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STELLINGEN

1.
Strophanthus is navw verwant met Nerium en Adenium.

| 3 _ _
De morfologie van antheren, clavuncula, en de verbindingen hiertussen, vormt
een goed kenmerk ter opsplitsing van de Apocynaceae in onderfamilies en tribus.

(P. T. NGan(1965) - A revision of the genus Wrightia, Ann. Missouri
Bot. Garden 52,2: 115-175)

3.
De Sangha Rivier Interval gaat niet op voor de verspreiding van Strophanthus
soorten. _

(F. WHITE (1979) ~ The Guineo-Congolian Region and its relation-
ships to other phytochoria, Bull. Jard. Bot. Belg. 49: 11-35)

4,
Sloten vormen een bij uitstek Nederlands biotoop; daarom dient getracht te
- worden cultuurtechnische maatregelen in typische slootgebieden meer in over-
eenstemming te brengen met de biologische waarden van deze sloten.

(Uitvoeringsbesluit ruilverkaveling Giethoorn/Wanneperveen 1982)

5. |
Waterpeilverlaging in veengebleden is vergelijkbaar met Sisyphus- arbeld en
dient daarom te worden afgeraden. |

6.
Hoewel de bijzonder fraaic slootvegetaties van Noordwest Overijssel bestaan
dankzij het beheer van de boeren, dreigen zij door overmatige 1ndustr1ahsat1e
van de landbouw tot afvalgreppels te vervallen.

: - - 7.
In de duinen van Europa dient meer naaldhout te worden vervangen door hier
van nature voorkomende vegetaties.

| 8.
Op toeristenkaarten van Nederland dient het weinige reliéf, dat ons land kent,
duidelijker te worden weergegeven. - -

(ANWB kaarten 1:100.000)



: 9. | -
De rechten van de mens gaan vergezeld van de plicht de rechten der dieren te
erkennen; walvisachtigen en mensapen dienen rechten te krijgen, vergelgkbaar
met de rechten van de mens. |

- 10.
Het mooiste wat we kunnen beleven, is het mysterie.

(A. EINsTEIN (1937) — What | believe) _

11.
De ware reiziger loopt. ‘

H. J. BEENTJE — A monograph on the genus Strophanthus (Apocynaceae)

Wageningen, 3 december 1982



ABSTRACT

. This monograph is written on the genus Strophanthus, and is mainly based
on the study of herbarium material.

. The genus occurs in Africa including Madagascar, and in South Asia.

. From the 141 taxonomic names existing, 38 species are recognized, one of
which has 2 varieties. Forty-five names are reduced to synonyms for the first
time. : |

. The general part of the monograph consists of short paragraphs on various
subjects.

. The systematic part consists of a genus description, a discussion of the rela-
tionships within the genus, separate keys for flowering and fruiting speci-
mens, and species diagnoses with lists of synonyms, uses and local names,
phenology, notes on systematics, and illustrations. Lists of doubtful species,
intermediates, nomina nuda, exluded species, old commercial names, and
a index of exsiccatae are provided.



SAMENVATTING

Deze publicatie is een taxonomische revisie van het genus Strophanthus, op
monografische wijze samengesteld. De auteur heeft van 7 soorten zelf veldstu-
dies gemaakt en herbarium verzameld; tevens heeft hij enkele soorten levend
in de kas geobserveerd. |

In deze revisie is voor alle soorten materiaal geanalyseerd en zijn compleet
nieuwe beschrijvingen opgesteld. De determinatietabellen zijn door verschillen-
de collegae getest.

Vande 141 taxa, die beschreven waren binnen het genus, zijn in deze publicatie
38 soorten gehandhaafd; één soort telt 2 variéteiten. 45 namen worden hier voor
het eerst tot synoniem gereduceerd.

De revisie bestaat uit een algemeen en een taxonomisch gedeelte.

Het algemene gedeelte bevat hoofdstukken over geschiedenis, geografie, enige
biologische aspecten, chemie en medicinale eigenschappen, palynologie, chro-
mosomen, locale namen en verwantschappen met andere genera.

