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STELLINGEN

1
De bladachtige aanhangsels in de bloeiwijzen van de in dit proefschrift beschre-
ven Begonia-soorten zijn niet homoloog met stipulae.

De Wilde, I.1.F.E. & J.C. Arends (1980). Misc. Pap. 19 (1980), Land-
bouwhogeschool Wageningen.
Dit proefschrift.

2
De opvatting van Irmscher dat er in Begonia zowel okseistandige als eindstandi-
ge bloeiwijzen voorkomen, is onjuist.

Irmscher, E. (1925: 558, fig. 257-1), in: Engler, A. & K. Prantl, Die
natiirlichen Pflanzenfamilien, Bd 21.

3
De septa in het ovarium van soorten binnen Begonia sectie Tetraphila zijn gro-
tendeels ‘placentair’.

Reitsma, J.M. (1983), Meded. Landbouwhogeschool Wageningen
83-9:21-53.
Dit proefschrift.

4

De vaatbundels in de as van de meerhokkige ovaria van bijv. Begonia dregei
en B. socotrana zijn geen ventrale carpelbundels, doch behoren tot het in dit
proefschrift voor Begonia beschreven ‘axial placental vascular system’.

Gauthier, R. (1950), Contr. Inst. Bot, Univ. Montréal ne 66, 5-91.

5

Ofschoon (epitheem)hydathoden gewoonlijk gelegen zijn nabij bladnerf-uitein-
den, is het niet juist om een nerf-uiteinde als een deel van een hydathode op
te vatten. :

Wilkinson, H. (1979) in: C.R., Metcalfe & L. Chalk, Anatomy of the
Dicotyledons, Ed. 2.
Brouillet, L. et al. (1987). Can. J. Bot. 65: 34-52.

6

Het aantal hokken in een vruchtbeginsel mag niet zonder meer worden afgeleid
uit het aantal stempels.

Barabé, D. (1981). Can. J. Bot. 53: 819-825,



7

Voor Angraecum (Orchidaceae) zijn tot op heden de chromosomale grondtallen
x = 19, 21, 24 en 25 bekend. Deze grondtallen leveren een sterke aanwijzing
dat dit genus geen monofyletische groep is.

Arends, J.C. & F.M. van der Laan (1986), Lindleyana 1: 33-41.

8

Het mag vandaag de dag van de auteur (van een deel) van een Flora-werk ver-
wacht worden dat deze kennis heeft genomen van alle eerder verschenen taxono-
mische artikelen die betrekking hebben op de door hem behandelde taxa.
Davies, R.A. & K.M. Lloyd (1987). Kew Index for 1986: 29-30.
Maesen, L.J.G. van der (1986). Cajanus DC and Atylosia W. & A.
{Leguminosac). Agric. Univ. Wageningen Pap. 85-4: pp 225.

Maxwell, R.H. (1991). Phaseoleae, in: Flora of Ceylon, deel 7:
348-356.

9

Het onderscheid tussen de BION-werkgemeenschappen ‘Systematiek van mos-
sen en vaatplanten’ en ‘Biologie van de soortvorming’ is vooral pragmatisch.

10

Pleidooien van organisaties van natuurbeschermers, bosbouwers, oecologen en
systematici voor het behoud van en inventariserend onderzock aan tropisch re-
genwoud zijn geen preken voor eigen parochie.

Heijman, W.J.M. (1991). Depletable resources and the economy, Pu-
doc, Wageningen.

11

Intensivering van het biosystematisch onderzoek aan wilde tropische planten
zal waardevolle argumenten leveren voor maatregelen tot behoud van de biodi-
versiteit van het plantendek op de aarde.

BION-projectvoorstel 440.024, werkgemeenschap Systematick van
mossen en vaatplanten; dit proefschrift.

12

Binnen de organisatic van CITES (the Convention on International Trade in
Endangered Species of wild fauna and flora) is de haring in 1992 wissclgeld
voor de olifant.

Amendments to appendix I and II of the convention



13

Hoewel de beiaard een specifiek Nederlands-Vlaamse uitvinding is, kan het wor-
den uitgesloten dat dit muziekinstrument ooit de klomp, de molen of de tulp
als symbool voor Nederland zal vervangen.

A.Lehre.a. (1991). Beiaardkunstin de Lage Landen. Lannoo/Tirion.
B. Makken, NRC/Handelsblad, januari 1992.

14

De metafoor is een van de belangrijkste instrumenten van de muziekcriticus.

Stellingen behorende bij het proefschrift van J.C. Arends: Biosystematics of Be-
gonia squamulosa Hook f. and affiliated species in section Tetraphila.

Wageningen, 3 april 1992,
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Abstract

This study deals with the systematics of plants belonging to a part of Begonia
section Tetrgphila that occur in tropical Africa. Six taxa are recognized and
accorded the rank of species. The names of three of these taxa, viz.: B. elaeagnifo-
lia Hook f., B. longipetiolata Gilg and B. squamulosa Hook f., have been pub-
lished validly by their authors. Engler (1921) considered B. longipetiolata to be
conspecific with B. squamulosa, but as the result of the present study the former
name is reinstated. The other three taxa: B. karperi J.C. Arends, B. pelargonii-
forall. de Wilde & J.C. Arends and B. rwandensis 1.C. Arends, are new species
described for the first time. All six species treated here are delimited from the
other 24 species in the section Tetraphila by the combination of features men-
tioned in Chapter 1.

Many features have been studied in prescrved field collections, while quite
a few data have been obtained from observations of living plants of B. elacagnifo-
lia, B. karperi, B. longipetiolata and B. squamulosa, both in the wild and in the
greenhouse.

From the review of previous taxonomic treatments in Chapter 2 it appears
that, in the past, vegetative features have been overemphasized in the recognition
and the delimitation of the taxa dealt with here. In Chapters 4 to 8 the resulis
of detailed morphological, anatomical and karyological studies are discussed
and compared with data from previous investigations in Begonia.

Both B. elaeagnifolia and B. squamulosa comprise diploid as well as tetraploid
populations. The 4x populations, which are interpreted to be interracial autopo-
lyploids, are confined to the Crystal Mts in Gabon (Chapter 4).

As to vegetative structures (Chapter 5), stems and leaves usually show few
specific differences. For example, both the stem and the leaf blade in B. rwanden-
sis are thicker than those in the supetficially very similar B. karperi. Both species
have peltate leaves with an actinodromous venation, while the leaf venation
in the other species is simple craspedodromous. The ratio of the length of the
largest leaf blade and the length of the longest internode of a specimen is, in
combination with reproductive features, often indicative for the identity of that
particular specimen. The dimension and the shape of the leaf blades are hardly
useful for the delimitation of the species recognized here.

The leaf margins are provided with tiny teeth which are both ‘violoid’ and
‘tylate’. The apices of the teeth often include cells with suberized walls. Because
of further suberization of tissue of both the teeth and adjacent parts of the blade,
there may be regions of wound cork on the margin of older leaves. Complex
hydathodes, which are associated with tracheids from vein terminations, are
present on the upper surface of the leaf margin, including the teeth. The petioles
of B. longipetiolata and B. pelargoniiflora are usually canaliculate, whereas those
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of the remaining species are more or less terete. The indumentum of all the plants
studied consists of short-stalked dentate scales, which according to their shape
form an intergrading morphological series.

