BLUMEA 51: 309-332
Published on 27 July 2006 http://dx.doi.org/10.3767/000651906X 622265

NOTES ON MALESIAN FABACEAE
(LEGUMINOSAE-PAPILIONOIDEAE)
12. The genus Crotalaria

FRITS ADEMA

Nationaal Herbarium Nederland, Universiteit Leiden branch,
P.O. Box 9514, 2300 RA Leiden, The Netherlands

SUMMARY

Several species of Crotalaria are discussed. Two new species: C. aiantha Adema and C. luzoniensis
Adema and one new variety: C. assamica Benth. var. philippinensis Adema are described. A key
to the species in the Flora Malesiana area is presented. Notes on species not included in the Flora
Malesiana treatment are given. Some aberrant specimens are discussed.
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INTRODUCTION

Crotalaria L. is alarge genus of Leguminosae (Papilionoideae—Crotalarieae) with c. 600
species in the tropics of Africa, America, Asia and Australia. Most species-rich is Africa
with c. 500 species. For several parts of the distributional area local or continent wide
revisions have been published: Thailand (Niyomdham, 1978), Africa and Madagascar
(Polhill, 1982) and Australia (Holland, 2002). For the Flora Malesiana area a preliminary
account (key, nomenclature, distribution) is available (De Munk, 1962). De Munk (1962)
recognised for Malesia 38 species of which 7 were known from literature only and not
recorded by herbarium specimens from the region. Only one of these species is given
as a doubtfully indigenous species. In the treatment of Crotalaria for Flora Malesiana
I have accepted 33 species, including two new ones, that are either indigenous or have
escaped from cultivation and have become naturalized. Another 13 species have been
recorded in literature or are present as herbarium specimens.

Crotalaria is most easily recognized by its often yellow flowers (but whitish to
purplish or bluish flowers also occur) and its inflated pods. The ripe seeds are often
loose and move around if the pods are shaken giving a rattling sound, hence several
species have been called ‘rattle pod’. If the leaves are compound they are digitately
3-7-foliolate.

Several species of Crotalaria have some economic importance as fibre plants, green
manure, fodder plants or ornamentals. Especially C. juncea L. is cultivated as fibre
plant, as Sunn hemp or Indian hennip (Chee & Chen, 1992). By PROSEA Crotalaria spe-
cies have been included in Volume 4 (Forages) and 11 (Auxiliary Plants) ('t Mannetje
& Jones, 1992; Faridah Hanum & Van der Maesen, 1997).

In the following sections several species will be discussed, two new species and one
new variety will be described, a key to the species in the Flora Malesiana area will be
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presented, notes on species not included in the Flora Malesiana treatment are given
and some aberrant specimens are discussed.

CROTALARIA ASSAMICA

Crotalaria assamica Benth. (sect. Crotalaria subsect. Crotalaria) occurs from India to
South China and Thailand. In the Flora Malesiana area the species is found only in the
Philippines (Luzon, Bohol). However, the Philippine specimens differ from the conti-
nental Asian ones in the size of the stipules, bracteoles, flower parts, pods and seeds.
Most remarkable is the difference in the size of the pods: in continental Asian spec-
imens 40—60 by 15—-20 mm, in Philippine specimens 34—40 by 10—18 mm. Table 1
gives an overview of the differences between the continental and the Philippine speci-
mens. I think that the differences between the two groups of specimens are too small
to justify a separate status as species. The Philippine specimens are described below
as a new variety.

Table 1. Crotalaria assamica Benth.: differences between the continental var. assamica and the
Philippine var. philippinensis Adema.

var. assamica var. philippinensis
Stipules persistent, c. 4 mm long caducous, 2—3 mm long
Bracteoles ¢. 3 mm long 1-1.6 mm long
Standard, claw ¢. 4 mm long 2 mm long
Standard, blade ¢. 20 by 20 mm 13-18 by 11-18 mm
Wings, blade ¢. 22 by 10 mm 12-14 by 6-7 mm
Keel petals, blade c. 20 by 10 mm 13-15 by 6-7 mm
Pods 40-60 by 15-20 mm 34-40 by 10-18 mm
Seeds c.4by4 mm 4.5-5by 4.5-5 mm

Crotalaria assamica Benth. var. philippinensis Adema, var. nov. — Fig. 1

Var. philippinensis var. assamicae similis aspectis multis, longitudinem stipulorum (2-3
mm versus ca. 4 mm), bracteolarum (1-1.6 mm versus ca. 3 mm), floris partium semi-
numque differt. Discrepantia leguminis longitudine insignissima: var. assamica 40—60
mm longi 15-20 mm lati, var. philippinensis 34—40 mm longi 10—18 mm lati. — Typus:
BS 7255 (M. Ramos) (holo L), Philippines, Luzon, Prov. Abra, Jan.—Feb. 1909.

Dwarf shrub, c. 0.5 m high. Twigs terete, hollow, 4 mm diam., strigose. Leaves simple.
Stipules acicular to triangular, 2-3 by 0.5-1 mm, outside sericeous, inside glabrous.
Petiole mostly a pulvinus, 2—-4 mm long, sericeous. Leaf blades (narrowly) elliptic,
6-16 by 1.5-5 cm, index 2.9-5, base cuneate to attenuate, apex acute or obtuse to
rounded, apiculate, above glabrous, below sericeous, midrib flat to slightly sunken
above, nerves flat or slightly raised above, 8-13 per side, §-19 mm apart, venation
+ reticulate. Inflorescences terminal, racemes 7.5-21 cm long, peduncle 0.5-4.5 cm
long, sericeous. Bracts to the flowers (narrowly) triangular, 3-6 by 1-2 mm, outside
sericeous, inside glabrous or sericeous at the base. Pedicels 5-7 mm long, sericeous.
Bracteoles on the pedicels about halfway or higher, narrowly ovate to acicular, 1-1.6
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Fig. 1. Crotalaria assamica Benth. Fruits. a. Var. assamica; b. var. philippinensis Adema; c. var.
philippinensis Adema, from above (a: Garrett 475; b, c: BS 7255 (M. Ramos)).

