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"And the Lord
and to keep it."

ii

God took the man, and put him into the garden of Eden to dress it

Genesis 2: 15 of the Holy Bible.

"Most people who enter taxonomy do so not for fame and fortune. Rather, they are entranced by
the diversity of the natural world around them and wish to make it an integral part of their lives.
Most have a natural proclivity to group or classify objects of nature into units and to further group
them into hierarchies, that is, to speculate upon relationships. Certainly the taxonomists without
these inclinations is probably in the wrong field. The tedium of measuring and recording
voluminous data and keeping track of what at times seems to be endless specimen citations are
not the attractions of the discipline. Rather, it is the satisfaction of examining plants and, after
study, seeing how they group themselves into natural units. In the field, while collecting a plant
which appears to be taxonomically isolated, I have often asked myself what that plant has to tell
me that neither I nor previous generations of taxonomists have understood about its relationships.
Sometimes an answer is vouchsafed. It is at those moments, when what I had not previously
understood suddenly becomes clear, that the hours of laboratory work are justified."

BUCK, W.R. 1986. Traditional methods in
taxonomy: a personal approbation.
Taxon 35: 306-308.

DEDICATED TO MY WIFE EL-MARIé¢ AND DAUGHTERS JANINE AND TANYA WHO
HAVE ALWAYS FOUND TIME TO LISTEN. THEY HAVE REMAINED A CONSTANT
REMINDER THAT THERE IS MUCH MORE TO LIFE THAN UNIVERSITY.
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Gxipeod F. SMITH dol. 1aac

Aloe bowiea Schult. & J.H. Schult.
A. Habit; B. Single flower in lateral view, showing the position of the peduncle and bract; C. Fruit, trilocular

capsule. All drawings were made from live material of Smith 4 (PUC). Scale line = 50 mm in Figure A and
5 mm in Figures B & C.
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Chortolirion angolense (Bak.) Berger

A. Habit; B. Longitudinal section of flower (three stamens removed); C. Lateral view of flower, showing the posi-
tion of the peduncle and bract; D. Fruit, acuminate capsule. All drawings were made from live material of Smith
14 (PUC). Scale line = 50 mm in Figure A and 5 mm in Figures B —D.
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G-IDEON F, SMITH

dol. 1991

Poellnitzia rubrifiora (L.Bol.) Uitewaal

A. Habit; B. Terminal portion of raceme; C. Lateral view of flower, showing the position of the peduncle and
bract; D. Longitudinal section of flower (three stamens removed); E. Fruit, trilocular capsule. All drawings were
made from live material of Smith 174 (PUC). Scale line = 50 mm in Figures A & Band 5 mm in Figures C—E.
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CHAPTER 1

INTRODUCTION

"... all taxonomists are fully aware of our present acute lack of scientific knowledge of plants and
their geographical distribution, resulting inevitably in very unsatisfactory systems of classification.”

W. Robyns: 1964
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CHAPTER 1
INTRODUCTION
1.1 BACKGROUND

In a reclassification of the inclusive family Liliaceae, Dahlgren et al. (1985)
reinstated the family Asphodelaceae, as well as several other segregate families.
Within the Asphodelaceae two subfamilies, namely Asphodeloideae and Alooideae
are recognized. The Alooideae constitutes a natural assemblage of more or less
succulent-leaved taxa which were previously placed in the Aloineae, one of 28 tribes
recognized by Hutchinson (1959) in the family Liliaceae sensu lato. Although 27
genus names are available for taxa included in the subfamily Alooideae, only seven
genera are widely recognised (Table 1.1). It is fundamentally an Old World group
with most genera occurring in sub-Saharan Africa. The genus Aloe L. is also found
on the Arabian Peninsula, Madagscar and Socotra, while Lomatophyllum Willd. has
been reported from the Aldabra Islands, Madagascar and Mauritius. The greatest
concentration of genera and of species is in southern Africa, that is, roughly, the
region south of the Kunene, Okavango and Zambezi Rivers.

