LOGANIACEAE (P. W. Leenhouts, Leyden)

Trees, shrubs, woody climbers, or herbs. Hairs simple, stellate, or glandular-
Capitate; colleters often present in the axils of the leaves, stipules, and sepals
among Mal. genera absent in Buddleja only). Leaves nearly always opposite,
®ntive or nearly so, penninerved, rarely 3-7-plinerved (Strychnos) or curvinerved
M itrasacme); stipules interpetiolar (in many genera reduced to a stipular line)
and in some genera moreover intrapetiolar. Flowers in cymose to thyrsiform
(rafely racemose or spicate) inflorescences or solitary, 5-(rarely 4-, in Anthocleista
UP to 16-)merous, nearly always bisexual, actinomorphic (in some genera slightly
&gomorphic). Disk sometimes present (not in Mal. spp.). Sepals united or free.
-Orolla gamopetalous, very rare with a corona. Stamens isomerous in Mal. spp.
In 2 extra-Mal. genera less), alternating, inserted on the corolla tube (with one
®eeption in Buddleja), included or exserted; anthers basifixed or sometimes slightly
Orsifixed (in the Spigelieae), slightly to deeply bifid at base, lengthwise dehiscent.

Yary superior (in Polypremum, Cynoctonum, and Mitrasacme p.p. semi-inferior),
(‘)2(—4)-celled, placentas axile (parietal if 1-celled), often peltate; ovules 1-oo
Per cell, amphitropous or anatropous; style usually one. Fruit always superior,
ca_psular, baccate, or drupaceous. Seeds 1-oo, with copious endosperm; embryo
Minute, straight, cotyledons small.

DlStribution. About 28 genera with some 600 spp., almost confined to the tropics of both eastern
oy Western hemispheres, a few genera extending to the warm-temperate regions, mainly towards the
th, In Malaysia 11 genera with 80 spp.
fo Cology. The majority of the genera and species are confined to the everwet tropical lowland. A
oth are indifferent to climate (e.g. Cynoctonum mitreola, Fagraea racemosa, and F. fragrans); a few
TS are characteristic for areas subiect to distinct periodical drought. e.g. Strychnos lucida (fig. 29),
2 ‘rasacme (M. elata, fig. 41, and a few others). As to altitude almost all representatives occur below
of gh M. Buddleja asiatica and a few species of Fagraea and Geniostoma are ascending to the lower border
€ subalpine zone, but none is found above 3000 m.
in Imost al] species occur in dryland sites; Fagraea crenulata is confined to temporarily or permanently
al Ndated swamps (fig. 18), several Neuburgias occur in damp alluvial forest, Fagraea racemosa can
0 stand marshy conditions.
g € role nlaved bv Loganiaceae in vegetation is small as none occurs gregariously. Only very few species
an dslleable trees, notably old specimens of Fagraea fragrans, F. elliptic.a, F. cren_ulata, both Norrisia:v,
as’.al}lrther_a fe_w Neuburgias.. A_ temporary pl:edominance ip seral vegetation types is foqnd yvnth Buddleja
resist’;f\tw(l;lwh 2x(s))a characteristic shrub of disturbed terrain and Fagraea fragrans which is rather fire-
g .
Fr°‘_Vers areusually whitish and frequently fragrant, mainly attracting insects; some obviously nocturnal
i’ﬂtslaln Fagraeas); it has been suggested that some large-flowered Fagraeas are visited by birds, or even
» but this matter is insufficiently investigated. .
i ¢ seeds from species with capsular fruits are mostly very light and often winged (Norrisia, Gelse-
s\,,a'"a Buddleja); they are dispersed by wind; the small to rather big baccate fruits of some genera are
Nog. o Wed by birds and bats who will be responsible for the dispersal of the seeds. Neuburgia seems 10
woS buoyant fruits, possibly dispersed by water.
(1949" od-anatomy. DeN BERGER, Determinatietabel houtsoorten van Malesi&, Veenman, Wageningen
Wo } 20, 21, 27, 60; DescH, Mal. For. Rec. 151 (1941) 302 (hand lens); CHALK & CHATTAWAY, Trop.
PEA°d3 50 (1937) 1; MeTcaLFe & CHALK, Anat. Dic. 2 (1950) 928; MoLL & JanssoNius 4 (1926) 652;
le. RSN & BrowN, Commercial timbers of India 2(1932) 738. According to CHALK (METCALFE & CHALK
ﬂva“t ¢ woods of the family suggest more than one distinct group, but according to them the material
Jiy, 2ble for examination was insufficient to justify any more detailed conclusions. JANssoNIUs (MoLL &
k SONIUS /.c.) studying Geniostoma rupestre FORST. (= G. haemospermum STEUD., G. miquelianum
3 Y.. G. oblongifolium K. & V.), Buddleja asiatica LOUR. and Fagraea racemosa JACK ex WALL, (=
™ d indaefolia BL.) and F. blumii G. DoN(= F. obovata-javana BL.) has claimed that they belong to
g Samllies, one including Geniostoma and Buddleja, the other Fagraea. It seems to me that the differ-
3 ng b<'=tWeen the genera are not large enough to justify such a conclusion and that for the present, there
Svidence against LEENHOUTS’ subdivision into tribes.—C.A.R.~G.

(293)
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Phytochemistry. From this family the great pantropic genus Strychnos has attracted the attention of
many phytochemists. It was known early that most species are toxic and contain alkaloids. Today many
pure Strychnos alkaloids are known and all of them proved to be indol derivatives. Most South Amer:-
can species contain highly complex curarizing quaternary bases in the barks, The most recent reviews
of these alkaloids are those of BERNAUER (Fortschr. Chemie Org. Naturstoffe 17, 1959, 183; Planta
Medica 9, 1961, 340). On the other hand Asiatic and Australian Strychnos species contain convulsive
alkaloids of the strychnine-type. Strychnine, brucine, and closely related bases were demonstrated to be
present in many species from Asia, Malaysia, and Australia. The alkaloids of the African species 0
Strychnos have not yet been investigated thoroughly. Indole-alkaloids occur also in the African genus
Mostuea and in the Chinese and North-American genus Gelsemium. In other genera alkaloids have beed
demonstrated to be present but their chemistry is unknown. Complex indole-alkaloids are restricted, a5
far as we know, among Angiosperms to the families of Loganiaceae, Apocynaceae, and Rubiaceae. Thi
may well indicate that they are all phylogenetically closely related as suggested by HUTCHINSON.

Besides alkaloids some Loganiaceae accumulate pseudo-indicans, i.e. glycosides producing blué
colours under certain conditions. Loganin and loganic acid were found in many species of Strychnos
(A. DENoOEL et al., Contribution a I'étude chimique des Strychnos du Congo Belge, Bruxelles 1953
publ. par Ministére des Colonies, Direction de I’Agriculture). Loganin has also been isolated from Me-
nyanthes trifoliata (Gentianaceae). In the genus Buddleja loganin is replaced by the related glycoSld"‘
aucubin, which is a characteristic compound of many families of Tubiflorae (CuasLot, Theése [Pharm-
Univ. Paris 1955). This may indicate rather clear relationships between Buddlejeae and some families of
Tubiflorae. This assumption is strengthened by the fact that still other types of glycosides are common 0
Buddlejeae and different taxa of Tubiflorae.The flavonoid compound buddleo-flavonoloside is known to be
identical with linarin from Liraria (Scrophulariaceae) and according to a recent suggestion of HARBORN
& CorNER (Biochem., J. 81, 1961, 242) the third heteroside (= buddleoside) known to occur in Buddlej
is probably identical with orobanchoside from several species of Orobanche (Orobanchaceae). The
recent elucidation of the structures of loganin, aucubin, and other pseudo-indicans (for instance as
peruloside from Rubiaceae) and related compounds (gentiopicrin and gentianin from Gentianacedt
seems to be highly interesting for taxonomy (for structures compare R. THoMas, Tetrahedron Let}?rs
1961, 544-553). 1t is very probable that many constituents isolated from species belonging to fam! ies
of the orders Loganiales, Contortae, Tubiflorae, and Rubiales are biochemically intimately related.

As a whole, the Loganiaceae have hitherto not been studied intensively by phytochemists. Most 0!
research has been concentrated on the alkaloid-bearing species of Strychnos. Chlorogenic acid, some mtef:
penes, rubber (fruit of Fagraea), bitter principles (Fagraea) and saponins were demonstrated to be Pfesl
ent in some species, The distribution and chemistry of these compounds is not yet sufficiently wcd
known to permit their use for chemotaxonomical speculations. On the other hand, as already mention¢?
Loganiaceae are biochemically related to Apocynaceae and Rubiaceae by the glycosides and alkalo!
of the subfamily of Loganioideae and to Scrophulariaceae and derived families by the different types
glycosides present in the subfamily of Buddlejoideae.—R. HEGNAUER. be

Morphology. Stipules. The leaf-bases are probably all developed into vaginae connatae. They can =
developed as a stipular line only, can form a sheathlike connection between the petioles (vaginae inter
petiolares; fig. 23b), or can be moreover connected in the leaf-axils as an ocrea (fig. 10b). In the last ¢4
either the interpetiolar part may be strongest developed (interpetiolar stipules, fig. 31a) or the axi a .,
part is predominant (axillary scales’ of Fagraea, fig. 3, 6, 20f). The stipules resemble those of the :
biaceae; they are persistent except in Mostuea where the upper portion withers. Some species of Fag” aen
have auricles at the base of the petiole outside of (and sometimes hiding) the ocrea; they may be ta!‘fw
at first sight as stipules, but are of distinctly laminar origin (fig. 3c—d). Most genera of the Budd@fem.
show a (sometimes faint) stipular line. In Buddleja the laminais often decurrent along these stipular lgﬂfa’;
in that case there may be a pair of auricles at the leaf-base, or these may be combined into an ‘interPet!Ola,
stipule’ on either side of the node, or the leaves may be perfoliate. In some Buddlejas the interpeti© al
stipules develop into asecond pair of (slightly smaller) leaves decussate to and inserted between the no~ ‘
leaf pair (analogous to those of Galium and Asperula in the Rubiaceae). Whether the stipular line © It
Buddlejeae is comparable with the vaginae connatae of the other Loganiaceae deserves further st ¥ \
seems to me that there is a gradual series from the stipules of the Loganiaceae to those of the Rubi“ceosv
the latter usually being better developed organs. In the related Apocynaceae axillary scales similar t0 t!}iesr
found in Fagraea are also known, for example in Conopharyngia, but they also occur in other fam! of
for instance Guttiferae. HASSELBERG (Symb. Bot. Upsal. 2, 3, 1937, 1-170) gave an extensive accoV
the morphology of the stipules in the Loganiaceae. of

Aestivation of the corolla-lobes. The aestivation of the corolla-lobes can be valvate, imbricat® all
contorted. This character seems to be of some systematical importance; in most of the tribes, an
genera with only one exception, we find only one type of aestivation: ’

Potalieae: contorted.

Buddlejeae: mostly imbricate, valvate in Peltanthera and Nuxia.

Antonieae: valvate.

"Gelsemieae: imbricate.

Strychneae: valvate.

the
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Loganieae: Logania imbricate, Geniostoma imbricate or contorted, Labordia contorted.

Spigelieae: Spigelia and Mitrasacme valvate, Cynoctonum and Polypremum imbricate.

Delimitation and subdivision. Loganiaceae are considered to be a heterogenous family. Especi-
?“)j the position of Buddleja and related genera has given rise to controversial opinion. To gain a better
Insight in this matter I felt compelled to study all genera, from almost all of which herbarium material
Was available and has been analyzed; in few cases my work was supplemented by examining published
eScriptions and plates. Furthermore, I have used data derived from anatomy, cytology, palynology,
®mbryology, and phytochemistry.

From these studies emanated the following subdivision into tribes, to which have been added the names
of genera which I have accepted:

A. Potalieae: (1) Potalia, (2) Anthocleista, (3) Fagraea.

B, Buddlejeae: (4) Peltanthera, (5) Sanango, (6) Nuxia, (1) Androya, (8) Gomphostigma, (9) Buddleja,
(o) Emorya, (11) Adenoplusia, (12) Adenoplea.

C. Antonieae: (13) Bonyunia, (14) Antonia, (15) Norrisia, (16) Usteria.

. Gelsemieae: (17) Gelsemium, (18) Mostuea.

E, Strychneae: (19) Strychnos, (20) Gardneria, (21) Neuburgia.

F. Loganieae: (22) Geniostoma, (23) Labordia, (24) Logania.

- Spigelieae: (25) Polypremum, (26) Cynoctonum, (27) Spigelia, (28) Mitrasacme.

Genera dubia: Retzia, Desfontainea.

) Lagree with SOLEREDER (in E. & P. Nat. Pfl. Fam. 4, 2, 1892-95, 19-50) that the Loganiaceae represent
4 Well-circumscribed family, and that at least some of the tribes show clear mutual relationships. From

IS follows that I disagree with HutcHinsoN (Fam. FL Pl ed. 2, 1, 1959, 370-378) who raised nearly
Al tribes to family rank, keeping only the Loganieae and Gelsemieae in Loganiaceae in the restricted sense;
¢ largely maintained the suprageneric taxa of BENTHAM & HOOKER. His delimitation of some of the tribes

llfers from that of SOLEREDER; therefore, his families are sometimes less homogeneous and less sharply

“lined than SOLEREDER’S tribes. For the rest, the raising of tribes to the rank of families leads, it seems
® me, not to scientific gain if these families are mutually kept in the same position within an order.
HCritical remarks in more detail follow below; all generic names mentioned by either SOLEREDER or

UTCHINsON are included, as well as some more recently ascribed to the family.

A. Potalieae. For a survey, see LEEUWENBERG, Act. Bot. Neerl. 10 (1961) 1-53. :

1) Potalia. Monotypic; tropical South America. Shows distinct relationships to both other genera.

2) Anthocleista. 14 spp.; tropical Africa. For a revision see LEEUWENBERG, Lc. Closest allied to Fagraea.
. Fagraea. c. 35 spp.; SE. Asia, Malaysia, tropical Australia, and the southwestern Pacific. Distinctly
tlated to both other genera.

e Buddlejeae. This is a group of mutually distinctly related genera, the systematic position of which

Still a source of controversial opinion. In fact this all comes to the same thing: its position with either
ine SC{ophulariaceae or the Loganiaceae, as a tribe or a sqbfamily, or as a family of its own. Up to and
lhcludmg EicHLER (Blitthendiagr. 1. 1875. 210) this generic assemblage was mostly treated as a tribe of
; ?Scrophulariaceae. BeNTHAM & HOOKER (Gen. Pl. 2, 1876, 787) were apparently the first who included
s{.'ﬂ the Loganiaceae (as a subtribe of the tribe Euloganieae), probably on account of the presence of
. IDules, SoLEREDER, L.c., raised it to the rank of a subfamily, and opposed it to the other Loganiaceae,
i:a'my on anatomical grounds, remarking that, apart from the stipules, they could as well be included
ii the Scrophulariaceae. WILHELM (Die Samenpfl. 1910, 90) was apparently the first who  raised
els group to family rank. These Buddlejaceae were usually placed near the Loganiaceae, but sometimes
h.?‘r {he Scrophulariaceae. Recently HARTL (Oest. Bot. Z. 103, 1956, 185-242) included them again as a

1% in the Scrophulariaceae, in which he was followed by some German authors (WAGENITZ, TROLL),

the main differences between the Buddlejeae and the other Loganiaceae mentioned are:

(}_) Intraxylary phloém. Absent in the Buddlejeae and Polypremum, present in all other Loganiaceae.
in 1) Glandular-capitate hairs. Present in Buddlejeae except Peltanthera, in Mostuea (on the style),
Qfogania (on the ovary), and in Mitrasacme (on the calyx, sec. KLETT in Mez, Bot. Arch. 5, 1924,

), absent in all other Loganiaceae.

i i) Stellate hairs. Present in the Buddlejeae (except Peltanthera and Sanango) and in Spigelia, absent
all other Loganiaceae.

V) Unicellular or uniseriate hairs. Absent in most of the Buddlejeae, present in Peltanthera and

"ango of the Buddlejeae and in the other Loganiaceae.

Ota") Pericyclic cork in the Buddlejeae except Peltanthera and probably Sanango, superficial cork in the

St Loganiaceae.
in Vi) ?olleters. Absent in the Buddlejeae and Polypremum, present in the other Loganiaceae, at least

e leaf axils.
e, C REMEFA nsnally included in the Buddlejeae (those cited in the survey above under B, plus Poly-
of Mum) are thus still marked off from the other Loganiaceae by the absence of intraxylary phloem and
2 °°1|_eters. Data derived from cytology, palynology, embryology, and phytochemistry sustain in general
bae ationship with the Scrophulariaceae. However, these data are very incomplete and comparisons often
»¢d on one or a few genera which are only distantly related (for example Spigelia and Buddleja). These
‘Suments may therefore loose significance if all genera are examined, as for example has already appear-
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ed in palynology and chromosome numbers which have yielded a very varied pattern within the Loga-
niacege. A comparison in these fields of Peltanthera with the Antonieae and of Polypremum with the Spi-
gelieae would be highly desirable.

Two other facts are in favour of a closer relationship between the Buddlejeae and the Loganiaceae.
The genus Peltanthera (and the closely related Sanango) is on the one side closely related to Nuxia, but
shows on the other side a distinct alliance to the Anronieae, and was in fact included by HUTCHINSON
in the Antoniaceae. Polypremum has been included mostly in the Buddlejeae, but HUTCHINSON included
it in the Loganiaceae sensu stricto; in my opinion it should be included in the Spigelieae on account of the
herbaceous habit, the membranous, sheath-like interpetiolar stipules, the partly inferior ovary, and the
nearly basally inserted peltate placentas, all characters which are unusual in the Buddlejeae. Inclusion of
Polypremum in the Spigelieae as accepted here entails the breakdown of the only two characters by which
the Buddlejeae deviate from the other Loganiaceae.

Concluding, the affinity of the Buddlejeae is clearly with both the Loganiaceae and the Scrophulariaceae-
But on account of the unsharp delimitation against the Loganiaceae and especially the distinct relation-
ships with the Antonieae 1 prefer to include them in the Loganiaceae. In the Scrophulariaceae they wou
represent an isolated basal offshoot; within the Loganiaceae they are definitely less isolated than the Po-
talieae and the Spigelieae. )

(4) Peltanthera. Monotypic; tropical Central and South America. Especially related to Sanango and
to Nuxia, furthermore to the Antonieae (included by HUTCHINSON in the Antoniaceae).

(5) Sanango. Monotypic; tropical South America. Related to Peltanthera.

(6) Nuxia (syn. Lachnopylis). About 20 spp.; South Africa and Madagascar. Close to Peltanthera and
to Sanango. ’

(7) Androya. Monotypic; Madagascar. Closely related to Nuxia but sufficiently different. Originally
described in the Oleaceae.

(8) Gomphostigma. A few spp.; South Africa. ]

(9) Buddleja (syn. Chilianthus and Nicodemia). More than 100 spp.; in the tropics and subtropics
worldwide with the exception of the western half of Africa, Australia, and the Pacific. Emorya, Adeno-
plusia, and Adenoplea are closely related and should probably be united with it.

(10) Emorya. Monotypic; southwestern North America. Probably to be included in Buddleja.

(11) Adenoplusia. A few spp.; Madagascar and East Africa. Closely related to Adenoplea; both should
possibly better be sunk in Buddleja.

(12) Adenoplea. A few spp.; Madagascar. Should probably be combined with Adenoplusia, and both
possibly with Buddleja.

C. Antonicae.

(13) Bonyunia. About 2-5 spp.; tropical South America. Close to the next two genera.

(14) Antonia. Monotypic; tropical South America. Close to both Bonyunia and Norrisia.

(15) Norrisia. Two spp.; Malaysia. Close to the foregoing two genera.

(16) Usteria. Monotypic; tropical Africa. Somewhat isolated.

D. Gelsemieae, : )

(17) Gelsemium. Three spp.; southern North and northern Central America and SE. Asia (also 19
Malaysia). Shows also relationship to the Antonieae.

(18) Mostuea (syn. Coinochlamys). Eight spp.; tropical Africa and northern South America. R
vision: LEEUWENBERG, Med. Landbouwhogesch. Wageningen 61, 4 (1961) 1-31. Shows also relationshiP
to the Strychneae.

E. Strychneae.

(19) Strychnos (syn. Scyphostrychnos; see LEEUWENBERG, Act. Bot. Neerl. 11, 1962, 47-50). Abob*
150-200 spp.; worldwide in the tropics and subtropics.

(20) Gardneria (syn. Pseudogardneria). Five spp.; SE. and E. Asia, Malaysia. Revision: LEENHOUTS
Bull. Jard. Bot. Brux. 32 (1962) 431-439.

(21) Neuburgia (syn. Couthovia and Crateriphytum). About 10-12 spp.; Malaysia and the southwest
Pacific. Shows aiso affinities to the Loganieae.

F. Loganieae.

(22) Geniostoma. About 2040 spp.; Malaysia and the Pacific. Close to Labordia.

(23) Labordia. About 20 spp.; Hawaii. Hardly generically different from Geniostoma. ]

(24) Logania. About 20-30 spp.; Australia (also Tasmania and New Zealand) and New Caledon*

G. Spigelieae. st

(25) Polypremum. Monotypic; subtropical North and South America. By SoLerepEr and mo>
subsequent authors included in the Buddlejeae, by HUTCHINSON in the Loganiaceae sensu stricto. Di
tinctly related to Mitrasacme and Cynoctonum; compare also the notes to the Buddiejeae. "

(26) Cynoctonum (syn. Mitreola). Six spp.; tropical and subtropical America, Madagascar, SE. AS'™*
Malaysia, and North Australia. L

(27) Spigelia (syn. Pseudospigelia). About 50 spp.; tropical and subtropical America, 1 species I
turalized in Africa and Malaysia. - - a

(28) Mitrasacme. About 40 spp.; Australia (also Tasmania and New Zealand), SE. and E. AS®®
Malaysia, the Carolines, and New Caledonia. :

ern
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Mitrasacmopsis, a monotypic genus from Madagascar, described by Jover in the Loganiaceae-Spigelieae
and accepted as such by HUTCHINSON, should be excluded from this family. The leaves show abundant
ffphldes, a character which is absent in the Loganiaceae, but characteristic of many Rubiaceae, as Dr
L. E, B. BReMekamP informed me. It should be included in the Rubiaceae-Hedyotideae and seems to be
®specially close to the African genus Diotocranus.

esfontainea. Monotypic; Andine South America. Included by HUTCHINSON in the Potaliaceae, also
Occasionallv nlaced in ar near the Solanaceae.

Retziq, Monotypic; South Africa. Relationships uncertain.

Systematic affinities. The relationships of the Loganiaceae are threefold:

, =8pecially the Poralieae are distinctly related to the Apocynaceae-Tabernaemontaninae. The main
viaracters in which they differ from the Apocynaceae are the absence of laticiferous vessels (but Fagraea
cas a laticiferous tissue under the epidermis of the fruits) and of the more complicated type of stigma

aracteristic of the latter family.
inf h}‘f Spigelieae show a distinct relationship to the Rubiaceae-Hedyotideae. As a whole, supe}'ior versus
c €rior ovary is a good distinguishing character between Loganiaceae and Rubiaceae. In this case the

aracter is, however, not sharp: in the Spigelieae the ovary is superior or partly inferior, in the Hedyoti-
re‘“ 1t is often only halfway inferior or even less. The best distinguishing characters are the absence of
aphides and the always superior fruit in the Spigelieae.

. The Buddlejeae show an indubitable affinity to the Scrophulariaceae, as discussed above. The main

1 erel}ce with the latter family is the stipular line which is present in most genera.

Ossibly there is some relationship with the Oleaceae which must then be found with the Antonieae

Gelsemieae.
he morphological relationships are mainly confirmed by the data provided by the auxiliary sciences.
agree with HUTCHINSON in accommodating the Loganiaceae in an order Loganiales, from which the
Tders Contortae (Gentianales), Tubiflorae (Scrophulariales), and Rubiales can be derived. The Oleaceae
Ould possibly be included in the Loganiales, as proposed for example by SOLEREDER and by HUTCHINSON,
in ;JSGS. Some species are reputed for thqir alkaloids. Best known of these are strychnine and brqcine
I, € seeds of several Strychnos spp., especially S. ignatii and S. nux-vomica; furthermore the very poison-
oI5 gelsemin from the roots of Gelsemium. Some species of Fagraea and the Norrisias are good timber-
“%88. A few species, mainly of Fagraea and Buddleja, are planted as ornamentals.

Otes, Many years ago Dr C. A, BACKER started a revision of this family but had to give up on
unt of failing eyesight; his MSS were put at my disposal. I have further cooperated with Dr A. J. M.
EUWENBERG, Wageningen, who is revising the African Loganiaceae, by exchange of MSS.

and

Aceo

Lw. KEY TO THE GENERA
oody plants.
* tlowers 4-merous. At least underside of leaf always tomentose; hairs stellate or glandular-capitate
2. Buddleja
2 Flowers 5-merous. Plants mostly 4- glabrous; underside of leaf not tomentose; hairs neither stellate
hor glandular-capitate.
3 eaves 3-5-plinerved. Tendrils often present . . . . ... ... . ... . 5. Strychnos
- Leaves penninerved. No tendrils. -
- Inflorescences terminal, sometimes also lateral.
- Corolla-lobes valvate in bud. - ‘ - -
6. Corolla outside densely tomentose, without a hair-ring in the mouth. Capsule 2-valved, densely

hairy, Seeds many, minute, spindle-shaped . . ... ... .. .. ... 3. Norrisia
6. Corolla outside glabrous, inside with a hair-ring in the mouth.Fruit drupaceous, indehiscent,
glabrous. Seeds 1-2, large, spindle-shaped, remaining in a stone . . . . . 7. Neuburgia

- Corolla-lobes imbricate or contorted in bud.
7. Corolla-lobes contorted. Trees, shrubs, or epiphytes. Fruit baccate, almost never dehiscent.

Seeds many, angular, embedded in pulp . . . .. ... ... .. ... 1 Fagraea

7. Corolla-lobes imbricate. Liana or straggling shrub. Fruit a dry capsule, 2-valved. Seeds c. 8,

4 elliptic to bean-shaped, winged all around . . . . . ... ... ... 4 Gelsemium
« In .

florescences exclusively lateral.
- Fruits baccate, indehiscent.
- Corolla-lobes contorted in bud. Seeds small, angular . . . . . . . . . . 1. Fagraea
9. Corolla-lobes valvate in bud. Seeds fairly large (}4-1 cm), orbicular or elliptic. 6. Gardneria
- Fruits capsular, with 2 caducous valves. Seeds small, embedded in a red or orange placenta.

A _ 8. Geniostoma
1o hual, rarely perennial herbs.

Owers 4-merous. Leaves 1-nerved or curvinerved. . . . . . .. . . . . . 11. Mitrasacme
'1 lowers S.merous. Leaves penninerved.

* Stem with some pairs of small leaves and at the base of the inflorescence a pseudowhorl of 4
1 arger leaves. Inflorescences unbranched . . . . . . e o s« s« « o 10. Spigelia

* NO whorled larger leaves at the base of the inflorescence. Inflorescences dichasially branched.
' 9, Cynoctonum
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‘Fig. 1. A strangling Fagraea sp. at Pondok Patjet, Mt Singalang, Central Sumatra (W. MEYER,
1956).
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1. FAGRAEA

Thung, Vet. Acad. Handl. Stockh. 3 (1782) 132, t. 4; Leend. Bull. Jard. Bot.
Brux, 32 (1962) 418-431.—Bertuchia DENNST. Schluess. Hort. Malab. (1818) 30,
hom, inval —Cyrtophyllum REINW. [ex BL. Cat. (1823) 47; Isis 1 (1823) 313-314,
"om. nud.] Syll. Pl. Ratisb. 2 (1826) 8.—Kuhlia REINw. [ex BL. Cat. (1823) 51,
"om. nud.] Syll. P1. Ratisb. 2 (1826) 6, nom. illeg.,non H.B.K. (1825).—Picrophloeus
B, Bijdr. (1826) 1019.—Utania G. DoN, Gard. Dict. 4 (1838) 663.—Kentia
§TEUD. Nomencl. ed. 2, 1 (1840) 845, nom. illeg.—Flemingia HUNTER in Ridl. J.
Eff. Br. R. As. Soc. n. 53 (1909) 83, nom. inval., non ROxB. ex AIT. (1812).—

1g. 1-23,

Terrestrial, epiphytic, or hemi-epiphytic, often scrambling shrubs, woody
?hmbers, or small to fairly large trees, glabrous in all parts. Stipules connate into
40 ocrea which usually early splits (interpetiolarly) into 2 axillary scales, these
I8¢ or partly to entirely adnate to the base of the petiole; axillary colleters all
dround the node. Leaves petioled or sometimes sessile, coriaceous or more or less
leshy, nearly always entire (crenulate in F. crenulata), base usually decurrent and
Sometimes auriculate; penninerved, nerves often, veins nearly always inconspic-
Yous to jnvisible. Flowers solitary, in twos, or. in 3- to many-flowered cymose
\tarely glomerulous, thyrsoid, or by reduction racemose or spicate) inflorescences,
Bearly always terminal, usually with a pair of strong basal branches in the upper
“af-axils; peduncle nearly always quadrangular in section, slightly compressed,
Yometimes terete, branches usually distinctly compressed. Bracts (except lower
O0es) small and scale-like. Bracteoles usually present, mostly similar to the bracts;
Ut smaller, in some species large and enveloping the calyx, in that case often
(3) pairs present (fig. 21). Calyx thick-fleshy to coriaceous, in some species even
. Most woody, lobes imbricate, nearly always rounded, thick with a thin margin,
"side with colleters at the base. Corolla fleshy, sometimes very thick, creamy-
"Nite (outside sometimes greenish or pinkish), the second day turning to yellow or
Uange, tube consisting of a tubular, thin(ner)-walled basal part which may be
aery. short and included in the calyx but can form the greater part of the tube, and

thicker-walled upper part which is either tubular and only slightly widened to-

atds the mouth, or narrowly to widely funnel-shaped; lobes contorted, over-

apping to the right, variable in length but always shorter than the tube, rounded.
“amens inserted in the throat (between the basal and the upper part of the tube),
Some species on a thickened ring (fig. 23b); filaments broadened at and geni-~

Ulate just above the base, strap-shaped, sometimes filiform; anthers basifixed,
Uther deeply bifid at the base and blunt-ellipsoid, or shallowly bifid and acute-

Near; cells dehiscing lengthwise, introrse. Ovary ellipsoid, tapering into a filiform

Cylindric (in sicco deeply lengthwise grooved) style about as long as the tube
Udistinctly exserted; stigma capitate, obconical, peltate, or 2-lobed; ovary either
el"lc_ellftd with 2 parietal placentas, or 2-celled with axile placentas; placentas peltate,.

Iptic, with oo ovules. Fruit: berry, but in some large-fruited species 4-valved;
Sll_a.lly globular to ellipsoid, crowned by the style-base, pale greyish-green or

Wish or turning via yellow and orange to bright red; under the epidermis with

Sticky white latex; calyx not or slightly enlarged (caducous in some forms of
) blumei). Seeds oo, irregularly angular, ¢. 1 mm long, minutely warty, brown.
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Distr. About 35 spp., from Ceylon and the Malabar coast through SE. continental Asia to South
China, Hainan, and the southern peninsula of Formosa, throughout Malaysia, in the Northern Territory
and NE. Queensland, and in the Pacific from the Marianas to the Marquesas and the Tubuai Is. and New
Caledonia in the southwest; distinctly centered in Malaysia. LEENH. Pac. Pl. Areas 91. Fig. 3.

Ecol. Mostly heliophilous plants, along forest edges, on river-banks, in open places, also shrubs orf
trees in light forest and savannahs; from sea-level up to ¢. 3000 m. As epiphytic shrubs they are usually
found on the trunk of large trees, clasping the stem with their roots; the latter may reach the soil whereby
the plant becomes a hemi-epiphyte (fig. 13). Some collectors noted that the same species could be found
as an epiphyte at lower altitudes, terrestrial at a higher altitude. F. crenulata is adapted to permanent of
periodical swamp conditions. As to climate, most species grow under everwet conditions, a few only ar¢
tolerant to seasonal conditions (for example F. fragrans).

Flowers are mainly visited by insects (especially Xylocopa spp. and butterflies), some large-flowered
species also by birds, possibly some species by bats (see DERX, Ann. Bog. 1, 1950, 50). The anthesis of an
individual flower apparently lasts for two days, opening is after sunset; in F. blumei, F. auriculata, an
possibly in all large-flowered species the free halves of the lobes are released within 5-10 minutes, standing
out as the blades of a turbine after which the limb expands suddenly. The flowers are protandrous
(see Burck, Teysmannia 3, 1892, 201-203).

Dispersal is mainly effected by birds, not rarely by bats, apparently sometimes also by ants. At least
some or several species are myrmecophilous: they possess extra-floral nectaries near the leaf-base, on thé
leaf-blades, and on the calyces; in a few species with large auricles at the petiole ants live in the sheltef
provided by these. For the possible protection, given by these ants, see BURCK, Ann. Jard. Bot. Btzg 1
(1891) 95-98, and Mrs NIEUWENHUIS-VON UXKULL-GULDENBANDT, ibid. 21 (1907) especially p. 252
and t. 27 f. 60 & 67.

Anat. See vVON GUTTENBERG, Ann.Jard. Bot. Btzg 44 (1934) 35-41, f. 34-40; for the extrafloral nec
taries see also ZIMMERMANN, Ann. Jard. Bot. Btzg 18 (1901) 1, f. 1-7.

Uses. A few species are good timber trees, notably F. crenulata, F. elliptica, and F. fragrans. The lateX
under the epidermis of the fruits is widely in use as a glue. Some of the species with large flowers are local*
ly cultivated as ornamentals. .

Morph. The rebranching is mainly sympodial (also in the two species with axillary inflorescences):
The lower two or three internodes of the axillary shoots are in several species much longer than the furthef
ones of the same shoot; this is especially conspicuous in the species of sect. Cyrtophyllum, in which 2
shoot of some strongly lengthened internodes abruptly ends in a number of densely crowded leaf-pair$
(fig. 6).

The stipules are as well intra- as interpetiolary connate and form an annulus around the twig. Tl,“s
annulus is nearly always highest in the leaf-axils and often shows a suture between the leaf-bases. Wi
very few exceptions it soon splits into two ‘median stipules’, which I have called axillary scales (fig. 23)2

The auricles which are present in some species (fig. 2b-d) are no stipules but appendages of the base ¢
the blade; they are always inserted outside the stipules. In petioled leaves the blade is often decurre®
as a narrow wing along the petiole broadening at the base into the auricle, but in others the terete petio®
bears no trace of such wings. See HASSELBERG, Symb. Bot. Upsal. 2, n. 3 (1937) 49-50.

The ovary can be 2-celled with axile placentation, or 1-celled with 2 parietal placentas. The latter may be
the more primitive condition. The systematic value of this character cannot be thoroughly studied in ¢
herbarium. I tried to get a rough impression by making sections of one or two ovaries of several species:
of one ovary of several specimens of F. gracilipes (belonging to ‘elata’, ‘muelleri’, and *cambagei’), an
several ovaries of one specimen of F. gracilipes. I found that the ovary in one specimen is constd
‘elata’ and ‘cambagei’ both showed only 1-celled ovaries, but in ‘muelleri’ both types occurred. In so™
other species there was also a difference between my observations and descriptions or figures publish"' .
The tentative conclusion is that the inner structure of the ovary is variable and anyhow cannot serve 0
sectional or specific discrimination. During this investigation I found several ovaries which were s/
which may point to a tendency of dioecism, or dioecio-polygamism. This matter should be examin®
in more detail with plenty of fresh material.

Taxon. The genus has been subdivided here into three sections, sect. Cyrtophyllum with 3 SPP*
sect. Racemosae with F. racemosa as only species, and sect. Fagraea with 27 spp. e

A further subdivision of sect. Fagraea into sharply separated infrageneric taxa is not well pOSS‘b ‘;
The flowers provide still the best characters, especially the form of the stigma, 2-lobed or not, seems t 15
important. There is a group of species characterized by a 2-lobed stigma associated with linear aﬂthem
and inside the corolla with a ring on which the stamens are inserted (fig. 23). Unfortunately F. anmuld
has the ring but not the other two characters and F. gardenioides has linear anthers but no ring ana ?
2-lobed stigma. . : . es

The remaining species have a globular, obconical, or truncate stigma, which is, however, Some“mc_
grooved with a tendency to be slightly 2-lobed. There are two groups of species, one of which is Char?or
terized by auricles at the leaf-base, the other lacking this character. Though this character is constant o
the species it cannot serve for further infrageneric subdivision as it occurs in various degree of develo
ment and seems to be of minor importance systematically. ;

As to other specific characters the shape of the stipules is fairly constant.

nt,
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In general it has been found necessary to adopt a rather wide specific delimitation because it was often
aifficult to find reliable characters; especially the size of the corolla shows great but grading variation.
:::- auriculata, F. berteriana, F. blumei, F. ceilanica, and F. gracilipes are such species with wide circum=

Tiption.

Nomenclature. The name Bertuchia DENNST. is considered to be invalid as it is not fully in accordance
With Art, 42 of the Montreal Code.

The name Kuhlia REINw. is illegitimate, being a later homonym of Kuhlia H. B. K.; Utania and Kentia
Were both published as substitutes, the latter superfluously.

Flemingia HUNTER is not validly published as RIDLEY’s publication of the old MS of HUNTER'S was
only for historical reasons, and not to validate any name.

Fig. 2. Different kinds of stipules and auricles in Fagraea. a. Axillary scales and very faint auricles in

- eymae BACK. (BW. 8908), b. not-reflexed auricles in F. fastigiata BL. (KOORDERS 4329), ¢. small re-

flexed auricles in F. tacapala LEeNH. (EYMA 2473), d. well developed auricles in F. guriculata Jack
(SINCLAIR s.m.). All X 34.

KEY TO THE SPECIES

L Leaves minutely crenulate. Stem and branches prickly, . . . . . . . . .. . 12, F. crenulata
+ Leaves entire. Stem and branches unarmed.
- Inflorescences exclusively axillary.
. Inflorescences thyrsoid, usually corymbose, mostly many-flowered; peduncle slender. Stamens and

style far exserted . . . . . .. T T T Y s ow s v 2. F. fragrans
. Inflorescences condensed racemose, umbelliform, few-flowered; peduncle short and thick. Stamens
and style hardly exserted. . . . . . . . Y I P LR . 3. F. umbeilifiora

2. Inflorescences terminal (the lowest pair of strong branches often in the upper leaf-axils).
. Flowers and fruits small (calyx 2-3 mm, corolla-tube 314-8 mm, fruits 5-8 mm@). Inflorescences
many-flowered, corymbose G s B s W s W @ s mom s W 8 w8 1. F. elliptica
4. Flowers and fruits distinctly larger. Inflorescences rarely corymbose. z .
5. Leaves with distinct auricles (reflexed or not) at or slightly above the base (fig. 2b—d).
6. Auricles reflexed. Young leaves not cohnate. Inflorescence without an involucrum of reduced

leaves.
7. Auricles on the petiole distinctly above the axillary scale (fig. 2b). Calyx 7 mm long, sepals
connate for more than 24 of theirlength . . . . . . . . . « « « 11, F, fastigiata

7. Auricles at the very leaf-base, clasping the axillary scale (fig. 2c—d). Calyx (8-)10 mm or more,
sepals for their greater part (mostly nearly completely) free.
8. Flowers in many-flowered inflorescences. Bracteoles one pair, attached to the lower half of the
pedicel. Corolla-tube 2-3 cm.

9. Leaves blunt to acute at the apex; nerves 8-10 pairs. Inflorescences about corymbose
(branches erecto-patent and not of the same length). Bracteoles (14-)1-114 cm. Calyx 14~
214 cm long, sepals nearly free. Corolla-tube widely funnel-shaped. . . . 14. F. tacapala

9. Leaves rounded (apart from the acumen) at the apex; nerves 7-8 pairs. Inflorescences py-
ramidal (branches transverse to the rachis and of nearly the same length). Bracteoles 214-3
mm. Calyx 8-10 mm, sepals connate for 14-14. Corolla-tube slenderly funnel-shaped.

# 15. F. woodiana
8. Flowers solitary or inflorescences up to 5(-7)-flowered. Bracteoles 1-3 pairs, attached to the
upper half of the pedicel. Corolla-tube 415-15 cm.

10. Calyx enveloped by 2(-3) pairs of decussate bracteoles, the upper of which being at lsast

half as long as the calyx (fig. 21). Flowers solitary.
11. Nerves hardly visible. Sepals rounded (fig. 18b) . . . . . . . . . 19, F, involucrata



302 FLORA MALESIANA [ser. I, vol. 6°

11. Nerves distinctly prominent on the lower side. Sepals long and acute (fig. 2le).
20. F. macroscypha

10. One or two pairs of small appressed bracteoles at the base of the calyx, much smaller than

the latter. Inflorescences 1-3(~7)-flowered . . . . . . . . . . . . 18. F. auriculata
6. Auricles not reflexed. Leaves connate when young. Inflorescence with an involucrum of reduce
leaves.

12. Corolla-tube tubular, slender, c. 11 cm. Sepals nearly halfway up connate. 16. F. longiflora
12, Corolla-tube funnel-shaped, 3-315 cm. Sepals connate for about 14 of their length. .
' - 17. F. carstensensiS

5. Leaves without distinct auricles (fig. 2a).

13. Stipules, even in full-grown leaves, connate around the twig into an ocrea which is hardly longer
in the leaf-axils than between the petioles (fig. 10b). Inflorescences distinctly and mostly fairly
long-peduncled, racemiform to spiciform, usually with many spaced, decussate, rather short,
cymose glomerules (sometimes corymbiform or the whole inflorescence reduced to one fairly
long-stalked glomerule) (fig. 9) . . . . « « ¢ ¢ ¢ ¢« v v i 0 v e e e 4, F, racemosa

13. Stipules soon interpetiolary (nearly) fully split, distinctly lengthened in the axils (fig. 23f)-
Inflorescences not distinctly peduncled; flowers either solitary, or in few-flowered sessile glomeru-
les, or with a pair of strong basal branches in the upper leaf-axils.

14. Full-grown stigma distinctly 2-lobed (fig. 23d). Stamens inserted on a fleshy ring in the corolla-
tube; anthers linear, only slightly bifid at the base (fig. 23b).

15. Nervation seemingly dense, as between every two nerves an intermediate vein is nearly as
strongly developed as these, together ¢. 20 pairs (nervation not very conspicuous). Leaves
relatively large and especially broad (9-23 by 414-14 c¢m). Inflorescences usually widely an
Jaxly branched . . . . . . . . . . 000l e e e e e e e 31. F. berteriand

15. Nervation (nearly) invisible, nerves spaced, 4-12 pairs. Leaves usually smaller and often
narrower (4-15 by 214-714 cm). Inflorescences rather dense. .

16. Leaf-base subcordate to rounded, rarely broadly cuneate, distinctly set off from the petlole-
Bracteoles, if present, apical, appressed to the calyx . . . . . . . .. 28. F salticola
16. Leaf-base acute, decurrent. Bracteoles attached about halfway the pedicel.

17. Corolla-tube tubular or narrowly funnel-shaped, 14-4 cm. Axillary scale usually distinctly
broader than the base of the petiole, 3-10 mm long. Leaf apex often shortly and broadly
acuminate. Fruits broadly ellipsoid to subglobose, contracted into a strong conical beak_;

29. F. bodent!

17. Corolla-tube long-tubular, 7-11 cm. Axillary scale inconspicuous, 3-5 mm long. Leaf-ape*

blunt to rounded, not acuminate. Fruits oblong-ellipsoid, acute . . . 30. F. gitingens's
14. Full-grown stigma capitate, obconical, or peltate (in the latter case sometimes slightly 2-lobed):

Stamens not inserted on a ring (F. annulata excepted); anthers oblong to elliptic, about halfway

bifid (F. gardenioides excepted).

18. Corolla-tube 6-14 cm, cylindric or almost so.

19. Calyx Y5-1 cm long; anthers 4 mm. Flowers in sessile glomerules, rarely solitary.
8. F. tubulos?
19. Calyx 11455 cm; anthers 7 mm long or more. Flowers solitary or in up to about 5-flower¢
cymes.

20. Calyx enveloped by an involucrum consisting of two pairs of large bracteoles.

: 21. F. resinos?

20. Calyx not enveloped by such an involucrum. . .

21. Anthers linear, bifid at the very base only. Stipules conspicuous. . 23, F. g:u'deniondes
21. Anthers oblong to elliptic, bifid till about the middle. Stipules not very conspicuous
22. Flowers in ¢. 5-flowered cymes. Bracteoles small, attached about halfway the pedicel, pa-
tent. Calyx 114-134 cm high. Anthers 7 mm long. Fruits subglobular, 5 cm @. Axillar
scale truncate to slightly emarginate. The Ceylonese form . . . . 5. F. ceilanic?

22. Flowers solitary or rarely in twos. Bracteoles 14—1 cm long, attached just below a{h
appressed to the calyx. Calyx (114-)2-5 cm high. Anthers 1-134 cm long. Fruits ellipso!®

4-7 cm long. Axillary scale rounded . . . . . . . . . . ... 22. F, carnos

18. Corolla-tube less than 6 cm, funnel-shaped. .

23. Flowers sessile, in 3-7-flowered glomerules. s

24. Calyx ¥%-1Y4 cm high, Axillary scale inconspicuous, rounded, appressed to the twig. I;C?’;Vea
7-24 by 334~10 cm; midrib slender, rounded beneath, nerves invisible. 7. F. acuminatissi®

24. Calyx 2%4-3 cm high. Axillary scale conspicuous, 2-lobed, adnate to the petiole. Leavé
20-38 by 8-18 c¢m; midrib bold, keeled beneath, nerves conspicuous. 13. F. truncad

23. Flowers either solitary or distinctly pedicelled in few-flowered, or in widely branched a0

many-flowered inflorescences. o

25. Inflorescences warty-lenticellate . ... « + ¢ ¢ ¢ = ¢ 4o = v« o . . 10.F blum

25. Inflorescences not warty-lenticellate (at least during anthesis!).

26. Calyx partly enveloped by an involucrum consisting of 1 or 2 pairs of large bracteoles”
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27, Involucrum composed of one pair of confluent bracteoles (fig. 14c). 5. F. ceilanica

27. Involucrum composed of two pairs of free bracteoles . . . . . . 25, F. calcarea
26. Calyx without involucrum.
28. Nerves distinctly prominent beneath . . . . . . . . . . o wow s o 9. F. ridleyi

28. Nerves either impressed, or inconspicuous to invisible.

29. Stamens inserted on a distinct thickened ring about halfway the corolla-tube.

6. F. annulata
29. Stamens not inserted on a distinct thickened ring.
30. Leaves subsessile, rounded to subcordate at base, faintly auriculate (fig. 2a); nerves
5-6 pairs. Inflorescences usually 2-flowered . . . . . . . . . .. 27. F. eymae
30. Leaves nearly always petioled, acute to decurrent at base; mostly more nerves (one
form of F. ceilanica has a rounded to subcordate leaf-base, but is not auriculate and has
 4-15-flowered inflorescences).

31. Axillary scale conspicuous, rounded, truncate, or emarginate at the apex. Inflorescen-
ces up to 5-flowered. Pedicels robust. Anthers 7152 mm long or more. Stigma peltate.

32. Leaves often slightly auriculate at the base; midrib keeled beneath; nerves incon-
spicuous, up to 20 pairs. Sepals connate for half their length or less. Fruits ellips-
oid, 6~7 cm long, not distinctly beaked . . . 18. F. auriculata ssp. parviflora

32. Leaves never auriculate; midrib rounded beneath; nerves about invisible, up to 10
pairs. Sepals connate for half their length or more. Fruits subglobular, up to 5 cm
long, with a long and slender beak . . . . . . . . .. ... 24, F. curtisii

31. Axillary scale inconspicuous, rounded, rarely truncate at the apex. Inflorescences
mostly more than 5- flowered. Pedicels nearly always slender. Anthers up to 7%4 mm
long. Stigma capitate, obconical, or more exceptionally peltate.

33. Usually a shrub or climber. Midrib flat or prominulous above, nerves usually invisi-
ble. Calyx 1-2% (—4)cm long (in the form ‘khasiana’ 6-714 mm). Anthers usually more
than 5 mm long. Stigma obconical to peltate . . . . . . . . 5. F. ceilanica

33. Usually a tree. Midrib mostly grooved above, nerves delicately grooved on both
sides. Calyx Y4—-%; (-114) cm long. Anthers up to 5 mm long. Stigma capitate to sub-
obconical . . . . . . .. TR R TR R 26. F. gracilipes

1. Section Cyrtophyllum

(BREINW.) BL. Rumphia 2 (1838) 34.—Cyrtophyllum REINW. 1826.—Picrophloeus
sL' 1826.—Fagraea subg. Cyrtophyllum MiqQ. F1. Ind. Bat. 2 (1857) 375.—Fagraea
L. Paryiflorae Bta. J. Linn. Soc. Bot. 1 (1856) 100.—Flemingia HUNTER in
L. 1909, nom. inval.

Caves not auriculate. Inflorescences corymbose, with many small flowers;

Orolla-tube always tubular; stamens and style far exserted (except in F. umbelli-
%ra); fruits globular, small.

L,
s4Fag|‘aea elliptica Roxs. [Hort. Beng. (1814) : i e e e
eg Jom. nud] Fl Ind. ed. Wall, 2 (1824) 32;
MiQ ?Il:rey 1 (1832) 462; DC. Prod. 9 (1845) 30;
(Igy L. Ind. Bat. 2 (1857) 376; K. & V. Bijdr. 9 \
Tjiy 2, 34 Atlas 2 (1914) f. 330; Koorp. Fl. g
Bog 13 (1918) 48; CamMerr. Bull. Jard, Bot. [&
1270. 1I, 5 (1923) 316; Heyne, Nutt. Pl (1927)
(194é AKH, f. in Back. Bekn. Fl. Java (em. ed.) 7
BL_ )"fam. 170, p. 13.—Picrophloeus javanensis
{13, dr. (1826) 1020; DoN, Gard. Dict. 4 o
Specio) 66; DC. Prod. 9 (1845) 32.—Cyrtophyllum a 3
\1845{‘""’ BL. Bijdr. (1826) 1022; DC. Prod. 9 o o 1.4
i, >» 313 RipL. FL. Mal. Pen, § (1925) 322, “— = i
Sysi ar. montanum.— WillughbeiaellipticaSPReNG.  Fig. 3. Distribution of Fagraea in and around
Ry, Y©8. 4 (1827) Cur. Post. 71.—F. speciosa BL.  Malaysia. The number above the hyphen refers
1. Phia 2 (1838) 35, t. 81; Mus. Bot. 1 (1850) to the total number of species, that below the
12’ 'ﬁ"l RipL, J. Str. Br. R. As. Soc. n. 50 (1908)  hyphen to the number of endemic species in each
Bot, 3o £ fragrans); Merr. Philip. J. Sc. 11 (1917) island or district.
%, 6-—F. picrophioea BL. Rumphia 2 (1838)
R, ]n‘:i"l- illeg.; Mus. Bot. 1 (1850) 173; Mig. Bot. 1 (1850) 173; Walp. Ann. 3 (1852) 76,
- Bat. 2 (1857) 377.—F. kimangu BL. Mus.  sphalm. kimanga; M1q. FL. Ind. Bat. 2 (1857) 377.
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—F., valida M1q. Fl. Ind. Bat. 2 (1857) 376.—F.
sumatrana Mi1Q. FL. Ind. Bat. 2 (1857) 377;
CaMMERL. Bull. Jard. Bot. Btzg III, 5 (1923) 318.
—F. aurantiodora S. MooORE, J. Bot. 66 (1928)
105.—F. pseudoelliptica KaN. & HaTus. Bot.
Mag. Tokyo 56 (1942) 161, f. 5.—F. javanensis
BAKH. f. in Back. Bekn. Fl. Java (em. ed.) 7 (1948)
fam. 170, p. 12; Blumea 6 (1950) 382.—F. pu-
silliflora BAKH. f. [in Back. Bekn. Fl. Java (em.ed.)
7 (1948) fam. 170, p. 13, Dutch descr.] Blumea 6
(1950) 383.—Fig. 4.

Fig. 4. Fagraea elliptica Roxs., Sandakan (North
Borneo) (MEYER, 1960). E

-Tree up to 45 m by 0.15-114 m @, sometimes
with buttresses up to 1 m high, or shrub, rarely a
vine. Leaves usually lanceolate or oblong to
obovate, sometimes broadly obovate, 714-24(-32)
by 134-15 cm, thinly to thickly coriaceous, base
acute to slightly attenuate, apex mostly short- to
long-acuminate, less often obtuse, rarely broadly
rounded or subretuse; nerves 6—20 pairs, faintly
to distinctly conspicuous, often slightly impressed
above, beneath usually distinctly prominulous or
(in thick leaves) hardly visible; petiole varying
from rather thin to robust, 1-4 cm long. Stipules
connate into a 114—71% mm long ocrea which
may split into rounded axillary scales, partly
adnate to the petiole. Inflorescences terminal and
often also in the topmost leaf-axils, up to 30 cm
wide,. often much smaller, very many-flowered;
peduncle 1-13 cm; pedicels during anthesis 1-4
mm (later up to 6 mm), often provided with 2
minute bracteoles inserted about halfway or some-
what lower down. Calyx campanulate, 2-—3 mm

FLORA MALESIANA

[ser. I, vol. 6°

long, divided + halfway. Corolla: tube narrow,
cylindric, 314-6(-8) mm. Stamens erect or later
reflexed; anthers oblong, 114 mm long, cells free
in the basal half. Style (accrescent during anthesis
?7) varying from 1% mm and included to 134 c¢m
and far exserted; stigma small, capitate, ‘very
obscurely 2-lobed. Berry globose, 14-3% cm &,
tipped by a minute circular style-rest, orange”
coloured to brick-red.

Distr. Malaysia, except Central and East Javd,
the Lesser Sunda Is., and the Philippines.

Ecol. In very different sites, both on dry and o1t
marshy or temporarily inundated soils, mostly 0P
sand, often along rivers, in humid forests, open
forests, shrubberies, heath forest, grass wastes
rocky strand forest, also as a shrub on open dr¥
hill-tops, from sea-level up to 1800 m. FI. (mainly
April-June), fr. Jan.-Dec.

