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INTRODUCTION AND ACKNOWLEDGEMENTS

This publication, the ninth in the series The African Dichapetalaceae, appears
much later than announced in part VIIIL. It is intended that part IX will be the
last part dealing with the revision of the African Dichapetalaceae, although the
additions to the previous parts presented in here indicate that it is likely that
further botanical exploration, especially of Western Central Africa, will yield
important additional information to be published.

The author is grateful to the directors and curators of the herbaria cited for
their continued loan of material. For the fieldwork in Gabon, which yiclded
the first record for Dichapetalum rudatisii, a new variety of D. choristilum and
a new species, a grant was received from the Foundation for the Advancement
of Tropical Research (WOTRO).

The illustrations have been made by Miss Y. F. Tan (fig. 4, 5), Mrs W. WESSEL-
BranD (fig. 7) and Miss H. G. D. ZEwarp (fig. 1, 2, 3, 6, 9, 10, 11, 12). The
drawings of N. HaLLE (fig. 8, 13), first published in 1967, are reproduced with
the kind permission of the editors of Adansonia.

Thanks are due to the late Miss G. J. H. AMsHOFF and Mr. D. O. WUNANDs
for their help with the Latin descriptions, to Mrs J. M. vAN MEDENBACH DE
Rooy-RoNkKEL for the correct typing of the manuscript, and to Mr. J. J. Bos
for polishing the English text.

CYTOLOGY

J. C. Arends & FF. M. van der Laan

Sofar only African members of the Dichapetalaceae have been analyzed for
their chromosome numbers. Table 1 presents the 2n numbers of 21 species of
Dichapetalum and of Tapura africana. They represent approximately 25% of
the African species. The karyotypes have been analyzed in root tip cells of seed-
lings grown from sceds collected in the field. The vouchers of the mother plants
of these seedlings are mentioned in the second column of Table 1. Most of the
chromosome number counting in Dichapetalum has been done by (GADELLA,
whereas some additional counts in this genus and the one for Tapura africana
have been done by the present authors (for references see the last column of
Tabte 1). There is one erroneous record of 2n = 20 for D. pallidum (as D. liberiage
by MANGENOT & MANGENOT (1962).

GADELLA analyzed slides produced by microtome sectioning and haematoxy-
lin staining; we employed the orcein squash staining method as outlined in Van
DER LAAN & ARENDS (1985). A photograph of one of the cells analyzed (Photog.
1) of Dichapetalum affine shows that the length of the somatic chromosomes
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TABLE 1. Somatic chromosome numbers in Dickapetalaceae

Taxa Voucher Provenance Reference
species with 2n=24
Dichapetalum
acuminatum De Wild. Breteler 6445 Gabon GaDELLA 1977
affine (Planch. ex. Bth.) Bret. Breteler & de Wilde 822 Gabon new record, nob.
altescandens Engl. Bos 3631 Cameroun  GapELLA 1970
choristilum Engl. Bos 4542 Cameroun  GaDELLA 1970
choristilum Engl. Bos 4637 Cameroun  GADELLA 1970, 197
congoense Engl. & Ruhl. Bos 5029 Cameroun  GADELLA 1970
— published as: D. mekametane Engl,
congoense Engl. & Ruhl. Bos 5258 Cameroun  GaDELLA 1970
— published as: D. mekametane Engl
congoense Engl. & Ruhl. Breteler 6747 Gabon GADELLA 1972
cymulosum (Oliv.) Engl. Bos & Breteler 3059 Cameroun GADELLA 1969
cymudosum (Oliv.) Engl, Bos & Breteler 3066  Cameroun  GaprLLa 1970
cymulosum (Oliv.) Engl. Bos & Breteler 3102 Cameroun  GADELLA 1969
cymulosum (Oliv.} Engl. Bos 3249 Cameroun  GADELLA 1970
dewildei Bret, de Wilde 8269-A Cameroun  BRETELER 1978 (p. !
dictyospermuni Bret. de Koning 3690 Ivory Coast  BRETELER 1978 (p. £
filicaule Bret. Breteler 5503 Ivory Coast  GADELLA 1972
heudelotii (Planch. ex Oliv.) Baill. var. hendelotii  Leeuwenberg 12568 Gabon nob.
heudelotii (Planch. ex Oliv.) Baill. var. heudelotii Leewwenberg 7906 Ivory Coast GADELLA 1977
heudelotii (Planch. ex Oliv.) Baill. var.
longitubulosum (Engl.) Bret. Bos & Breteler 3092 Cameroun GADELLA 1970
—published as: D. Jongitubulosum Engl.
heudelotii (Planch. ex Oliv.) Baill. var.
{ongitubulosim (Engl.) Bret, Bos 4185 Cameroun  GapELLA 1970
—published as: D. Jongirubulosum Engl.
heudelotii (Planch. ex Oliv.) Baill. var.
longitubulosum (Engl.) Bret. Bos 5002 Cameroun  GADELLA 1972
— published as: D. longitubulosum Eng).
heudeletii (Planch. ex Oliv.} Baill. var.
longitubulosum (Engl.) Bret. Bos 5006 Cameroun  GADELLA (pers. con
heudelotii (Planch. ex Oliv.} Baill. var.
ndongense (Engl.) Bret. Breteler 5216 Ivory Coast GADELLa 1969,
BRETELER 1973
~ published as: D. martineaui Aubr, & Pellegr.
resp. D. ndongense Engl.
madagascariense Poir. var. madagascariense Bos 5431 Cameroun  GapELLA 1970
—published as: D. brevirubulosum Engl.
madagascariense Poir. var, madagascariense Breteler 7294 Togo GADELLA 1977
—published as: D. guineense (DC.) Keay verified nob.
madagascariense Poir. var. madagascariense Leeuwenberg 11099 Ghana nob.
madagascariense Poir. var. madagascariense Leeuwenberg 12503 Gabon nob.
mombuttense Engl, Bokdam 3097+ Zaire GADELLA 1977%,
verified nob.
mombuttense Engl. Breteler 2113 Cameroun  GADELLA 1969
oblongum {Hook. f. ex Bih.) Engl. Breteler 5330 Ivory Coast  GADELLA 1969
oblongum (Hook. f. ex Bth.) Engl. Breteler 5946 Ivory Coast GADELLA 1970
oblongum (Hook. f. ex Bth.) Engl. Versteeg & Ivory Coast GADELLA 1977
Den Quter 713
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TABLE 1. (continued)

Taxa Voucher Provenance  Reference

species with 2n=24

oliganthum Bret, Bos 5028 Cameroun GADELLA (pers. comm. )
pallidum (Oliv.) Engl. Breteler 5282 Ivory Coast GADELLA 1972

- published as: D. liberiae Engl. & Dinkl.

pallidum (Oliv.) Engl. Breteler 5327 Ivory Coast (GADELLA 1972

— published as: D. liberiae Engl. & Dyink].

pallidum (Oliv.) Engl. Breteler 603 2%* Ivory Coast GapkLLa 1972
pierrei Pellegr. Breteler 7660 Gabon new record, nob.
rudatisii Engl. Bos & Breteler 3115 Cameroun  GADELLA 1970
rudatisii Engl. Bos 3180 Cameroun  GADELLA 1970
rudatisii Engl. Bos 3255 Cameroun GADELLA 1970
rudatisii Engl. Bos 3375 Cameroun  GaDELLA 1970
rudatisii Engl. Bos 3412 Cameroun  GADELLA 1970
rudatisii Engl. Bos 3464 Cameroun  GaDELLA 1970
rudatisii Engl. Bos 3560 Cameroun  GADELLA 1970
rudatisii Engl. Bos 3645 Cameroun GADELLA 1970
thollonii Pellegr, Breteler 6473 Gabon GADELLA 1972
toxicarium (G.Don) Baill. Breteler 5323 Ivory Coast GADELLA 1969
toxicarium (G.Don) Baill. Breteler 5342 Ivory Coast GADELLA 1970
toxicarium (G.Don) Baill, Breteler 5347 Ivory Coast GaDELLA 1970
zenkeri Engl. Bolcdam 3092 Zaire GaDELLA 1972
zenkeri Engl. Bos 6943 Cameroun (GADELLA (pers. comm.)

species with 2n =48

Tapura
africana Oliv. Leeuwenberg 9910 Cameroun  ARENDS 1979

species with 2n =96

Dichapetalum
crassifolium Chod. var. crassifolium Oldeman 816 Ghana new record, nob.,

*: grroneously published with voucher Bokdam 3092
**. published with voucher de Bruijn 1901, a seedling of Breteler 6032

falls within a range of approximately 1 to 2Zum. All chromosomes have primary
constrictions in the median region. The size of the chromosomes of all species
in the Dichapetalaceae 1s similar to those shown in Photog. 1.