Table 1.1 Synonymy of genera of the Alooideae sensu Dahlgren et al. (1985)

No. Genera recognized in present Recent taxonomic Synonyms
study treatment
1. Aloe Linnaeus: 319 (1753). Reynolds (1966, 1982) Catevala Medikus: 67 (1786) pro parte; Kumara

Medikus: 69 (1786); Rhipidodendrum Willdenow:
164 (1811); Pachidendron Haworth: 35 (1821);

* Bowiea Haworth: 299 (1824) non J.D. Hooker: t.
5619 (1867); Agriodendron Endlicher: 144 (1836);
Papilista Rafinesque: 137 (1840); Succosaria
Rafinesque: 137 (1840); Busipho Salisbury: 76
(1866); Ptyas Salisbury: 76 (1866); Chamaealoe
Berger: 43 (1905); Leptaloe Stapf: t. 9300
(1933); Aloinella Lemée 27 (1939) non Cardot: 76
(1909); Guillauminia Bertrand: 41 (1956).

2. Gasteria Duval: 6 (1809). Van Jaarsveld (1989) Atevala Rafinesque: 136 (1840).
3. Haworthia Duval: 7 (1809) Bayer (1982) Catevala Medikus: 67 (1786) pro parte; Apicra
nom. cons. Willdenow: 167 (1811) non Haworth: 61 (1819);

Kumaria Rafinesque: 137 (1840); Tulista Rafines-
que: 137 (1840).

4, Lomatophyllum Willdenow: Jacobsen (1986) Phylloma Ker: t. 1585 (1813).
166 (1811).
S. Chortolirion Berger: 72 Smith (1985) —
(1908). .
6. Poellnitzia Uitewaal: 61 Smith (1985) —
(1940).
7. Astroloba Uitewaal: 53 (1947). Roberts Reinecke (1965) Apicra Haworth: 61 (1819) non Willdenow: 167
(1811).
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The genera of Alooideae differ from other Asphodelaceae in their conspicuous
succulent leaf consistency, crescentiform or cymbiform leaf outline in cross-section
and the markedly bimodal karyotype consisting of 2n = 14 chromosomes. In this
regard Bulbine Wolf and Kniphofia Moench appear to be prolematical, particularly
since some of the species of Bulbine have karyotypes and morphologies similar to
that of certain taxa of Alooideae (cf. Spies & Hardy (1983) on B. latifolia (L.f.)
Schult. & J.H. Schult. and Rowley (1954a) on Bulbine in general]. However, Bulbine
can be clearly distinguished from genera of the Alooideae on the basis of its open,
yellow (only very rarely white or orange) flowers, free perianth segments, bearded
filaments, lack of nectar production and the annual nature of some of its species (for
example B. alata Baijnath). Furthermore, Bulbine has an African-Australian
distribution whereas the Alooideae is absent from Australia. Mainly for these
reasons Bulbine was not considered to be a constituent of the Alooideae. In contrast
to representatives of Bulbine and the Alooideae, leaf succulence is absent in
Kniphofia, the leaf outline (cross-section) is V-shaped and it has a chromosome base
number of 6. However, synapomorphous characters suggesting monophyly of
Kniphofia and the Alooideae are the tubular flowers and fusion of the perianth
segments. I regard these characters as sufficient evidence to justify the choice of
Kniphofia as outgroup (sister group) for the Alooideae, in cladistic terminology.
Pending formal publication of the latter point of view (Smith & Van Wyk in press),
the subfamilial concept of the Alooideae sensu Dahlgren et al. (1985) is upheld
(discussed in detail in Chapter 2).

Numerous difficulties are encountered when dealing with taxonomic literature
and herbarium specimens pertaining to succulent plants in general, the Alooideae
being no exception. Especially in the 18th and 19th centuries species were des-
cribed from single plants grown under artificial conditions in private collections
thousands of kilometers from their natural habitats. In cultivation succulent plants
often become etiolated and chlorotic and may bear only a slight resemblance to
plants in the field. Furthermore, authors of new species had no idea of the
variability of these taxa in their natural habitats (Smith 1948; Schelpe 1958).

Succulent plants easily survived long sea journeys to botanical gardens in
Europe and the relative ease with which specimens can be rooted made them popu-
lar horticultural objects. Many of the early botanical explorers sent to the Cape of
Good Hope to collect plants for, amongst others, Kew Gardens, had a special inte-
rest in succulent plants, resulting in a steady stream of such specimens reaching
Europe (Gunn & Codd 1981; Smith & Van Wyk 1989a).

