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STELLINGEN

I

De meeldradenbuis der huidige monadelphe Meliaceae laat zich morfologisch
het best interpreteren als nitsluitend door fusie van filamenten ontstzan. Noch
een extrastaminale discus, noch steunblaadjes der filamenten nemen aan de

vorming deel, ‘
: (Harms in Nat. Pflanzenf. 2de ed. 19B1: 19 en 20. 1940).

I
In de toekomst zal de kennis van de bouw van de vrucht en vooral van het
zaad van het genus Trichilia P. Browne bijdragen tot een gewlijzigde systematiek

binnen het genus.
(Dit proefschrift).

111
De door de meeste auteurs gehuldigde opvatting dat het vlezige “omhulsel”
van de zaden der in Afrika voorkomende Trichilia’s een echte arillus zou zijn, is

onjuist,
{Dit proefschrift).

v
“Verspreidingskaarten™ waarop het voorkomen van een soort slechis is aan-
gegeven door een aanduiding van de vindplaatsen zijn vaak misleidend. Deze
kaarten dienen nadrukkelijk vindplaatsenkaarten te worden genoemd. Ze
leveren slechts een bijdrage tot kaarten waarop het natuurlijke verspreidingsge-
bied (horizontaal geografisch) wordt benaderd.

v
Het gebruik van computers in de botanische taxonomie moet worden gezien
als een hulpmiddel van dezelfde draagkracht als die van andere hulpmiddelen,

b.v. de loupe, de meetiat en de schrijfstift.
(KaLkMaN in Taxon 15(5): 177-179. 1966).

VI
Naarmate in een genus, dat vit zeer nauw verwante taxa is samengesteld, het
aantal erkende soorten geringer wordt gehouden, stijgt de waarde van de soort-
segregatic binnen dat genus bij praktische toepassing. Evenzeer neemt de bruik-
baarheid van zulk een segregatie als basis voor anders gericht botanisch onder-
zoek toe,

J.1.F.E. DE WILDE
Wageningen, 9 februari 1968



v
Het in onbruik raken en daardoor verdwijnen van volksnamen van planten is
in het bijzonder voor de praktische bosbouw in tropische gebieden te betreuren.
Ook in dit verband is in deze gebieden de aanleg van bos-arboreta, waar te-
zamen met de wetenschappelijke naam eveneens de volksnaam wordt vermeld,
van belang.

VIII

Het aandeel dat de studie der plantensystematick in zijn moderne betekenis en
reikwijdte behoort te hebben bij de technisch-wetenschappelijke steun aan ont-
wikkelingslanden, in het bijzonder waar het de vele problemen betreft samen-
hangend met een juist beheer van het plantendek, dient in snel tempo te worden
vergroot.

IX

Het belang van de toepassing van biotechnische methoden van oeverbeveili-
ging in de Nederlandse binnenwateren wordt onvoldoende ingezien. Dit leidt
o.m. tot een onnodige verarming van de natuurlijke biologische rijkdom en tot
vervlakking van het landschap. Laboratorium-onderzoek en veldproeven zijn
gewenst om een biotechnische wijze van benadering te funderen en rijp voor
praktische toepassing te maken.

X

De uitvoering van rvilverkavelingsprojecten waarbij het voordeel voor een
relatief klein aantal direkt betrokkenen prevaleert boven het algemeen belang is
ongewenst, zeer zeker in een samenleving als de onze. Bij het eventueel beschik-
baar stellen van overheidsgelden voor de uitvoering van dergelijke projecten

moeten beide belangen met de grootste zorgvuldigheid tegen elkaar worden af-
gewogen.

XI

_ Het ontbreken van een doelmatig geoutilleerd laboratorium voor systema-
tische plantkunde annex een herbarium heeft reeds geleid tot ernstige nadelige

cc_ms.cq.uentigs voor het huidige onderwijs en onderzoek in deze en gelicerde
disciplines binnen de Landbouwhogeschool.
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I. INTRODUCTION AND ACKNOWLEDGEMENTS

When the present study was started, more than 80 names described in
Trichilia from the African continent had to be taken into account; among these
16 proved to be the correct names for the here adopted species. Two new
species were described, which brought the total number of Trichilia species
known today from continental Africa to 18. Two widely known species needed a
name-change. During botanical collecting expeditions in Africa, sponsored
by the University for Agriculture at Wageningen, 8 out of the 18 Trichilia
species occurring on the African continent could be studied in the field, which
was of great value.

The majority of the species ascribed to Trichilia (ca. 250 names) occurs in
America. These species are in need of critical revision. It seemed premature to
change the current generic delimitation of Trichilia, as long as a monograph
dealing with the American species is not available. No species appears to
occur both in America and Africa.

Due to the kind co-operation of the Directors and Curators of the herbaria
listed below, it was possible to study a large amount of herbarium material,
including the types of nearly all names dealt with. T wish to express my sincere
gratitude for their indispensable support. From the following herbaria or insti-
tutes material was received on loan and/or information obtained (alphabetically
arranged according to standard abbreviation):

B — Berlin, Botanisches Museum, Germany.
BM - London, British Museum (Nat. Hist.), Great Britain.
BOL - Cape Town, Bolus Herbarium, Univ. of Cape Town, South Africa.

BR - Bruxelles, Jardin Botanique de I’Etat, Belgium.

C - Copenhagen, Botanical Museum and Herbarium, Denmark.
COI - Coimbra, Botanical Institute of the University, Portugal.

E — Edinburgh, Royal Botanic Garden, Scotland, Great Britain,

ENT - Entebbe, Forest Department, Uganda.

FHO - Oxford, Forest Herbarium, Commonwealth For. Inst., Great Britain.