Het taxonomische gedeelte bevat een genusbeschrijving, een bespreking van
de verwantschappen binnen het genus, determinatietabellen voor bloeiende of
vruchtdragende planten, diagnoses voor de soorten inclusief verspreidingskaar-
tjes en tekeningen en aan het eind van de revisie zijn lijsten opgenomen van
soortsnamen, waarvan de identiteit niet te achterhalen is, van tussenvormen,
nomina nuda, soorten die tot andere genera behoren en van oude handelsnamen;
tot slot een index van exsiccatae.



CURRICULUM VITAE

Henk Jaap Beentje werd op 7 november 1951 geboren te Bakkum (NH).

Na het gymnasium f diploma te Alkmaar behaald te hebben, legde hiyj
aan de Universiteit van Amsterdam het doctoraal examen in de biologie in
1978 met goed gevolg af, met als hoofdvak: plantensystematiek van de tropen
en de subtropen, waaraan hij vooral te Wageningen Werkte en als by Vakken
vegetatickunde en milieukunde.

Van 1979 tot 1982 was hij werkzaam bij de vakgroep Plantensystematlek

en -geografie van de Landbouwhogeschool te Wagenmgen op cen promotle-
beurs van genoemde instelling. -

Hij is getrouwd en heeft een zoon.
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~ INTRODUCTION AND ACKNOWLEDGEMENTS

‘The present publication is a monograph on the genus Strophanthus, repre-
sented by 30 species in continental Africa, 1 on Madagascar, and 7 species in
Asia. This monograph is based on the study of approximately 4700 herbarium
specimens preserved in 54 herbaria. lemg plants of 9 spemes were studied in
the field and in cultivation. '

The last revision of Strophanthus as a whole was made by GILG (1903), who
studied about 250 herbarium specimens. At present flowering specimens
abound, but of some species fru1t1ng material is scarce, and of 3 spemes no fru1ts
~ are known. :

‘Fortunately, most of the type material could be traced. In many cases lecto-
types were designated by the present author, while 5 neotypes had to be chosen.
Of 100 species and 41 infraspecific taxa previously published, 38 species and
2 infraspecific taxa are maintained.

The distribution maps are the first ever made for Strophanthus (except for
some country-specific maps for Ghana and South Africa). Nine species are illus-
trated for the first time, and new drawings were made for all the other species.

Two keys are provided, one based on flowering and one on fruiting specimens.
Specimens without either flowers or fruits proved to be very difficult to identify.

The author is very grateful to the following persons and institutions:

Dr. A. J. M. LEEUWENBERG for his invaluable professional guidance through-
out the course of this monograph, and his thorough checking of the final text;

Miss Y. F. TAN and Miss J. WILLIAMSON for their professional drawings and
their advice for his own drawings. Plates 6-7-8-12-13-14-15-18-19-22-26-27-29-
30-31-32-33-35-36-39-41-42-43-45 were made by Miss TAN; plates 17-20-24

‘and parts of plates 10-21-34-38 were made by Miss WILLIAMSON; plates
1-2-3-4-5-9-11-16-23-25-28-37-40-44 and parts of plates 10-21-34-38 were made
by the author;

Mrs. J. BEENTIE, Ir. J. J. Bos and Mr. F. vAN STEENHOVEN for trimming and
polishing the English text;

Mrs. Drs. F. J. H. van DiLst for trimming and correctmg the manuscript
and proofs;

Prof. Dr. H. C. D. pE Wit for his stimulating interest and critical remarks;

Everybody at the Herbarium Vadense for all their kind help in connection
with this monograph;

The Wageningen Agricultural Umver51ty for providing the 3-year grant
that enabled me to carry out the studies connected with this monograph;

The Netherlands Foundation for the Advancement of Tropical Research
(WOTRO) for providing the grant that enabled me to carry out field work in
Cameroun;

The Director and staff of the National Herbarium of Yaoundé, and the Gener-
al Delegate for Scientific and Technical Research (DGRST) in Cameroun for
their collaboration during my stay in their country; ,
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The Embassy of The Netherlands at Yaoundé for their friendly assistance;

Mr. C. vAN WEERT for his cooperation and companionship during the trip
to Cameroun;

Dr. P. Bames of the Brussels Herbarium, Dr. N. G. BisseT of the Chelsea
College of Science and Technology, Dr. M. Jacogs of the Leiden Rijkshérbar-
ium, Dr. S. NiLssoN of the Palynological Laboratory of Stockholm, and Prof.
Dr. R. A. A. OLDEMAN of the Sylviculture Department of the Agricultural Uni-
versity of Wageningen for interesting and informative discussions; '