It is obvious that the Dichapetalaceae are characterized by a basic number
of x = 12, as Zn numbers of 24, 48 and 96 havc been found. Dichaperalum
is almost homogeneous according to chromosome number; the octoploid
number (2n = 96) of D. crassifolium places this species apart from the remainder
of the species, which is partly supported by BRETELER (se¢ p. 17).

It remains to be seen whether Tapura is a polyploid taxon within the Dichape-
talaceae as only one species of the genus has been investigated.

Regarding the taxonomic position of the Dichapetalaceae there are conflicting
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PHOTOG. 1. Somatic metaphase plate in root tip cell of Dichapetalum affine (collection Breteler &
de Wilde 822, Gabon), showing 24 metacentric chromosomes. The arrows indicate two, probably
homologous chromosomes with an elongated centromere region {8-hydroxyquinolin pretreatment,
orcein staining, magn. 3000 x ).

opinions as to whether the family should be accommodated within the Gerani-
ales or within orders such as the Celastrales and Rosales. BRETELER (1973) has
pointed out that most evidence supports a place in the Geraniales as conceived
by ENGLER. He further suggests that on the basis of comparitive morphology
the Dichapetalaceae are more related to the Trigoniaceae than to other families
of this order. Earlier BARTH (1896) proposed a close affinity between these two
families on anatomical grounds. The {unfortunately approximate) figure of 2n
= 20 for Trigonia virens is the only record for the Trigoniaceae ((GOLDBLATT
1979). It is clear that members of this family should be investigated further for
their chromosome numbers in order to establish whether Trigoniaceae are possi-
bly characterized by x = 12.

Some other families of the Geraniales (i.e. the Vochysiaceae, Meliaceae, Mal-
pighiaceae and Polygalaceae) have some morphological characteristics in com-
mon with the Dichapetalaceae. From the compilative works in respect of chro-
mosome numbers by FEDOROV (1969), MooRE (1973, 1974, 1977) and GoLbDB-
LATT (1981, 1984) it can be seen that there is no record for the Vochysiaceae
and that none of the remaining families is characterized by a single basic number.
However, a very minor fraction of the species of these families have the chromo-
some numbers n = |2 and/or 2n = 24. In the Meliaceae the number pertains
to the genera Heynea (a synonym of Trichilia) and Cedrela, in the Malphighia-
ceae to Byrsonima, Galphimia and Tryallis and in the Polygalaceae to Polygala.
According to BRETELER none of these taxa has a particular affinity with the
Dichapetalaceae.
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The occurrence of similar chromosome numbers in these different though to
some extent related plant groups may be the result of convergent evolution.
However the present cytological evidence does not support this or another opin-
ion. Asreliable and sufficient information on chromosome numbers of Trigonia-
ceae and Vochysiaceae in particular is lacking, the basic number of x = 12 of
the Dichapetalaceae does not provide cogent support for or against the inclusion
of the latter family within the Geraniales.

The other orders which have been suggested to include the Dichapetalaceae
have also been considered for their chromosome numbers. In the Celastrales
there is only a record of 2n = 24 for one species each of Gymnospora and Tripte-
rygium (both Celastraceae). There is conflicting evindence for n = 12 or 13
in Salvadora (Salvadoraceae). For the Rosales there are incidental records of
2n = 24 (or n = 12) for a species of Sedum (Crassulaceae), some species of
Chrysosplenium and Castilieja (Saxifragaceae), some species of Lupinus, Vicia,
Tamarindus and Xylia (Leguminosae). Within the same order all species of the
genera Pittosporum and Sollya ( Pittosporaceae) have 2n = 24,

None of the taxa mentioned above has an obvious relationship with the Dicha-
petalaceae. In conclusion: cytological data do not support a transfer of the Di-
chapetalacene from the Geraniales to Celastrales or Rosales, nor do they firmly
back the position given to it by BRETELER, as in the Engler system.

COMMENTS ON SOME POLLEN GRAINS OF
DICHAPETALUM AND TAPURA

by W. Punt, Laboratory of Palacobotany and Palynology
Dichapetalum choristilum Engl. var. louisii Bret.

Pollen of this variety certainly belongs to the Dichapetaium choristilum type
because of the characteristic straight to slightly concave sides and the shightly
decreasing lumina of the reticulum towards the colpi. The colpi, however, are
shorter than in the specimens of D. choristilum var. choristilum and, moreover,
the size of the grains is distinctly less (Material: J. J. de Wilde c.5. 519).

Dichapetalum gassitae Bret.

Pollen grains of this species have to be classified in the Dichapetalum choristi-
lum type because of their coarse reticulum and long colpi. Also other characters
like the straight sides, slightly decreasing size of the lamina towards the colpi
and the rather large size are identical (Material: Louis c.s. 761 ).

Dichapetalum potamophilam Bret.

This species is represented by pollen samples of two specimens. Unfortunately
the pollen grains of the two samples differ slightly in their morphological charac-
ters.
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A. Letouzey 9806.
Pollen of this specimen resembles remarkably that of D. gassitae in ornamen-
tation, shape, and size. The colpi, however, are short.
B. Breteler & J. J. de Wilde 604.
Pollen of this specimen fits also in the D. choristifum type, butin this specimen
the colpi are very long. It differs moreover, from Letouzey 9806 and pollen
of D. gassitae by the less obtuse angles and a finer reticulum, a character
often found in pollen of the D. angoiense type.
Although differences occur in the pollen of both specimens they both should
be classified as representatives of the D, choristilum type.

PuoOTOG. 2. Pollen of Tapura carinata with detail of bi-reticulate ornamentation. For explanation
see text.
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Tapura carinata Bret.
Description of the pollen grains

Pollen class: 3-zonocolporate.
P/E ratio: Varying from suboblate to oblate.
Apertures: Ectoaperture — colpus, long, narrow but broadening towards the
equatorial plane, not sunken; margins distinct, straight; ends acute; no costae;
distinct fastigium present. Endoaperture — indistinct aperture, probably a large
porus of rectangular outline; no costae; ends diffuse.
Exine: Sexine about as thick as nexine. Columellae short and indistinct; capita
forming a semi-tectate layer.
Ornamentation : Bi-reticulate. A coarse outer reticulum with narrow muri
and large lumina, angular and varying in outline; lumina uniform in size, not
or only scarcely decreasing in size towards the colpi; inner, infra-reticulum very
fine.
Outlines: Equatorial view — elliptic. Polar view — triangular; sides convex, an-
gles gaping.
‘Measurements: P 24-27 u; E 29-32 p; P/E ratio 0.79—0.90. Exine ca 2 p;
lumina at poles and in mesocolpium up to 2.5 p wide, but usually varying from
1-2p (Material: Pobeguin s.n.).