by 0.2-0.6 mm, outside sericeous, inside glabrous at the base. Calyx 13-15 mm long,
tube 3-5 mm long; teeth of upper lip triangular, 9 by 3—-4 mm; lateral teeth triangular,
9 by 2.5-3 mm, median tooth triangular, 9 by 4 mm; outside sericeous, inside glabrous.
Standard: claw 2 mm long, inside woolly up to base of callosities; blade obovate to
orbicular, 13-18 by 11-18 mm, rounded, with two basal callosities, glabrous. Wings:
claw 3-4 mm long, glabrous or ciliate along lower margins in lower half, some hairs
inside at top; blade elliptic to ovate, 12-14 by 6-7 mm, rounded, glabrous, lateral pocket
inconspicuous. Keel petals: claw 3.5-4 mm long; blade ‘boat-shaped’, rounded a little
below the middle, 13-15 by 6-7 mm, beak well-developed, twisted, ciliate along
upper margin from base of claw to base of blade, along lower margin to halfway the
blade, lateral pocket 3—5 mm long. Stamens: tube oblique, 7-9 mm long, free parts of
filaments 4-5 resp. 7-9 mm long, glabrous; anthers 2.5-3 by 0.6-0.7 resp. 0.7-0.8
by 0.5 mm, glabrous. Disc inconspicuous or annular, c¢. 0.4 mm high. Ovary 5-9 mm
long, glabrous, stipe 2 mm long, glabrous; ovules manys; style: thick part 3-4 mm long,
glabrous, thin part 9-11 mm long, ciliate along both sutures at least in upper half. Pods
ellipsoid, inflated, 34-40 by 10-18 mm, stipe 4-7 mm long, glabrous or with some
appressed hairs at apex. Seeds obliquely heart-shaped, 4.5-5 by 4.5-5 X 1-1.5 mm;
hilum eccentric, 0.5-1 mm long.

Distribution — Philippines (Luzon, Bohol).

Habitat & Ecology — Forest. Soil: rocky, ultrabasic. Altitude up to 300 m. Flower-
ing: August, September; fruiting: January, February.

Specimens studied:

BS 7255 (M. Ramos), Philippines, Luzon, Prov. Abra, Jan., Febr. 1909; BS 42736 (M. Ramos),
Philippines, Bohol, Aug.—Oct. 1923; FB 2021 (T.E. Borden), Philippines, Luzon, Prov. Bataan,
Lamao River, Mt Mariveles, Sept.—Dec. 1904; Hallier 4322, Philippines, Luzon, Prov. Zambales,
Subig, Jan. 1904.
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CROTALARIA BRACTEATA

Crotalaria bracteata Roxb. ex DC. (sect. Hedriocarpae subsect. Hedriocarpae) is a
species from Continental Asia, recorded from India, Burma, China and Thailand. Since
long it was also reported from Luzon, the Philippines (Merrill, 1910, 1912, 1923). The
Philippine material, however, differs in several aspects from the continental specimens.
The Philippine plants are in general smaller in measurements of leaves, inflorescences
and flower parts than the continental ones. The most striking difference is found in
the bracteoles: In the Philippine plants inserted at the top of the pedicel or the base of
the calyx, + falcate, 0.6—1.2 by 0.3—1.1 mm; in the continental specimens inserted on
the calyx tube and adnate for some length with this tube, obliquely ovate, 3—5 by 2-3
mm. Table 2 gives an overview of the other differences.

In other groups of related species in Crotalaria the differences between the member
species are similarly small. In this case, especially seen the differences in the bracteoles,
I think that the differences between the Philippine ‘bracteata’ specimens and those
from continental Asia are sufficient to describe the material from Luzon as a separate
species, closely related to C. bracteata.

Table 2. Differences between Crotalaria bracteata Benth. ex DC. and C. luzoniensis Adema.

luzoniensis bracteata

Leaves

length petioles, mm 6-33 28-50

size blades, mm 10-82 by 3-35 40-100 by 15-55
Inflorescences, mm 7-65 100-110
Bracteoles at top of pedicels or on and adnate for some

base of calyx length with the calyx tube

Blade of wing petals, mm 7-8 by 3—4 9 by 4
Blade of keel petals, mm 8-10 by 5-6 10 by 6
Stamens

tube, mm 5-8 6-7

free part of filaments, mm 5.5-7 resp. 4-5 10 resp. 5
Anthers

small, mm 0.4-0.5by 0.3-0.4 0.6 by 0.6

large, mm 1.1-1.5by 0.3-0.4 1.5by 0.6

Crotalaria luzoniensis Adema, spec. nov. — Fig. 2

Crotalaria bracteata similis, mensiones foliorum inflorescentiarum partium florique
minores differt. Insignissime bracteolis dissimilis: in C. luzoniensis pedicelli apice vel
calycis basi insertis plus minusve falcatis 0.5—1.2 mm longis 0.3—1.1 mm latis, in C. brac-
teata calycis tubo insertis et per aliquam longitudinem adnatis oblique ovatis 3—5 mm
longis 2—3 mm latis. — Typus: BS 29236 (E. Fénix) (holo L; iso BO, K, SING), Philip-

pines, Luzon, Prov. Union, Bauang, 31 Dec. 1916.

Crotalaria bracteata auct. non Roxb. ex DC.: Merr. (1910) 63; (1912) 225; (1923) 271.