Several reproductive features are discussed in Chapter 6. As far as the number
of flowers and the comparative length of the axes in the cymoid inflorescences
are concerned, the species are usually distinct. The vascular anatomy of female
flowers shows that the outer perianth segments are homologous with sepals and
the inner ones with petals. The stamens have poricidal anthers. The ‘front side’
of the zygomorphic androecium in a lateral flower is always oriented towards
the main inflorescence axis. The anther pores of the stamens on the front side
of the androecium of B. longipetiolata have an adaxial orientation in relation
10 the main inflorescence axis, but in B. squarmulosa their orientation is abaxial.

Although specific trends in both the number of stamens and the number of
styles can be discerned, stamen number as well as style number are not constant
specific characters. The anthersin B. pelargoniifiora and B. rwandensis are longer
than those in the other species studied. Except for B. longipetiolata, whose style
surface below the style arms and the stigmatic band is more or less papillose,
that surface in the other species is smooth. In B. squamulosa the smooth style
surface carrigs some dentate scales.

The ovaries investigated show both an axial and a parietal placentation in
a single ovary. In B. longipetiolata, each septum with its two placental lobes
Is cross-shaped in transverse section, while, as far as could be studied, that in
the other species is T- or arrow-shaped. The ovules in B. squanmlosa have a
pleurotropous position in the ovarial cavities, whereas those in the other species
are epitropous. The number of styles does not always correspond with the
number of septa and/or locules in the same gynoecium.

The placentae in the ovaries in B. elaeagnifolia, B. longipetiolata and B. squa-

“mudosa are supplied by two almost independent vascular systems. The finding
of two systems, viz.: an axial and a parietal system, is in line with the observation
of Charpentier et al. (1989) that the ontogeny of the ovary in Begoniaceae is
determined by both a single axial meristem in the ovary base and several parietal
meristems on the ovary wall. The present study supports Reitsma’s (1983) hy-
pothesis that in section Tetraphila the septa are more or less ‘placental’ (Chapter
7).

The investigation of pollen grains usually corroborates with Van den Berg’s
(1984) conclusions regarding the pollen morphology and pollen-type of the spe-
cies studied here. However, this study indicates that there appears to be a transi-
tion between the B. squamulosa pollen-type and the B. komoensis pollen-type.
Pollen grain size may be indicative for the ploidy level of a specimen of either
B. elaeagnifolia or B. squamulosa (Chapter 8).

In Chapter 9, it is discussed why the taxa recognized here are accorded the
rank of species. With the exception of B. rwandensis, the species are sympatric
and appear to have more or less similar ecological requirements, Various obser-
vations and crossing experiments indicate that the sympatric taxa, which may
be found growing close together in the same locality, are reproductively isolated.
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Within their basic distribution several of the species have a localized topography
that coincides with presumed African pleistocene rain forest refuges. It is
inferred that gene flow among local populations is limited, while the possibility
of gene flow among populations from geographically separated regions can be
excluded. Finally, the phylogenetic relationships of the species are discussed.

The taxonomic treatment in Chapter 10 includes a key to the species. They
are described, typified and illustrated. Full synonymy, references to taxonomic
literature and all the available material are cited. Distribution maps show where
the species have been collected.
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Samenvatting

Dit werk behandelt de systematiek van planten die deel nitmaken van Begonia
sectie Tetraphila en voorkomen in tropisch Afrika. Er worden zes taxa onder-
scheiden, elk met de rang van soort. De namen van drie van deze taxa, B. elaeag-
nifolia Hook f., B. longipetiolata Gilg en B. squamuiosa Hook f., werden geldig
gepubliceerd door hun auteurs. Engler (1921) plaatste B. longipetiolata in de
synonymie van B. squamulosa, maar op grond van het onderhavige onderzoek
wordt de eersle weer als afzonderlijke soort erkend. De andere drie taxa, B.
karperi J.C. Arends, B. pelargoniiflora J.J. de Wilde & J.C. Arends en B. rwan-
densis J.C. Arends, zijn nieuwe soorten die hier voor het eerst worden beschre-
ven. De zes hier behandelde soorten zijn afgegrensd van de overige 24 soorten
in sectie Tetraphila door de combinatie van kenmerken genoemd in Hoofdstuk
1.

Veel kenmerken zijn bestudeerd aan geconserveerde planten. Bovendien is
een aanzienlijke hoeveelheid gegevens verkregen uit onderzoek aan levende, wil-
de of gekweekte, planten.

Uit de bespreking van taxonomische publicaties in Hoofdstuk 2 blijkt dat
het voorheen gemaakte onderscheid tussen de hier behandelde taxa vooral be-
rustte op vegetaticve kenmerken. De resultaten van hier uitgevoerd morfolo-
gisch, anatomisch en karyologisch onderzoek worden behandeld in de Hoofd-
stukken 4 tot en met 8, en daar vergeleken met gegevens uit eerder onderzoek
aan Begonia.

Binnen B. elacagnifolia als ook binnen B. squamulosa komen zowel diploide
als tetraploide populaties voor. De 4x populaties van beide soorten, die uitslhui-
tend zijn gevonden in het ‘Crystal’ gebergte in Gabon, zijn vermoedelijk autopo-
lyploide afgeleiden van diploide populaties welke daar in het verleden voorkwa-
men.

De vegetatieve plantedelen, die worden behandeld in Hoofdstuk 5, vertonen
gewoonlijk weinig soortseigen kenmerken. Echter, zowel de stengel als de blad-
schijf van B. rwandensis zijn dikker dan die van de daarmee veel gelijkenis verto-
nende B. karperi. Beide soorten hebben handnervige en schildvormige bladeren,
terwijl de bladeren van de overige soorten veernervig en niet schildvormig zijn.
In combinatie met reproduktieve kenmerken levert de verhouding van de lengte
van de grootste bladschijf en de lengte van het langste stengeldeel van een bepaal-
de plant dikwijls een aanwijzing op m.b.t. de identiteit van die plant. Op grond
van hun bladmorfologie kunnen de hier behandelde soorten nauwelijks van el-
kaar worden onderscheiden.

De rand van de bladschijf is voorzien van “violoide’ tandjes die tevens ‘tylate’
zijn. De wanden van cellen in de top van een tand zijn dikwifls verkurkt. De
aanwezigheid van wondkurk op de bladrand is het gevolg van verdere verkur-
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king van de tanden en aangrenzende delen van de rand. Epitheemhydathoden,
die verbonden zijn met tracheiden van nerfeinden, zijn gelegen in het parenchym
van de bladrand. De bladstelen in B. longipetiolata en B. pelargoniiflora zijn
vrijwel altijd gevoord; die van de overige soorten zijn min of meer rolrond.
Getande, kortgesteelde schubben komen gewoonlijk voor op de meeste plante-
delen, Ze kunnen niet naar hun vorm worden ingedeeld.

