyx cylindric, slightly dilated upwards, the lobes equal, one-third the
length of the calyx, oblong, obtuse, glandular-dotted. Corolla-tube twice
as long as the calyx, rather thick, the lobes one-half as long as the tube,
oblong, blunt. Staminodes very similar, obtuse, linear-oblong. Lip
short, bifid to the base and with two elliptic-ovate rounded lobes, the
atlnate portion of the lip deeply grooved and with two very distinct
processes at the upper angle. Filament slender, 1 cm long. Anther
oblong, with a pair of falcate, acuminate, appendages rising from the
center of the side and longer than the anther. Fruit elliptic, 1 cm long,
smooth. Seeds numerous.

. MINDANAO, District of Zamboanga, San Ramon, Copeland s. n., Sax River,
Williams 2324. MINDORO, Baco River, Merrill 4064.

Very distinct among the Philippine species on account of its broad leaves, short
flowers and short, deeply lobed lip.

8. G. leucocarpa sp. nov.

Whole plant 1 m tall, the sheaths glabrous. Leaves elliptic-lanceolate
or lanceolate, acuminate, hardly caudate, the base rounded or shortly
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narrowed, the upper surface glabrous, the lower thickly and minutely
pubescent, more hairy along the midrib, 13 cm long, 2 to 3 cm wide;
petiole very short; ligule short, glabrous. Panicle lax, 11 cm long, with
numerous, remote, slender, spreading, 4 cm long branches. Bracts cadu-
cous, linear-oblong, obtuse, 3 mm long. Flowers white, nearly sessile,
on short articulations. Bracteoles lanceolate, obtuse. Calyx infundi-
buliform, with three, unequal, ovate lobes which are keeled and mucro-
nate, glandular-dotted. Corolla-tube twice as long as the calyx, slender,
the lobes reflexed, boat-shaped, the upper one hooded, mucronulate.
Staminodes longer, linear, obtuse, thinner. Lip narrow, deeply bifid and
with narrow blunt linear lobes. Anther-cells rather narrow, linear, the
spurs lanceolate, acuminate, rather narrow, curved. Fruit white.

LuzoN, Province of Benguet, Twin Peaks, Elmer 6465, on cliffs and stream

banks. MINDORO, Baco River, Merrill 1789, 4064a; McGQregor 201, in humid forests.
LEYTE, Palo, Elmer 7298.

This species is distinguished by its quite glabrous sheaths and ligules, while
the lower surface of the leaves is pubescent. It differs from @G. gracilis K. Schum.,
not only in its glabrous sheaths, but also in its linear obtuse staminodes.

9. G. marantina Linn. Mant. 2 (1771) 170; Rosc. in Trans. Linn. Soc. 8
(1807) 356; Monan. Pl. (1828) ¢. 111; Smith. Exot. Bot. 2 (1804) 85, . 103;
Roxb. Fl. Ind. 1 (1820) 77; Miq. Fl. Ind. Bat. 3 (1857) 561; Baker in Hook.
f. F1. Brit. Ind. 6 (1890) 206; Presl Rel. Haenk. 1 (1827) 115; K. Schum. in
Pflanzenreich 1. c. 156.

Q. ectobolus K. Schum. in Pflanzenreich 1. ¢. 156.

G. Barthei Gagnepain in Bull. Soc. Bot. France IV 1 (1901) 208; K. Schum.
1. c. 169.

Q. heterobractea K. Schum. 1. c. 159.

A stout or slender plant 30 to 45 cm tall, the basal sheaths more or
less hairy, always ciliate on the edge. Leaves lanceolate to ovate or
elliptic-ovate, acuminate, 15 cm long, 6 cm wide, the base cuneate, the
upper surface glabrous, the lower hairy; petiole very short and hardly
distinct; ligule very short, rounded, hairy, ciliate on the edge. Panicle
dense, very shortly peduncled, 4 cm long, at first fusiform, later dilated
and almost oblong, the rachis hairy. Bracts persistent, ovate, rounded,
glandular-dotted, ciliate on the edge and often pubescent all over, the
lowest ones 1 cm long and containing bulbils, frequently all the bracts
bulbiferous and flowerless. Bulbils conic, acuminate, green, warty when
dry, frequently produced also in the axils of the leaves. Flowers yellow,
on short branches, unilateral. Floral bracts oblong, cuspidate, glandular-
dotted. Ovary warted, glabrous. Calyx tubular, hardly dilated upward,
3-toothed, two teeth mucronulate, one shorter, lanceolate, not mucronu-
late, all glandular-dotted. Corolla-tube three times as long, glandular
and subpubescent, the lobes ovate, minutely pubescent, glandular-dotted.
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Staminodes similar but more elliptic. Lip short, oblong, cuneate, widely
retuse, the terminal points obtuse. Filament fairly stout. Anther-spurs
4, triangular, acuminate, equal.