Shrub or treelet, up to 1 m high, dbh 2 cm. Twigs terete, 2—4 mm diam., strigose. Leaves
digitately trifoliolate. Stipules ovate or triangular, 0.6—1 by 0.4—0.5 mm, caducous,
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Fig. 2. Crotalaria luzoniensis Adema. a. Habit; b. flower; c. wing; d. keel petal; f. pistil; g. pod;
h. seed (all: PNH 18033).
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outside sericeous. Petiole 6—33 mm long, above flat or slightly grooved, sericeous;
pulvinus 0.5—-2 mm long. Leaflets: terminal =+ elliptic, 1.5-8.2 by 0.3—3.5 cm, index
1.9-3, base cuneate to rounded, apex acute, rarely rounded, apiculate, above glabrous,
or with some hairs along the midrib below (thinly) sericeous, midrib flat or slightly
sunken above, nerves slightly raised above, 7-14 per side, 3—10 mm apart, venation
reticulate; lateral moistly as the terminal, 1-6.5 by 0.5-2.9 mm, index 1.5-2.8; pulvinus
1-4 mm long. Inflorescences axillary or terminal or leaf-opposed, racemes 0.7-6.5 cm
long, peduncle 0.2-2.5 cm long, sericeous. Bracts to the flowers ovate to triangular,
0.5-1.4 by 0.5—-0.7 mm, =+ persistent, outside sericeous, inside glabrous or with some
hairs at the base. Pedicels 2.5-5 mm long, sericeous. Bracteoles at top of pedicels or
base of calyx, ovate to triangular or + falcate, 0.5-1.2 by 0.3—1.1 mm, outside sericeous,
inside glabrous or with some hairs at the base. Calyx 5.5—-9 mm long, tube 2—4 mm
long; upper lip split to the tube, teeth narrowly triangular, 3—4 by 1-2.5 mm; lateral
teeth triangular, 3.5—4 by 2—3 mm, median tooth triangular, 3—5 by 2—2.5 mm; out-
side sericeous, inside glabrous. Standard: claw 2—3 mm long, inside woolly up to the
base of the callosities; blade broadly obovate to orbicular, 9 by 8—10 mm, rounded or
emarginate, glabrous or outside with some hairs at midrib in upper part. Wings: claw
2 mm long; blade obliquely elliptic, 7-8 by 3—4 mm, rounded, glabrous. Keel petals:
claw 2.5-3 mm long; blade broadly boat-shaped, 8—10 by 5—6 mm, acute, with a
rounded, basal auricle, upper margin ciliate from top of claw to almost top of blade,
along lower margin to 1/5-1/4 of blade. Stamens: tube 5—8 mm long, oblique, free
part of filaments 45 resp. 5.5-7 mm long, glabrous; anthers 1.1-1.5 by 0.3—0.4 resp.
0.4-0.5 by 0.3-0.4 mm, glabrous. Disc inconspicuous to obliquely tubular, 0.3-0.5
mm high. Ovary 3.5—4 mm long, sericeous, stipe 2—2.5 mm long, with few hairs at
apex to sericeous; ovules 8—12; style: thick part 3.5 mm long, sericeous at base, thin
part4.5—6.5 mm long, ciliate along the upper suture or both sutures in upper 1/3. Pods
obovoid or ellipsoid, 15-19 by 8—10 mm, stipe 3—4 mm long, valves densely hirsute.
Seeds obliquely heart-shaped, 3.5-5 by 3.5-5 by 1 mm; hilum 0.4—1 mm long.

Distribution — Philippines, Luzon.

Habitat & Ecology — Along forested ridges. Altitude up to 400 m. Flowering: Octo-
ber; fruiting: March, November, December.

Specimens studied:

BS 29236 (E. Fénix), Luzon, Prov. Union, Bauang, 31 Dec. 1916; BS 43624, Luzon, llocos Norte,
Piddy; Merrill 4316, Luzon, Prov. Benguet, Bired River, Oct.—Nov. 1905; PNH 18033 (G.E. Edano),
Luzon, Prov. Ilocos Norte, Mt Pico de Loro.

CROTALARIA FERRUGINEA AND CROTALARIA LEJOLOBA

Crotalaria ferruginea was described by Bentham in 1843. From 1852 onwards C. lejo-
loba Bartl. (1837) has been given as a synonym (e.g., Bentham, 1852; Miquel, 1855).
Although the majority of the authors used C. ferruginea as the name for this species,
the rules in the code for nomenclature necessitate the use of C. lejoloba because of
priority. Only Hochreutiner (1925) and Alston (1931: 68, ‘C. leioloba’) have used the
latter name. For Flora Malesiana I have chosen to use the name C. lejoloba in its origi-
nal spelling.
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De Munk (1962) has discussed the same problem and also concluded that C. lejoloba
has priority over C. ferruginea. However, he refrained from using C. lejoloba because
of lack of a type specimen. On his request a search was made in the Gottingen Her-
barium but no authentic specimen of C. lejoloba was found. Therefore the selection
of a neotype is needed. As such I have selected Hochreutiner 2747 (holo L), Java,
Tengger, Bromo, Mer de Sable au Pied du Col de I’Idjen, 23 Jan. 1905. The full syn-
onymy is given below.

Crotalaria lejoloba Bartl.

Crotalaria lejoloba Bartl. (1837) 2; (1838) 80; Hochr. (1925) 389; Alston (1931) 68 (‘leioloba’).
— Neotype (here designated): Hochreutiner 2747 (holo L), Java, Tengger, Bromo, Mer de Sable
au Pied du Col de I’Idjen, 23 Jan. 1905.

Crotalaria ferruginea Graham ex Benth. (1843) 476; Benth. (1852) 205; Migq. (1855) 327; Gagnep.
(1916) 329; K. Heyne (1916) 266; Ridl. (1922) 560; Merr. (1923) 277; Craib (1928) 370; Burkill
(1935) 694; De Munk (1962) 203; Backer & Bakh.f. (1964) 581; Niyomdham (1978) 131; Verdc.
(1979) 578. — Type: Wall. Cat. 5398 (n.v.).

Crotalaria pilosissima Miq. (1855) 327. — Type: not indicated.

Crotalari ferruginea Graham ex Benth. var. major Benth. (1843) 477. — Type: Cuming 1628 (n.v.),
Philippines.

Crotalaria ferruginea Graham ex Benth. var. pilosissima Benth. ex Baker (1879) 68. — Type: Hook.f.
& Thomson s.n. (n.v.), India, Khasia.

Crotalaria lejoloba is in several aspects very similar to C. mysorensis Roth. According
to De Munk (1962) the differences between these species are found in the bracteoles
and in the length of the hairs on the calyx: C. lejoloba: bracteoles 5—8 mm long, hairs
on the calyx less than 1.5 mm long; C. mysorensis: bracteoles 10—16 mm long, hairs
on the calyx 3—4 mm long. Two specimens are more or less in between these two spe-
cies: Schiffner 2075 (Java, wild in Hortus Botanicus Bogor) has the longest hairs on
the calyx, c¢. 2 mm long and bracteoles 11-12 mm long; Brooke 10366 (Sarawak) has
leaves similar in shape to those of C. mysorensis, longest hairs on the calyx 2—3 mm
long and bracteoles c. 7 mm long.