FI — Firenze, Herbarium Universitatis Florentinae, ltaly. :

G - Genéve, Conservatoire et Jardin botaniques, Switzerland.

GC - Legon, Ghana Herbarium, Univ. of Ghana, Ghana.

GOET - Géttingen, Systematisch-Geobotanisches Institut, Germany.

H - Helsinki, Botanical Museum, Finland.

HBG - Hamburg, Staatsinstitut fiir allgemeine Botanik und Botanischer Garten, Germany.
IEC - Brazzaville, Institut d’Etudes Centrafricaines, Central African Republic.

IFAN -~ Dakar, Institut Frangais d’Afrique Noire, Senegal.

J - Johannesburg, The Moss Herbarium, Univ. of the Witwatersrand, South Africa.
K — Kew, The Herbarium and Library, Great Britain.

L — Leiden, Rijksherbarium, Netherlands,

LE — Leningrad, Herbarium of the Komarov Bolanical Institule of the Academy of

Sciences, U.S.S.R,
LISC - Lisboa, Centro de Boténica da Junta de Investigagdes do Ultramar, Portugal.
LISJC - Lisboa-Belem, Jardim e Museu Agricola do Ultramar, Portugal.
LISU - Lisboa, Institute of Botany, Faculty of Science, Portugal.
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M — Miinghen, Botanische Staatssammlung, Germany.

MO  — Saint Louis, Missouri Botanical Garden, U.S.A.

NH - Durban, Natal Herbarium, South Africa.

NY - New York, The New York Botanical Garden, U.8.A.

OXF - Oxford, Fielding Herbarium, Department of Botany, Great Britain.

P — Paris, Muséum National d’Histoire Naturelle, Lab. de Phanérogamie, France.
PAT - Paris, Laboratoire d’Agronomie Tropicale, France.

PRE - Pretoria, Botanical Research Inst., National Herbarium, South Africa.

S -- Stockholm, Botanical Department, Naturhistoriska Riksmuseum, Sweden.
SRGH - Salisbury, Federal Herbarium, Rhodesia.

TCD - Dublin, School of Botany, Trinity College, Ireland.

8] - Utrecht, Botanical Museum and Herbarium, Netherlands.

UC - Berkeley, Herbarium of the University of California, U.S.A.

UCIL - Abidjan, Herbier de I'Université de Cate d’'Ivoire, Ivory Coast.

w — Wien, Naturhistorisches Museum, Austria.

WAG ~ Wageningen, Laboratory for Plant Taxonomy and -Geography, Netherlands.
WRSL - Wrocklaw, Instytut Botaniczny Univ. Wrocklawskiepo, Poland.

I feel much indebted to Prof. Dr. H. C. D. DE Wi, in charge of the section
Tropics and Subtropics in the Laboratory for Plant Taxonomy and -Geography
at the University for Agriculture, Wageningen, for his continuous and most
stimulating interest, and for a critical reading and polishing of the manuscript.

Miss Dr. G. J. H. AMsHOFF was s0 kind to correct the Latin diagnoses. The
conversation with my colleagues of the Laboratory contained many valuable
suggestions, I wish to tender warm thanks to all of them. The various members
of the administrative and technical staff, who all assisted in their own way, I

have to thank cordially.

Miss IKE ZEWALD prepared the drawings. A new described species, Trichilia

zewaldae, is dedicated to her.
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2. GENERAL REMARKS

Among the Trichilia species which occur in Africa only one (T. emetica
VaHL) extends beyond the continent, notably in the Yemen. Because, inciden-
tally, this species is most important as regards utility, it was reported on long
before any of the other representatives of the genus was discovered. According
to FiscHER (Mittelalterliche Pflanzenkunde: 50.1929) it was already known to
IBN EL BErTHAR, who mentioned it in his Djami el Moufridat (ca. 1240},

When Forsk * L collected the species in the Yemen and subsequently described
it under the name Elcgja ‘roka’ (Fl. Aegypt.-Arab.: 127. 1775) the plant was
familiar there, and in use. FORSKAL in the protologue stated: ‘In montibus Yemen
frequens. Arab. Roka. Floris facies cum Citro convenit. Fructus venalis
prostat Beit el fakih; miscetur cum odoriferis, quibus Arabum foeminae caput
lavant. Liber Arabico idiomate scriptus titulo: Scharh elmoudjiz (a commentary
on uses and philosophy of local names), hunc fructum, vomitorium esse perhiber,
& appellari Djouz elkai; unde & nos literatum restauravimus nomen. Contra
Pforam semina matura miscentur in unguentum cum oleo Sesami’.

The resemblance of the flowers with those of Citrus, mentioned above by
ForskAL, afterwards led THONNING (in SCHUMACHER, Beskrivelse af Guineiske
Planter; 217. 1827) to refer another species (7. monadelpha) to the genus
Limonia L. { Rutaceae). In this, and also in other characters, Melinceae and
Rutaceae have much in common,

BentHAM and HookEr (Gen. Plant. 1: X and XI. 1862) placed Meliaceae
together with Geraniaceae, Malpighiaceae, Rutaceae, Burseraceae, Chailletia-
ceae, and some other families in the ‘cohort’ Geraniales.

HutcHinson (Fam. Fl, Plants 2nd ed. 1 : 353, 356. 1959} segregated Meliaceae
as the only family of his order Meliales, stating that it is very similar to Rutales,
but that in Meligles the stamens are often completely connate into a tube and
the leaves usually not gland-dotted. This may be true in general, but it has no
diagnostic value, Subfamily Cedreloideae in Meliaceae is characterized by free
stamens, and glandular-punctate leaves occur throughout the family (HArRMS
in Nat. Pflanzenf, 2nd ed. 19BI : 6. 1940), Other authors refer Rutaceae,
Burseraceae, and Meliaceae to one order, viz. Rutales (cf. PULLE, Compendium
3rd ed.: 260. 1952).