Luzon, Province of Cavite, Mendez Nufiez, Bur. Sci. 1455 Mangubat; Mara-
gondong, Merrill 4168: Province of Rizal, San Mateo, For. Bur. 1846, 8259 Ahern’s
collector ; Bosoboso, Merrill 2844 : Province of Pampanga, Mount Arayat, (Warburg
14069, fide Schumann sub G. heterobractea), Merrill 4232: Province of Laguna,
Jalajala, (Meyen, fide Schumann sub G. ectobolus): near Manila, (Barthe, fide
Gagnepain sub G. Barthei): Province of Pangasinan, Merrill 2874. PANAY, San
Jose, Yoder 14.

Amboina, Celebes, Batchian, New Guinea and the Bismarck Archipeldgo; also
as a weed of cultivation in Penang, Singapore and Java.

It is quite impossible to break up this species into the various “species”
founded by Schumann and Gagnepain. I can not find a reliable character in any
of the Philippine plants that I have seen, which justifies separating specifically
any of the forms. @. ectobolus Schum. has for its chief character the production
of bulbils in the axils of the stem leaves, a character which I have also seen in
typical G. marantina introduced by Javanese from Java into Penang. @. Barthei
Gagnepain, which I take to be the typical Philippine form, has broader leaves
and a stouter stem than has the form that occurs occasionally as a weed in
the Straits Settlements. .

There is a considerable degree of variability in the pubescence of the various
parts of the specimens. In some, at least, short processes arise on the corolla-
tube and lobes, hardly long enough to be called pubescence. I have long ago
pointed out the valueless character of the production or nonproduction of bulbils,
for I have hardly met with any Globbe in any abundance which does not oc-
casionally produce them. @. marantina, which was for many years a weed in the
Botanic Gardens in Singapore, and of which Schumann says that he had never
seen flowers, eventually produced a few flowers, although almost every plant
produced bulbils only for a number of years. Probably G. strobilifera Zoll.
(@. Zollingeri Gagnep.) of Java is the same species.

10. G. ustulata Gagnepain in Bull. Soc. Bot. France IV 1 (1901) 208, pl.
7, f. 5-7; K. Schum. in Pflanzenreich 1. c. 158.

An herb 40 cm tall, with ciliate sheaths. Leaves lanceolate, acumi-
nate, petioled, slightly pilose, velvety beneath, ciliolate, 15 cm long, 4 cm
wide; ligule 1.5 to 2 mm long, the margins villous. Panicle sessile,
dense, 5 cm long. Bracts orbicular or elliptic, 1.2 em long, black at the
tips, bulbiliferous. Flowers two or three together on a short peduncle,
black or purple. Ovary smooth, glabrous. Calyx 7 mm long, 3-toothed,
the teeth mucronate. Corolla-tube 1.2 to 1.4 cm long, upper lobe with
a long mucro 1 mm long. Anther 4-spurred, spurs acuminate.

BusuANea, Calamianes Islands, (Marche 227B), in Herb. Mus. Paris.

Indo-China.

I should reduce this species also to G. marantina L. from the description, for
I have seen no specimens, were it not for the statement that the flowers are
black or purple, a most unusual, if not unique character in the genus, and for the
mucronate upper petal.
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2. HEDYCHIUM Koenig.

Terrestrial or epiphytic herbs. Stems elongate, leafy. Leaves oblong
or lanceolate. Inflorescence a terminal spike. Bracts oblong or lanceo-
late, subcoriaceous. Flowers one or more to each bract, showy. Calyx
tubular, 3-toothed. Corolla-tube long, slender, the lobes linear, spread-
ing or reflexed. Staminodes linear. Filament long, slender; connec-
tive not prolonged. Lip large, bifid. Ovary 3-celled, many-ovuled.
Style long, filiform ; stigma small. Capsule globose or oblong, 3-valved.
Seeds many, small, with a colored aril.

Species about 40, Indo-Malayan.