However, succulent plants make poor herbarium specimens (Chudovska 1979a,
b; Fuller & Barbe 1981; Leuenberger 1982; Baker et al. 1985; Logan 1986) and
(type) specimens were usually not prepared. Bradley (1716-1727), in the first ever
publication devoted entirely to succulents, used this difficulty with which herbarium
specimens are made of succulents as a criterion for distinguishing them from other
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plants (see also Higgins 1940; Rowley 1952, 1954b, 1977, 1983; Thomas 1952;
Butterfield 1968; Stafleu & Cowan 1976). Succulent plants also tend to grow in a
press, Marloth (1925) mentioning Crassula barbata Thunb. which sprouted and
flowered after having been pressed for nine months. Unfortunately new species,
such as Haworthia venteri Von Poelln. and H. paradoxa Von Poelln. were described
from specimens which elongated during the sea voyage from the Cape to Europe
(Von Poellnitz 1939; Smith 1948).

Scientific communication amongst succulent plant enthusiasts working on the
same taxa was often unsatisfactory, resulting in multiple names being given to the
same taxon or one name being published for different taxa, Apicra Haw. non Willd.
being a good example. Species descriptions usually consisted of brief Latin diagno-
ses only, which, if unaccompanied by accurate illustrations, could be applied to a
suite of species. Furthermore, much of the early work on aloeoid taxa was done by
amateur collectors with little or no botanical background and no knowledge of the
growing conditions of the plants in habitat. However, it is noteworthy that botanical
training by no means guarantees success as a taxonomist specialising in the
subfamily Alooideae, the often peculiar works of Prof. Dr. Flavio Resende (e.g.
Resende 1943) being good examples. In contrast, the works on Aloe of amateurs
such as Dr G. W. Reynolds (Anonymous 1967, D’Ewes 1967) and Mr L.C. Leach
(Smith 1990 and references therein) are of excellent quality. Clearly, the difference
between Reynolds and Leach and other, earlier amateurs interested in aloeoid
taxonomy, is that they had field experience of the plants and based their studies on
populations and not individuals. As Bayer (1972) justifiably surmises "... 'many the
ship of a prospective taxonomist has been ship-wrecked on the rocks of the

r "

Liliaceae’. ".....

No matter how carefully a private collection of succulent plants are kept, living
material can never replace herbarium specimens as a primary source of taxonomic
information. Although Rowley (1951) claims that at least some of Adrian Hardy
Haworth’s (1768--1833) original material have survived to the present day, these
plants can hardly be authenticated in terms of either original ownership or their
status as having been the material originally described. All the Haworthia material,
including some original Haworth clonotypes, which John Thomas Bates (1884 -
1966), an avid English succulent plant collector, possessed was lost during the First
World War (Roan 1948; Rowley 1985). Although this collection which Bates subse-
quently reconstructed is currently administered scientifically it no doubt differs
considerably in content from Bates’ original collection (Roberts 1983). It is also
likely that during the previous century only small quantities of what eventually
proved to be new species was available and authors of plant names were reluctant to
press the only specimen of a new element available to them. With no idea of
variability along a habitat range authors of names of succulent plants must also have
thought it easy to eventually link published names to natural populations. This is off
course often impossible. Furthermore, not even the deposition of a herbarium
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specimen is always sufficient to assure the correct application of a published name,
the confused interpretation of the name H. pearsonii C.H. Wright which was
published as recently as 1907 being a good example (Scott 1980; Bayer 1982).

As Bayer (1982) and Heath (1989, 1990) has clearly shown with regard to the
application of the name "Haworthia pumila" to the largest known species of
Haworthia, confusion usually reigns where Linnaeus and other early taxonomists
working on succulent plants did not give a clear lead (Scott 1978; Tjaden 1985;
Wijnands 1985). In most of the genera included in the Alooideae nomenclatural
and taxonomic confusion still exist, Bayer (1982), for example, recognizing 68
species in Haworthia while Scott (1985) upholds 88 species in the same genus. A
comparison of two major monographs on Aloe which appeared shortly apart, namely
that of Groenewald (1941) and Reynolds (1950) also illustrates how different
researchers could draw vastly different conclusions with regard to species concepts
and the correct application of previously published names in the same Alooideae
genus.