Apart from T. quadrivalvis, which is a suffrutex, the African representatives
of the genus are shrubs or trees. Fourteen species are mainly confined to the
Guineo-Congolian rain forest region, four (7. capitata, dregeana, emetica, and
quadrivalvis} mainly occur outside that region, Only a few species reach large
dimensions. Among the Moist Forest species T. martineaui occasionally reaches
the upper canopy, all others are confined to the lower stories. Of the species
which occur outside the rain forest region, T. dregeana, under favourable con-
ditions, may reach considerable dimensions. Many of the typical rain forest
species favour secondary vegetations, and due to this habit are to some extent
promoted by human interference in the original vegetation. In more or less
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undisturbed forest, and even in old secondary forest in Africa, most Trichilia
species are rare.

In this study each species is accompanied by a distributional map, The maps
are from GOODE’s Series of Base Maps, published by the University of Chicago
Press, 1964. For cach species the available collecting localities are plotted.
Moreover, the supposed distributional area is often indicated by a continuous
line. In many places this was done rather arbitrary, However, when the ecology
of a species was more or less known, it often was possible to correlate it with
the Vegetation Map of Africa (KEay et al. 1959).

At the end of the description of each species the material examined is cited.

This was done to supply detailed information about flowering time and sex of
the specimens. The citations are arranged according to the countries where a
species had been collected, in general from West to East and from North to
South. Within each country {or in Congo within the Provinces) citations are
alphabetically according to collector’s names. “Veget.” means that flowers nor
fruits were available, and that the examined material was vegetative. I refrained
from using the term ‘sterile’, as in Trichilia male flowers are often indicated as
such.
- The political geography of Africa recently being subject to many changes, it
often was found difficult to be up to date on this point. The names of the
countries and collecting localities are in accordance with the most recent map of
Africa issued by the National Geographic Society, and completed with informa-
tion from several other sources,

The species are treated alphabetically. The key is artificial. In the key besides
generafive characiers as many vegetative characters were entered as possible.
This is one reason why some species appear twice or three times. I was unable
to compose a key based on vegetative characters only. It was thought to be
uselul to add distributional data to the morphological characters mentioned in
the key. Strictly speaking this practice is not advisable but as the area of distribu-
tion of T.-species in Africa may be seen as sufficiently established, it was decided
o egnploy the geography as additional guidance when identifying Trichilia
specimens.

The detailed data on measurements given in the descriptions are based on
ar'lalyses‘ of dried herbarium material and/or spirit collections. No, or only
s}lght, dnﬂ‘erence§ in measurements were found between dried and spirit_collec-
tions. The terminology of simple symmetrical plane shapes is standardized
according to the propositions issued by the Systematics Association in Taxon
11 {5): 145-156. 1962. Other botanic ternts are based on LAWRENCE (Taxonomy .
(l)ggfgg.scular Plants, 1951) and on JacksoN (A Glossary of Botanic Terms 4th ed.

Vernacular names are cited only when they belong to identified material.
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3, NOTES ON SEXUALITY AND FREQUENCY
OF FLOWERING

When A. DE JussiEU wrote his “Mémoire sur le groupe des Méliacées® (in
Mém. Mus. d’Hist. Nat. 19 : 153-304. 1830) only two African Trichilia species
were known to him, viz.: T. emetica VAHL and T. prieureana A. Juss. DE
Jussieuw was first to recognize the possible presence of unisexual flowers in
Meliaceae. He expressed the opinion that it was necessary (or at least favourable)
for pollination that the two sexes occurred in the same inflorescence (DE
Jussieu did not, explicitly, mention this for Trichilia).

C. DE CanpoLLE (in A, and C.DC., Mon. Phan. 1 : 399-779..1878) alrcady

distinguished 10 Trichilia species on the African continent (and ca. 100 in
America). In spite of his profound study of the Meliaceae, he did not mention
anything in particular about sexuality of the flowers. In the description of the
genus Trichilia it only was stated: ‘Flores hermaphroditi’,
VERMOESEN in his remarkable study of the Congolese species of Trichilia
(in Rev. Zocl. Afr. 10(1) Suppl. Bot.: B14-B57. 1922) pointed out that the
flowers showed differences in sexuality. He found that some trees produced
fruits, but that from other all flowers were shed after anthesis. In the herbarium
the flowers of the different trees showed differences in the development of the
ovary. YERMOESEN assumed that the fertile flowers were hermaphrodite. More-
over, in a specimen of 7. retusa he observed sterile (male) flowers together with
young fruits,

VERMOESEN (L.c. : BI7. 1922) derived two hypotheses from his observations:
1. Some Trichilia species should be polygamous, bearing hermaphrodite flowers

ontheone, and sterile (male)flowers on the other individual of the same species.
2. Some Trichilia species (if not alll} should produce fertile flowers at one

season and sterile (male) flowers on the same individual at another season.
(VERMOESEN made an exception for T. rubescens and T. prieureana, from which
species he thought the flowers were merely bisexual).

More recently, WHITE and StyLes (in FL. Zamb. 2(1):297-304. 1963)
studied 5 Trichilia species from the Flora Zambesiaca region. They concluded
that of these species all the flowers were either male or female, and that the
species appeared to be dioecious.