Terrestrial; flowers large, white....................... ... 1. H. coronarium
Epiphytic; flowers red ... 2. H. philippinense

1. H. coronarium Koen. in Retz. Obs. 3 (1783) 73; Rosc. in Trans. Linn.
Soc. 8 (1807) 343, t. 20, f. 6; Monandr. Pl. (1828) ¢. 51; Sims in Bot. Mag.
t. 708; Smith Exot. Bot. 2 (1805) ¢. 107; Wight Icon. ¢. 2010 ; Horan. Monogr.
(1862) 24; Baker in Hook. f. Fl. Brit. Ind. 6 (1892) 225; K. Schum. in
Pflanzenreich 20 (1904) 44.

H. gandasulium, H. prophetac & H. album Ham. ex Wall. in Hook. Kew
Journ. Bot. 5 (1853) 325.

H. lingulatum Hassk. Pl. Jav. Rar. (1848) 135; Horan. Monogr. (1862) 25.

Stems 1 to 2 m tall. Leaves oblong-lanceolate to lanceolate, acumi-
nate, base acute, the upper surface glabrous, the lower pubescent or
glabrous, 8 to 60 cm long, 3 to 11 cm wide; ligule 2 to 3 cm long,
membranous, obtuse. Spike ellipsoid, 5 to 12 cm long, 4 to 8 cm thick.
Bracts ovate, obtuse, green with a pale margin, 2- or 3-flowered, 4 to 5.5
cm long, 2 to 3 cm wide. Ovary silky, 5 mm long. Calyx tubular,
cleft on one side, 4 cm long. Corolla white, the tube cylindric, 8 ecm
long, the lobes narrow, lanceolate. Lip obcordate or obovate, more or less
deeply bilobed, white with a yellow median line. Staminodes broad,
oblong-lanceolate, blunt, 4 cm long. Stamen shorter than or equaling
the lip, 3.5 cm long, white; anther 12 mm long. Capsule oblong. Seed
angled, with a lacerate aril.

SAMAR, Catubig, Merrill 5226. MinNpDANAO, Lake Lanao, Camp Keithley, Mrs.
Clemens 77.

Probably a native of the Himalayan region but now spread as an alien or
garden escape over most of the tropies.

2. H. philippinense K. Schum. in Pflanzenreich 1. c. 47.

An epiphytic herb 0.5 to 1 m tall. Stems solitary or two or three in
a cluster. Leaves lanceolate, petiolate, 23 to 45 cm long, 7 to 8 cm
wide, glabrous, the apex acute, the base narrowed to the petiole, pale
beneath; petiole about 2 cm long; ligule large, membranous, acute.
Spike subterminal, cylindric, nearly sessile, 9 cm long, ® cm thick.
Bracts elliptic or lanceolate, subacute or obtuse, coriaceous, punctate,
ribbed, closely imbricate, 1 to 1.5 cm wide, pubescent at the apex, the
margins scarious. Bracteoles tubular, split on one side, pubescent. Flow-
ers in threes, yellow. Ovary glabrous. Calyx tubular, slender, 4 to 6
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cm long, pubescent, split on one side. Corolla-tube slender, twice as long
as the calyx, the lobes linear, 3 cm long. Staminodes wider, linear-
oblanceolate. Lip obovate, bilobed, 2 c¢cm long, glandular-dotted, the
margins crisped. Stamen as long as the lip. Capsule triquetrous, 3 cm
long, orange-yellow. Seeds dark-red, elliptic, 5 mm long, ribbed, the aril
fibrillose, red.

SULU ARCHIPELAGO, (Vidal 3924). MINDANAO, Lake Lanao, Camp Keithley,
Mrs. Clemens 747. LuzoN, Province of Tayabas, Lucban, Elmer 7909.
Allied to H. borneense Ridl. Endemiec.

3. KAEMPFERIA Linn.

Small herbs with tuberous aromatic rhizomes, the stems short.
Leaves ovate or lanceolate. Inflorescence spicate, very shortly peduncled,
with a few lanceolate bracts. Flowers fugacious, thin-textured, produced
singly, white or violet. Calyx shiort, cylindric. Corolla-tube slender,
the lobes narrow, linear. Staminodes very large, rounded, clawed, spread-
ing. Lip similar, bilobed. Stamen thin, flat, not exserted; anther
narrow, crested. Capsule oblong, thin-walled.

Species about 20, Indian and Siamese, one or two Malayan.

