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SUMMARY

In Malesia the genus Tephrosia is represented by 20 species, native or introduced and natural-
ized, including 6 subspecies and 5 varieties; 4 species are restricted to Malesia. Two of these spe-
cies are newly described: 7. barbatala and T. elliptica; the former includes one new variety (var.
glabra). Two new subspecies and one new variety are distinguished: T. filipes subsp. longifolia, T.
purpurea subsp. barbigera, and T. maculata var. elongata. Two taxa are given a new status: 7. ma-
culata var. appressepilosa and T. pumila subsp. aldabrensis. Four species, T. dichotoma, T. repen-
tina, T. coarctata, and Kiesera sumatrana are for the first time sunk into synonymy. A key to
the taxa, synonymy, and full descriptions with plates and distribution maps are given.

HISTORY

Tephrosia (nom. cons.) started its nomenclatural life as Cracca Linnaeus 1753,
which contained six species, all of which belong to present Tephrosia.

In 1756 Hill misinterpreted Linnaeus’ Cracca and accounted several invalid (pluro-
nomial) species, all belonging to Vicia L.; Cracca Hill is thus a later heterotypic ho-
monym of Cracca L. and a synonym of Vicia L.
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In 1759 Linnaeus reduced in a footnote his entire genus Cracca to Galega .. 1753,
which became during the following decennia a sort of ‘reservoir-genus’ of herbaceous
to shrubby Papilionoids with 5 or more pinnately arranged leaflets and a ‘normal’ dry
pod. All six species of his Cracca were transferred to Galega in the second edition of
his Species Plantarum (1763).

Medikus published a third genus Cracca, reviving the pre-Linnean Cracca of Rivi-
nius, also representing Vicia L., and thus a later homonym of Cracca L. Both Cracca
Hill and Medikus have never been typified.

Persoon (1807) established Tephrosia for a part of Galega L., including the six
original species of Cracca L., but also some species which were later transferred to
again entirely different genera. Tephrosia Persoon was superfluous when published
(containing Cracca L.) but was conserved in 1906 (Congr. Vienna 1905). Cracca L. is
not mentioned in the modern lists of nomina rejicenda because of homonymy with
Cracca Benth. (nom. cons.) on account of Art. 14.2 (ICBN). Bentham (1853) remov-
ed the last discordant species from Tephrosia into a new Cracca Bentham (properly
cited as Cracca Bentham in Bentham & Oersted), probably assuming that Cracca L.
was safely taken up in Tephrosia, Cracca Hill and Cracca Medikus in Vicia L.

Matters complicated when Alefeld (1861), independently from Medikus, accepted
the pre-Linnean Cracca of Rivinius for some species of Vicia. He correctly considered
Cracca L. a synonym of Tephrosia Persoon, and one year later he established Bentha-
mantha for Cracca Benth.

Finally Kuntze transferred all species of Tephrosia he could find to Cracca L. and
proposed Brittonamra for Cracca Bentham, unaware of Benthamantha Alefeld.

SYSTEMATIC POSITION OF TEPHROSIA

In the traditional systems (Bentham, 1865; Taubert, 1894) Tephrosia is placed in
the tribe Galegeae on account of the leaflets more than three per leaf and pinnately
arranged, combined with the pods dehiscent by two slightly woody valves. Hutchin-
son (1964) gave tribal status to Bentham’s subtribes, restricted Galegeae to Galega
exclusively, defined Tephrosieae as herbs to subshrubs with the characters mentioned
above, and added what can be abstracted as ‘moderately specialized’ flower structure.
Polhill (1981) combined Hutchinson’s monotypic Galegeae with Coluteae and Astra-
galeae because of similar flower structure and vegetative characters as exemplified by
the hitherto underestimated studies by Dormer (1945, 1946). Polhill (1981) trans-
ferred Peteria and Sphinctospermum to Robinieae, Ptychosema to Bossiaeeae. As
Papilionopsis was already reduced to Desmodium, Hutchinson’s Tephrosia-‘group’ be-
came restricted to a few closely related genera, some of which later were further
reduced to Tephrosia. Together with the genera around Derris/Millettia they form
the tribe Tephrosieae in a new circumscription (Geesink, 1981).

Because of the closely parallel nervation and the peculiar dorso-ventrally flattened
style it is tempting to separate Tephrosia from the woody group around Millettia.