. The directors and curators of the herbaria cited below, for puttmg their mate-

nal at my disposal:
A,AAU, B, BM, BOL, BP, BR, C CAL, COI E, EA, FHO, FI, G GB, GENT,
GOET, HAL, HBG K, L, LD, LE, LINN, LISC, LISJC, LISU, M, MAU,
MO, MPU, NH, NY, OXF, P, PRE, S, SAM, SING, SRGH, TCD, U, UC,
UPS, US, W, WAG, WU, YA, Z, ZT.
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GENERAL PART

HISTORY OF THE GENUS

A. P. pE CANDOLLE (1802) described the genus Strophanthus, basing it on
S. hispidus, S. sarmentosus and one of its synonyms, and on S. caudatus which
had already been described in Echites by LINNAEUS (1767). A. P. DE CANDOLLE
placed Strophanthus between Nerium and Echites, as he considered these genera
the most related ones. The name Strophanthus comes from the Greek arpodoc,
- twisted band, and ¥vfog, flower, referring to the twisted corolla tails.

G. Don (1837) enumerated 9 species, and A. DE CANDOLLE (1844) 11; between
1870 and 1903 the number of new names increased rapidly, due to the large
amount of taxonomic work done on the genus. This was a result of pharmaceuti-
~cal interest, as seed extracts were used for the regulation, and slowing, of the
heartbeat. Important revisions of these years were those by Pax (1892) with
25 species, FRANCHET (1893b) with 34 species, and SCHUMANN (1897, 1900) with
29 species; STAPF (1902, 1904) recognized 29 species from continental Africa,
and GILG (1903) made the last complete revision, treating 43 species: 31 from
continental Africa, 2 from Madagascar, and 10 from Asia. By this time the gen-
era Cercocoma, Christya, Roupellza and Zygonerwn had been reduced into the
synonymy of Strophanthus. . SR

‘GILG supposed that not many new species were to be dlscovered but after
1903 24 new species and 12 infra-specific taxa have been described. After 1903
two important regional revisions were published: HUTCHINSON & DALZIEL
(1931) and HUBER (1963) for West Africa, and STANER & MicHOTTE (1934) for
Zaire. PicHON (1950) reviewed Strophanthus on the genus level, and attributed
40 African and 12 Asian species to it. He based two monotypic genera, Christya
from S. Africa, and Roupellma from Madagascar on. speCIes formerly placed
in Strophanthus. : L

In the years 1949-1951, interest in the genus grew again, when seeds of Stro-
phanthus species were considered to be the main source of the anti-arthritic drug
cortisone. Six separate expeditions were organized to comb Africa for Strophan-
thus, and large amounts of herbarium material were gathered; but as the seeds
- varied considerably in quality, even within the same species, interest faded, and

cortisone was soon synthesized from other plants. KRUKOFF & LETOUZEY (1950)
published on the material from one of those expeditions, and MONACHINO (1950,
1951, 1953) studied more than 3000 specimens: he named a new sectlon and
“two new species, while rejecting some superfluous names. . - .
The last comprehenswe key was published by GILG (1903);

GEOGRAPHICAL DISTRIBUTION AND ECOLOGY

The dlstnbutlon of the genus is shown on MAP 1 Strophanzhus is found in
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Mavp 1. Distribution of the genus Strophanthus DC.

the troplcs of the Old World none of the spemes is represcnted in both Afrlca
and Asia. - ~

The distribution areas of the species show a great range of vanatlon SIX spe-
cies are widely distributed: in Africa, S. amboensis, S. eminii, S. hispidus and
S..sarmentosus var. sarmentosus occur in more than one phytochorion sensu
WHITE 1979 and also, except for S. eminii, sensu DENYS 1980 (a phytochorion
is a phytogeographical unit with at least 50%, of its species confined to it, and
with at least one thousand endemic species). In Asia, S. caudatus and S. wallichii
seem to occur in more than one main phytogeographical unit, but correlation
between African and Asian distribution areas is difficult. - e

10 species occur in Africa in a single phytochorion as well as in one or more
transition zones or regional mosaics (sensu WHITE 1979). 22 species are endemic
to a single phytochorion or (in 3 cases) to a single transition zone; in Africa
10 species are endemic to the Guineo-Congohian Region, 1 to the Zambezian
Region, 3 to the Afromontane Region (sensu DENys 1980), and 1 spec1cs is en-
demic to the Guineo-Congolia/Zambezia Transition Zone.