From my own experience (both the study of numerous herbarium specimens
and of field observations) it became clear that all African Trichilia species
(without exception) are distinctly dioecious, the flowers being either male or
female (some American species at least appear to have bisexual flowers). In
male flowers the anthers are opening and produce pollen, the ovary in these
flowers is small and vestigial, but often contains vestigial ovules. Soon after
anthesis the male flowers are falling. In female flowers the anthers most often
do not open at ali, and in the rare case they do, no mature pollen is produced.
In female flowers the ovary is always distinct and starts developing during, or
soon after, anthesis.
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In case male flowers are attacked by some insect, the vestigial ovary, however,
may develop more or less in the same way as in female flowers, and then the
male flowers do not fall after anthesis. The ‘gall-fruits’ resulting from these
flowers are usually more or less deformed, but when young it often is difficult
to distinguish them from ovaries developing in a normal way. However, in
transverse section they always distinctly show deformations inside. This suffi-
ciently explains the case mentioned by VERMOESEN (see above), who observed
male flowers together with young ‘fruits’ in T, refusa. Not only in T retusa, but
also in other species (T, rubescens, T. gilletii, T. emetica), 1 frequently observed
this insect attack in male flowers and the resulting production of ‘gall-fruits’.

Another peculiarity is that the male flowering specimens preserved in herbaria
outnumber by far the specimens with female flowers. Assuming that male and
female specimens flower with the same frequency, I calculated for T. emetica
subsp. emetica a sex-ratio of ca. 3 : I (see also under that subspecies).

In Ivory Coast, near Abidjan, I was able to follow the development of 11
individuals, both males and females, of T. monadelpha from the beginning of
October till half December. T found that trees bearing ripening fruits showed
but less change in this period, while some of the male trees flowered, with a
short interval, two times in those 3 months. From this it is possible to believe
that female individuals only flower once (or two times?) in one year, developing
their fruits in the remaining period. No trees were found bearing fruits in dif-
ferent stages of development. On the other hand male trees seem able to flower
with only short intervals, and perhaps many times a year.

In the case of T. emetica subsp. emetica, mentioned above, this should imply
that in the field there are not found three times as many male individuals as
compared with females, but that male individuals flower three times more
often as females. Careful field observations are needed to confirm this.
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4. ARIL CONTRA ARILLODIUM

The uncertain definition of the terms ‘aril’ (arillus) and ‘arillodium’ caused
previous authors to use different names for the reddish fleshy tissue which,
partly or completely, occupies (or envelopes) the surface of the seed of African
Trichilia’s.

. For instance Dt Jussieu (in Mém. Mus. d’Hist. Nat. 19:236, 1830) stated
that the seed of T. emefica VAHL was enveloped by a red aril (*semina collateralia,
arillo rubenti involuta’). C. DE CANDOLLE (in A. and C.DC., Mon. Phan.

1:661. 1878), however, stated: ‘Semina exarillosa, rubra’. More recently,

White and Styres (in Fl. Zamb. 2(1): 300. 1963) described the seed of T.

emetica YAHL as: ‘black, almost completely concealed by the scarlet aril’, The

same authors consider the seed of T. quadrivalvis C.DC. (like T. emetica belong-
ing to sect. Trichilia) as exariilate but with a fleshy orange testa.

First of all is needed a clear definition of an aril and an arillodium, According
to JACKSON (A Glossary of Botanic Terms 4th ed.: 34, 1928) the aril is: ‘an
expansion of the funicle, arising from the placenta, and enveloping the seed.’
The same author defines the arillodium as: ‘a false aril, a coat of the seed, and
not arising from the placenta’. Whatsoever the precise morphological inter-
pretation of these (and other) definitions of ‘aril’ and ‘arillodium’ may be, they
all agreed on the principle that the aril arises from the funicle (placenta), and
that the arillodium forms part of the testa.

According to this concept the Trichilia species of contingntal Africa possess
an arillodium, with the exception of T. capitata, which has a true aril. This
conclusion is based on the following facts:

1. In Trichilia species where only a part of the testa consists of fleshy tissue the
outer layer of the fleshy part is continuous as the outer layer of the (dark, not
swollen) leathery part of the testa.

2. The fleshy tissue is completely merged with the underlying, more leathery,
part of the testa.

3. Thefunicle remains distinctly and clearly visible throughout its course through
the fleshy tissue. It seems only to be pressed to the surrounding fleshy tissue,
not to be connate with it.

4. In seeds of T. prieureana subsp. prieureana (Fig. 12A, m) the outer layer of
the fleshy tissue is interrupted near the apex of the seed, to form a small oval
spot. Beneath this spot the radicle is found. I, therefore, concluded that this
spot is identical with the micropyle, which, given the ,one-sided development
of the fleshy tissue, excludes the possibility that this fleshy tissue is formed
by the funicle,

5. In T. capitata, which also in other characters differs from all other African
Trichilia’s (see under that species), the seed shows a distinct raphe from which
arises an aril partly enveloping the seed. In this case the above mentioned
points (1-4) do not hold.

Summarizing it is to be stressed that concerning the fleshy tissue covering the
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seed of African Trichilia species two different, sharply delimited, groups occur,
On one hand there is a rather homegeneous group of species (including all
species of all three sections Trichilia, Moschoxylum and Apotrichilia) where
this tissue forms part of the spermoderm. On the other hand there is one species
(viz. T. capitata) where it arises from the funicle, and so is a true aril. On
morphological grounds no essential difference exists between the seeds of
T. emetica and T. quadrivalvis, as was supposed by WHiTE and StYLES (l.c.,
1963), the testa of the seed of T. quadrivalvis being completely developed into a
fleshy orange-red sarcotesta, that of T. emetica only partly so,
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5.DESCRIPTION -OF THE GENUS