CROTALARIA LINIFOLIA AND CROTALARIA MONTANA

The identity of Crotalaria linifolia L. is a long-standing and still unsolved problem.
Several authors, including Gagnepain (1916), Merrill (1923), Craib (1928), De Munk
(1962) and Backer & Bakhuizen van den Brink Jr. (1964), identify C. linifolia with
C. montana Roth, while others, including Niyomdham (1978), Verdcourt (1979), Rudd
(1991) and Holland (2002), identify C. linifolia with C. tecta K. Heyne ex Roth. The
only one who gives clear differences between C. linifolia (incl. C. tecta) and C. mon-
tana is Rudd (1991: 187) in the key for Crotalaria. However, the flower size is prob-
ably the only truly distinguishing character there: C. linifolia should have flowers
c. 10 mm long, C. montana c. 7 mm long. Niyomdham (1978: 144, 145) has ‘seen’ the
types of C. montana and C. linifolia and concluded that they differ in flower charac-
ters. He distinguishes in his C. montana two varieties: var. montana with flowers 8—9
mm long and var. angustifolia (Gagnep.) Niyomdham with flowers 5-6 mm long.
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Together, these varieties cover the gap given by Rudd (1991) and do away with this
distinction between C. linifolia and C. montana. Holland (2002: 313-315) discusses
the occurrence in Australia. She ‘measured’ the flowers of the type of C. linifolia on
a photograph of the type concluding that they seem to be c. 10 mm long, and as the
Australian material of this taxon has flowers c. 7 mm long she chose for C. montana
as the name for the Australian plants.

In my opinion, comparing type specimens seen at different times or measuring
flower sizes on photographs provide insufficient evidence for identification. A thorough
analysis of all types is urgently needed to solve this problem.

Crotalaria linifolia, C. montana and C. tecta together with C. albida and probably
other species form a complex of species. Study of much more material of these spe-
cies from all over the geographical range may produce better differences between the
species or at least a better understanding of the pattern of variability.

For the Flora Malesiana treatment I have chosen for the name C. linifolia with C. mon-
tana as a synonym.

CROTALARIA SEMPERFLORENS AND CROTALARIA VERRUCOSA

Among a group of Crotalaria species with large falcate stipules C. semperflorens Vent.
and C. verrucosa L. often cause some problems. Although the characters that separate
them are clear: C. semperflorens: leaflets glabrous above, rarely with some hairs,
flowers yellow; C. verrucosa: leaflets sericeous above, flowers whitish to purplish
(called ‘blue’ in literature), there are several specimens, collected in Java at high alti-
tudes, that seem to fill the gap between the two species. These specimens have leaflets
that are sericeous above and flowers that are yellow. Hochreutiner (1925) saw these
specimens as intermediates between C. semperflorens and C. verrucosa and reduced
C. semperflorens to a variety of C. verrucosa. De Munk (1962) correctly noted that
there are no transitional specimens connecting C. semperflorens and C. verrucosa. How-
ever, both Hochreutiner and De Munk did not thoroughly analyse the material + tran-
sitional between C. semperflorens and C. verrucosa and so missed the fact that these
specimens do have several characters of their own. Although most of these characters
concern sizes of leaflets, bracteoles, flower parts and fruits, they seem sufficient to give
this small stack of specimens an independent status as a new species that is described
below.

Crotalaria aiantha Adema, spec. nov. — Fig. 3

Crotalaria semperflorenti C. verrucosaque similis. Cum C. semperflorenti characterem
unum: corolla lutea, cum C. verrucosa: folia supra pubescentia. Praeter hanc combina-
tionem C. aiantha ambabus speciebus mensionibus foliolorum bracteolarum floris partium
et fructibus differt. — Typus: Hochreutiner 2611 (holo L), Java, Tengger, au-dessous du
col de Moengal, c. 2000 m, 12 Jan. 1905.

Crotalaria arnottiana auct. non Benth.: Benth. (1852) 205; Miq. (1855) 332; Koord. (1900) 267.

Subshrubs up to 2 m high (Koorders, 1900). Stems + terete, upwards angular, 4—6 mm
diam., sericeous. Leaves unifoliolate or simple. Stipules falcate, 7-17 by 3.5-9 mm,
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Fig. 3. Crotalaria aiantha Adema. a. Habit; b. detail upper surface of leaf; c. flower; d. standard
from inside; e. detail showing the callosities; f. wing petal from inside; g. wing petal from outside;
h. detail of the sculpting; i. keel petal from inside; j. stamens; k. pistil; l. pod; m. seed (a—k: Dorgelo
5299; 1, m: Went s.n.).
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both sides sericeous. Petiole 3—7 mm long, sericeous. Leaf blades ovate, 6—12.5 by
3.5-8.5 cm, index 1.4—1.7, base truncate to broadly cuneate, apex rounded, apiculate,
above (thinly) sericeous, below sericeous, midrib above flat or slightly sunken, nerves
above flat, 7 or 8 per side, 5—16 mm apart. Inflorescences terminal, racemes 9—17.5 cm
long, peduncle 4—7.5 cm long, sericeous. Bracts to the flowers ovate or triangular, 3—7
by 1-1.5 mm, outside sericeous, inside glabrous. Pedicels 6—9 mm long, sericeous.
Bracteoles on the pedicels at 1-1.5 mm below the calyx to top of pedicel, (ovate to)
triangular, 0.9—-4 by 0.3—0.7 mm, outside sericeous, inside glabrous. Calyx 12-16
mm long, tube 6—7 mm long; teeth of the upper lip triangular, 7-8 by 4—7 mm; lateral
teeth triangular, 6—8 by 4—5 mm, median tooth 6.5-9 by 3—5 mm; outside sericeous,
inside glabrous. Corolla yellow. Standard: claw 2.5-3.5 mm long, inside woolly up
to base of callosities; blade obovate to orbicular, 16—22 by 13—-20 mm, rounded or
slightly emarginate, outside glabrous to sericeous in upper part, inside glabrous. Wings:
claw 4-5 mm long; blade (broadly) elliptic to (broadly) obovate, 11-19 by 7-13 mm,
rounded, inside some hairs at top of claw and base of blade, sometimes some hairs at
upper margin at top of claw or base of blade, lateral pocket inconspicuous, up to 3 mm
long. Keel petals: claw 3.5-4 mm long; blade boat-shaped, 15 by 10—11 mm, with
a twisted beak, lateral pocket 3—5 mm long, ciliate along lower margin from base of
claw up to almost top of blade, along upper margin to halfway the blade. Stamens: tube
oblique, 10—13 mm long, free part of filaments 4.5-7 resp. 9—10 mm long, glabrous;
anthers 2.7-3.5 by 0.5-0.7 resp. 0.9-1.1 by 0.5-0.8 mm, glabrous. Ovary 7-10 mm
long, sericeous, stipe 1-1.5 mm long, sericeous; ovules many; style: thick part 4—5
mm long, sericeous, thin part 9—12 mm long, ciliate along both sutures in upper part,
rarely also along upper suture at base. Pods ellipsoid, inflated, 5.5-7 by 1.5-2 cm,
stipe 4—5 mm long, sericeous. Seeds obliquely heart-shaped or kidney-shaped, 5—6
by 5-7 by 1.5-2 mm; hilum 0.7-1 mm long.