De reproductieve delen worden behandeld in Hoofstuk 6. De soorten verschil-
len vooral in de opbouw van hun cymeuse bloeiwijzen die wordt bepaald door
het aantal bloemen en de relatieve lengte van de assen. Op grond van het vaat-
bundelverloop in vrouwelijke bloemen wordt geconcludeerd dat de buitenste
perianth-segmenten homoloog met kelkbladeren zijn en de binnenste met
kroonbladeren. De helmknoppen openen met porién. De ‘voorzijde” van het
tweerzijdig symmetrische androecium in een bloem op een laterale as is altijd
gericht naar de hoofdas van de bloeiwijze. In B. longiperiolata en B. squamulosa
zijn de porién van de meeldraden aan de voorzijde van het androecium in een
laterale bloem gericht naar, resp. afgewend van de hoofdas van de bloeiwijze.

Hoewel er m.b.t. het aantal meeldraden en het aantal stijlen bepaalde soorts-
karakteristieke trends kunnen worden onderscheiden, zijn deze aantallen binnen
de soorten niet constant. D¢ helmknoppen van B. pelargoniifiora en B. rwanden-
sis zijn langer dan die van de overige soorten. Het stijloppervlak beneden de
stijlarmen is min of meer papilleus in B. longipetiolata; in de overige soorten
is het glad. Op het gladde stijloppervlak van B. sqguamulosa komt een wisselend
aantal schubben voor.

In de onderzochte vruchtbeginsels is de placentatie zowel hoekstandig als mar-
ginaal wandstandig. In dwarsdoorsnede is elk septum met de daarop geplaatste
zaadlijsten of kruisvormig (B. longipetiolata), 6f T- tot pijlvormig (in de overige
daarop onderzochte soorten). De positie van de zaadknoppen in de hokken is
of pleurotroop (B. squamulosa), of epitroop (in de overige daarop onderzochte
soorten). Het aantal stijlen komt niet altijd overeen met het aantal septa en/of
hokken in dezelfde stamper.

De vruchtbeginsels hebben twee, van elkaar bijna onafhankelijke, vaatbundel-
systemen. Het eerste systeem bevindt zich in de as en het tweede in de periferie
van het vruchtbeginsel. Deze waarneming komt overeen met de conclusie van
Charpentier et al. (1989) dal de ontogenie van het ovarium in Begoniaceae
bepaald wordt door zowel een enkelvoudig meristeem in het centrale deel van
de bodem van het ovarium als verscheidene hoger in het ovarium geplaatste parie-
tale meristemen. Dit onderzoek ondersteunt de hypothese van Reitsma (1983)
dat de septa in sectie Tetraphila min of meer ‘placentair’ zijn (Hoofstuk 7).

De conclusies van Van den Berg (1984) m.b.t. de pollenmorfologie en de door
hem onderscheiden poilen-types worden hier gewooniijk bevestigd. Het blijkt
echter dat het B. squamulosa pollen-type niet duidelijk is af te grenzen van het
B. komoensis pollen-type. De grootte van de pollenkorrels in een plant van zowel
B. elacagnifolia als B. squamulosa levert dikwijls een aanwijzing op aangaande
het ploidieniveau van het onderzochte individu (Hoofdstuk 8).

In Hoofstuk 9 wordt besproken waarom aan alle hier onderscheiden taxa
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de rang van soort wordt verleend. Met uitzondering van B. rwandensis zijn alle
soorten sympatrisch. De sympatrische soorten komen voor in overeenkomstige
habitats en ze zijn zelfs af en toe groeiende in elkaars nabijheid aangetroffen.
In dergelijke omstandigheden werden nooit hybriden gevonden. Dit feit en de
negatieve resultaten van kruisingsexperimenten tussen soorten wijzen er op dat
deze reproduktief geisoleerd zijn. In het bijzonder B. elaeagnifolia en B. squamu-
losq komen voor in enkele deelarealen die samenvallen met veronderstelde wijk-
plaatsen van Afrikaans regenbos tijdens pleistocene ijstijden. Gene flow tussen
in elkaars nabijheid gelegen locale populaties is vermoedelijk beperkt. Het kan
worden uitgesloten dat er gene flow optreedt tussen populaties welke in verschil-
lende deelarealen zijn gelegen. Het hoofstuk wordt afgesloten met een bespre-
king van de mogelijke fylogenetische betrekkingen tussen de soorten.

Het taxonomische deel in Hoofdstuk 10 bevat een determinatiesleutel tot de
soorten. Deze worden beschreven, getypificeerd en geillustreerd. De volledige
synonymie wordt gegeven en de verwilzingen naar de taxonomische literatuur
vermeld. Al het beschikbare en bestudeerde materiaal wordt geciteerd. Versprei-
dingskaarten geven weer waar de soorten zijn verzameld.
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1. Introduction

One of the major projects of the Department of Plant Taxonomy of the Agricul-
tural University is an investigation of African species of Begonia. The present
author has been responsible for its karyological aspects and a paper dealing
with the cytotaxonomy of African Begoniq is in preparation. For the section
Tetraphila, it was found that the somatic chromosome numbers indicate two
levels of ploidy. Counts of about 2n= 38 were found in the majority of its species,
but as carly as 1978 a number of about 2n="76 was found in some plants from
Gabon. These plants are now identified as B. squamulosa and B. elaeagnifolia.
The finding of these apparently tetraploid numbers suggested that these species
could be members of a polyploid complex. Moreover, a provistonal analysis
of herbarium material of these and other supposedly relaied species showed that
they share many features and that there is considerable macromorphological
variation, hampering their delimitation and recognition. This observation sup-
ported the idea that we were dealing with a polyploid complex incorporating
an unknown number of sibling species. It was then decided that the author
should attempt to clarify the taxonomic relationships of the species involved.
Hence this study deals with a small group of species, previously referred to as
the ‘B. squamulosa species aggregate’, of Begonia section Tetraphila A.DC. The
entire section as circumscribed in De Wilde & Arends (1979), comprises approxi-
mately 30 species and is confined to tropical Africa.

The species dealt with here are distinct from other species in the section by
the combination of a creeping habit and usually unisexual inflorescences of
which the female is predominantly single-flowered. The male flowers of these
species are characterized by stamens with partially fused filaments arranged in
a zygomorphic androecium. The gynoecium of the female flower consists of
the inferior fusiform ovary crowned by two to five styles. These styles are fused
at their base and each style has two spreading and slightly curved arms. Each
style is provided with a horse shoe-shaped stigmatic band on the abaxial side,
The upper ends of this stigmatic band are spirally twisted around the apical
part of the style branches.

The species that have been described prior to this paper can be divided into
two subgroups according to the number of flowers found in the male inflores-
cences,

The first subgroup has male inflorescences with many flowers (i.e. more than
5). It comprises the following validly published names:

B. squamuiosa Hook f., 1871, Gabon
B. longipetiolata Gilg, 1904, Cameroun
B. macrura Gilg, 1904, Cameroun
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B. gracilipetiolata De Wild., 1908, Zaire

B. bipindensis Gilg ex Engi., 1921, Cameroun
B. crassipes Gilg ex Engl., 1921, Cameroun
B. gladiifolia Engl., 1921, Fernando Poo

B, nicolai-hallei Wilcz., 1969, Gabon

Of these, B. squarmulosa Hook f. is maintained by the present study, and B. longi-
petiolata Gilg, considered by Engler (1921) as a synonym of B. squamulosa, is
reinstated. All other names of this subgroup are treated here as synonyms of
B. longipetiolata. Besides these, the names B. kribensis Engl. (1921) and B. lud-
wigsii Gilg ex Wilcz, (1969) occur in the literature. These are nomima nuda
attached to Camerounese collections which are now assigned to B. longiperio-
fata.