Uses. The brownish to pale yellow, medium t0
very hard, very durable wood is used for house
building, for bridges, and for padi pounders. Als®
used medicinally against stomach-ache.

Vern. Kaju badjam, k. galumbang batu, ¥
kadjang, k. kisa, k. labih, k. rama-rama, k. sabo
k. si margalugur, k. si margapuk, randa tiung
ruku biruwang, sélura, sépukan, sibatukon, simd’
tarasa, témbésu kétam, t. rawah, t. rawang,
talang, Sum., rubi, ténggél dotan, tutun Ie*ngg?l
delok, Simalur, témbésu, Nias & Billiton, K&/
bujuk, k. sabo (or sobo), témbésu samsu, Banka
(jénis) témbasu, Mal. Pen., ki mangle, ki mang®
ki minjak, ki tandu, ki térong badak, rangk®
tandus (or tando), Java S., bintulu, brus-brib
témasu (kbini), témbaso bansang, témbusu, BorD+
tariwan, Cel.; Moluccas: bientaus, Sula, ka¥
wadil, Buru, atieso, Ceram, tonki tonki, Ambom
niperen, New Guinea. ,

Note. F. picrophloea BL. is illegitimate, bein®
based upon Picrophloeus javanensis; the epith®
Javanensis should, and could, have been us¢®

2. Fagraea fragrans RoxB. [Hort. Beng. (181‘9
84, nom. nud.] Fl. Ind. ed. Wall. 2 (1824) 32; """5
Carey 1 (1832) 461; Do, Gard. Dict. 4 (18
68; BL. Mus. Bot. 1 (1850) 172; Bra. J. Lm;‘j
Soc. Bot. 1 (1857) 100; Miq. FL Ind. Bat. 2 (183 b
375; ScueFr. Nat. Tijd. N.L. 31 (1870) 22; KU‘}I'
Fl. Burm. 2 (1877) 205; CLARKE in Hook. /- 6
Br. Ind. 4 (1883) 85; VIDAL, Sinops. (1883) t- ©
f. A; WaTT, Dict. 3 (1890) 312; AuerN, ComP'
Timber Tree P. 1. (1901) 88, pl.; K. & V. Blef's)
(1903) 86; KING, J. As. Soc. Beng. 74, ii (19g1.
611; RIDL. J. Str. Br. R. As. Soc. n. 50 (1908) 12
EiMm. Leafl. Philip. Bot. 2 (1909) 597; DOP: s
Gén. L-C. 4 (1914) 177; K. & V. Atlas (19"
f. 332; EnDERT, Tectona 13 (1920) 132; CAMMER
Bull. Jard. Bot. Btzg IIl, 5 (1923) 318; FOXp/
Mal. For. Rec. n. 3 (1927) 157; HEYNE, N““'gs)
(1927) 1270; HoLtTUM, Gard. Bull. S. S. 9 (19ﬁ 4
73; EssENBURG, Tectona 28 (1935) 606, g;
DE GRAAF, Tectona 28 (1935) 611; VAN ”]0;
VoorT, Trop. Natuur 28 (1939) 207, f. 123;
CORNER, Ways. Trees (1940) 424, t. 122- ]
KERR in Craib, Fl. Siam. En. 3 (1951) 55; BROW™"
For. Trees Sar. & Brun. (1955) 244, t. 32.
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Fig, s. Fagraga fragrans Roxs. at Tanglin Barracks, Singapore (CORNER).
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Fig. 6, Fagraea fragrans Roxs. a. Habit, with flowers and fruits, X 24, b. opened corolla with the 1035;
exserted stamens, X 2, ¢. pistil, X 2, d. small part of twig, showing the axillary scales, X 2 (@ 2

Rumphia 2, t. 80, b-d BLUME in herb. L 908.127-224),
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'8 7. Burned-over savannah with Fagraea fragrans Roxs., Padang Bolak, Sumatra East Coast Res.
Corky bark charred by fire (VAN DER VOORT, 1939).

C
“ng’ol’hyllum peregrinum REINw. [ex BL. Cat.

nors), 47, nom. nud.; Isis 1 (1823) 313 & 314,
(155571 Syll. P1. Ratisb. 2 (1826) 9; B. Bijdr.

a ) 1022; DC. Prod. 9 (1845) 31; RipL, Fl
5 (1§Pen' 2 (1923) 421; HoLtTUM, Gard. Bull. S.S.
Ve 31) 189.—Willughbeia fragrans SPRENG. Syst.
R.> 4 (1827) Cur. Post. 71.—F. peregrina BL.
1‘7“'_ﬂpma 2 (1838) 34, t. 80; Mus. Bot. 1 (1850)
Oy Scuerr, Nat. Tijid. N. I 31 (1870) 22.—
Rm:phy”“m Sfragrans DC. Prod. 9 (1845) 31;
Chr, Trans. Linn. Soc. Bot. 3 (1893) 323.—
RIDLOPhyllum lanceolatum DC. Prod. 9 (1845) 31;
War, FL Mal, Pen. 2 (1923) 421.—F. lanceolata
IconL' ICat. (1829) n. 1599, nom. nud.} SCHNIzZL.
B OBL. 2 (1851) t. 131, fig. 1, nom. illeg., non
Dieg 3263 Miq. Fl. Ind. Bat. 2 (1857) 376; BURK.
Soc 'B(1935) 995,—F. wallichiana BTH. J. Linn.
Ing’ 40t. 1 (1856) 98; CLARKE in Hook. f. Fl. Br.
(l968 (1883) 85; KiNg, J. As. Soc. Beng. 74, ii
F.,3) 607; CorneRr. Ways. Trees (1940) 426.—
n Peciosa (non BL.) RIDL. J. Str. Br. R. As. Soc.
in R (1908) 122.—Flemingia fragrans HUNTER
nop, Ak J. Str. Br. R. As. Soc. n. 53 (1909) 83,
So¢ !™al.—F. caudata RiDL. J. Str. Br. R. As.
FOX'“:" 79 (1918) 97.—F. gigantea RipL. lc. 98;
Digy " Mal, For. Rec. n. 3 (1927) 157, pl.; Burk.
43, (1935) 995; CorNER, Ways. Trees (1940)
245’ “ROWNE, For. Trees Sar. & Brun. (1955)
K A\s yrtophyllum caudatum Ripi. J. Str. Br.
Cype: Soc. 0. 79 (1918) 98. nom. altern., illeg.—
“Phyllum wallichii Ripr. le., nom. altern.,

illeg—F. cochinchinensis A. CHEv. Cat. PL J.
Bot. Saigon (1919) 65, pro specim., excl. basionym;
BrowN, Min. Prod. Philip. For. 3 (1921) 220;
MEerr. En. Philip. 3 (1923) 314; Burk. Dict.
(1935) 994; BrowN, Useful Pl. Philip. 3 (1950)
223.—Fagraea sp. ENDERT, Tectona 13 (1920)
142.—F. sororia J. J. SMITH in Cammerl. Bull.
Jard. Bot. Btzg III, 5 (1923) 319, f. 5; HEYNE,
Nutt. P1. (1927) 1270; Steup, Tectona 24 (1931)
1132-1133; Trop. Natuur 22 (1933) 110.—
Cyrtophyllum giganteun RipL, [J. Str. Br. R. As.
Soc. n. 79 (1918) 98, nom. altern., inval } Fl. Mal.
Pen, 2 (1923) 421.—F. ridleyi GANDOGER, Bull
Soc. Bot. Fr. 70 (1924) 921, nom. illeg., non
K. & G. 1908.—Fig. 5-8.

Tree (sometimes a shrub), 8-25(-55) m tall,
up to 1.35(-214) m @, sometimes with buttresses
up to 215 m. Leaves petioled, oblong-lanceolate to
lanceolate or obovate-oblong, 4-15 by 114-6 ¢m,
mostly thinly, rarely firmly coriaceous, sometimes
more or less bullate, the base acute or shortly
attenuate, the apex rarely blunt to acute, usually
short- to long-acuminate, sometimes to caudate,
obtuse; nerves 4-9 pairs, rarely more or fewer,
sunken above, slightly prominent or invisible
beneath; petiole thin, 1-2154 cm; axillary scale
rounded, ¢. 1-2 mm long, partly free from the
petiole. Inflorescences in the higher leaf-axils,
(1-)3- to oo-flowered, often rather dense; peduncle
thin, 114-714 ¢m; pedicels thin, 14-214 c¢m, often
with 2 minute bracteoles in or below the middle
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Fig. 8. Fagraea fragrans RoxB., cult. in Botanic Gardens, Singapore (HENDERSON, 1949)

(in few-flowered inflorescences sometimes with a
second pair near the base). Calyx campanulate,
214-8 mm long, divided over 14-34 of its length.
Corolla-tube narrowly funnel-shaped, 34-214 cm.
Anthers oblong-linear to oblong-elliptic, 134-3 mm
long, cells free in the basal half. Style 114-6 cm
long; stigma small, capitate or obconical, faintly
2-lobed. Berry broadly ellipsoid, tipped by the
short but distinct style-rest, 34~1 cm @, red or
orange.

Distr. Bengal (near Calcutta, wild?), Lower
Burma (from Rangoon southward), the An-
daman Is. (CLARKE, l.c.), Siam, South Indo-China
(N. to Tourane, Central Annam), and Malaysia:
Sumatra, Malay Peninsula, W. Java (naturalized),
Bawean, Borneo, SW. Philippines (Balabac,
Palawan, Busuanga, Culion, Mindoro), Celebes,
and Japen I. near NW. New Guinea.

According to MIQUEL, /.c., also in the Moluccas;
I do not know on what collection this assertion
was based. The statements “China” and “Japan”
in older literature go back to ROXBURGH and
BLUME, who gave this as the possible origin of
cultivated specimens.

Ecol. Humid, often seasonally but not con-
stantly swampy, light forest, secondary forests,
lalang fields, in the Malay Peninsula also along the
beach; it does very well in poorly aerated, com-
pact or swampy soils, but also on poor sands or
podsols; from sea-level up to ¢. 800 m. Fl. mainly
April-June, fr. mainly July-Nov. Flowering (and
consequently fruiting) is distinctly periodical:
Hortrum (Gard, Bull. S. S. 9, 1935, 73-78)

found in Singapore that *...general flowering
is in progress about four months after the onset ©
the dry weather.” and *...the time from the
stimulus to flower-development to the ripening O
fruit is about seven months and a half” (p. 79)
RiLEY (Trans. Linn. Soc. Bot. 3, 1893, 323)
cited as flower-visitors, mainly in the evening
“innumerable butterflies, of the Hesperidae $¢<
tion, and humming-bird hawk-moths (Macro-
glossa luteata and M. insipida).”” The fruits are
mainly eaten by bats (Pteropus edulis and C)-
nopterus spp. according to RipLEy, Disp. 193V
348), furthermore by birds (Otocompsa analis
RIDL. lc. 481), and possibly also by fruit-catin®
ants (Polyrachis sp., RipL. Le, 526). A light
demanding tree, often a pioneer on burned-over
areas (VAN DER Voorr, lc.) (fig. 7).

Uses. This beautiful tree is- often planteds
especially along roads and as a shade tre®
mainly in Siam, Sumatra, Singapore, and locally
in Java. Furthermore it is commonly planted for
reforestation, as the timber is highly value®
being hard and very durable — even in the soil or
in water — though not very beautiful. A decoctio®
of the bark is used as a febrifuge, e.g. for malarid
a decoction of the leaves and twigs is drunk n
Kedah, Malaya, for passing blood in stools,
such as happens in dysentery. A

Vern. Ironwood, E. The common Malayd
name is témbésu (Iémésu, sémésu, tamasu, ta”‘é:"i
temasu(k), tembési, témbusu, temeé(n)su, temusy
in many combinations. Kayu musuh-musu’t u:
tammusuh padang-padang, k. témbusu, pohon S
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méjar, tembésu bukit, t. kapur, t. langkanang, t.
; n, . paya, t. pématang, 1. rawang, t. rénah,
t‘é"dang. Sum., kayu témbusu, pako (or poko(k))
mbusu, p. tummoséh paya, rériang, riang-riang,
'amsao, tembeésy bukit, t. hutan, t. kémpang (or
t“’f'lmng), t. luar, t. padang, t. talang, t. témbaga,
: ”k"f', Mal. Pen., ki badak, Java S., (s)ambinaton
r°r binaton or tombiaton), loang, mahoei, ma-
amb""gkam, pérépat, séranai, tambiaton, témbésu
Uat, t. danau, 1. hutan, t. laut, t. padang, t. pasir,
d.d; b"'{g, t.‘rusa, t. tanduk, tibuan, Born.; Philip.:
l‘lruO, dilo, iling, Tagb., susulin, Tag., téka, uring,
. ng, Kuy.; anrali, bitjoro, nosu, (pohon) kulahi
I kolahi), Cel., mana hurudu, manderi, Japen.
llnifOtes' On the whole this species is fairly
upoorm. Only two o( the synonyms were based
1,'(.}‘.rl clearly distinguishable forms, viz F. wal-
phy;;ma (= F. lanceolata ScHNizL. = Cyrto-
o um lanceolatum DC.) and F. caudata, the
€r comprising all the specimens known from
é enang near the Malay Peninsula, the latter
Scribed from Borneo. Both are characterized by
“)3'ﬁowered inflorescences with relatively large
ers and by lanceolate leaves, tapering at both

S, distinctly caudate in the latter form.
isti“fth;rmore, foresters, especially in Malaya,
Sma_lngmsh between F. fragrans, being a fairly
Yy ltree of the secon‘dary forest, and F. gigantea,
al oné’Py tree of the high lowland forest; there are
and g lﬂ‘erepces in the bark, which is dark-b'rown
for, eeply irregularly fissured in the first mentioned
N brown or reddish brown with closer, narrow-
more regularly longitudinal ridges and
N ln.the second one; in the leaves, being
~-a‘viand with ¢. 8 pairs of nerves in F. fragrar_ts,
of n:g a wavy, undulating margin and 5-6 pairs
is a Tves in F. gigantea; the timber of F. fragrans
,agrs° more heavy than that of F. gigantea. F.
F > 9ns is often mentioned to propagate freely,
cepff'g“mea would not propagate or only ex-
Onally, In my opinion these are merely eco-
Fy» Or even only specimens of different age:
on 98Fans is a light-demander, thus a pioneer of
Wel| Country, where it can maintain itself fairly
is p, eing fire-resistant. The name F. gigantea
lefy Tobably applied to the few old specimens
ther: ter the forest has restored itself, or - as
Teng s%ms_to be mostly a small group of speci-
specim‘ which filled up a glade. And tl"nese qld
Drop, ©0S stand in an ecological position in which

3ation is impossible.

Saiq Old literature the inflorescences are often
Mey, o 0€ axillary and terminal; the latter state-
servatils apparently based. upon jnaccurate qb-
er'([)n’ and then copied again and again.
Telay, Hle specimens can be distinguished from the
in ¢ F. elliptica especially by the stipules:
Ore, Eliptica they form together an annular
Closely appressed to the twig, in F. fragrans

ﬁSS
U,
i €s

Bry,
1825

they are mutually nearly free and form small
cups in the leaf-axils (fig. 6d).

For the name Flemingia fragrans HUNTER see
under the notes to the genus.

The basionym of F. cochinchinensis A. CHEv. is
Aidia cochinchinensis Lour. (type in BM). This
was reduced by Merr. Comm. Lour. (1935) 365
to Randia cochinchinensis (LOUR.) MERR. (Ru-
biaceae). )

3. Fagraea umbellifiora GiLc & BENED. Bot.
Jahrb. 54 (1916) 193, f. 12.

Treelet or shrub, 2-5 m tall. Leaves petioled,
broadly ovate to obovate or lanceolate, 8-18 by
3-9 cm, thin- to stiff-coriaceous, base broadly to
acutely cuneate, attenuate, apex broadly rounded,
rather abruptly terminated by a short and slender
acumen or acute and hardly acuminate; nerves
5-10 pairs, inconspicuous to invisible, sometimes
prominulous beneath; petiole slender, 214-5 cm;
axillary scale for the greater part adnate, 3-5 mm
long, cup-shaped, rounded at the apex. Inflores-
cences axillary, umbelliform, nearly sessile or
with an up to ¢. 1 ¢cm long, thick peduncle, c.
4-10 fairly long-pedicelled flowers, pedicels
slender, without bracteoles, 1-115 (in fruit -2)
cm. Calyx campanulate, 4-6 mm long, divided
somewhat less than halfway down. Corolla-tube
nearly tubular, 2-214 cm, slightly widened towards
the mouth. Anthers oblong-sagittate, 2-3 mm long,
cells free in their basal half. Stigma small, narrowly
cuneate, truncate. Fruits subglobular, ¢. 1 cm @;
pedicels hardly thickened, calyx appressed.

Distr. Malaysia: New Guinea (Japen L.,
Vogelkop Peninsula, Sepik region).

Ecol. In dense, very humid high-stemmed
primary forest, 60-1200 m. FI July, Nov., fr.
Nov.

Vern. Niejap.

Notes. The type is cited as LEDERMANN 9714;
the only original specimen I did see, which is
apparently an isotype (in L) bears the number
9614.

In principle the inflorescences seem to be ums=
belliform condensed racemes, terminal on short
axillary shoots or knobs, but with the exception of
some minute bracts these shoots are quite leafless.
Therefore it comes very near to a really axillary
inflorescence, as we find in this genus only in
F, fragrans.

Though the affinity of F. umbellifiora is not fully
clear I have tentatively included it in sect. Cyrto-
phyllum; it differs from the other species amongst
other characters, by the stamens and style which
are only very slightly exserted. Within sect. Cyr-
tophyllum it seems to be closest to F. fragrans.
Outside the section it may have some affinity with
F. gracilipes.

2. Section Racemosae

I. Linn. Soc. Bot. 1 (1856) 99 & 73.—Kuhlia REINW, 1826, non H.B.K.
~Utania G. DoN, 1838.—Kentia STEUD. 1840, nom. illeg.—Fagraea sect.
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Fig. 9. Fagraea racemosa WALL. a. well-developed normal inflorescence, X 14, b. part of infructescem:
X 1, e. inflorescence of ‘F. pendula’, X V4, d. inflorescence of *F. spicata’, X 1 (a partly after Rump B
2, t. 79, the leaves from WoMersLEY NGF 3870, b WOMERSLEY NGF 3870, ¢ CLEMENS 21546, d AGAMA

. 553). -
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Pseudoracemosae SOLER. in E. & P. Nat. Pfl. Fam. 4, 2 (1892) 43,

Leaves not auriculate; stipules connate in an ocrea. Inflorescences peduncled,
Tacemiform, with a number of distant decussate pairs of small cymes (some-
imes basal cymes long-stalked, sometimes all cymes sessile and close together,
Sometimes the whole inflorescence reduced to a long-stalked, few-flowered glo-
Merule). Stamens and style not or only slightly exserted.

4. Fagraea racemosa JACK ex WALL. in Roxb.
il. Ind, 2 (1824) 35; DC. Prod. 9 (1845) 29,
n”CI- var, grandis [WALL. Cat. (1829) n. 1601-2,
9&"' nud.]; BENTH. J. Linn. Soc. Bot. 1 (1856)
21% MIQ. Ann. Mus. Bot. Lugd.-Bat. 2 (1866)
=S dncl. var. coarctata; BENTH. Fl. Austr. 4 (1869)
1°/; Kurz, Fl. Burm. 2 (1877) 205; CLARKE in
H°0k- f. FlL Br. Ind. 4 (1883) 84; K. ScH. &

OLLR. Fl. Kais. Wilh. Land (1889) 109; F. M.
S‘“L- Queensl. Fl. 3 (1900) 1023; KiNG, J. As.
2 °C Beng. 74, ii (1908) 608, incl. var. paucifiora;
NDL. J, Str. Br. R. As. Soc. n. 50 (1908) 118;

O, Fl. Gén. 1.-C. 4 (1914) 175; Burk. J. Str.
B;- R. As. Soc. n. 73 (1916) 215, 226, 259; GILG &
BINED' Bot. Jahrb. 54 (1916) 184; MERR. Sp.

anc. (1918) 306; En. Philip. 3 (1923) 315;

AMMERL, Bull. Jard. Bot. Btzg III, 5 (1923)

= RipL, FI. Mal. Pen. 2 (1923) 418; Burk. &
ONDERS. Gard. Bull. S. S. 3 (1925) 399; LANE-
990}13, For. Res. (1925) 134; Burk. Dict. (1935)
in v Corngr, Ways. Trees (1940) 425; BaxH. f.
170 ack. Bekn. Fl. Java (em. ed.) 7 (1948) fam.
137’. P. 10; F. S. WALKER, For. Br. Sol. Is. (1948)
f 8:I-BROWN’ Useful PL. Philip. 3 (1950) 224,
Meg: KERR in Craib, FI. Siam. En. 3 (1951) 57;
For % I Amn. Arb. 33 (1952) 225; BROWNE,
w.: Trees Sar. & Brun. (1955) 246.—F. volubilis
Dig - in Roxb. F. Ind. 2 (1824) 36; Don, Gard.
By 4 (1837) 68; DC. Prod. 9 (1845) 30; Miq.
t '69’“1 Bat. 2 (1857) 367; VIDAL, Sinopsis (1883)
¢, &+ B.—Kuhlia morindaefolia REINW. [ex BL.
(1“83 (1823) 51, nom. nud.) Syll. Pl. Ratisb. 2
°%6) 7, nom. illeg.; BL. Bijdr. (1826) 777.—
Do @ayang MART. Nov. Gen. Sp. 2 (1826) 91;
3 N, Gard. Dict. 4 (1837) 68; DC. Prod. 9 (1845)
(tone Y illughbeia racemosa SPRENG. Syst. Veg. 4
Cur. Post. T71.—Willughbeia volubilis
3 NG, le—F. morindaefolia BL. Rumphia
D O38) 32, 1, 73 f. 2, t. 79, incl. var. robusta;
T Prod. 9 (1845) 29; BL. Mus. Bot. 1 (1850)
8.’ CLARKE in Hook. f. Fl. Br. Ind. 4 (1883)
Ph’ili « & V. Bijdr. 9 (1903) 74; ELm. Leafl.
£ 3311’- Bot. 2 (1909) 596; K. & V. Atlas (1914)
2(1 83’ morindifolia’.—F. cordifolia BL. Rumphia
at 38) 33; Mus, Bot. 1 (1850) 171; Mio. FL. Ind.
(12;02\ (1857) 368.—F. coarctata BL. Rumphia 2

4 0) 33; Mus. Bot. 1 (1850) 170; Miq. Fl.
By at. 2 (1857) 368, incl. var. ligustrina; VAL.
£y Dép. Agr. Ind. Néerl. 10 (1907) 45.—
l(lé’gstrma BL. Rumphia 2 (1838) 33; Mus. Bot.
Soc 20 171, incl. var. disparifolia; BENTH. J. Linn.
Q,ﬂ";BOt._l (1856) 100, incl. var. brachystachya;
KII\;:;KE iIn Hook. f. Fl. Br, Ind. 4 (1883) 85;
By J. As. Soc. Beng. 74, ii (1908) 609; RipL.
Doy al, Pen, 2 (1923) 420.— Utania morindaefolia
» Gard, Dict. 4 (1838) 663.—Kentia morin-

daefolia STEUD. Nomencl. ed. 2 (1840) 845, nom.
illeg.—F. scholaris BLco, Fl. Filip. ed. 2 (1845)
93; ed. 3, 1 (1877) 171.—F. appendiculata BL.
Mus. Bot. 1 (1850) 169; Walp. Ann. 3 (1852)
76.—F. cuspidata BL. Mus. Bot. 1 (1850) 170;
Walp. Ann. 3 (1852) 76; Mi1Q. Ann. Mus. Bot.
Lugd.-Bat. 2 (1866) 218; MERR. J. Str. Br. R. As.
Soc. n. 77 (1917) 237; En. Philip. 3 (1923) 314.—
F. robusta BL. Mus. Bot. 1 (1850) 170; Walp.
Ann. 3 (1852) 76.—F. subreticulata BL. Mus.
Bot. 1 (1850) 171; Walp. Ann. 3 (1852) 76;
BakH. f. in Back. Bekn. FL Java (em. ed.) 7
(1948) fam. 170, p. 10.—F. crassipes BTH. J. Linn.
Soc. Bot. 1 (1856) 99; Miq. Fl. Ind. Bat. 2 (1859)
1080; Gisss, J. Linn. Soc. Bot. 42 (1914) 111.—
F. latifolia M1q. Fl. Ind. Bat. 2 (1857) 369.—F.
thwaitesii F. v. M. Fragm. 2 (1861) 137.—F.
maingayi CLARKE in Hook. f. Fl. Br. Ind. 4 (1883)
84; King, J. As. Soc. Beng. 74, ii (1908) 608;
RipL. Fl, Mal. Pen. 2 (1923) 419; Foxw. Mal.
For. Rec. n. 3 (1927) 159.—F. spicata BAKER,
Kew Bull. (1896) 25; MERR. J. Str. Br. R. As. Soc.
n. 77 (1917) 237.—F. rodatzii K. ScH. & LAUT.
Fl. Schutzgeb. (1901) 499.—F. congestiflora ELM.
Leafl. Philip. Bot. 8 (1915) 2741.—F. grandifolia
MERR. J. Str, Br. R. As. Soc. n. 77 (1917) 231;
CAMMERL. Bull. Jard. Bot. Btzg III, 5 (1923) 338.
—F. cymosa MERR. J. Str. Br. R. As. Soc. n. 77
(1917) 234; CamMeRL. Bull. Jard. Bot. Btzg III,
5 (1923) 338.—F. stenophylla Becc. [For. Born.
(1902) 524, f. 65(1), nom. nud.} ex MERR. J. Str.
Br. R. As. Soc. n. 77 (1917) 236; CAMMERL.
Bull. Jard. Bot. Btzg III, 5§ (1923) 337.—F.
paucifiora RioL. FI. Mal. Pen. 2 (1923) 419,
f. 110; Burk. & HENDERs. ‘Gard. Bull. S. S. 3
(1925) 399; Burk. Dict. (1935) 996.—F. eucalyp-
tifolia CAMMERL. Bull. Jard. Bot. Btzg III, 5 (1923)
312, f. 2.—F. teysmannii CAMMERL. [. c. 314,
f. 3.—F. gracilis CAmMErL, [l.c. 316, f. 4.—F.
pendula MEerr. Pl Elm. Born. (1929) 251.—F.
minor (non BL.) HEINE, Pfl, Clemens Kinabalu
(1953) 91. — Fig. 9-12.

Tree, 2-10(-16 or even —-35?) m,up to ¢. 30 cm @,
shrub or sometimes a straggling climber. Leaves
varying from broadly ovate via elliptic, obovate-
oblong and oblong to oblong-lanceolate or rarely
even linear, 5-50 by 1-23 cm, thinly to thickly
coriaceous or almost fleshy, sometimes bullate
between the nerves; base cuneate, obtuse, rounded
or often slightly to distinctly cordate; apex acute,
obtuse, rounded or very often shortly to rather
long acuminate; nerves usually 4-12 pairs, sunken
or less often flat to very slightly prominent above,
distinctly prominent beneath; reticulations lax,
more or less distinctly visible; petiole 14-5 cm,
thin to stout; stipules connate into an annular,
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Fig. 10. Fagraea racemosa WALL. a. Fruiting twig
of ‘F. ligustrina’, X 24, b. ocrea, X 114, c. leaf
of “F. teysmannii’, X 24, d. leaf of ‘F. eucalypti-
folia’, X 24 (a Kep 15425, b WHITEHOUSE in herb.
Bri 016414, ¢ PURSEGLOVE 4500, d BROOKE 10668).

FLORA MALESIANA

7/ flowers are used as an antidote for snake b j,;

[ser. I, vol. 6%

up to ¥ cm high ocrea which clasps the twig-

Inflorescences erect, nodding, or very often

drooping, 2-60 ¢cm long (incl. the 1-30 cm long»

slender to robust peduncle); usually thyrsoid with

decussate, spaced, nearly sessile cymes of c.

(the higher ones less) long-stalked flowers; by

reduction spiciform if the internodes are short

combined with sessile cymes and short-stalked
flowers, corymbose if all cymes or at least the lower
ones are long-stalked, laxly branched, and many-
flowered, racemiform if the cymes are sessile an

few-flowered or in the apical part even 1-flowered,
or glomerulous if the whole inflorescence is reduced
to 5-7 flowers crowded on a long stalk; pedicels

(0-)3-3 cm, thin to stout, 2-bracteolate at the

base. Calyx campanulate to subglobose, l/4—11/2

cm, divided about halfway down or slightly deepef-

Corolla-tube 2-4 cm, funnel-shaped. AntherS

rather thick oblong, ¢. 314 mm long, cells frep in

their basal half. Srigma (broadened) obconicals
up to ¢. 1%-2 mm broad, subtruncate, faintly
2-lobed. Berry globose-ellipsoid-ovoid, tipped bY
the very short but distinct style-base, up to 2}5 ™
long, said to be sky-blue (or red?) when rip®

Distr. SW. Indo-China, Siam, South Burma
the Andamans and Nicobars, throughout Malaysi4

(except the eastern half of Java, Madura I., an

the Lesser Sunda Is.), Solomon Is., and Nort

Australia (Northern Territory: Victoria Riveh

Providence Hill; Queensland: Cape York Peni®”

sula). -

Ecol. Light to rather dense, often secondary
forests on swampy to dry soil, on muddy river”
banks, podsolized sand, sometimes in savannd 5
and lalang fields, 0-2000 m. F/. mainly April-
Sept., fr. July-Nov. - .
- The flowers have a smell of butter or buttel
milk, as they produce diacetyl (see DERX, A“n:
Bog. 1, 1950, 49-52), a substance which is chara®
teristic of bat-visited flowers; there are, hOWFYe !
no observations that Fagraea flowers are VIS‘te1
by bats. According to RipLEY (Disp. 1930, 42
the fruits are probably dispersed by bats. '
galls see G1sss,.J. Linn. Soc. Bot. 42 (1914) 116;
and DOCTERS VAN LEEUWEN, Zoocecidia (192
464, f. 887. . . is

Uses. The soft to moderately hard timber
used for construction and as firewood. Decocti?
. of the leaves, bark, and roots play a role In
layan medicine, mainly as tonics (see
’ Dict. lc.); in the Philippines the bark and

— Vern. False Coffee-Tree, E, gluguh babl

= buliga, k. isop-isop dahojong, k. kapis, k. kop*"" |
k. obi, k. rupun-rupun, k. si markopi-kopi, 1€n8 ”‘g”,
rampisi, tuma taveuh pajo, Sum., tuma 1af a
Simalur, kayu naga, Enggano, coffee utan
kora (or kura), daun pépulit, d. puleh, glam !

jantan, kahwa hutan, (kaju) lidah rusa(h) Keld
rumpo-rumpo, k. skobang, katiduran puaf",

(payam), kémusang, kopi (h)utan, Iambus“k adit
lambisa) (pajah), membéra gading, men8™" .
badak, m. hutan, mumpuleh, (or mé'mP"Ie, ,ﬁbal
mumpulih), pépulit, (poké) pakan payd, p- Sutia,,g
paya, p. suruas jantan, (p.) sépuleh, riang”

pikus
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Fig. 11. Fagraea racemosa WALL. in secondary vegetation, Brunei (Borneo) (AsHTON, 1960).
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Fig. 12. Fagraea racemosa WALL., close-up from the tree of fig. 11 (AsHTON, 1960).
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8lugot, sapooli, seébérotut, sekobang, sépulis,
Srawqs, séruas, sétébal, sitibal, tahi musang,
mbysy (or tumpusu), t. bukit, t. jantan, t. paya
Or gajah, or kaya), wa nam, Mal. Pen., kendung
adak, ki tiankuda, kopi métado, mangu leweng,
’/_f‘"gkudu (or tjangkuda) badak, t. gunung, 1.
OWong, t. utan, tjang-tiangkuduan, S, baros, me-
lé'lgu, J, dawun sukung, engkudu hutan, gémpar,
ampuhok, kafi hutan, kalam kubak, kasadapan,
idurgn puak, kayu badal, k. ranau, kélagikong,
':;"konis, legkau, lundus, mambunal, manggapuak,
Sul? gohong, puak bulan, sankaniap, sukong (or
P ung), tadapan puak, tapa labie, témhusu (or
pu'"‘“‘uk) gaja, ténggilan (or tinggiran) puah (or
B“k). ()(o)dopon (or dapan) puak, ukudu ayér,
Otn.; Philip.: badgu, Bag., bagontapai, pofgabu,
dlat;co" bakau, balat-buaya, kqbdl, libdkan, talob-
g, Tag., bogosald, S. L. Bis., bulobudya, ham-
‘"a.‘ himbubiiya, lambudya, malabudya, salak,
S{Ib 1S., cudman, ga{ibuka, makatibuga, sinalas,
Su kukodmdn, Bik., kakdo-ita, magusayak,
- kibudia, Laguna, malabago, Cebu; leraa,
'er.’ kore haru, Halmaheira, barua, batteriengien,
kane"",.bisip, bogabogoia, dabe, fohkipeh, galud,
cxanis, kubugup, mahobaatje, makereko, malar,
gws“ » omborupa, sibéh, simbe, New Guinea,
Aret, Aru Is.
eSCO.tt‘.s. Wide-spread, polymorphous species,
for, Tibed under a host of names. The extreme
& ‘I‘S look so different that one might feel warrant-
“ﬂtio keep them vyide apart, but on clpse exami-
Dro\(,)n of a sufficient number of specimens they
Whic; to be connected by numerous intergrades
. render a sharp delimitation impossible.
ewlt.hstanding the differences all specimens have
n arrltam habit in common so that the species can
Thy always be recognized at first sight. )
thicke most common form is fairly coarse, with
oy, twigs, relatively large, ovate, thick-coriace-
taves, rounded to subcordate at the base,

long thyrsoid inflorescences, and medium-sized
flowers (fig. 9a). An extremely coarse form, with
larger and thicker leaves, nerves less conspicuous,
and large flowers was described from the Malay
Peninsula as ‘F. maingayi’. Another coarse form,
characterized by corymbose inflorescences with
short rachis and long lower branches, is the
Bornean ‘F. pendula’ (fig. 9¢). ‘F. spicata’ differs
from the typical form only by its fairly short,
contracted inflorescences with sessile cymes or
flowers (Borneo) (fig. 9d). Other Bornean forms,
characterized by narrow leaves, are ‘F. teysmannii’
with lanceolate leaves (fig. 10c), and *F. eucalypti-
folia® and ‘F. stenophylla’ with linear leaves, ta-
pering at both ends (fig. 10d); these narrow-
leaved forms have moreover small few-flowered
inflorescences with small flowers; they occupy
a rheophytic habitat (gravelbeds of stream-banks).
*F. pauciflora’ (Mal. Pen.) differs from the normal
form by being more slender in all parts, and espe-
cially in the inflorescence which has less and re-
latively small flowers. The most extreme form is
represented by °‘F. ligustrina® (Mal. Pen. to
Moluccas, not uniform), with slender twigs,
small, elliptic leaves, tapering at base and apex,
nervation not very conspicuous, glomerulous
inflorescences, and flowers with a very small
calyx and a slender corolla; in this form the fruit
is also distinctly smaller (fig. 10a).

The names Kuhlia morindaefolia BL. and Kentia
morindaefolia STEUD. are illegitimate as these
generic names were illegitimate.

MARTIUS erroneously described F. malayana,
of which I saw the type in the Brussels Herbarium,
with a 6-merous corolla and 6 stamens and wrong-
ly assumed it to be related to F, elliptica. BENTHAM
J. Linn. Soc. Bot. 1 (1856) 100, who only knew
the deficient description, took it for possibly
synonymous with Tabernaemontana corymbosa
Roxs. (Apocynaceae).

3. Section Fagraea

§

\ecf- Fagraeae verae & sect. Eufagraea BL. Mus. Bot. 1 (1850) 163 & 169 resp.
Flbect. Corymbosae BTH. J. Linn. Soc. Bot. 1 (1856) 97.—Subg. Eufagraea M1Q.
N Ind, Bat. 2 (1857) 367.—Sect. Pseudocorymbosae SOLER. in E. & P. Nat. Pfl.

afl- 4,2 (1892) 42.
0

Caves auriculate or not. Inflorescences corymbose, dichasial, glomerulous,

th.OWers solitary; always terminal and usually with a pair of strong branches in

q
s\‘ld Style hardly or not exserted.

Stofigraea ceilanica THUNB. Vet. Acad. Handl
I5; 5 3 (1782) 132, t. 4; Nov. Gen. Pl (1782)
oo, Rumphia 2 (1838) 29, t. 78 f. 2 (‘zeylanica’);
£ p" Bot. Mag, (1874) t. 6080; CLARKE in Hook.
T‘“M‘E Br. Ind, 4 (1883) 83, incl. var. brevituba;
ag? FL Ceyl. 3 (1895) 170; Gawmsie, Fl,
By 3 5 (1923) 865; Leenm. Bull. Jard. Bot.
Hoy 1 32 (1962) 420.—Modagam  RHEEDE,
“Mal, 4 (1673) 119, t. 58.—F. obovata WALL.

Upper leaf-axils, therefore the inflorescence as a whole mostly sessile. Stamens

in Roxb. Fl. Ind. 2 (1824) 33, non BL. (1826),
quae est F. blumei; DC. Prod. 9 (1845) 29; Hook.
Bot. Mag. (1846) t. 4205; Grirr. Notul. 4 (1854)
35; Ic. Pl Ind. Or. 4 (1854) t. 382; non MiqQ.
Sum. (1861) 226 & 550, incl. var. latifolia (= F.
blumei); Kurz, Fl. Burm. 2 (1877) 205; CLARKE
in Hook. f. Fl. Br. Ind. 4 (1883) 83, p.p., incl. var.
gardneri; RipL. Trans. Linn. Soc. Bot. 3 (1893)
323; TriMeN, Fl. Ceyl. 3 (1895) 171; non F. M.
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BaiL. Queensl. Agr. J. 3 (1898) 157, incl. var.
papuana (= F. berteriana); KING, J. As. Soc.
Beng. 74, ii (1908) 606, p.p.; ELM. Leafl. Philip.
Bot. 2 (1909) 598; 3 (1910) 857; Dop, Fl. Gén.
I.-C. 4 (1914) 174, excl. syn. p. p.; non CAMMERL.
Bull. Jard. Bot. Btzg III, 5 (1923) 322 (= F.

Y4

Fig. 13. Fagraea ceilanica THUNB., a young spe-
cimen enclasping the trunk of a tree with its
roots. Bogor (Java) (Jacoss, 1958).

blumei); GAMBLE, Fl. Madras 5 (1923) 865; MERR.
En. Philip. 3 (1923) 315, p.p.; RipL. Fl. Mal. Pen.
2 (1923) 418, p.p.; Sasaxi, Cat. Gov. Herb.
Formosa (1930) 414; non MEeRr. Contr. Arn.
Arb. 8 (1934) 138 (= F. blumei); BURK. Dict. 1

FLORA MALESIANA
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(1935) 996, p. min. p.; HENDERs. J. Mal. Br. R.
As. Soc. 17 (1939) 58; KannraL & Das, F-
Assam 3 (1939) 318; non BAkH. f. in Back. Bekn.
FL Java (em. ed.) 7 (1948) fam. 170, p. 11, nec 12
Blumea 6 (1950) 382, incl. var. brevicalyx (both
= F. blumei); KERR in Craib, Fl. Siam. En. 3
(1951) 56; mon Heme, Pfl. Clemens Kinabalt
(1953) 91 (= F. blumei).—F. litoralis BL. Bijdf:
(1826) 1021; Rumphia 2 (1838) 28, t. 74, incl. var:
amboinensis; DC. Prod. 9 (1845) 30 (littoralis');
BL. Mus. Bot. 1 (1850) 166; Mq. Fl. Ind. Bat. #
(1857) 374; Ann. Mus. Bot. Lugd.-Bat. 2 (1866)
217, incl. var. moluccana & forstenii; RACIBORSKD
Ann. Jard. Bot. Btzg 17 (1900) 43, f. 23; K. & V.
Bijdr. 9 (1903) 82; CamMEerL. Bull. Jard. Bot.
Btzg III, 5 (1923) 328; DocT. VAN LEEUWEN
Zoocecidia (1926) 463, f. 886; BakH. f. in Back:
Bekn. FL. Java (em. ed.) 7 (1948) fam. 170, p. 11—~
F. lanceolata BL. Bijdr. (1826) 1021, non WALL
(1829), nec MiQ. (1857); Rumphia 2 (1838) 311’
t. 77; DC. Prod. 9 (1845) 29; BL. Mus. Bot. 2
(1850) 167; MiQ. Ann. Mus. Bot. Lugd.-Bat.

(1866) 218; K. & V. Bijdr. 9 (1903) 81; K. & '
J. As. Soc. Beng. 74, ii (1908) 607; Koorp: I
Tjib. 3 (1918) 47; CammerL. Bull. Jard. BO‘Z-
Btzg III, 5 (1923) 329; RipL. Fl. Mal. Pen- |
(1923) 420; non Henpers. Gard. Bull. S.5:
(1927) 99 (= F. carnosa); BAKH. f. in Ba(-:
Bekn. FI. Java (em. ed.) 7 (1948) fam. 170, p. 12-

F. minor REINW. ex BL. [Cat. (1823) 47, "%
nud.] Bijdr. (1826) 1021; Rumphia 2 (1838) 2]'
t. 73 f. 1; DC. Prod. 9 (1845) 30; BL. Mus. B°t7'0_
(1850) 166; Miq. Fl. Ind. Bat. 2 (1857) 3 F
non HEINE, Pfl. Clemens Kinabalu (1953) 91 (= 8
racemosa).—F. malabarica BL. Rumphia 2 (1 3

29.—F. rostrata BL. Rumphia 2 (1838) 31, & 50)
f. 2; DC. Prod. 9 (1845) 30; Br. Mus. Bot. 1 (1827
168; Miq. FlL Ind. Bat. 2 (1857) 374; SCHE -
Ann, Jard. Bot. Btzg 1 (1876) 38.—F. crassifo’”
BL. Rumphia 2 (1838) 31, t. 78 f. 1, non WAL
(1829) (= F. ridleyi); DC. Prod. 9 (1845) 30; *
Mus. Bot. 1 (1850) 166; Br. J. Linn. Soc. B |
(1856) 98; Miq. FL Ind. Bat. 2 (1857) 373; A"
Mus. Bot. Lugd.-Bat. 2 (1866) 217.—F. ¢
mandelina WicHT, Ic. 4 (1850) t. 1316.—F. ™"
labarica WIGHT, l.c. t. 1317, nom. illeg., n0”850)
(1838).—F. amboinensis BL. Mus. Bot. 1 (15"
166; Walp. Ann. 3 (1852) 75; Mere. Int. RUmP/
(1917) 424, excl. syn. Rumph. (p.p. 7); CAMM’e,,,'J
Bull. Jard. Bot. Btzg 111, 5 (1923) 329.—F.f0f5852)
BL. Mus. Bot. 1 (1850) 166; Walp. Ann. 3 U o
75; non KooRD. Minah. (1898) 540 and KOOR )
ScruM. Syst. Verz. 3 (1914) 105 (= F. rineh
— F. celebica BL. Mus. Bot. 1 (1850) 167; ot. |
Ann. 3 (1852) 75.—F. heterophylia BL. Mus: Ind-
(1850) 168; Walp. Ann. 3 (1852) 75; Mi1Q. FL of. 1
Bat. 2 (1857) 375.—F. congesta BL. Mus: ® /s
(1850) 168; Walp. Ann. 3 (1852) 75.—F. fusc®" "1
BL. Mus. Bot. 1 (1850) 168; Walp. Aflgs)
(1852) 75.—F. splendens Br. Mus. Bot. 1 (20,
168; Walp. Ann. 3 (1852) 75.—F. khasian® .
I. Linn, Soc. Bot. 1 (1856) 99; CLARKE 111 Trees
f. FL Br. Ind. 4 (1883) 84; Branis, InC: /530)
(1906) 476; KanLAL & Das, Fl. Assam 3 11357)
319.—F. oxyphylla Miq. Fl. Ind. Bat. 2



Dec. 1962]
\

LoGANIACEAE (Leenhouts)

317

3, nom. illeg.—F. gardneri THWAITES, En.
(1860) 200; BeppoMmE, FI. Sylv. (1869) 164.—
F. ternatana Miq. Ann. Mus. Bot. Lugd.-Bat. 2
U866) 217; CammerL. Bull. Jard. Bot. Btzg III,
5 (1923) 333; non HoLTH. & LAM, Blumea 5
gl 942) 230 (= F. gitingensis).—F. oblonga K. & G.
- As. Soc. Beng. 74, ii (1908) 612; RipL. J. Str.
Br. R, As. Soc. n. 50 (1908) 121; Fi. Mal. Pen. 2
(1923) 417; Burk. & HoLT. Gard. Bull. S.8. 3
(1923) 61; Burk. & HENDERs. Gard. Bull. S.S. 3
31925) 399.—F. sasakii HAYATA, lc. Pl. Formos.
(1913) 151, t. 29; Kaned. Formosan Trees,
ev. ed. (1936) 623, f. 581.—F. gardeniaeflora
ERNH. Trans. Linn. Soc. Bot, 9 (1916) 111.—F.
Macrodendron GiLG & BENED. Bot. Jahrb. 54
g916) 187.—F. birmanica GANDOGER, Bull. Soc.
ot. Fr. 65 (1918) 58.—F. prainii GANDOGER,
S'C-\F. lutea CAMMERL. Bull., Jard. Bot. Btzg III,
(1923) 330, f. 8; non MERR. Contr. Arn. Arb. 8
P]hg‘3~4) 138 (= F. blumei).—F. chinensis MERR.
ib'lhp' J. Sc. 23 (1923) 261.—F. loheri MERR.
id. 27 (1925) 49.—F. pyriformis S. MOORE,
dBot. 63 (1925) Suppl. p. 70.—F. sparei HENDERS.
ard, Bull, S.S. 7 (1933) 114, t. 28 A.—F. rahmatii
0 E‘}R- Pap. Mich. Ac. Sc. 23 (1938) 189.—F.
gg'ensis KaNeH. & Hatus. Bot. Mag. Tokyo
~ (1942) 160, f. 3. —F. archboldiana MERR.
13 JERRY, J. Am. Arb. 23 (1942) 412.— Fig.
15

CliEP’Dhytic or (more rarely) terrestrial shrub,
Van_lbel‘, or small tree, up to 15 m. Leaves very
orlable as to shape and size, varying from ovate
Obovate (to spathulate in the Deccan and
af}"l‘m) via oblong or oblong-obovate to narrowly
riaceolate, 414-35 by 11%4-9 cm, fleshy or co-
rceous, base attenuate and decurrent, cuneate,
ugumllnded to subcordate, apex rounded to acute,
$ ally (and mostly gradually) acuminate, acumen
a‘.’" to long and blunt to acute; nerves 4-8(-12)
IS, inconspicuous or mostly invisible (only in
sliehlyl)ical form from Ceylon and S. Deccan
Shtly prominent beneath); petiole slender to
scaHSt’ 15-314(-5) cm, exauriculate, the axillary
or © appressed to the twig or (more rarely) partly
v ®itirely adnate to the petiole, mostly inconspic-

1/?1‘35’ rarely somewhat broader than the petiole,
lruné(‘l) cm long, usually rounded, rarely

Cate or emarginate, often slightly confluent
brawee" the leaves. Inflorescences dichasial,
sn?d.‘ed from the base, usually rather dense,
(Lo Ctimes laxly thyrsoid and up to 15 cm long,
thick*17-ﬂowered; pedicels slender (then usually
lop, cned towards the calyx) to stout, }4-314 cm
th g; b{acteoles 2, inserted from about halfway
C_zlpedlcel to just below the calyx, very small to
Sop 2 M long (usually the more apical the larger),
encletlrpes confluent at the base and together
urc:splng the calyx. Calyx campanulate to slightly
npolate, 1-234(—4) cm long (in Assam 6-7%5
Wide? Connate for 14 to more than 14. Corolla
(in ¥ to slenderly funnel-shaped, tube 2-5 cm
81/2 ~1e typical form from Ceylon and SW. Deccan
5\7]/0 cm). Anthers oblong to ovate, (314-)
1/3\12(421/2) mm long, cells free at the base for
2. Stigma obconical, slightly cup-shaped to

peltate, 1-5 mm @. Fruits ovoid or ellipsoid to
subglobular, 3-5 cm long (specimens from Assam
134 cm), slightly to strongly beaked, glaucous-
white (sometimes mentioned as being coffee-
brown or black); calyx often warty-lenticellate,
lobes appressed, spreading, or reflexed.

Distr. Ceylon, SW. Deccan, Assam, Burma,
Siam, Indo-China, SW. China (SW. Yunnan),
Hainan, Hongkong, Formosa (S. peninsula only),
and throughout Malaysia.

Cited by Sasaki, lLe. (as F. obovata) from
Ponape (Carolines); I saw no material from there;
confusion with small-flowered F. berteriana seems
probable.

Ecol. Occupying a wide range of habitats, in
open localities and along forest edges but also in
primary and secondary forests, both on dry and on
marshy or periodically inundated soils, under
everwet as well as under seasonal conditions, from
sea-level up to 2500 m. F/. mainly in the dry season,
Jfr. in the rainy period. )

Uses. Sometimes cultivated as an ornamental
shrub.

Vern. Kaju djottik, Sum., angiladn bilu, bani
bani luam, olor arélah, Simalur, ara burong,
Mal. Pen., kikunteh, kitérong, S, kémrungén,
képitu, J, rauai kajarok, Sumba, salang mapit,
Born.; Philip.: bankalon, Bag., busalsal, Sbl.,
kotoiigogan, Mbo., malatinog, C. Bis., mamagon,
Bik., panagang, Tagb., pospusug, pukut, 1g.;
papatjeda bangan, p. utan, pasi gunung, Ternate,
tonki uran, Ambon, méngando, Moluccas (?),
kulaken (or kuleka), N. G.

Notes. In the circumscription given here an
extremely variable species. Both inside and out-
side Malaysia it comprises several local forms,
some of which have very conspicuous characters;
it is quite understandable that they were described
as distinct species, sometimes not even thought
to be closely related. After a careful study of a
large number of specimens from all parts of the
area I feel convinced that all these forms belong to
one species. Most of the more extreme ones are in
fact not sharply delimited but grade into other
forms. In a few cases where there is a really sharp
demarcation this depends on characters which
are ephemeral and of no systematic importance
in this species. Though it would not be impossible
to subdivide this species into a (fairly large)
number of forms and varieties I have refrained
from doing so. I confine myself to an enumeration
of the more important local forms in Malaysia
with the synonyms belonging to them:

‘F. litoralis’ is the most common form to which
most of the synonyms belong; it occurs throughout
Malaysia: leaves medium-sized to small, elliptic,
acute at the base, gradually acuminate at apex,
nerves invisible; axillary scale appressed to the
twig, small, rounded; inflorescence 3-5-flowered;
bracteoles inserted about halfway the pedicel,
small; calyx 1-134 cm, sepals free for at least half
their length; anthers 14-3% cm long; stigma up
to 34 mm @, mostly about obconical; fruits
subglobular, not strongly beaked, calyx spreading.

‘Kinabalu-race’ (Borneo: Mt Kinabalu): differs
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from ‘F. litoralis’ by lanceolate leaves, solitary
flowers, and the calyx which is appressed to the
fruit. It comes close to the type of ‘F. sasakii’
from Formosa.

‘F. pyriformis’ (Sumatra): differs from °F.
litoralis’ mainly in its calyx, which is 134-215 cm
long and slightly constricted in the mouth, the
sepals being halfway connate.

‘F. oblonga® (Sumatra, Malay Peninsula): a
very characteristic form which differs from ‘F.
litoralis’ by long and narrow leaves (11-35 by 2-9
cm), when dried greyish green, beneath lighter or
brownish, apex usually long and slender acuminate;
nerves 10-12 pairs, visible though inconspicuous;
petiole long and slender (2-5 c¢m); axillary scale
slightly broader and truncate; inflorescence re-
latively many-flowered; calyx 14 cm long,
slightly constricted at the mouth. -

*F. sparei’ (Sumatra, Malay Peninsula): a cha-
racteristic form which differs from *F, litoralis’ by
small (7-10 by 3145 cm) stiff leaves with a blunt
to slightly acuminate apex; inflorescences 1-9-
flowered; calyx large (214-234 cm); bracteoles
inserted just below and appressed to the calyx,
¢. % cm long, lanceolate.

Fig. 14. Fagraea ceilanica THUNB., calyces and

bracteoles of Philippine specimens. a. Bracteoles

small and attached about halfway the pedicel,

b. bracteoles slightly larger, attached just below

the calyx, c. bracteoles connate, forming a cupule

around the calyx, all X 24 (a WiLLiaMs 1316,
. b BS 45700, ¢ WENZEL 936).

‘Philippine-race’ (Philippines: Mindoro, Luzon,
Catanduanes, Leyte, Negros, Mindanao) mainly
differs from *F. litoralis’ by a large calyx (214 ¢cm)
which at its base is enveloped by a cupule com-
posed of the confluent, 154 cm long bracteoles.
*F, loheri’ is intermediate between this form and
‘F. litoralis’: it has a long calyx and high-inserted
bracteoles, but these are smaller, patent, and not
confluent at the base (Luzon) (fig. 14).

*F. ternatana’ (Luzon, Moluccas, New Guinea)
differs from °F. litoralis by somewhat broader
leaves, a blunt to rounded, slightly acuminate
apex; axillary scale adnate to the petiole, slightly
larger, truncate to emarginate; calyx large (24—
214 em), slightly constricted at the mouth; anthers
long and narrow (1 cm); stigma broadly peltate
(5 mm @); fruit distinctly beaked. ‘F. angiensis’
from New Guinea differs only from *F. ternatana’
by its leaves, which are more similar to those of
‘F, litoralis’ but slightly obovate (fig. 15).

_‘F. gardeniaeflora’ (incl. F. archboldiana; New
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Guinea) differs from the closely related *F, terna-
tana’ and ‘F. angiensis’ by a 23—4 cm long calyX
enveloped by a cupule composed of the strongly
enlarged (134-24 cm long) partly connate brac-
teoles; anthers 1-114 c¢m long.

‘F. minor’ (best developed in Borneo) differs
mainly from *F. litoralis’ by the ovate leaves which
are rounded to subcordate at the base.