The value of early taxonomic work on the Alooideae is often difficult to assess
since it might be valuable in one group but valueless in another. Some of the
publications of these early workers were also not as valuable as other publications
by the same author. Remarking on Salm-Dyck’s Catalogue raisonné des Espéces de’
Aloes which appeared in 1817, Reynolds (1950) concluded that "The taxonomist and
Aloe student would have been spared many puzzles had this work never been
published.” In contrast Schelpe (1958) claims that Salm-Dyck’s Monographia
Generum Aloes et Mesembryanthemi" which appeared periodically between 1836 and
1863 "... is undoubtedly the most valuable single publication to the modern student
of Gasteria."

1.2 AIM OF THE STUDY

With the exception of Gasteria (Van Jaarsveld 1989) and Astroloba (Roberts
Reinecke 1965), critical monographic revisions of the genera of Alooideae based on
extensive field work have not been attempted recently. Baker (1880, 1896) and
Berger (1908), who wrote monographs on large sections of the Liliaceae, could not
possibly approach the problem of ambiguous generic and species concepts critically
and many of their taxonomic judgements proved to be unsound and are rejected
today. Although having been studied sporadically by botanists for more than two
centuries most genera of the Alooideae remain little-known (see Chapter 2 for a
detailed discussion). Furthermore, since no major genetic or systematic studies
have been carried out on many of the smaller aloeoid genera, our knowledge of
intrageneric variation and intergeneric relationships still is incomplete.

Aspects of the taxonomy and systematics of the genera Chamaealoe Berger,
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Chortolirion Berger and Poellnitzia Uitewaal form the basis of the present study. Of
the genera which are major sources of confusion in the Alooideae, these three shine
as firsts among equals. Furthermore, no comprehensive treatment exists which will
allow easy access to their literature by anyone but a specialist on the group.

Botanists attempting to order the (often not too) complex variation encountered
within the latter genera created confusion with ambiguous designations and multiple
names for the same taxon. Species were transferred from one genus to another at
an alarming rate without supporting evidence being presented. Thus, taxonomic
problems were merely transferred to new genera and only added to the burgeoning
synonymy and reigning confusion. Revisionary studies were often based on conjec-
ture and speculation and did not lead to a better understanding of the Alooideae as
a whole. Furthermore, important papers were overlooked during previous taxono-
mic treatments, yielding them incomplete and of limited value. Clearly, the taxono-
mic status of Chamaealoe, Chortolirion and Poellnitzia is, to say the least, confusing.
Therefore one of the main objectives of the study was to provide synoptic accounts
of these genera for the Flora of southern Africa research programme (FSA4). The
latter research programme is maintained by the National Botanical Institue, Preto-
ria, and was initiated more than twenty five years ago. One of its primary aims is to
arrive at an inventory of all the plants, indigenous and naturalized, occurring south
of, but excluding, Angola, Zambia, Zimbabwe and Mocambique (Anonymous 1991).
To complement the study of macromorphological variation it was decided to explore
some alternative sources of taxonomic evidence as a possible aid towards solving
difficulties at the species and generic levels. In this regard this study extends the
work on the taxonomy of the genus Chamaealoe, which was considered by the
author in a B.Sc. project (1983), and the taxonomy of the genera Chortolirion and
Poellnitzia, which the author presented as a B.Sc. (Hons) scription (1985).

Soon after the initiation of the project it was realized that Chamaeoloe should
be included in the synonymy of Aloe. This entity is therefore referred to as A.
bowiea Schult. & J.H. Schult. throughout the study. It is a low-growing, rosulate,
leaf succulent. Its leaves are linear-subulate and have small white spots scattered on
the abaxial surfaces. The margins of the pale green leaves are armed with soft,
white prickles. This rare and endangered plant is endemic to the eastern Cape
Province. It is known only from two populations, one in the vicinity of Coega and
the other near Kariega.

Chortolirion and Poellnitzia are retained as separate genera. Chortolirion, a
perennial, deciduous herb with a subterranean bulb is widely distributed mainly in
the summer rainfall region of southern Africa. With short, annual, succulent shoots
arising from a perennial underground bulb, it presents a combination of a geophytic
and succulent habit. Chortolirion is summer-growing and is ecologically adapted to
grassland which is subject to seasonal burning and to extreme temperature fluctua-
tions.
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Poellnitzia is a low-growing caulescent, succulent herb with densely leaved stems
up to 250 mm long. The ovate leaves are pungent-acuminate and up to 40 mm long.
Poellnitzia has a restricted distribution in the south-western Cape Province. It is a
floristic component of the Robertson Karoo which is one of the drier winter rainfall
areas bordering the Fynbos Biome.