The second subgroup is characterized by male inflorescences with few flowers
(usually | to 3, rarely 4 or 3). It comprises;

B. elaeagnifolia Hook f., 1871, Gabon
B. schultzei Engl., 1921, Cameroun
B. wilczekiana N. Hallé, 1969, Gabon

Of these, the last two names are treated here as synonyms of B. elaeagnifolia
Hook.f. A new species, B. karperi J.C. Arends, endemic to the Crystal and the
Chaillu Mts in Gabon, is proposed and added to this group.

Two other new species are described. The first is B. rwandensis J.C. Arends,
endemic to the border region of Zaire and Rwanda. With its male inflorescence
having up to five flowers it shows an affinity with the second subgroup. The
second, B. pelargoniiflora J.J. de Wilde & J.C. Arends, occurs on the island of
Bioko {(Fernando Pdo) and in adjacent parts of Cameroun. Whereas many of
its features are similar to those of the other species, it is unique because it may
have bisexual inflorescences, while its female inflorescences have at least seven
flowers. For these reasons it is kept apart from both subgroups. The taxonomic
position of these two species will be discussed in Chapter 9.

The species treated in the present paper are distributed in tropical Africa in
the region between 6 degrees latitude North and 6 degrees South and from 8§
to 30 degrees longitude East. Plants have been collected in south-eastern Nigeria,
Cameroun, Equatorial Guinea (including Fernando P6o), (Gabon, western
Congo, northern Angola (Cabinda), as well as in several disjunct localities in
Zaire and finally in Rwanda.

The plants grow in humid tropical forests and prefer habitats near water
courses and swamps. They are usually found on trees or decaying logs at various
heights above the ground or river, but sometimes grow on rocks.

Within section Terraphila the group defined above is also unique in demon-
strating the occurrence of polyploidy, other species of this section being exclu-
sively diploid (Arends, in prep.). The first tetraploid somatic chromosome
numbers were observed in some cultivated plants introduced by Breteler and

2 Wageningen Agric. Univ. Papers 91-6 (1991}




De Wilde in August 1978 from the Crystal Mts in Gabon. Other plants from
the same collection were found to be diploid. On the basis of the emended des-
cription of B. squamulosa Hook f. of Hallé & Raynal (1966), these diploids were
identified as belonging to this species. The dipleid and tetraploid plants had
many flowers in the male inflorescences, a characteristic of the first subgroup
mentioned above, but the tetraploids differed from the diploids in having com-
paratively long internodes and thicker, more succulent tepals. We therefore pos-
tulated that B. squamulosa comprises diploid and tetraploid cytotypes. Conse-
quently, when J.Reitsma {1983) studied the placentation in African Begonia,
his results for B. squamulosa were presented separately for the diploid and tetra-
ploid plants.

Apart from the two cytotypes of B. squarnulosa there were also some other
rather similar planis. They carried the few-flowered male inflorescences, as
encountered in the second subgroup, and were provisionally identified as B.
schultzei Engl. and/or B. wilczekigna N. Hallé. All these plants were found to
be tetraploid. As they were characterized by long internodes it was assumed
that tetraploidy is correlated with elongated internodes and consequently long
creeping stems. On the other hand, there was another living introduction show-
ing 1- to 2-flowered male inflorescences in combination with long internodes
which was also found to be diploid. This particular plant was identified as B.
wilczekiana as well, but in addition to its diploid chromosome number, it was
distinct from the other plants in this subgroup by its peltate leaves with dentate
scales on the upper surface.

Subsequently I found that pollen grains of the cultivated diploid plants were
usually smaller than those of the tetraploid ones. When Van den Berg (1984)
studied the pollen of African species of Begonia, he also attempted to find a
correlation between pollen grain size and comparative internode length. Some
specimens with long internodes (assumed to be tetraploids) were found to have
small pollen grains, while other, similar, specimens had larger pollen grains.
For specimens with short internodes similar conflicting results were obtained.
Consequently, Van den Berg (op. cit.) concluded that there is no correlation
between pollen grain size and ploidy level. While pollen grain size appeared
to be of little diagnostic value for the taxonomy of most of the species mentioned
above, the morphology of the pollen grains was found to be characteristic in
the majority of these species. Their pollen grains were referred to by Van den
Berg as the Begonia squamulosa pollen- type. Pollen grains which deviated from
this pollen-type were found by Van den Berg for B. nicolai-hallei Wilcz. and
for the two new species described here as B, rwandensis and B. pelargoniiflora.
Further details are given in Chapter 8,

During the next expedition to Gabon (coliectors De Wilde, Arends et al.,
1983) the two presumed cytotypes of B. squamulosa and plants of B. schultzei/
wilczekiana were re-collected in the Crystal Mts, occasionally even from the same .
locality. Samples of these plants were sent to WAG for cultivation and laborato-
ry studies. Chromosome counts confirmed the presumed ploidy level of these
plants. No triploids were found, and it was concluded that there may be crossing
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barriers between these two sympatric cytotypes.

Asan alternative to the hypothesis that the diploid and tetraploid plants repre-
sent cytotypes of one species, it was suggested that we might be dealing with
sibling species, morphologically more or less similar, but reproductively isolated
taxa.

In order to test the alternative hypotheses additional collections and field
observations were necessary. To date there have been ten other expeditions in
Gabon since 1983, and specimens of the taxa treated here were found during
seven of these. Although localities with an apparently suitable habitat for the
species were carefully searched, only a rather limited number of accessions could
be acquired.

The analysis of several gatherings made in 1984 (collections Arends, De Wilde
& Louis; Louis, Breteler & De Bruijn) led to the conclusion that the second
of the above mentioned hypotheses is the more acceptable. In fact it was con-
cluded that the two taxa of the first subgroup, as they accur in the Crystal Mts,
viz. B. squamulosa ‘tetraploid type’ and B. squamulosa ‘diploid type’ represent
B. squamuiosa Hook f. and B. longipetioiata Gilg respectively. Both species com-
prise diploid and tetraploid cytotypes. Similarly B. elaeagnifolia Hook f., one
of the two species of the second subgroup, comprises 2x and 4x cytotypes. These
conclusions are based on the analysis of cultivated plants and demonstrate once
again that the study of living plants is indispensable for clarifying the boundaries
between species in Begonia. Not only are living plants a prerequisite for chromo-
some analysis, but they are also necessary for assessing the plasticity of the char-
acters of the plants. In comparison, herbarium material proved to be invariably
inadequate to-demonstrate these characters, as was already pointed out by
Hooker (1871, p. 569); “...they are, moreover, extremely difficuit of analysis from
dried specimens, and much allowance must be made for the following descrip-
tions’.