‘F. forstenii’ and °F. celebica’® (Celebes) differ
mainly from °F. litoralis’ by the spindle-shaped
fruits, the latter furthermore by the broad, almost
deltoid axillary scale.

The affinity of F. ceilanica is especially with 6.
F. annulata and 10. F. blumei (see under these
species for differences and further remarks).

The pseudo-axillary inflorescences, as mentioned
by CAMMERLOHER in a note to his description ©
F. lutea, are apparently only the normal, axillary
lower branches of a furthermore broken termina
inflorescence. .

According to MERRILL’s description, in F. loher!
the tube of the corolla would be 11 mm long, the
lobes 16 mm; in fact, the measurements are exactly
the reverse.

The leaves are always exauriculate, but in F
gardeniaeflora on both sides of the broadené
petiolar base a distinct wart (probably a glan
can be found, which may look like a rudimentary
auricle. ’

Funis toaccae Rumprius, Herb. Amb. 5 (1747)
481, t. 179 has been referred by MERRILL, Int.
Rumph. (1917) 424 to F. amboinensis BL. but 8
he rightly remarked, the fruits doubtless belong ©
an Apocynacea; the latex mentioned to occur in't
twigs points to the same family. See also HEYNE:
Nutt. PL (1927) 1292, under Apocynacea. On th°
other hand the large flowers (according to the fi8°
ure they must be about 10 cm) with 5 free stamens
may represent some Fagraea (though not
present species)

F. oxyphylla M1Q. was published as a new mor®
appropriate name after combination of thré®
earlier species and is therefore illegitimate.

6. Fagraea annulata HierN, Nova Guinea 8 (1909;
202; CAMMERL. Bull. Jard. Bot. Btzg I1I, 5 (1923
333, f. 10. ”
Tree, 6-8 m tall. Leaves petioled, (oblong-)o"aI
to (oblong-)obovate, 5-14 by 214514 cm, ﬁrrﬂz
herbaceous or thinly coriaceous, base acute, Oftel
subcontracted and decurrent, apex very short!¥
acute-acuminate; nerves c¢. 10 pairs, very
and hardly visible above, invisible beneath,
inconspicuous except sometimes some interme w: e
ones; petiole slender, 34-215 cm; exauriculat®’
axillary scale adnate to the petiole, V-V Che
long, fairly broad (much broader than t J
base of the petiole), truncate to faintly 2'l°be'e_
Inflorescences cymose, 2-15-flowered, dense; pte
dicels thick, 14-12 mm long, often 2-bracte?® fhe
above the middle and then thickened above® o
bracteoles. Calyx campanulate, often with rec“ay.
ed lobes, 34-1 cm long, divided about ha{fWi A
Corolia-tube funnel-shaped, 234-315 cm, in$ r
about halfway with a distinct horizontal rim b¢

veins



D
|

LoGANIACEAE (Leenhouts)

319

1
815, Fagraea ceilanica THUNB., a flowering specimen of ‘F. angiensis’, Mt Gwamongga at 2450 m
(W. New Guinea) (SLEUMER, 1962). .

In,
abil:he stamens. Anthers oblong, c. % cmlong, to
g, Frt _halfway bifid. Stigma subpeltate, ¢. 215 mm
D Uits (unripe) ellipsoid-oblong, ¢. 1% by 3; cm.
Riy Str. Malaysia: SW. New Guinea (Noord
®), once collected.

€ol. On river-bank at low altitude. FI. June.

fagy € Doubtless very close to F. ceilanica; in
‘hickthe only difference with that species is the
sty oned annulus in the corolla-tube bearing the
o €0s. This character it has in common with the
be,’e Broup of species with a 2-lobed stigma (F.
ky, w"a(u{ and allies). As only one specimen is
8in tn 1t is not impossible that it is of hybrid ori-
F t:e'1e more so as in New Guinean specimens of

Yanicq there seems to be a slight introgression

of berteriana-characters, especially concerning
the leaves.

7. Fagraea acuminatissima MERR. J. Str. Br. R.
As. Soc. n. 77 (1917) 232; CAMMERL. Bull. Jard.
Bot. Btzg III, 5 (1923) 330, f. 9.—F. obovata (non
WALL.) KING, J. As. Soc. Beng. 74, ii (1908) 606,
p.p.; RipL, Fl. Mal. Pen. 2 (1923) 418; Burk.
Dict. (1935) 996.—F. longicuspis GANDOGER, Bull.
Soc. Bot. Fr. 65 (1918) 58.

Usually a shrub or small tree, sometimes a
climber. Leaves petioled (suborbicular to) oblong
to lanceolate or subobovate, 7-24 by 334-10 cm,
thickly coriaceous (fleshy when fresh); base acute
and decurrent, apex obtuse or rounded, abruptly
contracted into a narrowly triangular, acute,
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34(-2) cm long acumen; nerves invisible; petiole
robust, 1%4-5 cm long, exauriculate; axillary
scale appressed to the twig, inconspicuous, round-
ed. Inflorescences subsessile, subglomerulous,
3-5-flowered; pedicels thick, 14-34 cm long,
about halfway with a pair of small, appressed to
patent bracteoles. Calyx campanulate, 34-114 cm
long, deeply divided (about 24-34 of its length).
Corolla-tube funnel-shaped, 215-415 cm long.
Anthers oblong, thick, 2/;—% cm long, cells free
in their basal half. Stigma broadly obconical to
peltate, c. 15 mm @. Fruits ellipsoid to globular,
c. 114-2 cm @; calyx appressed.

Distr. Malaysia: Sumatra (also Banka and
Riouw Is.), Malay Peninsula, W. and N. Borneo.

Ecol. Mainly in peat-swamp forests, sometimes
also in bamboo forests, up to 750 m. Fl. Febr.—
Nov., fr. Febr., July, Sept. ’

Vern. Malikoh, Banka, akar tunkoo beavak,
témbusu, Mal. Pen., baruas babi, dawi-dawi, nyatu,
Born.

Notes. This species belongs to the wider
relationship of F. ceilanica (in the Malay Peninsula
it has always been identified with F. obovata).
Its most distinctive characters are the often black-
ish, round twigs, the dull- to olive-brown upper
and smooth red-brown lower side of the very stiff
dried leaves, and the small, + sessile, glomerulous
inflorescences, with the small calyces. Apart from
the flowers which are very long and slenderly
tubular in F. tubulosa there is a great resemblance
with that species; a good difference is found in
the midrib, which is rounded beneath in the
present species, strongly keeled in F. tubulosa.

8. Fagraea tubulosa BL. Mus. Bot. 1 (1850) 167;

Walp. Ann. 3 (1852) 75; Miq. FL. Ind. Bat. 2
(1857) 373; KING, J. As. Soc. Beng. 74, ii (1908)
604; CAMMERL. Bull. Jard. Bot. Btzg 111, 5 (1923)
326; RipL. Fl. Mal. Pen. 2 (1923) 415.

Straggling climbing shrub. Leaves petioled,
ovate-oblong, oblong, or oblong-lanceolate, 10-
2214 by.5-10 cm, thinly coriaceous, base broadly
cuneate or obtuse, narrowly decurrent, apex
abruptly short- to long-subcaudate; nerves 5-7
pairs, invisible or almost so above, faintly visible
or quite inconspicuous beneath; petiole 1/4-3 cm
long; exauriculate; the axillary scale inconspicuous,
adnate to the petiole, blunt, 3 mm long. Flowers
1-6 in sessile glomerules; pedicels very short with
1-2 pairs of small bracteoles. Calyx campanulate,
14-1 ecm long, divided somewhat less than halfway
down. Corolla-tube tubular, very slender, 8-9 cm.
Anthers elliptic, ¢. 4 mm long, cells in their basal
half free. Stigma peltate, 2 mm @. Fruit unknown.

Distr. Malaysia: Sumatra, Malay Peninsula
(Perak). -

Ecol. In forests, ¢. 900 m. Fi. June.

Note. A very distinct species, well characterized
by its glomerulous, long and slender, fragile
flowers. Apart from this character much alike
(and possibly related to) F. acuminatissima, which
Ras the midrib rounded beneath, not keeled as it
is here. :
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9. Fagraea ridleyi K. & G. J. As. Soc. Beng. 74
ii (1908) 612, non GANDOGER (1924); RipL. 1
Str. Br. R. As. Soc. n. 50 (1908) 118; Fl. Mal.
Pen. 2 (1923) 417.—F. crassifolia WaLL. Cat
(1829) n. 1602, nom. nud., non BL. (1838) (= F*
ceilanica).—Fig. 16.

Liana or big straggling shrub. Leaves petioledv
obovate to suborbicular, 13-24 by 9-18 cm, thick-
coriaceous, base acute, somewhat decurrent, ape*
rounded, with or without an abrupt short an
blunt acumen; nerves 4—10 pairs, flattish or slight-
ly impressed above, prominent beneath; petio}e
2-4 cm, robust, exauriculate; stipules connate 10
a 4 mm high ocrea which in older leaves is spli
between the petioles. Inflorescences cymose, 3~
flowered; pedicels 14-2 cm, thick, tapering int?
the calyx, usually with a pair of small paten
bracteoles somewhat above the middle. Cal*
campanulate, 2-214 cm high, tube woody, lobes
114-134 cm, thick-coriaceous. Corolla-tube funnel-
shaped, 314—4 cm. Anthers bifid to halfway, 00
long, % cm long. Stigma subpeltate, 214 mm 2
Fruits inversely pear-shaped to globular and coni¢
ally beaked, c. 5 by 3! cm; calyx loosely appress”
ed.

Distr. Malaysia: Malay Peninsula, Lingg?
Arch., and Borneo (Sarawak, Brunei). ‘

Ecol. In the Malay Peninsula on rocky $¢&°
cliffs and along rivers, in Borneo in primaly |
forests on sandstone hills, 0-300 m. Fl May
Aug., fr. April, May, and Sept.

Vern. Buah télan kényalang, Born. (this mean
the fruit which is swallowed by the hornbills

Notes. Specimens from Borneo differ slight
from those of the Malay Peninsula; the ma!
difference is in the fruits, which are globular wit
a strong conical beak in Borneo, inversely pear
shaped in the Malay Peninsula. h

The relationship of F. ridleyi is doubtless W!tA_
F. blumei (which.differs by warty-lenticellate ¥
florescences and conspicuous axillary scales) 27
with F. ceilanica (which differs by invisible nerves’;

As lectotype I have designated RIDLEY
(SiNG; dupl. BM, K).

Se

).
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10. Fagraea blumei G. Don, Gard. Dict. 4 (18 10)

69 (‘blumii’); Steup. Nomencl. ed. 2, 1 (I
624; DC. Prod. 9 (1845) 30.—F. obovata 4)'
Bijdr. (1826) 1021, nom. illeg., non WatLL. (1824
—F. obovato-javana BL. Rumphia 2 (1838) 7
t. 75, nom. superfl., incl. var. bebeak; Mus- P
I (1850) 164; MiQ. Ann. Mus. Bot. Lugd.-Ba §
(1866) 217, incl. var. latifolia; K. & V. Bidr/
(1903) 78; Koorn. Exk. Fl. Java 3 (1912) 59 13
Tjib. 3 (1918) 47; HocHRr. Candollea 6 (1936) 4 0;
—F. leschenaultii BL. Rumphia 2 (1838) Ba
Mus. Bot. 1 (1850) 164; Miq. Fl. Ind. |

2 (1857) 370.—F. plumeriaeflora DC. l’“"é‘56)
(1845) 29; Bentw. J. Linn. Soc. Bot. 1 (J

98 (‘plumeriaefolia’); Miq. Fl. Ind. Bat-09)
(1857) 375; ELM. Leafl. Philip. Bot. 2 (19

598; ibid. 3 (1910) 857; Merr. En. PhiliP
(1923) 318, excl. spec. Celeb.; non KOORD. Min 3
(1898) 540, nec KoORD.-Scum. Syst. V€%
(1914) 105 (both are F. truncata)—F. 000"
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R

i
816 Fagraea ridleyi K. & G. a. Habit (note the glands on the lower side of the leaf), b. opened corolla,
¢. style and stigma, d. fruit, all X 24 (RIDLEY 5845).

(n
suo" WaLL) Miq. Fl. Ind. Bat. 2 (1857) 369; En. Philip.3 (1923) 315,p.p.; DocT. VAN LEEUWEN,
Ho.: (1861) 226, incl. var. latifolia; CLARKE in  Zoocecidia (1926) 463; MERR. Contr. Arn. Arb. 8
aul‘l"‘-f. FL Br. Ind. 4 (1883) 83, p.p.; CAMMERL.  (1934) 138; BakH. f. in Back. Bekn. Fl. Java (em.
*Jard. Bot. Btzg I1I, 5 (1923) 322; Merr. ed.) 7 (1948) fam. 170, p. 11; Blumea 6 (1950)
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Fig. 17. Fagraea blumei G. DoN. a. Habit, X 24, b. opened corolla, X 1, c. stigma, X 5, d. anther, x 2
(a—d BUNNEMEYER 4950).

382, incl. var. brevicalyx.—F. vaginata K. & G.
J. As. Soc. Beng. 74, ii (1908) 610; RipL. FI.
Mal. Pen. 2 (1923) 418; S. MoorE, J. Bot. 63
(1925) Suppl. 69; Burk. Dict. 1 (1935) 997.—
F. negrosensis ELM. Leafl. Philip. Bot. 2 (1909)
599; MERR. En. Philip. 3 (1923) 315.—F. cuernosen-
sis ELM. Leafl. Philip. Bot. 2 (1909) 600; MERR.
En. Philip. 3 (1923) 314.—F. intermedia RIDL.
J. Fed. Mal. St. Mus. 8, n. 4 (1917) 63.—F.
spatiosa S. MOORE, J. Bot. 63 (1925) Suppl. 69.—
F. lutea (non CAMMERL.) MERR. Contr. Arn. Arb.
n. 8 (1934) 138.—Fig. 17.

Tree up to 26 m, scandent or erect, epiphytic or
terrestrial shrub, or climber. Leaves mostly obo-
vate, sometimes elliptic to oblong, rarely lanceolate,
7-60 by 2-30 cm, thin- to stiff-coriaceous, base
acute, mostly long-attenuate, apex rounded to
cuneate, nearly always acuminate, acumen taper-
ing to abrupt, short and broad to fairly long and

slender; nerves 3-15 pairs, usually slightly tho“.g]z
distinctly prominent on both surfaces, rarely “1‘
conspicuous to invisible; petiole 144 cm, m"s”f
robust, often narrowly winged, exauriculat®
axillary scale for the greater part adnate tO
petiole but distinctly broader, 4 mm-115 cm 1ong:
usually 2-lobed to truncate, rarely rOllfld"‘i
Inflorescences terminal with 2 strong branches 0
the upper leaf-axils, cymose to corymbose, 12%
rather dense, (1-)7-c.50-flowered, sparsely . "
densely warty-lenticellate (still more consp! o
ously so in fruit); pedicels usually stout, } -2
2-bracteolate in the lower two-thirds. CalyX cd,
pular to campanulate, very slender to rather b
4-20 mm long, sepals connate for 14-24. Co
tube narrowly to widely funnel-shaped, 1
lobes varying from about 14 to nearly as lof 0°
the tube. Anthers thickly ovate-oblong to 1an® ate
late, 4-10 mm, to halfway bifid. Stigma capi*
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to Peltate, 1-5 mm @. Fruits either subglobular
;°met1mes beaked) and 34 cm @, or spindle-
Shaped and 5-7 by 134-215 cm, said to be black
Umatra) or yellow (Philippines); calyx with
°°S<31Y appressed to spreading or caducous lobes.
Distr, Malaysia: Sumatra, Malay Peninsula
erak, Pahang, Selangor), Java, Borneo, and the
ei:-_l[l:plnCS; a few dubious specimens from
es. :

fThis species comprises two subspecies, as
OUOWS;

35p. blumei.—F. blumei G. DoN.—F. obovata BL.—
- obovato-javana BL., incl. var.—F. leschenaultii
L~—F, obovata (non WALL.) AuUcCT., incl. var.
:F- vaginata K. & G.—F. negrosensis ELM.
F. intermedia RiDL—F. spatiosa S. MOORE.
i lutea ‘non CaAMMERL.) MERR.
obﬂxlllary scale 4+ flat, dark-brown. Leaves
c0°.Vate, up to 27 by 13 cm, thick- and stiff-
Tlaceous, dark-brown when dry, base long-
ritenuate, apex rounded with a minute, broadly
oangular acumen; nerves 3-6 pairs, distinctly
Tked towards the margin, conspicuous beneath,
aedlcels up to 1 cm, with a pair of bracteoles
Out halfway. Calyx up to 14 cm. Corolla-tube
113 ‘10 214 cm. Anthers up to 7 mm. Stigma usually
2 mm g. Fruits (sub)globular, calyx persistent.
Bo Istr. Sumatra, Malay Peninsula, Java, rare in
'heo and the Philippines (Negros).
light¢01. Preferably on a fertile wet spil and in
Seq shade, in and espegxally along primary and
un"ndary forests, on river-banks, efc.; usually
Cr everwet, in East Java also under seasonal

%:;“ditions. Rarely under 500 m (except in the
Flalay Peninsula), usually 1200-1800(—2200) m.
“Jr. Yan.—Dec.

aga; Ses, The rubbed leaves are used as a medicipe
u e;InSt fever aqd heaQache; latex from ?he fruits
it to make lime-twigs for catching birds. The

$ are said to be poisonous.

ern. Akar konjal, kaju djottik, kama lojang,
k M., akar térong kusang, aréng kidjamudju, bebeak,
dje:'ng mangga, ki minjak, kitérong areui, S,
o ,;1k utan, (én)dog-(én)dogan, keémplék, ki hurip
Wa orip), ki kéndal, ki terong, salisor, wuru, J,
qol'." Plongolos, Md, dirung, Born.; Philip.: buton,
'S, Bag., maganonok, Sub.

;s’z Plumeriaeflora (DC.) LeenNH. nov. stat.—F.
Meriaeflora DC.
7\6’gllary scale concave, grqenish. Leaves elliptic,
Whe b}f 6-30 cm, thin-coriaceous, greyish green
abrun dried, b'ase not long-attenuate, apex blunt,
9 Sptly- terminated by a slender acumen; nerves
Visih, Pairs, looped and joined near the margin,
‘eolee on both sides. Pedicels 1}5-215 c¢m, brac-
3, § at the base, Calyx 134-2 cm. Corolla-tube
Tflit ¢m. Anthers 6-10 mm, Stigma c. 4 mm o.
S spindle-shaped, calyx caducous.
r'Str. Philippines (Luzon, Catanduanes, Sa-
’ Leyte, Panay, Mindanao).
F SOl. Humid primary forests, 500-2000 m.
Vi;ite’;i Jan.-Dec. The very fragrant flowers are
by butterflies.

Vern. Butoon ta-usd, Bag., kalaynig, Buk.

Notes. This species is related to F. ceilanica,
F. fastigiata, and F. tacapala. The conspicuous
stipules, the distinctly prominent nerves, and the
warty lenticellate inflorescences are good cha-
racters to distinguish it from F. ceilanica; only some
forms from the Philippines and from Sumatra
have about the same leaves as the latter species.
F. fastigiata is doubtless very close to ssp. blumei,
but differs by the auricles inserted slightly above
the leaf-base; it could be conspecific. F. tacapala
comes near ssp. plumeriaeflora, is also different by
the presence of auricles.

Typical specimens of the two subspecies are so
different that one would prefer to distinguish them
as good species. There are, however, two series of
intermediate specimens; the type of F. cuernosensis
and several other specimens I have not referred to
a subspecies.

The first series is formed by the specimens from
Negros (among which the types of F. negrosensis
and F. cuernosensis), several specimens from
Mindanao, and one from Luzon (FB 8996).
The Negros specimens come close to ssp. blumei
and differ mainly by their ceilanica(‘litoralis’)-like
leaves; most of the Mindanao specimens have the
same kind of leaves, but the inflorescences and
flowers look more like those of ssp. plumeriaeflora,
with which they have also the spindle-shaped
fruits in common; the calyx is not caducous,
however. The latter character is the main differen-
ce between the remaining specimens and ssp.
plumeriaefiora.

The second series goes via Borneo. Among the
Bornean specimens one (BEccAR1 PB 3032) comes
close to ssp. blumei, from which it differs only by
the greater number of nerves. All other Bornean
specimens combine the leaves of ssp. plumeriae-
flora with the inflorescences, flowers, and fruits of
ssp. blumei.

Especially ssp. blumei shows a wide range of
variability; this mainly concerns the inflorescences
and the flowers (many- to few-flowered inflores-
cences, small to big calyces and corollas, the
former cupular to campanulate and with short to
long lobes, the latter slender to wide). This varia-
bility is gradual, and in Java nearly the full range
of specimens is found. Some local races with de-
viating characters are restricted to Central Su-
matran volcanoes. The specimens from Mt.
Merapi are mainly aberrant by the caducous
calyx under a globular fruit. Those of Mt. Kerintji
differ only from typical blumei in the large, many-
flowered inflorescence and the small flowers
(calyx cupular, 4 mm high, less than halfway
connate, corolla-tube 115 cm long). The specimens
from Mt. Singalang have oblong, acute leaves, the
nerves of which are invisible, a very lax, few-
flowered inflorescence and the smallest flowers
(calyx tubular, 4 mm long, more than halfway
up connate, corolla-tube ¢. 5 mm). On account of
the leaf-shape, the inflorescences, and the small
flowers, the latter race is sometimes confused with
F. fragrans (which has, however, lateral inflores-
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cences). Specimens from Mt. Sibajak are mainly
characterized by elliptic, acute leaves, the nerves
of which are nearly invisible, by short-stalked and
densely crowded inflorescences of 3-9 flowers,
with big (6 by 10 mm) bracteoles clasping the
calyx, and by sepals connate for only 4.

The nomenclature of F. blumei is somewhat
confused. BLUME, who was the first to recognize
and publish it in 1826, named it F. obovara, ap-
parently unaware of the fact that WaLLIcH had
used the same epithet already two years earlier
for another species. Later on G. DoN, BLUME
himself, and STEUDEL corrected this error, using the
epithets  blumii, obovato-javana, and blumei
respectively. All these names were clearly based
upon F. obovata BL.

11, Fagraea fastigiata BL. Rumphia 2 (1838) 30,
t. 76 f. 1; DC. Prod. 9 (1845) 30; BL. Mus. Bot. 1
(1850) 164; Miq. FL. Ind. Bat. 2 (1845) 369;
K. & V. Bijdr. 9 (1903) 80; Koorp. Exk. Fl.
Java 3 (1912) 59; Cammerr. Bull. Jard. Bot.
Btzg III, 5 (1923) 322, pro spec. Jav., fr. excl.;
BakH. f. in Back. Bekn. Fl. Java (em. ed.) 7 (1948)
fam. 170, p. 11, p.p.; non RIDL. J. Str. Br. R, As.
Soc. n. 30 (1897) 167, nec ENDERT, Tectona 13
(1920) 117 (= F. crenulata).—Fig. 2b.

Liana, epiphytic shrub, or small tree, up to
13 m by ¢. 10 cm . Leaves sessile, oblong-obovate,
13-27 by 6-12 cm, thin-coriaceous, base narrowly
cuneate, long-decurrent, again somewhat broaden-
ed and subauriculate slightly above .the twig,
completely hiding the axillary scale which is
adnate to the midrib, 4 34 cm long and rather
narrow; apex blunt to faintly blunt-acuminate;
nerves 5-7 pairs, inconspicuous above, pro-
minulous to prominent beneath. Inflorescences
corymbose, laxly branched, with ¢. 15-20 sub-
sessile flowers; bracteoles small, appressed, just
below the calyx. Calyx slender-campanulate, c.
7 mm, less than 14 divided. Corolla-tube widely
funnel-shaped, 3 cm. Anthers ovate-lanceolate,
7 mm, cells in their basal half free. Stigma un-
known. Fruits globular, 2 cm @; pedicels slender,
calyx-lobes reflexed. .

Distr. Malaysia: Malay Peninsula (Perak:
[jok F. R.) and West and Central Java. .

Ecol. Forests, ¢. 600-1000 m. Fr. June. For a
gall see DocCTERS VAN LEEUWEN, Zoocecidia
(1926) 463, f. 885. .

Vern. Lanupa, S.

Note. This species is closely related to F.
blumei ssp. blumei, it is even possible that it will
finally appear to be conspecific with that species,
from which it mainly ‘differs by its auriculate
leaf-base. By this character it seems to link up
F. blumei with the group of species (n. 14-20) with
well-developed auricles.

12. Fagraea crenulata MAINGAY ex CLARKE in
Hook. f. Fl. Br. Ind. 4 (1883) 83; KING, J. As.
Soc. Beng. 74, ii (1908) 610; Dop, Fl. Gén. I.-C.
4 (1914) 176; CAMMERL. Bull. Jard. Bot. Btzg III,
5 (1923) 321; RipL. Fl. Mal. Pen. 2 (1923) 420;
Foxw. Mal. For. Rec. n. 3 (1927) 160, plates;
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Heyne, Nutt. Pl (1927) 1269; DE Voocp, Trop-
Natuur 21 (1932) 60, f. 1; Burk. Dict. 1 (1935)
994; CorNER, Ways. Trees (1940) 423, t. 121.—
F. fastigiata (non BL.) RIDL. J. Str. Br. R. As. So¢.
n. 30 (1897) 167; EnDErT, Tectona 13 (1920) 117.
—Fig. 18.

Fig. 18. Fagraea crenulata CLARKE in marsheS
near Palembang (Sumatra) (DE VOOGD).

Tree, up to 23 m by 50 cm g, trunk and pranches
with simple or divided prickles. Leaves sessile ©
subsessile, broadly obovate, 18—45 by 14-25 ¢
thin-coriaceous to stiff-herbaceous, base narrowé®
then widened again into a pair of amplexicaulous
or recurved auricles, margin finely crenulat®
apex very broadly rounded to nearly truncat®
nerves 5-7 pairs, clearly visible above, promine
beneath; axillary scale fully adnate to the peti© ’
or midrib, fairly narrow, acute, 114-2 cm, 0¥
pletely enveloped by the leaf-base. Inﬂorescence-‘
corymbose, widely branched and many-flowere®:
up to 25 cm; pedicels 1-2 cm, gradually thicken®
towards the apex; bracteoles appressed, not ¥¢ p
large, usually about halfway the pedicel. Caly )
1 cm long, divided to quite near the base. Cor? 4
tube funnel-shaped, 13%4-2 cm. Anthers oblon®
6 mm, cells free in their basal third, Stigma Pfed
tate, 114-2 mm g, faintly 2-lobed. Fruits ellips®*
214 cm or longer; calyx more or less spred l“é

Distr. South Indo-China and Malaysia: aIOE S
the east coast of Sumatra, the west coast of t
Malay Peninsula, and the southwest and SOY
coast of Borneo. . d

Ecol. Permanent or periodical swamps behi?
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the mangrove belt, along rivers, up to 10 m. Fl.
r. Jan.~Dec,

Uses. Furnishes a good, though cross-grained,
t"“bef; wood very valuable for piling, resists
leredo borers when used with the bark on; further-
More used as firewood. In Bengkalis (Sum.)
Planted on yards,

b V.ern. Cabbage tree, E, bébira. bira bira,
ubira, malabira, mélabira, Sum., bérah, bira(h),
'gglabéra, mal(a)bira, Mal. Pen., kayu bulan,

In.

Notes, The tree reminds in habit of Terminalia
Catappq L,
i oung trees have densely spiny trunks (LORZING
U Herb, Bo). These sharp conical prickles form
gfr“ of the bark and are apparently corky in na-
e,

This is the only species of which the leaves are
Ot entire, Its affinity seems to be with F. blumei.

;2 Fagraea truncata BL. Mus. Bot. 1 (1850)
(15§ Walp, Ann. 3 (1852) 75; M1qQ. Fl. Ind. Bat. 2
857) 372; Ann. Mus. Bot. Lugd.-Bat. 2 (1866)
8 non Koorp. Minah. (1898) 540, KOORD.~
CHUM. Syst. Verz. 3 (1914) 105 (= F. nov. sp.
- longiflora).—F. plumeriaeflora (non DC.)
fo?'ORD' Minah. (1898) 540, sphalm. plumeriae-
'a; K oorp.—ScHUM. Syst. Verz. 3 (1914) 105.—
K'f"'Stenii (non BL.) Koorp. Minah. (1898) 540;
O0RD.~ScHUM. Syst. Verz. 3 (1914) 105.
obj lana, shrub, or tree, up to 12 m high. Leaves
by Ong, oblong-obovate or oblanceolate, 20-38
™ ~18 cm, coriaceous, base broadly to narrowly
ab?eate’ apex broadly cuneate to rounded,
2 ul’,tl)’, up to 14 cm long, blunt- or acute-
Minate; nerves 7-10 pairs, slightly impressed
na?"ey prominulous beneath; petiole 2-3 cm,
ay Towly winged over the whole length, ex-
Tculate; axillary scale adnate, ¢. 1 cm long,
Ce::adened towards the apex, 2-lobed. Inflores-
¢ c"s'glomerulous, 3-7-flowered; pedicels 15-114
teo) With a pair of 1-2 cm long, lanceolate brac-
o, es, Calyx widely campanulate, 214-3 cm
tubg’ slightly less than halfway connate. Corolla-
1 ce Widely funnel-shaped, 4 cm. Anthers oblong,
1M, split halfway. Stigma obconical-peltate, c.
org ™ 8. Fruits ellipsoid, + 314 by 214 cm,
D“ge; calyx loosely appressed.
IStr, Malaysia: Celebes (Minahasa).
n oL, Primary forests, 700-1250 m. FI July,
‘van., April.
Nerm Matenga, simbélan, sumering.
Ty, 0tes. Doubtless related to F. fastigiata of
Phi?‘ and to F. blumei ssp. plumeriaeflora from the
IPpines,
iy , \© leaves are exauriculate, but sometimes there
the Pair of gland-like structures on both sides of
leaf-base,
1
I;r' Fagraea tacapala Leenn. Bull. Jard. Bot.
Col 32 (1962) 430—F. fastigiata (non BL.)
Pr, “ERL. Bull. Jard. Bot. Btzg III, § (1923) 322,
Specim, Celeb.—Fig. 2c.
rgs&r.eelet (up to 3 m high), tall epiphytic or ter-
fal shrub, or woody climber. Leaves (sub)

sessile or distinctly petioled, (oblong-)obovate,
rarely elliptic, 20-35 by 7-17 cm, thin-coriaceous,
base (narrowly) cuneate or attenuate, usually
decurrent, auriculate, apex blunt to broadly
cuneate or shortly acuminate; nerves 8-10 pairs,
prominulous on both sides; petiole (0-)2-5 cm,
axillary scale adnate to the petiole, large (nearly
1-115 cm), much broader than the petiole, dis-
tinctly bilobed. Inflorescences broadly corymbose,
laxly branched, with up to ¢. 30 flowers; pedicels
14-2 cm, at the base to somewhat less than half-
way provided with a pair of ovate to lanceolate,
(15-)1-1%4 cm long bracteoles. Calyx cam-
panulate, 1%4-215 c¢cm long, confluent at base.
Corolla-tube funnel-shaped, 215 cm. Anthers ob-
long, ¥5-1 cm long, cells free in their basal half.
Stigma peltate, funnel-shaped or discoid, 2144
mm . Fruits subglobular to spindle-shaped, up
to 7 cm long; calyx more or less spreading.

Distr. Malaysia: Celebes, Moluccas (Ceram).

Notes. This species, with its three subspecies,
is more or less intermediate between F. blumei
ssp. plumeriaeflora on one side and F. woodiana
on the other. Especially ssp. gracilis comes in its
leaves very close to F. blumei ssp. plumeriaeflora;
a constant difference between these two species is
the presence of (mostly small) auricles in F.
tacapala, their absence in F. blumei.

The three subspecies, in the sequence gracilis-
ceramensis-tacapala form together a series from
slender to very coarse.

KEY TO THE SUBSPECIES

1. Leaves distinctly petioled. Calyx 114 cm,

slender ssp. gracilis

1. Leaves sessile. Calyx 114-214 cm, fairly wide to
wide.

2. Calyx 215 cm long, strongly warty-lenticellate.

ssp. tacapala

2, Calyx 1Y4-115 cm long, smooth or with few

lenticels ssp. ceramensis

ssp. tacapala.—F. fastigiata BL. sensu CAMMERL.
p.p.

Leaves sessile; axillary scale 114 ¢cm long, much
broader than the petiole, deeply 2-lobed. Inflo-
rescence very coarse, densely warty-lenticellate;
pedicels 1 cm, thick; bracteoles lanceolate to ovate,
1-1%5 cm, usually inserted about halfway the
pedicel, sometimes both or one of them nearly
apical. Calyx 24 cm long, strongly warty-
lenticellate, very broad; anthers 714-10 mm;
stigma discoid-peltate.

Distr. SW. Celebes.

Ecol. In primary and secondary forests, along
forest-edges and waysides; on volcanic tuff, at
1000-2000 m alt. F/. Jan., June.

Vern. Ta‘kapala.

ssp. gracilis LEENH. Bull. Jard. Bot. Brux. 32
(1962) 431. .
Leaves distinctly petioled; axillary scale some-
what less than 1 ¢m long, relatively narrow. In-
florescence not very coarse, not warty-lenticellate;
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pedicels slender, 1-2 cm; bracteoles oblong, c.
34-1 cm. Calyx slender, 114 cm; anthers 5 mm;
stigma funnel-shaped.

Distr. Celebes.

Ecol. Rain-forests, along streams or on
marshy soil, 500-1200 m. FI. June-July.

Vern. Pulularé.

ssp. ceramensis LEENH. Bull. Jard. Bot. Brux. 32
(1962) 430.

Leaves sessile; axillary scale nearly 114 cm long,
broadly cup-shaped, faintly 2-lobed. Inflorescence
large, fairly coarse, smooth or sparsely warty-
lenticellate; pedicels moderately slender, 15—1 cm;
bracteoles ovate, ¢. 3-1 cm. Calyx fairly broad,
1%-1% cm long; anthers 6 mm; stigma disk-
shaped.

Distr. Moluccas (Ceram).

Ecol. In forests, 500-800 m. F/. Jan., May.

15. Fagraea woodiana F. v. M. Austr. J. Pharm.
(Sept. 1886) 323; Bot. Centralbl. 29 (1887) 241;
S. Moorg, J. Bot. 61 (1923) Suppl. 35.—F. an-
thocleistifolia GILG & BENED. Bot. Jahrb. 54 (1916)
192,

Tree, up to 20 m by 41 cm @, shrub, or liana.
Leaves subsessile, oblong-obovate, 25-50 by 10-20
cm, thin-coriaceous, base attenuate and decurrent,
ending in a pair of auricles ¢. 14-11 cm @, apex
broadly rounded and emarginate to slightly
acuminate; nerves 7-8 pairs, prominulous on both
sides, mainly underneath; axillary scale for the
greater part or entirely adnate to the petiole,
¢. 1-115 cm long, very broad and deeply 2-lobed
to truncate. Inflorescences pyramidal-thyrsoid
with ¢. 3 pairs of horizontal branches, these up to
3 cm long, rebranched or not, at the end with a
more or less dense 5-7-flowered cyme, the total
inflorescence about 20 c¢cm long; pedicels 141 cm,
bracteoles inserted at their base or up to halfway,
small and thin. Calyx campanulate, 1 cm, divided
for ¢. 24. Corolla-tube funnel-shaped, c. 2-3 cm.
Anthers bifid to about halfway, sagittate, 6-71%
mm. Stigma peltate, faintly 2-lobed, 214-3 mm g.
Fruits ovoid, ¢. 2-3 cm long, yellow; pedicel warty-
lenticellate, calyx more or less spreading.

Distr. Malaysia: New Guinea.

Ecol. In primary and secondary forests, either
temporarily inundated or not, from sea-level up
to 1600 m. FIl. Aug., Oct., Dec., fr. Aug., Oct.
The flowers are fragrant like those of jasmine.

Vern. Amiundam, subekwa, wuribéding.

Notes. Apparently related to F. tacapala.

The type is wrongly cited as Forses 741, this
must be 744.

16. Fagraea longiflora MErRr. Philip. J. Sc. 3 (1908)
Bot. 260; ELm. Leafl. Philip. Bot. 2 (1909) 597;
MERR. En. Philip. 3 (1923) 315.—F. macgregorii
MERR. Philip. J. Sc. 13 (1918) Bot. 51.
Epiphytic shrub. Leaves sessile, broadly to
narrowly obovate, 35-70(-100) by 10-32 cm,
thin-coriaceous, narrowed towards the base, at
the base widened into a pair of rounded, some-
times more or less reflexed wings at both sides of
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the axillary scale, apex more or less rounded with
a distinct, small (up to 2 cm long) and narrow,
acute acumen; nerves 9-12 pairs, prominulous on
both sides; axillary scale adnate to the midrib,
114 cm long, acute at the apex, completely hidden
by the leaf-base. Inflorescences glomerulous, with
4-c. 15 subsessile flowers, enveloped by an in-
volucrum of reduced leaves. Calyx campanulate,
2l cm (-6 cm in fruit), slightly more than half-
way divided. Corolla-tube tubular, slender, ¢-
11 cm. Anthers narrowly ovate, 7 mm long, cells
free to slightly above the middle. Srigma peltate,
14-3%4 cm @. Fruits subglobular, ovate, or ellipsoids
3-415 by 2% cm; calyx accrescent, the fruits
moreover enveloped by the long bracts.

Distr. Malaysia: Philippines (Luzon, Ca-
tanduanes); a dubious specimen from Mindanao
(BS 38650).

Ecol. In forests, 100~1400 m. FI April, Oct.—
Dec., fr. May.

Vern. Sapiag, Klg.

Notes. Probably near to F.blumei ssp. plumeriaé-
flora: distinguishable, however, at first sight by the
glomerulous inflorescences and the long corolia-
tube. Possibly also related to F. carstensensis from
New Guinea.

As lectotype I have designated FB 8026 (PNH,
t; dupl. K), the only syntype I have seen.

MERRILL erroneously cited the type number of
F. macgregorii as BS 17938, this should be BS
19738.

17. Fagraea carstensensis WERNH. Trans. Linn-
Soc. Bot. 9 (1916) 111.—Fig. 19.

Small tree (c. 3 m). Leaves sessile, broadly
obovate to obovate-oblong, 17-35 by 5-17 cm
coriaceous, base subcordate by a broadly rounded,
probably flat wing (apparently not auriculate),
connate when young, apex rounded, shortly
acute-acuminate; nerves 5-12 pairs, conspicuous
though flat above, prominent beneath; axillary
scale fully adnate to the midrib, 1%4-134 by ¢
1-114 ¢cm, quadrangular; the reduced leaves at the
base of the inflorescence are connate and muc
broadened at the base, + perfoliate. Inﬂorescences
sessile and glomerulous, ¢. 15-flowered; bracts
and (one pair of) bracteoles relatively large (1%
and 1 cm long resp.), enclasping the calyx. Calyx
¢. campanulate, 2 cm long, fairly slender, sepals
free for c. % of their length. Corolla-tube funnel”
shaped, c. 314 cm long. Anthers elliptic, ¢. 614 mm
long, thecae free in their basal third. Srigmé@
obconical-peltate, 3 mm @. Fruit unknown.

Distr. Malaysia: W. New Guinea (Mt Tamrat
and Mt Carstensz), twice collected.

Ecol. Forests, 200-860 m.

Note. Probably nearest related to F. longifforé
and F. woodiana.

18. Fagraea auriculata JACK, Mal. Misc. 2, #- 7
(1822) 82; WALL. in Roxb. FI. Ind. 2 (1824)
34 & 573; BL. Bijdr. (1826) 1020; WarL. PL. As
Rar. 3 (1832) 16, t. 229; Jack in Hook. ComP:
Bot. Mag. 1 (1836) 254; Br. Rumphia 2 (1838
26, t. 72, excl. syn. Valli-Modagam RHEEDE; DC-
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Fig. 19, Fagraea carstensensis WerRNH., Tamrau Mts, Vogelkop Peninsula, W. New Guinea (VAN ROYEN
& SLEUMER 7755) (VAN ROYEN, 1961).

§’L°d~ 9 (1845) 29; Hassk. Flora 28 (1845) 246;
(15so1us. Bot. 1 (1850) 165; Miq. FL Ind. Bat. 2
. 557) 371: Kurz, For. Fl. Burma 2 (1877) 204
(l‘gglcularia’); CLARKE in Hook. f. Fl. Br. Ind. 4
2 13) 83; Sorer. in E. & P. Nat. Pfl. Fam. 4,
(189892) 42, f. 23; RipL. Trans: Linn. Soc. Bot. 3
3) 322; K. & V. Bijdr. 9 (1903) 76; KING, J.

S- Soc. Beng. 74, ii (1908) 605; RipL. J. Str. Br.
B(;tAS' Soc. n. 50 (1908) 119; ELm. Leafl. Philip.
- 2 (1909) 599; Koorp. Exk. Fl. Java 3 (1912)

o Dop, FI.'Gén. 1.-C. 4 (1914) 173, £. 21 (5-7);
CMR,,K' J. Str. Br. R. As. Soc. n. 73 (1916) 258;
3 6'MERL' Bull. Jard. Bot. Btzg III, 5 (1923)
Maj Merr, En. Philip. 3 (1923) 314; RipL. FL
1s (-1 Pen. 2 (1923) 416; BeuMtk, Trop. Natuur
1265, 25) 208, cum fig.; Hevne, Nutt. Pl (1927)
reb RipL. Disp. (1930) 420; STEEN. & RUTINER,
20, 5;, ydrobiol. Suppl. 11 (1932) 319, f. 16,
» <13 Burk. Dict. 1 (1935) 993; BakH. £, in Back.

Bekn. Fl Java (em. ed.) 7 (1948) fam. 170, p. 10;
KERR in Craib, Fl. Siam. En. 3 (1951) 54; MERR.
J. Arn. Arb. 33 (1952) 224.—F. javanica REINW.
ex BL. Cat. (1823) 47, nom. nud.— Willughbeia
auriculata SPRENG. Syst. 4 (1827) Cur. Post. 71.
—F. imperialis M1Q. Fl. Ind. Bat. 2 (1857) 372;
Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 216, t. 5 &
6; BURCK, Ann. Jard. Bot. Btzg 10 (1891) t. 8
f. 1-2; CamMmEerL. Bull. Jard. Bot. Btzg III, 5
(1923) 327.—F. euneura SCHEFF. in Hassk. Flora
52 (1869) 308; Nat. Tijd. N.I. 31 (1869?) 20;
CAMMERL, Bull. Jard. Bot. Btzg III, 5 (1923)
328.— F. borneensis SCHEFF. in Hassk. Flora 52
(1869) 309; Nat.Tijd. N.I. 31 (1869?) 21; CAMMERL.
Bull. Jard. Bot. Btzg III, 5§ (1923) 326.—F. nonok
Eim. Leafl. Philip. Bot. 3 (1910) 858; MEgrRr. En.
Philip. 3 (1923) 315.—F. epiphytica ELM. Leafl.
Philip. Bot. 8 (1915) 2743.—F. jackii ELM. I.c.
2744.—F, curranii MERR. Philip. J. Sc. 13 (1918)
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Bot. 50; En. Philip. 3 (1923) 314.—F. fastigiata
(non BL.) CAMMERL. Bull. Jard. Bot. Btzg III, 5
(1923) 322, pro specim. Simalur.—F. bracteosa
CAMMERL. lc, 323, f. 6-7.—Fig. 2d, 20.

Epiphytic, more rarely terrestrial, shrub or
climber, with age sometimes becoming a small
to medium-sized tree (up to 20 m by ¢. 25 cm g).
Twigs often sharply 4-angled, each ridge crowned
by a small acute spine (which in large specimens
may be developed into a small extra auricle).
Leaves mostly distinctly petioled, varying from
narrowly oblanceolate to oblong or obovate,
9-40(-60) by 4-25 cm, usually thickly coriaceous,
base broadly cuneate to narrowly acute, more or
less decurrent, apex rounded to acute, mostly
terminated by a narrowly triangular, acute acu-
men; nerves 5-20 pairs, often inconspicuous to
invisible; petiole robust, often about quadrangular
in cross-section, 2-4(-8) cm, at the base (faintly
to) distinctly auriculate, auricles about orbicular,
somewhat convex, appressed to the twig; axillary
scale for the greater part adnate to the petiole,
loosely appressed to the twig, 4-34 cm long,
fairly broad, rounded to slightly 2-lobed at the
apex. Flowers solitary or in 2-7-flowered cymes;
pedicels robust, 1-5 cm, quite near the top or
somewhat lower down with 1 or 2 pairs of ap-
pressed, small to fairly large bracteoles. Calyx
campanulate, 2-714 cm long, mostly divided to
near the base, sometimes only slightly more than
halfway down. Corolla thin to very thickly fleshy-
leathery (in the herbarium sometimes nearly
woody), tube widely to narrowly funnel-shaped,
414-15 cm, limb wide-spreading (in the fresh
state the whole corolla may be up to nearly 30 cm
long and more than 30 ¢m across). Anthers bifid
to about the middle or somewhat lower down,
elliptic to oblong, 34-2 cm, thick. Stigma peltate,
flat or slightly hollowed, 4-8 mm @ (in vivo up
to 2 cm). Fruits oblong-ellipsoid to ovoid, crowned
by the persistent style-base, 6~15 cm long, greyish-
white when ripe, dehiscing with 4 lobes; seeds
embedded in an orange to red pulpa (which is
derived from the placentas); calyx somewhat
accrescent, mostly more or less spreading.

Distr. Lower Burma (Sandoway, Tenasserim),
Siam, South Indo-China, and Malaysia: Sumatra,
Malay Peninsula, Java, Bali, Borneo, Philippines,
and Moluccas (Halmaheira and surrounding is-
lands). In older literature also often cited for
India (Malabar), but this is based upon a wrong
interpretation of RHEeDE’s Valli-Modagam.

Ecol. In primary and secondary rain-forests,
often along clearings, river-banks, paths, ezc.,
sometimes in mangrove swamps on tidal water-
ways, on coastal rocks, in alang-alang fields and
scrub, from sea-level up to 1500(-1900) m.
Fl. fr. Jan.-Dec. The flower biology of this magni-
ficent and gigantic flower is relatively well known:
it is protandrous, and visited by insects and birds
(see RipL. J. Str. Br. R. As. Soc. n. 50, 1908, 119,
and BURcK, Ann. Jard. Btzg 10, 1891, 97). The
seeds are dispersed by birds and ants (see RipL.
l.c. and Disp. 1930, 421).

Uses. The sticky fluid under the epidermis of
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the fruit is used in Sumatra as a glue, especially
as a bird-lime. Forms with large flowers are
cultivated as ornamentals.

Vern. Bira-bira, kayu tulang, kénang (or
kémang) hutan, puleh, sikaso udieng, simbu badak,
téréntang langit, térong térong, Sum., pélir musangs»
sagam, Mal. Pen., ki nangka, ki térong (badak),
kontol buta, mangando badak, Java S.; Philip.:
nato, tumakos, Mbo., nonok, P. Bis., piakang, Buk-

Notes. F. auriculata is nearest related to F. in-
volucrata and F. macroscypha, both especially
characterized by the involucrum of large brac-
teoles around the calyx, moreover by the slender,
terete petiole.

The auricles are usually described as being
green, once, however, they were mentioned to bé
orange. They provide shelter to ants (see BURCKs
Ann. Jard. Bot. Btzg 10, 1891, 95).

SCHEFFER’S names were apparently published for
the first time in a review by HAsskArL, date
June 9th, 1869, and published July 1st, 1869, 10
Flora, Though SCHEFFER’s paper was dated July
1868, it was not yet published at August 21sb
1869, as appears from the annual report of the
‘Koninklijke Natuurkundige Vereeniging in Né
derlandsch Indi€’. So probably HasskarL ha
received either a proof or a pre-issued reprint-

KEY TO THE SUBSPECIES

1. Corolla widely funnel-shaped.
2. Flowers large; calyx 3%4-7Y%4 cm, corolla:
tube 5-15 cm. Auricles at the leaf-base W¢
developed ssp. auriculat?
2. Flowers small; calyx 2-314 cm, corolla-tub®
¢. 5 cm. Auricles at the leaf-base small 0F
almost absent ssp. parvifior8

1. Corolla slenderly funnel-shaped.
ssp. borneens

.....

is

ssp. auriculata.—F, auriculata JACK.—F. java"’fa
BL.— Willughbeia auriculata SPRENG.—F, imperi®’
lis M1Q.—F. epiphytica ELM. .
Auricles well developed, up to 2 by 215 €™
leaves shortly petioled to subsessile. Inflorescenc®
1-3(=6)-flowered. Calyx 314-714 cm. Corolld"
tube 5-15 cm long, widely funnel-shaped. Fruit$
8-15 cm long; calyx-lobes often appressed.
Distr. Burma, Siam, South Indo-China,
Malaysia: Sumatra, Malay Peninsula, Java,
Borneo, and SE. Philippines (Panay, Mindana®’
_F.
;'acki‘

and
Bali’

ssp. borneensis (SCHEFF.) LEENH., nov. sfa
borneensis SCHEFF.—F. nonok ELM.—F.
ELm.—F. bracteosa CAMMERL. ot
Auricles usually well developed, though nl)’
very large (34-1145 cm @); leaves mostly distlnCt/
petioled. Inflorescences 3-7-flowered. Calyx 27
314 cm. Corolla-tube 8-9 cm long, naffow).
funnel-shaped (basal half narrowly tubuld’
Fruits 6-7 cm long; calyx-lobes spreading. nd
Distr. Malaysia: Northern half of Borneo 2
W. Philippines (Palawan, Mindoro, Sibuyan/’

. urd
ssp. parviflora . LEENH., nov. ssp.—F. eun?
ScHEFF.—F. curranii MERR.
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Fig. 29, Fagraea auriculata JACK; the giant flower
of ‘F. imperialis’, cult. Hort. Bog.
(Hj. JENSEN).

Auricles small or almost absent (up to 34 cm 9);
(a"es mostly distinctly petioled. Inflorescences
I‘)3~5-ﬂowered. Calyx 2-314 cm. Corolla-tube
/2‘5‘/2 cm long, widely funnel-shaped. Fruits
tm long; calyx-lobes spreading.
MDlStr. Malaysia: Philippines (Luzon) and
Oluccas (Halmaheira and adjacent islands).
Ote. Ssp. parviflora has been based upon
* Currgnii MERR.

é?)'cFagraea involucrata MERR. J. Str. Br. R. As.
m 177 (1917) 233; non var. longipetiolata MERR.
¢ Elm. Born. (1929) 251 (=F.? macroscypha).—
'i""'Croscyplza (non BakeRr) HEINE, PAl. Clemens
Hei20alu (1953) 91.—F. uniflora (non MERR.)
e, /¢, 92.—Fig. 21a-d, 22. :
1 F‘Plphytic shrub or liana which later can become
1:ila“'ly slender tree. Leaves petioled, oblong to
o Ceolate, (9-)12-25 by 4-8 cm, thickly coriace-
» base cuneate or slightly contracted, acute,
N :x Tather abruptly and shortly acute acuminate;
% "eS_ ¢. 15 pairs, on either side nearly always in-
the SPicuous to invisible, or slightly prominent on
™ Ower surface; petiole 114-414 cm, mostly
¢, auriculate; axillary scale largely free from

the petiole, 14-1 ¢m long, rounded. Flowers soli-
tary; pedicel very robust, 34-215 cm, thickened
upwards, bearing in its upper part (2-)3 closely
approximate, decussate pairs of appressed, co-
riaceous, ovate, 2-6 cm long bracteoles which
enclose the lower part of the calyx (inner brac-
teoles distinctly larger than outer ones). Calyx
7-9 cm long, divided to quite near its base, seg-
ments oblong, rounded, leathery, very concave.
Corolla inside green with 5 broad cream streaks,
tube at base tubular, abruptly widened in its upper
third part, 14-15 c¢cm, the upper part inside rather
densely tomentose. Anthers oblong, very thick,
114-134 cm, cells free to distinctly below their
middle. Stigma peltate-cupshaped, 3} cm a.
Fruits ovoid, about 414 by 4 cm; calyx spreading.

Distr. Malaysia: Borneo.

Ecol. In forests, on river-banks and along paths
up to 1800 m. Fl. fr. probably Jan.-Dec.

Vern. Kaju ara jangkit.

Note. Closely related to F. macroscypha (see
there) and to F. auriculata, especially its ssp.
borneensis, different from the latter by the solitary
flowers with much larger calyx, by the greater
number of exceptionally large bracteoles, and by
the abruptly widened corolla-tube.

Fig. 21. Fagraea involucrata MERR. a. Habit, X 4.
b. flower-bud, X 14, c. apical part of style and
stigma, X 14, d. young fruit, calyx partly removed,
X V4,—F. macroscypha BAKER. e. Calyx with
involucrum, X 14, (@ SF 26733, b ENDERT 4613,
¢ CLEMENS 30072, d SAN 16380, e CREAGH s.n.).
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Fig. 22. Fagraea involucrata MERR., Bundu Tukan, North Borneo (W. MEYER, 1960).

20. Fagraea macroscypha BAKER, Kew Bull. (1896)
25.—? F. involucrata MERR. var. longipetiolata
MERR. PL. Elm. Born. (1929) 251.—Fig. 21e.
Epiphytic shrub, climber, or finally a tree.
Leaves petioled, oblong-lanceolate, 714-27 by
31,-614 cm, thick coriaceous, base acute, apex
obtuse or rounded, tapering into a longand narrow
acute acumen; nerves 10-15 pairs, inconspicuous
above, prominulous beneath; petiole 2-3 cm,
rather robust, terete towards the base, auriculate;
axillary scale nearly free, loosely appressed to the
twig, 3 mm high, rounded. Flowers solitary, pedicel
very thick, 34-1 cm, at the apex with 2 decussate
pairs of large (2/4-3 cm), appressed bracteoles,
these together embracing the base of the calyx.
Calyx campanulate, 614-9 cm long, divided to
near the base, lobes ovate-lanceolate, tapering

into a long and slender acumen. Corolla whit®
to cream with a broad green medium stripe, t! e
12-14 cm, tubular, slightly widened upwards-
Anthers divided to below the middle. Stigm?
peltate, slightly hollowed, 5 mm or more e
Fruits reversed pear-shaped or acutely obovoit
¢. 7by 4 cm, :

Distr. Malaysia: Borneo.

Ecol. In logged area, up to 200 m. FI. M
Sept.

‘Vern. Kayu ara jangkit.