Comments: Pollen of this species is different from all other Tapura pollen.
It most resembles that of T ivorensis, but differs by its size and remarkable orna-
mentation, absence of costae around the endoaperture and more convex sides
in polar view. The most remarkable feature of this pollen type is the bi-reticulate
ornamentation, clearly visible in SEM-micrographs (Photog. 2). This character
is certainly not common in pollen of the Angiosperms, but appears regularly
in completely different families. It is described from Phyllanthus species (Euphor-
biaceae) (Bor, 1979), various Labiatae taxa (NABL1, 1976), and from the Tilia-
ceous genera Grewia and Sparmannia (PRESTING, STRAKA and FRIEDRICH, 1983).
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TAXONOMIC PART

DESCRIPTION OF THE FAMILY

Dichapetalaceae Baillon, 1886: 365 (as Dichapetaleae) nom. cons.; Engler,
1896: 345; Engler & Krause, 1931: 1, Lawrence, 1951: 549; Wagenitz, 1964; 317,
Hutchinson, 1973: 187, Mabberly, 1978: 182,

Chailletiaceae Brown, 1818: 23 (as Chailleteae). De Candolle, 1825: 57; End-
licher, 1840: 1104; Bentham & Hooker, 1862: 340; Hutchinson 1926: 206; 1959;
150,

Trees, shrubs, subshrubs or lianas. Stipules present, caducous or persistent,
simple, entire, or variously lobed or divided, Leaves alternate, simple, entire,
pinnately nerved, often glandular, Inflorescences axillary, sometimes arranged
on leafless axillary or terminal shoots, cymose, distinctly branched to subglo-
bose, sessile to pedunculate, the peduncle free or adnate to the petiole and some-
times to the midrib. Bracts and bracteoles usually small. Flowers small, actino-
morphic to zygomorphic, (4-)5-merous, bisexual (Africa) to unisexual; pedicel
usually articulate, the upper part (the true pedicel) absent to very distinct. Sepals
5(4), subequal to strongly unequal, imbricate, free or shortly united, rarely form-
ing a tube. Petals 5(4), equal to very unequal, alternating with the sepals, free
or nearly so, or, more often, united with the alternating stamens into a very
short to distinct tube composed of (8B-)10(-11) ¢lements, entire or bilobed to
bicuculate apically. Androecium of 2—5 stamens and 3-0 staminodes, opposite
the sepals; anthers bilocular, introrse, opening by longitudinal slits, usually with
a distinct connective. Basal staminodes (disc glands, disc lobes, hypogynous
glands) 1 -5, epipetalous, free or united, variously shaped. Pistil 2—3(4)-merous;
ovary superior with two collateral, pendulous anatropous ovules in each locule,
raphe ventral, obturator distinct or not; styles 2—3(4), free or nearly so, more
often almost completely united with free apical parts. Fruit a drupe with 1-3(4)
onc-seeded, free pyrencs, deeply lobed or not; exocarp dehiscent or indehiscent;
mesocarp more or less fleshy; endocarp indehiscent, usually with a distinct api-
cal, and usually partly ventral, suture, pergamentaceous to woody or bony, hairy
inside or not. Seeds exalbuminous, rarely with some albumen; testa usually thin,
glabrous, rarely hairy; cotyledons usually planoconvex. Germination hypogeal,
rarely epigeal, first pair of leaves opposite or alternate.

Type genus: Dichapetalum Thouars (syn. Chailletia DC.)

An almost circumtropical family of ca 160 species in three genera with a few
extensions into the subtropics. Africa (including Madagascar) is most species
diverse with 86 species in Dichapetalum and 7 species in Tapura. The neotropics
are second with 19 species in Dichapetalum, 21 in Tapura, and 9 species in the
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endemic genus Stephanopodium, 49 species in all (PRANCE, 1972-1983), In the
Asian tropics and adjacent areas only Dichapetalum is present with 19 species
in all (LEENHOUTS 1956—1972; KOSTERMANS, 1980),

Note. The Dichapetalaceae are a very natural group with uncertain affinities
(see BRETELER, 1973: 5). The differing and often rather extreme opinions held
on the taxonomic position of the family will be maintained when, for instance,
the flower tube is either interpreted as a gamopetalous corolla with the stamens
adnate to it (PRANCE 1972—-1983; HUTCHINSON, 1969: 65) or as a staminal tube
like in Meliaceae, a view expressed by the present author in 1973 and, after
studying the genus Tapura even more strongly advocated now.

DELIMITATION OF THE GENERA

The three genera of Dichapetalaceae are closely related. BAILLON (1873: 113)
already questioned the proposed genera within Dichapetalaceae and asked him-
self if it was not possible to consider the family as having but a single genus
with 4 subgenera notably Chailletia, Stephanopodium, Dischizolaena, and Ta-
pura,

Segregation of Dichapetalum and Stephanopodium particularly would be diffi-
cult if the latter occurred in Africa as well.

The American species of Dichapetalum have distinctly bilobed and free or
nearly free petals, which makes delimitation against Stephanopodium quite easy.
In Africa, however, entire petals as well as a distinct staminal tube with sessile
or nearly sessile anthers occur, that are common features in Stephanopodium.
In specics like the African D. insigne Engl., D. melanocladum Bret., and D. mon-
tanum Bret. only the bilobed petals distinguish them from Stephanopodium and
even this character is not completely reliable as S. estreliense Baill. has slightly
bifid petals.

As regards the segregation of Tapura and Dichapetalum this is very easy in
Africa, but much more difficult when American species of Tapura have to be
distinguished on a generic level from African Dichapetalum, The zygomorphy
of the Tapura flower may be so slight in American species that in fact only
the reduced number of basal staminodes (or disc lobes) establishes a flower to
be Tapura and not Dichapetalum,

In conclusion it can be stated that disregarding continental separation, viz.
Stephanopodium and American Tapura separated from African Dichapetalum,
the generic delimitation in Dichapetalaceae is very problematic.

KEY TO THE GENERA IN AFRICA

Petals equal; stamens all fertile; basal staminodes (or disc lobes) 5, free or
formingacompletering . . . . .. ... .. ... ..... ... Dichapetalum
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Petals unequal, 1-2 distinctly larger; fertile stamens 2-3; basal staminodes
(or disc lobes), either free or united, wanting with the large petals . . . Tapura

REVISION OF DICHAPETALUM

SUBDIVISION OF THE GENUS
Short history with some critical remarks.

All sections that have been distinguished in Dichapetalum are first described
by ENGLER. Before ENGLER, DE CANDOLLE, in his Prodromus (1825), also classi-
fied the known Dichaperalum species, but he did so in series not in sections.

In Engler’s first classification (1896: 348) the genus is divided in two sections
namely Eudichapetalum (= section Dichapetalum) and Brachystephanium. The
second section only contains 2 species, the syntypes D. adnatiflorum and D. ka-
merunense, the type section all other 72 species known at that time. [t is interest-
ing to note that D. adnatiflorum and D. kamerunense are synonyms of respective-
ly D. mombuttense and D. oblongum, both species mentioned in Engler’s Eudicha-
petalum under number 30 and 54 respectively. This fact gives an indication how
well these sections are separated. VAN TIEGHEM (1903: 230) elevated the section
Brachystephanium to generic level choosing Stephanella as its name. As I have
lectotypified (1973: 37) this genus with D. kamerunense Engl., the same specific
name is chosen here to lectotypify the section Brachystephanium Engler.

In 1902 ENGLER introduced a third section with a Latin description but with-
out a name, mentioning D. integripetalum as the only species. In the same plubli-
cation a fourth section named Tapurina is described with D. longitubulosum as
the only species.

In 1912 (1912-a) ENGLER gives a complete classification of all the species and
presents a key to the 4 sections and the 33 series that are distinguished, The
type section contains most species, accommodated in 25 series. The unnamed
section of 1902 is now named Rhopalocarpus and remains monotypic. The sec-
tion Brachystephanium of 1896, now deprived of its two syntypes, which are
classified in the next section, has 11 species in 3 series. Of these species 3 were
classified in Eudichapetatum in 1896, the other have been described as new since
then. The last section, now named Tapurinia instead of Tapurina as in 1902,
has 5 series. Two of these accommodate the two syntypes of section Brachyste-
phanium under the names Adnatiflora and Kamerunensia respectively. In doing
s0 ENGLER in fact united the sections Brachystephanium and Tapurina, so 3 sec-
tions remain. 1 think that taking type species out and bringing species from
other sections in is once more an illustration of the weakness of the characters
that define these sections.

10 Agric. Univ. Wageningen Fapers 56-3 (1956}



In 1914 ENGLER and KRAUSE enriched the type section by a 26th series named
Brauniana based on the new species D. braunii.