The genera closely related to Tephrosia, e.g. Ptycholobium, Requienia, and to a
lesser extent Mundulea, do not show this combination of characters; neither chemical



M.T.M. Bosman & A.J.P. de Haas: The genus Tephrosia in Malesia 423

(Gomes et al., 1981) nor cytological (Goldblatt, 1981) studies support such an even-
tual tribal distinction. A more detailed discussion about these characters will be pre-
sented by Geesink (in preparation).

Tephrosia thus still forms the nomenclatural base of the tribe Tephrosieae.

TAXONOMY

Tephrosia has in various ways been divided into sections and subgenera. The ear-
lier attempts by De Candolle (1825), Wight and Arnott (1834), Bentham (1865),
Baker (1876), and Taubert (1891) were mainly based on the leaves being simple or
pinnate, the length of the calyx teeth, the indumentum, the pubescence of the style,
and the connection of the vexillary filament to the other filaments.

Wood (1949) was the first author who made a sharp division in the New World be-
tween species with a glabrous style and the barbistyled ones. Later Gillett (1959)
brought forward some arguments for the same division in the African Tephrosias.
Brummitt (1981) recently thought it desirable to give the two groups formal taxono-
mic recognition and divided the genus into two subgenera. Subgenus Tephrosia is
characterized by the glabrous style and the penicillate stigma while the species under
subgenus Barbistyla have a bearded style and a glabrous stigma.

In the present revision for the Malesian area a subdivision of Tephrosia on the base
of the pubescence of the style (or on any other character) seems not appropriate be-
cause of the following reasons: In the area under study S species with a bearded style
are recognized. Two of these, both native of Africa (T. nana, T. vogelii) have a peni-
cillate stigma while in the other three species (7. candida, T. senticosa, T. vestita) the
stigma is glabrous. Thus three species cannot simply be placed under one of the sub-
genera installed by Brummitt.

Furthermore it appeared to be impossible to correlate the pubescence of the style
with any other character, except that the barbistyled species tend to have larger flow-
ers (but see e.g. the glabrous styled T. astragaloides). Other characters than the pu-
bescence of the style seem to be of equal importance and could therefore just as well
be used for infrageneric subdivision (e.g. the pubescence of the staminal tube or
sheath and of the vexillary filament, and the connection of this filament with the
other filaments). However, also these characters do not show any correlation with
each other or with other characters. For these reasons it is to our opinion more feas-
ible to abstain from formal infrageneric subdivision awaiting a world-wide mono-
graph.

Some species recognized in this revision are divided in subspecies and/or varieties,
The status of subspecies is given if a group of specimens differs from the rest of the
species in a character which is constant and obvious in closely related species, or if a
group of specimens, which is geographically separated from the rest of the species,
can be distinguished by a small set of characters.

Specimens of one species which differ from other specimens of that species in
some correlated minor characters, but not correlated with a distribution pattern, are
considered to belong to a variety.
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Fig. 1. Leaves of Tephrosia from %bove, the separate leaflet from below. All X 2. — a. 7. pur-
purea subsp. purpurea (NGF 10590, Henty);b. T. senticosa (van Royen s.n., H.L.B. 908.122-
638); c. T. astragaloides (Darbyshire 680); d. T. villosa (Backer 35097); e. T. luzoniensis (Merrill
369); f. T. rigida (Spanoghe s.n., H.L.B. 908.122-633); g. T. pumila subsp. pumila (van Steenis
19627); h. T. obovata (BS 11764, Merrill); i. T. filipes subsp. filipes (Dockrill 351);j. T. spinosa
(Backer 36293); k. T. leptoclada (Brass 8395).

MORPHOLOGY

Vegetative parts

The species of Tephrosia are recorded to be herbs, shrubs or small trees, the herbs
being often woody at base. To our impression they can better be called smaller or
larger shrubs, although e.g. T. leptoclada may be exclusively herbaceous.

In Malesia, the leaves are imparipinnate, bearing up to 18 pairs of leaflets. The
number of leaflets varies within definite limits in each species and can thus be used as
a diagnostic character. In 7. leptoclada unifoliolate leaves occur in between pinnately
compound leaves. The rachis of the leaves always includes an infrajugal part with a
pulvinus at the base. In some species this infrajugal part is much longer than the in-
terjugal parts (7. barbatala, T. obovata, T. rigida), whereas in T. senticosa it is much
shorter. In most other species, however, the relative length of the infrajugal part is
rather variable. The ultrajugal part can be present or absent and is also variable in
relative length; it thus does not seem to be of diagnostic value.