Notes. Closely related to F. involucra’®
mainly different by the long and acute sepals 3% :
by the nerves which are prominent on the lowe
surface of the leaves. .
" As far as I can judge from sterile specl
F. involucrata var. longipetiolata comes €

al'Chr

mensSs
1oser
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}0 this spe_cies than to any other one. MERRILL,
(;l describing this variety, already had some
oubt about its identity. :

;L Fagraea resinosa Leenn. Bull. Jard. Bot.
rux. 32 (1962) 429.
Leayes distinctly petioled, oblong to lanceolate,
a 16 by 47 cm, stiffly coriaceous, base acute,
rg:,x blunt, abruptly terminated by a short, nar-
con’ and acute point; nerves ¢. 15-20 pairs, in-
fspicuous above, invisible beneath; petiole
ex; . om, terete or slightly flattened above,
petiul'llculate, axillary scale partly adnate to the
onl 0'¢, 4~5 mm, rounded. Flowers solitary, known
Y In bud, pedicel relatively slender, 14-114 cm,
Tou € apex with 2 pairs of bracteoles, all broadly
ended and embracing the basal part of the calyx,
cam“PPer 215 cm, the lower 114 cm long. Calyx
o l:ianulate, 3%, cm, deeply divided, lobes
Ona ly Tounded. Anthers broadly oblong, 6 mm
shag’ slightly bifid at the base only. Stigma dish-
4l/ped, 214, mm @ (or more ?). Fruits ovoid,
2 l?y 3 cm; calyx appressed.
I18tr. Malaysia: Borneo (Brunei: Bt Belalong;
- Borneo: Mt Amai Ambit).
col. Forests, ¢. 700 m. Fr. April.
Otes. Related to, but distinctly different from,
* Macroscypha and F. involucrata.
Whil:; 1ts'vegetalivg parts resembling F. carnosa
nve] differs by its smaller, slender calyx not
numboped by large bracteoles, and by the smaller
er of nerves (c. 6 pairs).

2

(lzézl;agl‘aeq carnosa JACK, Malay. Misc. 2, n. 7
‘2) 81; in Hook. Comp. Bot. Mag. 1 (1836)
(13371))0 Prod. 9 (1845) 30; Mi. Fl. Ind. Bat. 2
Clag 374; Kurz, Fl. Burm. 2 (1877) 204;
KINGKE in Hook. f. Fl. Br. Ind. 4 (1883) 82;
Buy »JJ - As. Soc. Beng. 74, i (1908) 604; CAMMERL.
i -Mard. Bot. Btzg III, 5 (1923) 323; RiDL.
By al. Pen, 2 (1923) 416; HenNDERS. J. Mal.
- As. Soc. 17 (1939) 58.—F. monantha MIQ.
at g- Bat. 2 (1857) 373; Ann. Mus. Bot. Lugd.-
(1870 (1866) 218; ScuEfr. Nat. Tijd. N.I 31
5. § 21.—F. rotundifolia RipL, J. Str. Br. R.
416 OC. n. 50 (1908) 117; F1. Mal. Pen. 2 (1923)
n 13-F. uniflora Merr. J. Str. Br. R. As. Soc.
Iy < (1917) 235; CammerL. Bull. Jard. Bot. Btzg
5 (’192(51923) 337.—F. flavidula RiDL. Fl. Mal. Pen,
Garg ) 322.—F. lanceolata (non BL.) HENDERS.

- Bull, 8.5. 4 (1927) 99.
LeaD;phyuc. (rarely terrestrial) shrub or climber.
Ian%*‘ betioled, (suborbicular to) elliptic to
, El.ate or oblong-obovate, 75-16 by 314-814
8o et‘lely and rigidly coriaceous, base cuneate,
od op mes Shprtly contracted, apex acute to round-
Cageg :Ven slightly emarginate, and in both latter
At oy 0Tty acutely acuminate; nerves 6-7 pairs,
ti Surfaces inconspicuous or almost so, some-
°Xauricshghﬂy sunken above; petiole 3%-3 cm,
°°mp| ulate; axillary scale halfway up to nearly
Oby,.otely adnate to the petiole, 14-3% cm long,
1(\2\e Or rounded, not very conspicuous. Flowers
2 Da’i’r Pedicel very thick, 15-2 cm, bracteoles 1 or
5 apical, appressed, 14-1 cm long. Calyx

1. In

slender, (1%5-)2-5 cm long, divided 4 halfway
down or slightly less. Corolla-tube rather slender,
tubular, 7-14 cm. Anthers oblong, 1-134 cm, cells
free to somewhat below the middle. Stigma
capitate to peltate-cupular, 4-5 mm @. Fruits
(oblong) ellipsoid, 4-7 cm, greyish blue;. calyx
appressed.

Distr. Lower Burma (Moulmein) and Malaysia:
Sumatra, Malay Peninsula, and Borneo.

Ecol. Forests on limestone, also along the
beach, from sea-level up to 2000 m. Fl. mainly
Jan., fr. Jan., Aug., Nov. .

Vern. Andor hapal, Sum., numpang, Born.

Notes. F. uniflora was apparently based upon
an anomalous specimen, with 6 calyx-lobes and
8-9 corolla-lobes; I have not seen the type speci-
men. . N

This species is best characterized by the slender
though rather large, spindle-shaped calyx, further-
more by the very stiff, usually minutely pointed
leaves and the smooth, greyish-yellow twigs.

Jack’s type specimen is apparently lost. Among
the few Sumatran specimens at my disposal none
fits his original description very well, and there is
no later collection from the type-locality, cited
as Bencoolen, S. Sumatra. The only specimen
which is well in accordance with the original
diagnosis is RosTADO s.n. from Tringganu, Bundi,
Malaya, collected Febr. 1904 (K), the type of
F. rotundifolia RIDL.

23. Fagraea gardenioides RipL. J. Fed. Mal. St.
Mus. 5 (1914) 42; Fi. Mal. Pen. 2.(1923) 416.

Epiphytic shrub or possibly sometimes a treelet.
Leaves petioled, (oblong or elliptic to) obovate,
614~13 by 4-614 cm, coriaceous (in vivo probably
thick fleshy), base cuneate, attenuate, apex round-
ed or blunt, without or with a short acumen;
nerves ¢. 7-8 pairs, mostly invisible, sometimes
minutely grooved beneath; petiole 1-2 cm,
exauriculate; axillary scale partly adnate to the
petiole, 14-%; cm long, about square, truncate to
2-lobed, distinctly broader than the petiolar base,
Inflorescences terminal; flowers 1-5 in a sessile
cyme; pedicel 14-2 cm; bracteoles appressed to the
calyx, ovate to roundish, 14-3, cm long. Calyx
campanulate, 114-3 cm long, connate for 15-24.
Corolla-tube tubular, 6-7 cm. Anthers linear (-lan-
ceolate), 9 mm, up to ¢. 14 bifid at the base.
Stigma subpeltate, sometimes slightly 2-lobed,
3-5 mm @. Fruits (young) ovoid to ellipsoid, 4 cm
or more long, tapering into a conical beak; calyx
loosely appressed.

Distr. Malaysia: Malay Peninsula, Borneo.

Note. On the one side closely related to F.
curtisii, which differs by the short corolla-tube
and the longer and relatively narrower, acute
leaves. On the other side especially ssp. borneensis
shows some relationship to F. berteriana and
allies.

ssp. gardenioides,

Rather coarse. Petioles narrowly winged; axillary
scale 34 cm long; blade up to 13 by 74 cm, not
acuminate. Flowers up to 3; pedicel up to 2 cm,
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thick. Calyx 214-3 c¢m, less than halfway up con-
nate. Corolla-tube relatively wide, Stigma ob-
conical with a membranous margin, ¢. 5§ mm @.
Distr. Malay Peninsula.
Ecol. On hills, ¢. 1400-1900 m. Fl. Jan., April,
July, Aug.

ssp. borneensis LEeNH. Bull. Jard. Bot. Brux.
32 (1962) 425.

Rather slender. Petioles not winged; axillary
scale 14-% cm long; blade 7-10 by 4-615 cm,
- fairly abruptly, shortly and broadly acute-acu-
minate. Flowers up to 5; pedicel up to 34 cm,
rather slender. Calyx 115 c¢m, connate for 24.
Corolla-tube slender. Stigma cupular-peltate,
slightly 2-lobed, ¢. 3 mm g.

Distr. Borneo (Sarawak: near Kuching).

Ecol. Fl. Dec. ;

24. Fagraea curtisii K. & G. J. As. Soc. Beng. 74,
ii (1908) 605; RipL. Fl. Mal. Pen. 2 (1923) 417;
KEeRR in Craib, Fl. Siam. En. 3 (1951) 55.

Low spreading tree or (sometimes epiphytic)
shrub. Leaves petioled, elliptic, ovate-elliptic, or
oblong-obovate, 10-21 by 5-8% cm, firmly co-
riaceous, base cuneate or contracted, apex shortly
and often abruptly triangular-acuminate; nerves
7-10 pairs, invisible on both surfaces; petiole
1-115 cm, robust; exauriculate; axillary scale for
the greater part adnate to the petiole, 15-34 cm
long, narrowed towards the truncate to slightly 2-
lobed apex. Flowers in (1-)2—4-florous cymes; pe-
dicels stout, 114~214 c¢cm; 1-2 pairs of bracteoles
near the apex, appressed, broadly ovate, 14-1 cm
long, caducous. Calyx campanulate, 134-315 cm
long, divided + !4 to nearly halfway down.
Corolla-tube funnel-shaped, c¢. 414 cm. Anthers
oblong, thick, 4+ 8 mm, bifid to about the middle.
Stigma peltate, ¢. 214 mm g. Fruits subglobose or
broadly (ob)ovoid, 334~5 cm long; calyx funnel-
shaped, loosely appressed.

Distr. North Burma (Kachin State) and Ma-
laysia: Malay Peninsula (Puket, Kedah, Kelantan,
Langkawi. L.).

Ecol. From sea-level up to 1300 m (in Burma),
on limestone. Fl. Aug.—Sept., fr. Febr.

Note. On the one side closely related to F.
gardenioides, on the other to F. calcarea. The
former differs by its long tubular corolla, the
other by its large bracteoles. o

25. Fagraea calcarea HENDERs. Gard. Bull. S.S.
7 (1933) 113, t. 28 B.

Climbing shrub. Leaves petioled, elliptic to
broadly ovate or obovate, 12-1714 by 6-9 cm,
thinly coriaceous, base cuneate, somewhat de-
current, apex rounded, without or with an abrupt
very short, triangular acumen; nerves 8-10 pairs,
very faint on both surfaces; petiole 114-3 cm,
fairly slender, exauriculate; axillary scale adnate
to the petiole, 34—1 cm long, truncate, not very
conspicuous. Flowers 1(-3); pedicels stout, 14-114
cm; bracteoles 2 pairs, the outer ovate or ovate-
lanceolate, acute, up to 3 cm long, the inner
ovate, rounded, 2 cm long, all embracing the basal
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part of the calyx. Calyx ovoid, 314—4 cm long
divided for about 24. Corolla-tube funnel-shaped,
¢. 5 cm. Anthers oblong, ¢. 1 cm. Stigma broadly
funnel-shaped. Fruits unknown.

Distr. Malaysia: Malay Peninsula (Pahang:
B. Chintamani near Bentong), once collected.

Ecol. Climbing on a limestone rock face, at
low altitude. FI. Oct. : .

Note. Evidently allied to F. curtisii but differing
in the thinner, wider and more rounded leaves, the
flowers of the single specimen known being most!y
solitary (in a few inflorescences in threes), an
somewhat larger, and in the much larger and moré
deeply cut calyx. Possibly also related to F. i
volucrata.

26. Fagraea gracilipes A. Gray, Proc. Am. A¢:
Arts Sc. 4 (1859) 323; Seemann, Fl. Vit. (1866)
165; A. C. SmiTH, J. Arn. Arb. 33 (1952) 113
LeenH. Bull. Jard. Bot. Brux. 32 (1962) 426.—
Gardneria fagraeacea F. v. M. Fragm. 6 (1868)
130.—F. muelleri BT, Fl. Austr. 4 (1869) 368
nom. illeg.; F. M. BaiL. Queensl. Fl. 3 (1900
1023.—F. dolichopoda GILG & BEnED. Bot. Jahrb:
54 (1916) 196.—F. fagraeacea DRruce, ReP:
Exch. Cl. Brit. Is. 1916 (1917) 623.—F. amabili
S. Moorg, J. Bot. 61 (1923) Suppl .
—F. cambagei DomiN, Bibl. Bot. 89 (1929) 1071
MERR. & PERRY, J. Arn. Arb. 23 (1942) 413~
F. elata Merr. & PErrY, lc.—F. obtusifoli®
MERR. & PERRY, lc. 415; F. S. WALKER, For. Br-
Solomon Is. (1948) 137.—Fagraea sp. KAN-
HaTtus. Bot. Mag. Tokyo 56 (1942) 163. I
Small to medium tree, usually up to 15 m, raré y
up to 40 m by 45 cm @; sometimes a scrambling
shrub. Leaves petioled, broadly elliptic or emptlc)
obovate to oblong, (6-)9-17(-23) by (2457
415-814(-10) cm, coriaceous, base narrowly act .
to broadly cuneate, nearly always attenuate, ape 3
blunt, usually terminated by a short, broad, art:e
blunt acumen; midrib grooved above, towards t
base sometimes flattish; nerves 5-8(-9) Pa‘rss’
minutely grooved above, grooved to prommUlo,“_
beneath, usually inconspicuous or sometimes n
visible; petiole 1-4 cm, mostly slender, exaur!
ate; axillary scale more than halfway up to near

cul

. 0
completely adnate to the petiole, but appl'essei1 ;t
the twig, not conspicuous, 214-5 mm long, ba?\}"

to rounded. Inflorescences cymose, few- to M he
flowered, dense to lax, always relatively small,
branches often more or less drooping, P¢ 'c.ers
sometimes very slender, 14~3 cm, with 1(-3) Pa'a y
of small bracteoles, inserted from about halfw p
to just below the calyx. Calyx campanulaté o
6-7 mm(~1% cm), divided about halfway of 507 |
what more. Corolla-tube funnel-shaped ang-
half mostly tubular), slender, 214-5 cm ]lo ot
Anthers bifid to ¢. 14-14 from the base, Ob.‘;a,
(to elliptic), 3-5 mm. Stigma small, subobcon! -
slightly 2-lobed or entire. Fruits broadly elliP$® 2
obovoid to -ovoid, abruptly terminateC
strong long-conical beak, the whole frul o
cm long, orange or red; pedicels apparel}tly 50 ac-
what lengthened, calyx appressed, slight!y

crescent.
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Distr. Fiji, Santa Cruz Is., Solomon Is. (Santa
Isabel, New Georgia), Australia (NE. Queensland)
I Malaysia: New Guinea (also Aru Is.). Cf.

EENHOUTS, Pac. Pl. Areas map 91.

Ecol. In and along the edges of rain-forests,
as well on a dry as on a swampy or temporarily
Inundated soil, furthermore in secondary forests,
In palm-swamps and in mossy oak forests, 0-1530
(2000) m. FI. Jan.-Dec., fr. April, June-Nov.

Uses. A hard, heavy timber, very durable,
Ssteemed by the natives, who use it for making
ombs, houseposts, canoes, etc., also suitable for
surV‘?Y-marks, heavy construction, and turnery.
1 Fiji tea made from the bark and leaves is used
:;:dlcinally. The fruits are sometimes pickled and

en.

_Vern, Mulgrave plum, E, besron, boggong,
Belaka, iedewdb, i(eg)berakka, mofruka, nasam,
"8orarien, nietsamber, numae, New Guinea.

Notes. A variable species; the Papuan speci-
Mens are rather uniform and well characterized by

e.brown to blackish twigs and the thick, fleshy-
%Oriaceous, broadly elliptic to obovate leaves,
Which are distinctly attenuate at the base and
Obtuse or rounded, but always shortly and bluntly
%uminate at the apex, and with the nerves deli-

tely grooved on both surfaces. Some small-
®aved and small-flowered specimens remind of the
ciustralian form known as F. muelleri; a few spe-
thmens’ with large oblong leaves, come close to
¢ other Australian form which was described
Mer the name of F. cambagei.
th Lhe relationships are not fully clear to me. On
ote one side it reminds of F. berteriana, on the
Witﬁr hand it has several characters in common
F. umbellifiora.
bea € Name F. muelleri is illegitimate, as it had
%en based upon Gardneria fagraeacea F. v. M.,

“:é]d the epithet of the latter should have been

2. Fagraea eymae BACKER in Leenh. Bull. Jard.
Ot Brux, 32 (1962) 425.—Fig. 2a.
Ob? tub, Leaves subsessile to shortly petioled,
Ong to elliptic, ¢. 9-10 by 414-51% cm, firmly
aul:a‘:*’-ous, base rounded or subcordate, faintly
nmlclllate, margin recurved, apex obtuse or mi-
u ely obtusely pointed; nerves 5-6 pairs, on the
s PEr surface faintly visible, beneath incon-
D arctuolls or almost so; axillary scale for the greater
quadadnate to the petiole, 15-% cm long, about
hea lrangular to slightly bilobed, boat-shaped,
Or'y completely hidden by the leaf-base. In-
e €Scences usually 2-flowered, pedicels thick, 1-2
% \ﬁng; bracteoles near the apex, ovate to oblong,
lon, 72 €M long. Calyx campanulate, 2-214 cm
org’ divided somewhat over halfway down.
1o e"”a-tube distinctly funnel-shaped, 415 cm,
lo S exceptionally short, rounded. Anthers ob-
h 8, thick, 8-11 mm long, cells free in their basal
glog Stigma + cupular-peltate, 214 mm o. Fruits
Dl}lar, 214-3 em @; calyx appressed.
Laklstr' Malaysia: West New Guinea (Wissel
€ area),

€ol. In permanently inundated, secondary

forest on peat at ¢. 1750 m. Fl. Jan.

Vern. Ipu or iepo.

Note. Apparently related to F. salticola and to
F. monticola.

28. Fagraea salticola Leend. Bull. Jard. Bot.
Brux. 32 (1962) 429.—Fig. 23.

Tree, up to ¢. 25 m high by 35 cm @. Leaves
shortly petioled, elliptic to slightly obovate, 4-11
by 214-7 cm, somewhat convex, very thickly and
stiffly coriaceous (fleshy when fresh), the base
slightly cordate to rounded, rarely broadly cu-
neate, apex rounded to blunt; nerves ¢. 5 pairs,
nearly invisible, sometimes slightly sunken above;
petiole 14-1 cm, thick, exauriculate; axillary scale
adnate to the petiole, distinctly broader than this
and convex, 4-7 mm long, widened towards the
2-lobed apex. Inflorescences cymose, rather dense,
with 3-10 flowers; pedicels 4 ¢m long, thick,
tapering towards the calyx, either without or with
a pair of bracteoles appressed to the calyx. Calyx
ellipsoid-campanulate, 114-115 cm long, divided
about halfway up. Corolla-tube funnel-shaped,
21, cm long. Stamens inserted on a thickened ring
in the inside of the corolla; anthers attached just
above the base, lanceolate, ¢. 7 mm. Stigma
bilobed, 3-4 mm e. Fruits ellipsoid, acute, 314
by 114 cm, orange; calyx appressed.

Distr. Malaysia: East New Guinea (Western
and Eastern Highlands).

Ecol. In mossy and Podocarpus-Libocedrus
forests at 2500-2850 m, Fl. fr. July-Aug.

Uses. Wood previously used by natives for
making spears.

Vern. Banda, mama, mband, tihl.

Notes. A very characteristic species, which
only shows a distinct resemblance to F. eymae as
to the vegetative parts. Apart from F. annulata,
F. salticola, F. bodenii, and F. berteriana — with
which it is connected by the annulus inside the
corolla and as to the latter three also by the only
very slightly bifid anthers and the bilobed stigma —
it may be related to F. monticola GILG & BENED.
(1916), and it would even be possible that it is
identical with F. melanochlora GiLG & BENED.
(1916), from which, however, it differs in some
points.

29, Fagraea bodenii WERNH. Trans. Linn. Soc.
Bot. 9 (July 1916) 111; MEerR. & PERRY, J. Arn.
Arb. 23 (1942) 414.—F. jasminodora GILG &
BENED. Bot. Jahrb. 54 (Oct. 1916) 190.—F. ampla
S. MooRE, J. Bot. 61 (1923) Suppl. 35.—F. sua-
veolens CAMMERL. Nova Guinea 14 (1924) 117,
t. 13.—F. papuana MERR. & PERRY, J. Arn. Arb.
23 (1942) 414, .

Tree, up to 30 m by 50 cm, or erect shrub, some-
times epiphytic. Leaves petioled, elliptic- to oblong-
obovate to oblong, 5-15 by 214-715 cm, rigidly
coriaceous, base acute or shortly contracted, apex
obtuse or rounded, often terminated by a short
and broad, obtuse and often recurved point;
nerves ¢. 6-10 pairs, not or hardly visible on the
upper surface, very faintly visible or obsolete
beneath; petiole firm to slender, 3;-3 cm long,
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Fig. 23. Fagraea salticola LEENH. a. Habit with flowers, X 24, b. opened corolla, X 1, ¢. pistil, X !
d. stigma, X 3, e. twig with fruits, X 24, f. leaf-bases, showing the axillary scale, X 1 (a—f HooGLAND
& PULLEN 5623).

exauriculate; axillary scale adnate to the petiole,
usually distinctly broader than this, Y45-1 cm
long, rounded or obtuse. Inflorescences cymose,
mostly short and dense, 2-15-flowered; pedicels
thick, 34-3Y% cm; bracteoles halfway. Calyx
narrowly campanulate, 34-114 cm long, divided
slightly less to somewhat more than halfway down.
Corolla deep-olive outside, cream-coloured to
white inside, tube tubular or narrowly obconical,
1154 cm. Stamens inserted on a thickened ring
in the tube, anthers linear-lanceolate, 34114 cm,
slightly bifid at base. Stigma distinctly 2-lobed,
2-3 mm @. Fruits broadly ellipsoid-subglobose,
contracted into a long conical, robust beak, c.
4 by 214 cm, orange; calyx appressed.

Distr. Malaysia: New Guinea.

Ecol. Forests and shrubberies on slopes, on
limestone hills, efc., 80-2840 m. FI. Oct.-Febr.,
May, Aug., fr. Oct.—Febr.

Notes. Distinctly related to F. gitingensis and
in less degree to F. annulata.

Specially characterized by the conspicuous,
boat-shaped stipules and the strongly beaked
fruit on a short, stiff pedicel. F. gracilipes has
also beaked fruits, but its pedicels are usually

distinctly longer and more slender, even drooping
F. salticola has the same kind of stipules, but the¥
are less conspicuous.

30. Fagraea gitingensis ELM. Leafl, Philip. Bot. 3
(1910) 859; Merr. En. Philip. 3 (1923) 315~
F. ternatana (non M1Q.) HoLTH. & LAM, Blume?
5 (1942) 230,

Gnarled tree or subarboreous shrub, 3-10 ™
trunk up to 25 cm @. Leaves petioled, (obovate-!
oblong to (obovate-)lanceolate,.714-12 by 2Y4
cm, thickly coriaceous, base tapering, decul'fe,m’
apex very obtuse or rounded; nerves 5-12 Pa“'gf
faintly visible above, subinconspicuous beﬂf’at H
petiole 1143 cm, rather slender, narrowly w1n!§°1 A
towards the lamina; exauriculate; axillary S¢2”
adnate to the petiole, 14-14 cm long, truncaté "é
slightly emarginate. Inflorescences 3-9-flower®"
cymes, pedicels not very thick, l4-1%2 ™
bracteoles about halfway. Calyx narrowly Car?l
panulate, 1-2 cm long, divided 4+ halfway dow d:
Corolla-tube long-cylindric, narrow, slightly Wlw-
ened in the upper part, 7-11 cm. Anthers narro
ly linear-lanceolate with a narrowed apex, ¢- [ nz’
slightly bifid at base. Stigma 2-lobed with 0bl©
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golbeS, 4-5 mm g@. Fruits oblong-ellipsoid, acute,
72~ by 1% cm, shining orange-red; calyx ap-
Pressed, )
Distr. Malaysia: Philippines (Sibuyan: Mt
1ting-Giting) and N. Moluccas (Talaud L:
- Plapi), twice collected.
Ecol. Woods on very sandy, gravelly soil,
OPen sunny slopes, 300-400 m. F/. April, fr. May.
Vern, Ténggeh, Talaud. .
. Note. Distinctly related to F. bodenii and F.
alticola, both from New Guinea.

3L Fagraea berteriana A. GRAY ex BrH. J. Linn.
P°°- Bot. 1 (1856) 98; Seem. Fl. Vit. (1866) 164;
2é8B. H. Brown, Bull. Bish. Mus. 130 (1935)
A7, f. 34; YuNcker, Bull. Bish. Mus. 220 (1959)
i Leenn. Bull. Jard. Bot. Brux. 32 (1962)
~~Carissa grandis BERT. ex GUILLEMIN, Ann.
¢ Nat. Bot. II. 7 (1837) 248. nom. nud.—F.
%’V’andzs PaNcu. & SEBerT in Sébert, Not. Bois
ouy. Cal, (1874) 184, nom. superf—F. obovata
5 ALL. var, papuana F. M. BAIL. Queensl. Agr. J.
Ja}(lls%) 157.—F. peekelii GILG & BenED. Bot.
) 1b. 54 (1916) 185. f. 10.—F. pachypoda GILG
EBENED. lc. 186.—F. calophylloides GiLG &
ENED. lLe. 188, f. 11.—F. schlechteri GILG &
BONED. ibid. 56 (1921) 550, nom. superfl.; SARLIN,
N is et Foréts de la Nouv. Caléd. (1954) 264,
{197 1.~F. ksid GILc & Benep. Bot. Jahrb. 56
f 1) 552; Kanew. Fl. Micron. (1933) 317,
Tai 61.—F, salomonensis GiLc & BENED. Bot.
B}ll'b. 56 (1921) 554.—F. samoensis GILG &
Sstg'ED- l.c. 551.—F. vitiensis GiILG & BENED. le.
G non Seem. (1861), nom. nud.—F. galilai
(1933 & BEenep. le. 555; Kanen. Fl. Micron.
Tay b) 316, f. 160.—F. sair G1LG & BENED. Bot.
(19§ - 56 (1921) 555, f. 3; Kanen. Fl. Micron.
3).318, f. 162.—F. affinis S. MooRE, J. Bot.
N, 1923) Suppl. 36.—F. novae-guineae CAMMERL.
5. 2 Guinea 14 (1924) 117, t. 14.—F. pluvialis
o8 OORE, J. Bot. 67 (1929) 49.—F. kusaiana
23 _KAWA, Trans. Nat. Hist. Soc. Form. 24 (1934)
Qu.\ . rosenstromii C. T. WHITE, Proc. R. Soc.
°ensl. 47 (1936) 71.
(\303ually a small, often shrub-like tree, up to 15
lerr) m by 50 cm @, sometimes an epiphytic or
ieStrlal, erect or scrambling shrub. Leaves
°Va? ed, elliptic or oblong, sometimes slightly
QOrie or obovate, 9-16 by 414-12 cm, fleshy-
N VaCeous, base acute, attenuate, apex rounded;
termes ¢. 10 pairs (and between every pair an in-
faj edlat.e vein which is slightly less conspicuous),
Y visible on the upper surface, almost or
Invisible beneath; petiole 114-4 cm, usually
t 4. °» €xauriculate; axillary scale partly adnate
a the Dbetiole, 8-9 mm long, boat-shaped, 2-lobed
brane apex. Inflorescences cymose, often widely
1/2\1? ed, few- to rather many-flowered, pedicels
bra 2 cm, thick, especially towards the calyx,
11, *teolate, Calyx rather narrowly campanulate,
ra’:ﬁ;“/z cm long, usually divided for ¢. V5,
LN Y up to halfway down. Corolla-tube tubular,
Sty ‘M long when dry (up to 15 cm when alive).
angy, ens inserted on a thickened ring in the tube,
TS narrowly linear with an attenuate apex,

Uite
sle

1-1%5 cm, slightly bifid at their base. Stigma
distinctly 2-lobed (the halves in bud, however,
folded upwards and appressed), lobes oblong, c.
34-1 cm @. Fruits ellipsoid to globular, orange to
red when ripe, 3-514 by 214-415 cm; calyx-lobes
spreading.

Distr. SE. Polynesia (Marquesas: Nukubhiva,
Hiva Oa; Tubuai Is.: Tubuai, Rapa; Society Is.:
Tahiti, Tahaa; Cook Is.: Rarotonga), SW.
Polynesia (Tonga Is.: Niue, Tonga; Samoa),
Melanesia (Fiji, New Caledonia, Loyalty Is.;
New Hebrides: Vanikoro, Oba, Aneytum; So-
lomon Is.), Australia (NE. Queensland: Moss-
man R.), Micronesia (Carolines: Palau Is., Truk,
Ponape, Kusaie; Marianas: Guam, Rota), and
Malaysia: New Guinea (also in the Bismarcks
and Louisiades). Cf. LEeNHOUTS, Pac. Pl. Areas
map 91.

Ecol. In open to dense, wet to dry, primary and
sometimes secondary forests, preferably along the
edges, along river-banks, creeks, efc., also in
open country, on rocks, even along the beach,
also in the mangrove; from sea-level up to 500
(-1600) m. Fl Jan—Dec., mainly July-Febr.,
fr.mainly Aug. The fruits are eaten by birds, main-
ly pigeons (c¢f. BROWN, L¢.); for possible occasional
dispersal by water see RIDLEY, Disp. (1930) 219.

Uses. The timber is hard, and locally used for
house posts, other constructions, and for tools.
The very fragrant flowers are in many Pacific is-
lands highly appreciated for decoration (crowns,
leis) and for making perfumes. In New Caledo-
nia the boiled leaves are used as a medicine against
rash and skin irritation. The natives of the So-
lomon Is. use the fruit as a flytrap by first removing
the epicarp to expose the sticky interior.

Vern. Argook, kaunomori, New Britain.

Note. This species belongs to the group with
a 2-lobed stigma, linear anthers, and a thickened
ring inside the corolla-tube on which the stamens
are inserted; through these characters it is related
to F. gitingensis, F. bodenii, F. salticola, and in a
less degree to F. annulata.

Doubtful

Fagraea alteniana F. v. M. Vict. Nat. 6 (1889) 45,
nom. nud.

I saw no specimen bearing a label with this
name.

Fagraea dasyantha GiLG & BENED. Bot. Jahrb. 54
(1916) 195.

Possibly related to or conspecific with F. gra-
cilipes. None of the syntypes seen, probably all
lost at Berlin.

Fagraea ledermannii GiLG & BENED. Bot. Jahrb.
54 (1916) 191.

The description of the vegetative parts fits very
well with F. salticola, but the flowers are much
smaller in all parts and remind more of F. gracili-
pes or F. bodenii.

Fagraea melanochlora GILG & BENED. Bot. Jahrb.
54 (1916) 192,

Possibly identical with F. salticola or with
F. bodenii.
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Fagraea monticola GILG & BENED. Bot. Jahrb. 54
(1916) 189.
Apparently related to F. salticola or F. bodenii.

Excluded

Fagraea cardinalicarpa ELM, Leafl. Philip. Bot. 10
(1939) 3759, nom. illeg.—Based upon ELMER
15492, a duplicate of which is preserved in the
Herbarium of the Arnold Arboretum. This was
distributed under the manuscript name of Tern-
stroemia megacarpa ELM. According to Dr VAN
STEENIS il probably represents some Rubiacea,
possibly Cephaelis. It is doubtful whether the
fruit and the twig belong together. The name is

FLORA MALESIANA
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nom. nud.—This was the base of Ternstroemia
penangiana CHoisy, Mém. Soc. Phys. Hist. Nat.
Genéve 14 (1855) 108 (Guttiferae).

Fagraea pachyclados K. ScH. in" Sch. & Laut.
Nachtr. (1905) 349.—This is the basionym of
Mastixiodendron pachyclados (K. ScH.) MELCH.
Bot. Jahrb. 60 (1925) 167 (Rubiaceae).

Fagraea tetragona SPaN. Linnaea 15 (1841)
326.—MiQuEeL (Fl. Ind. Bat. 2, 1857, 409) based
hereon his Alyxia spanogheana (non Alyxia té
tragona R. Br. 1810) (Apocynaceae).

Fagraea vitiensis SEEM. Bonplandia 9 (1861) 257,
nom. nud.; ibid. 10 (1862) 37, nom. nud. = Linocierd
vitiensis A. C. SwmitH, Bull. Torr. Bot. Cl 70

illegitimate as the description was in English only.
Fagraea dubia WALL. Cat. (1831) n. 4456,

(1943) 549 (Oleaceae). See A. C. SMmitH, J. Arn-
Arb. 33 (1952) 112, :

2. BUDDLEJA

HousT. ex LINNE, Gen. PL ed. 5 (1754) 51; Sp. PL. 1 (1753) 112; GAGNEPAIN,
Not. Syst. 2 (1912) 182; MARQUAND, Kew Bull. (1930) 177. Spelled Buddleid
by most authors.—Nicodemia TENORE, Cat. Orto Bot. Napoli (1845) 88.—
Fig. 24-25.

Shrubs, rarely trees or suffrutescent herbs; twigs, leaves (especially underneath)
and inflorescences usually covered with a dense tomentum of stellate hairs (some-
times and in some parts intermingled with capitate-glandular hairs); colleters
absent. Branches terete or quadrangular, in the latter case sometimes narrowly
winged. Leaves opposite or nearly so (in some non-Mal. spp. alternate), eithef
auriculate at the base or connected by a stipular line, or by leafy ‘interpetiolaf
stipules’, in a few species perfoliate, entire, serrate-dentate, or rarely lobed:
Inflorescences terminal and/or axillary, thyrsoid, racemose, clustered-cymose, OF
pseudo-verticillate, especially the terminal panicles often long and many-flowered:
Bracts linear. Flowers 4-merous. Calyx gamosepalous, outside usually densely
tomentose, inside glabrous. Corolla salver-shaped, sometimes campanulate, out”
side tomentose or glabrous, inside usually sparsely hairy; tube straight or curveds
lobes imbricate in bud. Stamens adnate to the corolla-tube (the only exceptio?
being B. gynandra, in which they are described as attached to the ovary); anthers
subsessile, cleftat base, introrse, mostlyincluded. 0vary2-celled,placentasthickened’
with oo ovules; stigma conical or club-shaped. Fruit a septicidal 2-valve
capsule (subg. Buddleja) or a ‘berry’ (subg. Nicodemia). Seeds oo, small, ofte?
winged; endosperm fleshy. :

Distr. About 100-120 spp. in the tropics and subtropics of America, Africa, and Asia; in Malaysia oné
species native, a few others naturalized or cultivated. ,

Ecol. Heliophilous shrubs of open terrain, shrubby vegetation, and forest borders, often invading
disturbed places, from the lowland to high up in the mountains (especially some andine species).
species have fragrant flowers and are frequented by many insects; the widely cultivated B. davidii is
known to attract many butterflies. The seeds of the species with capsular fruits are wind-dispersed; tho
from the species bearing berries may be dispersed by birds or other animals.

Uses. The leaves of some species are used as a wash on account of the presence of saponin; fof t.h o

same reason some species are used as a fish-poison. Moreover, some are used in medicine. A few spect
are commonly planted as ornamentals.

Morph. The flowers are normally 4-merous; in B. officinalis MAxiM., however, I found in the
inflorescence between many 4-merous flowers some 5-merous ones and some with only the calyX
merous; Hook. f. (Bot. Mag. t. 6323) mentions also 5-merous flowers for B. asiatica.

a
we”

sam®
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Gf\GNEPAXN and MARQUAND attached much value to the place of insertion of the stamens. In many
Species, e.g, B. asiatica, this character seems to be very constant indeed. In some cases, however, it seems
‘0 represent the only differentiating character between a pair of sympatric closely related species. A
Possible example is B. curviflora H. & A. and B. japonica LINDEN; furthermore, 1 found many specimens
thCh fully agreed with B. lindleyana with the exception of the stamens which were inserted about half-
“ay the corolla-tube instead of at its base; according to the key given by MARQUAND these specimens
Should represent B. venenifera MAKINO; a third case may be the pair B. paniculata WALL. and B. crispa
OTH. Whether these could be examples of heterostyly should be examined in the field.

¢ fruits in Buddleja and related genera are principally capsular; they are 2-, or (in ddenoplea) 4-
Cel[:;,d’ with many seeds, the cavities neither completely filled up by. the seeds, nor by a pulp. In the
Tican genera Adenoplea and Adenoplusia, and in Buddleja subg. Nicodemia they are indehiscent, in
© other genera involved and in Buddleja subg. Buddleja they are septicidal with 2 valves. The fruits of
denopleq and of Buddleja subg. Nicodemia have thin fleshy walls; in Adenoplusia the walls are also thin-
€sny, but the endocarp is chartaceous; in the genera with dehiscent fruits the walls are dry and charta-
e"}ls or leathery. A typical character is the occurrence of large spherical glands on the inner side of the
_eflc?ofp in Adenoplea and Adenoplusia, in the first named genus all over the surface, in the last named one
<4y in the axils of the dissepiment. I agree with BRuce & Lewis (Fl. Trop. E. Afr. Logan. 1960, 40,
.°°tf}°te) that it is misleading to describe the fruits of Adenoplea and of Buddleja subg. Nicodemia as
Wemes’, as is usually done, or even those of Adenoplusia as ‘drupes’; ‘a non-dehiscent fleshy capsulp’
ould be g better description, in the latter case with the addition ‘with chartaceous endocarp’.
axon, I have recombined the genus Nicodemia with Buddleja, as was tentatively proposed by some
uthOYS, for instance by BRUCE & LEewis, Lc. 35, 41; they only differ in the fruit characters cited above.

® merging of these two genera is supported by the karyological data published by R. J. MOORE (Am. J.

OL. 34, 1947, 527-538): the diploid number of chromosomes of Nicodemia is 38 which is also the basic
mber of Buddleja, and morphologically the chromosomes are indistinguishable. The few phytochemical
-2 known also point to a close relationship; anatomically there seems to be no clear difference; paly-

Ological and embryological data on Nicodemia are still unknown.

LOGANIACEAE (Leenhouts)

KEY TO THE SPECIES

L Ovary and style glabrous. Fruit a dehiscent capsule.
* Tube of the corolla 214415 mm long, about as long as or slightly longer than the calyx; corolla
2 Outside densely stellate-hairy . . . . . 1. B. asiatica
* lube of the corolla 9-12 mm long, 3-4 times as long as the calyx; corolla outside either glabrous or

8landular-pubescent.

- Corolla straight, outside glabrous. Interpetiolar stipules distinct, leafy, often divided into 2 auricles.
3 Inflorescences Paniculate « « « v « v « v v b e e e e e e e e e e 2. B. davidii
- Corolla slightly curved, outside densely glandular-pubescent. Stipules represented by an incon-
Spicuous rim. Inflorescences slender, spike-like. A native from China and Japan, in Malaysia
Sometimes cultivated . . . . . ¢ . . . 0 e e v b e e e e e e e e B. lindleyana FORTUNE
* Yvary and style pubescent. Fruit fleshy, indehiscent . . . . . . . . . . 3. B. madagascariensis

1. Subgenus Buddleja

Fry; .
Tuit a dry capsule, dehiscent, . '
Istr. The area of the genus, apparently with the exception of Madagascar and the Mascarenes.

o Juddlcja asiatica Lour. FIL. Coch. (1790) 72;
44' 'Wllld. (1793) 90; BtH. in DC. Prod. 10 (1846)
Ho> Mio. FL Ind. Bat. 2 (1857) 363; Bru. Fl.
153 8K- (1862) 231; Bepome, Flor. Sylv. 3 (1872)
Ky, t. 21 (IV); Branpis, For. Fl. (1874) 318;
XZ, Fl. Burm. 2 (1877) 250; Hook. f. Bot.
I % (1877) t. 6323; CLARKE in Hook. f. FL. Br.
i"cf 4 (1883) 82; K. & V. Bijdr. 9 (1903) 89,
ing 79" densiflora, salicina, & sundaica; BRANDIS,
1 .. Trees (1906) 475; King, J. As. Soc. Beng.
(16111 (1908) 600; TaLBoT, For. Fl. Bombay 2
. 1) 262; GacNep. Not. Syst. 2 (1912) 189;
l-~c0RD' Exk. Fl. Java 3 (1912) 60; Dop, FL. Gén.
(1o 4 (1912) 160, f. 20 (5-9); KooRrD. Atlas
S Y f. 325326, incl. var. brevispica; MERR.
R‘ii)ulanc. (1918) 306; En. Philip. 3 (1923) 316;
RllllL' Fl. Mal. Pen. 2 (1923) 414; CAMMERL.
- Jard. Bot. Btzg 111, 5 (1923) 334; BoyNTON,

Addisonia 13 (1928) §, t. 419; MARQUAND, Kew
Bull. (1930) 195; REHDER, J. Arn. Arb. 15 (1934)
309; Merr. Comm. Lour. (1935) 310; KANEHIRA,
Formosan Trees, rev. ed. (1936) 622, f. 580;
KannLaL & Das, Fl. Assam 3 (1939) 312; BAkH.
/. in Back. Bekn. Fl. Java (em. ed.) 7 (1948) fam.
170, p. 14; KERR in Craib, Fl. Siam. En. 3 (1951)
53,.—B. salicina Lamk, 1. 1 (1792) 291;
PoireT, Encycl. Suppl. 1 (1810) 744; BL. Bijdr.
(1826) 742.—B. neemda BUCH. HAM. ex ROXB.
Fl. Ind. 1 (1820) 411; REIcH. Ic. Bot. Exot. (1824)
t. 21; CHAM. & SCHLECHT. Linnaea 2 (1827) 598,
incl. var. philippensis; Roxs. Fl. Ind. ed. Carey 1
(1832) 396; BtH. in DC. Prod. 10 (1846) 446;
MiqQ. FL Ind. Bat. 2 (1857) 363; HANCE, J. Linn.
Soc. Bot. 13 (1873) 112; F.-ViLL. Nov. App.
(1880) 136; VIDAL, Sinopsis Atlas (1883) t. 69 C;
MARQUAND, Kew Bull, (1930) 195.—B. acumina-
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Fig. 24. Buddleja asiatica LoUR. a. Habit, X 14, b. connate leaf-sheaths, X 2, ¢. flower, X 5, d. opeﬂed
corolla, X 10, e. pistil, X 10, f. fruit, X 5, g. seeds, X 10 (a RAHMAT 11423, b HoLsTvooGgp 571, ¢-¢
HooGLAND & PULLEN 5355, f~g KOORDERS 4343).
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"é‘_Sl'ma BL. Bijdr. (1826) 743.—B. densiflora BL.
Bijdr, (1826) 743; Bru. in DC. Prod. 10 (1846)
47; Mio. Fl. Ind. Bat. 2 (1857) 364.—B. sundaica
BL. Bijdr. (1826) 743; BTH. in DC. Prod. 10 (1846)
446.—p. virgata (non L. £.) BLco, Fl. Filip. (1837)
57; ed. 2 (1845) 38: ed. 3. 1 (1877) 70.— B. amen-
!acea KrANzL. Bull. Jard. Imp. Bot. St. Pétersb.
13 (1913) 89 & 92; MarQuAND, Kew Bull. (1930)
184. B’ arfakensis KaN. & HAT. Bot. Mag.
1okyo 56 (1942) 157, f. 1.—Fig. 24-25.
g Evergreen shrub, suffrutex, or sometimes small
Tee, 1-7 m high. Branches terete or subterete,
When young densely appressed- or woolly-, white-,
freY-_, or fulvous-hairy. Leaves opposite, those in
¢ inflorescence often more or less alternate;
®onnected by an, often inconspicuous, stipular
ne, narrowly to oblong- or ovate-lanceolate,
30 by 34-7 cm, herbaceous, glabrous to rather
renSEIy hairy above, underneath densely short to
rat er long woolly-hairy; base acute, margin
aemOt.ely serrate-dentate to subentire, apex long-
aculnlnate, acute, nerves and veins often impressed
Ove; petioles 34—1 cm, tomentose. Inflorescences
termlnal and/or axillary, thyrsoid, spiciform, up
0 25 by 342 cm, densely tomentose; flowers in
frowded or more or less remote, (sub)sessile,
a‘;’"(l‘arely more-)flowered cymes, each cyme in the
Xil of a linear bract. Pedicels 14—2 mm. Flowers
c“merous, a few occasionally S-merous. Calyx
oampanulate, 2-41% mm long, cleft to 14-15,
tr‘.ltSIde more or less densely tomentose, lobes
i‘angl}lar-oblong, acute. Corolla white, sometimes
ig.t-wolet or greenish, outside stellate-hairy,
Dside from halfway the tube to the basal part of
ove lobes woolly; tube 214-414 mm, lobes oblong-
matez 1-11%%4 mm long, rounded or obtuse. Sta-
€ns inserted near the throat, anthers 34 mm long,
:‘EDIY 2-lobed at the base. Ovary and style gla-
stiOUS, style 1 mm, including the club-shaped
213"13. Capsule ovate or oblong, flattened, 3—5 by
enéﬁ mm, glabrous, brown. Seeds ellipsoid, laxly
Onelop_ed by the testa which is at both ends pro-
10n§ed into a short wing; the endosperm ¢. 1 mm

DeDlstr. SE. Asia from W. Pakistan and the
.a0can to South China and Formosa, the Ma-
onas (Guam, Saipan), and throughout Malaysia.
an:ihetlmes cultivated and naturalized in tropical
Subtropical regions.
Vegeim-' In open, often disturbed or secondary
Secy ation, apparently more or less a pioneer of
gl_avndary growth, in pyrogenous grassland, in
- fl-beds, on lavastreams, and landslides, from
owland up to about 3000 m, locally often
Cgarious. FI. fr. Jan.-Dec.
SaDOS?S. Probably mainly on account of its
Nin-content sometimes used as fish-poison
Buml(n natiye medicine for several purposes (see
195, I_ILL, Dict. 1935, 379; Quis. Med. PL. Philip.
With ) 1?). In 1}ssam the flowers are eaten ““cooked
lippinats meat ’ (KAI.\IJILA.L & ];)AS, lc.); in the Phi-
for €8 used in making rice-wine. Sometimes used
*; Tuel. Cultivated as an ornamental in many
Pical and subtropical to even temperate regions.
ern. White butterfly bush, E, kaju saludang,

T
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Fig. 25. Buddleja asiatica LOUR., Leson Creek,

Markham River (E. New Guinea)
(P. vaN RoYEN, 1961).

tiemara angin, Sum., (d)jugul, ki hirisan, (ki)
monjénjén, kipirit, ki urug, sumbung luna, Java 8.,
(daun)putihan, godijan, gutéhan, sanggal putung, J,
barakadjér, Sumba, hu touis, Timor, lalawail,
lawahmas, tubilit, Alor, bandau, pati-ata, Born.;
Philip.: alatin, Bag., lagindi-salasa, Bis., maligus,
Bon., dufigalau, lbn., anaiop, dumdumani, If.,
amuging, 1g., lagien-ti-subisub, tugnang, IIK.,
ilentud ulangan, mengayan, Sub., malasambiung,
salibug, sambongkala, taliknono (talianono). Tag.,
doknam, Ting.; kukuru-in-talun, malelema, Cel.,
deraidauti, hagaiahas, hifaita, jamp, mukorrere,
taggaras, tunun, uganga, wihadzaha, wold, New
Guinea.

Notes. A variable species, especially in Java.
It is not possible, however, to subdivide it into well
circumscribed varieties.

Buddleja amentacea KRANZL. was based upon
the apical part of a flowering shoot with alternate
leaves as occurs in many species. This is one of
the fairly exceptional cases in which the leaves in
the inflorescence are strongly developed and
conspicuous. The two leaves under the inflores-
cence, however, are opposite in the type specimen;
MARQUAND, lc., erroneously included this species
in his sect. Alternifoliae. There is further no reason
to doubt Java as its provenance; in fact, among the
Javanese material of B. asiatica | found some speci-
mens which match the type of B. amentacea
quite well.
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2. Buddleja davidii FRANCH. Nouv. Arch, Mus.
Hist. Nat. Paris II, 10 (1887) 65; GAGNEP, Not.
Syst. 2 (1912) 188; BoyNTON, Addisonia 2 (1917)
9, t. 45; MarqQuanp, Kew Bull. (1930) 196;
BAKH. f. in Back. Bekn. Fl. Java (em. ed.) 7 (1948)
fam. 170, p. 14.

Large bush up to 214 m. Branches subqua-
drangular, when young densely grey to white
tomentose. Leaves oblong-elliptic or -ovate, 8-10
by 3-4 cm, herbaceous, glabrous above except
on the base of the midrib, densely tomentose
beneath; base cuneate, attenuate, margin minutely
serrate-dentate, apex acute-acuminate; petiole c.
14 cm long, densely tomentose, glabrescent, at
the base with auriculate, usually not connate,
often 1elatively large stipules. Inflorescences
terminal, sometimes moieover lateral, thyrsoid,
composed of mostly short-stalked, lax, many-
flowered cymes, ¢. 12-20 by 314 cm, sparsely pu-
bescent. Bracts linear, up to ¢. 14 cm. Flowers
subsessile, very fragrant. Calyx slender-campanu-
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late, 3 mm long, outside sparsely pubescent,
lobes ¢. 14-1 the total length of the calyx, acute.
Corolla lilac, the mouth orange-yellow, outside
glabrous, inside sparsely hairy above the insertion
of the stamens, tube slender, 9 mm, slightly swol-
len halfway, lobes semiorbicular, 2-214 mm long,
their margin crisped. Stamens inserted halfway th;
tube, anthers 1 mm long, 2-parted at base, apl-
culate. Pistil glabrous, style 2 mm including the
club-shaped stigma. Capsule lanceolate-ellipsoids
8 by 115-2 mm, glabrous. Seeds thread-like, 4 mm,
in the centre only slightly thickened.

Distr. Tibet and Central China (Szechuan,
Hupeh); in Malaysia and elsewhere commonly
cultivated as an ornamental, paturalized in the
Malay Peninsula (Cameroon Highlands, abové
Pavit Falls).

Ecol. In a clearing in jungle. FI. fr. Jan.—-DeC

Vern. Summer lilac, orange eye butterfly bush,
E, Japanse sering, Dutch.

2. Subgenus Nicodemia, nov. stat.

Nicodemia TENORE, Cat. Orto Bot. Napoli (1845) 88.
Fruit indehiscent, with a thin fleshy pericarp.
Distr. Apparently restricted to Madagascar and the Mascarenes.

3. Buddleja madagascariensis LAMK, Encycl. 1
(1785) 513; Hoox. Bot. Mag. (1828) t. 2824;
BTH. in DC. Prod. 10 (1846) 447; KiNng, J. As.
Soc. Beng. 74, ii.(1908) 601.—Nicodemia mada-
gascariensis R. N. PARKER, For. Fl. Punjab, ed. 2
(1924) 357.—Adenoplea madagascariensis EASTW.
Leafl. West. Bot. 1 (1936) 197.

Shrub, 2-3 m. Branches terete, densely silvery-
white (in the herb. rusty-)tomentose, as are the
petioles, the undersurface of the leaves, and the
inflorescences. Leaves connected by an inconspi-
cuous stipular line, ovate-oblong to ovate-lan-
ceolate, 9-11 by 3-414 cm, more or less coriaceous,
somewhat bullate, glabrous above, densely to-
mentose beneath; base rounded to acute, margin
entire, apex tapering, acule; petiole ¢. 115 cm.
Inflorescences terminal, thyrsoid with some rather
long thyrsoid basal branches, ¢. 20 cm long, with
relatively long-stalked (c. 1 cm), rather dense, c.
7-flowered, patent lateral cymes. Bracts linear,
up to c. 114 em. Flowers subsessile, sweet-scented.
Calyx campanulate, 3 mm long, outside densely
tomentose, lobes ¢. 4 mm, broadly triangular.
Corolla orange, outside densely tomentose, inside
glabrous, tube slender, ¢. 6 mm, lobes 2 mm long,
rounded. Sramens inserted slightly below the
mouth; anthers 114 mm long, shortly split at the
base. Ovary (except at base) and style densely
hairy, style slender, 414 mm including the club-
shaped stigma. Fruit globular, ¢. 214 mm, pubes-

cent, at first white, when ripe purple-blue. Seeds
ellipsoid, ¢. 1 mm long, smooth, brown.

Distr. A native of Madagascar, cultivated aﬂ"!
naturalized in tropical and subtropical regionss
in Malaysia naturalized in the Malay Peninsul?
(Penang, Perak).

Ecol. Open jungle, 700-800 m. FI. Oct.—Febr:
I saw no fruiting specimens from Malaysia.

Uses. According to STANDLEY (Contr. U-S
Nat. Herb. 23, 1924, 1143) in Madagascar “th¢
leaves were formerly employed ...as a soaP
substitute and the plant is used as a remedy for
asthma, coughs, and bronchitis.”

Excluded

Buddleja indica LaMk, Encycl. 1 (1785) 513~
B. diversifolia VAHL, Symb. 3 (1794) 15, ﬂ{”"'
illeg.; BTH. in DC. Prod. 10 (1846) 445.—Nico"
demia diversifolia TENORE, Cat. Orto Bot. Napol!
(1845) 88, nom. illeg.

A native from the Mascarenes and Madagascah
twice wrongly described from Java, as alrea
mentioned by BeNTHAM, Lc. The name B. dive’”
sifolia was illegitimate as B. indica LAMK W@
cited as a synonym.

Buddleja otophylla Hassk. Versl. Med. Kon. AK:
Wet. Afd. Nat.5 (1857) 97 = B. brasiliensis JAC2/J'

Apparently based on a specimen cultivated 1°
the Botanical Garden, Bogor.
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3. NORRISIA

GaArbN. in Hook. J. Bot. Kew Misc. 1 (1849) 326.—Fig. 26.