1. K. galanga Linn. Sp. P1. (1753) 2; Hort. Cliff. 2 (1837) ¢. 3; Blume Enum.
Pl. Jav. (1827) 47; Rosc. Monandr. Pl. (1828) ¢. 92; Roxb. As. Research. 11.
(1810) 327; Fl. Ind. 1 (1820) 15; Wight. Icon. (1844) t. 899, Horan. Monog.
(1862) 2; Baker in Hook. f. Brit. Ind. 6 (1890) 219; K. Schum. in Pflanzenreich
20 (1904) 77.

K. sessilis Koenig in Retz. Obs. 3 (1783) 67.

K. humilis Salisb. Prodr. (1796) 6.

K. plantaginifolia Salisb. in Trans. Hort. Soc. 1 (1812) 286.

Stemless, with a tuberous rhizome. Leaves two, horizontal, orbicular,
subacute, the base rounded, 7 to 13 ¢cm long, 4 to 9 cm wide. Flowers 6
to 12, fragrant, white. Bracts short, lanceolate, green. Calyx short.
Corolla-tube 2.5 cm long, the lobes lanceolate. . Staminodes cuneate,
obovate, 1.2 em long. Lip 2.5 cm long and nearly as wide, bilobed, the
base spotted, violet, the rest white. Stamen thin, the crest quadrate,
bilobed.

Luzon, Province of Rizal, Bosoboso, Bur. Sct. 1181, 4560 Ramos: Province of
Cagayan, (Cuming 1331) : Province of Tayabas, near Lucban, Elmer 7408. Native
names, Cusol, Guisol, Dusol, Dusog.

A commonly cultivated plant of Indian origin, occurring all over the East as a

garden escape.
4. GASTROCHILUS Wallich.

Low herbs with a creeping aromatic rhizome, the stems short or none.
Leaves lanceolate or ovate, petioled, solitary or in tufts of from two
to four. Spike axillary, central, or from the rhizome. Bracts large or
of moderate size, thin. Flowers thin, opening singly, white, yellow, or
red. Calyx tubular, spathaceous. Corolla-tube long, slender, the lobes
oblong or lanceolate. Staminodes similar, petaloid. Lip oblong or
obovate, saccate or convolute, entire or more or less lobed at the apex.
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Stamen-filament thick, fleshy. Anther oblong, crest small, sometimes
absent.
Species about 30, Indo-Malayan or Siamese.

G. longipetiolata sp. nov.

Rhizome not seen. Leaves two, elongate, linear-lanceolate, obtuse,
thin, glabrous on the upper surface, beneath sparingly pubescent, 14 cm
long, 2 cm wide, the keel elevated at the rounded base; petiole 5 to 9 cm
long. Spike central, 4 cm long, subcylindric. Bracts lanceolate, acumi-
nate, pubescent especially on the edges. Calyx spathaceous, short.
Corolla-tube slender, 4 ¢cm long, the lobes lanceolate, acute, 8 mm long.
Lip a little longer, obovate, the margins crisped. Stamen half as long;
anther linear, the crest long, oblong, apex rounded, ovate.

MINDANAO, District of Zamboanga, Port Banga, For. Bur. 9110 Whitford &
Hutchinson.

The first representative of the genus recorded from the Philippines, only one
specimen with a single flower seen. It belongs to the section Mesantha, and is
allied to G. longipes King & Prain.

Species of this genus are comparatively seldom met with in flower in forests
owing to the fugacity of their flowers, and these plants are seldom obtained by
collectors of herbarium specimens. There are probably more species in the
Philippines, but the only way to obtain satlsfaetory material is to bring in the
living plants and cultivate them.

5. CURCUMA Linn.

Herbs with aromatic rhizomes and tuberous or fibrous roots. Leaves
oblong or obovate, usually tufted, rarely solitary. Spikes peduncled,
from the rhizome, with the leaves or not. Bracts persistent, forming a
cone, usually brightly colored, the uppermost ones often empty, longer
and of a different color. Flowers several in each bract, with several
bracteoles, short-lived. Calyx short, cylindric, toothed. Corolla-tube
broad, funnel-shaped, the lobes ovate or oblong. Stamen oblong, peta-
loid. Lip orbicular or obovate. Filament of stamen short, broad.
Anther-cells parallel, sometimes spurred at the base, crested or not.
Style filiform. Ovary 3-celled, many-ovuled. Capsule membranous,
globose, 3-valved. Seeds arillate, ovoid or oblong.

Species about 35, India to Siam, Malaya, and Australia.