MaAp 2 illustrates the number of sympatric species per area. The largest
numbers of sympatric species are correlated with the areas with the highest rain-
fall: Only 2 species, S. amboensis and S. mirabilis, grow imvery dry areas.

S. arnoldianus, S. bequaertii, S. puberulus and S. sarmentosus var. glabriflorus
have, according to the studied material, a very restricted distribution area.

Some species show gaps in their currently known areas of distribution. In
some cases, this is due to very incomplete botanic knowledge of certain areas,
as for example the western part of the border between Tanzania and Mogam-
bique, and large parts of Kalimantan (Borneo). Other gaps are probably caused
by areas of comparatively low rainfall (e.g. S. congoensis, S. mortehanii), or to
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Mapr 2. Number of sympatric species per area.
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gaps in the rain forest itself (e.g. S. gratus, S. barteri). -

The areas of distribution of S. hispidus and S. sarmentosus presumably have
become smaller due to the encroachment of the desert in the Sahel, for no more
plants were collected in their formerly northernmost distribution area in the
last fifty years. Also, S. parviflorus and S. sarmentosus were collected in a part
of their distribution area in Congo and adjacent Zaire much less frequently in
the last fifty years than previously. | '- .

Three pairs of closely related vicarious species are to be found in Africa. S.
gardeniiflorus from Central Africa is morphologically close to S. thollonii from
West Africa; S. hispidus from Western and Central Africa is related to S. kombe
~ from Eastern Africa; and S. sarmentosus from Western and Central Africa is
related to S. petersianus from Eastern Africa. ,

Most Strophanthus species, and especially those from the forest, are relatively
" rare in their distribution area. Several species, predominantly from woodland -
habitats, may be frequently encountered within their area, but only S. divarica-
tus, S. eminii, and. S. nicholsonii are common in part of their area. S. eminii

is the only species reported as abundant in places (Busse 1900, 1912). =

HABIT AND GROWTH

Most Strophanthus species are sarmentose and lianescent, and even species
which usually grow as shrubs are occasionally lianescent. The only species that
is exclusively a shrub or tree is S. boivinii from Madagascar. Predominantly
‘shrubby species grow in the drier woodlands and Acacia steppes: i.e. S. eminii,
S. hypoleucos, S. mirabilis, S. nicholsonii, S. vanderijstii and probably S. sarmen-
‘tosus var. glabriflorus. All other species are either exclusively lianas, or sarmen-
tose shrubs in more open habitats which become lianescent when support is
available. o - E - .

Lianas wind either to the right or to the left, or support themselves on lateral
branches. Lianas of over 100 m long and with a diameter of 25 ¢cm have been
observed. o - - | .

The architecture of Strophanthus is not very clear. S. boivinii branches exclu-
sively dichotomously, and shows elements of the models of KwAN-KORiBA and
LEEUWENBERG (HALLE, OLDEMAN & TOMLINSON 1978). Other species (e.g. S.
sarmentosus, S. welwitschii) show distinct affinities with the model of CHAMPAG-
NAT.. o R o .

Flowering takes place terminally, often on short lateral branches which bear
%— 5 pairs of leaves below the inflorescence. But several species (e.g. S. mortehan-
it, S. sarmentosus, and S. welwitschii) often show short inflorescence-bearing
lateral branches, where flowers appear before the leaves, even when other parts

of the‘plant are already bearing leaves. Short inflorescence-bearing branches
occur 1n general on long sarmentose shoots. -

6 Meded. Landbouwhogeschool Wageningen 82-4 (1982)



et

MORPHOLOGY

Roots: very few data are available on the underground parts of Strophanthus.
A few species from woodland habitats were reported to have thick, fleshy, and
moniliform roots (Fig. 1). S. vanderijstii produces many shoots from a subterran-
eous rootstock running parallel to the surface. In other species (e.g. S. gratus,
S. nicholsonii) taproots were reported.

Trunk and branches: in several species the lenticels become larger and lignified
on older branches, forming knobs or, asin S. gratus and S. sarmentosus, longitu-
dinal corky ridges.