Distribution — Java.

Habitat & Ecology — Forests (Koorders, 1900), waste places. Altitude 1200—2300 m.
Flowering: January, February, April, June, July, October, November; fruiting: January,
February, October, November.

Note — Some specimens from India (Anonymous s.n. (herb. Hooker & Thomson),
B. Schmid 114, Wight 613), which have been identified as C. semperflorens, have leaves
with a hairy upper surface. However, without any indication of the flower colour it is
impossible to decide to which species they really belong.

Specimens studied:

Backer 847, Java, Tosari, 1700 m, June 1913; Backer 37299, Java, Pasoeroean, G. Tengger, boven
Tosari, 1800 m, Apr. 1927; Danser 6608, Java, Pasoeroean, Poedjan, 1200 m, Nov. 1926; De Voogd
1806, Java, G. Lawoe, 2000 m, Nov. 1925; Docters van Leeuwen-Reijnvaan 4496, Java, G. Teng-
ger, Kletak, 1800 m, Apr. 1920; Dorgelo 1498, Java, Pasoeroean, Kletakpas boven Nonghodjadja,
Nov. 1922; Dorgelo §299, Java, Madioen, G. Lawoe, boven Sarangan, 1500 m; Hochreutiner 2611,
Java, Tengger, au-dessous de col de Moengal, 2000 m, Jan. 1905; Junghuhn 103, Java, Juni, Lawoe,
4000 ft/July, Wonosari; Junghuhn 167, Java, ‘Ajang’; Kobus s.n., Java, Tosari, 2000 m, Feb. 1899;
Koorders 37638, Java, Ngadisari, 2200 m, Oct. 1899; Koorders 37639, Java, Ngadisari, 2300 m, Oct.
1899; Mousset 53, Java, Kletak, 1400 m; Went s.n., Java Tengergebergte tussen Ngadisari, zandzee
en Tosari, Zollinger 2561b, Java, Mt Tengger, 1500—2300 m, July 1858.
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CROTALARIA TRICHOTOMA

Crotalaria trichotoma Bojer was in Asia formerly called C. zanzibarica Benth. or
C. usaramoensis Baker f. For the last synonym Polhill (1982: 191) cites two collections
as syntypes: Stuhlmann s.n. and Stuhlmann 8216. The duplicates of these specimens
in Berlin have been lost. However, there are some fragments of Stuhlmann s.n. in BM
(Polhill, 1982). I have chosen this specimen as the lectotype of C. usaramoensis.

Crotalaria trichotoma Bojer (1837) 88; Polhill (1990) 200. — Neotype (Polhill, 1990): Bojer s.n.
(holo K, n.v.), “Cult. in Hort. Maurit e Madagascaria’.

Crotalaria zanzibarica Benth. (1843) 584; Verdc. (1979) 548; Polhill (1982) 191. — Type: Bojer
s.n. (holo K), Zanzibar Isl.

Crotalaria usaramoensis Baker f. (1914) 346; Burkill (1935) 892; De Munk (1962) 216; Backer
& Bakh.f. (1964) 584. — Lectotype (here designated): Stuhlmann s.n. (holo Bf, BM, fragm.),
Tanzania, Uzaramo.

CROTALARIA VALETONII AND ITS ALLIES

Crotalaria valetonii Backer from Java (Kediri, Madura) is a member of a group of
Crotalaria species that can be characterized as follows:

Erect widely branched plants with simple leaves. Stipules relatively large with black
lower surfaces. Racemes mostly terminal on lateral branches giving the specimens a
paniculate outlook. Bracts and bracteoles large, reflexed, black at the lower surface.
Calyx black inside, teeth with revolute margins. Standard densely sericeous outside.

Crotalaria valetonii is according to Backer (1920) closely related to C. ramosissima
Roxb. from India. According to De Munk (1962) C. valetonii is ‘extremely’ close to
C. madurensis Wight from India. And according to Rudd (1991) C. valetonii is synony-
mous to C. lunulata K. Heyne ex Wight & Arn. (see also Kumar & Sane, 2003: 150).
Other species that belong to this group are: C. longipes Wight & Am., C. paniculata
Willd., C. pulchra Andrews (C. pulcherrima Roxb. ex Sims), C. shevazoyensis Gamble
and C. subperfoliata Wight. The members of the whole group seem to differ in characters
like size of leaves, size of flowers and size of fruits. A more close study of this group and
its relations with C. berteroana DC. (C. fulva Roxb.) and other unifoliolate members of
section Crotalaria is needed to ascertain true identities of all species mentioned above.
For Flora Malesiana I prefer to keep C. valetonii as a separate species.

When Backer described C. valetonii he did not give a type specimen. As far as I
know a lectotype has never been chosen. Therefore, I select Backer 21187 (holo BO;
iso L) as the lectotype.

Crotalaria valetonii Backer

Crotalaria valetonii Backer (1920) 324; K. Heyne (1927) 768; De Munk (1962) 217; Backer & Bakh. f.
(1964) 583. — Lectotype (here designated): Backer 21187 (holo BO; iso L), Java, Madura,
Amboetan, 3 July 1916.

KEY TO THE SPECIES OF CROTALARIA IN MALESIA

la. Leaves digitately 3—7-foliolate .. ......... .. .. ..., 2
b. Leaves simple or unifoliolate. . ......... ... ... ... i 12
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2a.
.Leaves mostly with 3 leaflets. .. ......... ... ... . . i 4
3a.

4a.

5a.