Trees. Twigs gradually thickening from the nodes upwards, rusty pubescent
‘Yhen young. Leaves petioled; connected by very broadly triangular, about 1 mm
high, blunt stipules. Inflorescences terminal and axillary, dichasially branched to
th.yrsoid, dense and many-flowered, densely rusty tomentose; bracts narrowly
triangular. Flowers 5-merous, subsessile, with two pairs of decussate, minute
bracteoles. Calyx cupular, ¥ (~1) mm high, tube very short, lobes broadly rounded,
densely tomentose outside, inside glabrous, without colleters. Corolla salver-
Shaped, thin-fleshy, outside densely tomentose, creamy to yellowish; lobes valvate
ln.bUd. Stamens inserted between the corolla-lobes, glabrous, exserted filaments

liform, ¢. 6 mm; anthers latrorse, cells free in the lower half. Ovary obovoid,
for the greater part densely and shortly erect-hairy; 2-celled, with elliptic peltate
Placentas; ovules oo; style terete, slender, glabrous, caducous, stigma faintly
Capitate and slightly bilobed. Capsule septicidal, 2-valved, valves outside densely
Ulvous-tomentose except the margins. Seeds few to many, small, slenderly

Spindle-shaped, smooth and glabrous; endosperm fleshy.
thDistr. Two closely related species, restricted to Malaysia: Sumatra, Malay Peninsula, Borneo, and

¢ Philippines.

col. Small to medium trees of lqwland forests. Insect-pollination seems probable; the tiny seeds are

M all probability wind-dispersed.

KEY TO THE SPECIES

* Anthers oblong, 4/, mm long. Mouth of the corolla glabrous or with a few long hairs only. Most of

the nerves distinctly looped and joined at some distance from the margin. Twigs usually conspicuously

lenticellate . . .

.....

1. N. malaccensis

* Anthers orbicular, 14 mm @. Mouth of the corolla densely tomentose. Nervation for the greater part

Open, only the upper two or three pairs of nerves looped and joined close to the margin. Twigs rarely

distinctly lenticellate « » « » o » o o o .
1

K'Norrisia malaccensis GARDN. in Hook. J. Bot.
(l;w Misc. 1 (1849) 327; Miq. Fl. Ind. Bat. 2
(1857) 359; CLarkE in Hook. f. Fl. Br. Ind. 4
6 283) 85; KiNG, J. As. Soc. Beng. 74, ii (1908)
(193 incl, var. pubescens; RipL. Fl. Mal. Pen. 2
:923) 414, var. malaccense only; BURk. Dict.
11935) 1561, p.p.—dAntonia griffithii WiGHT, IIL
E“Ld- Bot. 2 (1850) 172, t. 156 b.—N. philippinensis
Phl'w: Leafl. Philip. Bot. 4 (1912) 1482; MERR. En.
lip. 3 (1923) 311.—Fig. 26g, 1.
fee 10-30 m by 32-40 c¢cm @. Twigs terete,
tly always densely set with minute, warty,
v Ute lenticels. Leaves faintly pubescent to gla-
E‘ﬁi"US, elliptic to oblong, 614~10 by 2%-4 cm,
sn-conaceous, base cuneate, attenuate, apex
.“al_ly shortly acute-acuminate, rarely blunt;
6\1 rib prominent and keeled beneath, nerves
Str Dairs, usually distinctly ascending, fairly
ioi‘"‘gly curved, usually distinctly looped and
Ned at some distance from the margin, flat
sle‘)"e’ prominulous beneath; petiole 14-1 cm,
/‘1 er. Inflorescences terminal, often thyrsoid,
du2~81/2 cm long incl. the 214-415 cm long pe-
¢ rnCle, Largest bracts 115-2 mm long. Tube of the
exc"”a 414 mm, inside sparsely hairy, the base
Stylepted' Anthers oblong, ¢. 4/ mm. Ovary 1 mm;
€ 6-714 mm. Fruits apparently scarce, 2-314

nea

DR Y

2. N. maior

by 134 mm. Seeds few, ¢. 2 mm long, very delicate.

Distr. Malaysia: Sumatra (West Coast Res.),
Malay Peninsula (southern half only), and the
Philippines (Sibuyan, Mindanao).

Ecol.Inand along primary forests, up to 920 m.
Fl. March-Nov., fr. Nov.

Vern. Balang, bareh bareh, Sum., kayu kar-
karas, kélat, sérapoh bukit, Mal. Pen.

Notes. Specimens from the Philippines differ
slightly from those of the Malay Peninsula and
Sumatra in the following points: petioles 5-6 mm
versus 7-10 mm, nerves 7-8 pairs, more or less
spreading versus 6-7 pairs and distinctly ascending..

Antonia griffithii WiGHT was based upon ma-
terial collected by GRIFFITH in Malacca. This was
probably GriFFiTH K.D. 3731. The specimens,
distributed under this number belong, however,
to both species of Norrisia. 1 did not see any
specimen clearly bearing the name in WIGHT's.
handwriting; the figure can refer to both species;
the same holds for the description, the only
point in favour of N. malaccensis being *‘leaves

.. glabrous on both sides”.

2. Norrisia maior SOLER. in E. & P. Nat. Pfl. Fam.
4, 2 (1892) 37; King, J. As. Soc. Beng. 74, ii
(1908) 602.—N. malaccensis (non GARDN.) MERR.
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Fig. 26. Norrisia maior SOLER. a. Habit, X 24, b. connate leaf-sheaths, X 2, ¢. flower, X 4, d. detail 9f

opened corolla, showing the bearded mouth, X 8, e. pistil, X 4, f. stigma, X 20, k. anther, X 8, i. fruits

X 4, j. placenta with seeds, X 4, k. seed, X 6.—N. malaccensis GARDN. g. Anther, X 8, I. leaf, X 73
(a—f, hRIDLEY 6828, g, ! SF. 40586, i-k KEep 15224), )

En. Born. (1921) 490; CamMerL. Bull. Jard.
Bot. Btz III, 5 (1923) 302; HEeyne, Nutt. Pl
(1927) 1267; Burk. Dict. (1935) 1561, p.p.- -N.
malaccensis var. major RipL. Fl. Mal. Pen. 2
(1923) 414.—Fig. 26a-f, h-k.

Tree 1045 m by 10-75 cm @, heavily buttressed
up to 4 m high; twigs terete, lenticels inconspic-
uous to nearly invisible. Leaves elliptic, 514-10
by 214-5 c¢m, thin-coriaceous, usually minutely
tomentose on the midrib above, sparsely hairy on
midrib, nerves, and sometimes veins beneath;
base cuneate, attenuate, apex blunt or rounded to
fairly abruptly to tapering acuminate, acumen
short and broad, blunt to acute; midrib prominent

and rounded beneath, nerves 6-10 pairs, spreading
faintly curved, not looped and joined with the
exception of the upper 2 or 3 pairs, petiole (
6 mm. Inflorescences terminal and usually in th®
axils of the upper pair of reduced leaves, usua
compoundly cymose, 3-614 ¢m long, including tl g
peduncle, which is up to 314 cm; bracts up t0 24
mm. Corolla-tube 5-6 mm long, inside about 1
mouth densely tomentose, further glabl’ousj
Anthers suborbicular, ¢. 14 mm g. Ovary 12 it
style 7-8 mm. Fruits always many, 4-10 by
mm. Seeds c. 5-20 per cell, 4 mm long, delicat®
Distr. Malaysia: Sumatra (Palembang), Bank?
Riouw, Malay Peninsula (southern half only), 8"
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Borneo.

Ecol. Primary and secondary forests, appar-
ently often along river-banks, in swamp forests or
In temporarily inundated places, up to 450 m.
g’- Jan., July-Oct., fr. Febr.-April, Aug., Oct.—

ov.

Uses. In the Malay Peninsula the timber is
locally ysed in house building. In Sumatra the

light and soft wood is used for floors of houses
and indoor constructions, but even then it lasts
for only 3-4 years; from the buttresses, handles of
tools and oars are made.

Vern. (B)éngkaras, mérkaras, Sum., kayu
tankat, lémak hutam (or kétam ?), otak hudang,
sérapak paya, Mal. Pen., bandung, kélait, masilan
putih, simpopoit, tabak, Born.

4. GELSEMIUM

Jussieu, Gen. Pl. (1789) 150.—Medicia GARDN. & CHamp. in Hook. J. Bot.,
Kew Misc. 1 (1849) 324.—Leptopteris BL. Mus. Bot. 1 (1850) 240.—Fig. 27.
Straggling shrubs. Twigs slender, terete. Leaves petioled; stipules reduced to
an interpetiolar line. Inflorescences terminal and axillary, thyrsoid to 1-flowered.
Flowers 5-merous (in G. sempervirens heterostylous). Calyx: sepals free, glabrous
or ciliate. Corolla funnel-shaped, lobes imbricate. Stamens glabrous, exserted;
filaments strap-shaped; anthers sagittate, cells free, latrorse. Pistil glabrous;
Ovary 2-celled, ovules several per cell; style filiform, stigma twice forked. Capsule
Septicidal, 2-valved. Seeds several, winged. .
Distr. Three species, one in SE. Asia, the others in SE. North America, Mexico, and Guatemala.

- LEenn. Pac. Pl. Areas map 30.

Ecol. Shrubby vegetation at low to medium altitudes.

L. Gelsemium elegans (GARDN. & CHAMP.) BTH.
J. Linn. Soc. Bot. 1 (1856) 90; Miq. FI. Ind. Bat. 2
(1857) 359; Bru. Fl. Hongk. (1861) 229; KuUrz,
Fl. Burma 2 (1877) 249; Fors. & HewmsL. J.
nn, Soc. Bot. 26 (1889) 117; BraNDIs, Ind. Trees
(1906) 476; Dop, Fl. Gén. 1.-C. 4 (1914) 162,
f. 219-4; CammerL. Bull. Jard. Bot. Btzg I1I, §
(1923) 295; Hu & CHun, Ic. Pl Sinic. (1929)
% 97;"'Merr. & CHUN, Sunyatsenia 2 (1935) 305;
ANJILAL & Das, Fl. Assam 3 (1939) 314; HErk-
Lots, Hongk. Natur. 10 (1940) 28, f. 1-2.—Medicia
€lezanc GARDN. & CHAMP. in Hook. J. Bot. Kew
Misc, 1 (1849) 324; BTH. in ibid. 5 (1853) 56.—
fel’fopteris sumatrana BL. Mus. Bot. 1 (1850) 240,
- 34.—G. sumatrana BoerL., Handl. 2 (1899)
48, 457; Gisgs, J. Linn. Soc. Bot. 42 (1914) 111,
~Fig. 27,
1 Usually a straggling half-shrub, sometimes a
arge, woody climber; twigs glabrous. Leaves
OVate-lanceolate (to ovate), (7-)10-12 by 2-54
M, thin-chartaceous to pergamentaceous, base
Ounded to cuneate, apex long and slenderly
ac“te-acuminate; midrib sunken above; nerves
& 5-8 pairs; petioles 3%-1 cm. Inflorescences
f'minal and in the upper leaf-axils, together
aking a pyramidal leafy panicle; lower axillary
Tanches up to 6 cm, the terminal inflorescence
l'3 cm, all sparsely pubescent. Bracts acutely
Mangular to subulate, up to 4 mm long, ciliate
d pubescent on the prominent midrib beneath.

Pedicels ¢. 3 cm, bibracteolate. Sepals oblong-
ovate, 214-314 by 114-134 mm, acute, erect, out-
side glabrous or slightly pubescent on the thicken-
ed to keeled midrib, inside glabrous; no colleters.
Corolla 1-114 cm long, bright yellow to orange,
the tube outside brownish, mouth spotted with
red, the tube 7-9 mm, thin, fully glabrous, lobes
blunt to acute. Stamens inserted about the middle
of the tube, filaments 34-4 mm long, anthers
oblong-ovate to lanceolate, 1%4-2 mm long,
acute. Ovary oblong to obovoid-lanceolate, 2-214
mm; style 8-1214 mm. Fruits ellipsoid, 4-10 by
3—4 mm, smooth and glabrous, papyraceous, the
valves split at the top. Seeds c. 8 per cell, elliptic
to bean-shaped, 314 mm @, warty, the central
part hairy, winged all around. .

Distr. Assam, N. Burma, N. Siam, Indo-
China, S. and SE. China, Hainan, and Malaysia:
Sumatra, Borneo. g

Ecol. In scrubby forests and thickets, 250-2000
m. Fl. June-Aug., Nov., Dec., fr. June-July,
Nov.

Uses. Reputed to be very poisonous, especially
the leaves and roots; mentioned to be used for
murder and suicide. The poisonous element is the
alkaloid gelsemidin. -

Vern. Liman, Borneo.

Note. In specimens from N. Burma the fruits
are usually slightly larger (12 by 6 mm).

5. STRYCHNOS
LinNg, Gen. Pl ed. 5 (1754) 86; Sp. PL 1 (1753) 189; A. W. HiLL, Kew Bull,

1917) 121.—Fig. 28, 30-32.

Usually lianas, sometimes shrubs or treelets; usually provided with axillary,
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Fig. 27. Gelsemium elegans (GARDN. & CHamp.) BTH. a. Habit, X 24, b. flower, X 2, ¢. opened corol?:
X 2,d. pistil, X 4, e. anther, X 6, f. fruit, X 2, g.seed, X 4 (a—e BALANsA 1041, f-g BECCARI herb, 6642)°
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simple or double tendrils and sometimes with axillary thorns; stems and older
branches in some species spiny. Stipules reduced to a mostly ciliate and straight
Iim connecting the leaf-bases. Leaves mostly inserted upon distinct leaf-cushions,
3-5(-7)-plinerved, i.e. apart from the midrib nearly always provided with one or a
few pairs of nearly equally strongly developed basal nerves which do not fully
Teach the leaf apex; penninerved in a few African species. Some pairs of scale-
like cataphylls are present at the base of new shoots, of inflorescences, and of the
t?ranches of the latter. Inflorescences terminal or axillary, thyrsoid. Bracts scale-
like. Flowers (4-)5-merous. Calyx nearly completely divided, lobes in Mal. spp.
always broad, scale-like, and brown (in African and American spp. sometimes
!anceolate and green), outside usually very sparsely hairy, ciliate along the margin,
Inside at the base provided with colleters. Corolla rotate to salver-shaped, white to
Yellowish or greenish, thin-fleshy, always more or less thickened towards the lobes,
the basal part included by the calyx much thinner, outside usually distinctly dense-
ly papillose, mostly glabrous, inside variously hairy except the thin basal part;
lobes valvate in bud, spreading to reflexed when open. Stamens exserted; anthers
Mostly slightly bifid at the base, introrse. Ovary 2-(in some African spp. 1-)celled,
With many ovules; style cylindric, stigma faintly 2-lobed. Berry usually globose or
ellipsoid, the thin to thick shell in Mal. spp. always hard, outside smooth or mi-
Nutely warty, glabrous, orange to red when ripe; pulp fleshy, usually orange.

eeds oo, or 2-1, either lenticular, orbicular to elliptic and usually convex on one
and concave on the other side with a silky or felty testa (fig. 28g, k), or irregular
Castorbean-shaped and glabrous (fig. 28j); endosperm bony.

Distr. About 150-200 ssp. in the tropics and subtropics.
Ecol. Large lianas in the forests or scrambling or erect shrubs or treelets in more open vegetations.
The dispersal of the seeds is still incompletely known; in all probability this is largely due to animals,
both mammals and birds which digest the fruit pulp; according to KRUKOFF (Brittonia 4, 1942, 258)
Oucans may be mainly responsible for it in America.
ses. Many species are poisonous as they contain a sometimes high amount of alkaloids in their
Seeds, roots, bark, and leaves. Most important among these alkaloids are strychnine and brucine (in
, Merican spp. these are replaced by curare), which are used in medicine; the main source of these al-
Aloids are the seeds of S. nux-vomica, and locally those of S. ignatii. The natives, especially those in Bor-
€0 and the Malay Peninsula, make use of the poison from roots and bark in composing arrow-poison.
¢ lianas are used as ropes. For further details see BURKILL, Dict. (1935) 2091--2100. .
R ,Tflxon. It is not yet possible to give a satisfactory subdivision of the whole genus. Best known and
till in yse is that by PrROGEL (in Mart. Fl. Bras. 6, 1, 1868, 271), modified and made suitable for the whole
Senug by SOLEREDER (in E. & P. Nat. Pfl. Fam. 4, 2, 1892, 37). They distinguished 3 sections, vi
Sect. Longiflorae: corolla-tube distinctly longer than the lobes.
Sect, Intermediae: corolla-tube about as long as the lobes.
Sect, Breviflorae: corolla-tube distinctly shorter than the lobes.
., This division is obviously rather artificial because lines of alliance based on a complex of other
“laracters sometimes go across it.
; 1 his revision of the Asiatic species HiLL, /.c., accepted SOLEREDER’s classification but divided secr.
Q'l’E’mediae into two sections by using as an additional character the kind of indument on the inner side
!'the corolla. In this way he came to the following subdivision:
Sect. Brevitubae: identical with SOLEREDER’S Breviflorae (fig. 30b-c).
Sect, Lanigerae: Intermediae sensu SOLEREDER in part, with long woolly hairs at the mouth (fig. 32).
qcsf-’ch Penicillatae: Intermediae sensu SOLEREDER in part, with a line of erect bristle-like hairs either
T0ss the base or across the middle of the inner face of the corotla lobes (fig. 30g).
ect, Tubiflorae: identical with SOLEREDER’s Longiflorae (fig. 28).
ni 1S far as the Asiatic species are concerned this subdivision is more satisfactory. Especially the Pe-
uact'”atae and the Tubiflorae (the latter section with the exception of S. angustifiora BTH.) seem to be
N Ural taxa. Among the Lanigerae a few species are somewhat anomalous (S. polytrichantha, S. curtisii,
ny S. lanata), the Asiatic Brevitubae showing the greatest diversity. .
% though this is a fairly good subdivision of the Indo-Malayan species, it proved to be of very little use
Tthe African ones. In Africa the genus shows its greatest development, and any subdivision of the genus
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as a whole will primarily have to be framed on the African species. DuvigNeauD (Bull. Soc. R. Bot.

Belg. 85, 1952, 9) attempted this and distinguished 17 sections and some subsections, based upon as many

characters as possible. I feel incapable of judging the full merits of his system; in trying to fit the Asiatic

species into it I got the impression that the number of subdivisions may be somewhat too large.
In the present account I have refrained from giving a sectional subdivision, confining myself to the
mentioning of six groups of distinctly related species:

( i) S. ignatii, S. nux-vomica, and S. lucida (Tubifforae HILL; nearest to DUVIGNEAUD's Floribundae)-

(ii) S. maingayi, S. ovata, and S. villosa (Brevitubae HILL, close to DUVIGNEAUD’s sect. Sambae).

(iii) S. curtisii, S. polytrichantha, S. oleifolia, and S. lanata (different from HiLL’s Lanigerae by the rel-
atively short tube; according to the description almost identical with DUVIGNEAUD’s sect. Ligustroi-
des).

@iv) S. colubrina, S. quadrangularis, S. borneensis, S. ledermannii, S. lanceolaris, and S. flavescens (Lani-
gerae HILL, about identical with DUVIGNEAUD’s Booneae according to the description).

(v) 8. luzoniensis (close to the next group, but with a short corolla-tube).

(vi) S. axillaris and S. ridleyi (Penicillatae HiLL).

Nomenclaturally the sectional and subsectional names must by typified and corrected, starting with
those of PROGEL. - :
Notes. A fairly complete account of the morphology and of the variability of many characters, based

upon extensive field-studies, was given by KRUKOFF & MONACHINO, Brittonia 4 (1942) 253-259.

Though after some experience it may be possible to recognize the leaves of many species, flowers aré
absolutely necessary to come to a trustworthy identification. In many cases the fruits are possibly also of
value for specific distinction, but up till now the available material of undamaged fruits is insufficient as
they were usually dried and pressed, instead of preserved in liquor. According to DucCkE, Bol. Tecn.

Inst. Agr. Norte n. 30 (1955) the seeds show also distinct specific characters but they should also be

preserved in liquor: seeds prepared out of dried fruits are nearly worthless, as the typical testa-characters

usually have been lost by then.

KEY TO THE SPECIES

1. Tube of the corolla distinctly longer than the limb.
2. Inflorescences axillary. Leaves distinctly slender-(to caudate-)acuminate. Fruits 4-12 cm @, many-
seeded .« v . it e e e e e e e e e e e e e e e e e e e e e e e e e 1. S. ignatil
2. Inflorescences terminal, eventually on axillary twigs with at least one pair of leaves. Leaves eithel
not acuminate, or with a short and broad, triangular acumen. Fruits 2-4(-6) cm g, 2-4-seeded-
3. Petiole 6-11 mm. Branchlets smooth. Leaves large, 4/4—15 by 314-11 cm, apex blunt to shortly and
broadly triangular-acuminate, mucronulate. Inflorescences many-flowered. Style sparsely woolly
hairy. Seeds ¢. 2 cm @, SEriCEOUS . . . « v v« 4 4 4 4 e .0 e e a e 2. S. nux-vomic3
3. Petiole 2-4 mm. Branchlets scabrous by many small warty lenticels. Leaves small, 214-10 by 114~
cm, apex blunt to emarginate, not mucronulate. Inflorescences few-flowered. Style glabrous. Seeds
€ 1-115 CM &, tOMENLOSE « « v v v v v v v v e v v e v o v e e e e e 3. S. lucid2
1. Tube of the corolla about as long as or shorter than the limb.
4, Corolla inside partly or nearly completely woolly, very rarely fully glabrous, never with a whorl of
erect, bristle-like hairs (fig. 30¢, 31c, 32¢). - :
5. Tube of the corolla distinctly shorter than the limb. . »
6. Corolla 2-4 mm long. .
7. Calyx inside thinly pubescent. Inflorescences terminal and in the upper leaf-axils, 5-20 cm long:

lax, long-peduncled . . . . . . . . . . . e e e e e e e e e e 6. S. villosd
7. Calyx inside glabrous. Inflorescences axillary and terminal, up to 7 cm long, dense, short-p®
duncled.

8. Corolla outside glabrous. Filaments 114-2 mm; anthers oblong to lanceolate. .
' 4. S. maingay!
8. Corolla outside sparsely hairy. Filaments short, up to 13 mm; anthers ovate.
. 5. S. ovat?
6. Corolla 514-10 mm long.
9. Corolla 514-7 mm long. ¢
10. Anthers 1 mm long, glabrous; filaments 2 mm. Indument of the pistil appressed and shor:

Inflorescences dense, 2414 cm. . « « v o v v v . . . e e e e e 7. S. curtis’
10. Anthers 114-2 mm long, bearded; filaments 1-114 mm. Indument of the pistil woolly. Inﬂoa
rescences lax, 6-8 cm . . . . . . . . . e e e e e e 10. S. lanat

9. Corolla 8-10 mm long. :

11. Corolla outside glabrous, inside woolly with the exception of the basal part of the tube-
Filaments 214-4 mm; anthers lanceolate. Pistil 9 mm. Nerves strongly prominent beneatt
nearly unbroken till near the apex; venation very conspicuous on both sides.

, 8. S. polytrichanth?

.11. Corolla outside with some scattered hairs about the mouth and along the sutures, inside w00
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from slightly above the base till about halfway the lobes. Filaments 2 mm; anthers elliptic.
Pistil 6 mm. Nerves moderately prominent, broken into arches and feeble towards the apex;

venation not very conspicuous
5. Tube of the corolla about as long as the limb.

12. Corolla about 9 mmlong . . . . . . . .

12. Corolla up to 614 mm long.

13. Corolla inside only with a few woolly hairs near the apex of the lobes . . .

...................

9, S. oleifolia
13. S. borneensis

15. S. lanceolaris

13. Corolla inside woolly especially in the mouth, sometimes fully glabrous.

14, Ovary pubescent. Filaments 1-114 mm long, anthers often 1 mm or more.

11. S. colubrina

14, Ovary glabrous, style often with some hairs. Anthers subsessile, ¢. 34 mm long (compare also
12. S. quadrangularis, the flowers of which are still unknown).

15. Corolla glabrous outside. Leaves 5-7-plinerved . . . . . . e e
15. Corolla pubescent outside. Leaves 3-plinerved . . . . . . . . . . .

14. S. ledermannii
16. S. flavescens

4. Corolla on the inner surface provided with a whorl of erect, stiff, bristle-like hairs, either at the
base of the lobes or up to about halfway on these, very rarely moreover pubescent (fig. 30g).
16. Calyx inside pubescent. Corolla-lobes inside fairly densely patently short-hairy above the bristles.

19. S. ridleyi

16. Calyx inside glabrous. Apart from the bristles corolla-lobes inside glabrous.

17. Corolla 214 mm long, tube shorter than the limb. Pistil pubescent . .
17. Corolla 34 mm long, tube about as long as the limb. Pistil glabrous . . . .

}- Strychnos ignatii BErG. Mat. Med. 1 (1778)
46; FLuckiGER & MEYER, Pharm. J. III, 12
(1881) 1_6, cum fig.; VIDAL. Rev. Pl Vasc. Filip.
(1886) 449, p.p.. t. 2; BaiLL. Hist. PL 9 (1888)
‘}'{387-388; OLIVER in Hook. Ic. (1892) t. 2212;
(”~L, Kew Bull. (1911) 290, t. opp. 281; ibid.
1‘1)17) 200; MeRR. Sp. Blanc. (1918) 306; BRowN,
In. Prod. Philip. For. 3 (1921) 70 & 221; MERR.
B“- Philip. 3 (1923) 312; Burk. Dict. (1935) 2095;
IROWN, Usef. Pl. Philip. 3 (1950) 225, f. 88.—
s&'"atia amara L. f. Suppl. (1781) 149, pro fr.;
°“: OvLiver in Hook. Ic (1892) t. 2212.—Ignatiana
b ilippinica Lour. Fl. Coch. (1790) 126, pro fr.,
"om, illeg.; see MERR. Comm. Lour. (1935) 309.—
(' tieyte LEscH. Ann. Mus. Hist. Nat. Paris 16
1810) 479 & 480, t. 23; BL. Bijdr. (1826) 1019;
(Umphia 1 (1836) 66, t. 24; M1qQ. Fl. Ind. Bat. 2
857) 380; HiLL, Kew Bull. (1911) 292; KoORD.
Xk, FI, Java 3 (1912) 58; HiLL, Kew Bull. (1917)
i00; Heyne, Nutt. PL. (1927) 1268; non v. MALM
sn Fedde, Rep. 34 (1934) 285, quae est Ervatamia
E”aerocarpa (BL.) Burk. (4poc.); BakH. f. in
ack, Bekn. Fl. Java (em. ed.) 7 (1948) fam. 170,
. 8.—S. ovalifolia WALL. [Cat. (1829) n. 1592,
B"'nen] ex G. Don, Gard. Dict. 4 (1837) 65;
JTH- J. Linn. Soc. Bot. 1 (1856) 103; GAMBLE,
,,‘AS. Soc. Beng. 74, ii (1908) 616, fr. excl.; HiLL,
~%W Bull. (1917) 201; RipL. Fl. Mal. Pen. 2
;223) 425; Burk. Dict. (1935) 2097.—S. phi-
Pbinensis Brco, Fl. Filip. ed. 2 (1845) 61; ed. 3,
\(1877) 116; F.-ViLL. Nov. App. (1880) 136.
in& maingayi CLARKE var. fructuosa CLARKE
Hook, £, Fl. Br. Ind. 4 (1883) 88.—S. beccarii
KILG, Notizbl. Berl.-Dahl. 1 (1897) 267; HiLL,
R"'W Bull. (1911) 291.—S. cuspidata HiLL, Kew
“UIL (1909) 359: ibid. (1911) 288; ibid. (1917) 199.
t-,\ S. pseudotieutd HiLL, ibid. (1911) 287.—S.
%ansae HiLL, ibid. (1917) 200.—S. krabiensis
(I‘LL. ibid. (1940) 199; in Craib, Fl. Siam. En. 3
951) 58.—Fig. 28a-i.
arge liana (in Borneo sometimes a shrub or
Celet); twigs glabrous; branches greyish brown,
N e or less scabrous. Leaves ovate or elliptic to
Nceolate, 4-18(-22) by 214-9(~12) cm, thin-

17. S. luzonensis
18. S. axillaris

to coriaceous-chartaceous, glabrous, acute to
rounded at the base, always slightly attenuate,
apex distinctly acuminate, acumen up to 13 cm
long, slender and blunt or acute; triplinerved at
or above the base; petiole 14-1 cm. Inflorescences
axillary, mostly in the axils of already fallen leaves,
laxly branched, 2-4(-7) cm long, with some
10-20 flowers, minutely pubescent. Calyx 1-114
mm high, sepals ovate, acute, outside densely
minutely tomentose, inside glabrous. Corolla
salver-shaped, 7-17 mm long, tube 5-12 mm,
inside in the lower haif with some long woolly
hairs. Sramens inserted in the mouth, filaments
short, anthers deeply cleft, oblong, 114~2 mm long,
apiculate, glabrous. Ovary globular, ¢. 1 mm g,
glabrous; style ¢. 5-12 mm, glabrous or rarely
with a few long woolly hairs about the middle;
stigma truncate. Fruits few on strongly thickened
branches, (ellipsoid to) globular, 4-12 cm @,
pericarp up to 5 mm thick, hard and woody,
smooth and glabrous. Seeds usually several,
either lenticular, elliptic to. orbicular, ¢. 20-35
by 16-20 by 8-9 mm, and silky to felty (fig. 28g),
or irregular castorbean-shaped, ¢. 2 by 1 by 1 cm,
rough but glabrous (fig. 28j).

Distr. Tonkin and Malaysia: Malay Peninsula,
Borneo, Java, and the SE. Philippines (Biliran,
Samar, Leyte, Mindanao).

Ecol. Apparently often in Dipterocarp forests
on a sandy soil, furthermore in mixed rain-forests,
and sometimes along river-banks, from the low-
land up to ¢. 1500 m. Fl. Jan.-Sept., fr. Jan.—
Dec. According to RipLey, Disp. (1930) 342 &
352, the fruits are eaten by monkeys and civet-
cats.

Uses. The seeds are the Saint Ignatius beans
of commerce, one of the sources of strychnine.
The bark and the seeds are used as a febrifuge in
the Philippines. In the Malay Peninsula, Java, and
Borneo the roots are used for poisoning arrows;
moreover, in the Malay Peninsula a fish-poison is
made from it.

Vern. Saint Ignatius bean, E, pepita de San
Ignacio, Sp, akar ipoh (pérah), a. tontong, bélai
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Fig. 28. Strychnos ignatii BErG. a. Habit, X 24, b. flower, X 2, c. opened corolla, X 4, d. pistil, X *
¢. twig with fruits, X 24, f. cross-section of fruit, the seeds embedded in the pulpa, X 24, g. lenticulaf
shaped seed, X 24, h. ditto in length-section, showing the embryo, X 24, i. ditto, showing the endospef :
which is split for the greater part, X 24, j. irregular shaped seeds (St Ignatius Beans'), X %;.—S. nux;
vomica L. k. Seed, X 24 (a after Rumphia I, t. 24, b—d Hort. Bogor X-G—46a, ¢ & g RIDLEY . nyJe
Hort. Bot. Bogor X-G-46, h-i KL 1929A, j herb. L Carpol. 1194, k herb. L Carpol. 1202).
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}_’i’a'", ipoh akar (bésar), i.a. buah kéchul, pokok

ipoh, ya my lek, Mal. Pen., pokru, S, tjéték, J,

bflhan-lak, bina(h), b. kalikis, b. sangang, ipu kajo,

Sireh-sireh, talinga basing, Born.; Philip.: agua-

Son, dankagi, kanldra, katalénga, manandog,

Pangaguason, pepita-sa-katbalégan, Bis., (i)gasud,

L. Bis.,, C. Bis., (pepita-sa-Ykatbaldnga(n),
Ta‘g_,, Pamp., yangi-ilagan, Mbo.
Notes. A fairly variable species comprising
three forms, The specimens from the Philippines
. ignatii sens. str.), part of those from Borneo
S-_Cuspidata’), *S. krabiensis’ from the Malay

Yeninsula, and *S. balansae’ from Tonkin are char-

dClerized by large, relatively thin leaves which

are dark-green when dried; the nerves are distinct-

Y looping in the upper part, as some of the veins

are fairly strongly developed. Furthermore, these

Specimens have the largest flowers. A second group

s f‘{rmed by the commonest form from the Malay
eninsula (S, ovalifolia’) and the other part of the

COoean ones (‘S. beccarii’): these have small

aves with a less conspicuous nervation, especi-

a Y those of the Bornean ones are slightly more
Oriaceous and are brown when dry, while the
Owers are smaller; the leaves are distinctly acu-

;.n'nate like in the large-leaved group. The third

°"f}, 'S. tieute’ from Java, is more or less inter-

Dediate; it has small thin leaves, which show a

alr Y coarse nervation, they are not conspicuously
CUminate, and greyish green when dried; the
OWers are small. ‘

i 8 to the seeds, from the Philippines I saw only
re$l-llar-shaped ones, from Borneo and Java only
Micular ones, and from the Malay Peninsula I

W‘?d both types of seeds from plants which other-

¢ 1% showed no difference. Therefore I conclude

%t ‘this character cannot be used for specific

Stinction; Krukorr & MonacHING (Brittonia

> 194,2, 258) reached the same conclusion for the

thlinencan species. The value, formerly laid upon

phs character, will have been caused by the

Amaceutical use of the lenticular-shaped seeds
« O+ Mux-yomica and the irregular shaped ones of

*'8natii from the Philippines.

not € 1yDe of S. krabiensis is Kerr 18582 (in K),

t 18532 as cited in the original publication.

.. - Spireana Do (Bull. Soc. Bot. Fr. 57, Mém.

ciow, 1910, 19), described from Laos, is either

a Sely related to or conspecific with S. ignarii;

1 galready remarked by HiL (Kew Bull. 1917,

a ) the corolla-lobes were erroneously described
B ¢ing hairy inside.

i 8natia amara L. f, was apparently based upon

,;o:'e“ng_ material of the American Rubiacea

ign Oqueria longifiora AusL. and a fruit of S.

..lo‘""- Ignatiana philippinica LourR. was no
T¢ than a superfluous new name, fully based

(}‘;’l"anhe diagnosis of LINNE f.. BLANCO originally

Io,+Hip. ed. 1, 1837, 82) also adopted the name

SMatia qmarg and copied the original diagnosis,

*‘f.later editions he changed the name into
fly VI: ilippinensis, and gave a new description of
inoy CTing material of the true S. ignatii, correctly

In s ing only the fruit from the original mixtum.

OIng thus he restricted the name Ignatia amara

to the flowering, Rubiaceous part.

2. Strychnos nux-vomica LINNE, Sp. Pl 1 (1753)
189; Miq. FL Ind. Bat. 2 (1857) 378, excl. specim.
Mal. et f. depauperata quoad est S. lucida; non
F. v. M. Fragm. 4 (1863) 44 (= S. lucida);
CLARKE in Hook. f. FL. Br. Ind. 4 (1883) 90;
SoLer. in E. & P. Nat. Pfl. Fam. 4, 2 (1892)
37, f. 20 E-J; TrimMeN, FL Ceyl. 3 (1895) 175;
non BoerL. Handl. 2 (1899) 460 (= S. lucida);
Hiir, Kew Bull. (1917) 183, cum fig., 341; J. M.
H[iLLier), Kew Bull. (1919) 238; GawmsLE, Fl.
Madras 5 (1923) 868; Burk. Dict. (1935) 2096;
KaniLaL & Das, Fl. Assam 3 (1939) 315; Quis.
Philip. J. Sc. 77 (1947) 141; BakH. f. in Back.
Bekn. Fl. Java (em. ed.) 7 (1948) fam. 170, p. 8;
HiLv in Craib, Fl. Siam. En. 3 (1951) 59.—Fig. 28k.

Liana or tree up to 20 m high. Twigs slightly
pubescent, glabrescent; branches yellowish grey,
not rough, sometimes with axillary thorns. Leaves
broadly ovate to elliptic, (414-)714-15 by (314-)
614~11 cm, pergamentaceous to chartaceous, gla-
brous, faintly cordate to rounded at the base,
apex blunt or gradually acuminate, in the latter
case with a broadly triangular acumen, often
mucronulate; 3-5-plinerved, the inner pair diverg-
ing slightly above the base, the outer pair mostly
faint, midrib often with two additional stronger
nerves in the upper leaf-half; petioles 6-11 mm.
Inflorescences terminal on short axillary branch-
lets with usually one pair of normal leaves,
mostly laxly pyramidal and fairly many-flowered,
4-414 cm long, thinly tomentose. Calyx 1-114 mm
high, sepals ovate, blunt to acute, outside fairly
densely pubescent, inside glabrous. Corolla
salver-shaped, 10-12 mm long, tube 614-9 mm,
inside in the lower half sparsely woolly, margins
of the lobes thickened and minutely tomentose.
Stamens inserted in the mouth, anthers subsessile,
cleft to slightly below the middle, elliptic, 134 mm,
blunt, glabrous. Ovary ovoid, 1 mm, glabrous;
gradually narrowed into the style, the latter 10
mm, sparsely woolly hairy about the middle;
stigma orbicular. Fruits few on strongly thickened
branches, globular, ¢. 3-4(-6) cm @, somewhat
scabrous. Seeds c¢. 4, lenticular, orbicular to
elliptic, 2-214; by 134-2 cm by ¢. 4 mm, -densely
sericeous.

Distr. Ceylon, India, Siam, Indo-China, and
Malaysia: N. Malay Peninsula (Puket, ¢f. HiLL),
naturalized in the Philippines (Mindoro, Oriental
Prov., on the shore of the Puerto Galera Bay).

Ecol. In forests and along the shore, at low
altitudes.

Uses. Cultivated for its seeds, which are used
in pharmacy as the main source of strychnine.

Note. S. nux-blanda HiLvL, distributed in Burma,
Siam, and Indo-China, differs only slightly from
8. nux-vomica, mostly by its larger, more-nerved
and more distinctly acuminate leaves and its c.
2 mm long, mostly narrower and more acute
sepals. Furthermore by the sweet seeds which
contain no or only a very small percentage of
strychnine. Probably this is only a variety or form
of 8. nux-vomica.
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3. Strychnos lucida R. Br. Prod. (1810) 469;
BTH. Fl. Austr. 4 (1869) 369; BAILEY, Queensl.
Fl. 3 (1900) 1024; HiLL, Kew Bull. (1911) 287;
ibid. (1917) 194.—Lignum colubrinum timorense
RumpH. Herb. Amb. 2 (1741) 121, t. 38.-—S.
colubrina L.: WiLLD. Sp. PL 1, 2 (1797) 1052,
et auct. div. p.p., typ. excl.—S. muricata KosT.
Allg. Med.-Pharm. Fl. 3 (1834) 1072; Miq. Fl
Ind. Bat. 2 (1857) 380; MERR. Int. Rumph. (1917)
423; Mever Drees, Comm. For. Res. Inst. n.
33 (1951) 74.—S. ligustrina BL. Rumphia 1 (1836)
68, t. 25; HiLL, Kew Bull. (1911) 286; Koorp.
Exk. Fl. Java 3 (1912) 58; HiLL, Kew Bull. (1917)
193; HEYNE, Nutt. PL. (1927) 1267; Burk. Dict.
(1935) 2095; BakH. f. in Back. Bekn. Fl. Java
(em. ed.) 7 (1948) fam. 170, p. 8.—S. nux-vomica

L.: BtH. J. Linn. Soc. Bot. 1 (1856) 103, p.p.;

Miq. Fl. Ind. Bat. 2 (1857) 378, pro spec. Mal.,
incl. f. depauperata; F. v. M. Fragm. 4 (1863) 44;
BoerrL. Handl. 2 (1899) 460; K. & V. Bijdr. 9
(1903) 66.—S. roborans HiLL, Kew Bull. (1925)
424; in Craib, FL. Siam. En. 3 (1951) 60.

Small, often crooked tree or shrub, up to 12 m
by 24 ¢cm @, spiny when young. Twigs sparsely
pubescent, soon glabrescent (Australian specimens
glabrous from the beginning); branches greyish,
rough by many small lenticels. Leaves ovate or
elliptic to suborbicular, 214-10 by 114-6 cm, thin-
chartaceous, glabrous, below granular and dull
(somewhat glaucous), base cuneate to faintly
cordate, usually attenuate, apex blunt to rounded,
sometimes slightly emarginate, rarely tapering and
acute; mostly 3-plinerved at the base (to 5-pli-
nerved); petiole 2-4 mm. Inflorescences terminal,
sometimes with a pair of strong basal branches
in the upper leaf-axils, 214-3 cm long, with c.
9 flowers, fairly densely, minutely pubescent.
Calyx 1-114 mm long, sepals broadly cordate,
acute, outside short-tomentose, inside glabrous.
Corolla salver-shaped, 1-114 cm long, tube 7-12
mm, inside sometimes with a few woolly hairs.
Stamens inserted in the mouth, glabrous, filament
short, anther cleft to about or slightly below the
middle, oblong, 114-134 mm. Ovary globular, c.
1 mm @, conically narrowed into the ¢. 14 cm
long style, both glabrous; stigma truncate. Fruits
few, globular, 2-214 cm @, smooth, glabrous.
Seeds 2-3, nearly disk-shaped, 12-15 by 10-12 by
214-5 mm, densely short pubescent.

Distr. Siam (Nakawn Sawan, Rachasima,
Avyuthia, Rachaburi) to Australia (W. Australia:
Prince Regent River; Northern Territory: Arnhem
Land; N. Queensland: Cook Peninsula); in
Malaysia: E. Java (also Madura and Kangean),
Lesser Sunda Is. (Bali to Timor), S. Moluccas
(Tanimbar Is.). Fig. 29. :

Ecol. A characteristic plant of land subject
to a dry monsoon, in S. Malaysia and Siam in
teak and other dryland forests, in secondary
forest, shrubberies, and savannahs, in Siam also
on limestone rocks, in Australia mainly in open
to dense savannah woodland, open places in
monsoon forests, scrubby forest, efc., up to c.
200(—400) m. Fl. May, Sept.—Dec., fr. June-Dec.
(for both only very few exact dates are available).

FLORA MALESIANA
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Fig. 29. Distribution of Strychnos lucida R. BR
a species of drier regions.

Uses. The bark, the bitter wood, and the
root are medicinally used.

Vern. Doro laut, kaju-bidara-pait, widor?
gunung, J, bidara patis, Md, dérgunung, Kangean,
kaju bidara laut, Bali, songga, Sumbawa, ai bak¥
moruk, bidara laut, kaju-nassi, (daon) kaju ular
maba muti (or putik), Timor, botniawe, Tanimbar
Is.

Notes. The leaves are deciduous, they turfl
yellow before falling.

HiLr (Kew Bull. 1917, 193) already stressed the
close affinity of S. lucida and S. ligustrina; in facf
he distinguished them only upon one character:
the first-named would be a shrub, the second on¢
a tree, but he already was in doubt as to the
reliability as well as the value of this character:
From the large range of Australian specimens 18
the herbaria at Brisbane and Melbourne it is quit®
clear that this only ‘difference’ does not exist:
The species is very homogeneous in spite of t e
large area from Siam to N. Australia and th®
considerable gap in the everwet parts of Malaysi2:

4. Strychnos maingayi CLARKE in Hook. f. Fl. ]'a‘r:
Ind. 4 (1883) 88, excl. var. fructuosa (= S. ignat")’
GaMsLE, J. As. Soc. Beng. 74, ii (1908) 614
p. maj. p.; HiLL, Kew Bull. (1917) 141, cum fig+
RipL. Fl. Mal. Pen. 2 (1923) 423.—S. laurina DC:}
CLARKE in Hook. f. FL Br. Ind. 4 (1883) 88,
pro fr. . .
Liana. Twigs glabrous; branches purP“Sh'
brown with many orbicular, small, light yello¥
lenticels. Leaves elliptic to oblong (to lanceolaté)
5-10 by 2%4-51 cm, chartaceous to thin-cor#”
ceous, glabrous, base broadly cuneate to roundeds
apex tapering acute-acuminate; 3-plinerved at t ¢
base, nerves near the margin; petiole 5-7 mm:
Inflorescences axillary and terminal or pseu 0
terminal, axillary ones usually on a quadranguld
1-114 cm long peduncle, and often with a palf 0
strong basal branches, thyrse oblong, (2—)5’6 crm
long, laxly branched and fairly many-ﬂowere;
densely and shortly tomentose-pubescent. Caly.
0.9 mm, sepals broad-ovate, blunt to round® 7
outside subglabrous, inside glabrous. €079 do
rotate, 34 mm long, glabrous outside, 0!
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In the mouth long woolly hairy, tube %4-1 mm,
Obes linear, acute. Stamens inserted in the mouth,
aments 114~2 mm long, glabrous, anthers bifid
at the base, oblong to lanceolate, 1 mm long,
slightly acuminate, densely barbate to long-ciliate
allaround, Ovary ellipsoid, 14 mm, for the greater
Dart sparsely shaggy hairy, grading into the style,
Ehe latter 2-21% mm long and fairly thick, hairy
n the basal part; stigma semi-globular. Fruits
fairly many, globular, ¢. 214 cm @. Seeds 1-2.
Distr, Malaysia: Malay Peninsula (Perak and
Ingapore); a specimen from Borneo (ENDERT
4838, W. 'Kutai) with only very young flower-
buds may also belong to this species.
col. Dense jungle at low altitude. Fr. July.
Notes. The leaves look like those of S. curtisii
and of . ignatii (‘ovalifolia’); the former has
Usually the nerves more distinctly diverging above
¢ base, and the latter differs by the coarser
Venation, the more abruptly acuminate leaf apex,
nd the green colour of the dried leaves (in S.
Maingayi the dried leaves are reddish brown).
e flowers of these three species cannot be
nfused, as they belong to different sections.
he relationship of S. maingayi is mainly with
* andamanensis HiLL (Andamans) and S. ovata,
Ut they are both sufficiently different.

5. Steychnos ovata HiLr, Kew Bull. (1909) 360;
®id, (1917) 143; Merr. En. Philip. 3 (1923) 313;
on P|, Eim, Born. (1929) 252 (= S. axillaris).—
* Panayensis HiLL, Kew Bull. (1917) 148, cum
8., Merr. En. Philip. 3 (1923) 313.—Strychnos
%. 1, HiL,, Kew Bull. (1917) 206.—Fig. 30a-f.

Climber or shrub. Twigs glabrous; branches
{ellowish-brown to yellowish-grey. Leaves ovate
O elliptic or oblong, 610 by 3-6 cm, chartaceous,
abrous, base broadly cuneate to rounded,
Mostly attenuate, apex blunt, acute, or tapering
Cute-acuminate; 3-5-plinerved, the nerves nearer
O the margin than to the midrib; petiole 4-10 mm,
"florescences axillary and pseudoterminal or
Iminal, 214-7 cm long, laxly to densely branched,
airly many-flowered, sparsely pubescent. Calyx
1‘1‘/4 mm, sepals ovate, blunt, outside slightly
Omentose, inside glabrous. Corolla rotate, 3-414
;nm long, thin to fairly thick-fleshy, especially the
Obes, outside sparsely appressed-pubescent, main-
Y towards the tip of the lobes, rarely glabrous, in-
(ls ¢ in.the mouth and on the bases of the lobes
lo°met1mes very sparsely) woolly, tube 1-134 mm
; Ng, lobes oblong-ovate to linear. Stamens
"Serted in the mouth, filament short (34-134 mm),
ta fous or pubescent, anthers broadly ovate
]° elliptic, 3—1 mm long, bearded. Ovary globu-
T to ovoid, 1-114 mm high, glabrous or shaggy
Ary in the upper part, style 1-214 mm, in the
3sal half likewise hairy; stigma truncate to semi-
ell‘?blﬂar, somewhat broadened. Fruits few,

psoid to globular, 1-214 cm, smooth, thin-
fe?tli:ed' with 1-2 seeds. Seeds orbicular, flat, 1 cm o,

Distr, Malaysia: Borneo, Philippines (Palawan,
Palamianes, Mindoro, Babuyan Is., Luzon, Ticao,
a"E‘Y), and N. Celebes (Gorontalo); possibly

also on P. Penang near the Malay Peninsula.

Ecol. In thickets and forests, along river-
banks, from sea-level up to ¢. 250 m. F/. May-
June, fr. Febr., May.

Vern. Philip.: Igasud, Bis.

Notes. In the original diagnosis the length of
the petiole is given as 0.5 mm; this should be 0.5
cm.

The Bornean specimens are slightly different
from those of the Philippines by less conspicuous,
parallel (instead of reticulate) veins, distinctly
acuminate leaves, oblong-ovate (instead of linear)
corolla-lobes, and smaller and broader anthers.

KERR s.n. (coll. 26-10-1926) collected on P.
Penang (herb. E) comes very close to the Bornean
specimens; it mainly differs in some minute flower-
characters (pubescence inside of the corolla main-
ly towards the tips of the lobes; anthers sometimes,
ovary and style fully glabrous).

The relationships of S. ovara are with S. main-
gayi (Malaya and ? Borneo) and S. confertiflora
MEeRR. & CHUN (Hainan). The latter differs by
its shorter and more dense inflorescences and by
some flower details.

Apart from the flowers, S. ovata looks much
alike S. axillaris (‘impressinervis’), but differs by
the usually more ovate and dull greyish green
(instead of shining brown) leaves, in fruit moreover
by the larger and more lax infructescences with
larger fruits.

6. Strychnos villosa HiLr, Kew Bull. (1911) 296;
Koorp. Exk. Fl. Java 3 (1912) 58; HiL, Kew
Bull. (1917) 143; BaxH. f. in Back. Bekn. Fl.
Java (em. ed.) 7 (1948) fam. 170, p. 7.—S. laurina
(non DC.) K. & V. Bijdr. 9 (1903) 68.—S. hors-
fieldiana (non M1Q.) Koorp.-ScHUM. Syst. Verz.
1 (1913) fam. 245, 164.—Strychnos sp. A & B,
KooRrD.-ScHUM. lc. 165 & 166 resp.—S. hir-
sutiffora HiLL, Kew Bull. (1917) 144, cum fig.,
RipL. Fl. Mal. Pen. 2 (1923) 423.

Liana. Twigs thinly tomentose, glabrescent.
Leaves ovate or elliptic to oblong, 7-17 by 3-8 cm,
chartaceous, glabrous to pubescent on the nerves
beneath, base broadly cuneate to subcordate,
attenuate, apex tapering to abruptly acuminate,
acumen short, deltoid, acute; 5-plinerved; inner
nerves diverging at 15-114 cm above the base;
petiole 14-1 cm. Inflorescences terminal and in
the upper leaf-axils, 5-~20(-30) cm long, laxly
branched, many-flowered, thinly tomentose, pe-
duncle up to 10 cm long. Calyx 34-1 mm, sepals
elliptic or ovate, acute to blunt, outside pubescent
to glabrous, inside thinly pubescent. Corolla
2(-4) mm, less than halfway connate, outside
fairly densely hirsute to subglabrous, inside partly
or nearly completely (the base always excepted)
woolly or hirsute. Stamens inserted in the mouth,
filaments up to 3 mm, glabrous or sparsely pu-
bescent, anthers ovate, 14-% mm, apiculate and
slightly bearded. Pistil 114—~4 mm, glabrous to
hirsute. Fruits several, ellipsoid to globular, 134-
2Y4 cm, the wall thin and hard. Seeds 14, elliptic,
15 by 1215 by 314 mm, woolly-tomentose.

Distr. Malaysia: Malay Peninsula (Perak,
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Fig. 30. Strychnos ovata HiLL. a. Habit, X 2A. b. flower, X 8, c. opened corolla, X 8, d. stamen, X 1611
e. pistil, X 16, f. infructescence, X %4.—S. axillaris COLEBR. g. Opened corolla to show the type of hai”
ness of the Penicillatae (a-e SAN 15268, f KOSTERMANS 4946, g CURTIS 3494).
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Johore), Simalur (off NW. Sumatra), N. Borneo,
ava, and Lesser Sunda Is. (Bali, Sumbawa).

Ecol. Apparently indifferent to climatic sea-
Sons, in and along rain-, beach-, and teak-forests;
Up to 600 m. FI Jan., June-July, fr. Aug., Nov.

Vern. Akar tandu dotan, Simalur.

Notes. Well characterized by the large and lax
‘erminal inflorescences with small and mostly
airy flowers.

his species shows, apart from the small and

Short-tubed flowers, a distinct resemblance to
S\ colubrina.

7. Strychnos curtisii K. & G. J. As. Soc. Beng.
74, ii (1908) 614, excl. specim. KINGs coll. 10281
& 10438 (= S. colubrina); HiLL, Kew Bull. (1917)
64, cum fig., fr. excl. (= S. colubrina); RIDL,
Fl. Mal, Pen. 2 (1923) 424, fr. excl.

Climber. Twigs glabrous, yellowish brown, later
9n slightly scabrous by scattered lenticels. Leaves
elllIJtic, 8-9 by 334-5 cm, subcoriaceous, glabrous,

ase rounded and slightly attenuate, apex rounded,
m9l'e or less abruptly, shortly and bluntly acu-
Minate; (sub)5-plinerved, the inner nerves diver-
8ing at ¢, 14 cm above the base; petioles 7 mm.
"florescences axillary and (pseudo?)terminal,
~414 c¢m long, rather dense and many-flowered,
Minutely tomentose. Calyx 114 mm, sepals broad,
Tunded, glabrous on both surfaces. Corolla ro-
ate, 6 mm long, outside glabrous, inside the lower
Af of the linear-lanceolate lobes densely woolly,
Ube 2 mm long. Stamens inserted in the mouth,
aments 2 mm, glabrous, anthers oblong-lan-
Colate, 1 mm long, apiculate, glabrous. Pistil
u/4 mm, densely appressed-short-pubescent on the
sDper,half of the ovary and the greater part of the
tYle: Fruit unknown.
1str. Malaysia: Malay Peninsula.
Juf:-col. Evergreen forest, 200-650 m. Fl. April-
€.
Vern. Sémijo akar.
Oles otes. Very close to S. polytrichantha and S.
g e‘ffilia. The differences between these three
sp°°1es are mainly in such characters as larger or
Maller flowers, inside completely or only partly
%oolly, and in the shape and nervation of the
faves, Possibly they only represent a Malayan,
Ornean, and Philippine subspecies of one species,
Ut for the moment I prefer to keep them separate.
f As a Jectotype I have designated CURTIS 2973,
Om which I saw two duplicates from SING.
%Strychnos polytrichantha GiLg, Notizbl. Berl.-
293hl. 1 (1897) 267; HiLL, Kew Bull. (1911)

8, cum fig.; ibid. (1917) 156.

Climber. Twigs glabrous, branchlets yellowish
LZ°Wn, fairly scabrous by scattered small lenticels.

aves ovate or elliptic to lanceolate, 64-14

Y 2-714 cm, chartaceous to subcoriaceous, gla-
br°US, base rounded to acute, attenuate, apex
Toadly rounded, more or less abruptly acuminate,
CUmen short and blunt; 5-plinerved, inner nerves
"'erging slightly above the base, nearly as strong
the midrib, veins mainly transverse, minute and
®nse, prominulous on both sides; petiole 6-7 mm.