In S. courmontii, S. gerrardii and S. petersianus, triangular corky protuber-
ances may form at the nodes, and in S. gerrardii these protuberances lengthen
and combine with the lignified lenticels to form long corky ridges.

In some plants the latex has been observed to be white in the roots, trunk,
and older branches, while it was clear in the younger branches and leaves.

Stipules: true stipules do not occur in Strophanthus, although several authors
(e.g. LuBBock 1891, GiLG 1903, and GLUCK 1919) have interpreted the small
colleters in the axil of the petiole as such. These colleters are situated at the
very base of the petiole, and remain on the stem when the leaf is shed; but in
S. speciosus they are situated on the base of petiole, and are shed with the leaf
(Fig 1). These colleters resemble the colleters in the axil of the bracts and sepals.

Corolla: the tube may widen near its base (in S. gerrardu) or near its mouth
(m S. bullenianus) or at various levels in between.

The 10-lobed corona with partly fused pairs of lobes is typical for the genus,
but varies considerably in shape and size.

The corolla lobes also vary considerably; one extreme is S. gratus, with nearly
orbicular lobes, and at the other end of the range is S. preussii, with lobes that
narrow at their apex into linear tails up to 30 cm long. Several species from
Asia bear very small flowers, with lobes which may be only 4 mm long in S.
singaporianus; four species from Africa have large untailed lobes which are acute
at the apex; and S. boivinii has long undulate lobes which are obtuse at the
apex. |
- Seeds: in some species the beak of the grain may bear the coma over its whole
length, but in most species the part of the beak next to the grain is glabrous,
and the coma is borne on the apical part of the beak. Only in S. bullenianus
the coma is implanted on the grain itself as well as on the beak.: -

The shape of the grain, as well as the length of the beak and the coma, are
influenced to some degree by the relative position of the seed in the follicle. -

o FLOWERING AND FRUITING SEASONS

If dlstlnct dry and rainy seasons alternate in thelr dlstnbutlon area, Strophan-

. thus species flower towards the end of the dry and the beginning of the rainy

season; fruits are then mature in the dry season. If no distinct dry period occurs,
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FiG. 1. 1. Strophanthus kombe Oliver: moniliform AI'O(')IS of a young plant, 2 x; 2.7-"Strophanthus
thollonii Franch.: leaf scar with colleters, 6 x; 3. Strophanthus speciosus (Ward & Harvey) Reber:
base of petiole with colleters, 6 x. (1. after FRASER 1890; 2. Beentje 1551; 3. Beentje 1619). -

some species flower the whole year round w1th a peak in the relatlvely drlest
period, and others in this driest period. ‘ : -

In ten woodland species the flowers appear before the leaves but ﬂowermg
continues when the leaves appear at the beginning of the rainy season.

POLLINATION

Except for a report of the butterfly Danais chrysippus visiting flowers of a
cultivated S. speciosus (MARLOTH 1932) no data on pollmators of Strophanthus
seems to exist. - ‘ :

Indications for ps1choph11y or butterﬂy pollmatlon can be found in the mor-
phology of the flowers, the fragrance reported for many species, and the predo-
minant colour pattern: white or yellow outside, sometimes contrasted with pink,
red, or purple, and white or yellow inside with a corona that is most often red
or purple, with red or purple streaks and spots leading from the corona lobes
to the base of the anther cone (Fig. 2). Movements of the corolla tails in the

wind could also be attractive to possible pollmators (FAEGRI & VAN DER PriL
1979). | e

8 Meded. Landbouwhogeschool Wageningen 82-4 (1982)



F1G. 2. 1. Strophanthus sarmentosus DC.: corolla from above, 13 x; 2. Strophanthus preussii Engl.
& Pax: corolla from above, 13 x. (1. Beentje 1621, 2. Beentje 1548).

The anther cone seals off the clavuncula and stigma from above and from
the sides. In experiments carried out with cultivated S. gratus by Wit (1941),
pollination where pollen was applied to the apex of the clavuncula and the stigma
led to fertilization in 19/ of all flowers; but when pollen was applied to the base
of the clavuncula, this led to fertilization in 60%, of the flowers. This supports
the thesis of SCHUMANN (1897) that the inner side of the reflexed frill at the
~ base of the clavuncula is the receptlve Zone.