13 LAY-OUT OF DISSERTATION

This dissertation (sensu Schmid 1986) consists of a collection of contributions on
several diverse aspects of Aloe bowiea, Chortolirion and Poellnitzia in southern
Africa. All the studies were approached with the primary objective of a taxonomic
revision in mind. Contributions are includea either in the form of papers (reprints
or copies thereof) which have been published regularly in various journals over a
period of about three years, or in manuscript format (papers which have not yet
appeared in print). Each chapter is furnished with an introduction. A list of
publications to which reference has been made in these parts of the text, is presen-
ted at the end of each introduction. Brief introductions to the research undertaken,
details of relevant materials and methods and literature references are presented in
the individual contributions. Each paper also includes a comprehensive discussion
of results presented. A synthesis of the principal findings of the work up to now is
presented in the form of a cladistic analysis (Chapter 8). This includes a key to the
genera of the Alooideae and is followed by a chapter on the diagnostic characters,
typification and synonymy of Aloe bowiea (=Chamaealoe), Chortolirion and
Poellnitzia. 1t should be stressed that for these taxa this work is the formal revision
for the FSA.

The papers presented here differ considerably in style. These are primarily due
to differences in lay-out and style required by the various journals. To have
manuscripts accepted for publication, conformation to some idiosyncrasies of refe-
rees and editors was sometimes unavoidable. The papers contain a number of
minor typographic errors. Most of the errors were corrected on the enclosed
reprints. The dissertation is nevertheless provided with an Appendix for corrections
and additional notes.

In each chapter the three genera included in the study are treated chronologi-
cally, based on the publication dates of the generic names. The sequence used
throughout is Aloe bowiea [= Chamaealoe Berger (1905)], Chortolirion Berger
(1908) and Poellnitzia Uitewaal (1940). Parts of chapters not intended for formal
publication was prepared according to the "Instructions to authors" of the South
African Journal of Botany, with the exception that journal titles were not abbre-
viated. The main reason for this is the difficulties encountered in locating and
obtaining obscure publications referred to by means of cryptic literature references
only. Thus, the titles of all journals cited in the introductions to the chapters are
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given in full. In this regard the proposals of Eggli (1985, 1987), Newton (1987) and
Smith & Van Wyk (1989b, 1990) were followed.

For the sake of brevity authorities of names of genera of the Alooideae are not
repeated in the introductory paragraphs of all the chapters. (Table 1.1. carries a
complete list). Clearly, this does not apply to either published or yet to be published
material, where inclusion of author citation at first mention of the name of a taxon
is compulsory.
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CHAPTER 2

THE GENUS CONCEPT IN THE ALOOIDEAE

"Historically, taxonomists have attempted to establish various criteria by which generic boundaries
can or should be established. Some have argued that genera, particularly segregate genera (i.e.,
genera that have been removed from large, often polymorphic genera of long historic standing),
should be sharply delimited and include few or no intermediate species. ..... Others have suggested
that genera are nothing more than convenient reference systems and rarely should be redefined,
since existing classification systems are convenient enough. Still others have argued that the
primary criterion for the recognition of genera, and other supraspecific taxa should be
monophylesis, and the monophyletic groups are recognized on the basis of shared derived
characters. Although these methods of defining genera differ in the philosophical foundations,
they all are based upon an evaluation of characters and an assessment of phenetic and
phylogenetic relationships that is derived from such character analyses.”

D.A.L.H. Young: 1987

CONTENTS
2 U8 QR 2 7: 103 44 011 1+ T SO 12
2.1.2 The importance of the genus category in a hierarchical classification
) 11531 N S 12
2.1.3 Conclusion .......cccccvueuee. ettt sttt s aa s 14
2,114 REEIEICES ..oeererrccnietcentennnissssscctsststssssisessssssseasstssssssessssestssessannsasas 15

22

AN ANNOTATED HISTORY OF GENERIC CONCEPTS AND

TAXONOMIC RESEARCH IN THE ALOOIDEAE ...........ocoovvenninnnnunucanes 18
2.2.1 Introduction ceureeeesetetetrsre e s s asasasasaeaeasasas et sttt sassenenanens 18
2.2.2 Recent suprageneric classification of Aloe and its relatives .........coeeuuee 18
2.2.3 The genus concept in the AlOOIAEAE ......cccovvrvcicvcreniirisisisinresccieninennnes 22
2.2.4 Taxonomic notes on the genera of the Alooideae ........ceueevereriniincuvucanne 27