Inflorescences axillary and terminal, 2-8 cm long,
laxly branched to fairly compact, few- to many-
flowered, minutely tomentose, glabrescent. Calyx
1-2 mm, sepals ovate, blunt, inside glabrous.
Corolla 8-10 mm, tube 3 mm, inside densely wool-
ly the basal part of the tube excepted. Stamens
inserted in the mouth, filaments 2144 mm,
glabrous, anthers lanceolate, 114 mm, minutely
apiculate, barbate or not. Pistil 9 mm long, ovary
and at least the basal half of the style shaggy hairy.
Fruits few, globular, 5 cm @, scabrous. Seeds
probably many.

Distr. Malaysia: Borneo.

Ecol. Up to 1800 m. Fl. April-July, Dec.

Notes. Closely related to S. curtisii (Mal.
Pen.) and to S. oleifolia (Philip.); see under the
first-named species. Among these three species
S. polytrichantha is the one best characterized by
its large, woolly flowers and its very typical
nervation and venation.

9. Strychnos oleifolia Hir, Kew Bull. (1917)
156; MEerr. En. Philip. 3 (1923) 313.

Liana. Twigs glabrous, branchlets yellowish
brown, more or less scabrous by many small
lenticels. Leaves ovate-oblong to -lanceolate, c.
11-12 by 4 cm, chartaceous, glabrous, base
broadly cuneate, slightly attenuate, apex gradu-
ally acuminate; 3-5-plinerved, the inner nerves
diverging at ¢. 2 mm above the base; petiole
6-10 mm. Inflorescences terminal, 7-8 cm long,
fairly laxly branched and many-flowered, thinly
short-hairy. Calyx 114 mm, sepals ovate, blunt,
sparsely hairy outside, inside glabrous. Corolla
8 mm, outside with some scattered short hairs
about the mouth and along the sutures, inside
woolly from slightly above the base of the tube to
about halfway the lobes; tube 314 mm long. Sta-
mens inserted in the mouth, filaments 2 mm,
glabrous, anthers elliptic, 114 mm long, glabrous.
Pistil 6 mm, thinly shaggy hairy on the upper
half of the ovary and all along the style. Fruit
unknown. :

Distr. Malaysia: Philippines (Palawan, pos-
sibly also in Luzon).

Ecol. In forests at low altitudes. F/.' May.

Notes. A specimen from Luzon (RAMoS
1388), which might also belong to this species,
shows a large infructescence with branches which
are only slightly thickened and with several small,
2-seeded fruits. Vegetatively this specimen is
about identical with the type from Palawan, but
as flowers are absent nothing can be said with
certainty. These fruits however, are one reason
more to keep this species apart from S. poly-
trichantha, with which it is distinctly related.
Other reasons are the differences in the leaves and
in some flower characters.

On the other side the whole group of three
species (8. curtisii, S. polytrichantha, and S.
oleifolia) is distinctly related to S. colubrina, the
main difference being the relatively very short
tube of the corolla. S. oleifolia especially, is quite
close to some Philippine forms of S. colubrina.
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Fig. 31. Strychnos colubrina L. a. Habit of ‘S. forbesii’, X 24, b. flower, X 4, c. opened corolla, X ";.
d. stamen, X 6, e. pistil, X 6, f. twig with infructescences, X 24, g. and A. frontal and lateral view
: seed, X 1 (a Brass 5890, b—e RAHMAT 652, f VAN ROYEN 4272, g—h ELMER 8960).
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10. Strychnos lanata HiL, Kew Bull. (1911) 299,
cum fig.s ibid. (1917) 165; Merr. En. Philip. 3
(1923) 312,

Liana. Twigs glabrous; branchlets brown, with
Many minute lenticels. Leaves oblong(-ovate),
614-18 by 31549 c¢m, chartaceous, glabrous, base
Cuneate to rounded, sometimes slightly attenuate,
apex blunt or gradually blunt- to acute-acuminate;

-Plinerved; petioles %4—-1 cm long. Inflorescences
illary, 6-8 cm long, laxly branched, many-
ﬂoWered, tomentose. Calyx1Y4—2 mm,sepals ovate,
.1u.nt to acute, glabrous. Corolla 54-7 mm,
Inside from about halfway the tube to at least
halfway the lobes woolly; tube 2-214 mm. Stamens
Inserted in the mouth, filaments 1-1%4 mm, gla-

rous, anthers oblong to ovate-lanceolate, 114-2
mm, apiculate, barbate. Pistil 5-6 mm, ovary
Woolly, style in the lower half with a few long
Woolly hairs. Fruit unknown.

Distr. Malaysia: Philippines (Mindanao).

Ecol. Rain-forest along river, at 350-700 m.
Fl, Sept,

Vern. Bebekang-ulongen, Sub., tolanan, Bo.

Note. This species is about intermediate be-
Ween S. oleifolia and S. colubrina; from the for-
Mer differing in some flower details, from the
atter mainly by the short corolla-tube.

1L, Strychnos colubrina LinNg, Sp. PL 1 (1753)
89; non Span. in Hook. Comp. Bot. Mag. 1
(1835) 347, nec Linnaea 15 (1841) 325 (= S.
lucida; Hicr, Kew Bull. (1917) 157; GaMeLE, FI.
M}idras 5 (1923) 868; Burk. Dict. (1935) 2095.—
Irioides & Sirioides alter RumpH. Herb. Amb.
5 (1747) 49, t. 29 f. 1.—Camotain BLco, Fl. Filip.
(1837) 85; ed. 2 (1845) 62; ed. 3, 1 (1877) 116.—
8. lauring WALL. [Cat. (1829) n. 1591, nom. nud.;
G. Don, Gard. Dict. 4 (1837) 65, in syn.] ex DC.
Prog, 9 (1845) 13; non K. & V. Bijdr. 9 (1903) 68
(= 'S. villosa); HiL, Kew Buil. (1911) 297;
ibid. (1917) 150, cum fig., incl. var. thorelii; BAKH.
- In Back. Bekn. Fl. Java (em. ed.) 7 (1948) fam.
70, p. 7; non Hene, PA. Samm!. Clemens Kina-
balu (1953) 90 (= S. borneensis).—S. acuminata
WYALL, [Cat. (1829) n. 1593, p.p., nom. nud.) ex
DC. Prod. 9 (1845) 14; CLARKE in Hook. f. FI. Br.
nd. 4 (1883) 86; HiLr, Kew Bull. (1911) 302.—
s, multiflora BTH. J. Linn. Soc. Bot. 1 (1856) 102;
~VILL. Nov. App. (1880) 136; OLIVER in Hook.
le. (1892) t. 2213; HiLL, Kew Bull. (1911) 300,
t opp. p. 301; ibid. (1917) 162; BrRowN, Min.
Pl'Od. Philip. For. 1 (1920) 406; ibid. 3 (1921)
221; Merr. En. Philip. 3 (1923) 312; Brown,
Usef. PI. Philip. 3 (1950) 227.—S. potatorum
\on L, £.) F.-ViLL. Nov. App. (1880) 136; VIDAL,
Mopsis (1883) 33, t. 69 f. D, pro var. multifiora
IIDAL.—S. hypogyna CLARKE in Hook. f. Fl. Br.
Nd. 4 (1883) 86, pro specim. Born., typo excl.; cf.
I, Kew Bull. (1917) 146.—S. septemnervis
CLarke in Hook. f. Fl. Br. Ind. 4 (1883) 88;
GameLE, J. As. Soc. Beng. 74, ii (1908) 619;
HILL, Kew Bull. (1917) 149, cum fig., incl. var.
mberbis; RipL. Fl. Mal. Pen. 2 (1923) 423.—
. ignatii (non BERG.) VIDAL, Rev. Pl Vasc.
ilip, (1886) t. 1.—S. bancroftiana F. M. BalIL.

Rep. Exp. Bellenden-Ker (1889) 49; Syn. Queensl.
Fl. Suppl. 3 (1890) 47; Queensl. FL. 3 (1900)
1025, t. 43; Compr. Cat. Queensl. PL. (1913) 340;
HiLL, Kew Bull. (1911) 301; ibid. (1917) 208.—
S. celebica Koorp. Med. Lands Pl. Tuin 19 (1898)
540 & 631.—S. minahassae KOORD. ex BOERL.
Handl. 2 (1899) 460, nom. nud.—S. kerstingii
GILG & K. ScH. in K. Sch. & Laut. Fl. Schutzgeb.
(1901) 498; GiLG & BeNED. Bot. Jahrb. 54 (1916)
164.—S. luzonensis ELMm. Leafl. Philip. Bot. 1
(1908) 332, p.p., typo excl—S. barbara HiLL,
Kew Bull. (1909) 359, non Cuiov. (1932); ibid.
(1911) 297; ibid. (1917) 153; MERR. Int. Rumph.
(1917) 423.—S. forbesii HiLL, Kew Buil. (1909)
360; ibid. (1911) 295; ibid. (1917) 150, fr. excl.—
? S. merrillii HiLL, Kew Bull. (1911) 297; ibid.
(1917) 161; Merr. En. Philip. 3 (1923) 312.—
S. dubia HiLL, Kew Bull. (1911) 298, cum fig.;
ibid. (1917) 156; MErR. En. Philip. 3 (1923) 312,
—S. similis HiLL, Kew Bull. (1912) 38; ibid.
(1917) 153; Merr. En. Philip. 3 (1923) 313.—
S. pycnoneura GILG & BENED. Bot. Jahrb. 54
(1916) 164, f. 4; HiLL, Kew Bull. (1917) 162.—
S. cinnamophylla GILG & BENED. Bot. Jahrb. 54
(1916) 166; HiLL, Kew Bull. (1917) 148.—-S.
myriantha GILG & BENED. Bot. Jahrb. 54 (1916)
167, f. 5; HiLL, Kew Bull. (1917) 162; CAMMERL.
Bull. Jard. Bot. Btzg I1I, 5 (1923) 303.—S. leu-
coneura GILG & BENED. Bot. Jahrb. 54 (1916)
169.—S. curtisii K. & G.: HiLL, Kew Bull. (1917)
164, pro fr.; RipL. Fl. Mal. Pen. 2 (1923) 424,
pro fr—S. silvicola HiLL, Kew Bull. (1930) 156;
in Craib, Fl. Siam. En. 3 (1951) 61.—S. polytoma
(non GiLG & BENED.) KAN. & HAT. Bot. Mag.
Tokyo 53 (1939) 11.—Fig. 31.

Liana, sometimes a tree (?). Twigs glabrous,
branchlets greyish and fairly smooth. Leaves
ovate or suborbicular to lanceolate, 8-25 by 3-12
cm, chartaceous to stiff-coriaceous, glabrous,
base subcordate to broadly cuneate, apex blunt to
rounded and rather abruptly shortly blunt-acu-
minate to gradually acute-acuminate, sometimes
even caudate; 3-5(-7)-plinerved, inner nerves
usually diverging fairly high above the base (up
to ¢. 2 cm) and in the eastern races usually at a
different height, venation often coarse-scalariform;
petiole 3-15 mm. Inflorescences axillary and/or
terminal, usually large (up to ¢. 15 c¢cm long),
widely branched and many-flowered (in some
western races only a few ¢cm long and with some
flowers), partly or completely thinly tomentose or
subglabrous. Calyx 1-3 mm, outside (glabrous to)
sparsely to densely short-tomentose, inside gla-
brous, sepals broad-ovate to suborbicular, blunt to
rounded, rarely acute. Corolla 3-614 mm long,
about halfway connate, outside glabrous (except
sometimes in young buds) inside at least about the
mouth, at most from about halfway the tube to the
mouth, rarely also on the lobes, (mostly densely)
woolly, lobes slightly thickened only. Stamens in-
serted in the mouth, filament up to 114 mm, gla-
brous, anther ovate to ovate-lanceolate or elliptic
to oblong, 3;-1% mm long, blunt or minutely
apiculate, glabrous or barbate. Pistil 2-6 mm,
ovary completely or for the greater part hairy, style
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often glabrous, sometimes in the basal balf, rarely
completely hairy, indument sparse to fairly dense,
shaggy to woolly. Fruits many, globular, 214-3
cm @, sometimes ellipsoid and 314 cm long, thin-
walled, glabrous and smooth to minutely warty.
Seeds 1-8, often 2, lenticular, 12-15 by 10-12 by
2-4 mm, minutely densely tomentose.

Distr. From Ceylon, India, Cochin-China,
through Malaysia: Malay Peninsula, Simalur I.
off NW. Sumatra, Borneo, Philippines, Celebes,
Moluccas, New Guinea, and New Britain, to the
SolomonIs. and Australia (NE. Queensland, mainly
the coastal region between Cairns and Innisfail).

Ecol. Primary and secondary forests, in New
Guinea also in mixed Araucaria forests, from
sea-level up to 1850 m. Fl. mainly July-Nov.,
fr. Jan.-Dec. .

Uses. The wood, bark, and roots are medic-
inally used (smake-wood). A decoction of these
parts is used as a poison for arrows, the vine for
tying purposes.

Vern. Snake-wood, E, tali siri (kétjil), M, olor
sikasa ilir dotan, Simalur, léngkoyan, sémijo akar,
Mal. Pen., rao kwang du tuk, Mal. Pen. Surat,
ipu ako, i. tanah, Born.; Philip.: abukobukd,
bukiian, Ibn., batlag, Pint., Sbl., batul, pamula-
klakin, tibangldn, Tag., bugahin, Bis., bukian,
Neg., dafgilian Bag., fantandok, 1ll., malaitmo-
a-balaein, Dun.; ranosandang, Cel., akar pamali,
aywda umali, hutuu, wale ammelaum, wari ammo,
Moluccas.

Notes. Very variable species, comprising a
great number of local races. Many of these races
were treated by HILL as separate species, and some
more he either did not have available or could not
identify. The differences between these races are
mostly very small and mainly concern the follow-
ing characters: larger or smaller flowers, corolla
more or less pubescent, anthers barbate or gla-
brous, style either glabrous or partly or entirely
hairy, furthermore differences in shape, size,
nervation of the leaves, and larger or smaller in-
florescences. Many of these characters proved to
be variable in one or some of the races and are
therefore useless for specific distinction. Even
only very few races can clearly be characterized:
best recognizable are ‘S. bancroftiana’ and °‘S.
forbesii’ from Australia and New Guinea, with
oblique, oblong to lanceolate leaves, the inner
nerves of which distinctly diverge at a different
height, and ‘S. multiflora’ from the Philippines
with large and many-flowered inflorescences,
large flowers, and large, ovate, coarsely reticulate
leaves. Towards the west the leaves, inflorescences,
and flowers are smaller; moreover, the leaves of
the continental Asiatic forms are usually narrow
and long-acuminate.

Though I did not see good specimens of S.
merrillii, 1 scarcely doubt its conspecificity with
the present species; the only difference, according
to HiLL’s description, is apparently the pubescence
of twigs, leaves, and the outside of the corolla.

The nearest relative of S. colubrina is apparently
S. quadrangularis, different by the glabrous pistil
and seed.
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12. Strychnos quadrangularis Hir, Kew Bull.
(1917) 205; RipL. Fl. Mal. Pen. 2 (1923) 426;
Burk. Dict. (1935) 2099.

Climbing shrub or liana. Twigs slender, mostly
sharply quadrangular, glabrous; branches roundg:d
quadrangular. Leaves (ovate-)oblong to elliptiC,
13-20 by 514-11 cm, thin-chartaceous to papy-
raceous, glabrous, beneath copper-coloured toO
yellowish brown or green when dried, base cuneate
to rounded, apex (caudate-)acuminate; 3-3-
plinerved; petiole 4-5 mm. Inflorescences axillary,
4-6 cm long, laxly branched, fairly many-flowered,
minutely pubescent. Sepals broadly ovate, acute,
glabrous on either side. Corolla small; stamens
unknown. Pistil glabrous. Fruits globular, ¢. 2 cm
@, said to be white. Seed 1, semiglobular, ¢. 1 cm
¢ and 8 mm thick, glabrous.

Distr. Malaysia: Malay Peninsula (Perak,
Selangor).

Ecol. Dense jungle, from the lowland to above
1000 m. Fr. Sept.

Uses. The bark of the roots is used for arrow-
poison. See BURKILL, lc.

Vern. Akar ipoh chelak, a.i. padi, a.i. siat
gunong, a.i. tontong, ipoh aker.

Note. Inadequately known, doubtless closely
related to S. colubrina, mainly different by the
glabrous pistil and seed, both characters being
usually constant.

13. Strychnos borneensis LEENH. Bull. Jard. Bot:
Brux. 32 (1962) 458.—S. laurina (non DC)
Heing, Pfl. Samml. Clemens Kinabalu (1953) 90.—
Fig. 32.

Liana. Twigs glabrous; branchlets (yellowish_)
brown, smooth or scabrous by many small lent!
cels. Leaves oblong or elliptic-oblong, 714-9Y2
by 3-4 cm, chartaceous, glabrous, base cuneaté
slightly attenuate, apex gradually to caudate
acute-acuminate, acumen up to 14 cm; 3-9°
plinerved, nerves diverging at or slightly above _th"'
base, distinct, not far from the margin, venation
dense, transverse; petiole 6-7 mm. Inflorescences
axillary, 2-7 cm long, larger ones long-peduncle
and with a pair of strong branches at the basés
laxly branched, relatively few-flowered, at least the
terminal parts fairly densely rusty tomentos¢:
Calyx 14-1% mm, inside sometimes at the bas®
with a line of erect hairs, sepals ovate, rounded 10
nearly truncate. Corolla ¢. 9 mm long, halfway
connate, very thin, outside glabrous, inside dens¢”
ly woolly from slightly above the base to about
halfway the lobes, most densely so in the mouth-
Stamens inserted in the mouth, filament 114-2%2
mm long, glabrous, anthers elliptic to lanceolatés
1%4-13; mm long, minutely apiculate, glabff’“,S
or with a few hairs at the base of the cells. Pisti
8-9 mm, fairly densely shaggy short-hairy from
about halfway the ovary upwards. Fruit (P05
sibly not quite normal and galled!) on a strong
thickened branch, globular, ¢. 2 cm g, slightly
scabrous. Seeds unknown.

Distr. Malaysia: North Borneo.

Ecol. Forests, from sea-level to ¢. 1600 m-
Nov.. Jan.

Fl.
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i‘g- 32. Strychnos borneensis LEENH. a. Habit,

%, b. flower, X 4, c¢. opened corolla, X 4,

* Stamen, X 8, e. pistil, X 4 (all from Puasa
4190). .

Vel’n. Bina, kabuh.
3 Ote. A characteristic species, possibly related
of S. polytrichantha, but differing by the corolla
Thwh'Ch the tube is about half the total length.
¢ leaves are very similar to those of S. vanprukii
IB (Siam).

}: Strychnos ledermannii GiLG & BENED. Bot,
frb. 54 (1916) 169; HiLL, Kew Bull. (1917) 179.

Liana. Twigs subglabrous; branchlets grey,
smooth. Leaves ovate to oblong-elliptic, 7-13 by
3-514 cm, coriaceous to chartaceous, glabrous,
base cuneate to broadly rounded, apex gradually
acute-acuminate; 5-7-plinerved above the base,
nerves irregular, venation coarse; petiole 5-7 mm,
Inflorescences axillary and terminal, laxly branch-
ed, up to ¢. 5 cm long, few-flowered, subgla-
brous. Flowers seen in bud only. Calyx 1 mm,
sepals elliptic to broadly ovate, blunt, glabrous
on both surfaces. Corolla 3 mm, halfway up con-
nate, outside glabrous, inside woolly about the
mouth. Stamens inserted in or slightly below the
mouth, anthers subsessile, elliptic, 34-1 mm,
glabrous. Pistil 214 mm, with some patent long
hairs on the style. Fruit unknown.

Distr. Malaysia: New Guinea (NE. New Gui-
nea, Etappenberg).

Ecol. Dense forest, 850 m. Fl, Oct.

Notes. HiLL, who did not see any specimen,
placed this incorrectly in his section Penicillatae.

The only one of the syntypes apparently still
preserved, LEDERMANN 9435 (dupl. in K, L),
I have indicated as lectotype.

15. Strychnos lanceolaris M1Q. Sum. (1861) 551 &
227; HiL, Kew Bull. (1911) 295,

Probably a liana, Twigs glabrous; branchlets
yellowish, scabrous. Leaves lanceolate, 614-9 by
2-215 cm, coriaceous, glabrous, base acute, apex
caudate-acuminate, acute; 3-plinerved above
the base, nerves usually not far from the margin,
veins transverse, minute, and dense; petiole 4-6
mm. Inflorescences axillary, lax, ¢. 24 cm long,
narrow and with few flowers, thinly tomentose.
Calyx 114 mm, outside sparsely pubescent, inside
glabrous. Corolla 3 mm, halfway up connate,
outside very sparsely pubescent, inside with some
short woolly hairs near the apex. Stamens inserted
in the mouth, filaments short, glabrous, anthers
broad-ovate, 4 mm long, apiculate, slightly
barbate. Pistil 2 mm, sparsely pubescent. Infructes-
cences with strongly thickened branches, torus 1
cm thick, Fruits probably large and many-seeded.

Distr. Malaysia: Sumatra.

Vern. Téméras akar.

Note. A species of unclear relationships.

16, Strychnos flavescens K. & G. J. As. Soc. Beng.
74, ii (1908) 617; HiLL, Kew Bull. (1917) 155;
RipL. Fl. Mal. Pen. 2 (1923) 423.

Liana. Twigs usually glabrous, sometimes
sparsely minutely pubescent; branchlets whitish
yellow-brown, fairly smooth. Leaves elliptic-
lanceolate to ovate-oblong, 5-12 by 3-61% cm,
thin-chartaceous to coriaceous, glabrous, very
glossy light yellow-green when dried, base cuneate
to subcordate, slightly attenuate, apex gradually
acuminate, more or less caudate, acute; 3-plinerved
at the base, nerves near the margin, distinctly
more faint than the midrib; petiole 14-1 cm.
Inflorescences terminal and axillary, up to 10 cm
long, laxly branched, many-flowered, sparsely
minutely pubescent. Flowers (4-)5-merous. Calyx
1 mm, outside with some scattered hairs, inside



358

glabrous, sepals ovate, blunt. Corolla 2-3 mm,
halfway connate or somewhat less, outside thinly
tomentose, inside about the mouth woolly or
fully glabrous; lobes often strongly thickened.
Stamens inserted in the mouth, anthers subsessile,
ovate, 14~24 mm, minutely apiculate, glabrous or
barbate. Pistil 1154-2 mm, glabrous or the style
slightly hairy. Fruits many, subglobular, c¢. 115-2
cm @, smooth or slightly warty. Seeds 1 or 2, len-
ticular, 14-16 by 1115 mm, thin.

Distr. Malaysia: Malay Peninsula, Banka.

Ecol. Swampy forests, along streams, at low
altitudes. Fl. April-May, Nov.

Vern. Akar kalikut, kélikuh, Banka.

17. Strychnos Iuzonensis ELM. Leafl. Philip. Bot.
1 (1908) 332, p.p.; em. Hiir, Kew Bull. (1911)
297; ibid. (1917) 180, cum fig.; MERR. En. Philip.
3 (1923) 312, p.p.

Scandent shrub. Twigs thinly, minutely pu-
bescent. Leaves oblong-ovate, 74-10 by 3144
cm, thin-chartaceous, midrib on both sides slightly
pubescent near the base or glabrous beneath;
base rounded, attenuate, apex tapering acute-
acuminate; 3-5-plinerved; petiole 74 mm. In-
Slorescences terminal, with a pair of strong branches
in the upper leaf-axils, ¢. 5-7 cm long, lax,
many-flowered, thinly short-pubescent. Calyx 1
mm, outside subglabrous, inside glabrous, sepals
ovate, blunt to acute. Corolla 215 mm, tube 1 mm,
lobes thickened towards the apex, inside with a
line of erect, bristle-like hairs about halfway the
free lobes (these hairs sometimes missing in older
flowers!). Stamens inserted in the mouth, fila-
ments 14 mm, glabrous, anther broad-ovate
(subquadrangular), 14 mm, apiculate, slightly
barbate. Pistil 114 mm, thinly pubescent. Fruit
unknown,

Distr. Malaysia: Philippines (Luzon), once
collected. .

Ecol. Humid forest, 500 m. Fi. May.

Notes. The combination of a short corolla-
tube and a line of erect bristle-hairs is unique
among the Malaysian species.

As mentioned already by HiLr, ELMER included
in his original description two different elements;
the above description has been based exclusively
upon ELMER 8251, in accordance with HiLL’s
emendation. The other specimen, ELMER 7885, is
here referred to S. colubrina.

Vegetatively, S. luzonensis closely resembles
S. ovata; the latter species is inter alia different by
the glabrous twigs and the often blunt leaves with
the nerves closer to the margin.

18. Strychnos axillaris CoLEBR. Trans. Linn. Soc.
12 (1819) 356, t. 15; WALL. in Roxb. Fl Ind. 2
(1824) 266; BL. Bijdr. (1826) 1019; CLARKE in
Hook. f. Fl. Br. Ind. 4 (1883) 89; HiLL, Kew Bull.
(1917) 169.—S. malaccensis BTH. J. Linn. Soc.
Bot. 1 (1856) 101; GAMBLE, J. As. Soc. Beng. 74,
ii (1908) 618; HiLL, Kew Bull. (1917) 177; RipL.
Fl. Mal. Pen. 2 (1923) 425.—S. horsfieldiana Mi1qQ.
Fl. Ind. Bat. 2 (1857) 379; HiLL, Kew Bull. (1911)
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294, cum fig.; ibid. (1917) 179; Bakw. f, in Back.
Bekn. Fl. Java (em. ed.) 7 (1948) fam. 170, p. 7.—
S. monosperma Miq. Fl. Ind. Bat. 2 (1857) 381;
HiLr, Kew Bull. (1917) 207.—S. palembanica
MiqQ. Sum. (1861) 551 & 227; HiLr, Kew Bull.
(1911) 293; ibid. (1917) 179; CAMMERL. Bull.
Jard. Bot. Btzg III, 5 (1923) 304, excl. spec:
Simalur—S. psilosperma F. v. M. Fragm. 4
(1863) 44; BtH. Fl. Austr. 4 (1869) 369; F. M.
BaiL. Queensl. Fl. 3 (1900) 1024; Compr. Cat.
Queensl. PL. (1913) 337, f. 316; HiLL, Kew Bull.
(1917) 171 & 341.—S. pubescens CLARKE in Hook.
f. FL. Br. Ind. 4 (1883) 89; GAMBLE, J. As. So¢-
Beng. 74, ii (1908) 620, incl. var. scortechini
K. & G.; HiLL, Kew Bull. (1911) 292; Dop, FL
Gén. 1.-C. 4 (1914) 165; HiLL, Kew Bull. (1917)
166; RipL. Fl. Mal. Pen. 2 (1923) 424; BURK.
Dict. (1935) 2098.—S. pilgeriana GILG, Notizbl:
Berl.-Dahl. 1 (1897) 268.—S. rufa CLARKE: GAM-
BLE, J. As. Soc. Beng. 74. ii (1908) 617, p.p-—
S. schmidtii GILG, Bot. Tidsskr. 32 (1915) 312
HiLr, Kew Bull. (1917) 170; in Craib, FI. Siam. En.
3 (1951) 61.—? S. oophylia GiLc & Benep. Bot-
Jahrb. 54 (1916) 170, f. 6; HiLL, Kew Bull. (1917)
181.—S. polytoma GiLG & BENED. Bot. Jahrd:
54 (1916) 173, f. 7; HiLL, Kew Bull. (1917) 182
non KAN. & HAT. Bot. Mag. Tokyo 53 (1939)
11 (= 8. colubrina).—S. wenzelii MErR, Philip:
3. Sc. 11 (1916) Bot. 202; HiLL, Kew Bull. (1917)
178; MERR. En. Philip. 3 (1923) 313.—S. quint#"
plinervis HiLL, Kew Bull. (1917) 166; RipL. Fl
Mal. Pen. 2 (1923) 424.—S. robinsonii HiLL, Ke¥
Bull. (1917) 168.-—S. scortechinii HiLL, l.c., cum
fig.; RipL. FL. Mal. Pen. 2 (1923) 425; Burk. &
HoLr. Gard. Bull. S.S. 3 (1923) 61.—S. armaté
HiLr, Kew Bull. (1917) 170.—S. plumosa HILL
Le. 171, cum fig.; in Craib, Fl. Siam. En. 3 (195
60.—S. arborea HiL, Kew Bull. (1917) 17%
cum. fig.—S. penicillata HiLL, lLc. 178; RIDL. 1 ©
Mal, Pen. 2 (1923) 425; Burx. Dict. (193’
2098.—S. impressinervis HiLL, Kew Bull. (1917
180; MERR. En. Philip. 3 (1923) 312.—S. mucr?”a'
ta HiLrL, Kew Bull. (1917) 181; in Craib, FL. Siam-
En. 3 (1951) 58.—S. tesseroidea HiLL, Kew Bull
(1917) 206; Merr. En. Philip. 3 (1923) 313-;
S. cenabrei MERR. Philip. J. Sc. 20 (1922) 43%
En. Philip. 3 (1923) 312.—S. viridifiora HILV
Kew Bull. (1925) 424, nom. illeg., non De WILP:
(1923).—S. kawbet HiLL, Kew Bull. L. 425 %
Craib, Fl. Siam. En. 3 (1951) 58.—S. ovata (#°
Hir) Merr. Pl. Elm. Born. (1929) 252
chloropetala HiLL, Kew Bull, (1930) 175; HENDER™
J. Mal. Br. R. As. Soc. 17 (1939) 58; HuL !
Craib, FL. Siam. En. 3 (1951) 57.—Strychnos 5P
HuLL in Craib, FL Siam. En. 3 (1951) 62.—Fi&'
30g.
Usually a liana, sometimes a shrub or small tr%%
Twigs densely to sparsely minutely pubescent 2
glabrescent or glabrous; axillary spines somet!
present. Leaves rhomboid to suborbicular 87°
elliptic to lanceolate, 13%4-18 by 1-9 cm, chaf
ceous (rarely -+ herbaceous) to,coriaceous, smo0 e
to densely minutely warty on the lower S}“’fac H
above glabrous to tomentose on the midrib 2%
the bases of the nerves, beneath mainly on mi



Dec. 1962]

LOGANIACEAE (Leenhouts)

359

rib, nerves, and veins, sometimes sparsely all over
t eh‘:af; base cuneate to subcordate, often attenu-
ate (in Australian specimens sometimes decurrent
to th? base of the petiole), apex tapering acute-
dcuminate to slightly emarginate, occasionally
Mucronate; 3-5-plinerved at the base; petiole 14—
Vs mm. Inflorescences axillary and/or terminal,
~5 ¢m long, subsessile or distinctly peduncled,
de_nse to lax, always fairly many-flowered, densely
Minutely tomentose to glabrous. Calyx 1-2 mm,
sePa_lS ovate to suborbicular, acute to rounded,
Outside glabrous to densely tomentose, inside
8labrous,” Corolla 3-4 mm long, about halfway
‘onnate, lobes strongly thickened in their upper
{’al‘t, outside glabrous or very rarely sparsely
Omentose, inside with a row of erect bristle-like
alrs at the base of or up to halfway on the lobes.
tamens inserted at c. U4 the length of the corolla
elow the hair ring, filaments short, glabrous, an-
€8 (broadly) ovate, 24-1 mm long, usually
2?1}1utely apiculate, barbate, rarely moreover
‘l‘a.te all around. Pistil 1Y4-2 mm, glabrous.
*uits some to many, either oblique-ovoid, 1%4-2
3/3’ %~11; cm, and slightly scabrous, or globular,
s“l 15 cm @ and smooth, pericarp thin, corneous.
meeds 1-2, either elliptic, 714-15 by 6-10 by 3-5
M, or orbicular, 6-7% mm .
th Istr. Continental SE. Asia from Assam
Mm'-'gh_ Siam to Cochin-China, throughout
lia“laysm (except the Lesser Sunda Is.) to Austra-
Pho Queensland from about Innisfail to the Mac-
frson Range just over the NSW frontier).
o ¢ol. In and along primary and secondary
orest§, in dry as well as in swampy localities,
m'{letlmes on coastal rocks, up to 2000 m. Fl.
inly March-Aug., fr. Jan.-Dec.
timy $es. In the Malay Peninsula apparently some-
165 used for the composition of an arrow-
Olsop,
a V_ern_ Akar kuling, Sum., akar bidara utan,
il;o;lp"h' a. lada lada, bédara utara, bélai bésar,
o batang, i. burong, kio ngu, lep rawk, opoh
Ph"]l'ng’ Mal. Pen., tjantélan, J, tangang, Born.;
. UIp.: malaigasud, S. L. Bis., (mara) igasud;
Puly lagwan, Talaud, kebrai pakrik, New
Uinea,
otes. This is the most variable species of the
r“S in Indo-Malaysia; it comprises a fairly
ting‘i_numbe:r of local races, most of them dis-
t ogUlShed by HiLL (1917 and later) as different,
o ugh related, species. In my opinion they can
rtreated only as local races as most of the dif-
ences between these forms are either gradual or
u;‘Ce.rr} vegetative characters only; the flowers are
in Prisingly uniform. Only the fruits— and accord-
%Y the seeds — show two distinctly different
nmS which are geographically almost replacing
'® another: the oblique-ellipsoid, large fruits
large elliptic seeds are found in Asia and
lipes-t Malaysia, reaching as far east as the Phi-
apl_nes (‘S. tesseroidea’) in the north and the
themmbar Is. (‘S. horsfieldiana’) in the south;
ar, Smaller globular fruits with orbicular seeds
ang nown from the Philippines, East Malaysia,
Australia. I do not set much value on these

8en,

fruit and seed characters as they do not correlate
with others; besides from many forms no ripe and
undamaged fruits are available.

The races can be arranged into four groups
which possibly deserve the status of subspecies;
part of the races may be subordinated as varieties;
in the present state of our knowledge I prefer not
to go too far into details.

These four groups are:

Group A. Spines often present. Leaves usually
oblong to lanceolate, about rhomboid with the
greatest width near the base, mostly thinly char-
taceous, black when dried, smooth and usually
glabrous; base broadly cuneate, apex acute;
mostly 3-plinerved, veins inconspicuous or in-
visible. Inflorescences axillary, rarely moreover
terminal. Fruits oblique-ellipsoid. Seeds elliptic.
Throughout Siam and Cochin-China, the Malay
Peninsula, and Sumatra.

Especially the species distinguished by HiLL in
this group can only be separated either with great
difficulty, or by characters which in my opinion are
of very slight importance. ‘S. armata’ is charac-
terized by the spines which are more often present
and more numerous than in the other forms;
*S. plumosa’ is the form with twigs which are most
densely tomentose, but only “S. schmidtii’ is fully
glabrous. ‘S. kawbet’ and ‘S. chloropetala’ are
nearly indistinguishable from *S. plumosa’.

Two forms deserve some more attention as
they are the links with two other groups. They are
the only representatives of group A in Malaysia.
The first is *S. scortechinii’ from Malaya, which is
aberrant in this group by the pubescent leaves
with the nerves diverging distinctly above the base,
and which apart from the colour of the dried
leaves could as well be included in group B. The
second is ‘S. quintuplinervis’ from Malaya and
Sumatra, with larger and firmer leaves, more
nerves, and coarser veins; it is intermediate
between groups A and C.

Group B. Spineless. Greatest width of the
leaf usually slightly below or about the middle,
either rounded and attenuate, or very broadly
cuneate towards the base, apex usually more or
less distinctly acute-acuminate; mostly coria-
ceous and fairly stiff, the dried leaf olive- or
yellowish-brown, apparently in most forms full
of cystoliths, as the lower surface is often densely
minutely warty; usually pubescent on the nerves
beneath, often thinly pubescent all over the lower
surface; 3-5-plinerved at some distance above the
base, venation visible beneath, but minute and
not conspicuous. Inflorescences axillary and/or
terminal. Fruits oblique-ellipsoid, seeds elliptic.
Assam, Malay Peninsula, Borneo, Palawan,
Sumatra, Java, and Tanimbar Is. The main races
distinguishable are:

S. axillaris sens. str. (incl. also S. palembanica
and 8. horsfieldiana), best characterized by the
rarely absent pubescence in the axils of the ner-
ves beneath; occurs in Assam, Malay Peninsula,
Sumatra, Java, and the Tanimbar Is.; it is nearly
indistinguishable from ‘S. impressinervis’ from
Palawan.
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*S. penicillata’, characterized by the distinctly
densely and minutely warty lower surface of the
leaves, with scattered appressed hairs, and by
nearly exclusively terminal inflorescences, is
restricted to the Malay Peninsula (apparently con-
fined to Perak and P. Penang).

‘S. pubescens’ mainly differs from the preceding
form in the lower surface of the leaves which is
less rough, but with all the hairs inserted upon a
larger and distinct wart; inflorescences are in
Malayan specimens always axillary, in Bornean
ones usually moreover terminal; it occurs in SW,
Malay Peninsula (Singapore to Selangor) and
Borneo.

*S. malaccensis’, differing from *S. penicillata’®
mainly by the smooth and glabrous leaves which
are thick and shining (those of ‘S. penicillata’
are usually dull) occurs in the Malay Peninsula
(Malacca and Singapore).

Group C. Spineless. Leaves on the average
distinctly larger than in the preceding two groups,
greatest width in or slightly below the middle,
towards the base either slightly attenuate, or very
broadly cuneate to rounded, apex acute or slightly
acute-acuminate; firmly chartaceous, dried leaves
usually shining brown to purplish-brown beneath,
grey to purple-black above, smooth and glabrous;
3-5-plinerved, nerves diverging only slightly above
the base, main veins transverse, strong, conspic-
uous beneath. Inflorescences axillary. Fruits
globular and seeds orbicular as far as known.
Borneo, Philippines, and Moluccas (Halmahera).

This group can be considered to represent one
race; in HiLL's classification it corresponds to
‘S. wenzelif’.

One specimen, PNH 12436, is aberrant by a
row of hairs at the base inside the calyx.

Group D. Spines in Australian specimens some-
times present, in Malaysian ones absent. Leaves
variable in shape, size, nervation, and colour,
always coriaceous; base and apex very variable.
Inflorescences variable, but often relatively large
and lax. Fruits globular, seeds orbicular. East
Malaysia and Australia.

This eastern group is morphologically less
clearly defined than the other ones, yet it is not
well possible to subdivide it into well defined races,
like the first two groups.

Two specimens from Celebes represent the most
western and morphologically also the most de-
viating form. They are characterized by large
ovate leaves, with a subcordate base and a blunt
apex, and by axillary, laxly branched inflores-
cences ¢. 5 cm long, with a peduncle of about 2 cm.
These specimens show also some relationship to
‘S. wenzelii’ (group C).

*S. robinsonii’ (Celebes and Ambon) and ‘S.
polytoma’ (New Guinea) are more or less inter-
mediate between these specimens from Celebes
and the Australian races.

The Australian races ‘S. psilosperma’ and
*S. arborea’ are both characterized by the (appa-
rent) absence of tendrils, the occasional pre-
sence of spines, and furthermore by the fairly
small, mucronate leaves. ‘S. psilosperma’ is the
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more variable race and is distributed all over the
area in Australia (moreover, part of the New
Guinean spccimens are nearly identical); its
leaves are usually greenish when dried, they ar¢
mostly 5-plinerved and thus relatively broad;
its inflorescences are mainly terminal, large, and
lax. ‘S. arborea’ is restricted to the vicinity ©
Brisbane; the dried leaves are dark-brown, an

usually 3-plinerved, the base is cuneate and de-
current to near the base of the petiole; the in-
florescences are mainly axillary, small, and dense.

It is surprising that these Australian races,
occupying the southeastern part of the specific
range, are, apart from the fruits (those are,
however, unknown from most Asiatic forms),
nearly indistinguishable from the continent2
Asiatic forms which occupy the northwesters
part of the vast area of this species.

I am not quite certain about the identity of
S. oophylla, The type is apparently lost; I saw two
specimens, which I think represent S. oophylld
(Beccart sheet n. 6659, Fr; NGF 11008, L)
but these two specimens are different from
‘S. polytoma’, the common New Guinean race 0
S. axillaris to which I have referred them wit!
some doubt. According to the original diagnosis
the corolla of S. oophylla would be only 114 mm
long, but from the figure it is clear that the flowers
were in bud.

19. Strychnos ridleyi K. & G. J. As. Soc. Beng
74, ii (1908) 621; non Dop, Bull. Soc. Bot. Fr. 57
Mém. n. 19 (1910) 16 and FL. Gén. 1.-C. 4 (1914)
165 (p.p. = S. axillaris); HiLL, Kew Bull, (1917
167; RipL. Fl. Mal. Pen. 2 (1923) 424.

A climbing shrub. Twigs thinly pubescent'
Leaves oblong, rarely ovate-oblong, 8-10 by 44
cm, thin-chartaceous, glabrous except for smal
tufts in the nerve-axils beneath, base broadly
cuneate to rounded, apex gradually acuminaté
acumen short, broad, and acute; 3-plinerved from
the base, veins obliquely transverse; petiole 6-
mm. Inflorescences axillary, 1%-2 cm long
(peduncle 3%-1 cm), few-flowered, peduncl®
fairly densely, the other parts thinly pubesce‘“t'
Calyx 1 mm, sepals suborbicular, acute, outs! ¢
glabrous, inside fairly densely appressed short”
hairy. Corolla 4 mm, up to 214 mm connaté
inside with a whorl of erect, bristle-like hairs @
the base of the lobes and fairly densely, shortly:
patently hairy above this whorl. Stamens insert¢
halfway the corolla-tube, anthers subseSS}le]
broadly ovate, ¢. 0.8 mm long, bearded. Ppisti
124 mm, glabrous. Fruit unknown.

Distr. Malaysia: Malay Peninsula (Singapo™®
only). .

Ecol. FI. May.

Note. Doubtless related to S. axillaris, buf
distinctly different by the calyx and the corolla
lobes which are pubescent inside.

Insufficiently known

Probably good species, but flowers unknow™
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20. Strychnos rufa CLARKE in Hook. f. Fl. Br.
Ind. 4 (1883) 89; GamsLE, J. As. Soc. Beng. 74,
I (1908) 617, p.p.; HiLL, Kew Bull. (1917) 203;
KIDL. Fl. Mal. Pen. 2 (1923) 426.

Large liana. Twigs patently rufous-hairy. Leaves
Ovate to oblong, 9-1614 by 4-614 c¢m, papyraceous
to chartaceous, above minutely pubescent mainly
On the midrib and the basal half of the nerves,

eneath sparsely patently pubescent all over the
Surface, more densely so on nerves and veins,
Moreover fairly densely minutely warty; base
Tounded to faintly cordate, apex gradually acute-
acl1.1'ninate; 3- to faintly 5-plinerved at the base;
Petiole 3-4 mm. Flowers unknown, according to
the collector small and yellow. Infructescences ax-
Wary, ¢.2 em long, with thick branches and strong-
Y broadened torus, pubescent like the twigs; 1
g}' few fruits. Fruits globular, ¢. 314—4 cm g, red.
¢eds many, elliptic, flattened, 19 by 1214 mm.

Distr, Malaysia: Malay Peninsula (Selangor,
Milla.cca).

Ecol. Mountain forest.

Uses, Dart-poison.

ern. Akar ipoh tanah.

ote. The pubescence and the warty lower
s“ff,ace of the leaf remind of S. axillaris (‘penicil-
a‘"a ), but the shape and size of the leaves, and
b(?Ve all the large and many-seeded fruits are
Quite different. The latter might point to alliance
ith S, ignatii.
;’- Strychnos thorelii PIERRE ex Dop, Bull. Soc.
4°t~ Fr. 57, Mém. n. 19 (1910) 20; Fl. Gén. [.-C.
(1(1914) 171, t. 3 f. 11-13; HiLL, Kew Bull.

917) 207; in Craib, Fl. Siam. En. 3 (1951) 62.
lana. Twigs thinly patently pubescent, gla-

bresCent. Leaves oblong-ovate to lanceolate,

414-10 by 2-4 cm, chartaceous to coriaceous,
shining above, sometimes sparsely patently hairy
on the midrib beneath, otherwise glabrous;
base broadly cuneate to subcordate, slightly
attenuate, apex gradually acute-acuminate; 3-5-
plinerved above the base; petiole 4-1 cm,
pubescent. Infructescences axillary and terminal,
up to ¢. 10 cm long, lax, minutely pubescent,
with some fruits only, branches slender, torus
somewhat broadened. Fruits ovoid to oblong-
ellipsoid, 214 by 114 cm, thin-shelled. Seed 1,
elliptic-lenticular, 2 by 14 cm.

Distr. Cochin-China, Siam, and Burma, in
Malaysia: northern part of the Malay Peninsula.

Ecol. In and along evergreen and bamboo
forests, up to ¢. 200 m. Fr. March—April.

Note. I have designated as a lectotype PIERRE
1703 (P) (erroneously cited as 1702 by Dop).

Dubious
No material seen, description insufficient.

Strychnos melanocarpa GILG & BENED. Bot.
Jahrb. 54 (1916) 172; HiLL, Kew Bull. (1917) 181.
Distr. NE. New Guinea (Sepik, Malu).
From the description it is not clear whether the
indument in the mouth consists of one row of
bristle-like hairs or is woolly. In the first-named
case this species would be closely related to S.
axillaris (different, however, by the hairy ovary),
otherwise it might be identical with S. colubrina.

Excluded

Strychnos grandis WALL. Cat. (1831) n. 4454,
nom. nud. = Anisophyllea grandis (BTH.) BURK.
(Rhizophoraceae).

6. GARDNERIA .
XX?LL. in Roxb. FL Ind. 1 (1820) 400; LEenH. Bull. Jard. Bot. Brux. 32 (1962)
—~Fig. 33. )

Mostly climbing or creeping, glabrous shrubs. Twigs terete, sometimes with
4 faint ridges. Leaves petioled, connected by interpetiolar stipular rims; at the
base of the new shoots a number of persistent, acute-triangular bud-scales. In-

Orescences axillary, dichasial, usually few-flowered or flowers solitary, sometimes
X and many-flowered; bracts narrowly triangular, 1-2 mm long. Flowers long-
Pedicelled, 4-5-merous. Calyx small, deeply lobed, lobes rounded, sometimes
aCuminatc, shortly ciliate, for the rest glabrous, inside with colleters at the base.

Orollg rotate, thin-fleshy, creamy to yellow, lobes valvate in bud. Stamens ex-
s?rted, filaments very short, flat; anthers bifid at the base, introrse, 4- or 2-celled
(if 4-celled the outer cells much bigger than the central ones). Pistil glabrous;
St‘,’ary small, 2-celled, with 1-4 ovules per cell; style mostly long and slender;
b_‘gma capitate to 2-parted. Berry globular, red. Seeds 1 or more, elliptic to or-
Cular, concave on the hilar side, convex on the other; testa thin, endosperm
Ik, cartilaginous.

Distr. Five species in SE. and E. Asia, from India to Central Japan and Java; in Malaysia 1 species.
ote. The relationship of this genus is clearly with Strychnos.
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Fig. 33. Gardneria ovata WALL. a. Habit, X 24, b. flower (note the cohering anthers), X 314, ¢. anthel

2-celled, X 6, d. ditto, lateral view, X 6, e. ditto, cross-section, X 6, f. calyx with pistil, X 8, g. ovary VlV )

cross-section, showing the two ovules, X 16, A. fruit, X 114, i. seeds, X 2, . ditto in length-section sh0 b

ing the small embryo embedded in the endosperm, X 2, k. embryo, frontal and lateral view, X 4 (a her”"
L 908.127-599, b—g sine coll., s.n. in herb. E, i~k HENRY 10906).
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L. Gardneria ovata WaLL. in Roxb. FL Ind. 1
(1820) 400; Pl. As. Rar. 3 (1832) 17, t. 231;
UREAU, Fam. Logan. (1856) f. 32-34; BtH. J.
Inn. Soc, Bot. 1 (1856) 109; Kurz, Fl. Burm. 2
(1877) 227; Racisorski, Rozpr. Wydz. Mat.
Przyrod. Ak. Umiej. Krak. 32 (1896) 315, f.
1~5; Bull. Int. Ac. Sc. Cracovie (1896) 206;
AMBLE, Fl. Madras 5 (1923) 869; KANLAL &
As, FI. Assam 3 (1939) 320; BAKH. f. in Back.
ekn. Fl. Java (em. ed.) 7 (1948) fam. 170, p. 9;
RR in Craib, Fl. Siam. En. 3 (1951) 63; LEENH.
Bull. Jard, Bot. Brux. 32 (1962) 437.—G.
Yallichii WiGHT ex WALL. Pl. As. Rar. 3 (1832)
% t. 281.—Fig. 33.
\ Ine or shrub. Leaves (ovate or) oblong to
Anceolate, 6-13(~16) by 214-514(-8) cm, charta-
®0us to thin-coriaceous, acute and slightly de-
Current at the base, gradually acute-acuminate to
‘audate and sometimes mucronulate; nerves
10 pairs. Inflorescences erect to pendulous, 4-8
tm long, 1-3-flowered to laxly thyrsoid and more-

flowered, sometimes with a serial solitary flower
in the same axil; peduncle 34-2 cm, pedicels 15-2
cm, bibracteolate. Flowers 4-merous. Sepals
3%4-114 by 1142 mm. Corolla yellow to orange,
waxy, tube 14-115 mm long, lobes ovate to ellip-
tic, acute, inside papillose-pubescent, 3415 mm.
Stamens inserted just above the base of the
corolla-tube (rarely halfway), anthers cohering
mutually, erect, broadly ovate or elliptic to ovate-
lanceolate, 14-4 mm long, truncate, 2-celled.
Ovary Y-114 mm, tapering into the 14-2 mm
long style, stigma faintly 2—4-lobed to 2-parted.
Ovules 1 per cell. Berry % cm @, 1- or 2-seeded.
Seeds orbicular, 14 cm @, smooth, dull grey.

Distr. NE. and SE. India, Ceylon, Yunnan,
Siam, and Malaysia: N, Sumatra (Tapanuli)
and W. Java (Preanger: Tjadas Malang), twice
collected. ' .

Ecol. Along forest edges and climbing over
limestone rocks, at 50-2250 m. FI. March-June,
Jr. May-Nov.

7. NEUBURGIA

BLUME, Mus. Bot. 1 (1850) 156; MARKGRAF, Bot. Jahrb. 61 (1927) 222.—Couthovia
A. GRray, Proc. Am. Ac. Arts Sc. 4 (1859) 324.—Crateriphytum SCHEFF. ex KOORD.
[Nat. Tijd. N.I 55 (1896) 345, nom. nud.] Med. Lands Pl. Tuin 19 (1898) 540.—

ig. 34-35.

Trees or shrubs; branches glabrous. Lateral branches mostly up to ¢. 1 cm high
®alescent with the main branch (fig. 34i). Stipules interpetiolar, adnate to the
Petioles, obdeltoid, in older leaves often split along a distinct suture. Leaves
Petioled to subsessile; midrib often forked towards the apex, venation obscure.
"florescences terminal, thyrsoid, the ends cincinnate; bracts semi-amplexicaulous,
%ale- to ridge-like, minute, ciliate. Flowers sessile, S-merous. Sepals confluent at
ase, suborbicular, mostly ciliate, inside at the base often with hairs and/or col-
ters, Corolla rotate to salver-shaped, white, tube thin-fleshy, the valvate lobes

h

i.Cker; with a hair ring in the mouth, inner surface of the tube either glabrous or
Airy. Stamens inserted on the upper half of the corolla-tube, usually just below

¢ mouth, included; filaments strap-shaped, usually very short, glabrous; anthers
Ntrorse, 2-celled, cells up to about halfway free, the apices mostly, the bases some-

P.

'mes ending in a short sterile tip, the latter often, the former rarely bearded.
Istil mostly glabrous; ovary 2-celled with oo ovules on a strongly thickened pla-

Qe{lta; style early caducous; stigma always about reaching the mouth, mostly 4
Uipsoid, 15-3 mm high, faintly grooved, hollow (in N. sarcantha broadly trun-
Qte). Fruits drupaceous, mesocarp dry, rather hard and very fibrous, these fibres
Yiginating from the woody, rugose stone; cells slenderly spindle-shaped, slightly
}QUTVed. Seed one per cell (and usually only one per fruit), slenderly spindle-shaped.

QUlstr. About 10-12 spp., in East Malaysia (from the Philippines and Celebes to New Guinea),
Aolines, Solomons, New Hebrides, New Caledonia, and the Fiji Is. Cf. LEENH. Pac. Pl. Areas 38.
col. Shrubs or small to medium-sized trees in the undergrowth or substage of primary, rarely
) Ondary forests, rarely canopy trees, often in marshy or temporarily drained localities, largely confined
Sverwet lowland. The clustered, small, white, scented flowers probably attract insects. Once it has
uf:’en stated that the fruits were eagerly eaten by pigeons, but the rather dry, thick, corky mesocarp and
® hard pyrene make the impression that they are normally dispersed by water.
Otes. Neuburgia was assigned by BLUME to the Apocynaceae; he mentioned two species, N. tuber-
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Fig. 34. Neuburgia rumphiana LEENH. a. Habit (part of leaf showing the indumentum on the lower'sldeg’
X 24, b. flower, X 2, c. pistil, X 6, d. opened corolla, X 6, e. stamen, X 6, f. lateral and frontal vie¥ d
fruit, X 1.—N. moluccana (BoERL.) LEENH. g. Longitudinal section of fruit. showing the onf.’.—Seedf1e
fertile cell and the sterile one, X 1.—N. celebica (KoorD.) LEENH. k. Cross-section of fruit (noté t )
corky mesocarp, the woody putamen, the two cells, one of which is fertile, and the soft tissue in the ceﬂt"T1 é
X 1.—N. corynocarpa (A. GRAY) LEENH. i. Detail of branching, showing the coalescence between t92
lateral branches and the main branch, X %; (a-e Lam 7787, f BW 7526, g Hort. Bot. Bog. 1V-E~7*
L h FRI Cel 11140, i SAUNDERS 195).
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culata and N, tubiflora. MARKGRAF, l.c., transferred the genus to the Loganiaceae; he already suggested
the identity with Crateriphytum. MerRRILL (J. Arn. Arb. 23, 1942, 416) typified the genus by N. tubiflora.