9a.
. Stipules (if present) ovate or triangular, 0.6—2 mm long. Bracteoles 0.6—1.5 mm

10a.

11a.

12a.

13a.
. Ovary and pods glabrous, rarely with few scattered hairs (C. beddomeana) . 20

Leaves mostly with 5 leaflets, rarely mixed with leaves with 3, 4 or 7 leaflets 3

Stems filled with pith. Bracteoles inserted on the calyx tube. Calyx 7 mm long,
hairy. Pods cylindric, thinly sericeous . ................. 10. C. cleomifolia
Stems hollow. Bracteoles inserted on the pedicels, 1-2 mm above the base. Calyx
13-15 mm long, mostly glabrous, sometimes with some hairs at the apical part
of the teeth. Pods ellipsoid, glabrous.................. 25. C. quinquefolia
Stipules absent or present, 0.5—18 mm long, often caducous. Ovary and pods hairy.
Stipe of ovary 0.2—5 mm long. Stipe of fruitupto S mmlong............. 5

. Stipules absent. Ovary and pods glabrous. Stipe of ovary 6—12 mm long. Stipe of

pods 2030 mmlong. ........ ... . i 15. C. laburnifolia
Stipules absent or acicular to ovate or triangular, 0.5—9 mm long. Leaflets above
glabrous, rarely with some scattered hairs. . ............. ... ... ... .... 6

. Stipules falcate, 7-18 mm long. Leaflets above with some hairs to sericeous along

midrib. — Blade of standard c. 9 mm long. Pods 15-20 mm long. ............
.................................................. 11. C. goreensis

. Stipules present, often caducous. Calyx outside sericeous . ............... 7
. Stipules absent. Calyx outside mostly glabrous, sometimes some hairs at apex of

teeth. — Bracts persistent till fruitset. . . ................. 29. C. trichotoma

. Bracteoles 0.4—1 mm long. Blade of standard 4—5.5 mm long. Pods 3—6 mm

LOM g o 8

. Bracteoles 0.5—-9 mm long. Blade of standard 9—14 mm long. Pods 15—-45 mm

LOn g .o 9

. Terminal leaflets (narrowly) obovate, 6—20 by 3—10 mm, apex rounded or truncate,

emarginate. Pods obliquely globular, gibbous at base, 3-5by 3-5.5mm ......
............................................... 19. C. medicaginea

. Terminal leaflets (broadly) elliptic or elliptic-obovate, 10—31 by 5.5-7 mm, apex

rounded, emarginate. Pods + globular, not gibbous at base, 6 by 4—5 mm. .. ...
..................................... 31. C. uncinella subsp. elliptica
Stipules (if present) acicular, (1-)3—9 mm long. Bracteoles 3.5-9 mm long . 10

LOn g . 11
Bracteoles inserted at the top of the pedicels, 3.5-5.5 mm long, persistent. Stipe
of pod0.5-2mmlong ......... . .. .. . i 13. C. incana

. Bracteoles inserted between middle and top of the pedicels, 6—9 mm long, cadu-

cous. Stipe of podc. Smmlong. ....... ... ... ... .. ... 20. C. micans
Apex of leaflets acute, rarely rounded. Stipules 0.6—0.8 mm long. Bracts persis-
tent till fruitset. Bracteoles inserted at 0.6—1.2 mm long. Pods 15—-19 mm long .
................................................. 18. C. luzoniensis

. Apex of leaflets obtuse to rounded, usually emarginate. Stipules 0.75 -2 mm long.

Bracts early caducous, often fallen before anthesis. Bracteoles inserted at the calyx

tube, 1-1.5 mm long. Pods 40—-45 mmlong................. 23. C. pallida
Stems not winged. . . ... ... 13
. Stems winged by decurrent stipules. . ......... ... ... . .. 3. C. alata
Ovary and pods hairy. .. ... ..o e 14
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14a.

15a.

16a.

17a.

18a.

19a.

20a.

21a.

22a.

23a.

24a.

25a.

26a.

Stipules absent or present, acicular or linear to narrowly elliptic, or (broadly) ob-
ovate, 1-7(=20) mm long. Bracts 4—11 mm long. Calyx 10—24 mm long. Pods
10-32mmlong . . ..o 15

. Stipules obliquely ovate to falcate, 1.5-22 mm long. Bracts 2.5—7 mm long. Calyx

10-14 mm long. Pods 3070 mmlong . .......... .. ... .. .. .. ... ... 17
Stipules absent, or, if present, acicular or linear to narrowly elliptic, 1-7 mm long,
not black inside when dry. Bracts and bracteoles not black inside when dry. Calyx
not black inside when dry, teeth with flat margins. . . ................... 16

. Stipules (broadly) obovate, c. 20 mm long, black inside when dry. Bracts and

bracteoles black inside when dry. Calyx black inside when dry, teeth with revolute
margins. — Bracts and bracteoles cordate. . ................ 32. C. valetonii
Bracts 8—11 mm long. Calyx 13—15 mm long. Pods 10—-16 mm long .........
................................................. 7. C. berteroana

. Bracts 4 mm long. Calyx 22—24 mm long. Pods 25-32 mm long 14. C. juncea
Leaves glabrous above, rarely with some hairs. ... .................... 18
. Leaves (thinly) sericeous above. . ... 19
Stems terete, upwards + angular. Leaves 30—110 mm long. Bracteoles inserted at
the pedicels at 3—7 mm above the base, sometimes up to the top of the pedicels
or the base of the calyx. Pods 30—60 mm long ......... 27. C. semperflorens
. Stems angular. Leaves 7.5—-53 mm long. Bracteoles inserted at the top of the
pedicels. Podsc. 2l mmlong. .......................... 30. C. triquetra
Leaf bases truncate or rounded to broadly cuneate. Bracteoles at the pedicels just
or at most 1.5 mm below the calyx. Corolla yellow. Pods 5.5-7 by 1.5-2 cm. . .
.................................................... 2. C. aiantha
. Leaf bases cuneate. Bracteoles at the pedicels at about halfway. Corolla whitish
or purplish. Pods 3.5-4.5by I-1.5cm.................. 33. C. verrucosa
Stipules usually absent, or, if present not falcate. Pods 4—45 mm long . . . .. 21
. Stipules falcate. Pods c. 50 mmlong................... 6. C. beddomeana
Bracteoles inserted at the pedicels or at the base of the calyx............. 22
. Bracteoles inserted at the calyx tube . . .......... ... .. ... .. .. . ... 29
Leaves above (thinly) sericeous. . ..........c. .. 23
. Leaves above glabrous or with scattered appressed hairs, mostly along the mid-
L0 25
Calyx 4—13 mm long. Pods 4—15mmlong. . ......... ... .. ... ....... 24
. Calyx 13-18 mm long. Pods 20—45 mmlong .............. 16. C. lejoloba
Stipules absent, rarely present, up to 0.5 mm long. Bracts 5.5—8 mm long. Calyx
8—13 mm long. Pods 11-15mmlong ..................... 9. C. chinensis
. Stipules 2—3.5 mm long. Bracts 0.8—1.3 mm long. Calyx 4—5 mm long. Pods 47
mmlong. .. ... 12. C. humifusa
Bracts 2.8—6 mm long. Pods 34 -50 mmlong ........................ 26
. Bracts 5.5-20 mm long. Pods 11-22 mmlong........................ 27
Stipules c. 3 mm long. Leaves 75—-135 mm long, apex acute or obtuse to rounded.