2.2.4.1 Core aloeoid genera (Aloe, Lomatophyllum) ............ccocvversnunaes 27
2242 GASIEIIA cuuverrrererrnrreerrserensnsesesensssasssessssssesssssesssssssssssssnssssessssasssssasnes 27
2.2.4.3  POCINIIZIA weoueereerrreeeereiereesseeseesessesessssssnsssssenssssssssssssssassssssesssssans 28
2.2.4.4 Haworthioid genera (Astroloba, Chortolirion, Haworthia) ....... 28

2.2.5 Conclusions and key t0 the SENera .........ucveneeeniecscrenicnensnnnsccesenssssseses 29

2.2.6  RELEIENCES ...ueurerereieerereeeneesssescsssistssssasesicsessasssssesesessasassssssasssssssnsasassssonss 30

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



12

CHAPTER 2

THE GENUS CONCEPT IN THE ALOOIDEAE

2.1 INTRODUCTION
2.1.1 Background

A broad-based, multidisciplinary study taking all the genera of the Alooideae into
consideration with as many populations represented as possible, is likely to give
insight into phylogenetic relationships among genera, species and populations.
Whether or not the taxa that this study is primarily concerned with, Aloe bowiea,
Chortolirion and Poellnitzia, are recognized as species of larger polymorphic genera,
such as Aloe, Astroloba and Haworthia, or as warranting acceptance as segregate
genera [Bowiea sensu Haworth (1824, 1827), Chamaealoe sensu Berger (1905) for
Aloe bowieal] is largely a matter of taxonomic opinion. Clearly, before an inter-
pretation of the results of modern biosystematic investigations [sensu Hagen (1983)]
can be attempted, it is imperative that generic concepts as applied in a variety of
taxonomic groups are analysed. For this reason the criteria and philosophical bases
that taxonomists have used in the past for establishing the concept of the genus in
general are briefly discussed.

2.1.2 The importance of the genus category in a hierarchical classification system

The hierarchy that taxonomists currently recognize and use for the classification of
plants consists of 10 most commonly used, successively inclusive categories above
(and including) the species level, and three main infraspecific ones. These ranks or
levels are species, series, section, genus, tribe, family, order, class, division and king-
dom. The three main infraspecific categories are subspecies, variety and form
(Stace 1989). The concept of the genus, which concerns us here, was developed
over a protracted period of time, the foundation of what we today regard as genera
having been laid since the sixteenth century by a number of European botanists.
The gradual realization that a formal system of classification is required to create
order amongst the known plant taxa coincided with exploration in regions beyond
Europe which resulted in a growing number of plants reaching European taxono-
mists (Jones & Luchsinger 1986; Lawrence 1951). For example, by the late 1600’s
John Ray (1627--1705), an English naturalist, produced a system of classification
which dealt with nearly 18 000 species (Ray 1703). Although technically advanced,
Ray’s system was complicated and unmanageable due largely to the great number of
species that it dealt with. In his works Ray laid the foundation of what was to
become "natural classification", that is, grouping together plants that look alike
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(Radford 1986).

As long as 130 years before the publication of Linnaeus’ (1753) Species planta-
rum, Gaspard Bauhin (1560--1624), a Swiss botanist, distinguished nomenclaturally
between species and genera (Bauhin 1623). Thus, to many of the plants that he des-
cribed Bauhin gave a generic name and specific epithet. The Frenchman Joseph
Pitton de Tournefort (1656--1708) is, however, universally regarded as the father of
the genus concept. He treated the genus as the smallest practical unit of clas-
sification and considered species to be variants of the genus (Tournefort 1700; cf.
Lawrence 1951). Several of Tournefort’s generic names, such as Populus L. (Salica-
ceae), Fagus L. (Fagaceae), Lathyrus L. (Fabaceae) and Verbena L. (Verbenaceae),
were accepted by Linnaeus (1753) and are therefore still used today. Thus, it
appears as if the genus represents a category that can claim a real existence, since its
origin can, on historical and philosophical grounds, be traced back to the pre-
Linnaean folk taxonomy (Clayton 1972; Radford et al. 1974). The features of
present-day classification systems, including aspects such as generic concepts, were
not only determined by European botanists, but were also based on an analysis of
mainly European flowering plants. This is clear from the fact that approximately
two thirds of the genera that Linnaeus (1753) had discussed, were European (Wal-
ters 1961). Furthermore, during the 18th and 19th centuries, southern African
succulent plant species were mostly described by European botanists who lacked
appreciation of the variability of these plants in their natural habitat. This has
resulted in the situation where, in genera such as Gasteria, many species names have
been published which cannot be linked to natural populations (Schelpe 1958; Ginns
1975; Bayer 1980; Speirs 1986; Van Jaarsveld 1991).