Engler’s classification is more or less adopted by some authors (FRIES 1916,
DE WILDEMAN 1919, ExELL 1927, HAUMAN 1955, 1958-b), but has in fact never
been accepted completely.

Objections against Engler’s system.

ENGLER’s classification is based on a very superficial investigation of charac-
ters as observed on a single or a few specimens per species, Characters most
frequently used are the size of the inflorescence in relation to petiole length of
the supporting leaf, the peduncle being free or adnate to the periole, the adnation
between petals and stamens, the petal length in relation to sepal length, the petal
shape, the incision of petals and its ratio to the entire petal, and last but not
least, the position of the ovary: superior, half inferior, or inferior.

Inflorescences and petals vary most times too much to be of great value in
specific segregation and can hardly be used for species groupings. The same
can be said of the other characters used by ENGLER. As regards the position
of the ovary il has already been stipulated (BRETELER 1979: 26) that all species
have superior ovaries, only the receptacle may be more or less concave!

In conclusion it can be stated that ENGLER’S system is most probably not
accepted because it is too artificial, more a classification of specimens than a
classification of species.

Review and evaluation of main characters and their supposed evolutionary trends.

Before presenting any new classification of the genus a review and evaluation
of important characters is given. This review will also illustrate the difficulties
that have been met with in the attempt to structure the subdivision of the genus.

Most vegetative characters vary to such an extent and/or may occur so inpre-
dictably, i.e. not in relation with any other character, that their use in the classifi-
cation of the Dichapetalum species has been very little. The production of a
reddish, slimy exudate in wounded phloem, for example, is only seen in D. crassi-

folium and D. librevillense, two species which do not show any relation as other
characters are concerned. The leaf glands, another example, often vary in
number and position and within a single specimen, although they seem, in gener-
al, to be more numerous and more obvious in the advanced species than in the
primitive ones.

As regards the inflorescence some evolutionary tendencies may be mentioned,
The widely branched, distinctly peduncled, many flowered inflorescence (e.g.
D. angolense) is considered to be original and the few flowered, indistinctly
branched, sessile or nearly sessile inflorescence derived, with a glomerule or fas-
cicle as the most advanced type. The development of the dichasial branching
systemn into a scorpioid one, as seen in many species, is also considered as an
evolutionary trend. These trends are very general and it is difficult to use them
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in charactenzmg a specws Therefore inflorescence characters have been of little
value in species grouping.

The absence of the joint in the pedicel considered to be an advanced character,
occurs in three species, two of them, D. glomeratum and D. pulchrum are certainly
closely related, the third, D. trichocephalum stands far apart.

The position of the sepals whether being erect or reflexed is of importance
in some groups of species but is completely unreliable in others. It is the author’s
opinon, however, that in general reflexed sepals represent the more primitive
condition, notwithstanding the fact that some primitive species as D. bangii and
D. lujae have erect sepals.

The length of the adnation between petals and stamens, sometimes resulting
in a distinct staminal tube which characterizes for example the genus Stepharno-
podium, varies even within a single species (e.g. D). heudelotii) and seems to occur
indepedently from any other character.

The type of indumentum of the ovary is certainly a character of importance
when the original or the more advanced status of a species has to be established.
An arachnoid indumentum is considered to be primitive and preceeds the gla-
brous or velutinous condition of the ovary. Glabrous ovaries may result when
the arachnoid indumentum disappears (compare D. mundense with D. bellum)
and glabrous fruits may be produced as happens in these species. The glabrous
condition of the ovary may, however, also lead to velutinous*) fruits as in D.
umbellatum. It is likely that in this case the appearance of the velutinous indu-
mentum is initiated by the fertilisation of the ovary. In several species from Ma-
dagascar, however, it seems that the change from glabrous to velutinous may
be initiated independently from fertilisation (see BRETELER 1979: 59, note under
D. leucosia).

As both the arachnoid and the glabrous condition may be cbserved in the
closely related D. mundense and D. bellum, so the arachnoid and the velutinous
condition can be seen in the two closely related D. pallidum and D. albidum.
In the former the ovary becomes velutinous immediately after fertilisation shed-
ding its arachnoid hairs, in the second the ovary is velutinous from the very
start, sometimes mixed with a trace of an arachnoid indumentum.

Glabrous fruits are not only obtained from species with arachnoid or glabrous
ovaries but also from species with velutinous ovaries as happens, for example,
in D. integripetalum, D. minutiflorum and D. montanum. So in fact three different
stages in the evolution of the ovary indumentum may lead to glabrous fruits:
arachnoid, glabrous, and velutinous.

It is expected that velutinous ovaries leading to glabrous fruits may evolve
into glabrous ovaries and it is asked whether in D. braunii such an evolution
has already happened or not. In fig. 1 the evolution of the ovary indumentum,
including the hypothetical last stage, and the two fruit conditions which may

*) For convenience, all indumentum types not being arachnoid are comprised under the term velutin-
ous, although some ovaries and fruits have in fact an indumentuem consisting of weaker and/or
curly hairs.

i2 Agric. Univ. Wageningen Papers 86-3 (1966}



vefuér{nvus or/ar-_y .Séafus yfagr’-ous
#ut s fruz ts
. acu.mv.'z_-zaéum . 3, a {i'ne
. ﬁgez‘ft < Arochnocd >§3. zréfyos/vcrmum
LD, ﬁaffi drn J( . mundense
D, cerntellatum ( j{aéraus ) D, Lellrom
D, albedum ¢ 2 fi:fz'cﬂu te
D, Aewdetodes )( Vetibirous >.E. zz'—n’grz.'/;céafum
D reficulaturm l( , mz}zu&fforum

tabrous
( ??yf.:o{}{f Zt'caf) ).'3. Braunte

F1G. 1. Relation between ovary and fruit indumentum. For explanation see text.

result are schematically reproduced, with examples of species. If the hypothetical
last stage in the ovary indumenium does not occur, D). braunii becomes an exam-
ple next to D. bellum.

Whether the species have a 2-locular or a 3-locular ovary has not proven to
be of any value in delimitating groups of species. Although the bilocular condi-
tion is considered to be more advanced than the 3-locular one, it must be ob-
served that the advanced status not only occurs in advanced species like D. mon-
tanum and D. ofiganthum, but also in more primitive ones like D. bocageanum
and D. zenkeri,

As regards the fruit shape it is not clear how evolution is directed. The fruits
with very distinct lobes sometimes even with almost scparate mericarps, a dis-
tinct beak, and a thin layer of mesocarp as in D. arachnoideum, D. bangii and
D. lujae, are considered to be primitive. Globose fruaits or fruits which are dis-
tinctly lobed but apically impressed and not or hardly apiculate and have a juicy
mesocarp as for example in D. congoense, D. crassifolium, and D. cymulosum
are considered to be advanced. However, the fruit shape may be very variable
within a single species (e.g. D. madagascariense, D. mundense) and is unknown
for quite a few species. Therefore fruit shape has been of little importance in
classifying the Dichaperalum species.
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The combination dehiscent exocarp and Mucuna-like irritating hairs bounds
the specics D. acuminatum, D. albidum, D. altescandens, D. gilletii, D. pallidum,
D. pedicellatum, and probably also D. beilschmiedioides. In D. pallidum, how-
ever, specimens occur with indehiscent fruits that have no irritating hairs and
fruits of D, staudtii, a completely different species, often have irntating hairs
but are never dehiscent. Dehiscent fruits are considered as primitive.

The nature of the endocarp and its inside being glabrous or hairy, is, partly
for lack of information, partly for its variability within one species, considered
to be of little value in species classification. The same holds for the seedcoat,
in which respect D. mossambicense, with densely hairy seeds, has a rather isolated
position.

The seedling type, which has so far been established for 20 African species,
seems to be constant in some groups of species (e.g. *Adnatae’, p. 16) and variable
in others. The type with the first pair of leaves opposite (sec BRETELER 1973:
29) is considered to be the primitive one.

In Table 2 a summary is given of the parts of the plant that have been discussed
and their supposed primitive and advanced character state.

The new ‘classification’.

When publishing the first part of the revision (1973) the present author stated
that a new subdivision of the genus would be presented at the completion of
it.