Trichilia P. BROwNE, Hist. Jamaica : 278. 1756; LiNNAEUS, Syst. ed. 10, 2:
1020. 1759; A. P. DE CANDOLLE, Prodromus 1: 622, 1824; A, DE JUSSIEU in
Mém. Mus, d’Hist. Nat. 19: 235, 1830; C.DC. in A. and C.DC., Mon. Phan.
1 :646. 1878; HarMs in ENGL., Nat. Pflanzenf. 1st ed. 3(4) : 305. 1896; VERr-
MOESEN in Rev. Zool. Afr. 10{1) Suppl. Bot.:B30. 1922, HARMS in Nat,
Pflanzenf, 2nd ed. 19B1 ; 104, 1940; WHITE and STYLES in Fl. Zamb, 2(1) ; 297.
1963; Int. Code of Bot. Nom, (App. 3):250. 1956, nom. conserv.; RICKETT
and STAFLEU in Taxon 8(9) : 303. 1959,

Type species: T. hirta L., 1.c., 1759,

Synonyms (only generic names originally described from the African con-
tinent considered): Flcaja Forsk., Fl. Aegypt.-Arab. : 127, 1775. Typespecies:
Elcgja ‘roka’ Forsk.,, l.c., 1775 (= T. emetica VAHL subsp. emetica).

Elkaja M. RoEM., Syn. Mon. 1: 116, 1846, Type species: Elkaja emetica
(VanL) M. Roewm,, l.c., 1846 (= T. emetica VAHL subsp. emetica).

Mafureira BErTOL. in Mem. Acc. Sci. Bol. 2:269. 1850. Type species:
Mafureira oleifera BERTOL,, l.c. : 270. 1850 (= T. emetica VAHL subsp. emetica).

Description of the genus Trichilia as represented on the African continent:
Dioecious trees or shrubs, rarely a rhizomatous suffrutex (7. quadrivalvis),
evergreen or deciduous. Leaves alternate, imparipinnate, 2-9-jugate, rarely
3-foliolate or 1-foliolate (T, guadrivalvis), leaflets entire, sometimes distinctly
glandular dashed and/or dotted. Inflorescences paniculately arranged, axillary,
supra-axillary or pseudo-terminal. Flowers unisexual, without distinct external
difference between those that are functionally male and those that are function-
ally female. Receptacle well developed, jointed to the pedicel, Calyx cup-shaped,
more or less deeply S-lobed or -teethed, deciduous in fruit, rarely persistent
{T. capitata). Petals 5, free, imbricate in bud, often reflexed during anthests,
much longer than the calyx. Filaments 10, usvally united only in the lower half
and the anthers inserted between a pair of narrowly triangular appendages
(‘lobes’ or ‘teeth’) at the tops of the free parts of the filaments; rarely the filaments
completely fused to form a staminal tube bearing the anthers on its more or less
crenellated rim {T. prieureana). Anthers erect, exserted from the staminal tube,
glabrous or slightly hairy on dorsal side, opening laterally, lengthwise, con-
taining well developed polien; antherodes often smaller than the anthers,
usually not dehiscing, not producing mature pollen. Disk apparently absent
(and then completely fused to the base of the staminal tube) or more rarely
free and distinct, cupuliform, around the ovary (T. prieureana, T. rubescens, and
T. capitata). Ovary 2-3(-4)-celled; ovules 2 in each cell, axile, collateral.
Pistillode scarcely expanded at the base; vestigial ovary small, often indistinet,
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but usually with vestigial ovules. Male flowers soon after anthesis as a whole
falling. Fruit a 2-3(-4)-chambered capsule, loculicidally dehiscent, 2-3(-4)-
valved, dry valves leathery or slightly woody. Seeds large, arillodiate (by way
of exception arillate in T. capitata), more or less plano-convex, flat on the
adjacent sides; testa for the largest part {or entirely) developed into a soft and
fleshy, orange-red or scarlet, arillodium (sarcotesta), often leaving a dark brown
or blackish dorsal spot of thin leathery testa; cotyledons firm, fleshy, plano-
convex (thinner and more foliaceous in 7. capitata); radicle obovoid or ellipsoid,
longitudinally slightly flattened, in between the cotyledons just beneath the
apex (partly protruding in T. capitara). Endosperm absent (distinctly present in
T. capitata). ,

Note. Compared with the generic description supplied by Harms (Lc. : 104,
1940), which deals with the genus as a whole, the following is of interest,
1. HarMs does not mention the marked dioecism which is characteristic for all
the African representatives of the genus (without exception). 2. Both 4- and
S-merous (rarely 3-merous) flowers are accepted in the genus (all African species
show 5-merous flowers). 3. Harms does not consider the possibility of a persis-
tent calyx, which is found in African T. capitata. 4. Either two collateral or two
superposed ovules are permitted in the genus (all African species show 2 collateral
ovules in each ovary-cell). 5. The fleshy tissue enveloping partly or entirely the
seed is termed by HARMS as an ‘arillus’ (the African species show a fleshy
arillodium (sarcotesta), with the exception of T. capitata, which species is
E:haracterized by an aril). 6. According to HarMS the radicle is usually protrud-
ing from the cotyledons (in all African species the radicle is apically included
}aetwecn the cotyledons, with the exception of T. capitata, where it is protrud-
ing). 7. Both presence or absence of endosperm is accepted in the genus (in

African Trichilia species endosperm is absent, except for 7. capitata, where it is
present and distinct).

10
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6. INFRAGENERIC SYSTEMATY, MORE IN PARTICULAR
WITH RESPECT TO THE AFRICAN SPECIES

C.DeCanpoLLE in A.and C.DC,, Mon. Phan. 1 : 647. 1878, dealing with the
genus as a whole, distinguished three sections, viz.:
1. Sect. Eurrichilia C.DC. — Stamina basi vel ad medium usque connata. Discus
nullus vel breviter lato-stipitiformis carnosus. Capsula globoso-ovata,
2. Sect. Moschoxyium (A.Juss.) C.DC. - Stamina fere ad antheras usque in
tubum margine denticulatum connata. Capsula plerumque ovato-oblonga.
3. Sect. Apotrichilia C.DC. — Stamina basi connata. Discus intrastaminalis liber,
cupularis urceolatusve, Capsula globoso-ovata.