In 1751 Linnaeus defined the genus as follows: "Genus omne est naturalis, in
primordia tale creatum" (quoted by Love 1963). He therefore regarded every genus
as being a natural entity and that it was initially created as such (Jonsell 1978). To
Linnaeus, the founder of modern botanical and zoological taxonomy, the genus was
of central importance and he put this category in order of hierarchical importance
second only to the species. It is, however, often impossible to determine to what
extent the genus category represents a natural plant grouping and, in contrast, to
what extent it is only an artificial arrangement conveniently created by man
(Walters 1961; Clayton 1972). This is further illustrated by the fact that, at least in
the tribe Stapelieae (family Asclepiadaceae), species were initially conveniently
placed in what later proved to be the wrong genera, simply because a great deal of
research would have been necessary to determine their true generic affinities
(Bruyns 1984).

Clayton (1972) provides mathematical evidence suggesting that the frequency
distribution of genera of different size (that is, number of species in a genus) within
a family is remarkably constant for a selection of 19 families. It also became
apparent that monotypic genera (those with only one species) occur more frequently
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in a family than that which is predicted by a logarithmic curve for that family
(Clayton 1972). However, Clayton (1972) does not attribute this phenomenon to
excessive and therefore artificial genus recognition by some taxonomists. It is rather
an inherent quality of the present-day interpretation of the genus concept. The
relative constancy of generic size distribution amongst the families which Clayton
(1972) investigated also suggests that evolutionary processes [mutation, genetic
recombination, natural selection, chance fixation of genes and reproductive isolation
sensu Stebbins (1977)] have operated uniformly to produce similar patterns of
species groups in the families. These groups are recognizable as genera (Clayton
1972). Especially in the case of aggregates of specialized plant taxa, for instance
succulents (Jacobsen 1966; Kamstra 1973; Woodell 1973; Flach & Eller 1990;
Eller & Flach 1990; Von Willert et al. 1990), it can be expected that evolutionary
experimentation can lead to the suitable recognition of genera of different sizes
within a given family (Bruyns 1984). Furthermore, few genera contain large
numbers of species, Stace (1989) justifiably concluding that, in general, monotypic
taxa are natural entities that should be recognized as such taxonomically. This
phenomenon is, however, not the only one to lead to the establishment of small
genera within a family. The subjective inclination to diminish the borders between
genera and species in, amongst others, the Poaceae (grass family) has contributed to
new genera being described at a much faster rate than species. Clayton (1972)
justifiably questions the desirability of this gradual convergence of generic and
species concepts.

Although the species concept was at first interpreted as an arbitrary level of
morphological difference, it gradually became clear that plant taxa at this level of
the hierarchy normally form part of a closed breeding system (Fearn & Chirnside
1967; Clayton 1983). However, a similar biological phenomenon that can serve as
basis for our present interpretation of the genus concept has not yet been found. In
its formal definition the genus remains an arbitrary and abstract level of morpholo-
gical difference (Clayton 1972). In any analysis of the guide lines generally used for
the recognition of genera, it should be clear that a genus can more easily be distin-
guished if there exist obvious morphological differences between it and other
species aggregates (Rollins 1953; Clayton 1972). The absence of such differences in
two closely related genera would rather point to the preferable acceptance of the
one as an infrageneric taxon of the other. Clayton (1972) therefore suggests that
generic patterns closely reflect patterns of evolution, that is, mutual similarities
result from common descent.