At present, 13 years later and the revision being completed, a new or a revised
subdivision of the genus into sections will not be presented. The review and
evaluation of the main characters revealed that clear cut divisions cannot be
made because the characters vary mostly independently from one another. A

TaBLE2. For explanation see text.

Part of plant Character state
Primitive Advanced

leaf glands few, obscure many, obvious

inflorescence stalked, many flowered, widely sessile, few flowered, indistinctly
branched, dichasial branching branched, scorpioid branching

pedicel jointed not jointed

sepals reflexed erect

ovary 3-locular 2-locular

fruit apiculate, distinctly lobed, little rounded, subglobose, juicy
mesocarp

exocarp dehiscent indehiscent

seedling first pair of leaves opposite first pair of leaves alternate

14 Agric. Univ. Wageningen Papers 86-3 (1986)



9.

¢ .
Adnrnatae

5 spea:es

'3 9
Z/enena?ue

6 Jf.vecz,bs

' ]

yﬂf&}?‘&ﬁ

ﬂm«y' ; ccary Ipecies 61
7/ 4 ﬁr&mﬁ,, 9
A Aseadie » 19

Fotoal ruumber ofsﬁm 29

€ k)
Secornes

5 ::7J~ecz'e$

5 57;ec£es

FiG. 2. ‘Classification’ of the 124 species of the genus Dichapetalum. For explanation see text.

reticulate pattern of relation between the species is the result. I think that in
this genus the evolution is still in ‘full swing’ and that therefore most evolution-
ary trends have not yet resulted in distinct sections.

Some clusters of species can certainly be achieved, buth the characters of such
clusters are weak and not constant which means that they are not acceptable
as distinct sections.

Nevertheless a few of such clusters will be mentioned and briefly discussed
as it is felt that those clusters may become sections in future development. In
relation to the other species of the genus these clusters may at present be seen
as bulges on a globe representing the entire genus (see fig. 2). When, eventually,
these clusters become more independent i.e. may be considered as sections, they
may then be seen as satellites of the large ceniral element, the type section.

The foltowing S clusters of species are figured as bulges and indicated by a
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name between‘ °, which means that this name should not have any status under
the Code.

— *‘Adnatae’ characterized by the peduncle adnate to the petiole of the supporting
leaf, with flowers and fruits which resemble cach other very much, and all
with the same type of scedling namely with opposite first leaves. The following
5 spgcies belong to this entity: D. affine, D. mombuttense, D. pierrei, D. ruda-
tisii, D. toxicarium. Except for the latter which is confined to West Africa,
all species have a Central African distribution.

— ‘Arachnoideae’. The four species of this cluster, D. arachnoideum, D. bangii,
D lujae, D. nyangense, are characterized by an arachnoid deciduous indumen-
tum on the vegatative parts. This element together with their primitive fruit
type are the main characters of this cluster. The species are almost entirely
confined to Central Africa, only D. bangii occurs somewhat outside this area
as well.

— “Bicornes’ characterized by the same type of hairy petals and two-horned basal
staminodes. Also the inflorescences and fruits (as far as known) resemble.
The only non-Central African species (D. Jofense) of this cluster is somewhat
aberrant. Species: D. lofense, D. reticulatum, D. ruficeps, D. trichocephalum
and D. umbellatum.

— ‘Integrae’ consisting of 5 species from Madagascar, all with entire petals; D.
bojeri, D. leucosia, D. rufum, D. virchowii and D. vondrozanum. On the conti-
nent entire petals only occur in D. crassifolium which species does not belong
to this cluster according to other characters.

— ‘Venenatae’ is a cluster of species which are, with the exception of D. integripe-
talum, known for their peisonous properties. Apart from this its species are
relatively large-flowered with rather flat and only shallowly lobed petals. The
following six species belong in this cluster: D. barteri from West and Central
Africa, D. integripetalum from Central Africa, D. cymosum, the Gifblaar, the
most southern species of Africa, and D. braunii, D, rublandii and D. stuhiman-
nii mainly from East Africa.

The last cluster is in my opinion the most advanced, the ‘Arachnoideae’ the
most primitive one. The other 3 clusters deserve a more or less intermediate
position.

The globe contains the majority of the African species and all the American
and Asiatic ones. Also within this large entity, but on weaker grounds, some
species groupings can be made and some rather isolated species may be distin-
guished. The American species for instance, are rather uniform and very closely
related between each other, They may be considered as such a group. The Asiatic
species are more diverse and not so easily placed in a single group. As regards
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the remaining African members the following isolated and (some) twins of
strongly related species may be distinguished:

Isolated species Twins

D. chalotii D. arenarium

D. chlorinum D. barbosae

D, crassifolium D. bellum

D. dewildei D. mundense

D, edule D, choristilum
D._eickii D. potamophilum
D, gassitae D. gabonense

D. parvifolium D. thollonii

A group of four species with juicy, glabrous fruits is formed by D. bodyi,
D. cymulosum, D. dictyospermum, and D. filicaule. Another group with dehiscent
exocarp has already been mentioned in the review of characters. Any further
distinction of groups scems to me of very litile vaiue.

Comparison with Punt’s classification.

Punt’s classification of the pollen (1975) was published before the revision
of the genus had been completed. This is why some differences are present in
the nomenclature between his work and mine, Moreover somie new species pub-
lished after 1975 are not investigated by PunT.

The pollen of the Dichapetalum species is classified in 23 pollen types, 17 for
the African species, 5 for the Asiatic ones, and only one for the American species.
In some cases different pollen samples of the same species are clasified in dif-
ferent pollen types. Pollen of D. heudelotii var. ndongense is classified in the
D. zenkeri type under its synonym D. sankuruense, and in the D. heudelotii type
under D. martineaui and D. ndongense. D. zenkeri pollen is found in three differ-
ent types namely in the D. angolense type, the D. heudolotii type and the D.
zenkeri type.

Most clusters of specics that are distinguished and figured as bulges in Fig.
2, are found in Punt’s classification as pollentypes with more or less the same
species. My “Adnatae’, ' Integrae’, and * Venenatae’ respectively fit Punt’s D. mom-
buttense type, the D. leucosia type, and the D. barteri type. The ‘Arachnoideae’
are more narrowly circumscribed than in Punt’s D. bangii type, as they contain
only 4 of the 6 species of this pollen type.

The species of the ‘Bicornes’, however, are not found in a single pollen type.
D. reticulatum and D. umbetlatum are classified under the Reticuiatum group
of the D. gilletii type and D. lofense is found under the Paliidum group of the
D. angolense type. The other 2 species of this cluster, namely D. ruficeps and
D. trichocephalum, have been published after Punt’s publication.

Concerning the remainder of the African species the differences between
Punt’s classification and mine are obvious. The ca 60 species that are left are
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classified by PUuNT in 13 different pollen types while in my ‘classification’ they
are kept as an entity. There are, however, also some correspondencics.

Some species as D. chlorinum and D. parvifolium which have been mentioned
as isolated species, are in Punt’s work also isolated in a pollen type of their
own. The same is observed for some twins of species like D. arenarium + D.
barbosae and D. bellum + D. mundense. Moreover when Punt’s comments on
each pollen type are taken into consideration, the differences appear to be not
so fundamental as might be expected at first sight.

PUNT also described the evolutionary trends in the pollen characters and based
an evolutionary scheme on it. The evolutionary trends in the macromorphology
that I have indicated are insufficient in quantity and quality to build an evolu-
tionary scheme upon it. I think, however, that Punt’s scheme is generally quite
acceptable from my point of view.

KEYS TO THE AFRICAN SPECIES

The distribution of the species over the continent and Madagascar has led
to the decision not to attempt to make a single key to the African species but
to produce 4 keys, cach one for a scparate geographic entity or area, i.¢. (see
map 1) West Africa (1), Central Africa (I1), East and South (Sub)Tropical Africa
(IIT), and Madagascar and the Comores (IV). The first entity comprises the area
of the Flora of West Tropical Africa excluding the southern part of the former
British Cameroon and Fernando Po: these tetritories are added to Central Afri-
ca, following state borders between Nigeria on the one hand and Cameroun
and Equatorial Guinea on the other hand. The border between areas II and
II1 follows almost completely the state borders of the countries concerned with
the exception of Angola that has been divided along latitude 13° South into
a northern part belonging to Central Africa and a southern part belonging to
area I1I. Along this latitude in Angola, in a zone of at least a few hundred kil-
ometers wide, not a single Dichapetalum species has been recorded. Moreover,
there are no species occurring on both sides of this zone. The border between
the entities I1I and IV is obvious.