DISPERSAL OF SEEDS
The mature fruit splits along the adaxial side longitudinally, exposing the
seeds to the wind (Fig. 3). The seed coma reacts mechanically to changes in
atmospheric humidity, being almost erect and pressed closely together in damp
air, and spreading in dry air; by this motion the seeds move, to some extent,
out of the fruit.

In Cameroun I observed Strophanthus seeds floating at treetop level for con-
siderable distances. -

FIG. 3. Strophanthus sarmentosus DC.: cross sections of follicle, to show opening of follicle; only
exo- and endocarp drawn; 2 x . (Beentje 248).
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ANATOMY

According to METCALFE & CHALK (1950) the leaf stomata are of the rubia-
ceous type, and small accessory bundles are present in the petiole, as in Nerium
and Wrightia.

Cu1 (1957) described the xylem anatomy, and mentions as distinguishing gen-
eric characters: the presence of irregular, ragged marginal parenchyma; the ab-
sence of septate fibres; and the 1-3—seriate rays. |

Details of seed-, fruit-, and leaf anatomy were described and illustrated by
BLONDEL (1888a), FraSer (1890), PLANCHON (1894), and TSIRCH & OESTERLE

(1900). The vascular anatomy of the flower was described in WoODSON & MOORE
(1938).

CHEMISTRY AND PHARMACOLOGY

REICHSTEIN (1963) observed ‘Strophanthus is a particularly unfavourable ob-
ject in which to study the connection between chemistry and taxonomy’. How-
ever, he published many articles on its chemistry, and proved that differences
in glycoside composition in the seed are genetically determined within four
chemical forms of S. sarmentosus; these forms are geographically and ecologi-
cally separate, and show minor morphological differences in the fruit.

Most chemical studies are on the composition of the seed glycosides; studies
comparing several species are those of BIsseT (1953, 1955), HEFTMANN et al.
(1954), and WATT & BREYER-BRANDWYCK (1962). Based on their results, four

groups of species can be dlstlngulshed accordlng to their seed glycosides:
OUABAIN GROUP :

S. gardeniiflorus
- 8. gratus
S. thollonii

SARMENTOGENIN/SARVEROGENIN GROUP | :
- S. welwitschii (this species has some afﬁnmes with the Ouabam group)

S. amboensis S. gerrardii

S. congoensis S. petersianus

S. courmontii S. sarmentosus
STROPHANTHIDIN/STROPHANTHIDOL/PERIPLOGENIN GROUP

S. arnoldianus - S. hispidus S. mirabilis

S. bar_teri | S. hypoleucos S. mortehanii

S. eminii S.kombe ~ S. nicholsonii

S. gracilis - 8. ledienii ~ S. preussii
DIVARICOSIDE/CAUDOSIDE GROUP = |

S. caudatus

- S. divaricatus
S. wightianus
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Other chemical constituents, €. g. triterpenes, saponins, and alkaloids, have
hardly been investigated.

Bibliographies on chemical and pharmaceutical investigations within the gen-
us, covering large numbers of publications, are given in DE VISSER SMiTS (1951),
BIsseT (1953, 1955) and REICHSTEIN (1963).

Serious doubts should be cast on the determination of material consisting
only of seeds. Investigations carried out with such materlal do not have a very
firm base.

PALYNOLOGY

The pollen of 17 species has been studied by Dr. S. NIL$SsON of the Palynolog-
ical Laboratory of the Naturhistoriska Riksmuseet of Stockholm. Although
there is a certain variability in pore size and -number, as well as in the inner
surface, this does not seem systematically significant (personal communication
by Dr. NILSSON, 24 May 1982).

~ CHROMOSOME NUMBERS
(byJ.C. AREnDSs and F. M. VAN DER LAAN)

Squash preparations of root tips of S. divaricatus (voucher van der Laan 340),
S. gratus (voucher Leeuwenberg 12030), S. hispidus (voucher Leeuwenberg
12365), and S. sarmentosus (voucher Beentje 1621), all four plants belonging
to the living plant collection of the Department of Plant Taxonomy and Plant
Geography, yielded 2n =18 chromosomes. Photographs 1 and 2 show the chro-
mosomes as observed in the root tip cells of S. dzvarzcatus and S. sarmentosus
respectlvely | - :

- Some of the chromosomes always show a eentromere region which is relatlvely
long when compared to those of the other chromosomes (see arrows). This fea-
ture is particularly evident when chromosomes are observed in late prometa-
phase. It explains why WiTKUS (1951) invariably published 2n = 20 for all species
he investigated. It is often possible to indicate in the photographs given by Wir-
KUS several chromosomes which in fact represent two arms of a single chromo-
some.