The greater part of the genus is Indian and Burmese, and of these species
geveral have been widely distributed in the East in cultivation, and have there
occasionally established themselves in and near villages, or persisted long after
the villages have disappeared. Such are the species occurring in the Philippines.

1. C. Zedoaria Rosc. Monandr. Pl. (1828) ¢. 109; Horan. Monog. (1862) 23;
Baker in Hook. f. Fl. Brit. Ind. 6 (1890) 210; K. Schum. Pflanzenreich 20
(1904) 110; Ridl. Mater. Fl. Malay. Penin. 2 (1907) 21.

C. Zerumbet Roxb. Pl. Coromandel 2 (1798) ¢. 101; As. Research. 11 (1810)
333; F1. Ind. 1 (1820) 23.

C. longiflora Salisb. in Trans. Hort. Soc. 1 (1812) 285.

0. speciosa Link Enum. 1 (1821) 3.

Amomum Zerumbeth Koenig in Retz. Obs. 2 (1783) 55.

A. latifolium Lam. Encycl. 1 (1783) 134.
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Rhizome large, fleshy, with oblong rounded tubers, orange-colored
inside. Leaves in pairs, lanceolate, cuspidate, glabrous, thin, bright
green, with usually a central purple-brown bar, 25 to 60 c¢m long, 8 to
15 cm wide. Scape from the rhizome, not from the leaf-tuft, often
appearing without the leaves, the peduncle 15 cm long, the spike as long
as the peduncle, of about 20 bracts, the lower ones green, more or less
tipped with pink, the upper ones lanceolate, deep-crimson. Flowers four
to each bract. Bracteoles thin, transparent, 2 cm long, lanceolate.
Calyx small, bifid, hairy. Corolla-tube 2 cm long, funnel-shaped, yellow-
ish-white, the lobes 1 cm long. Staminodes oblong, obtuse, erect. Lip
oblong-obovate, bilobed, yellowish. Stamen-filament adnate to the stami-
nodes, short, broad. Anther spurred. Capsule ovoid, trigonous, straw-
colored, dehiscing irregularly. Seeds ellipsoid, the aril white, lacerate.

LuzoN, Province of Rizal, Antipolo, For. Bur. 7046 Curran; Malapadnabato,
Merrill 2713: Province of Bataan, Lamao River, Whitford 1267, Leiberg 6142:
Province of Benguet, Sablan, Elmer 6170: Province of Zambales, For. Bur. 692}
Curran: Province of Pampanga, Bolster 26. NEGRoS, For. Bur. 11235 Ewverett.
GUIMARAS, Ritchie 26. MINDoro, Pola, Merrill 2404; Mansalay, Merrill 908.
MiNDANAO, Lake Lanao, Mrs. Clemens }25.

The zedoary is said to be wild in the eastern Himalayas, and is now spread
all over the tropics of the East, being cultivated for curry stuff and as medicine.
It readily establishes itself and remains long after the disappearance of the
garden in which it was formerly cultivated.

Mr. Ritchie gives the native name Lampoyang for it. This word is the
Malay one for Zingiber Cassumunar and is wrongly affixed to the zedoary.

2. C. longa Linn. Sp. Pl. (1753) 2; Koenig in Retz. Obs. 3 (1783) 71; Roxb.
As. Research. 11 (1810) 340; Fl. Ind. 1 (1820) 32; Horan. Monog. (1862) 23;
Lindl. Bot. Reg. t. 88b; Bentley & Trimen Med. Pl. £. 269; Baker in Hook. f.
Fl. Brit. Ind. 6 (1890) 214; K. Schum. in Pflanzenreich 1. c. 108.

C. domestica Lour. Fl. Cochinch. (1790) 10.

Amomum curcuma Jacq. Hort. Vindob. 3 (1776) t. 4.

Rhizome large, with elliptic or cylindric tubers, the interior deep-
orange-red. Leaves 5 or 6, thin, lanceolate or oblong-elliptic, acuminate,
cuspidate, glabrous, pale-green, 45 cm long, 12 to 18 cm wide; petiole
channeled, 20 cm long. Spike 10 to 20 cm long, on a peduncle of about
the same length. Bracts oblong to lanceolate, 2 to 3 cm long, spreading,
recurved, pale-green, the terminal ones sometimes rosy. Calyx tubular,
with three short points. Corolla-tube longer, the lobes oblong, obtuse,
creamy-white. Lip oblong, the sides curved upward and the tip
deflexed, apex truncate, white with a deep-yellow central bar. Stami-
nodes as long as the petals. Stamen-filament broad ; anther small, ovate,
with two rather long decurved horn-like processes, the connective not
prolonged. _

PALAWAN, For. Bur. 7457 Curran, near the seashore.