It is undeniable that the borders between these geographic entities are often
artificial as regards species distribution, but it is of great advantage not to have
to deal with a large number of, for example, Central African species when trying
to identify a specimen from Ghana. Of the 26 West African species only 6 do
not occur in the area of key II, but of the 64 species of the latter area only
23 occur in the West African entity, which means that 41 species do not. The
overlap between the Central African area and area III is even less: 11 of the
20 species of area I1I do not occur elsewhere. Area IV is almost completely differ-
ent from the continent, only having one species in common.

Only when it was inevitable and in order to distinguish a few species only,
characters of the fruits have been used in the keys, otherwise only characters
of flowering material are used. A key based on fruiting material has not been
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Map 1. Key areas: | - West Africa; IT - Central Africa; ITI - East and South (Sub)Tropical Africa;
TV — Madagascar and the Comores.

attempted for two reasons: there are too many species with fruits still unknown,
and in many instances the fruits offer too few distinguishing characters.

KEey I: WEST AFRICAN SPECIES

1 a Leaves beneath with a felty, long persistent, white or dirty brown cob-
web-likeindumentum . . . . .. ... L. L. e e e 2

b Leaves glabrous or glabrescent beneath, if hairy the indumentum of
different nature

2 a Indumentum of ovary stiff, erect-hairy. Liberia-western Ghana . . .
............................... D. albidum
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b Indumentum of ovary like cotton-wool, either white or dirty brown.

Guinea-Nigeria. . . . . .. ... .. ... ........ D. pallidum

3 a Stipules deeply pinnatisect, at least dentate, very rarely entire, usnally
long persistent. Liberia-Nigeria . . . . . ... ... .. D. angolense

b Stipules entire, very rarely with a few teeth, or stipules early caducous
..................................... 4

4a Indumentum of ovary like cotton-wool, i.e. with waved or strongly
curled hairs, either white or dirtybrown . . . . . .. . ... .. .. 5

b Indumentum of ovary consisting of erect or nearly erect, usually
straight or slighily curved hairs, either short and usually stiff or longer
and more flexible, orovaryglabrous . . . . .. ... ... .... 19

Sa Leaves coriaceous, glabrous or nearly so, (6.5)12-16 x (3)7-8cm;
flowers glomerate fasciculate, stamens longer than petals. S.E. Nige-

- T D. obapense

b Abovecharactersnotcombined. . . . . . . ... ... ... ... 6

6 a All or nearly all flowers of a specimen with 2-lobed styles and 2-locular
OVAMIES & & v v v v e i e e e e e e e e e e e e e 7

b All or nearly all flowers of a specimen with 3(4)-lobed styles and

3 4)-locutarovaries. . . . . .. ... L L . 10

7 a Sepals reflexed, at least most sepals of a single flower. . . . . . . .. 8
b Sepalserectornearlyso . . . . .. .. ... ... ... ... ..., 9
8a Inflorescence sessile in the leaf axil or nearly so (peduncle at most
0.5cm long). Liberia-Nigeria . . . ... ... ... .. D. choristilum

b Inflorescence distinctly pedunculate. S.E. Nigeria . . . . . D. zenkeri
9a Branches and branchlets hollow; peduncle of inflorescence adnate to
petiole. S.E. Nigeria . . . ... ............. D. gabonense

b Branches and branchlets solid; peduncle free from petiole. Sierra
Leone-Nigeria . . .. ... .. ... .......... D. oblongum
10(6)a Specimen fromwestof Togo. . . . . . ... ... ... ... ... 11
b Specimen from Togo or fromeastofit . . . .. .. ... ... .. 13

11 a Style deeply split, lobes 1-3 mm long, Liberia-Ivory Coast . . . . . .
.............................. D. choristilum

b Styleveryshortlylobed . . . . .. ... . ... .. ... ..... 12
12 a Sepals reflexed; fruits glabrous, Ivory Coast . . . D, dictyospermum
b Sepals erect; fruits hairy. Guinea Bissau-Ghana . . . . D. toxicarinm
13 a Sepals reflexed, glabrous outside or nearly so, the margin puberulous.
S.E.Nigeria . ...................... D. mundense

b Sepals reflexed or not, completely hairyoutside . . . ... .. .. 14
14 a Branches and branchlets hollow. S.E. Nigeria . . . . . D. gabonense
b Branches and branchletssolid . . . . .. ... ... ........ 15

20

15a Flowers arranged in an indistinctly branched (rarely once distinctly
s0) head or subumbel, the stalk of the inflorescence short or long, free

oradnatetopetiole. . . . . . ... . ... ... ... ... ..., 16
b Flowers arranged in distinctly branched inflorescences, its peduncle,
if present, free from petioleornot . . . .. . .. ... ... ... . 17
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16 a Peduncle short, (4)7-11 mm long, at least partly adnate to petiole;
branchlets with a brown, short-hairy, somewhat papillate-like indu-

mentum, S.E. Nigeria . ... ............... D. rudatisii
b Peduncle slender, (0.5)1.5-3.5(4.5) cm long, free from petiole; indu-
mentum of branchlets different. S.E. Nigerda . . | . . D. tomentosum

17 2 Inflorescence sessile in the leaf axil or nearly so (peduncle at most
0.5 cm long); style deeply split, lobes 1-3 mm long. S.E. Nigeria. . . .

.............................. D. choristilum

b Inflorescence usually distinetly pedunculate; style very shortly lobed
.................................... 18
18 a Sepalsreflexed. S.E.Nigeria. . . . ... ........ D. fructuosum
b Sepals erect or nearly so. S.E. Nigeria. . . . . . . . D. unguiculatum
19(4) a Pistil glabrous, at most with a very few, sparse hairs (ovary soon velu-
tinous after fertilisation). Nigeria . . . . . . .. ... D. umbellatum
b Pistil, at least the ovary, ditinctly hairy . . . . . . .. .. ... .. 20
20 a Petallobes densely hairy outside. Nigeria. . . . . . . D, reticulatum
b Petal lobes glabrous outside, at most with a few hairs or petals entire
ornearlyso. . . . .. .. L. e 21

21a Upper part of pedicel more of less as long as the reflexed sepals, at
least as long as the lower part. Ivory Coast-Nigeria. . . D. parvifolium
b Upper part of pedicel shorter than the lower part, when cqual at most

half as long as the sepals, or 0, or flowers sessile or nearlyso. . . . 22

22a Erectshrubortree . . . . . . . . . Lo L 23
b Lianescentshruborliana . ... ... .. ... .. ........ 25
23 a Sepals reflexed, at least most sepals of a single flower. S.E. Nigeria . .
............................... D. obanense

b Sepalserectornearlyso . . . .. ... ... ... ... ... ... 24
24 a Sepals 4-6(7) mm long; petals retuse to ! mm split, lobes rather flat.
IvoryCoast-Nigeria . . . ... ............... . barteri

b Sepals{1)1.5-2.5(3) mm long; petals distinctly bilobed, lobes concave.
Guinea Bissau-Nigeria. . . ... ... ... ... D. madagascariense

25 a Petals entire to emasginate, if shallowly lobed lobes not concave, with
stamens united into a 0.5-2.5 mm long tube. Liberia-Nigeria . . . . .