The stipules are triangular to linear triangular and only in one species, 7. spinosa,
clearly spinose. Stipellae are absent. The leaflets are symmetric and have different
shapes (obovate, ovate, elliptic, orbicular, etc.), only T. filipes and T. leptoclada pos-
sess exclusively linear leaflets. In 7. leptoclada and T. filipes subsp. longifolia the ter-
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Fig. 2. Leaves of Tephrosia from above, the separate leaflet from below. All x ¥. — a. T. nana
(Backer 37498);b. T. zollingeri (Iboet 438); c. T. noctiflora (van Ooststroom 13635); d. T. nocti-
flora (Derry 1889); e. T. maculata subsp. maculata (Heyligers 1168); f. T. candida (Reinwardt
s.n., type of Kiesera sericea); g. T. barbatala var. barbatala (NGF 49806, Henty & Katik).
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Fig. 3. Flowers of Tephrosia, in the stage just before reflection of the standard. All x 2%. — a.
T. obovata (FB 16939, Curran); b. T. spinosa (Backer 36293); c. T. luzoniensis (Merrill 369); d.
T. leptoclada (A.S. George 14500); e. T. maculata subsp. appressepilosa (Brass 6546); £. T. filipes
subsp. filipes (Dockrill 351); g. T. senticosa (van Royen s.n., H.L.B. 908.122-638); h. T. zollin-
geri (Iboet 439); i. T. barbatala var. glabra (NGF 39488, Streimann, type);j. I. purpurea subsp.
purpurea (NGF 10590, Henty); k. T. pumila subsp. pumila (Iboet 121); 1. T. noctiflora (Derry
270); m. T. villosa (Backer 35097); n. T. astragaloides (Brass 8788); o. T. rigida (Spanoghe s.n.,
H.L.B. 908.122-623);p. T. candida (Roxburgh s.n., type}; q. T. nana (Backer 3 7498).
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minal leaflet is always distinctly larger than the uppermost pair of lateral leaflets; in
other species it can also be about as large as or slightly smaller than the lateral leaf-
lets. The apex of the leaflets is mucronate and usually varies from obtuse to rounded
and truncate to emarginate; some species also have acute apices (T. candida, T. lepto-
clada, T. vestita).

Tephrosia is usually easily distinguished from allied genera by its typical nervation.
The secondary and intersecondary nerves are relatively numerous, parallel, rather
straight (never S-shaped) and slightly curved upwards to the margin in which they
usually end. They often form, however, marginal, secondary, and rarely tertiary
arches towards the apex. In twelve species, the tertiary reticulate venation is more or
less distinct.

The indument oi the vegetative parts and the pod provides only some valuable
characters on variety level. It varies from puberulous to pubescent, sericeous, and
strigose and from velutinous to woolly. Even if these different types are simplified to
‘appressed’ or ‘spreading’, often both occur within one species. The upper surface of
the leaflets and stipules can be glabrous, but even this character state is not constant
within some species.

Inflorescence

The flowers usually are arranged in terminal, axillary, or leaf-opposed pseudo-
racemes, except in 7. spinosa which has the flowers arranged in fascicles in the axils
of the vegetative leaves. In most species the first three types are represented. In 7.
barbatala, T. maculata, T. pumila, T. purpurea, T. rigida, and T. vogelii only terminal
or leaf-opposed pseudoracemes occur. In T. astragaloides only terminal pseudora-
cemes are represented.

In a pseudoraceme the flowers are arranged in fascicles and these in a raceme. A
fascicle is generally considered a shortened flower-bearing branch, in which the flow-
ers are each subtended by a bract. These bracts are rarely caducous. The fascicles are
also accompanied by a bract which usually is larger than the bracts of the flowers,
and both usually are triangular to narrowly triangular. In some species some lower
fascicles are axillary to leaves resembling normal vegetative leaves, of which the num-
ber of leaflets can be reduced, eventually to a single leaflet still with stipules. At base
of higher fascicles the leaf and stipules appear as a deeply three-cleft bract. Usually
only a single bract is found.

Rarely a lowered fascicle has been found in the leaf axil next to a pseudoraceme
(see note 2 on T. senticosa). The fascicles are usually equally distributed along the
rachis of the inflorescence. Sometimes the fascicles are concentrated in the upper
half of the inflorescence (T. luzoniensis, T. senticosa).