The present study ends with the taxonomical treatment of the taxa involved.
That part is preceded by a presentation and discussion of detailed studies of
characters, that were supposed to be of value for the delimitation of the taxa,
either singly or in combination. In this presentation the correct names of the
taxa recognized are used. These are:

1. B. squamulosa Hook f.

2. B. longipetiolata Gilg

3. B. elaeagnifolia Hook f.

4. B. karperi spec.nov.

5. B. rwandensis spec.nov.

6. B. pelargoniifiora spec.nov.
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2. Historical account of the species concerned

In this chapter the various species involved will be introduced chronologically.
Some of their features as described in the original publications are considered
only cursorily, as these will be discussed in detail in Chapters 5 and 6. The opi-
nions and conclusions of taxonomists who dealt with various aspects of the spe-
cies since their publication are reviewed.

All the species were first described from a single gathering, except for B. wilc-
zekiana N. Hallé which was based on four collections. As most of these type
specimens lack female flowers or fruits, it is not surprising that J.D. Hooker
(1871, pp. 570 and 579) considered B. elacagnifolia and B. squamulosa, both
from Gabon, to be dioecious. He described the male inflorescence of B. elaeagni-
Jfolia as 2-flowered and that of B. squamulosa as 6 to 10-flowered.

When Gilg (1904, p. 92) described B. longipetiolata and B. macrura, he also
noted the absence of female flowers in his type material. It should be noted
that Gilg described the male inflorescences of both species as few-flowered with
many bracts at the base and many bracteoles at the top. He erroneously placed
both new species in the section Scutobegonia, which is characterized by bisexual
inflorescences, flowers with two perianth segments and winged ovaries. Accord-
ing to Gilg’s description the flowers of his new species had two ‘sepals’ each
and this observation might be the cause for his error.

The type specimen of B, gracilipetiolata De Wild. has male and female inflores-
cences and an infructescence. De Wildeman (1908, p. 319) correctly placed his
new species in the section Fusibegonia Warb. (= Tetraphila A.DC.), which is
characterized by a fusiform ovary without wings. According to De Wildeman’s
description the male inflorescence of this species contains 2 to 5 flowers, whereas
the female flowers are solitary.

In Engler’s treatise of the African species of Begornia (1921) ten out of the
twelve species names considered in the present paper are mentioned in the key
to the species. They are included in the series Subaequilaterales Engl. of the
section Fusibegoniq Warb, The name of this series refers to the more or less
symmetrical shape of the lamina of the leaves of the species concerned. Five
of these species names had already been published by J.D. Hooker, Gilg and
De Wildeman (see above). The remaining five comprise two validated manu-
script names, i.e. B. bipindensis Gilg ex Engl. and B. crassipes Gilg ex Engl.,
and three new ones, i.e. B. gladiifolia, B. kribensis and B. schultzei, proposed
by Engler himself. The validated names had been written by Gilg on the sheets
before March 1905, soon after the plants had been received and mounted in
the Berlin herbarium in 1904,

It should be noted that Engler (1921, p. 618) presented his new species in
a differential key. According to this key the common characters of these species
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are fusiform non-winged fruits, male and female flowers with four perianth seg-
ments, more or less fused stamens and three or two bifurcated styles with an
uninterrupted stigmatic band. The delimitation of the new species is based exclu-
sively on the shape and comparative dimensions of the leaves. Engler (op. cit.)
refrained from any description of the inflorescences. An apparent omission from
Engler’s work is the absence of any reference to type material for his new species
and there might be confusion as to which specimens Engler had seen. However,
Mildbraed (1922, pp. 89, 97, 98 and 188) referred to Engler’s new names when
he cited the localities and the numbers of his gatherings. Moreover, the pertinent
set of Mildbraed’s collections in the Berlin Herbarium carries these new names
m Engler’s own handwriting. Consequently they are to be considered as the
holotypes of Engler’s species and there cannot be any doubt as regards the inter-
pretation of the names of B. gladiifolia, B. kribensis and B. schultzei. Neverthe-
less, B. kribensis, as published in Engler’s key, does not key out specifically,
but in combination with two other species. No distinctive characters are men-
tioned. Therefore this species name has to be considered as a nomen nudem.
It should be noted that Engler (op. cit. p. 620) placed B. longipetiolata Gilg
in the synonomy of B. squamulosa Hook f. without argument. It appears that
Hall¢ & Raynal (1964) overlooked this point in stating that this synonomy was
established by Keay in 1954.

In spite of Engler’s opinion that B. Jongipetiolata is conspecific with B. squa-
mulosa, Hutchinson & Dalziel (1927, p. 188) maintained it as a separate species
in their treatment of Begonia in the first edition of the Flora of West Tropical
Africa. They cited Kalbreyer nr 155 collected on Mt. Cameroun, of which there
is a duplicate in Kew. In 1911 Gilg identified this specimen with doubt as B.
longipetiolata. The key to the species in this first edition of FWTA is almost
exclusively based on vegetative characters.

In the 2nd edition of the FWTA the collection of Kalbreyer was cited also
by Keay (1954, p. 220). Apparently he accepted Engler’s opinion concerning
the status of B. longipetiolaia as he re-identified Kalbreyer’s collection as B.
squarmulosa in 1953. The key in this edition is based on vegetative as well as
on some floral characters. According to Keay (op. cit.) B. squamulosa including
B. longipetiolara, is characterized by four perianth segments, a non-winged fusi-
form fruit and densely clustered male flowers.

It is clear that when Keay studied some of the species treated here, their male
inflorescences had been described quite imperfectly, whereas the female ones
and fruits were still virtually unknown, This situation was alleviated by Hallé
& Raynal (1966) when they presented a detailed description and illustration
of a plant in cultivation referred to the coll. J. & A, Raynal nr 9707 and several
herbarium collections which they considered to be B. squamulosa. However, as
will be shown in Chapter 6 their description applies to B. longipetiolata. Also,
without having seen the type of B, bipindensis Gilg ex Engl. they reduced this
species into the synonymy of B. squamulose Hook f., citing among others Annet
nr 223. In Halg (1972) there is an illustration of a leaf of Annet’s collection.
In the caption it is identified by Hallé as B. squamulosa Hook. f. var. bipindensis
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(Gilg ex Engl.) N. Hallé. The variety is based exclusively on leaf shape: ‘Le Bego-
nia squamulosa Hook.f. présente au Cameroun des formes variétales étroites
qui ont d’abord ét¢ nommées B. bipindensis Gilg ex Engl.” (Hallé 1972, p. 365).
Halleé did not give additiona! characters for his new varniety and he only men-
tioned Engler’s basionym, without direct reference to place and date of valid
publication, rendering his combination invalid according to Art. 33.2 (ICBN).
Moreover, the lamina ratio of the coll. Annet 223 is circa 7, but that of the
type collection of B. bipindensis, Zenker 3098, varies from circa 2 to 4. On the
basis of its leaf shape Annet 223 should have been assigned to B. gladiifofia
Engl. as emended by Wilczek {1969b, p. 84). This species was described on the
basis of a single collection, Mildbraed 6394, with a lamina ratio of circa 8. For
a further discussion of leaf shape and its taxonomical significance see Chapter
5.