............................. D. erassifolivm
b Petals lobed, if united with filaments into a distinct tube, then lobes
CONCAVE. . . . . i i i i e e e e e e e e s e e e e e e e 26

26 a Fruits glabrous; thin liana or lianescent shrub usually not more than
1 cm diam.; midrib of leaves prominent above. Ivory Coast-western

Ghana . . .. .. .. .. ... ... .. D. filicaule

b Fruits hairy; other characters usvally notassociated . . . . . . . . 27
27 a Petals thin, fragile, 1.7- 3 mm long; style almost hairy to the top. Libe-
ria-westernIvoryCoast . . . . . .. ... ... . ..... D. lofense

b Petals different, usually longer; style if hairy only so in lower half . 28
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22

28 a Leaves coriaceous, glabrous or nearly so; flowers glomerate-fascicu-
late; sepals reflexed at least most sepals of a single flower; lower part
of stylehairy. SE. Nigeria. . .. . ... ......... D. obanense

b Abovecharactersnotassociated. . . . . . ... ... . ... ... 29

29 a Petals and stamens slightly spreading at base, upper parts usunally

curved inwards; petal lobes flat or neatly so. Ivory Coast, Nigeria. . .
............................... D. dewevrei

CAVE. v i v e i e e e e e e 30

30 a Style hairy in lower half; inflorescence usually distinctly stalked and/or
branched. Guinea Bissau-Nigeria . . . . . . ... D. madagascariense

b Style glabrous in lower half, rarely not so; inflorescence a glomerule
or fascicle, usually sessile and indistinctly branched (some inflores-
cence of a specimen may be very shortly stalked and/or branched). 31

31 a Leaf acumen with a distinct mucro, if not the leaf blade beneath at
least with distinct, large (0.2-0.7 mm diam.) glands along midrib,
especially near base and/or on the acumen or top (sometimes hidden

by indumentum), Guinea Bissau-Nigeria . . . . . .. . D. hendelotii
b Leaf acumen usually broad, obtuse, without a distinct mucro; glands
usually smaller than above. Ivory Coast, Nigeria. . . . . . D. staudtii

Key II: CENTRAL AFRICAN SPECIES

1 a Pistil glabrous, at most with a very few sparse hairs (ovary may become

densely hairy soon after fertilisation) . . . . . .. .. ... ... .. 2

b Pistil, atleasttheovary, hairy . . . .. .. ... ... ... ..... 3
2a Leaves and branchlets glabrous or nearly so; fruits glabrous. Gabon,
Congo . ... . . e D. bellum

b Leaves and branchlets hairy; fruits velutinous. Western Central Africa
.............................. D. umbellatum

3 a Indumentum of the ovary like cotton-wool, i.e. with waved or strongly
curled hairs, either white ordirtybrown . . . . .. ... ... ... 4

b Indumentum of the ovary consisting of erect or nearly erect, usually
straight or slightly curved hairs, either short and usually stiff or long

andusuallyflexible. . . . .. ... ... ... . .......... 39

4a Leaves, at least when young, with long arachnoid (cobweb) hairs be-
neath, cither forming a looseweboraclosefelt. . . . .. ... ... 5

b Leaves without arachnoid hairsbeneath . . . .. . ... ... ... 9
5a Stipules, at least some, palmately divided into 2—4(5) parts, the parts
leaving separate or quite nearly separatescars . . . . . . ... ... 6

b Stipulesentire . . . .. ... .. ... 8
6a Sepalsreflexed. Gabon. . . . .. . ... ... ... D. nyangense
b Sepalserectofnearlyso . . . . . .. .. ... ... ... ...... 7
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7a Young leaves above and often also the branchlets with a cobweb indu-
mentum. Wholearea. . . ... . ... ............ D. lujae

b Young leaves above and branchlets lacking the cobweb hairs. Whole

T (- O D. bangii

8a Arachnoid hairs on leaves bengcath forming a persistent close felt.
Western Central Africa . . . . ... ........... D. pallidum

b Arachnoid hairs on leaves beneath deciduous. Western Central Africa
............................ D. arachnoideum

9a Stipules pinnatisect, at least dentate, usually long persistent . . . . 10
b Stipules entire, or stipules earlycaducous. . . . . . . ..., ... 11
10 a Styles predominantly 3(4)-lobed, ovary 3(#)-locular. Whole area . . .
.............................. D. angolense

b Styles predominantly 2-lobed, ovary 2-locular. Sao Tomé, Principe . .
............................. D. bocageanum

11 a Fully developed leaves with strongly and rather abruptly revolute mar-
gins at the extreme base, more or less covering one or a pair of rather

large glands on each side of the midrib. Whole area . . D. congoense
b Base ofleaf-bladenotasabove . . ... .. ... .. ....... 12
12 a Sepals rather sharply reflexed in fully developed flowers . . . . . . 13

b Sepals not sharply reflexed in fully developed flowers, at least never
most sepals of a single flower but sepals usually erect or stightly or

looselyspreading. . . . . . ... ... ... ... ... ..., 25

13 a All or nearly all flowers of a specimen with 2-lobed styles and 2-focular
OVATIES . . . v v v v e i e e e e e e e e e e e e 14

b All or nearly all flowers of a specimen with 3-lobed styles and 3-locular
OVATIES . . . . . o i e e e e e e e e e 15

14 a Inflorescence sessile in the leaf axil or nearly so; petals dark-brown
to black in dry specimens. Whole area. . . . . . . . .. D. choristilom

b Inflorescence usually distinetly pedunculate; petals yellowish to pale
brown in dry specimens. Wholearea . . . .. . ... ... D. zenkeri

15a Styles deeply split,lobes |-3mmlong . ... ... . ... .... 16
b Stylesveryshortlylobed . . . . . .. . ... .. L L, 17

16a Leaves elliptic to obovate, acuminate at top, rarely not so, usually
tapering to a cuneate or narrowly rounded base. Wholearea . . . . .
.............................. D. choristilum

b Leaves ovate to elliptic, top rounded, rarely acuminate and then not
distinctly so, broadly rounded to obtuse or cordate at base. Cameroun,
Gabon . ... ... ... .. ... ... . .. D. potamophilum

17 a Flowers with an up to 15 mmn long slender pedicel with 3—6 mm long
upper part, and aggregated on a knob-like or very shortly branched
base; peduncle, at most as long as the petiole, usually adnate to it.
EasternZaire. . . . . . . .. . ... .. ... ..., D. ugandense

b Flowers not arranged as above and/or pedicels different . . . . . . 18
18 a Sepals glabrous outside or nearly so, the margin puberulous. Whole
= D. mundense
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b Sepals completely hairyoutside . . . . .. ... .......... 19
19 a Inflorescence a slender-stalked usually indistinctly branched (some-
times distinctly branched apically, i.¢. just below the head) subglobose
head; leaves with rather long, more or less appressed (but usually per-
pendicular to the nerves) hairs on midrib and main lateral nerves be-

neath. S.E. Gabon, Congo, western Zaire. . . . . . .. .. D. gilletii

b Inflorescence not as above; leaves glabrous or nearly so, if hairy hairs
appressed onmainnervesbeneath. . . . . . ... ... ... ... 20

20 a Petiole {5)7—10(12) mm long; branches usually hollow. Gabon , . . .
........................... D.beilschmicdioides

b Petiole (1)2—5(10) mm long; branchessolid. . . . . ... ... .. 21

21 a Leaf-top distinctly glandular and tomentose beneath. Whole area. . .
.............................. D. librevillense

b leaf-topnotasabove . . . . .. .. ... ... ... 22
22 a Fruits beaked to apiculate, indehiscent. Whole area . . D. fructuosum
b Fruits rounded to obtuse at top, exocarp dehiscent. . . . . . . .. 23

23 a Inflorescence a long-stalked, shortly but distinctly branched, rusty pe-
berulous cyme; flowers with long slender pedicels, aggregated on a

few knob-like bases. Congo, Zaire, . . . . ... ... D. pedicellatum
b Inflorescence long-stalked or not, usually long-branched, pale-hairy;
flowersnotaggregated. . . . . ... ... ... ... . ... .. 24

24 a Leaf-blade (2)3-4(5) times as long as wide, (4)6-10(14) x
(1)2-4(5) cm; exocarp not reticulately fissured. Gabon, Congo, Zaire
............................. D. acuminatum

b Leaf-blade 2.5-3 times as long as wide, (6)8-12(16) x (2)3—4(6)cm;
exocarp reticulately fissured. Cameroun, Gabon . . . D altescandens

25(12) a Inflorescence a slender-stalked subglobose head, indistinctly branched

24

or once distinctly so just below the head, peduncle free from petiole
.................................... 26

b Inflorescence either very distinctly and more than once branched or
not slender stalked or both, or peduncie adnate to petiole or inflores-
cencesessile. . . . .. ... ... .. e 27

26 a Stamens distinctly longer than petals; fruits with dehiscent exocarp
and stinging caducous hairs. 8.E. Gabon, Congo, western Zaire. . . .