The turmeric is a native of India, and here is obviously an escape from
cultivation.
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6. ZINGIBER Adans.

Herbs with short, thick, more or less aromatic rhizomes. Stems leafy,
the leaves lanceolate or elliptic. Spike from the rhizome, rarely on the
leafy stem, sessile or usually peduncled, cylindric, conic, or fusiform,
with large, dense, yellow, red, or green bracts inclosing one or more
flowers. Calyx tubular, three-lobed, short. Corolla-tube rather longer
than the bract, with oblong or lanceolate lobes, usually white, or creamy,
sometimes marbled black. Staminodes wanting. Lip 3-lobed, median
lobe longer. Stamen-filament linear; anther-cells linear, the connective
prolonged into a long curved beak. Style as long. Capsule thin-walled,
splitting into three valves. Seed black, angled, arillate.

Species about 30, Indo-Malaya to northern Australia.

There are two or three species, perhaps more, in the material submitted, too

incomplete to describe. These plants have the spikes so full of water that they
require the flowers to be separately dried, or they quickly rot.

Spikes terminal on the leafy stem; bracts narrow, oblong.............. 1. Z. mollis
Spikes radical. :
Spikes glabrous, cylindrie, blunt ... 2. Z. Zerumbet

Spikes pubescent, acute ... 3. Z. pubisquama

1. Z. mollis sp. nov.

Stems solitary, slender, about 60 cm tall, the rhizome short. ILeaves
narrowly lanceolate, 12 to 15 cm long, 2 cm wide, acuminate, caudate,
narrowed at the base, not petioled, the upper surface glabrous, beneath
sprinkled with white hairs; ligule papery, rounded, entire, glabrous;
sheath sparingly hairy. Spike terminal, cylindric, 6 cm long. Bracts
yellow, narrowly oblong, apex rounded, 2 cm long and nearly 1 cm wide
at the base. Bracteoles narrower, oblong, glandular-dotted on the edge.
Ovary glabrous. Calyx thinly spathaceous, tubular, bifid into two lan-
ceolate lobes, 2 cm long. Corolla-tube cylindric, 2.5 cm long, the lobes
lanceolate, acuminate, acute, 1.5 cm long. Lip trilobed, rather large, the
lateral lobes nearly as long as the middle one, which is entire and blunt.
Stamen-connective beak-like, slender, curved. Capsule oblong, red,
dehiscing, yellow inside. Seeds black.

LuzoN, Province of Benguet, Baguio, For. Bur. }886, }91} Curran; Mount
Tonglon, Merrill 4843: Province of Pampanga, Mount Abu, Bur. Sci. 1985 Fox-
worthy, altitude 1,330 m. NEGros, Elmer 9843.

var. B. Leaves more elliptic in outline; ligule and sheath densely
pubescent. Spike on a leafless peduncle from the rhizome. Peduncle
10 to 15 cm long, with distant tubular sheaths.

Luzon, Province of Tayabas, Mount Banajao, Elmer 8133: Province of Pam-
panga, Mount Abu, Bur. Sci. 1991 Fozworthy. One of the rarest gingers in this
locality, growing in loose soil in shaded ravines at 700 meters, inflorescence red
(Elmer) ; forested slopes in ravines at 1,360 meters (Foxworthy).

This ginger seems to be allied to Z. officinale as much as to any other species,
and like it has the spike sometimes borne on the top of the leafy stem and also
on the rhizome like the majority of the species of the genus.
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2. Z. Zerumbet Sm. Exot. Bot. 2 (1804) 103, ¢. 112; Roscoe in Trans. Linn.
Soc. 6 (1807) 348; Monandr. Pl. (1828) t. 8}4; Horan. Monogr. (1862) 27; Bot.
Mag. t. 2000; Wight Icon. (1853) ¢. 2002; Baker in Hook. f. Fl. Brit. Ind. 6
(1890) 247; Ridl. Mater. F1. Malay. Penin. 2 (1907) 27; K. Schum. in Pflanzen-
reich 20 (1904) 172.