OORDERS already realized the close relationship between the monotypic Crateriphytum (= N. mo-
Uccana) and Couthovia. Of the two main generic differences he mentioned, the long corolla-tube provided
With a rim in the mouth, shared also by N. tubiflora, is still a conspicuous character, but I cannot attach
8eneric value to it; the rim is much less conspicuous than depicted by him.

CaMMERLOHER (Bull. Jard. Bot. Btzg I11, 5, 1923, 306) laid special stress on a supposed third difference,
the 2-Jobed stigma which is also clearly depicted by KoorDERs. However, this appears to be an artefact
Sometimes caused by the pressing of herbarium specimens; the stigma is slightly grooved and hollow
When mature, it ruptures fairly easily when pressed, and the papillae are of course found on the outside
of the ‘lobes’; in many young fruits I found an undamaged unlobed stigma!

KEY TO THE SPECIES

L Corolla-tube ¢. 1% cm long.

2. Corolla-tube inside glabrous. Leaves broadly elliptic to obovate, 1714~30 by 11-22 cm. Nerves 6-8

pairs

................................

6. N. moluccana

2. Corolla-tube inside hairy except at the base. Leaves oblong-obovate, 16-20 by 8-10 cm. Nerves 4-6

Pairs . . . .0 ... e e e
: Corolla-tube less than 1 cm long.

................

7. N. tubiflora

3. Style 4146 mm. Calyx 23—4 mm high. Corolla 8~10 mm.
. Leaves about orbicular. Corolla-tube inside laxly hairy from the insertion of the stamens to the

mouth. Anthers glabrous. Stigma broadly truncate

2. N. sarcantha

............

4. Leaves lanceolate to elliptic. Corolla-tube inside glabrous. Anthers bearded. Stigma club-shaped to

ovoid & v v v v e e e e e e e e e s e

3 Style up to 114 mm. Calyx up to 214 mm high. Corolla up to 6 mm.
. Leaves thick and stiff, coriaceous when dry
. Leaves thin, papyraceous to thin-pergamentaceous when dry.

4, N. rumphiana

1. N. corynocarpa

6. Leaves elliptic to lanceolate, tapering at both ends, midrib reaching the apex. Fruit 5-6 cm long,

acute . . .

6. Leaves broad:elliptic to broad-obovate, blunt at the ape;c, .midrib forked near the apex. Fruit 3144

c¢m long, blunt ., . . . . . ..

L Neuburgia corynocarpa (A. GRAY) LEENH. nov.
Comb.—Couthovia corynocarpa A. GRraY, Proc.
Am, Ac. Arts Sc. 4 (1859) 324; SEEMaNN, FL Vit.
(1866) 165, t. 32; GiLLespie, Bull. Bish. Mus.
" 83 (1931) 28, f. 35; A. C. SmiTH, Sargentia 1
(.1942) 102.—Couthovia seemanni A. GRAY, Proc.
g_m- Ac. Arts Sc. 5 (1862) 320; GiLLEsPIE, Bull.
ish, Mus. n. 83 (1931) 29, f. 36.—Couthovia
densifiora K. ScH. Bot. Jahrb. 9 (1887) 215;
GG & Benep. ibid. 54 (1916) 178.—Couthovia
"hynchocarpa GiLc & BENED. Le. 176.—Couthovia
Yerminalioides GILG & BENED. L¢. 177.—Couthovia
Pachypoda GiLG & BENED. l.c. 178, f. 8.—Couthovia
fachyurq GiILG & BENED. Le¢. 179; LANE-POOLE,
OI. Res, (1925) 134.—Couthovia nymanii GILG
BENED. Bot. Jahrb. 54 (1916) 180.—Couthovia
tyla GiLG & BENED. l.¢. 183.—Couthovia brassii
- Moore, J. Bot. 67 (1929) 50.—Couthovia novo-
"itannica KAN. & HAT. Bot. Mag. Tokyo 53
(1939) 9, f. 4; MERR. & PERRY, J. ARn. Arb. 23
(1942) “410.—Couthovia collina A. C. SMITH,
argentia 1 (July 1942) 101.—Couthovia leuco-
“@pa MERR. & PERRY, J. Arn. Arb. 23 (Oct.
1942) 412.—Couthovia yunzaingensis MERR. &
ERRY, ibid. 29 (1948) 163.—Fig. 34i.
b ree, 440 m by up to 75 cm @, sometimes with
,“tﬁresses. Leaves oblong to broad-obovate or
VIbicular, 614-17 by 3-12 cm, thin- to thick-
Oliaceous, glabrous; base cuneate to subcor-
ate, decurrent; apex blunt to rounded, rarely
Ort-acuminate; midrib distinctly forked or

5. N. celebica

D S R R R R S R R )

not, nerves (4-)7-9(-11) pairs; petiole 14-134
cm. Inflorescences 4-10 cm long, widely branched
and many-flowered, glabrous, the terminal parts
sometimes sparsely tomentose, flowers often crowd-
ed. Calyx 1-214 mm, outside mostly glabrous, rar-
ely minutely pubescent, inside with or without
colleters and/or hairs at the base. Corolla outside
glabrous, 4-6 mm long, tube inside usually laxly
woolly at the insertion of the stamens, lobes
114-2145 mm long. Anther-cells free for c. V5-14,
hastate, 14-2 mm long, corniculate at apex,
glabrous to bearded at base. Style 1-114 mm,
stigma club-shaped, ¢. 14 mm. Fruits clavate,
blunt to acute, straight to curved, 134-4 by
34-114 cm, white.

Distr. Melanesia (Solomon Is., Fiji) and
Malaysia: New Guinea (also Kei and Aru Is.,
Los Negros, Admiralty Is., and New Britain).

Ecol. Primary (and sometimes old secondary)
rain- and swamp-forests, also on temporarily
flooded (freshwater) localities, from sea-level up
to ¢. 2000 m. According to SEEMANN the fruits are
much eaten by pigeons in Fiji. Fl. mainly Jan.—
June, fr. Febr., July-Sept.

Uses. In the Solomon Is. the macerated bark
is applied to skin diseases.

Vern. Metan, Aru Is, masosen, Schouten I.,
kuma, rantiepi, Japen, aifim, Numfoor, badjagi,
belik, bokon, elieuw, falaka, fenam, gramgusun,
inkwam, katadi, konote, kumo, maduwi, mafu, mai-
long, male, mingo, namooi, niesebuk, pao, pegamba,
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seruahika, situahiga, somuk, tamu, tani, teguk,
teitakka or tétaka, ufi, waffer waffer, yako(m),
New Guinea.

Notes. N. corynocarpa is a widespread species
and consists of a reticulate relationship of local
races, both in New Guinea and in the Pacific.
In the Papuan area (from the Aru Is. to the
Solomons) there is a fairly distinct clinal va-
riation as to the hairiness of the flower: the co-
rolla-tube is inside glabrous in the Aru Is., pubes-
cent in New Guinea and the Solomons, the an-
thers are bearded in the Aru Is. and New Guinea,
glabrous in part of the material from E. New
Guinea and in the Solomons. The variation in
Fiji is mainly altitudinal, ‘Couthovia collina’
being a small-leaved form of mainly higher al-
titudes, N. corynocarpa sensu stricto with larger
leaves is mainly restricted to the lowlands; these
two forms are grading. As to the other species
described from the Pacific (from which I had not
enough material at hand to come to a definite
conclusion) Couthovia alata A. C. SMITH (Sar-
gentia 1, 1942, 104; Fiji) and Couthovia novo-
caledonica GiLG & BENED. (Bot. Jahrb. 56, 1921,
547; New Caledonia) should probably, Couthovia
macroloba A. C. SMITH (l.c.; Fiji) and Couthovia
neo-ebudica GUILLAUMIN (J. Arn. Arb. 13, 1932,
23; New Hebrides: Aneityum) possibly be com-
bined with N. corynocarpa; Couthovia macrocarpa
A. C. SmitH (l.c. 105; Fiji) and Couthovia pachy-
antha A. C. SMITH (l.c. 106; Fiji) may represent
2 (or only 1?) separate, though related species.
Furthermore N. corynocarpa shows relationship
with N. sarcantha.

The type of Couthovia rhynchocarpa has wrongly
been described as lacking the hairs in the corolla-
tube.

Throughout the genus the style is rather early
caducous after fertilization, leaving a usually
somewhat broadened, flat scar; in one case GILG
& BENEDICT mistook this for a sessile stigma, and
based their Couthovia astyla on that character.

Large-leaved specimens can vegetatively be
distinguished from N. celebica not only by the
thicker leaves, but also by the more spaced, and
thus less numerous nerves.

2. Neuburgia sarcantha (GILG & BENED.) LEENH.
nov. comb.—Couthovia sarcantha GILG & BENED.
Bot. Jahrb. 54 (1916) 181, f. 9; non CAMMERL.
Nova Guinea 14 (1924) 116, guae est N. celebica.

Tree, 15-23 m by c. 30 cm g; branches glabrous.
Leaves broadly obovate to nearly orbicular, 10-25
by 8-25 cm,’ coriaceous, glabrous; base cuneate to
cordate, decurrent; apex rounded; midrib forked,
nerves 6-7 pairs; petiole 34-21%5 cm. Inflorescences
5-7 cm long, widely branched, fairly many-flower-
ed, glabrous. Calyx 23 mm, sepals thick-fleshy,
glabrous, inside with hairs and colleters at the
base. Corolla 8 mm long, outside glabrous, inside
laxly woolly between the mouth and the insertion
of the stamens, lobes 4 mm long. Anthers oblong,
2 mm long, the cells free for ¢. 14, corniculate at
apex, rounded at base, glabrous. Style thick-
cylindric, 414 mm, stigma broadly truncate, 1

FLorA MALESJIANA
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mm thick, 1Y, mm @. Fruits ovoid, constricted at
base, 4 by 215 cm, blunt, white,

Distr. Malaysia: New Guinea (Upper Digul
River, Western Highlands, and Sepik River,
‘Felsspitze’ of the LEDERMANN-expedition, prob-
ably not far from Malu).

Ecol. In forests and Pandanus swamps, 400~
1900 m. Fl. Sept., fr. Aug.

Vern. Bandih, mehmin. .

Notes. GiLG & BENEDICT had only material in
bud; for that reason the description given here
differs in several points from the original diagnosis.
When analyzing flower-buds of new material I
found some of the characters specially stressed
by them: a thick-fleshy corolla of which the tube
is glabrous inside. :

As apparently both syntypes (LEDERMANN
13005 and 13056) are lost, I propose as a neotyp®
HooGLAND & PULLEN 6207 (L, dupl. in BRrL
CanBg, and MEL), an excellent flowering specimen
which has mainly served for the description given
here.

N. sarcantha is best characterized by largeé
flowers and a truncate stigma. It seems to b¢
nearest related to N. corynocarpa.

3. Neuburgia kochii (VAL.) LEENH. nov. comb.—
Couthovia kochii VAL. Bull.'Dép. Agr. Ind. Néetl-
10 (1907) 46.—Couthovia urophylla GILG & BENED-
Bot. Jahrb. 54 (1916) 176.—Couthovia undulati-
folia KaN. & HaT. Bot. Mag. Tokyo 56 (1942)
158, f. 2.

Shrub or treelet, 2-4(-6) m; branches glabrous:
Leaves elliptic to lanceolate (sometimes oblan-
ceolate or slightly ovate), tapering at both ends,
13-17% by 5-71 cm, thin-papyraceous, abové
slightly scabrous (as are the stipules), beneath
glabrous or rarely sparsely, shortly appressed'
pubescent; base cuneate, decurrent; margin usually
slightly undulate; apex taperingacuminate, slendefs
blunt to acute; midrib not forked; nerves (4~
7-8(-9) pairs; petiole 14-114 cm. Inflorescences
114-5 cm long, densely to laxly branched, minutely
pubescent. Calyx 124-2 mm high, outside glabrou$»
inside at the base usually with colleters, sometimes
with hairs. Corolla 414—6 mm long, inside usually
glabrous or nearly so, lobes 114-3 mm long, out
side glabrous or rarely slightly pubescent. An_l/lf’fs
hastate, 114-2 mm long, cells free for 13-'/s
corniculate at apex, not or only slightly bearde
at base. Style c. 1-1}4 mm, stigma slenderly
club-shaped, 3%-1 mm. Fruits curved, lanceolaté
to ovoid, flattened, tapering towards the acut®
apex, 5-6 by 2-214 by 1 cm, red or white.

Distr. Malaysia: New Guinea.

Ecol. Primary and secondary forests, from s6°
level up to 1100 m. F/. March, May, Aug., Sept-
fr. March, May, July.

Vern. Arora, osiwai.

Notes. Young long shoots are characterized bY
4 ribs, decurrent from the leaf-bases.

The roughness of the stipules and the up
side of the leaves is caused by numerous minut®
yellow warts, probably from cystoliths. W

Ripe fruits seem to be red in Western Ne

per
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Guinea, white in the eastern half; this character
IS not distinctly correlated with any other.

4. Neuburgia rumphiana Leenn. Bull. Jard. Bot.
Brux. 32 (1962) 457.—Fig. 34a-f.

Shrub or treelet, 3-6 m high; branches glabrous.
Leayes elliptic to lanceolate, sometimes slightly
asymmetric, 16-25 by 43414 cm, chartaceous to
flin-coriaceous, glabrous above, mainly on mid-
Tb and nerves beneath sparsely and shortly ap-
Pressed-pubescent, or glabrous; base acute, at-
tenuate; margin slightly undulate; apex shortly
acuminate, blunt or acute; midrib not forked,
Nerves 9-15 pairs; petiole 34-3 cm. Inflorescences
€. 5 cm long, fairly dense, rather many-flowered,
ensely shortly ferrugineous-pubescent, sometimes
Slabrescent. Calyx 3144 mm high, outside gla-
brous, inside at the base with hairs and colleters.
Corollg 8-10 mm long, glabrous except the mouth,
Obes 214-3 mm long. Anthers linear, 2-214 mm,
Cells free for 14-14, corniculate and sometimes
With a few bristles at the apex, bearded at the
ase, Style slender. 414-6 mm, stisma club-
Shaped to ovoid, 3 mm. Fruits flattened-ellipsoid,
acute, 414-5 by 134-2!% cm, orange(-brown).

Distr. Malaysia: West New Guinea (around

ollandia and on Japen I.).

Ecol. Primary and secondary, sometimes
Swampy forests below 100 m. FI. July, Oct., Febr.,
fr, July,

S Neuburgia celebica (KoorD.) LEENH. nov.
Comh.—Couthovia celebica Koorp. Med. Lands
Pl Tuin 19 (1898) 537; Suppl. Minah. 1 (1918)
»1.2; MERR. En. Philip. 3 (1923) 313.—Couthovia
lophylla GiLG & BENED. Bot. Jahrb. 56 (1921)
548, 1. 2; KaNeH, Fl. Micron. (1933) 313, f. 158;
J. Dep. Agr. Kyushu Imp. Univ. 4 (1935) 390.—
Couthovia sarcantha (non GiLG & BENED.) CAM-
MERL, Nova Guinea 14 (1924) 116.—Couthovia
foua Kan., Bot. Mag. Tokyo 46 (1932) 490;
K, Micron. (1933) 313, f. 159; J. Dep. Agr.
Yushu Imp. Univ. 4 (1935) 390.— Couthovia
Macrophylla MErR. & PERRY, J. Arn. Arb. 23
942) 411.—Fig. 34h.

Tree or large shrub, 7-30 m by 35-80 cm g, often
With small buttresses; branches glabrous, rarely
tnsely tomentose. Leaves (mostly broad-)elliptic
0 broad-obovate, 13-30 by 9-25 cm, herbaceous
O papyraceous, rarely chartaceous, glabrous or
Sometimes partly or entirely densely short-tomen-
OS¢ beneath; base subcordate to cuneate, de-
cl"‘l'ent; margin slightly undulate; apex round-
®d; midrib forked, nerves (7-)9-14 (-16) pairs;
Petiole 1-314 cm. Inflorescences 15-25 cm long,
8labrous but for the minutely tomentose ultimate
fanches, widely branched, many-flowered. Calyx
~2 mm high, mostly glabrous, rarely outside more
O less densely minutely - tomentose. -Corolla
™4i5 mm long, outside glabrous to sparsely
Pubescent, tube inside pubescent near the insertion

the stamens, lobes 114~2 mm long. Anthers
nal‘l‘owly hastate, 114-114 mm, cells up to halfway
'ee, distinctly corniculate, glabrous. Style l4-1
Fm’ stigma capitate to club-shaped, 14 mm.
Tuits ellipsoid, usually stipitate, blunt or rarely

acute, 344 by 114~-13; by 114 cm, orange to
red.

Distr. Micronesia (Carolines: Palau Is.) and
Malaysia: Philippines (Mindoro, Mindanao),
Celebes, Moluccas, and S. New Guinea.

Ecol. Dryland and swampy rain-forests, often
along river-banks, sometimes in Phragmites
swamps, in some localities periodically flooded by
fresh or salt water, from sea-level up to ¢. 400 m.
Fl. mainly Jan.-May, fr. Jan., March, July.

Uses. Timber sometimes used, mainly for
indoor-constructions.

Vern. Philip.: bali-bali, C. Bis., pagi-pagi, Mbo.,
salinuok, P. Bis., tanalak, Bag.; achéra lika,
dongkina puté, ééweé, Iéa léa, rondo rondo, Cel.,
a’sili, Talaud 1., tampel putih, Batjan, gérépiw,
porojijt, New Guinea.

Notes. Couthovia celebica was based ° by
KooRDERS upon two collections, viz KOORDERS
18628 and 18741 (c¢f. KOORD.-SCHUM. Syst.
Verz. 3, 1914, 105). I have chosen as a lectotype
Koorpers 18741 (Bo; dupl. in L).

The specimens from the Carolines, described as
Couthovia toua, differ partly by slightly larger
dimensions of the flowers and fruits, and by
more coriaceous leaves. These characters, however,
are grading and some of the collections agree
entirely with Malaysian material.

6. Neuburgia moluccana (BOERL.) LEENH. nov.
comb.—? Fructus musculiformis RumpH. Herb.
Amb. 2 (1741) 184, t. 60, pro fruct.—? Cerbera
musculiformis Lamk, Enc. 1 (1783) 62, pro fruct.
—non Banksia musculiformis GAERTN. Fruct. 1
(1788) 221.—? N. tuberculata BL. Mus. Bot. 1
(1850) 157, nom. illeg.—? N. musculiformis MiQ.
Fl. Ind. Bat. 2 (1856) 403, pro typo, excl. syn. N.
tubiflora; MEeRR. Int. Rumph. (1917) 425.—
Crateriphytum moluccanum SCHEFF. ex BOERL,
Handl. 2 (1899) 456, 460; Koorp. Bull. Inst.
Bot. Btzg 16 (1903) 10; Abb. Beschr. Crateri-
phytum moluccanum (1919) 3, t. 1; CAMMERL.
Bull. Jard. Bot. Btzg III, 5 (1923) 306.—Fig.
34g-35. :
Shrub or treelet, 8-10 m high, rarely tree, up
to 30 m by 45 cm @, with buttresses; branches
glabrous. Leaves broad-elliptic (sometimes nearly
orbicular) to obovate, 1214-30 by 8-22 cm,
thin-coriaceous, glabrous; base cuneate to cord-
ate, decurrent; margin slightly undulate; apex
rounded; midrib forked just below the apex,
nerves 6-8 pairs; petiole 1-4 ecm. Inflorescences
5-11 cm long, widely branched, few- to many-
flowered, glabrous. Calyx 3-4 mm high, outside
glabrous, inside at the base with or without
colleters. Corolla 2 (when fresh 2.4) cm long,
slender, glabrous apart from the hair-ring in
the mouth which is inserted on a thickened,
lobed rim; lobes Y4 cm long, very thick-fleshy.
Stamens inserted ¢, 4-7 mm below the mouth;
anthers linear, 314 mm, cells free for 14-/,
faintly corniculate at apex and with an acute
membranous base, glabrous. Style slender, c.
1V4 cm, stigma ellipsoid, V4~34 mm. Fruits ovoid,
more or less flattened, slightly curved, tapering
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Fig. 35. Neuburgia moluccana (BoERL.) LEENH.; note the long-tubed flowers and the stipules, especially
between the leaf pair at the left. Cult. Hort. Bot. Bogor II-I-18 (from Ambon) (JAcoss, 1958).

towards the acute apex, 414-7 by 2-23; (when
fresh —4) by 114-134 cm, orange. p

Distr. Malaysia: Moluccas (Halmahera, Bat-
jan, Ceram, Ambon).

Ecol. Rain-forests, on river-banks, from sea-
level up to ¢. 600 m. Fl. fr. Jan.-Dec.

Vern. Dodalaim, pépéké ma tuhu, Halmahera,
banatau, Ceram.

Notes. N. celebica, the only sympatric species
which has moreover also rather large leaves, can
vegetatively easily be distinguished, as the leaves
are much thinner and the number of nerves is
larger.

RuMmpHIUS’s Fructus musculiformis was origi-
nally based on fruit-kernels washed ashore on the
island of Ceram. I am almost certain that they
belong to a Neuburgia and, in view of the di-
mensions mentioned, probably to the present spe-
cies. In an appendix to his description, and on
his plate, he associated these fruits with a tree
found on the shore of Ceram, apparently some
Apocynacea, probably Cerbera or a related genus.
LAMARCK. based his Cerbera musculiformis ex-
clusively upon RuMPHIUS’s description and plate
which are discordant elements. Moreover it will
hardly be possible to assign RumpHIUS’s fruits
with certainty to a species. LAMARCK’s name can
therefore not be used as the oldest basionym.

N. tuberculata BL. is again fully based on
RuMpHIUs’s description and plate, but the epithet
is illegitimate. BLUME was the first who apparently

correctly interpreted RuMpHIUS’s plant by 1P°
cluding it in his new genus Neuburgia. MIQUEV
made the legitimate combination N. musculiformi 3
moreover he combined the two species distinguish”
ed by BLuME, with which I do not agree.

GAERTNER'S Banksia musculiformis was based
upon material of an Australian species of Banksi?
(Proteaceae); he cited RUMPHIUS'S name in Sy
onymy with a question-mark, obviously taking
the specific epithet from it.

The name Crateriphytum moluccanum W&
originally based upon material from three plant$
in the Bogor Botanic Garden, viz II-1-1, IV-E-92
and 1IV-E-92a. As a lectotype I have chosed
IV-E-92 (= KOORDERs 42708) (Bo, dupl. in L,
WAG). :

7. Neuburgia tubiflora BL. Mus. Bot. 1 (1850?
156; MARKGRAF, Bot. Jahrb. 61 (1927) 203, 222
MERR. & PERRY, J. Arn. Arb. 23 (1942) 416.—
N. musculiformis Miq. FL. Ind. Bat. 2 (1856) 40%
typo excl,

Treelet; branches glabrous. Leaves oblons”
obovate, 16-20 by 8-10 cm, herbaceous to thi”
coriaceous, glabrous; base cuneate; apex blunt t0
slightly blunt-acuminate; midrib forked just bclo“_’
the apex, nerves 4-6 pairs; petioles 114-5 cm-
florescences c¢. 6 cm long, laxly branched, few
flowered, glabrous. Calyx 3 mm high, Out51d°
glabrous, inside at the base with colleters. Core’ )
c. 2 cm long, slender, outside glabrous, the haif
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fing in the mouth inserted on a thickened, lobed
lm, tube inside shortly patent-hairy from the
mo}lth to ¢. 1-2 mm from the base, mainly on the
Main nerves; lobes ¢. 14 cm long. Stamens inserted
at ¢, 515 mm above the base of the tube; anthers
lanccolate, 3 mm long, cells free for ¢. 14, corni-
Culate at apex, membranous and acute at base,
Blabrous, Style c. 1 cm, stigma ellipsoid, 14-34
mm, Fruit curved spindle-shaped, acute, 514 by

% cm (if 2-seeded broad-ovoid, shortly stipitate,
4 by 2 by 114 cm). '

Distr. Malaysia: W. New Guinea, twice col-

lected; according to BLUME also in the Moluccas,
but probably erroneous. .
Ecol. Lowland forest, ¢. 50 m. Fl. May.
Note. The thickened rimin the throat is strong-
er developed than in N. moluccana which is
distinctly the nearest related species.
As a lectotype I have chosen ZippELius 147a (L).

Excluded

Neuburgia ? sumatrana (M1Q.) BoerL. Handl. 2
(1899) 392 based on Orchipeda sumatrana MIQ.
Sum. (1861) 553 = Voacanga sp. (Apocynaceae).

®1962

gig- 36. Geniostoma randianum MERR. & PERRY. a. Habit, X 24, b. stipules, X 3, ¢. flower, X 3, 4.
DPened corolla, X 4, e. stamen from in- and outside, X 8, f, pistil, X 4, g. stigma, X 8, A. fruit, X 1.—
* Fupestre FORST. i. Seeds, X 8 (a—b BRrass 22598, c-g BRrAss 4522, & BRAsS 4995, i JUNGHUHN s.n.).

8. GENIOSTOMA

FORST. Char. Gen. PL. (1776) 12, t. 12; VALETON, Bull. Inst. Bot. Btzg 12 (1902)
*~28— Anasser Juss. Gen. (1789) 150.—Haemospermum REINW. Syll. Pl. Ratisb.
¢ (1826) 9.—Fig. 36.

Shrubs or small trees. Indument consisting of simple hairs. Twigs terete or
Yadrangular, sometimes 4-winged. Leaves petioled or rarely sessile, at the base
%ith a short ocrea. Inflorescences axillary or sometimes (partly) ramiflorous, cy-
Mose, often pseudo-umbellate or glomerulous, sometimes uniflorous. Bracteoles
Present, mostly minute. Flowers 5-merous (exceptionally in some flowers 4-merous),

Nodioecious. Sepals usually only confluent at the very base, inside usually with
“lleters at the base, thick, thinned out towards the almost always ciliate margin.
~Orollg campanulate to rotate, (greenish-)white, tube thin-fleshy, lobes thicker,
Mbricate or contorted in bud, outside glabrous or short-pubescent, inside glabrous
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or densely woolly pubescent, especially in the mouth, sometimes also near the
base. Stamens inserted in the mouth, exserted, recurved beyond anthesis; fila-
ments usually short; anthers 2-celled, often with a distinct appendage (especially
distinct in @ flowers). Ovary 2-celled, with co ovules; style often very short;
stigma club-shaped or ellipsoid to globular, about as large as the ovary. Capsules
2-valved, septicidal or septifragal, black or possibly in some species green when
ripe. Seeds oo, ellipsoid to subglobular, intruded on the hilar side, minutely warty,
brown to black, embedded in a juicy yellow to red pulp; endosperm thick, charta-
ceous. :

Distr. About 2040 spp., mainly in the Pacific region as far east as the Society Is. and as far north a$
Kyushu (S. Japan), absent from the Asiatic mainland, especially richly developed in New Caledonia;
in Australia, Lord Howe I., and New Zealand represented by 1 species each; in Malaysia at least 4 species
(3 of which are restricted to New Guinea); furthermore 2 species in the Mascarenes. Cf. LEenH. Pac. Pl
Areas 39.

Ecol. Small substage trees in the rain-forest and heliophilous shrubs in more open places, also it
mossy forests, under everwet conditions, from sea-level up to ¢. 2800 m. -

Morph. The dehiscence of the fruit is primarily from bottom to top, secondarily also from top t0
bottom, therefore the valves are coherent longest slightly below the apex; in the end the valves are shed
and only the central part of the fruit, consisting of the dissepiment, the placentae, and the seeds, covere
by the orange-red pulpa, remains. Birds are probably mainly responsible for the dispersal of the seeds:

Specific delimitation. Both the variability of many characters and the constancy of combinations
of these differ considerably in different parts of the area of distribution. Therefore, botanists have comé
to different conclusions concerning specificity of characters, hence specific delimitation, depending on the
area they studied. . .

In New Caledonia specific delimitation is clear: here are 12-14 well defined species, mostly endemi¢:
With one or two exceptions they are not closely related to those of Malaysia and other parts of the
Pacific. (See GuiLLAUMIN, Fl, Nouv. Cal. 1948, 85.)

In the other islands of the Pacific and in Malaysia the material is distinctly more homogeneous, but
one still meets a great variation especially in flower-characters: sepals differ in shape and size, the coroll3
is sparsely or densely and short- or long-hairy in the mouth, sometimes moreover provided with a secon
hair-ring near the base, stamens vary greatly in shape and size, are hairy or glabrous, and are provide
with or lack an apical appendage which also may vary considerably in shape and size, finally the piS“_
may be glabrous or hairy, and the length of the style and shape of the stigma may differ considcrab!)’ ’
furthermore, differences may be found in the degree of branching of the cymes and in the shape and siz¢
of the leaves. .

The Pacific material comprises several small isolated island-populations, each characterized bY 8
combination of these differential characters, without much variation. Most of them appear closely alli¢
and of clearly reticulate affinity. Nevertheless, here one could gain the impression that these character’
and their combinations carry sufficient weight for specific delimitation. (See A.C. SMiTH & B. STONE
Contr. U. S. Nat. Herb. 37, 1962, 1-41, pl. 1-3.) > .

Application of the same standard in Malaysia (which in fact has been done by VALETON, Bull. Inst-
Bot. Btzg 12, 1902, 1-28, pl. 1) led me to the distinction of about 35 local populations which are also
mutually distinctly and reticulately allied, similarly as in the Pacific. However, they are mostly far les
clearly delimited and are often connected by transitional forms. What is worse, the characters cited abo
do not appear to be constant: they show variation not only within one form, but also in otherwise alm"sd
identical specimens from the same locality, and even between the flowers of one specimen; the sepals 2% s
stamens may even vary within one flower. Obviously, this break-down of the constancy of characters !
primarily due to the fact that the much larger Malaysian islands offer larger continua of land throug’
which the effect of isolation, hence homogeneity of local populations as occurs in the Pacific, is preventé®’
a second cause is probably some degree of dioecism especially in the Javanese populations. .

As a result of the detail examination of a large amount of Malaysian material I have come to the coﬂe
clusion that the above-mentioned characters can not be trusted for specific delimitation in the G. rupest’
affinity. Those which seem to me useful and constant are the size of the corolla, the presence c.q4. absen!
of hairs on its inner surface, and the size (and possibly the shape) of the fruit. A further character may
found in the presence or absence of a light-coloured membranous margin along the valves of the lattet
depending on the mode of dehiscence of the fruit, septicidally or septifragally respectively. by

Note. The relationship is especially with the Hawaiian genus Labordia GAuUDICH., which differs
terminal inflorescences and a corolla-tube which.is distinctly longer than the lobes.
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KEY TO THE SPECIES

L Corolla hairy inside, at least in the mouth.

. 2. Fruits up to 1% cm long. Corolla 2-414 mm long
' 2. Fruits 2 by %-11 cm. Corolla 6-7 mm long

A Corolla inside glabrous.

1. G. rupestre
2. G. randianum

i 3. Corolla 51, mm long. Flowers long-stalked, in pseudo-umbels. Fruits ¢. 10 by 714 mm. Leaves

I usually 10~19 by 5-9 cm, thin

3. G. weinlandii

..............

| 3. Corolla 2-4 mm long. Flowers short-stalked, in fascicles or cymes. Fruits 3-5 mm @. Leaves rarely

[ more than 5 by 2 em, stiff . . . . .. ..

L. Geniostoma rupestre Forst. Char. Gen. PL
1776) 12, t. 12; VAL. Bull. Inst. Bot. Btzg 12
{1902) 12 & 17, f. 1; A. C. SmITH & STONE, Contr.
V. 8. Nat. Herb. 37, 1 (1962) 34.—Haemosper-
Mum arboreum REINW. Syll. Pl. Ratisb. 2 (1826)
0; Br. Bijdr. (1827) 1018; Hassk. Flora 28
(1845) 246 (‘Haematosperma arborescens’).—
+ haemospermum StEUD. Nomencl. (1840) 669,
"om. illeg.; BL. Mus. Bot. 1 (1850) 238, inclvar.
Sngustifolia, elongata, erosa, laevigata, et rugulosa;
Miq. F1. Ind. Bat. 2 (1857) 365; VaL. Bull. Inst.
ot. Btzg 12 (1902) 21, f. 9, 10, 15 & 18; K. &
- Bijdr. 9 (1903) 56; Koorp. Atlas 2 (1914) f.
328; FI. Tjib. 3 (1918) 45.—G. micranthum DC.
Prod, 9 (1845) 27; F.-ViLL. Nov. App. (1880) 135.
~G. montanum Z. & M. in Mor. Syst. Verz
(1846) s8; Brn. J. Linn. Soc. Bot. 1 (1856) 97;
Q. Fl. Ind. Bat. 2 (1857) 366, t. 33.—G. lasio-
Stemon BL. Mus. Bot. 1 (1850) 239, f. 35, incl. var.
Moluccanum: Miq. Fl. Ind. Bat. 2 (1857) 365.—
5 reticulata BL. Mus. Bot. 1 (1850) 239.—G.
Shceolatum Z. & M. ex M1Q. F1. Ind. Bat. 2 (1856)
* 33, nom. illeg., non BolEr ex DC. 1845; HOCHR.
Landollea 6 (1936) 471.—G. cumingianum BTH.
N Linn. Soc. Bot. 1 (1856) 97; MEeRrr. En. Philip.
(1923) 310.—G. australianum F. v. M. Fragm.
(1865) 19; BrH. Fl. Austr. 4 (1869) 367; F. M.
B“L- Queensl. Fl. 3 (1900) 1022; VAL, Bull. Inst.
Ot. Btzg 12 (1902) 17, f. 2.—G. arboreum O.K.
¢v. Gen. Pl. (1891) 425, incl. var. laevigatum;
r"KH.f. in Back. Bekn. Fl. Java (em. ed.) 7 (1948)
gm- 170, p. 3.—? G. avene VAL. Bull. Inst. Bot.
'2g 12°(1902) 23 & 16.—G. celebicum VAL.
e'c' 19 & 15, f. 7 & 13.—G. miquelianum K. & V.
X VAL, Lc. 22 & 14, f. 11, 12 & 16; K. & V.
5Jdr. 9 (1903) 58; Koorb. Exk. Fl. Java 3 (1912)
& 57; Atlas 2 (1914) t. 327; CAMMERL. Bull.
Rﬂrd_ Bot. Btzg 111, 5 (1923) 297; BAkH. f. in Back.
o Xn. FL Java (em. ed.) 7 (1948) fam. 170, p. 3.—
'l‘ moluccanum VAL. Bull. Inst. Bot. Btzg 12
002) 19 & 15, f. 4; Ic. Bog. 2 (1904) 143, t. 130;
Z;MMERL. Bull. Jard. Bot. Btzg III, 5 (1923)
17-\G. oblongifolium K. & V. ex VAL. Bull.
'St. Bot, Btzg 12 (1902) 20 & 15, f. 5, 6 & 14;
r. &v. Bijdr. 9 (1903) 60; Koorp. Atlas 2 (1914)
7 29; BAKH. f. in Back. Bekn. Fl. Java (em. ed.)
F(1948) fam. 170, p. 3; MEYER Drees, Comm.
O%. Res. Inst. n. 33 (1951) 714.—G. caulocarpum
Q Scu. in K. Sch. & Laut. Nachtr. (1905) 348;
-0 & BeneD. Bot, Jahrb. 54 (1916) 161.—G.
25'9['17Pinense MERR. Philip. J. Sc. 3 (1908) Bot.
% ~~G. batanense MERR. ibid. 3 (1909) Bot.
7, En. Philip. 3 (1923) 309.—G. stenophyllum

...............

4. G. arfakense

MERR. Philip. J. Sc. 7 (1912) Bot. 329, non GILG
& BENED. 1916; En. Philip. 3 (1923) 310.—? G.
pulgarense ELM. Leafl. Philip. Bot. 5 (1913) 1808;
MerR. En. Philip. 3 (1923) 310.—G. brevipes
MERR. Philip. J. Sc. 9 (1914) Bot. 384; En. Philip.
3 (1923) 309.—G. laxa ELM. Leafl. Philip. Bot. 8
(1915) 2746; Merr. En. Philip. 3 (1923) 310.—
G. mindanaense ELM. Leafl. Philip. Bot. 8 (1915)
2747.—G. acuminatissimum GILG & BENED. Bot.
Jahrb. 54 (1916) 159, f. 3, non MERR. 1922.—G.
antherotrichum GiLG & BENED. lc. 158, f. 2.—G.
psychotrioides GILG & BENED. le¢. 160.—G.
dasyneurum GILG & BENED. l.c. 161.—G. schlech-
teri GILG & BENED. l.c. 162.—G. longipes MERR.
Philip. J. Sc. 12 (1917) Bot. 296; En. Philip. 3
(1923) 310.—G. nigrescens (BLCO) MERR. Sp.
Blanc. (1918) 305, pro specim., typo excl.; En.
Philip. 3 (1923) 310.—G. pachyphylium MERR.
Philip. J. Sc. 14 (1919) 448; En. Philip. 3 (1923)
310.—G. lancilimbum MERR. Philip. J.Sc. 17 (1921)
304; En. Philip. 3 (1923) 310.—G. ramosii MERR.
Philip. J. Sc. 17 (1921) 304; En. Philip. 3 (1923)
310.—G. pullei CAMMERL. Nova Guinea 14 (1924)
115, t. 12.—G. fasciculata Quis, & MERR. Philip.
J. Sc. 37 (1928) 190.—G. aff. rupestris FORST.:
CHRISTOPHERSEN, Bull. Bish. Mus. n. 128 (1935)
176.—G. dallmannense KAN. & HAT. Bot. Mag.
Tokyo 56 (1942) 164, f. 8.—Fig. 36i.

Shrub or treelet, up to 6(-10) m high. Branches
mostly terete, rarely quadrangular, glabrous or the
young twigs shortly brown- to fulvous-tomentoss.
Leaves ovate to lanceolate, 114-17 by 14-614 cm,
herbaceous to chartaceous, rarely coriaceous,
glabrous or (mainly on the midrib beneath) short-
ly tomentose; base rounded to acute, rarely
emarginate; margin entire or rarely faintly cre-
nulate; apex blunt or acute to long-acuminate,
aristulate or not; nerves (3-)6-10(-11) pairs;
petiole 14-1(-134) cm. Inflorescences mostly
axillary, sometimes partly ramiflorous, often
glomerulous, not rarely laxly paniculate, sometimes
umbelliform, with (l-)several flowers, l4-114
(—414) cm, sparsely (to densely) shortly appressed-
hairy, sometimes glabrous. Pedicels 1-5 mm.
Calyx (%3-)1-2(-2%4) mm high, sepals elliptic or
ovate to broad-triangular, blunt to acute, outside
glabrous to densely short-tomentose. Corolla
(115-)215.-41, mm long, outside glabrous or
rarely fairly densely papillose-hairy, inside the
throat densely to sparsely hairy, sometimes a
second ring of hairs near the base of the tube;
lobes (34-)1-214 mm long, usually blunt, rarely
acute. Stamens variable, especially as to hairiness;
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filaments (/;-)%4-3%4(~1) mm, glabrous to rather
densely hairy; anthers 3-114 mm long, glabrous
or hairy, appendage of the connective absent to as
long as the cells, in the latter case (mainly in @
flowers) triangular above the adnate cells. Ovary
glabrous to densely shortly tomentose; style usual-
ly very short (less than !/ mm), in some forms
(mainly in Sumatra, W. Java, and the Philippines)
about 1(-2) mm, glabrous or rarely slightly pu-
bescent. Fruits mostly slightly flattened-globose,
rarely ellipsoid, ovoid, or obovoid, 4-714(-12)
by 4-6(-9) mm, black when ripe (sec. MERRILL
whitish in G. philippinense, red in G. stenophyllum),
septifragal (but see note).

Distr. Widely distributed, throughout Malaysia
(except in the Malay Peninsula), E. Queensland
(around Innisfail, Ravenshoe, and Rockingham
Bay), and the West Pacific (at least as far north as
the Marianas and east as far as Samoa).

Ecol. Very variable, in the substage of the rain-
forest, but apparently preferring more open
places, often in exposed sites, along forest edges
and river-banks, in young secondary forests and
shrubberies, on steep slopes and in grass fields,
under everwet conditions, in regions subject to a
dry season only, in the montane rain-forest, for
example in the Lesser Sunda Is. only between
700-2200 m; from sea-level up to 2800 m.

Wood anat. Jutrte, Nova Guinea n.s. 9 (1958)
360, f. 8 (sub Geniostoma sp.).

Vern. Itit biru, kaju tain, kitelong, S, maniran
(or meniran)-idju (or -idjo), tumon telong, J;
Philip.: bitig-bitig, Neg., gagadang, lv., saf-
guadan, Mbo., tagobinlod, C. Bis., umum, Ig.;
bochogan, kaju-im-bulut, kaju-tai, kopopojoan-
wewene, mawotai, Cel., gandarusa-utan, Ambon.

Notes. As has been alluded to under the genus,
G. rupestre is extremely variable, both in vegeta-
tive and in floral characters; fruit characters are
{ess variable. There are a number of geographically
more or less restricted races. Part of these are very
local and often known from a few specimens only;
others are locally sometimes sharply delimited but
in other regions connected by intermediates. I
deem it premature to venture on a subdivision of
this species and it is doubtful that this will ever be
possible on more than a local scale.

Some of these local forms, and some single
specimens, have only with some doubt been in-
cluded in G. rupestre. G. pulgarense is known only
from the type-collection (ELMER 13197, Mt
Pulgar, Palawan, Philippines; fruiting specimen),
and deviates from the mountain form described
from Luzon as ‘G. cumingianum’; it seems to be
more closely related to the form of Mt Kinabalu,
Borneo. The type specimen of G. avene (TEYSMANN
s.n., P. Gebeh, E. Moluccas; fruiting specimen)
also comes close to G. pulgarense, with the ex-
ception only of the fruits which are septicidal with
light-coloured, membranous margins.

Two specimens from New Guinea (DOCTERS
VAN LEEUWEN 10345 & 10415) are characterized
by small, narrowly lanceolate leaves (214-5 by
14-1%% c¢m) and small flowers (calyx 0.8 mm,
corolla 2 mm); these specimens were collected
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near the Rouffaer River, on the river-bank be-
tween stones, at 250-300 m.

Among the Celebes specimens, KIELLBERG 2775
from Matano (at 400 m) is mainly aberrant by the
relatively large (11-12 by 7 mm), ellipsoid to
ovoid fruits. KJELLBERG 2681 (Central Celebes
at 1200 m) and Eyma 470 & 2051 (both from
Ceram, at 1550-2600 m) are deviating by very
small flowers (calyx 3;-%/; mm, corolla 114-2
mm, anthers subsessile, 0.4 mm long).

Nomencl. The name G. haemospermumm
STEUD. is illegitimate as it had been based upon
Haemospermum arboreum REINW., and the ept”
theton arboreum should have been used.

The name G. lanceolatum Z. & M. ex MIQ
is illegitimate primarily as being a later homonym
of G. lanceolatum Boier ex DC. (1845), and
secondarily as this name, apparently erroneously
printed under the plate, was corrected in the text
by MIQUEL to montanum, hence not accepted by
him. ’

2. Geniostoma randianum MERR. & PERRY, {
Arn. Arb. 23 (1942) 409.—G. obtusum MERR. &
PERRY, l.c. 410.—Fig. 36a-h.

Shrub or treelet, 2-6 m high, glabrous. Leavé*
often inserted on distinct leaf-cushions, obovat®
or elliptic to lanceolate, 314-4% by 1}4-215 ¢
stiff-coriaceous; base cuneate; apex blunt or acut®
to shortly, broadly, and acutely acuminate, arist’”
late; nerves 5-7 pairs; petiole 6-8 mm. Inflores
cences axillary, 1-5-flowered, dichasial, 1-2 ™
Pedicels ¢, 14 cm. Calyx 114-3 mm high, up 10
about halfway connate, glabrous, lobes acut®:
Corolla 6-7 mm long, outside glabrous, ins
more or less densely hairy in and sometimes aboV
the mouth; lobes acute, 214—4 mm. Filaments Yo
24 mm, glabrous; anthers 14-11 mm long, entire”
ly or partly lax-hairy, appendage of the connecti®
¢. 0.1-14 mm. Pistil glabrous; style 14-3 mm
Fruits usually 1 per axil, flattened-ovoid to ob%
void, 2 by 3;-115 cm, septifragal. .

Distr. Malaysia: New Guinea (Central DIV
Milne Bay Distr.). 4

Ecol. On forest fringes in mossy forest %
shrubberies, 2230-2840 m. 4

Notes. In describing G. obtusum, MERRILL 88 o
PeRRrY observed already that it is closely relat‘?d_ i )
G. randianum, and though there are some difff
ences in fruit, flowers, and leaves, 1 think they
should be combined. s

Well characterized by the large-sized flower
and fruit.

3. Geniostoma weinlandii K. ScH. in K. Sch: 8:
Laut. Nachtr, (1905) 349; GiLe & BENED: B‘;'
Jahrb. 54 (1916) 157, f. 1.—G. acutifolium HIER™’
Nova Guinea 8 (1909) 201. 08
Shrub or treelet, 2-5 m, glabrous or the Yo! A
twigs sometimes thinly tomentose. Leaves 0;’3‘)
to oblong (to lanceolate), (614-)10-21 by (3/2
5-9 cm, tough-papyraceous to thin-chartaceoue;
base rounded to cuneate, apex tapering to 2 jaf
abruptly acuminate, acumen short and triangy P
to long and slender, acute; nerves 5-8(-10) pa!
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Petiole 14-114 cm. Inflorescences axillary and
Partly ramiflorous, umbelliform, short-stalked,
3-5(~4.15)-flowered, 1-2 cm long. Pedicels slen-
der,. (0.6-)0.8-1.3 cm. Calyx 2-2Y5 mm high,
Outside rather densely shortly tomentose, lobes
Semi-orbicular. Corolla 5% mm long, glabrous
on both sides, lobes 314 mm, slightly acuminate,
bmadly imbricate in bud. Stamens glabrous,
laments up to 1 mm, anthers 1-115 mm long, the
4ppendage of the connective small. Pistil glabrous,
Style 114-134 mm. Fruits obovoid to ellipsoid,
¢ 1by 3 cm, sutures distinct,
Istr. Malaysia: New Guinea and ? Moluccas
Aru Ig,),

Ecol, Mainly along forested river-banks, also
O Saccharum-covered shoals in river-beds, 50—
1750 m, FI. fr. probably Jan.-Dec.

Vern. Djangdjangalie, Aru Is., marau, New

Uinea,

Nptes. The species had been based upon two
sDeClmens, SCHLECHTER 14495 (still represented in

» Brsr, K) and WEINLAND s.n. (Bo, BRi,
oBSL, SING), both from Kaiser Wilhelmsland,
am mittleren Bumifluss”. As the WEINLAND
ipeclmen bears both flowers and fruits (especially
® Wroclaw-sheet is a good one) I choose this
# lectotype; the holotype is lost in Berlin.
sterile specimen from the Aru Is. (bb. 25404)
Probably belongs to this species, though it is not
Wite impossible that it represents G. rupestre
Ich js vegetatively not well distinguishable.

:}: Geniostoma arfakense KaN. & HAT. Bot. Mag.
diOkyo 56 (Apr. 20, 1942) 163, f. 7.—G. archbol-
1“"“"1 MERR. & PERRY, J, Arn. Arb. 23 (Oct.
942) 408,
B Shrub or small tree, up to 10(~13?) m high.
N "anches glabrous or the young parts sometimes
cﬁ‘?rsely pubescent. Leaves glabrous or rarely
Celate when very young, (ovate-)elliptic to lan-
chote, (%4-)115=5(-10) by (V4=)1-2(-4%4) cm,
artaceous to coriaceous, base broadly to nar-
bIle Cuneate, sometimes slightly rounded, apex
unt to gradually long and slender acute-acu-
Dejtr}ate’ sometimes aristulate; nerves 4-8 pairs;
) 1ole (114-)214-5(-7) mm. Inflorescences axil-
s> 8lomerulous to laxly cymose, 3%4—2 cm long,
Pto g, 10-flowered; pedicels slender, 114—6 mm.
bfpals mostly acute, 1-1%4 mm long, outside gla-
0°“S or minutely pubescent. Corolla 2-4 mm
(r:& lobes blunt to acute, 114-214 mm, glabrous
n Tely outside papillose-tomentose). Stamens
‘0°§‘“)' shortly patent-hairy, filaments very short
% 7 mm, anthers 3~123 mm, appendage of the
b Nnective up to about half as long. Ovary gla-
smus or sometimes hairy around the style base;
o ¢ almost absent or up to c. 14 mm, glabrous
3\5Dubescent. Fruits globular to slightly ellipsoid,
I)'mm @, septifragal; suture inconspicuous.
S 18tr. Malaysia: New Guinea.
é‘cOl- In and mainly along primary, rarely
er°“dary forests, along river-banks, on grassy
s°i°reste.d slopes, and in low regrowth on peaty
Tun, Mainly 1700-2600 m. Fi, (March, April)
®~Dec., fr. June-Nov.

Vern. Kegopa, kiaugupa, mongemandimand,
raurau, tuoparimoh, tuwapalimo.

Notes. There is some variation in details,
mainly in the shape and size of the leaves and the
number of flowers per inflorescence.

The alliance is with G. oleifolium S. MOORE
from New Caledonia, but it comes also very close
to some E. Malaysian forms of G. rupestre (‘G.
pullei’ and *G. pulgarense’ especially) from which
it only differs by the glabrous mouth of the corolia.

Dubious

Anassera rumphii SPANOGHE, Linnaea 15 (1841)
325, nom. nud.

Neither the specimen, nor the drawing (“Icon.
n. 27”) could be localized.

Geniostoma gilgii MERR. & PERRY, J. Arn. Arb. 23
(1942) 409.—G. stenophyllum GiLGc & BENED.
Bot. Jahrb. 54 (1916) 162, nom. illeg., non MERR,
1912,

Described from New Guinea. Possibly a sy-
nonym of G. rupestre, but the description shows
some discrepancies with that species and authentic
material could not be localized.

Excluded

Anasser moluccana LAMK, Illustr. 2 (1793) 40, is
according to BAKKER, Fl, Mal. I, 5§ (1957) 356-359
= Pittosporum moluccanum (LAMK) MIQ. (Pitto-
sporaceae).

Anasser laniti Brco, Fl. Filip. (1837) 112, is
according to MERRILL, Sp. Blanc. (1918) 313 =
Wrightia laniti (BLco) MERR. (Apocynaceae).

Geniostoma acuminatissima MERR. Philip. J. Sc.
20 (1922) 432, nom. illeg., non GILG & BENED.
1916, is according to BREMEKAMP, Candollea 16
(1957) 93 = Lasianthus furcatus (M1Q.) BREMEK.
(Rubiaceae).

Geniostoma acuminatum WALL. in Roxb. Fl. Ind.
2 (1824) 316, is according to BENTHAM, J. Linn.
Soc. Bot. 1 (1856) 69 = Urophyllum streptopodium
WALL. (Rubiaceae).

Geniostoma crassifolium BTH. J. Linn. Soc. Bot.
1 (1856) 96. A species described from the Isle of
Pines near New Caledonia, in Index Kewensis
erroneously cited as from the Philippines. i

Geniostoma nigrescens (BLco) MERR. Sp. Blanc.
(1918) 305.—Tayotum nigrescens Brco, Fl. Filip.
(1837) 105; ed. 2 (1845) 76; ed. 3, 1 (1877) 141.
MERRILL wrongly referred BLANCO’s description
to G. philippinense; the ‘illustrative specimen’
distributed by him (MEerrILL, Sp. Blanc. 878) I
reckon to belong to G. rupestre. FERN.-VILLAR
(Nov. App. 1880, 136) was also mistaken by re-
ducing BLANCO’s species to Norrisia malaccensis
GARDN. In fact BLANCO’s monotypic genus cannot
represent any Loganiacea; the fruit which is said
to be enveloped by the calyx, excludes it from that
family.
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Fig. 37. Cynoctonum sphaerocarpum LEENH. a. Habit, X 24, b. flower, X 8, c. ditto, longitudinal sectioné
X 8, d. fruit, X 4, e. seed, X 20.—C. mitreola (L.) BRITT. f. Habit, X 24, g. fruit, X 4, k. seed, ¥
(a combined from CLEMENs 29469 and JAHERI 286, b—e CLEMENS 29469, f~h HOOGLAND 4365)-
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9. CYNOCTONUM

GMEL. Syst. (1791) 443.—Mitreola LINNE, Gen. PL. ed. 1 (1737) 377.—Ophiorhiza
LINNE, ibid. ed. 5 (1754) 74, p.p.—Mitreola BOEEMER in Ludwig. Def. Gen. Pl
(1760) 31, nom. illeg., p.p.— Mitreola SCHAEFF. Bot. Exped. (1760) 11, nom.
illeg —Selenocera Zipp. ex SPAN. Linnaea 15 (1841) 316.—Parophiorrhiza CLARKE
n Hook. £, FI. Br. Ind. 3 (1880) 85.—Fig. 37.