................................ D. gilletii

b Stamens as long as the petals or nearly so; fruits indehiscent, velutinous

to tomentose. Western Central Africa. . . . . . ... D. tomentosum

27 a Peduncle ofinflorescence adnate to petiole (the biade of the supporting
leaf may be stronglyreduced) . . . . ... ... ... ... ... . 28

b Peduncle of inflorescence free from petiole or inflorescence sessile or
nearlyso . . . ... L. e e e 33

28 a Branches and branchlets hollow, at least between the nodes . . . . 29
b Branchesand branchletssolid . . . . ... .. .......... .. 30

29 a Fresh leaves papery, usually with domatia in some lateral nerve axils
beneath; glands on lower surface less than 0.2mm diam.; petals
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3-4.5mm long, usually slightly shorter than the stamens; pistil
2—3-merous, 3—6 mm fong. Western Central Africa . . . gabonense
b Fresh leaves coriaceous, without domatia; glands on lower surface
0.3-1 mm diam.; petals 5.5-8 mm long, usually slightly longer than
stamens; pistil 3-merous, 6.5-8 mm long. Gabon, Congo, western

Zaire, northern Angola (Cabinda). . . . ... ... ... D. thoHonii

30a Frutsglabrous. . . . . ... ... ... ... . ... ... ... 31
b Fruits hairy (hairsmay beveryshort!). . . . .. ... .. ... .. 32

31 a Fruits lenticellate, beaked. Wholearea . . . . . . . . D. mombuttense
b Fruits smooth, at most with a few lenticells, obtuse to apiculate api-
cally. Cameroun, Equatorial Guinea, Gabon. . . . . . . .. D. affine

32 a Branchlets glabrous, if puberulous soon glabrescent. Gabon . . . . .
................................ D, pierrei

b Branchlets with a brown, powdery-like indumentum, often mixed with
some normally developed hairs, not soon glabrescent. Cameroun,

northernGabon . .. . . .. ... Lo D, rudatisii
33(27) a Style deeply split, lobes 1-3 mm long. Whole area . . . D. choristilum
b Styleveryshortlylobed . . . ... .. ... ... ... ...... 34
34 a Petals and stamens 2—3 mm long. Cameroun, Gabon . . . . . . . ..
............................ D.tetrastachyum

b Petals and stamens (3.5)4—6mmlong. . . .. ... ... ... .. 35
35a Style 2-lobed, ovary 2-locular (a few 3-merous pistils may be present).
Cameroun,Gabon . . . . .. ... ... ... .. ... D. oblengum

b Style 3{4)-lobed, ovary 3(4)-locular (a few 2-merous pistils may be pre-
SEML). . L . e e e e e e e e e 36

36 a Petals tomentose outside and on keel inside. Gabon . . . . D, pierrei
b Petals glabrous or with a very few hairs just below split outside . . 37
37a Sepals 5-6.5mm long. Cameroun, Gabon . . . .. ... D, witianum
b Sepals2.5-4mmiong . . . ... ... ... .. ... . 38
38 a Petals and stamens basally united into a 2—3 mm long tube. Angola. .
............................... D, sumhense

b Petals free from stamens or nearly so. Whole area . D. unguiculatom
39(3)a Leaf-blade at base with 2 very distinct pearshaped pouches. Gabon. .

............................... D. gassitae

b Leaf-bladeatbasenotasabove . . . . . ... ... ... ... .. 40
40 a Stipules deeply lobed, at least dentate, usually fong persistent . . . 41
b Stipules entire or stipules eatly caducous . . . . . . ... ... .. 43
41 a Flowers arranged in a stalked subglobose head; petal lobes hairy out-
side.Gabon. . . ... ... ... ... ... ... I trichocephalum

b Flowers glomerate; petal lobes glabrous outside . . . . . . . . .. 42

42 a Stipules ovate to elliptic in outline, deeply pinnatisect with almost
threadlike lobes; pistil 3—4.5 mm long. Central Zaire. . . D. germainii

b Stipules triangular in outline, dentate; pistil 5.5-9 mm long. Camer-
oun, Gabon,Congo . . . ... ... ... ... ..... D. pulchrum

43 a Flowers predominantly with 2-lobedstyles . . . . . . .. ... .. 44
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b Flowers predominantly with 3(4)-lobed styles . . .. .. ... .. 50
44 a Petals geniculate below the spreading lobes; stamens at most half as
long as the petals. Central Zaire, Gabon (7). . . . . D. staminellatum

b Petals geniculate or not, stamens relatively longer . . . . . . . .. 45
45 a Petals and stamens at base united into a distinct 0.5-1 mm long tube,

the stamens usually distinctly shorter than petals, the anthers some-

timesalmostsessiteontube . . . . ... ..o, 46

b Petals and stamens free from each otherornearlyso. . . . . . . . 47
46 a Branchlets sparsely hairy when young, soon glabrescent. Cameroun,
Gabon,eastern Zaire. . . . .. ... ... .. ... .. D. montanum

b Branchlets densely villous-tomentose, the indumentum long persis-
tent. Western Central Africa. . . . . ... ... ... ... D. insigne

47 a Branchlets glabrous to sparsely puberulous, very soon glabrescent; in-
florescence an up to 7-flowered cymule; fruits glabrous. Cameroun,
Gabon . ... ... ... ... D. minutifloram

b Branchlets more or less densely hairy, glabrescent or not, if glabrous
or nearly so the inflorescence different; fruits hairy. . . . . . .. . 48

48 a Petiole 2—11(13) mm long; sepals erect; petals suberect; style hairy in

lower half. Wholearea. . . . . ... ... .. .. D. madagascariense
b Peticle 0—3(5) mm long; sepals erect to reflexed; upper part of petals
often curved; style usually glabrous . . . . . ... ... ...... 49

49 a Inflorescence up to ca 25-flowered; pedicel usually slender,

(1.5)3-5(10) mm long; leaves usually with a cordate to subcordate

base. Western Central Africa . . . . .. ... ... ... D. dewevrei
b Inflorescence up to 4-flowered; pedicel stiff, up to 1.5 mm long; leaves
rounded to cuncate at base. S.E. Cameroun. . . . . . . D. oliganthum

50(43)a Hispid liana or lianescent shrub with hollow branchlets; stipules,
bracts and bracteoles slender, usually curved; flowers large (up to
10 mm long) arranged in up to 20-flowered inflorescences; petals hairy
inside, usually black when dry. Western Central Africa south of Ca-

METOUN . . . & . vt i i i it e e e e e e e e D. chalotii

b Abovecharactersnotassociated. . . . . . ... ... ... 51

51 a Upper part of pedicel ca as long as the reflexed sepals, at least as long
as the lower part. Wholearea . . . ... ... .... D. parvifolium

b Upper part of pedicel shorter than the lower part, when equal at most
half as long as the sepals, or 0, or flowers sessile or nearly so, or joint
inpedicelabsent . . . . . ... ... ... L 52

52a Thin hispid liana or lianescent shrub with solid branchlets and sessile
inflorescence of 1-3 flowers only; sepals spreading; petals glabrous
inside, lobes flat, spreading; petals and stamens distinctly united at
base. NW.Gabon. . ... ............ D. geminostellatum
b Abovecharactersnotassociated. . . . . . ... ... ..., 53
53 a Petals distinctly lobed, the lobes completely hairy outside . . . . . 54

b Petals distinctly lobed or not, the lobes glabrous outside or apical part

glabrousoutside . . . ... ... ... ... oL 35

26 Agric. Univ. Wageningen Papers 56-3 (1986)