More recently, HArMS (l.c., 1940) recognized 10 sections in Trichilia. Among
those not yet distinguished by C. DE CANDOLLE are 2 sections containing species
described from the African continent, viz. sect, Lepidotrichilia Harms (in ENGL.,
Nat. Pflanzenf. 1st ed. 3(4): 306. 1896), and sect. Prerotrichilia Harms (l.c. :
307. 1896).

Sect. Lepidotrichilia was raised to generic level by LEroy (in Compt. Rend.
Acad. Sci. 247(14) : 1025, 1958; id. in Journ, Agr. Trop. Bot. Appl. 5(10) : 673,
1958).

Sect. Prerotrichilia contained 2 species (7. pterophylla C.DC. and T. alata
N.E.BrowN) which were both referred to the genus Ekebergia SPARRM. (see
under excluded species).

The species treated in the present study are easily placed in the sections already
known to C.De CANDOLLE (except T. capitata) as follows:

1. T. sect. Trichilia: T. djalonis, dregeana, emetica, gilgiana, gilletii, grandifolia,
martineaui, megalantha, monadelpha, ornithothera, quadrivalvis, retusa,
tessmannii, welwitschii, and zewaldae (15 species).

2. T. sect. Moschoxylum (A.Juss.) C.DC.: 1. prieureana.

3. T. sect. Apotrichilia C.DC.: T. rubescens. (T. rubescens OLIv, is designated
here as the lectotype for T. sect. Apotrichilia C.DC.).

In this classification only T. capitata cannot be accomodated. C.DC. (l.c.,
1878) placed 7. capitata together with T. rubescens in sect. Apotrichilia, but this
cannot be maintained (for explanation see under 7. capitata KLotzscH). The
proper taxonomic position of T. capitata is left open, pending a world revision
of the genus as a whole.
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7. REMARKS ON TRICHILIA OCCURRING OUTSIDE AFRICA

About 250 species have been described from America, but a critical study
will show that many of these are synonyms. Apart from the characters found in
Trichilia’s belonging to the three sections which occur on the African comin;nt,
the characteristics of African T. capitata are found in America, singly or to
some extent correlated. Little is to be said about segregating sections in the
genus Trichifia as long as a monograph dealing with the numerous American
species is absent.

Some fruit and seed fragments Kindly sent to me by Mr.J.F.Leroy, Labora-
toire d'Agronomie Tropicale (PAT), testify of the occurrence of the genus
Trichilia in Madagascar. Mr. LEroy will deal with these species in a forth-
coming fascicule of the Flore de Madagascar. It is to be noted that according to
Leroy most (if not all) of the species hitherto described in Ti richilia from
Madagascar belong in other genera, viz. Lepidotrichilia, Astrotrichilia and
Malleastrum.

BENTVELZEN (in Act. Bot. Neerl. 11:11.1962) reduced the small tropical
Indo-Malaysian genus Heynea ROXR. ex Sims to Trichilia. BENTVELZEN stated:
“The two Asiatic species of Heynea can easily be accomodated within the large
genus Trichilia, viz. in the sect. Trichilia ( Eutrichilia) which occupies the entire
(distributional) range of the genus Trichilia’. ‘

Th_ere may be reason for his statement when the genus Trichilia as a whole is
considered, but as regards a comparison of the Asiatic species with that from
Africa, marked differences occur,

1: As far as T could verify the Asiatic species show bisexual flowers (all
African species, without exception, are dioecious). 2. The calyx, however small,
is distinctly persistent in the fruit of the Asiatic species (in Africa only the
aberrant species T. capitata shows this character). 3. The seed of the Asiatic
species is enveloped by a true aril (the African species possess a sarcotesta,
except for T. capitara, where the seed is arillate). 4. The seed of the Asiatic
specles 15 characterized by a distinct raphe (raphe absent in African. specics,
exceptin 7. capitara). -

Characters which the Asiatic species share with most of the African represen-
tatives of Trichilfa'are the absence of endosperm, the hard and fleshy cotyledons,
and the §mall radicle (plumule) which is included between the cotyledons. The
(m‘)’_ Af_ncan species (T. capitata} which clearly shows affinity with the Asiatic
§Pctl:11es in the above-mentioned characters (see 2, 3 and 4) is, however, different
in é u;p;l?;;c:goift err:;osgerm, mdore foliaceou;s. cptyled(?ns, and exserted radicl'e.
the genus Heynea anfi rchf]ai o t.he’ {Xsmtm species, formerly included U
little affinity to thi: African 1'.=,-c © Trfch:ha by BENTVELZEN (.., 1962), show
of a free, anmular dick (besidgretslfntatlves of the genus. Because pf .the prgscncc
not fit in sect. Trichilia as reo ot charact.ers) the Asiatic species c0

presented on the African continent. The cleft

) i foat .
taminal tabe of the Asiatic species does not permit a position in sect. Moschoxy-
12
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fum. A position of the Asiatic species in sect. Apotrichilia is not justified because
of bisexual flowers, a persistent calyx and seed characters. Some affinity is
found with the African species 7. capitata, a taxon which deviates significantly
from all other African Trichilia species, and which could not be placed properly
in one of the sections hitherto distinguished in Africa (see also unter T. capitata).
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8. KEY TO THE SPECIES!