One of the more extensive treatises of African Begonia specics was published
in the flora of Zaire, Rwanda and Burundi {Wilczek, 1969a). According to Wilc-
zek B. schultzei, B. gladiifolia, B. elaeagnifolia, B. squamulosa and B. gracifipetio-
lata occur in Zaire. Next 1o inflorescences much emphasis is given to leaf charac-
ters, both in the key to the species and in their delimitation. In another
publication Wilczek (1969b, pp. 84 and 88) intended to validate B. gladiifolia
Engl. and B. schultzei Engl. As pointed out above, I consider Engler’s treatment
in his key (Engler, 1921}, in combination with the presence of qualified type
specimens in the Berlin herbarium, to be sufficient for the valid publication of
these two names. Their publication was effected before a Latin diagnosis and
the indication of a nomenclatural type were required, in 1935 and 1958 respec-
tively. Thus I consider Wilczek's validation to be superfluous.

According to Wilczek, (1969b, p. 84) the specimens assigned by him to B.
gladiifolia are characterized by more or less narrow lamina (‘lamina lanceolata
vel anguste elliptica-lanceolata”). One of the collections he cited is Kalbreyer
nr 155, which was earlier cited by Hutchinson & Dalziel (1927) as B. longipetio-
lata and by Keay (1954) as B. squamulosa. Kalbreyer 155 consists of two sheets,
one in B, the other in K. Neither of these is annotated by Wilczek. According
to an attached label, the duplicate in the Berlin herbarium was provisionally
classified as B. ludwigsii Gilg (nomen nudem, see treatment of B. longipetiolata
in Chapter 10) by Irmscher, who studied African begonias from 1961 to 1968
(De Wilde & Arends, 1980, p. 378).

Asto B. schultzei, Wilczek (1969b, p. 89) cited the specimens Schultze in Mild-
braed 6208 and 6229 from Cameroun together with the specimen Van Roeck-
houdt nr 12 from Zaire. The two collections from Cameroun, present in the
Berlin herbarium, are both indicated as type material of B. schultzei Engl., and
they are cited by Mildbraed (1923, p. 98} in his reference to Engler’s new species.
However, it should be noted that only Schultze in Mildbraed 6229 carries a
label written by Engler himself, stating ‘ Begonia schultzei Engler’. The specimen
Schultze in Mildbraed 6208 carrying five leaves and a fragmentary inflorescence,
does not have annotations of Engler demonstrating that he used it in his descrip-
tion. Thus Schultze in Mildbraed 6229 is the holotype of the species. The coll.
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Van Roeckhoudt 12 effectively shows a superficial resemblance to the type speci-
men of B. schultzei. Van Roeckhoudt nr 12 is assigned here to the new species
B. rwandensis.

It appears from a sketch in the Brussels herbarium that the type specimen
of B. elacagnifolia Hook f., Mann 1651 from Gabon, was seen by Wilczek in
1967. In 1969 he assigned three collections from Zaire to this species (Wilczek,
1969a, p. 21). One of them, Cabra nr 115, had been identified as B. elaeagnifolia
by De Wildeman & Durand in 1900 (p. 25). The three collections resemble the
type of B. elaeagnifolia in having fairly small, somewhat narrow leaves. In the
present study they are identified as B. longipetiolata Gilg.

The description of B. squamulosa Hook.f. in Wilczek (1969a, p. 21) is almost
similar to that given by Hallé¢ & Raynal (1966). Of the Zaire collections cited
by Wilczek for this species all but one (Christiaensen 1922) are assigned here
to B. longipetiolata Gilg. Similarly the two collections including the type of B.
gracilipetiolata De Wild. cited by Wilczek {op. cit., p. 22) for that species, are
identified here as B. longipetiolata.

The type collection of B. nicolai-hallei Wilczek (196%b, p. 86) is provided with
a field note by Hallé, in which the collector states that he considers his collection
to be affiliated with B. squamuiosa sensu Hallé & Raynal. However, Wilczek
{op. cit.) described it as a new species in the alliance of B. polygonoides Hook f.
B. nicolai-hallei is transferred here to B. longipetiolata.

In Wilczek’s paper (1969b, p. 91) B. wilczekiana was validly published by
Hallé, who indicated its affinity to B. squamulosa. This view is fully supported,
although in my concept it is placed in the synonomy of B. elacagnifolia Hook.f.

In the Conspectus Flora Angolensis, Fernandes (1970, p. 293) discussed the
identity of Gossweiler nr 7811 (Feb. 13, 1919), having studied duplicates in BM,
COIl, LISJC and LISU, The duplicate in BM has a label with an English transla-
tion of the field notes, the others have annotations in Portuguese. Fernandes
noticed the similarity of the leaves with those of certain small-leaved plants of
B. squamulosa Hook f., but she identified the collection as B. gracilipetiolata
De Wild., because of its fusiform immature fruits, while the fruit of B. squamu-
losa had previously been described by Hallé & Raynal (1966) as obpiriform.
In the present study however, it has been found that the fruit of B. squamulosa
as well as that of the other species studied usually is fusiform. In the same volume
Fernandes (op. cit., p. 364} discussed the identity of another specimen collected
by Gossweiler in 1919 as well. This specimen, present in K, consists of two small
fragments and is labelled Gossweiler nr 9811 (not 7811) with, in English, almost
identical field notes. Fernandes noted some errors in the translation and sup-
posed that the collection number is erroneous, I am certain that Fernandes was
right in her assumption. The K duplicate had been seen by Irmscher as well,
who annotated it with ‘material too scanty, 2 species? and assigned it with doubt
to B. elaeagnifolia. Because of the comparatively short internodes Fernandes
concluded that Irmscher’s identification might be in error and she speculated
that the narrower leaves might be young not yet fully developed ones. She identi-
fied this additional duplicate as either B. elaeagnifolia or B. gracilipetiolata and
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suggested that for a proper identification additional gatherings would be neces-
sary. In this treatise Gossweiler’s collection 7811 (including 9811) is identified
as B. longipetiolata.

The preceding paragraphs indicate that, in the past, vegetative characters have
been overemphasized in delimiting and recognizing the pertinent taxa.
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3. Material & methods

Preserved plants

All collections consisted of dried material and three collections from before 1978
also contained spirit material. During the recent expeditions in Gabon dried
as well as spirit collections were prepared. Dried material of Begonia is very
brittle, so parts taken from a sheet needed to be moistened prior to removal.
The material was then boiled in water for 3-5 minutes and studied in 70% etha-
nol. In order to further the flexibility of the material, the water contained three
drops of Agepon photographic wetting agent per 100 ml and the ethanol 0.5
ml of glycerol per 100 ml. After analysis the material was dried again and re-
mounted on the sheets.

In a few cases the labels of the specimens provided information about the
geographical coordinates of the localities from which the plants had been col-
lected. For the remainder of the collections these coordinates could usually be
found by consulting one or more of the following sources: the gazetteers pub-
lished by the U.8. Army Topographic Command, Washington D.C. (Official
Standard Names Division); atlases of Barthlomew (1956), Haack (1925) and
Scobel (1912); the phytogeographical study of Letouzey (1968) in combination
with maps (scale 1:200.000) published by the Institute Géographique National-
France (Paris) for Cameroun; similar maps and Raynal (1968) for Gabon and
the gazetteer of the localities listed by Bamps (1982) for Zaire and Rwanda.
In the citation of the specimens (Chapter 10) the coordinates are mentioned
in the description of the localities.