Z. Blancoi Hassk. in Flora 47 (1864) 20.

Z. amaricans Blume Enum. Pl. Jav. 1 (1827) 43.

Z. spurium Koen. in Retz. Obs. 3 (1783) 60.

Z. ovoideum Blume 1. c. 43.

Z. truncatum Stokes Bot. Mat. Med. 1 (1848) 68e.

Amomum Zerumbet Linn. Sp. Pl. (1753) 1; Jacq. Hort. Vindob. 3 (1776)
t. 5.

A. spurium Gmel. Syst. 2 (1792) 6.

A. sylvestre Poir. in Lam. Encycl. Suppl. 5 (1817) 548.

Zerumbet zingiber Lestib. Ann. Sci. Nat. IT 15 (1891) 329.

Amomum zingiber Naves in Blanco Fl. Filip. ed. 3, pl. 131, non Linn.

Rhizome thick, yellow, becoming white inside. Stems fairly stout, 30
to 45 cm tall. Leaves lanceolate, broad, glabrous except along the
midrib which is hairy, 12 to 15 cm long, 5 to 7 cm wide; ligule papery,
brown, 1 ecm long. Spikes globose at first, becoming cylindric, blunt, as
long or longer than the peduncle. Bracts broad, rounded, green turning
red, the edges paler, hairy. Calyx spathaceous, 1 cm long, white.
Corolla-tube twice as long, the lobes lanceolate, acute, white. Lip broad
and short, the lateral lobes rounded, the middle one orbicular to ovate,
retuse, pale-yellow and with an orange bar or faintly mottled with pink.

LuzoN, Province of Bataan, Lamao River, Whitford 1364, Leiberg 6089, Elmer
7028: Province of Cavite, Bur. Sci. 1}5} Mangubat: Manila, Merrill 3}40.
MINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens. Native names Lumbong
usa; Layang usa; Lampuyang.

This is a widely distributed village plant all over the eastern islands; its
original home seems to be unknown.

3. Z. pubisquama sp. nov.

Leafy stem tall and stout, 1 cm thick. Leaves narrowly lanceolate,
acuminate, acute, the upper surface glabrous, finely ribbed, the back
glabrous except the ribbed keel which is covered with pale hairs, 22 cm
long, 3 to 4 ecm wide; ligule very short, oblong, the edges ciliate; sheaths
nearly glabrous. Inflorescence elongate, cylindric, acute, 14 to 15 cm long,
4 cm thick, on a stout peduncle 16 cm long, covered laxly with oblong
sheaths 5 cm long, hairy, apex truncate. Bracts narrowly oblong, blunt,
3 c¢m long, 1.5 cm wide, closely appressed, hairy ; inner bract linear-oblong,
tip rounded, hairy, 3 em long, 1 cm wide; floral bract thin, papery.
Calyx thin, tubular, apex 3-lobed, 1.5 cm long. Corolla-tube slender,
3 cm long, glabrous, the lobes oblong, acute, hooded at the tip, 1 cm
long, 3 mm wide. Lip broad, more fleshy. Anther narrowly oblong,
the connective-beak 6 mm long. Style a little longer, cup-shaped.

MINDANAO, Lake Lanao, Camp Keithley, Mrs. Clemens 1163a.
Allied to Z. Cassumunar Roxb.
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INCOMPLETE SPECIES.

4. Z. sp.

Leaves not seen.  Spike stout, 30 ¢cm long, 6 cm wide, cylindric, obtuse,
the peduncle 7 cm long, covered with lax sheaths. Bracts large, oblong,
narrowed a little at the base, the upper margin truncate, rounded,
involute, 4 cm long, 2 cm wide, finely ribbed, glabrous. Bracteole
tubular, spathaceous, the limb lanceolate, hairy, 4 cm long. Calyx thin,
glabrous, tubular, apex rounded. Corolla-tube 2 cm long, the lobes as
long, lanceolate, acute. Connective of the anther 1 cm long, grooved.

MinpaNAoO, Lake Lanao, Camp Keithley, Mrs. Clemens.

A fine species, allied to Z. spectabile Griff. Unfortunately no leaves were
“collected, nor was any description given of the habit or color, and I had only one
poorly preserved flower to examine. The specimen is therefore insufficient for
a proper description.

5. Z.sp.

Stem 2.4 m tall. Leaves lanceolate, petioled, the base narrowed grad-
ually to the petiole, apex acute, 38 cm long, 7 cm wide, the petiole 2 ecm
long, glabrous; ligule large, 1 cm long, rounded. Spike subterminal on
the leafy stem, deflexed, cylindric, 8 cm long, 3 cm thick. Bracts obovate,
rounded, white, 1 cm wide, glabrous except for a few hairs on the
edges, strongly ribbed.