- The record of 2n= 18 by SNOAD (1952) MANGENOT & MANGENOT (1962)
and MIEGE (1962) is corraborated by this investigation.

- A number of 2n =18 is not frequent within the Apocynaceae:~the majority
of species have numbers based on x =11. Nevertheless a number of 2n =22 for
S. caudatus is given by Roy TAPADAR & SeN (1960), and n=11 for S. wallichii
(voucher Bedi 25488, not seen) by BEDI et al. (1981). |

Most countings in literature are not supported by vouchers and therefore
of doubtful value.
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PuoTo 1. Somatic chromosomes in the root tip  PHOTO 2. Somatic chromosomes in the root tip
cells of S. divaricatus. cells of S. sarmentosus.

Arrows indicate chromosomes with a relatively long centromere. Both photographs x 3000.
Hydroxyquinolin pretreatment, orcein staining, phase contrast. Photographs by J. C. ARENDS.

LOCAL NAMES

From the field notes on the herbarium labels, an extensive, very heterogenous
list of local names was compiled, covering nearly all species. Sometimes a name
is used for more than one species: in the Turumbu language (Zaire) ‘Libobo’
is used for 5 species, sometimes with a specific epithet as ‘li tokembe’ for S.
hispidus, or ‘li baina’ for S. preussii. Names with the root ‘-bulembe’ are used
for 6 species in nine different languages in Angola, Zaire, and Zambia.

- With the descriptions of the individual species, local names are given only
when such names were reported at least twice and by different collectors.

USES AND ECONOMIC IMPORTANCE

Since time immemorial, Strophanthus seeds and latex were used in Africa and
Asia for the preparation of arrow poison (Map 3). The poison acts quickly,
and even very small quantities are effective: the usual practice was to crush a
single seed and to smear the resulting pulp on the tip or barbs of an arrow,
sometimes with an adhesive added. The arrow was launched by blowpipe, bow,
or crossbow, and when the poison entered the bloodstream, death resulted, in
humans usually within a quarter of an hour, in large animals like the elephant

after a longer time. When the animal kllled in this manner was to be eaten,
the meat directly around the wound was cut away.
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MAP 3. Strophanthus as main source of arrow poison
(adapted from PERROT & VOGT 1912).

The active component of the poison is one of a group of glycosides called
ouabain, sarmentogenin, strophanthidin, and divaricoside. These glycosides af-
fect the muscular fibres of the body and especially those of the heart; the heart-
beat slows and soon the heart contracts permanently in systole. As an antidote
tannic acid, vinegar, or the decoction of the bark of the baobab (Addansonia
digitata) may be employed by smearing one of these onto the wound; presum-
ably, any strong acid will serve as an antidote.

The possible use of these glycosides in medicine was discovered by KIRK (LIV-
INGSTONE 1865): he had, with difficulty, obtained some sceds of S. kombe which

‘are used for the preparation of arrow poison in East Africa. He kept these seeds
in the pocket where he also kept his toothbrush. He was running a slight fever
at the time, and discovered that whenever he brushed his teeth, his heartbeat
slowed and his temperature dropped. From the bitter taste he concluded that
this was the action of the seeds.

In Western Africa S. hispidus and S. sarmentosus have been cultivated and
protected for a long time in order to provide a steady supply of poison, and
the plants were highly valued. The former colonial administrations tried to eradi-
cate the plants from 1920 onwards, and as a result the plants seemed to become
scarce; but when in 1949 a British expedition was sent to Nigeria to collect Stro-
phanthus sarmentosus for research on cortisone, the Emir of Katsina ordered
the collection of ‘Kwankwani’ (S. sarmentosus), and in four days ten thousand
follicles were gathered.