Living plants

Plants of B. squamulosa, B. longipetiolata, B. elaeagnifolia and B. karperi were
studied in the living condition. All accessions listed in Table 4-1 are of known
origin. Except for two accessions of B. longipetiolata from Cameroun, Leeuwen-
berg 9288 and W.J. de Wilde & De Wilde-Duyfjes 2020, all gatherings are from
Gabon.

The plants that were received in Wageningen became part of the living plant
collection of the Department of Horticulture, Agricultural University, Wage-
ningen (T series). Since 1984 the introductions have been cultivated in the green-
house of the Department of Plant Taxonomy of the Agricuitural University
(PT series).

The plants were grown on benches in pots with peat substrate or as ‘epiphytes’
on tree fern slabs. Parts of these cultivated plants have been preserved as voucher
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material in the collection J. van Veldhuizen, WAG.

Plants of B. longipetiolata were usually individuals of a population from which
other plants have been preserved in the field. Those of the other species were
grown in most cases from top cuttings taken from side branches of plants before
these were dried.

Chromosome studies

Somatic chromosomes in root tip cells were studied from permanent squash
preparations. These were made according to the following method. Root tips
were pre-treated in aerated 0.002 M 8-hydroxyquinoline for 3.5 hours at ¢. 20°C;
fixed and macerated in 1 N HCI at 60°C for 2 min. Subsequently the material
was transferred to 45% acetic acid for 30 min. and squashed. After removal
of the cover slip in liquid nitrogen the slide was air dried on a hot plate. The
slide was then hydrolysed for 5 min. in 1 N HCI at 60°C; rinsed in running
water for 30-45 min. and stained in Giemsa (1.5 ml Gurr’s R66 stock solution
in 100 ml phosphate buffer) for 3-6 min. When necessary, the cytoplasm was
cleared by keeping the slides in oil of cloves for 1 hour prior to passing them
through xylene before they were mounted with DPX (British Drug Houses) and
cover ships. :

Pollen staining

Pollen preparations were made using a modified acetolysis staining procedure
according to Erdtman (1952). Anthers of dried flowers were moistened for 5
min. in water and transferred to a sieve (mesh gauge 80 um). Anthers from spirit
material were directly transferred to the sieve. Subsequently they were gently
rubbed and washed through the sieve, using 10 ml. water. The filtrate was centri-
fuged and the residue rinsed for 5 minutes in glacial acetic acid; centrifuged
again; acetolyzed in a mixture of 9 parts acetic anhydride and 1 part sulphuric
acid (98%) for 9-10 min. at 100°C; quickly cooled to room temperature and
centrifuged after each of the following steps; rinsed once in glacial acetic acid;
twice in water; and finally rinsed in a i:] mixture of water and glycerol. The
tubes were kept upside down overnight afier decanting the supernatant. The
stained pollen was mounted on microscope slides according to the method intro-
duced by Punt (1962) and described by Tj. Reitsma (1969, p. 200).

Histological studies

For microtome sectioning the tissue was fixed in the field in a formalin, acetic
acid and ethanol mixture, that taken from cultivated plants in a mixture of 3
parts 96% ethanol and ! part glacial acetic acid. The tissue-specimens were
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embedded in Kulzer’s Technovit after being passed through a graded scries of
water/ethanol. The 10 pm sections were stained with 0.2-0.5% Toluidine blue
in 1 NHClL
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4. Somatic chromosome numbers

Table 4-1 shows that the 2n numbers of several accessions of B. squamulosa,
B. elaeagnifolia and B. longipetiolata range from 71 to 76. These figures are ap-
proximately double the 36 to 39 which were found in other accessions of these
species. The counts of 71 to 76 are considered here as tetraploid and those of
36 to 40 as diploid. In each of the three species it was found that the tetraploid
plants are almost indistingunishable from the diploid ones (see below). In B. kar-
peri the diploid numbers, 2n =36 to 38, were found.

Except for one accession all these chromosome data are new. Legro & Door-
enbaos (1973) also reported 2n= 38 for PT00-650, culta coll. W.J. de Wilde 2020,
from Ebolowa, Cameroun, but they identified it as B. squamulosa. Living materi-
al of the new species B. pelargoniiflora and B. rwandensis was not available for
chromosome counting,

As to the terminology which is used here to designate the two ploidy levels,
it has been pointed out that the term diploid may have a dual meaning (e.g.
Léve & Love, 1975 and Stace, 1989). The term diploid as “2x’ is applied to the
lowest diplophase number in a polyploid series. The chromosomal basic number
X’ represents the smallest monoploid number of such a series (Rieger, Michaelis
& Green, 1968). In the present study it was found that the somatic chromosome
numbers of the remaining species of the section Tetraphila range from 2n =736
to 40. When the basic number of the section is assessed from the series 2n=36
to 40 and 2n =71 to 76 it follows that x =c. 18.

Raven (1975) presented evidence that the original basic number of the angios-
perms is x=7, but Grant (1982) showed that it is also possible that it is x=8
or 9. On the basis of the conclusions of Raven and Grant it is evident that the
high basic number of c. 18, as assessed here for the section Terraphila, represents
a derived and polyploid condition. So far a somatic chromosome number of
2n=18 has not been found in a taxon of this section. According to De Wilde
{pers. comm.) Tetraphila has a closer relationship to the African sections Bacca-
begonia and Sguamibegonia than to any other section. The 2n numbers of Bacca-
begonia and Squamibegonia are similar to those on the diploid level of Tetraphila
as they also range from 2n=36 to 40. Comparatively low numbers of 2n=22
have frequently been found in several sections of Begonia (see for example Legro
& Doorenbos 1969 and 1971). However, these numbers have been recorded for
sections with.a taxonomic position that is remote from the section Terraphila.
The lowest chromosome number published to date, 2n = 16, was found by Legro
& Doorenbos (1971) in B. gigantea Wall. of the Asiatic section Monopteron.
During the present investigation I observed low numberts of 20=16 and 18 in
two new species of the African section Scutobegonia. This section as well as
the section Monopteron has less affinity to Tefraphila than the sections Baccabe-
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Table 4.1. Somatic chromosome numbers in cultivated specimens of Begonia specics

Entrynr.  Voucher
liv.coll. Veldh.
B. squamulosa
T1210B 740
T1606 989
T1603 991
T1587 990
T1775 1218
B. longipetiolara
T1203 1219
T1210D 741
T1207B 738
T1207D 737
T1616 988
T1592 969
PT86-362

T1604 971
T1608 972
PT84-183 1217
PT86-426 1254
T1060 458
PT00-650 1220
B. elaeagnifolia
T1186 742
T1202 743
T11%4 736
TI1207E 756
T1247 746
T1589 1049
T1593 970
T1637 1048
PT85-516 1221
T1640 996
Ti636 1224
PT34-184 1226
PT84-186 1228
PT86-286 1229
PTB88-25 1304
PT88-27 idem
PT84-192 1227
PTB4-194 1225
PT85-47 1216
PT86-424 1255
B karperi

T1207 744
T1596

T1597 1223
T1620 1222

Collection

B & W 355
De Wilde (1983)-100
De Wilde (1983)-119
De Wilde (1983)-181
Arends 371

B& W 356

B & Ws.n. loc 355

B & Ws.n,loc 335
B& Ws.n,loc.335
De Wilde (1983)-5.n.
loc. 931

De Wilde (1983)-180
De Wilde, 1.J. 8340
De Wilde {1983)-326
De Wilde (1983)-483
Arends 483

De Wilde, J.J. 9270
Leeuwenberg 9288
De Wilde, W.1. 2020

B&WS

B & W38

B & Ws.n,

B & Ws.n loc.335
B& Ws.n.