1. Rhizomatous suffrutex, up to 40 cm high. Leaflets 1-2-jugate or the leaf
unifoliolate. Southern Congo, Angola, eastern Zambia,
13. T. quadrivalvis (p. 149)
1. Shrubs or trees. Leaflets in several pairs.
2. Staminal tube entire (not laciniate); anthers sessile on the rim. Bole usvally
conspicuously fluted. West and Central Africa. 12. T. prieureana (p. 130)
2. Staminal tube laciniate; anthers inserted at the tops of the free parts of
the filaments. Bole usually not fluted.
3. Disk around the ovary free and distinct, Flowers comparatively small,
petals up to 5.5 mm long. Twigs markedly lenticcllate or pustular.
4. Twigs hollow. Petals 4.5-5.5 mm long. E. Nigeria to Lake Victoria,
southwards 1o the mouth of the River Congo.
15, T. rubescens (p. 161)
4, Twigs not hollow. Petals 3.5-4 mm long. Basin of lower Zambezi
River. . . . . . . « .« . .. . . . . 1.T. capitata (p. 17)
3. Disk apparently absent. Flowers larger,
5. Leaflets widely emarginate at apex. Riparian vegetations from
Nigeria to eastern Congo, southwards reaching 10°S.L,
14. T, retusa (p. 154)
3. Leaflets not widely emarginate at apex.
6. Leaflets from the middle (or lower) gradually tapering into a
long and narrow apex. Sierra Leone to Uganda and Congo.
8. T. martineaui (p. 96)
6. Leaflets not tapering from the middle into the apex.
7. Branches with thick corky bark (except on very young shoots).
Forest-Savanna Mosaicand Savanna Weodlands from Senegal
toUganda. . . . . . 4b. T. emetica subsp. suberosa (p. 67)
7. Branches without corky bark.

8. Branches of 2nd year thick, reddish-frown or greyish,
outer bark peeling off in rectangular flakes. Leaflets with
closely spaced main lateral nerves which are impressed on
the upper surface. Trop. W. and Central Africa.

16. T. tessmannii (p. 171)

8. Branches without distinct peeling bark and without
closely spaced lateral nerves impressed on the upper surface
of the leaflets.

! To be noted before using the key:
. As a rule, flowers are needed for identification.

. ‘In. male .ﬂowers.; the vestigial ovary is usually smail and indistinet. However, in most cases
]\t\’ls posimb!e_ to judge from a transverse section {by microscope) whether it is 2- or 3-locular.
. When judging the number of locules of the ovary, remember that this number is not al-

ways absolutely constant, Examine more flowers of one inflorescence, and take the number
more common. In fruits, be aware of reduced locules,

—
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9. Ovary 2-locular,
10, Leaflets glabrous {(except for some hairs on midrib and nerves) on lower
surface,

11, Leaflets 3-d-jugate.

12. Leaflets distinctly, and finely, glandular-punctate. Midrib flat or
only shallowly impressed on upper surface. Pétals 6.5-10 mm
long. Fruit not beaked, 15-20 mm diam. Congolian rain forest
region. . . . . . . . e e e 6. T. gilletii (p. 83)

12, Leaflets not or indistinctly glandular-punctate. Midrib im-
pressed on upper surface. Petals 11-16.5 mm long. Fruit beaked,
80-90 mm diam. Endemic to Sio Tomé. 7. T. grandifolia (p. 90)

11. Leaflets 5-7-jugate. From E. Nigeria to E. Congo, southwards
reaching 10°S.L. . . . . . . . . .. 17. T. welwitschii (p. 181)

10. Leaflets more or less hairy on lower surface,

13. Indumentum exserted from the groove of the impressed midrib on
upper surface of leaflets. Anthers at best rough (not hairy). Sierra
Leoneto Ghana, . . . . . . . . .. 11. T. ornithothera (p. 122)

13. Indumentum in the groove of the impressed midrib on upper surface
of the leaflets short (not exserted). Anthers slightly hairy on dorsal
side. Nigeria to Angola. . . . . . . . 17, T. welwitschii (p. 181)

9,  Qvary 3-locular. :
14. Mature fruit conspicuously beaked at apex. Cameroun.
18. T. zewaldae (p. 190)
14. Mature fruit not conspicuousty beaked, or mature fruits absent.

15. Petals 18 mm or more long.

16. Leaves with 6 or 7 pairs of leaflets at least present. Ivory Coast to

Nigeria. . . . . . . . . . .. .. 9. T. megalantha (p. 102)
16. Leaves less than 6-jugate. Trop. Africa, and East Africa south-
wardstoDurban. . . .'. . . . . .. 3. T. dregeana (p. 28)

15, Petals shorter than 18 mm. -
17. Leaflets obtuse, slightly emarginate, or retuse at apex.

18. Twigs yellowish-grey to dark grey. Dried leaflets olive-green.
Inflorescences condensed and many-flowered. Fruit dis-
tinctly stipitate, 15-25 mm diam. In lower rainfall areas
(700 mm or less). Riparian woodlands and similar vegeta-
tionsfromsea-levelupto 1500m. Sudan, Ethiopiaand Yemen,
southwards till Durban. d4a.T. emetica subsp. emetica (p. 51)

18, Twigsreddish-brown or dark brown. Dried leaflets brownish.
Inflorescences not really condensed, often few-flowered.
Fruit not or very shortly stipitate, 20-40 mm diam. Areas
with higher rainfall; in evergreen forest patches at altitudes
above 800 m. (Only in S. Africa and W. Congo also near sea-
level). Trop. Africa and East Africa southwards to Durban.

3. T. dregeana (p. 28)
17. Leaflets acute or acuminate at apex.
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19. Young twigs thin (35 mm diam.), very dark brown or blackish. Midrib
on upper surface of leaflets flat (not impressed). Sierra Leone to Uganda

19.

16

and Congo.