Nearly a third of all species are reported as having been used for arrow poison.
Medicinal use for the treatment of a wide range of afflictions is also reported
for many species: rheumatism, venereal diseases, worms, fever, and snakebite
are repeatedly named as treatable afflictions. '

- Extracts of S. gratus and S. kombe are used in modern medicine, either ob-
tained from forest dwelling peoples (e.g. Pygmies) who gather the seeds in the
forest, or taken from cultivated plants. Around 1970, 3-5 tons a year were im-
ported by France, mainly from Cameroun, to a value of FF 5.000.000. In other
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countries the drug strophanthin is also used, but figures of amounts were not
available. - _

The drug is prescribed for acute heart conditions, e.g. cardial asthma and
myocardinal infarct.

RELATIONSHIPS WITH OTHER GENERA

Strophanthus shows stamens which are adherent to the upper part of the gy-
noecium, and anthers with sterile basal tails. Therefore it is placed in the sub-
family Apocynoideae (Echitoideae). The subdivision of this subfamily is still
under discussion.

PicHON (1948a, 1950) proposes 4 tribes, based mainly on the morphology
of the retinacle (the organ by which the anthers adhere to the clavuncula), and
supported by other more fragmentary evidence. NGAN (1965) rejects this subdi-
vision on the ground that the morphology of the retinacle is not of sufficient
constancy, and cannot be observed in dried specimens. : -

PicHoN divides his tribe Nerieae into 9 subtribes, of which the subtribe Stro-
phanthinae consists of Strophanthus and its synonyms Christya and Roupellina,
he suggests (PicHON 1950) with his sequence of the nine subtribes relationships
between Strophanthus and Nerium, Vallaris, Beaumontia, Mascarenhasia, Alafia,
and Farquharia. ‘ | S

NGAN proposes a subtribe Neriinae (as Neriineae) consisting of Nerium,
Wrightia, Pleioceras and Strophanthus, based on the presence of a corona and
the lack of a disk. = - -

ALLORGE et al. (1981) follow, in this subfamily, the sequence of tribes by P1-
CHON.

ZWETSLOOT (1981) suggests relationships between Strophanthus and Beau-
montia, Vallaris, Wrightia, Pleioceras and Farquharia. | |

While agreeing with PicHON in his use of the retinacle for the subdivision
of the Apocynoideae, 1 consider his subtribes as too small in scope. Most of
PICHON’s subtribes consist of one or two genera; his largest subtribe, the Neriinae
(which PicHoN calls Amphineuriinae), consists of five genera, of which Amphi-
neurion and Dewevrella should be placed in other tribes. -

Most authors consider Strophanthus to be allied to Nerium. 1 agree for the
following reasons: similarities in the morphology of the corolla, the presence
of a corona, and the similarities in gynoecium and androecium; several species
of Strophanthus show characteristics of Nerium, e.g. verticellate leaves, supra-
petiolar colleters, and a long acumen of the anther. I also consider Strophanthus
to be allied to Adenium, Wrightia, and Pleioceras, mainly because of the presence
of a corona, the absence of a disk, and the morphology of the clavuncula.

Superficial similarities exist with Funtumia and Kibatalia, as the seeds of these
genera show a seed beak which is glabrous in its basal part; but while in Strophan-

thus thg beaked coma is directed towards the apex of the follicle, in Funtumia
and Kibatalia it points the other way. L o
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Fruits of Parquetina nigrescens (Asclepiadaceae) have been confused with
those of Strophanthus, and indeed closely resemble them; but the seeds of Par-
quetina are completely different, as the coma is not borne on a beak but directly
on the grain.

The Asclepiad genus Cryptolepis has flowers which in some species are tailed
at the lobes, and these species are often confused with Strophanthus. S. radcliffei
S. Moore turned out to be C. sanguinolenta, and S. divaricatus G. Don (not
[Lour.] Hook. & Arn.) is C. sinensis. Distinction of the two genera is made by
comparison of the corolla lobes, overlapping to the right in Strophanthus, and
to the left in Cryptolepis.

CITATION OF SPECIMENS |

An Index of Exsiccatae is provided, because when a species is represented
by more than 50 collections, only a selection of specimens has been cited with
- the species diagnoses. These selections are based on the distribution maps: for

each dot or cluster of dots, one specimen is cited.
~ Fortunately nearly all type specimens could be traced; only a few were not
seen and are indicated as such. Lectotypes, unless marked as ‘designated by’,
were designated by the present author. In five cases neotypes were designated.

DEFINITIONS

All sizes are from dried material.
The filaments are measured, when curved, over their height and not over their
length (Fig. 4). |
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