Bracts 4—6 mm long. Pods 34—35 mm long 5. C. assamica var. philippinensis

. Stipules 1-2 mm long. Leaves 25—95 mm long, apex rounded, emarginate. Bracts

2.8—4 mm long. Pods 35-50 mmlong ...................... 26. C. retusa
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27a. Stipules (0.3—)1-8 mm long. Apex of leaves acute, rarely obtuse or rounded. Calyx

12-21 mm long. Pods 14-22mmlong. .......... ... ... ... .. ....... 28
b. Stipules absent, rarely present, up to 0.5 mm long. Apex of leaves rounded. Calyx
8—13 mm long. Pods 11-15mmlong ..................... 9. C. chinensis

28a. Bracts 12—20 mm long. Calyx 20—21 mm long. Pods 20-22 mm long. . ... ...
.................................................... 8. C. calycina

b. Bracts 6.5-10 mm long. Calyx 12—17 mm long. Pods 14—15 mm long. . ......
................................................. 28. C. sessiliflora

29a. Stipules usually absent, if present patent or not, up to 5 mm long. Bracts 1-6 mm

long. Calyx 5-14 mm long. Pods 6-16 mmlong ...................... 30

b. Stipules patent, 6—19 mm long. Bracts 14—-21 mm long. Calyx 15-19 mm long.
Pods 35-40 mmlong. ........... ... ... ... ..., 21. C. mysorensis

30a. Stipules absent, or, if present, not patent up to 2 mm long. Bracts 1-2.8 mm
lOn g .o 31

b. Stipules patent, 1-5 mm long. Bracts 4.5—6 mmlong ........ 1. C. acicularis
31a. Blade of standard 4—10 by 2.5—-4 mm. Pods 6-10 mmlong ............. 32

b. Blade of standard 3—3.5 by 1.7-3 mm. Pods 13—16 mm long . 24. C. prostrata
32a. Leaves linear to narrowly ovate or narrowly obovate, sometimes elliptic. Calyx

7-14 mm long. Pods 6—10 mmlong . ........ .. .. .. .. .. .. ... .. ..... 33

b. Leaves elliptic or obovate. Calyx 6 mm long. Pods 6 mm long ... 22.C. nana
33a. Apex of leaves rounded. Pods 8—10 mmlong................. 4. C. albida
b. Apex of leaves obtuse to rounded or truncate. Pods 6—8 mm long. ...........
................................................... 17. C. linifolia

NOTES ON OTHER SPECIES

Earlier treatments of Crotalaria for the Flora Malesiana area mentioned, apart from
the taxa treated in the previous sections or given in the key, a number of species that
have been cultivated in the area or were thought to occur there. My own study of Crota-
laria in Malesia added several more. For these species there is no evidence that they
ever escaped cultivation and became naturalized. Some of the specimens on which the
records are based may not have been collected in the Flora Malesiana region at all. The
species are discussed below.

1. Crotalaria barbata Graham ex Wight & Arn. (1834) 181; Miq. (1855) 338; De Munk
(1962) 201. — Type: Wall. Cat. 5394 (n.v.), India, Neelgherries.

Miquel mentions a Horsfield specimen from Java (Horsfield s.n., Java bij Soerakarta).
No specimen was found in A, BO, K, L, PNH, SING.

2. Crotalaria biflora (L.) L. (1771) 570; Miq. (1855) 326; Baker (1879) 66; De Munk
(1962) 201; Backer & Bakh.f. (1964) 582. — Astragalus biflorus L. (1771) 273.
— Type: not indicated. The correct name for this species is C. angulata Mill.

Hasskarl (1844: 270), Miquel (1855) and Baker (1879) mentioned this species for
Java. No specimens are known from this island. See also Backer & Bakhuizen Jr.
(1964: 582).
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3. Crotalaria guatamalensis Benth. ex Oerst. (1854) 2. — Type: not indicated.

According to M. D. Sulit, who collected a specimen of this species in the Philippines
(PNH 7013, Luzon, Laguna Prov., Mt Makiling, 7 March 1947), this species was
planted as soil improver. No later collections are known. The species was probably
not successful.

4. Crotalaria lanceolata E. Mey. (1836) 24; Polhill (1982) 193. — Type: Drege s.n.
(K, MO, P, n.v.), South Africa, KwaZulu-Natal, between the rivers Umzimkulu
(Omsamculo) and Omkomaas (Omcomas).

Burkill collected this species in a garden in Sumatra, Brastagi, grassland, Dec. 1921
(Burkill 68, SING). Clearly only locally cultivated and never collected again.

5. Crotalaria mesoponticum Taub. (1895) 207; De Munk (1962) 209; Backer & Bakh. f.
(1964) 584. — Lectotype (Polhill, 1982): Stuhlmann 4047 (K, BM, fragm., n.v.),
Tanzania, Bukoba.

According to Backer & Bakhuizen Jr. (1964) sometimes used as green manure in
Java. No Javanese specimens are present in A, BO, K, L, PNH, SING. The species is
a native of Africa.

6. Crotalaria ochroleuca G. Don (1932) 138; Verdc. (1979) 285; Polhill (1982) 188.
— Type: G. Don s.n. (BM, n.v.), Sao Tomé.