De Wilde (1983)-s.n.
loc. 100

idem

De Wilde (1983)-179
idem

De Wilde (1983)-s.n.
loc. 180

Louis, A.M. 1267
Arends 571

Arends 559

Breteler 8248

De Wilde, J.J. 9638

Arends 670
Arends 681
Reitsma 1958

De Wilde, J.J. 9127
De Wilde, J.J. 9810

B& W 335

De Wilde (1983)-158
idem

idem

Provenance

Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Chaillu Mts

Gabon,Crystal Mts
Gabon,Crystal Mis
Gabon,Crystal Mts
Gabon,Crystal Mts

Gabon,Cocobeach
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Chaillu Mts
Gabon,Chaillu Mts
Gabon,Chaillu Mts
Gabon,Doussa river

Cameroun, Mt. Koupé

Cameroun,Ebolowa

Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts

Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts

Gabon,Crystal Mts
Gabon,Chaillu Mts
Gabon,Chaille Mts
Gabon,Chaillu Mts
Gabon,Chaillu Mts
Gabon,Chaillu Mts
Gabon,Chailly Mts
Gabon,Doudou Mts
Gabon,Doudou Mts
Gabon,Doudou Mts
Gabon,Doudou Mts
Gabon,Rabi

Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts
Gabon,Crystal Mts

Ploidy
level

4x
4x
4x
4x
2x

2x
2x
2%
2%

2x
2x
x
4x
4x
2x
2x
2x
2x

4x
4x
ax
4x
4x

4x
4x
4x
4x

4x
2x
2x
2x
2x
2%
2x
2x
2x
2x
2x
2x

2x
2x
2x
2%

2n

76
74
74,76
71,74
36,38

38

36,38
36

Abbreviations: Veldh. = van Veldhuizen collection (WAG);
B & W = Breteler & De Wilde (1978).

For details of provenances see Specimens exasmined.



gonia and Sguamibegonia mentioned above, The numbers 2n=16 and 18 are
approximately half of the 36 to 40 found in Tetraphila, Baccabegonia and Squa-
mibegonia. The occurrence of the numbers 2n=16 and 18 in Begornia suggests
that the basic number x= ¢.18 as assessed for Tetraphila might have originated
from an original basic number of x=9. This implies that the taxa with 2n=36
to 40 could be considered as tetraploid and those with 2n =71 to 76 as octoploid.
The morphology of the somatic chromosomes at metaphase of the species with
2n =36 to 39 as shown in this chapter (Figs. 4-2,-3, -4, -6 and -7) demonstrates
that it is not possible to indicate differing sets of chromosome pairs within the
karyotypes. As meiotic first metaphase configurations could not be studied, it
can only be surmised that the tetraploid plants represent interracial autopolyp-
loids (Grant 1981, p. 300). As mentioned above, taxa with 2n=c. 18 chromo-
somes have not been found in Tetraphila and there is no morphological or other
evidence that may indicate which taxa might be considered as ancestral of the
extant species of Tefraphila. It appears that diploids based on x =9 do not exist
any more. Therefore, the basic chromosome number of the section Tetraphila,
although derived, is presented here as x.=c¢. 18 and not as x=c. 9. On the basis
of this neo-basic number the plants investigated have to be designated as diploid
and tetraploid respectively.

For 27 out of 42 records the table presents only a single chromosome number.
These numbers are sometimes based on the analysis of a single metaphase plate,
and, in general, the number of cells that has been analyzed varied from two
to four, these low numbers due to the rarity of well-spread metaphase plates
with distinct chromosomes in Begonia. Moreover, the interpretation of meta-
phase plates may be rather difficult, because two or more overlapping or touch-
ing small chromosomes can easily be misinterpreted as a single one. Meyer (1965,
p- 573) who attempted to produce karyograms of tuberous Begonia species and
hybrids, stated that ‘out of 200 to 300 metaphase plates at most 3 o 5 permitted
amore or less reliable analysis’,

From Table 4-1 it is evident that there is variation in chromosome number.
With the exception of 2n=34 in accession PT86-362 of B. longipetiolata the
chromosome numbers on the diploid level range from 2n =736 to 39 and those
at the tetraploid level from 2n =71 to 76. In several instances somewhat different
numbers have been observed in a single root tip or in a slide containing two
or three root tips from an individual specimen. A similar variation has been
found between plants from a single population. This is demonstrated by the
numbers presented for B. karperi, collected near Mela in the Crystal Mts of
Gabon. Two accessions of B. longipetiolata, T1203 with 2n= 36 and PT 86-362
with 2n=34, have been gathered from the same topodeme near Kinguélé in
the Crystal Mts on different occasions. Another plant, T1592, collected not far
away from the Kinguélé population showed 2n = 38 chromosomes.

The discovery of variable numbers of somatic chromosomes in Begonia is
not new. Legro & Doorenbos (1969, 1971 and 1973) occasionally encountered
some variation in the number and appearance of somatic chromosomes, They
presented the results of their analysis of several species as 2n numbers with 1

Wageningen Agric. Univ. Papers 91-6 (1991) 15



Figs. 4-1 and -2: Somatic metaphase plates in root tip cells of B. squamulosa; 4-1; 2n="T4 chromo-
somes in the tetraploid plant T1210B, culta Breteler & De Wilde (1978)-3535, Crystal Mts, Gabon;
4-2: 2n =38 chremosomes in the diploid plant T1775, culta Arends, De Wilde & Louis 371, Chaillu
Mts, Gabon. Arrows indicate examples of chromosomes with distinct centromeres.

to 3 ‘“+° symbols, indicating, as they stated, ‘fragments or very small (or reduced)
chromosomes’. In one case only they presented explicit evidence of the occur-
rence of different chromosome numbers within one plant (Legro & Doorenbos,
1969, p. 190). In that publication they reproduced a metaphase plate of B. cath-
ayang Hemsl. with 2n =20 chromosomes, but in the caption of the figure they
stated that they usually observed 2n =22 in that species. While Legro & Dooren-
bos indicated that there is sometimes minor variation in somatic chromosome
number in Begonia, earlier reports state that the occurrence of extensive series
of different chromosome numbers within an individual plant is a regular feature
of the genus. Piton (1962, p. 177) found a series of 2n=18 to 30 chromosomes
in somatic (root) tissue of B. natalensis Hook. She proposed 2n=24 as the dip-
loid number of that species, because it was found the most frequently. Meyer
(1965, pp. 564, 565 and 602) reported the occurrence of similar long series of
somatic chromosome numbers in tuberous Begonia species and cultivars as well.
She considered her observations as evidence of somatic instability or aneuso-
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