The number of fascicles per inflorescence is variable. Some species have lax inflo-
rescences (e.g. T. pumila), others have very dense ones (e.g. T. vogelii). The length of
the rachis also is variable. In some species the rachis is short in proportion to the
large number of fascicles (e.g. T. luzoniensis, T. maculata subsp. appressepilosa).

The number of flowerbuds per fascicle is more or less constant within the species
but this is only strictly constant in T. vogelii with 2 flowerbuds per fascicle.
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Flower

The papilionate flowers of Tephrosia vary from 2.5 to c. 25 mm long. In the stage
just before the standard reflexes the flower is more or less curved upwards.

Bracteoles are rarely present on the pedicel in 7. purpurea and T. spinosa and usu-
ally present in 7. obovata and T. rigida. In T. vogelii the calyx cup bears bracteoles.

The calyx is campanulate with four, usually triangular teeth. The length of these
teeth is characteristic for some species, especially the carinal one compared to the
length of the calyx cup. The vexillary tooth is two-topped and usually much broader
than the other teeth. The inside of the teeth is usually puberulous or pubescent, but
can be glabrous in T. obovata, T. rigida, and T. spinosa.

The standard is about orbicular and rounded to emarginate at its apex. The blade
has always two basal callosities and sometimes it is also auricled at base. The outside
of the blade is sericeous, the inside usually glabrous, except in T. vogelii.

The wing and keel petals are usually glabrous or with some scattered hairs at cari-
nal side. T. barbatala, however, is recognized by a tuft of hairs which is always pres-
ent at the auricles or at the lateral ribs of the wing petals. The keel petals are adher-
ent to each other along the carinal margins from about halfway up to the apex. They
are usually interlocked by the wing petals by means of lateral pockets which are of-
ten bulgy. The wing petals are about as large as the keel petals.

The ten stamens form in some species a tube in which the vexillary stamen is part-
ly connate with the others. In other species, nine stamens form a gutter-like sheath
with the vexillary one free. In both cases the stamens forming the tube or sheath are
connate for only a part (about 2/3) of their total length. The filaments are alternate-
ly longer and shorter, but the vexillary one is as long as the two nearest (long) fila-
ments. The vexillary filament and the vexillary side of the tube or sheath are auricled
near the base, free from each other but accumbent and thus not forming basal fenes-
trae, usually glabrous, but in some species, in any case at the auricles, they are hairy.
The anthers are uniform.

An annular disk is present at base of the ovary.

The sessile ovary bears 4—20 ovules, which number usually varies within definite
limits in each species. The indument of the ovary is usually more dense at the vexil-
lary and carinal margins than at the lateral sides. The upcurved style is dorso-ventrally
flattened and often gutter-like at base. In some species it is more or less twisted. The
apical half of the style is usually glabrous but in S species it is bearded at the vexil-
lary or also at the carinal side. The capitate stigma is usually penicillate at base, but
glabrous in T nana and T. vogelii.

Fruit and seed

The two-valved pod is linear, often with an upward curvature at the apex and in
T. spinosa and T. villosa retrofalcate. The size of the pod is sometimes useful as a
diagnostic character. The pod is sessile and exserted from the dried calyx and bears a
style remnant at the apex. In 7. vestita the petals are often surrounding the apex of
the pod. The margins are thickened. The ovules are evenly distributed along the vexil-
lary margin. In some pods, not all of these ovules develop into seeds but this seems
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not specific. In most species the pod is flat or slightly turgid and usually slightly con-
vex around the seeds. The ripe pod is dehiscent with the valves spirally curved.

The seeds are orbicular to transversely elliptic or quadrangular to irregularly rec-
tangular and about elliptic in cross-section. The seed coat is usually smooth but reti-
culately ridged in T. noctiflora and sometimes in 7. villosa. The funicle is short and
slightly expanded at hilar end.