Herbs, annual and erect or perennial and creeping at the base. Leaves petioled
Or sessile; interpetiolar stipules well developed or reduced to a transverse ridge.
"florescences terminal and/or axillary, usually long-peduncled, dichasial with
Ong cincinnate branches. Flowers on short pedicels to subsessile, 5-merous.
Calyx almost parted to the base. Corolla urceolate, lobes short, imbricate in bud,
Mouth closed by a dense ring of hairs. Stamens short, included; anthers introrse,
Cells free. Pistil semi-inferior; ovary 2-celled, each cell with many, small, anatro-
Pous ovyles; styles 2, short, sometimes absent; stigmas more or less adnate to
®ach other. Capsules 2-horned, rarely globular, almost free from the calyx, both

C@rpels dehiscent along the ventral suture. Seeds oo, small, with fleshy endosperm.
a IStr. Six spp. in tropical and subtropical America (1 endemic), Madagascar (2 endemic), SE. Asia
ndemic), Malaysia (1 endemic), and North Australia (Arnhem Land). Cf. LEeNH. Pac. Pl. Areas 33.
s col. Preferably on wet spots under seasonal conditions, on heavy clay soils or limestone, not or
Bhtly shaded.
mi otes. In defining the genus Ophior(r)hiza, LINNAEUS included two species, viz O. mungos and O.
!reola (Sp. P1. 1753, 150). The former species is an Ophiorhiza (Rubiaceae) in the current sense. and
¢ type of the genus; the latter was based upon Mitreola L. 1737, which is the present Cynoctonum
”’fola. LupwiG based his genus Mitreola upon LINNAEUS Gen. Pl. 1737; as he cited, however,
Phiorhizq L. as a synonym, his name is superfluous, hence illegitimate.
Lan the same year as LUDWIG, SCHAEFFER described his (new) genus Mitreola, without a reference to
0 Nﬁ, but clearly distinguishing it from Ophiorhiza L. The preface of SCHAEFFER’s publication is dated
Ober 1760; though the month of LubwiG’s publication is unknown, it is at least probable that it
Peared earlier in the year and antedated SCHAEFFER’s name.
ang € genus is especially closely related to Mitrasacme, the main differences being the 5-merous flowers
the semj-inferior ovary. '

KEY TO THE SPECIES

1,
L. i:‘““llal erect herb. Pistil with two distinct styles. Fruits 2-horned . . . . . . . 1. C. mitreola
Crennial herb, creeping in the basal part and rooting at the nodes. Pistil with sessile stigmas. Fruits
8obular, only slightly bilobed at the top . . . . . . . e e e 2. C. sphaerocarpum

1

BOtCVHOCtonum mitreola (L.) Brirt. Mem. Torr.
Ga{dc" 5 (1894) 258; HocHr. Bull. N.Y. Bot.
&PE. 6 (1910) 284, incl. var. orthocarpa; MERR.
) ck'““" J. Arn. Arb. 29 (1948) 163; BAkH. £, in
D4 I}ekn. Fl, Java (em. ed.) 7 (1948) fam. 170,
lE,’\ ‘"C{. var. lilacina; Blumea 6 (1950) 382;
(195250N in Britton & Brown, Ill. F1. U.S. ed. 2, 3
8, P) 54, fig. p. 55.—Ophiorhiza mitreola LINNE,
2 (17'- (1753) 150.—C. petiolatum GMEL. Syst.
G.n°1) 443.—Mitreola paniculata WALL. ex
(1345 Gard. Dict. 4 (1837) 171; DC. Prod. 9
(1850) 9; WiGHT, Ic. 4 (1850) 14, t. 1600; Illustr. 2
Ly )t 156 b fig. 1 (15-21); Hook. Ic. PL. (1852)
in .3 MiQ. FL Ind. Bat. 2 (1857) 361; PrRoGEL
By, It Fl. Bras. 6, 1 (1865) 266, t. 71; KOORD.
By b Java 3 (1912) 57; CamMERL. Bull. Jard.
Bag, 2128 111, 5 (1923) 298, incl. var. lilacina
o), BACK. Onkr. Suiker. (1931) 485.—Mi-
(1839, oldenlandioides G. DoN, Gard. Dict. 4
Noox 172, nom. illeg.; DC. Prod. 9 (1845) 9;
Bo | Ie. P, (1852) t. 827; Bru. J. Linn. Soc.
(1856) 91; Miq. Fl. Ind. Bat. 2 (1857) 360;

BTH. Fl. Austr. 4 (1869) 349; CLARKE in Hook.
f. FlL. Br. Ind. 4 (1883) 79; BoerL. Handl. 2 (1899)
449 & 458; KING, J. As. Soc. Beng. 74, ii (1908)
598; Dop, Fl. Gén. 1.-C. 4 (1912) 155, f. 20 (1-2);
GILG & Benep. Bot, Jahrb. 54 (1916) 163; ibid.
56 (1921) 547; RipL. Fl. Mal. Pen. 2 (1923) 413;
GAMBLE, Fl. Madras 5 (1923) 863; KANJILAL &
Das, Fl. Assam 3 (1939) 310; HENDERs. Mal. Nat.
J. 6 (1950) 303, f. 287; KERR in Craib, Fl. Siam.
En. 3 (1951) 52.—Selenocera secundiflora Zipp.
ex SpaN. Linnaea 15 (1841) 316.—Mitreola
petiolata TOrRR, & GRrAY, FL. N, Am. 2 (1841) 45;
DC. Prod. 9 (1845) 8; BtH. J. Linn. Soc. Bot. 1
(1856) 91; ProGEL in Mart. FlL. Bras. 6, 1 (1865)
266, t. 82 (1); MErR. Philip. J. Sc. 11 (1917)
Bot. 307; SpecHT, Rec. Am. Austr. Exp. Arnhem
Land 3 (1958) 468.—Mitreola inconspicua Z. & M.
in Mor. Syst. Verz. (1846) 55.—C. paniculatum
B. L. RoB. Proc. Am. Ac. Arts Sc. 45 (1910)
396; MERR. Pap. Mich. Ac. Sc. 23 (1938) 188.—
Fig. 37f-h. .
Erect, annual herb, simple or branched from
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. .o of
Fig. 38. Spigelia anthelmia L. a. Habit, X 14, b. stipules, X 3, c. flower, X 3, d. longitudinal section 06
corolla with pistil, X 414, e. calyx with persistent basal part of fruit, X 414, f. fruit, X 3, g. seedSs
(a-b, e CoERT 624, c—d HoLsTvooGD 78, f~g RAHMAT 8401).
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the base, 5-80 cm high. Stem quadrangular to
Narrowly 4-winged, glabrous. Leaves with broadly
deltoid, 1-114 mm high, interpetiolar stipules,
Ovate to ovate-oblong, 1%4-7 by 1-31%4 cm,
erbaceous, very sparsely appressed-pubescent or
gl‘=lbl”§)us apart from the appressed-ciliate entire
Margin, base obtuse or acute, usually decurrent,
apex obtuse to acute; nerves 4-10 pairs, ascending;
Petiole grooved, 14-3 cm long. Inflorescences
gﬁrtly terminating the stem and few-leaved
Tanches, partly in the highest leaf-axils, widely
Tanched, the ultimate branches 2-15 cm, slender,
8labrous or shortly ciliate under the nodes. Bracts
Narrowly deltoid, 114—2 mm long. Flowers shortly
ge icelled to subsessile. Calyx obconical, 114 mm,
®bals ovate, acute, with broad, membranous
gz)afglns,- glabrous. Corolla 1-2 mm, halfway
si Nnate, lobes oblong-ovate, acute; corolla out-
- € and lobes inside papillose. Stamens inserted
Just above the base of the corolla-tube, glabrous;
stalments Va~l4 mm. Pistil glabrous, with 2 free
03’ es 14-14 mm long; stigmas globular, connate
cili not. Capsules 2-horned, 2-3%4 mm long,
x 1ate on midrib and along the margins or fuily
Ppre.ssed-pubescent, the horns either straight and
I‘Varlcating or curved inwards. Seeds ellipsoid,
2‘/5 mm long, concave on one side, smooth.
Istr. SE. United States, Central and tropical
th America, SE. Asia from Bombay to Tonkin,
and alaysia: Malay Peninsula (peninsular Siam
0 Lang.kawi Is.), N. Sumatra, Java (especially
Bammon in the teak-forests of the eastern halif),
Wean, Kangean, Bali, Timor, Tanimbar Is.,
M.Cﬂebes (also Buton L.), Philippines (Luzon,
Indoro, Bohol), New Guinea, and N. Australia
"hem Land). Introduced in the Carolines
ap and Palau).
Col. Forest edges, along roads, on grassy
ikens' sometimes as a weed on fields, on sayvah-
Drefs ete.; on shghtly shaded, badly d_ramed,
espee{ably marly soils, up to 600 m alt.; in Java
Lanclally‘ along fire brakes in teak-forest, on
V.gkam I. on limestone rocks near the sea;
P ously bound to areas subject to a dry season.
‘Vat the end of the rainy season.
mq eIn. Ki fatu, Timor; Philip.:
Ctindug, Mang.
eSCO_tes. The flowers are usually white. BACKER
l'ron:lbed a var. lilacina based upon specimens
Viole Central Java which were characterized by
"‘enst flowers and straight fruit lobes; the speci-
from Langkawi L. are also said to have pale

Soy

Plaj
d

tagarinuk

mauve flowers, and here the fruit lobes are also
straight. HOCHREUTINER distinguished three va-
rieties based upon the shape of the fruit. As his
varieties are neither sharply delimited (var. in-
termedia comprises all specimens which do not
show one of the extreme fruit forms) nor geo-
graphically restricted (only the frequency may be
different) they seem to have no taxonomic value.

Jover (Bull. Mus. Nat. Hist. Nat. II, 6, 1934,
291-301) described two species from Madagascar:
Mitreola perrieri and Mitreola turgida, which are
closely related to the present species; both are espe-
cially different in the shape and size of the fruit.

The name Mitreola oldenlandioides WALL. was
not validly published by G. Don, as it was not
accepted by him as a species.

2, Cynoctonum sphaerocarpum LEenH. Bull. Jard.
Bot. Brux. 32 (1962) 417.—Fig. 37a-e.

Perennial herb, in the basal part creeping and
rooting at the nodes. Stem terete to faintly qua-
drangular, at the top with two narrow wings most
distinct below the nodes; glabrous. Leaves gla-
brous, with narrowly triangular, 114 mm long,
acute, -soon shrivelling interpetiolar stipules,
(elliptic-)oblong, 6-14 by 3-6 cm, thin-papyrace-
ous, base cuneate and decurrent, apex tapering
acute-acuminate; nerves ¢. 8 pairs; petiole flat
above, 1-1'4 cm. Inflorescences terminal and
axillary, glabrous, rather dense, 2-3 cm long,
7-8 cm peduncled, ultimate branches short.
Bracts narrowly deltoid, up to 114 mm. Pedicels
slender, 1-114 mm. Calyx obconical, 1-1%4 mm
long, sepals oblong-ovate, acute, with broad mem-
branous margins, glabrous. Corolla 2 mm long,
white, lobes ¢. 25 mm, elliptic, rounded, papillose
inside. Stamens inserted about halfway the corolla-
tube, glabrous, filaments 14-14 mm, anthers
elliptic-ovate, 14 mm long. Pistil glabrous, stigmas
subsessile, connate. Fruits broad-ovoid, bilobed,
not or only very slightly split at the apex, ¢. 3 mm
@. Seeds about hemispherical to tetraedrical, c.
3% mm, minutely warty.

Distr. Malaysia: Borneo (twice collected: Mt
Kinabalu, at about 1800 m, A. fr. May; Bt
Liangbatu).

Note. Apparently closely related to C. pedi-
cellatum (BTH.) B. L. Ros., a species described
from the Sikkim and also cited from S. China
(Yunnan, Kweichow); it differs from the Bornean
one mainly by distinct styles and mitre-shaped
fruits.

10. SPIGELIA

190y 90 (Am. spp.).—Fig. 38.

UNNE, Gen, PI. ed. 5 (1754) 74; Sp. P1. 1 (1753) 149; L. B. Smrt, Wrightia 2

Mf\nnual or perennial herbs or undershrubs. Leaves often partly in (pseudo)
Orls at the base of the inflorescence, short-petioled or sessile, the bases connected
alntqrpetiolar stipules or sheaths. Inflorescences terminal and/or in the upper
“axils, cincinnous, sometimes reduced to a few flowers. Flowers sessile or al-
05t 50, 5-merous. Calyx: sepals free or connate at the base, inside at the base
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with some colleters. Corolla: tube tubular, lobes valvate in bud, shorter than the
tube. Stamens included, anthers dorsifixed, introrse, lanceolate or ovate, 2-celled.
Ovary superior, 2-celled, with many ovules. Capsule 2-lobed, 2-celled, 4-valved,
valves caducous with the exception of a cupular basal part (fig. 38e). Seeds
some per cell, globose to angular, verrucose; endosperm fleshy or cartilaginous.

Distr. About 50 spp. in tropical and subtropical America, one naturalized in W, Africa and in Malaysia.

1. Spigelia anthelmia LiNNE, Sp. PL. 1 (1753) 149;
SiMs, Bot. Mag. (1822) t. 2359; DC. Prod. 9 (1845)
7; BisscHoP GREvV. PL. N.1, (1883) 611; BAck. Trop
Natuur 1 (1913) 65, f. 1-4; Heyng, Nutt. PL
(1927) 1267; Back. Onkr. Suiker. (1931) 484;
‘BakH. f. in Back. Bekn. Fl. Java (em. ed.) 7 (1948)
fam. 170, p. 4; L. B. SmiTH, Wrightia 2 (1960) 98;
LEeUwENB. Acta Bot. Neerl. 10 (1961) 460, f. 1,
map 1.—Fig. 38.

Annual herb, 2-25(-~70) ¢cm high, unbranched or
with some pairs of strong branches near the base;
stems erect, terete, glabrous, with a few remote
pairs of rather small leaves and an apical pseudo~
whorl of 4 larger ones. Leaves connected by
interpetiolar, broadly triangular, blunt, glabrous
stipules, ovate-oblong to ovate-lanceolate, 3-10
by 34-5 cm, herbaceous, scabrous above, glabrous
beneath, cuneate and often decurrent at the base,
attenuate at the apex; nerves 4-5 pairs, strongly
ascending; petiole 0-1 cm. Inflorescences terminal
and usually in the axils of the whorled upper
leaves, up to 15 ¢cm long, peduncle very short,
glabrous or nearly so; bracts lanceolate, 2-3 mm
long. Flowers spaced, (sub)sessile. Sepals free,
quincuncial in bud, somewhat unequal in length,
ovate-linear-lanceolate, 2-314 mm, acute, glabrous
or outside sparsely puberulous, pale green. Corolla
salver-shaped, glabrous, white to red or purplish;

tube 614-15 mm, lobes exduplicative-valvate in
bud, triangular, 2-214 mm long.Stamens glabrous,
inserted slightly below the middle of the tube,
filaments filiform, -~ 1 mm, anthers attached
slightly above the base, lanceolate, 114~134 mm,
obtuse. Ovary glabrous, subglobose, 14-34 mm &,
style cylindrical, 34 mm; stigma ovate-lanceolate,
2 mm, pubescent near the tip, caducous. Capsule
4-5 by 5-6 mm, squamulate-tuberculate mainly
in the upper half. Seeds obliquely ellipsoid orf
ovoid, 2-3 by 114-2 mm, dull brown, tuberculate.

Distr. Native in America from Mexico and
Florida to Peru and Brazil, naturalized in tropical
West Africa and in Malaysia: Sumatra, Java
(mainly West and Central), and Lesser Sunda Is-
(Sumba).

Ecol. A weed of sandy seashores, river-banks,
fields, gardens, roadsides, waste places, from the
beach up to 600 m; locally often common, but ont
the whole rather rare. A self-pollinating plant;
the flowers are open from 2-5 in the afternoon-
Fl. fr. Jan.—Dec.

Uses. A decoction of the roots is well known
to be a very effective vermifuge.

Vern. Wormgrass, E, sammondjo,
djukut puntir, taih manuk, S, platikan, J.

Note. Reported to be very poisonous.

Sum.,

11. MITRASACME

LaBiLL. Nov. Holl. PL. Spec. 1 (1804) 35, t. 49; LeenH. Bull. Jard. Bot. Brux. 32
(1962) 440.—Fig. 39-47. ' . .

Annual or perennial herbs. Leaves in pairs along the stem or rosulate, (sub)-
sessile, connected at base by a membrane, stipules not separately distinguishable;
one- or curvi-nerved. Flowers either solitary in the leaf-axils, rarely terminal, Of
in terminal and/or axillary cymose inflorescences, 4-merous. Calyx 4-, rarely
2-lobed, sepals about halfway connate; colleters few or absent. Corolla urceolate,
campanulate, or salver-shaped, membranous to thin-fleshy, often bearded in the
mouth; lobes exduplicate-valvate in bud. Stamens inserted on the lower half of
the corolla-tube, mostly included, filaments usually filiform; anthers 2-celled,
introrse, extrorse, or rarely latrorse. Pistil superior or slightly inferior, glabrous;
ovary 2-celled with many ovules per cell; styles 2, usually free in their basal an
connate in the upper part, rarely entirely connate or completely free; stigm2
truncate to 2-lobed; anthers and stigma always at about the same height. Capsule
opening by apical loculicidal slits, 2-horned, the horns terminated by the styles,
which may be torn loose (e.g. fig. 391) or remain partly connate (e.g. fig. 42f)-
Seeds oo, minute, ellipsoid or angular; testa thin, endosperm fleshy.
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Distr. About 40 spp., mainly Australian, furthermore in Tasmania, New Zealand, New Caledonia,

alaysia, the Carolines, and in Asia from the Deccan and Ceylon to Central Japan and Korea. '

Ecol. Heliophilous plants from dry to wet open places, locally often gregarious, from sea-level to
above 3000 m.

Notes. This largely Australian genus is in urgent need of revision. In the past the habit of the plant
Played a great part in specific delimitation. For that reason some species, for example M. polymorpha

- BR. and M. alsinoides R. BR., were supposed to have an extensive area of distribution, reaching from

¢w South Wales (both were originally described from Sydney) to continental Asia and Japan. During
the revision of the Malaysian species I found very useful and constant characters in the flower mor-
Phology and the seed-coat, coinciding with sometimes small but constant characters in the stem, leaves,
InﬂOrescences, and pubescence, but not with habit. In my opinion M. polymorpha and M. alsinoides are
Testricted to subtropical eastern Australia. What, in Malaysian literature, was called *“M. polymorpha’
I8 the lowland form of M. pygmaea, though the habit is quite different from that of Australian speci-
ens. The Indo-Malaysian material formerly included in ““M. alsinoides™ comprises at least 4 well de-
fined species which possess nearly the same habit.

It fell outside the scope of this work to verify the subdivision of the genus as proposed by R. BROWN
:“dl later authors, the more so because for distinction I have used a number of characters formerly

Cglected. : .
. Many species look very much alike some of the smaller species of Hedyotis (Rubiaceae). Mitrasacme
s casily distinguished by the superior fruit (in Hedyotis distinctly adnate to the calyx for the greater part)
ich is typically mitre-shaped, the superior ovary, and the short corolla-lobes (in Hedyotis about as
0ng as the tube) and included stamens; furthermore by the absence of raphides in the leaves (in Hedyotis
and rejated genera these are very conspicuous).

Morph. CLaRkE (in Hook. f. Fl. Br. Ind. 4, 1883, 80) mentioned of M. ‘polymorpha’: “‘stems . .,
8landular hairy below”. KLETT (in Mez, Bot. Arch. 5, 1924, 327) mentioned the presence of capitate-
8andular hairs in M. tenuiflora BTH. Neither in these nor in any other species could I find them.

lhe inflorescence, if many-flowered, can be best described as irregularly repeatedly umbellate. At every
Node of the rachis there are 2 lateral branches; each of these bears usually 1 or more collateral much
feeblc:r or often unifiorous ones. Both these branches or only one of them may represent the peduncle of

€ next umbel; the continuation of the rachis is mostly much feebler or fully suppressed (fig. 42a).

. The corolla is very thin in most species and usually much shrunk in herbarium specimens; the absolute
Imensions (especially the lower values) are therefore not very reliable.
Stathe degree to which the styles are connate is different in anthesis and fruit, usually less in the latter
e, .

KEY TO THE SPECIES

L Flowers in distinct terminal inflorescences. Styles during anthesis free for ¢. 14-14; stigma distinctly
2lobed (fig. 39j, 42¢).
- Corolla salver-shaped, 1-13; cmlong. Fruits 5-714 by 2-314 mm; styles only connected by the stigma

2 or free. Peduncle with some pairs of appressed, bract-like leaves . . . . . . . . 1. M. elata
» Corolla urceolate to campanulate, up to 14 cm long. Fruits ¢. 114 mm @; styles still about halfway
Connate. Peduncle without appressed, bract-likeleaves . . . . . . . . . . .. 2. M. pygmaea

* Flowers solitary, axillary, sometimes terminal, not in distinct peduncled inflorescences. Styles during
anthesis at least halfway free; stigma truncate or rarely slightly 2-lobed (e.g. fig. 45¢).
> Stem distinctly 4-ribbed to narrowly 4-winged, usually glabrous. Testa coarsely reticulate.
3. M. indica
. Stem terete to somewhat flattened, nearly always pubescent. Testa minutely reticulate (fig. 47g-h)
Or more often densely warty (fig. 46g). .
. !-eaves on the lower surface with distinctly thickened midrib and margins, ¢. 215 by 114 mm;
internodes about as long as the leaves. Sepals distinctly more than halfway connate.
4. M. saxatilis
4 Midrib and margins not distinctly thickened, leaves longer and narrower, at least 4 by 1 mm;
Internodes at least in the upper part of the plant much longer than the leaves. Sepals about halfway

Connate.
- Leaves and sepals with a narrow white membranous margin. Calyx 314 mm, glabrous. Anthers
Sagittate, 1 mm long, introrsely dehiscent . . . . . . . . .. .. .. 5. M. albomarginata

+ Leaves and sepals without a white margin. Calyx up to 214 mm, ciliate. Anthers about elliptic,
up to 14 mm long, extrorsely dehiscent.
6. Flowers terminal and in the upper leaf-axils. At least the lower leaves elliptic, 4-6 mm long,
squamulate-ciliate along the margin . . . . . . ... . ... .... 6. M. neglecta
6. Flowers exclusively in the upper leaf-axils. All leaves lanceolate, 5-9 mm long, glabrous.
7. M. bogoriensis
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1. Mitrasacme elata R. Br. Prod. (1810) 453;
DC. Prod. 9 (1845) 11; F. v. M. Fragm. 1 (1859)
132; BtH. FL Austr. 4 (1869) 354; F. M. BAIL.
Queensl. Fl. 3 (1900) 1018; Compr. Cat. Queensl.
PL. (1913) f. 313; EwarT & Davies, Fl. North.
Terr. (1917) 219.—M. nudicaulis REINW. ex BL.
Bijdr. (1826) 849; DC. Prod. 9 (1845) 12; MIQ-
Fl. Ind. Bat. 2 (1857) 361; BoErL. Handl. 2 (1899)
458; non BTH. in Hook. J. Bot. Kew Misc. 5 (1853)
56, et Auct. Div. (= mostly M. pygmaea var-
pygmaea, sometimes var. malaccensis, or
erophila LEENH.).—M. trinervis SPAN. Linnaea 15
(1841) 335; DC. Prod. 9 (1845) 560; Miq. FL. Ind.
Bat. 2 (1857) 361.—M. longifiora F. v. M. ex BTH.
Fl. Austr. 4 (1869) 354; F. M. BAIL. Queensl. Fl.
3 (1900) 1018; EwarT & Davies, Fl. North. Terr.
(1917) 219.—Fig. 39-40.

Erect annual, 35-85 cm. Leaves radical, rosulate
(often already withering during anthesis), sessilé;
oblong to- lanceolate, 15415 by ;-1 cm,
fleshy, glabrous, narrowed at the base, apex blunt,
3(-5)-nerved. Inflorescences terminal and some-
times axillary, laxly paniculate with up to 4 lateral
branches per node (usually irregular and few-
flowered); peduncle long, ¢. 114 mm g, terete
smooth to minutely fluted, glabrous to minutely
tomentose especially near the base, with som¢
distant pairs of appressed bract-like leaves, acute-
lanceolate, c. 5 mm long, connate at the basé,
minutely ciliate. Bracts similar but smaller an
patent. Pedicels 2-314 e¢m. Calyx campanulaté,
3-8 mm long, for 14-3% connate, glabrous, tube
membranous, lobes oblong and acute or sem!
orbicular and apiculate, thickened. Corolla salver-
shaped, inside sparsely pubescent in the lower
half of the tube, and with a thickened fimbriaté
rim in the mouth, outside (creamy or) salmon-
pink to brownish, inside creamy to white; tub®
slender, 1-13% cm, lobes elliptic to oblong, (2-)
4-12 mm, shortly acuminate. Filaments c. 6 mm
long, anthers basifixed, ovate-lanceolate to lineat
or sagittate, 1-2 mm, blunt, latero-introrse. Ovary
1-2 mm, tapering into the styles, which are con
nate for the far greater part, 5-9 mm long, slendefs
stigma 2-lobed, 1 mm long. Capsule for the greatel
part enveloped by the persistent calyx, slender- 0
globular-mitre-shaped, 5-7Y5 by 2-314 mm, styleS
either torn loose or only connected by the stigm?
when mature. Seeds angular, minutely warty:

Distr. Tropical Australia and SE. Malaysia:-
Lesser Sunda Is. (Sumba, Solor, Timor), and New

. Guinea. Fig. 41. . :
Ecol. Savannahs and parklands, up to 2000 M-

Fig. 39. Mitrasacme elata R. Br. var. elatd:
a. Habit, X 2/, b. flower, X 1, d. calyx, X 2
f. opened corolla-tube, X 2, g. anther, X ’
h. pistil, X 31, i. ovary, X 7, j. stigma, X !
k. cross-section of ovary, X 7, L fruit, X 2,
seeds, X 4, n. embryo, X 48.—var, brevica*
LEENH. c¢. flower, X 1, e. calyx, X 2 (a-b, 4
f-m VAN ROYEN 5027, ¢ and e SPANOGHE in her b.
L 908.127-526). -
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Fi ’ .
Ve 40. Mitrasacme elata R. Br., Andjai, Kebar
ley, W. New Guinea (VAN ROYEN & SLEUMER
6756) (SLEUMER, 1961).

var. elata.—M. elata R. BR.

Calyx 4-8 mm long, connate for 14-24, lobes
oblong, acute (fig. 39d). Fruit oblong, 6-7)4 mm
long.

Distr. Australia (Arnhem Land) and Malay-
sia: New Guinea (also in Fergusson I1.).

Ecol, Dry savannahs and parklands, from sea-
level up to 2000 m. Fl. fr. Jan.-Dec.

var. brevicalyx LEENH. Bull. Jard. Bot. Brux. 32
(1962) 446 .—M. nudicaulis REINW. ex BrL.—
M. trinervis SPAN.—M. longifiora F.v. M. ex BTH.

Calyx ¢. 3 mm long, connate for 24-34, lobes
mostly semi-orbicular and apiculate (fig. 39%e).
Fruits subglobular, ¢. 5 mm g.

This var. brevicalyx is primarily based upon, and
thus typified by M. trinervis SpaN. (holotype
SPANOGHE s.n. in L).

Distr. Australia (Northern Territory and
Queensland), in Malaysia: Lesser Sunda Is.
(Sumba, Solor, Timor), and some dubious spe-
cimens from E. New Guinea. )

Ecol. Grassland and bare slopes, at 450-1000
m. Fl. fr. March-June.

Notes. ‘M. elata’ and ‘M. longiflora’ are
clearly distinguishable in Australia, as there, apart
from the varietal characters cited above, the for-
mer is a distinctly more robust plant with much
larger flowers. The differences fade away in New
Guinea, however, where many of the specimens
are very slender and have small flowers as ‘M.
longiflora’, but share the long calyx and oblong
fruit with typical M. elata. These proved to be the
only *“either ... or...” characters.

Vi 5

Fig. 41. Distribution of Mitrasacme elata R. BRr.,
representative for those species restricted to trop-
ical Australia and adjacent parts of Malaysia.

The structure of the inflorescence is somewhat
complicated. In a well developed specimen the
lower one or two nodes have four lateral branches,
two collateral ones in every axil. In many speci-
mens the central axis is less well developed or
completely suppressed, the number of lateral
branches may be less, and their size may differ
considerably.

The nearest related species is M. connara R. BR.
from tropical Australia which differs by the
following characters: leaves not rosulate but some
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pairs close to each other. at the base, linear-
lanceolate, cauline leaves 34-1 cm long, inflores-
cence more-flowered, styles fully connate, stigma
truncate.

Another closely allied species is the Australian
M. exserta F. v. M., which is at first sight different
by its dense, umbellate inflorescences.

2. Mitrasacme pygmaea R. Br. Prod. (1810) 453;
DC. Prod. 9 (1845) 11; BtH. J. Linn. Soc. Bot. 1
(1856) 92; Fl. Austr. 4 (1869) 357; F. M. BAIL.
Queensl. FL. 3 (1900) 1019; BaNks & SoL. Bot.
Cook’s Voy. 2 (1901) t. 208; BakH. f. in Back.
Bekn. FL. Java (em. ed.) 7 (1948) fam. 170, p. 6;
HARA, J. Jap. Bot. 30 (1955) 23, incl. var. malac-
censis, excl. syn. M. nudicaulis et trinervis; LEENH.
Bull. Jard. Bot. Brux. 32 (1962) 452.—M.
polymorpha (non R. Br.) CLARKE in Hook. f.
Fi. Br. Ind. 4 (1883) 80, incl. var. parishii, excl.
syn. M. trinervis; FOrRBES & HEMsL. J. Linn. Soc.
Bot. 26 (1889) 118, incl. var. grandiflora; BOERL.
Handl. 2 (1899) 450 & 458; KING, J. As. Soc.
Beng. 74, ii (1908) 599; Dor, Bull. Soc. Bot. Fr.
57, Mém. n. 19 (1910) 5; Fl. Gén. 1.-C. 4 (1914)
158, f. 20 (3-4); GamBLE, Fl. Madras 5 (1923)
864; Merr. En. Philip. 3 (1923) 311; RipL. FL
Mal, Pen. 2 (1923) 413; Merr. & CHUN, Sunyat-
senia 5 (1940) 171; GuiLLAUMIN, Fl. Nouv. Cal.
(1948) 285; HENDERS. Mal. Nat, J. 6 (1950) 304,
f. 288; KERR in Craib, Fl. Siam. En. 3 (1951) 53;
MaxkiNo, Ill. Fl, Japan, rev. ed. (1954) 217, f.
650.—M. capillaris WALL. in Roxb. FlL Ind. 1
(1820) 420; D. DoN, Prod. Nepal. (1825) 129;
DC. Prod. 9 (1845) 11; BTH. J. Linn. Soc. Bot. 1
(1856) 92, excl. syn. M. trinervis; MiQ. Fl. Ind.
Bat. 2 (1857) 362; BtH. Fl. Hongk. (1861) 230;
Nakal, Fl. Korea 2 (1911) 96.—M. nudicaulis
(non BL.) BtH. in Hook. J. Bot. Kew Misc. §
(1853) 56, p.p., excl. syn. M. chinensis GRiseB.; Fl.
Hongk. (1861) 230; Fl. Austr. 4 (1869) 355;
For. & Hemst. J. Linn. Soc. Bot. 26 (1889)
117; K. ScH. & LAuT. Nachtr. (1905) 348; MERR.
& RoLFE, Philip. J. Sc. 3 (1908) Bot. 120; Dop,
Fl. Gén. 1.-C. 4 (1914) 157; GiLc & BENED. Bot.
Jahrb. 54 (1916) 163; Ewart & Davies, FlL
North, Terr. (1917) 219; GiL & BEeNED. Bot.
Jahrb. 56 (1921) 547; MEerr. En. Born. (1921)
490; En. Philip. 3 (1923) 311; RipL. Fl. Mal. Pen.
2 (1923) 413; CammMeRL. Bull. Jard. Bot. Btzg III,
5 (1923) 301; Nova Guinea 14 (1924) 116; STEEN.
Trop. Natuur 25 (1936) 4142, 159 f. 3; Hara,
J. Jap. Bot. 16 (1940) 155; En. Sperm. Jap. 1
(1948) 130; GuiLLAUMIN, Fl. Nouv. Cal. (1948)
285; KERR in Craib, FL. Siam. En. 3 (1951) 52.—
M. malaccensis WIGHT, Ic. 4, 4 (1850) 15, t. 1601,
—M. alsinoides (non R. Br.) MeRR. Philip. J. Sc.
I (1906) Suppl. 116.—Androsace tonkinensis
BonaTi, Bull. Soc. Bot. Genéve I1, 5 (1914) 298.—
M. micrantha DoMiN, Bibl. Bot. 89 (1929) 1071.—
M. setosa (non HANCE) MAsaMUNE, J. Geobot.
10 (1961) 1, f. 43.—Fig. 4243,

Erect, annual herb, up to ¢. 35 ¢m, branched
mainly at the base. Stem terete, slightly fluted,
fairly densely white hirsute in the lower part,
sometimes glabrescent or subglabrous. Leaf pairs
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Fig. 42. Mitrasacme pygmaea R. Br. var. pygma
* Habit, X 3, f. fruit, X 7.—var. malaccer
(WIGHT) HARA. a. Habit, X 34, b. flower, * O’

¢. opened corolla (note the extrorse anthers)s
X 7, d. anther,- X 2214, e. pistil, X 12, g. 5935;’
X 2214 (a MERRILL 3093, a’ RAHMAT 60 4)’
b—e BS 19208, f VAN STEENIS 6006, g Forses 3884
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Spaced, the upper 2 pairs sometimes rosulate at
the base of the inflorescence, in small specimens
nearly) all the leaves radical rosulate; ovate or
elliptic to linear-lanceolate, 21419 by 1-6 mm,
erbaceous, subglabrous to rather densely hirsute
above, hirsute along the margin and beneath on
the midrib and sometimes on the nerves, base
Cuneate, apex blunt to acute, 1-3-nerved. In-
Orescences terminal, umbellate-paniculate, up
to ¢, 25 cm, long-peduncled, lax!~ -1-flowered,
Usually glabrous; peduncle terete to distinctly
8rooved, Bracts oblong-ovate to -lanceolate, up
‘9 I mm long, ciliate along the margin and some-
timeg along the midrib beneath. Pedicels slender,
angular, up to 1 cm (in fruit up to 114 cm).
Calyx conical to conical-campanulate, 114-215
Mm, about halfway connate or somewhat less,
Blabroys except some bristles along the margin
Orat the top of the acute-triangular lobes. Corolla
Urceolate to campanulate, 3-5 mm long, inside
Often with a few scattered hairs in the mouth,
Yellow, outside white to pink with brownish or
Ale orange dots or streaks, lobes %-1% mm,
Tounded. Filaments 114-3 mm, anthers basifixed,
SXtrorse, oblong-ovate to sagittate, ¢. 14 mm long,
acute, pistif 2-415 mm, ovary 34-1 mm, styles free
!N their basal 14~} part, stigma 2-lobed. Capsule
f"bu_lar-mitre-shaped, c. 114 mm @, the styles
‘Maining connate for the greater part. Seeds
a"gll_lar-ellipsoid, densely minutely warty.

th Istr, Tropical Australia, New Caledonia,
3 TOugh Malaysia to the Carolines (Jap, Palau),
d SE. Asia from Nepal to Korea and Japan.

r{" - Pygmaea.—M. pygmaea R. BR.—M. nudicaulis
ucr,

tOUD to 12(-20) cm. Leaves radical rosulate, up
by 3 mm, I-nerved (fig. 42a°).
siDlstr. NW. India (Garkhwal, Kumaon),
C];i'm (Rachasima, Prachinburi), Cambodia, South
na (Yunnan), Formosa, Korea, Japan (Hon-
(N“ to Ryukyus), Caroline Is. (Jap), Australia
o oTthern Territory, E. Queensland), New Ca-
Ohia, in Malaysia: Malay Peninsula (Malacca:
It Sialang near Sampang Ampat), North and
Meml‘al Sumatra, Java (Preanger, Mt Merapi,
t ldjen), Lesser Sunda Is. (Bali, Lombok,
(A°r» Timor), Philippines (Luzon), S. Moluccas
1 Is.), and New Guinea (also Goodenough 1.).
€ol. On rocks, in grasslands, open spots in
e dnnahs, in Eucalypt forest, along roadsides,
(\gir Solfataras and fumaroles, at (0-)1000-1800
T 150) m. FI fr. Jan.-Dec., mainly May-July.
fy  abnormal high altitude of 3150 m is near the
T aroles on summit of Mt Agung, Bali; VAN
2 ENIS (1936) discussed this peculiar habitat
i Considers the seed to have been dispersed
0 20ically to this spot by the pilgrimage of man,
\ly monkeys, deer or other animals. See fig. 43.
ern. Kdnaquila, lassak, warakiki, Alor Is.

v
p(;;‘ Mmalaccensis (WiGHT) HARA (1955).—M.
,,,ay Morphqg Auct.—M. capillaris 'WALL—M.
NATtllccensis WIGHT.—Androsace tonkinensis Bo-
U'\M. micrantha DOMIN.,
P to 35 cm. Leaves not rosulate (or only the

fay.

upper 2 pairs), usually 8-19 by 2-6 mm, often
3-nerved (fig. 42a).

Distr. Nepal, Burma, Siam, Indo-China, S.
China, Hainan, Formosa, Japan (Okinawa,
Kyushu, Honshu), Caroline Is. (Palau), to Aus-
tralia (Northern Territory, Queensland), in
Malaysia: Malay Peninsula, Sumatra (also Riouw
Arch. and Billiton), E. Java (Besuki: Situbondo),
Lesser Sunda Is. (Bali, Alor, Timor), Borneo
(also Anambas Is.), Philippines (Luzon), SE.
Celebes, Moluccas (Sula Is., Ambon, Tanimbar
Is.), and New Guinea (also Sudest I.).

Ecol. In rocky localities, on bare soil, open
spots in savannahs, alang fields, lawns, road-
sides, Melaleuca forest, both in very dry spots and
in marshy places, from sea-level to 1000(-2000) m.
The flowers are only open in the middle of the
day. Fl. fr. Jan.-Dec., mainly Sept.—April.

Vern. Bingbis-lupa, Philip. Tag.,
gomme, gommoh gumiseh, New Guinea.

gomme

Fig. 43, Mitrasacme pygmaea R. BRr. var. pygmaea
between mosses near fumaroles at 3150 m, Mt
Agung, Bali (vAN STEENIS, 1936).

Notes. Apart from the two varieties cited
above, there are two more: var. parishii (CLARKE)
LeeNH. from Burma and var. grandiflora (HEMsL.)
LeenH. from SE. China and Tonkin. Both are
characterized by distinctly larger flowers; the
former is connected with var. malaccensis by
intergrades, mainly in Indo-China.

As the varieties pygmaea and malaccensis are
mainly altitudinal vicariants, not every specimen
can be included in one of them. Moreover, espe-
cially towards the north (Japan) the differences
become vague also in the lowland specimens.

The only difference I found between the Aus-
tralian specimens of var. pygmaea and the
Malaysian ones is that the former have a sparsely
hirsute inflorescence.

The synonymy cited above clearly shows that
there has been considerable confusion about the
correct name of this species. This was mainly
caused by BENTHAM’s misinterpretation of M.
nudicaulis (and of M. trinervis which he put into
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the synonymy of M. capillaris) and by CLARKE’S
concept of the Australian M. polymorpha in which
he included with some doubt the Nepalese M.
capillaris. The interpretations of these prominent
botanists were commonly followed. Only recently
HARA (1955), in his careful studies on the typifi-
cation of Japanese plants, showed the correct
application of these names.

Indeed, var. malaccensis is in habit closely alike
M. polymorpha R. BR., a species restricted to sub-
tropical E. Australia. The latter species differs
mainly from M. pygmaea var. malaccensis in the
following characters: pedicels long (2-3 cm in
flower, up to 314 c¢m in fruit), calyx long (5 mm),
corolla large (7 mm, the lobes 3 mm), connective
ending in a liguliform incurved appendix, stigma
truncate, fruit exceeded by the calyx, larger (c.
214 mm @), and with free styles, seeds ellipsoid,
rounded at both ends, rather large (0.6 mm
instead of 0.35-0.4 mm), shining black instead of
brown, sparsely warty.

Var. pygmaea is since BENTHAM (1853) confused
with an overlooked species from Assam, M.
erophila LEeNH. This species differs from var.
pygmaea by the following characters: the presence
of sterile bracts along the peduncle (these are very
exceptional in var. pygmaea), the slightly zygo-
morphic corolla with relatively long lobes and a
more densely pubescent mouth, stamens which are
inserted above the middle of the corolla-tube (in
M. pygmaea distinctly below the middle), short
styles which are nearly fully connate during an-
thesis, but free in fruit, and the fairly coarsely
reticulated seeds.

In his description of M. micrantha, DOMIN
mentioned by error a 5-lobed calyx; in all three
type-specimens it is 4-merous.

In herbaria, Mollugo nudicaulis LAMK (Aizoaceae)
is sometimes mixed up with this species on account
of a superficial resemblance.

3. Mitrasacme indica WiGHT, Ic. 4, 4 (May 1850)
15, t. 1601; Illustr. Ind. Bot. 2 (1850) t. 156
f. 1-13; BtH. in Hook. J. Bot. Kew Misc. 5 (1853)
56; J. Linn. Soc. Bot. 1 (1856) 92; Fl. Austr. 4
(1869) 356; F. M. BAIL. Queensl. Fl. 3 (1900)
1019; EwArT & Davies, Fl. North, Terr. (1917)
219.—M. pusilla DaLz. in Hook. J. Bot. Kew
Misc. 2 (May 1850) 136.—M. crystallina GRIFF.
Not. 4 (1854) 87; Icon. (1854) t. 383 f. 2.—m.
alsinoides (non R. Br.) CLARKE in Hook. f. Fl. Br.
Ind. 4 (1883) 80; ForB. & HemsL. J. Linn. Soc.
Bot. 26 (1889) 117; TRIMEN, Fl. Ceyl. 3 (1895) 170;
BoerL. Handl. 2 (1899) 450 & 458; Dor, Bull.
Soc. Bot. Fr. 57, Mém. n. 19 (1910) 4; Fl. Gén.
1.-C. 4 (1912) 157; CamMerL. Bull. Jard. Bot.
Btzg III, 5 (1923) 300; GAMBLE, Fl. Madras 5
(1923) 864; Merr. En. Philip. 3 (1923) .311;
RipL. Fl. Mal. Pen. 2 (1923) 413; BACKER, Onkr.
Suiker. (1931) 487; MEerRrR. & PERRY, J. Arn.
Arb. 23 (1942) 410; BAkH. f. in Back. Bekn. Fi.
Java (em. ed.) 7 (1948) fam. 170, p. 5; MASAMUNE
& Syozi, Act. Phytotax. Geobot. 12 (1950) 202;
KERR in Craib, Fl. Siam. En. 3 (1951) 52; MAKINoO,
I1l. Fl. Japan, rev. ed. (1954) 217, f. 649; HARA,
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J. Jap. Bot. 30 (1955) 24, incl. var. indica.—
Oldenlandia brachyphylla Merr. Fl. Manila (1912)
448.

Annual, up to 15 cm. Stems usually branched,
slender, distinctly 4-ribbed to narrowly 4-winged,
often slightly compressed, glabrous or nearly s0;
internodes 2—4 times as long as the leaves. Leaves
lanceolate to ovate, 4-7 by 114-214 mm, herba-
ceous, glabrous, apex acute, l-nerved. Flowers
solitary in the upper leaf-axils. Pedicels 3-7 (in
fruit 5-25) mm, glabrous to scabrous. Calyx
conical, 134-2 mm long, glabrous, about halfway
connate, lobes lanceolate, acute. Corolla about
campanulate, 3-4 mm long, shortly and thinly
bearded in the mouth, white, lobes 1-114 mm long,
rounded. Filaments 1 mm; anthers basifixed,
introrse, elliptic, rarely sagittate, ¢. 25 mm long,
sometimes with an apical appendix. Pistil 114 mm,
ovary nearly 14 mm, styles far apart at the base,
connate in the upper half, stigma broadly truncaté
(to 2-lobed). Capsules subglobular, ¢. 2 mm 9,
styles connate only at the apex. Seeds angular
ovoid, 0.2 mm, brown, coarsely reticulate.

Fig. 44. Distribution of Mitrasacme indica _WlC'HT’
as an example of a wide-spread species-

Distr. Ceylon, Deccan Peninsula, UpP%
Burma, Indo-China (Tonkin), coastal regions 0
China as far north as Shantung (Chefoo Mis)s
Korea (Chemulpo), Japan (Honshu to RyUKyus)’
Formosa, Hainan, Australia (Northern Territorys
Queensland), in Malaysia: Sumatra (West Coast)
Malay Peninsula (Surat, Puket, Kelantan), Java
(also Madura and Kangean Is.), Lesser Sunda s
(Sumba), SW. Celebes (Malino), Philippin€ s
(Luzon), and Southern New Guinea. All citatio?
from Borneo seem to go back to CLARKE .(18 ’
Lc.); 1 did not see any specimen from that islan¢
Fig. 44.

Ecol. Open places of all kinds, on po
heavy soils, dry to marshy, sandy or on limesto
from sea-level to ¢. 500 m. Fl. fr. Jan.-Dee
mainly March-June. t0

Notes. One of the species usually referred it
as M. alsinoides R. Br. Well distinguishable by !

or t0
neé
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glabrous, ribbed to winged stems and its coarsely
Teticulated seeds.

The names M. indica WiGHT and M. pusilla
DALz, were apparently both published in May
1850, BenTHAM (1853, lc.) was the first who
teduced M. pusilla to M. indica. DALZIELL & GiIB-
SON (Bombay FI. 1861, 155) stated under M.
busillg: ““This was afterwards named M. indica
by Wight Ic. 1601.” This remark does not neces-
Sarily refer to the dates of actual publication.

4. Mitrasacme saxatilis BAck. in Cammerl. Bull,
Jard. Bot, Btzg 111, 5 (1923) 301, f. 1; Onkr. Suiker.
(1931) 487,
Erect, annual (or perennial?) herb, up to 12 cm,
ranched at the base. Stems terete, canaliculate,
Scabrous, internodes about as long as the leaves.
eaves sessile, ovate, 214 by 114 mm, stiff, glabrous,
roadly cuneate at base, apex acute to aristulate,
Margin revolute, distinctly thickened as is the
Midrib on the lower surface. Flowers solitary in the
Upper leaf-axils. Pedicels 114-2% mm, slender,
Stabrous. Calyx campanulate, 114 mm long,
8labrouys, connate for 24, lobes triangular, acute,
idrib strongly thickened as are the margins near
¢ apex. Corolla 2mm long, bearded in the mouth,
White, lobes 24 mm long, nearly acute. Anthers
Subsessile, introrse, Y%4—Y3 mm long. Pistil small,
Styles 14 mm long, far apart at the base, connate
In the upper half. Capsules broadly mitre-shaped,
¢ 14 mm high, styles torn loose. Seeds ellipsoid,
Town, minutely warty.
Distr. Malaysia: E. Java (near Banjuwangi)
and Madura I
" col. In open vegetation, on cliffs and dry
Imestone hills, locally gregarious; from sea-level
U to 400 m. Fl. fr. May-July.
Note, A very characteristic species: stiff and
Srect, dense, with sessile, small, ovate leaves which
ave conspicuously thickened margins and mid-
15, calyx with relatively short lobes which also
ave strongly thickened margins and midrib, fruit
Veal'ly completely enveloped by the calyx and with
€ty short styles. - :
i‘ Mitrasacme albomarginata Leenu, Bull. Jard.
ot Brux. 32 (1962) 442.—Fig. 45.
( Annual herb, up to ¢. 10-15 cm. Stems flattened
i: S0 in vivo?), minutely appressed-pubescent,
ternodes up to about twice as long as the leaves.
“eaVes lanceolate (rarely ovate-lanceolate) 5-6 by
2mm, herbaceous with a narrow, white, membra-
tlflus margin, glabrous, contracted at base, aris-
ate at apex, l1-nerved. Flowers solitary in the
bgper leaf-axils. Pedicel 15-1 cm, minutely pu-
ol SCent. Calyx conical-campanulate, 314 mm long,
r?‘brous, about halfway connate, lobes acute-
m‘angular, with a narrow white membranous
wﬁrgm and aristulate like the leaves. Corolla
r'lte’ campanulate, 414 mm, inside with long
thlstles in the mouth and some short hairs at
loe apex of the lobes; lobes elliptic, acute, 2 mm
"8. Stamens short, filaments 1.2 mm, strap-
1 gped;anthcrs basifixed, introrse, sagittate, 1 mm
8, acute and with some short bristles at the

Fig. 45. Mitrasacme albomarginata LEENH. a.

Habit, X 1, b. leaf (note the membranous margin),

X 5, ¢. connate leaf-sheaths, X 5, d. flower,

X 5, e. opened corolla, X 5, f. anther, X 10,

g. pistil, X 10, A. fruit, X 5, i. seed, X 20 (all
from VAN ROYEN 4847).

apex. Pistil 2 mm, ovary globular, 34 mm, styles
inserted far apart, connate in their upper half,
stigma truncate. Fruits globular, 1% mm g,
completely enveloped by the calyx-tube, styles
soon separating from each other. Seeds angular,
0.2 mm, minutely warty.

Distr. SW. New Guinea, once collected.

Ecol. In grasslands, open places with very low
vegetation, ¢. 8 m alt., locally common. Fl. fr.
Sept.

Note. Similar to the East Australian M,
paludosa R. Br. which is distinctly different in
several floral characters, amongst others a fleshy
corolla and extrorse anthers with a robust apical
hook.
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6. Mitrasacme neglecta LEeNH. Bull. Jard. Bot. W
Brux. 32 (1962) 449.—Fig. 46.

Annual herb, up to 15 cm, simple or branched,
mainly near the base. Stems terete, especially near
the base, minutely fluted, fairly densely squamu-
late-hairy to subglabrous, internodes several times
as long as the leaves. Leaves ovate or elliptic, upper
ones often (ovate-)lanceolate, 6 by 3 to 4 by 1 mm,
herbaceous, with squamulate hairs on the margin,
otherwise glabrous, apex acute; 1-nerved. Flowers
terminal and in the upper leaf-axils; as the leaves
gradually become smaller and narrower higher up,
and the internodes become longer, the upper part
may assume the appearance of a lax raceme.
Pedicel 6-7 mm (in fruit up to 1 cm) long, sca-
brous. Calyx widely conical, 2 mm high, about
halfway connate, lobes lanceolate, acute, ciliate,
especially towards the apex. Corolla subcampanu-
late, white, 3 mm long, inside with some bristles
in the mouth, lobes rounded, 1 mm long. Filaments
¢. %3 mm; anthers basifixed, extrorse, ovate to
elliptic, 4 mm long, with a minute apical appen-
dix. Pistil 1}4 mm, ovary broad-cylindrical, 1, mm
high, styles inserted far apart, connate in the upper
14-14 part, stigma truncate. Fruits globular-
mitre-shaped, 14 mm g, styles connected only
by the stigma. Seeds elliptic, slightly flattened,
minutely papillose.

Fig. 47. Mitrasacme bogoriensis LEENH. a. Habils
X 24, b. flower, X 4, c. opened corolla, X %
d. anther, X 16, e. pistil, x 8, f. fruit, X %
g. and h. seeds, X 42 (all from BACKER 6218)-

Distr. Australia (Arnhem Land) and M4
laysia: E. Java, Madura, Lesser Sunda Is. (Balb
Sumba, Timor), and SW. Celebes (Bt Parangpedd
near Banto Parang).

Ecol. On beach walls, in fields, in rocky 10
calities, on limestone hills, on bare rocks, between
grass and low scrub; from sea-level up to 925 m-
Fl. fr. March-April (July). . fon

Note. From the closely related M. indic t
immediately distinguished by the terete, pub?scf’"n
stem and the slight though distinct differentiati©
between the non-flowering and the ﬁower-bea““g_
part of the plant.

Fig. 46. Mitrasacme neglecta LEENH. a. Habit, ot
X 24, b. flower, X 4, c. opened corolla (note the 7. Mitrasacme bogoriensis LEENH. Bulil. Jard. B
extrorse anthers), X 4, d. anther, X 16, e. pistil, Brux. 32 (1962) 444.—Fig. 47, . of
X 8, f. fruit, X 4, g. seed, X 30 (a—e sine coll., Erect annual herb up to c. 18 cm, simple

r
s.n. in herb. L 909.67-695, f-g Coert 917). branched in the upper half. Stems terete, rathe
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densely squamulate-hairy, internodes about as
long as the leaves, the upper ones much longer.
€aves (ovate-)lanceolate, decreasing in size up-
Wards, 5-9 by 1-114(-2!%) mm, herbaceous,
glabrous, margin revolute, apex acute, aristulate;
*nerved. Flowers solitary in the upper leaf-axils,
by the long internodes, small leaves, and long
sDre_ading pedicels seemingly forming a lax raceme.
ed_lcel ¢. ¥%4-21% cm long, pubescent. Calyx
Conical-campanulate, 114-214 mm, about halfway
fonnate, lobes acute-triangular, sparsely ciliate a-
Ong the margin and on the prominent midrib
towards the apex. Corolla white, urceolate-cam-

lobes 34-114 mm, rounded. Filaments 24 mm;
anthers basifixed, extrorse, oblong-ovoid, 0.3-1%
mm long, truncate. Pistil 115 mm, ovary 0.4 mm,
styles inserted far apart, connate in their upper
half, stigma broadened truncate, slightly 2-lobed.
Fruits globular-mitre-shaped, 2 mm g, styles still
connate in their upper half. Seeds angular, rather
minutely reticulate, brown.

Distr. W. ‘Java (Bogor), three collections.

Ecol. In grass fields, along grassy roadsides,
100400 m. FL fr. April, Dec.

Note. Well characterized by its slender habit
and narrow leaves.

Panulate, 3-41%4 mm long, bearded in the mouth,

Excluded

Cleisocratera KorTH. Kruidk. (1844) 256 was originally as a monotypic genus assigned to the Rubiaceae,
Ut MiqueL (FL. Ind. Bat. 2, 1857, 384) included it tentatively in the Loganiaceae. MERRILL (En. Born.

21, 576) remarked that it had been referred incidentally to Psychotria but believed this to be wrong.
~OrRTHALS himself already remarked its close proximity to Saprosma and VALETON (Ic. Bog. 3, 1909,
9 reduced it to the latter genus, an opinion which, after examination of the type specimen, is also
Shareq by Dr BAKHUIZEN VAN DEN BRINK f. and Dr VAN SteeNis (Rubiaceae).

Dolianthus ¢. H. WrIGHT, Kew Bull. (1899) 106 was originally assigned to Loganiaceae, but according
0 Bremexamp (Kew Bull. 1936, 103) it is Rubiaceous and is allied to Amaracarpus. MERRILL & PERRY

. "Zrn. Arb. 27, 1946, 221) accept it as belonging to a set of Papuan, high altitude species of that genus
Ubiaceae).

Gaer,,,em Lamk, Tabl. Enc. Bot. Ill. 2 (1791) 273, t. 167 was originally placed in Loganiaceae and has
Dto the present often been treated as belonging to this family. On account of the resemblance in flower
Tucture (apart from the more or less superior ovary), in stipules, habit, and anatomy to the Rubiaceae-
Yehotrieae, with which it also shares the presence of raphides, recent authors on Rubiaceae include it in

at family and tribe. See PeTiT, Bull. Jard. Bot. Brux. 29 (1959) 377 and VERDCOURT, ibid. 28 (1958)
8 (Rubiaceae).