.............. 8. T. martineaui (p. 96)

Twigs and midrib otherwise.
20. Bracts and bracteoles rather long persistent and conspicuous. Congolian
rain forestregion . . . . . . . . . . ... 5. T. gilgiana (p. 76)
20. Bracts and bracteoles early deciduous.
21. Appendages {‘lobes’ or ‘teeth’) on the apex of the free parts of the
filaments almost lacking or very short and indistinct.
22. Connate part of the staminal tube slightly hairy inside.
Guineo-Congolianrain forestregion, 10. T. monadelpha (p. 108)
22. Connate part of the staminal tube glabrous inside. Cameroun.

18. T. zewaldae (p. 190)

21, Appendages on the apex of the free parts of the filaments distinct.
23, Shrub or treelet, up to ca. 6 m high (rarely up to 15 mtall).
Guinea, Sierra Leone, Liberia and Ivory Coast, above 650 m
altitude . . . . ..., .. ..., 2. T. djalonis (p. 23)

23. Medium-sized trees, 6 m or more high. Distribution otherwise.

24,

24.

Free parts of the filaments very densely hairy (really
bearded) inside. Style glabrescent or thinly velutinous,
indumentum especially in the upper part. Congolian rain
forestregion . . . . ... .. 5. T. gilgiana (p. 76)
Free parts of the filaments at best villousinside. Style hairy,
sometimes glabrous or glabrescent in the upper part.

25. Appendages (*lobes’ or ‘teeth’) 0.1-0.7 mm long. Moist

Forest at low altitudes. Cameroun.

18 T, zewaldae (p. 190)
25. Appendages 0.5-2.2 mm long. Other habitats.

26. Twigs yellowish-grey to dark grey. Dried leaflets
olive-green. Inflorescences condensed and many-
flowered. In lower rainfall areas (700 mm or less).
Riparian woodlands and similar vegetations from
sea-level up to 1500 m. Sudan, Ethiopia and
Yemen, southwards till Durban.

4a. T. emetica subsp. emetica (p. 51)

26. Twigs reddish-brown or dark brown. Dried

- leaflets brownish. Inflorescences not condensed,
often few-flowered. Areas with higher rainfall; in
evergreen forest patches at altitudes above 800 m.
(Only in 8. Africa and W, Congo also near sea-
level). Trop, Africa and East Africa southwards to
Durban, . . . ., . .. 3. T. dregeana (p. 28)
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9. DESCRIPTION OF THE SPECIES

1. Trichilia capitata KLOTZSCH Fig.1; Map1

Trichilia capitatg KLOTZSCH in PETERS, Naturw. Reise Mossamb. Bot. 1 : 120,
1861;OL1vER in FloraTrop. Air. 1 : 335, 1868; C.DCin A.and C.DC.,Mon. Phan.
1:707. 1878; GURKE in ENGL., Pflanzenw, Ost-Afr. C: 231. 1895; Harms in
EncL.,Nat. Pflanzenf. 1st ed. 3(4) : 306. 1896; Sim, For. Fl. Port. E. Afr. ; 27,
1909; VERMOESEN in Rev, Zaol, Afr, 10 (1), Suppl. Bot. : B22. 1922; HARMS in’
Nat. Pflanzenf. 2nd ed. 19B1: 112. 1940; BreNaAN in Mem. N.Y. Bot. Gard.
8(3) : 235, 1953; Garcia in Contr. Conhec. Fl. Mogamb, 2 : 143, 1954; WHITE
and StyLes in Fl. Zamb. 2(1) : 302, tab. 55, fig. A. 1963,

Type: PETERS s.n. (Mozambique: Rios de Sena, holotype not seen, destroyed
in B), Neotype: KiRK s.n. Febr, 1859 (Mozambique: Tette (presently Tete), K).

Note: No type material of 7. capitata could be traced, probably it was
destroyed in Berlin. KIRK s.n., a male flowering specimen, is designated as the
neotype. According to an annotation made on the sheet, this specimen has been
compared with the type at Berlin by OLIVER, in November 1895,

Diagnostic and differential characters. Shrub or small tree with pale,
leafless, rather thick 2nd year’s branches, marked by conspicuous leaf-scars.
Leaves and inflorescences assembled near the top of the 1st year branches, which
are often distinctly lenticellate. Leaflets 4—6(-7)-jugate, often markedly asym-
metric at base. Flowers very small, crowded at the end of the inflorescences.
Petals 3.5-4 mm long. Disk conspicuous., Fruit 3-chambered, globose, ca.
1-1.5 cm diam., subtended by a persistent calyx. Seed arillate; arillus orange-
red, covering the seed for ca. 1/3; endosperm distinct ; radicle exserted from the
cotyledons. In riparian woodlands or thicket in basin of lower Zambesi River,
at low altitudes,

Description. Shrub or small tree, up to 15 m tall. Young leaf-bearing parts
of twigs somewhat angular or flattened, greyish-green or brownish, densely
pubescent, scattered with conspicuous round or elliptic, pale brown or reddish-
brown lenticels of ca. 0.5 mm diam. ; older, mostly leafless parts of twigs terete,
rather thick, ca. 0.6 cm diam., the indumentum graduvally disintegrating and
finally the twigs glabrous; scars of fallen leaves conspicuous, very broadly
obovate or sometimes more obdeltate with rounded edges and with a separate
round scar of a fallen inflorescence just above it; outer bark pale, sometimes
reddish-brown, soft, longitudinaily slightly wrinkled, inner bark more dark,
rather thick, ca. 0.5-1 mm; wood pale creamy.

Leaves imparipinnate, 10-37 cm long; petiole terete, flattened on the upper
surface, especially near the base, (1.5-)3.5-7(-8) cm long, densely pubescent,
rachis (5-)9-15(-18) cm long, similar to the petiole; petiolules terete, flattened
or slightly sulcate on the upper surface, densely pubescent, petiolule of terminal
leaflet 6—13 mm, the others (0.5-)2—-4(-5) mm long,
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