Seedling
According to De Vogel (1979) the seedling of Tephrosia belongs to the Macaranga

type.
DISTRIBUTION

Tephrosia is a pantropical and subtropical genus with over 400 species (Geesink,
1981) with concentration of species richness in Africa and Australia. In Malesia 20
species are found, 10 of which are considered indigenous (wild). Whether a species is
indigenous or not is very difficult to judge, and therefore the first dated record is
mentioned under all recognized taxa. Only the introduced 7. candida occurs in the
whole area without evident preference for drier climates (in terms of drought classes,
Van Steenis, 1961). The other species have a more restricted distribution within Ma-
lesia. Six species prefer a moderately dry monsoon climate (drought classes 2—4, Van
Steenis, l.c.), viz. the indigenous species T. luzoniensis, T. vestita, T, zollingeri and
the introduced species T. noctiflora, T. pumila subsp. pumila, and T. purpurea. Two
taxa, the indigenous 7. spinosa and the introduced 7. pumila subsp. aldabrensis re-
quire an extreme dry monsoon climate (drought classes 5 and 6, Van Steenis, l.c.).
Six indigenous species (7. astragaloides, T. barbatala, T. elliptica, T. filipes, T. lepto-
clada, T. maculata) occur in N. Australia and New Guinea (7. maculata also in the
Moluccas). The remaining (introduced) species have apparently not yet established
widely enough to show recognizable patterns (maps 1-6).

ECONOMIC USES

Two main qualities of Tephrosia species can be distinguished: the ability to in-
crease nitrogen in soil from root nodules (symbiotic Rhizobium-bacteria) and the
production of poisonous flavonoids. In the area under consideration ten species are
recorded as a green manure in tropical agriculture (or tried as such in botanical gar-
dens) and sometimes in addition as a covercrop, windbreak, contour hedge or shade
plant because of the dense foliage and good root anchorage. Tephrosia species have
been classified by Date and Halliday (1980) as ‘promiscuous and effective’ according
to the effectiveness of nodulation respons with a range of strains of Rhizobium (Allen
& Allen, 1981). W.M. van Helten (1911, 1913, 1915, 1917, 1924) has carefully de-
scribed his investigations concerning the qualities of several green manures. T. candi-
da proved to be one of the most satisfactory green manures. It flourishes in very poor
soil for several years and has a dense foliage, which can be clipped many times. T.
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Map 1. Open symbols from literature.
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Map 2. Open symbols from literature.
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Map 5. Open symbols from literature.
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Map 6. Open symbols from literature.
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noctiflora is one of the Tephrosia species first being used as a green manure. It pro-
duces many leaves and seeds. The seeds can be stored relatively long (20% still ger-
minated after 13 years of rather bad storage; Wood, 1949). Seedlings of this species,
however, are very sensitive for severe rains and therefore it is less suitable as a green
manure than T, candida. T. vogelii grows larger than T. candida and is thus a good
wind break and shade plant, but it does not flourish on poor soils, does not stand
clipping and easily suffers from diseases and pests. T. villosa does not thrive as good
and large as the above mentioned species, but it resists long dry and wet periods. T.
pumila and T. vestita are not very suitable for manuring because they grow rather slow
and the latter soon becomes woody. T. purpurea has been tried but proved to be not
satisfactory as a green manure according to Keuchenius (1924) and Burkill (1935).
No records have been found about the qualities of 7. luzoniensis and T. zollingeri.

According to Greshoff (1924) two species from Africa, ‘7. sp. moschii’ and ‘T, ba-
rabugosa’ (which later appeared to be 7. barbigera) have been tried as a green manure
in Bogor. The plants of these species died of djamur upas (the species Corticium sal-
monicolor, now Phanerochaete salmonicolor) and were thus considered as unuseful.

The toxic properties of Tephrosia species are due to the presence of flavonoids;
recorded are rotenone, tephrosin and an isomere of rotenone: deguelin. In America,
Africa, Asia, and Australia aboriginal people, living isolated from each other, dis-
covered and used various species of the genus and related genera for the same pur-
pose, the poisoning of fish. The bruised or crushed leaves, stems, roots, or seeds,
sometimes mixed with quicklime, are thrown into the water to stupefy the fish. Thus
the floating fish can easily be caught for food supply. Four species occurring in Male-
sia are used outside Malesia as a fish-poison: T. astragaloides, T. candida, T. noctiflo-
ra, and T. vogelii (Greshoff, 1893, 1900). Two species are recorded to be poisonous
for cattle, the evidences are at least partly conflicting (see ‘uses’ sub T. purpurea and
T. vestita).

Although Tephrosia species proved to be useful on a small scale to produce poi-
sons, they are not suitable as commercial sources of rotenone (in contrast with Derris
and Lochocarpus), because the quantities of it are too low,

Data on Tephrosia species used for folk medicine, used as molluscicides, insecti-
cides or rarely as a fodder or dyeing matter are treated under the species concerned.
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