According to Verdcourt (1979) in plantations in Papua New Guinea. Cultivated?
Specimen seen: NGF 11585 (Henty) (K), Papua New Guinea, Morobe Prov., Markham
Valley, Bubia plantation.

7. Crotalaria orixensis Willd. (1803) 217; Miq. (1855) 347; Merr. (1923) 273; De
Munk (1962) 211. — Type: not indicated.

According to Merrill (1923) once collected in Luzon: BS 19245 (Guerro), Luzon,
Manila. ‘Apparently as a casual introduction which will perhaps not persist.” In K a
specimen is present as L. Guerro s.n. (ex BS). Probably this is the same specimen as
BS 19245 cited by Merrill. No other specimen of C. orixensis has been collected in
the Flora Malesiana region.

8. Crotalaria paniculata Willd. (1802) 780; Miq. (1855) 337; De Munk (1962) 211,
Backer & Bakh.f. (1964) 383. — Type: Herb. Willdenow s.n. (n.v.), Java, Mala-
baria.

Crotalaria paniculata was described by Willdenow (1802) on a specimen said to be
collected in ‘Malabaria, Java’. As with C. tetragona Roxb. ex Andrews (see below)
this may be a misquotation for Malabar in India. Another possibility was suggested
by De Munk (1962): confusion with a specimen collected by Sonnerat. No Malesian
specimen of C. paniculata is present in A, BO, K, L, PNH, SING.
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9. Crotalaria pilosa Mill. (1768) Crotalaria 2. — Type: not indicated.

Aspecimen (Herb. Hasskarl 16, Java) originally identified as ‘Crotalaria alata’ proved
to be identical with a specimen from Colombia (H.H. Smith 60). The specimens
‘Hasskarl 16° (L 908.114-1226) and H.H. Smith 60 (L 908.114-426) were mounted
at about the same time. Probably some mistake was made in putting specimens and
labels together.

10. Crotalaria pulchra Andrews (1810) t. 601; DC. (1825) 1267. — Type: not indi-
cated.

Crotalaria pulcherrima Roxb. ex Sims (1819) t. 2027; DC. (1825) 125; Roxb. (1832)
287; Migq. (1855) 356. — Type: not indicated.

Miquel (1855) suggested that this species might be cultivated in the Sunda Islands.
However, there is no evidence that C. pulchra ever was cultivated in the Flora Male-
siana region.

11. Crotalaria rubiginosa Willd. (1802) 973; Miq. (1855) 328; De Munk (1962) 213;
Backer & Bakh.f. (1964) 579. — Type: not indicated.

Crotalaria wightiana Graham ex Wight & Arn. (1834) 181; Miq. (1855) 329. — Type:
Wall. Cat. 5358 (n.v.), India, Dindygrah hills.

Miquel (1855) mentioned (sub C. wightiana) two Zollinger specimens of ‘Crotalaria
alata’ (Zollinger 1116, 1184) from ‘Java, bij Gondang op woeste akkers’. Up to now
I have not found these specimens.

12. Crotalaria spectabilis Roth (1821) 341; Niyomdham (1978) 155; Verdc. (1979)
584; Polhill (1982) 373. — Type: Heyne s.n. (iso L), India.

Crotalaria sericea Retz. (1789) 26, nom. illeg., non Burm.f. (1768); Miq. (1855) 330;
Ridl. (1922) 561; Craib (1928) 373; De Munk (1962) 214. —Type: Koenig s.n.
(n.v.), India.

In the Flora Malesiana area once collected in Papua New Guinea (NGF 24013) in a
deserted garden. There is no evidence that the species is naturalized in the area.

Due to a misinterpretation by Willdenow (1802) of C. juncea a confusion arose by
which C. juncea and C. sericea Burm. f. were separated. Malesian material referred to
C. sericea belongs to C. juncea and not to C. spectabilis (see De Munk, 1962).

13. Crotalaria tetragona Roxb. ex Andrews (1810) t. 593; Zoll. (1846) 52; Miq. (1855)
335; De Munk (1962) 215; Backer & Bakh.f. (1964) 582. — Type: Valentia s.n.
(n.v.), cultivated in a garden at Arly.

Crotalaria grandiflora Reinw. ex Miq. (1855) 333. — Type: Reinwardt s.n. (holo L;
iso U), Java.

Zollinger (1846) cites one of his own collections from Java (Zollinger 2205). Miquel
(1855: 335) adds a second specimen from Sumba (Zollinger 1173). Up to now I have
not found these specimens. They may belong to C. juncea.
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Miquel (1855: 333) described C. grandiflora using a manuscript name and a speci-
men of Reinwardt. The label of this specimen indicates ‘Malabar’ as locality. Some
authors suggested that this could be Mt Malabar on Java; however, it is more probable
that the plant came from Malabar in India, were C. tetragona is a part of the flora.

NOTES ON SPECIMENS

1. Teruya 1726, Malaysia, Johore, Senai Rubber Estate, 18 Aug. 1931; Anonymous
s.n. (SING 41801), Malaysia, Johore, Chemara Rubber Estate at Layang Layang.

These specimens are quite similar to C. valetonii from Java or one of its close rela-
tives. It is not clear whether they were cultivated at the Rubber estates or occurred as
a casual. For the present I have identified these specimens as C. valetonii. See also the
note on C. valetonii above.

2. Ridley s.n. (SING 41714), Malaysia, Pulau Penang, Tanjong Tokong, 1898.

This specimen looks in several characters like C. valetonii and related species. However,
the flowers of this specimen are either young or eaten by insects and are insufficient for
analysis. Remarkable for this specimen are the hollow, angular stems and the relatively
large bracteoles inserted on the pedicel. The stipules are rather large, + falcate. The leaf
blades are large, up to 165 by 56 mm.

3. Van der Pijl 674, Java, Priangan, G. Goentoer, 750 m, May 1938.

Superficially this specimen looks like C. albida. However, it is completely glabrous,
and furthermore it differs in a set of small characters such as narrower leaves, small
flowers and totally glabrous standard. Up to now I have not matched it with any speci-
men in L or have identified it with keys for Africa, Asia or Australia (De Munk, 1962;
Backer & Bakhuizen Jr., 1964; Niyomdham, 1978; Polhill, 1982; Holland, 2002). It
may represent a new species.
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