Luzon, Province of Benguet, Sablan, Elmer 6255, very rare, on precipitous
slopes in deeply shaded ravines. .

There are no flowers on the specimen, which is therefore unidentifiable, but
it is very distinct from any other Philippine species.

7. AMOMUM L.

Rhizome usually long. Leafy stems tall. Leaves lanceolate, oblong,
or linear. Inflorescence obconic, or elongate, on a short peduncle from
the rhizome. Bracts lanceolate or ovate, containing one or more flowers
inclosed in thin bracteoles. Calyx as long as the corolla-tube. Corolla-
lobes oblong or lanceolate. Staminodes absent or small. Lip large often
convolute. Stamen broad, crest rounded, entire, or usually 3-lobed.
Style shorter. Capsule globose or oblong, sometimes covered with short
processes. Seeds numerous.

Species numerous, African and Indo-Malayan.
Anthers crested.

Inflorescence elongate, slender ... 1. A. fusiforme
Inflorescence obconie, thick.
Anther-crest entire ......o.ooooooiiii e 2. A. Warburgii
Anther-crest 3-lobed.
Staminodes absent ... 3. A. Loheri
Staminodes present.
Lip entire.
Leaves broad ... 4. A. propinquum
Leaves NATTOW ....ocooooeemruieiececemecnreccccnanneneas 5. A. elegans
Lip 3-lobed.
Middle lobe entire ............coooiieiioiicienaane 6. A. deuteramomum
Middle lobe bifid : 7. A. trilobum

Anthers crestless 8. A. lepicarpum
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1. A. fusiforme sp. nov.

Stem 1.5 m tall. Leaves narrowly elliptic, acuminate, cuspidate,
the upper surface glabrous, beneath minutely velvety-pubescent, pale,
glaucous on the lower surface, 30 cm long, 9 cm wide; petiole 1 cm long;
ligule oblong, truncate, pubescent; sheath glabrous, ribbed. Spike basal,
prostrate, slender, 15 to 45 cm long, the base with short ovate bracts.
Flowers in pairs, in distant bracts which are hardly imbricate. Bracts
linear-oblong, 5 c¢cm long, ribbed and dotted between the ribs, obtuse.
Bracteole spathaceous, 3 ¢cm long, split on one side, and with two ciliate
points. Calyx tubular, hairy, 3 c¢cm long; lobes lanceolate. Corolla-
tube short, lobes long, lanceolate, hooded at the tip. Lip bifid, with
linear obtuse lobes, elongate but shorter than the stamen and adnate to
the side of the filament. Filament short, thick, strongly winged. Anther
6 mm long, linear, hairy. Crest long, oblong, shortly trilobed at the
base. Style as long as the anther-cells. Stigma triangular, hairy.
Ovary elongate. Fruit fusiform, glabrous, ribbed, 4 cm long, ¥ mm thick,
terminated by the hairy 1 em long style.

MINDANAO, Surigao, Biga Creek, Bolster 331, 22}, in forests 150 to 350 ft. alt.,
flower yellow, or yellowish-white, native name “Loya-loya.” NEGRoS, Elmer 9509.

Apparently allied to the genus Geocharis, but I am not sure about the lip for
what I take to be the lip looks more like staminodes. Altogether a very curious
plant which may prove to be the type of a new genus, here provisionally placed
under Amomum.

2. A. Warburgii K. Schum. Pflanzenreich 20 (1904) 257.

Costus Warburgii K. Schum. in Engl. Bot. Jahrb. 27 (1899) 246.

Leaves oblong-lanceolate, attenuate-acuminate, the base narrowed but
rounded and suboblique, glabrous on the upper surface except at the
extreme base, subtomentose beneath, the midrib pilose, coriaceous, 20 to
25 cm long, 5 to ¥ cm wide; ligule short, truncate, hardly 1 mm long;
petiole subtomentose, about 1 mm long. Spike dense, short-peduncled.
Bracts lanceolate, acute, subsilky, 1 to 8 cm long. Bracteoles tubular,
silky, 2-toothed. Ovary silky. Calyx 4 cm long, deeply cleft on one
side and with three subulate lobes. Corolla-tube one-third shorter than
the calyx, the lobes spathulate, obtuse, 2 em long. Lip obovate, 1.6 cm
long. Filament oblong. Connective-crest truncate, a little wider than
the anther, tomentose.

Southern 