2.1.3 Conclusion
One should, however, be wary of oversimplifying the interpretation through time

[historical aspects of Walters (1986)] of the complexities of nature. For this reason
Cronk (1989, 1990) has more recently suggested that ".... classifications are
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psychohistorical artifact and biological reality in roughly equal proportions." It is
therefore obvious that if generic concepts are to have meaning, a historical,
phylogenetic (evolutionary) and phenetic (hierarchical representation of similarity
of form) approach to their study must be followed. There is not a single criterion
which in itself can be regarded as unfailing for genus recognition [cf. Walker (1982,
1984) on stapeliad genera and Koutnik (1984) on Chamaesyce S.F. Gray of the
Euphorbiaceae]. Thus, for practical considerations, the genus can be regarded as an
inclusive category whose species have more characteristics in common with each
other than with species of other genera within the same family (Jones & Luchsinger
1986). There should also be a clear break (a discontinuity) in variation between the
members of a particular genus and the members of any other genus. Finally, past
practice should be considered since a large change in classification and naming will
create a barrier to communication and result in a loss of information (Jeffrey 1968).

The genus is not the only taxonomic category fraught with controversy. The
species concept, too, does not comply with sets of prescribed rules (cf. Liden &
Oxelman 1989). Levin (1979) effectively sums up the situation and concludes that
the most useful species concept is a mental abstraction which arranges dissimilar
groups in multidimensional character space. Furthermore, in a benchmark publi-
cation on the higher level flowering plant classification, Stevens (1984) has shown
that it is not only the delimitation of concepts at the lower levels of the hierarchy
which is unclear. Suprageneric categories are often subject to similar problems as
species and generic concepts.

Classically Aloe bowiea, Chortolirion and Poellnitzia are interpreted as
constituents of the Aloineae, one of 28 tribes of the family Liliaceae (Hutchinson
1959). More recently two extensively revised classification systems were published
(Cronquist 1981; Dahlgren et al.. 1985) which not only differ from the system of
Hutchinson (1959), but also from each other. The merits of these systems have
been discussed elsewhere (Smith & Van Wyk in press; Chapter 2.2) and need not
concern us here.
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22 AN ANNOTATED HISTORY OF GENERIC CONCEPTS AND
TAXONOMIC RESEARCH IN THE -ALOOIDEAE

2.2.1 Introduction

The taxonomic study of a group of plants, such as the subfamily Alooideae, Aspho-
delaceae, must necessarily include an analysis of the botanical way of thinking at the
time of publication of its constituent generic names and their subsequent histories.
Such an investigation gives insight into the circumstances prevalent when the names
were proposed as well as their current relevance. This contribution presents an
overview of the familial and infrafamilial classification of the aloeoid genera. As
defined here the Alooideae includes Aloe L., Astroloba Uitewaal, Chortolirion
Berger, Gasteria Duval, Haworthia Duval, Lomatoplyllum Willdenow and Poellnitzia
Uitewaal [see Chapter 1 and Smith & Van Wyk (in press) for the full generic
synonymy]. Although some of the genera included in the subfamily are found else-
where (mainly Aloe which ranges from the southern tip of Africa to the Arabian
Peninsula and some of the islands, such as Socotra and Madagascar off the east
African coast), it is fundamentally a southern African group.

2.2.2 Recent suprageneric classification of Aloe and its relatives

In recent years the Liliaceae, where the aloeoid genera have been traditionally
classified, has been subjected to significant taxonomic reassessment in terms of its
constituent infrafamilial taxa. The different interpretations of the circumscription of
the Liliaceae by various taxonomists have resulted in, amongst others, the tribe
Aloineae sensu Hutchinson (1959) being removed from the family. However, the
circumscription of the Aloineae, one of 28 tribes recognized by Hutchinson (1959)
in the Liliaceae, has undergone comparatively little change. The major contro-
versies surrounding the taxonomy of the Aloineae have rather centred on genus and
species concepts.

Apart from the obvious morphological and anatomical variation that many
species belonging to these usually highly succulent plant genera display (Schelpe
1958; Reynolds 1966, 1982; Newton 1972; Cutler et al. 1980), remarkable
cytogenetic uniformity exists within the tribe as a whole (Sharma & Mallick 1966;
Brandham 1971, 1974; Riley & Majumdar 1979). Moreover, chromosomes are few
enough and large enough to enable any deviation from the rule to be detected easily
(Brandham 1976, 1977). The latter similarities, along with the probable monophy-
letic origin of this natural assemblage of genera, led Cronquist (1981) to remove
them from the Liliaceae sensu lato. He reclassified the genera Aloe (including Aloi-
nella Lemée non Cardot, Chamaealoe Berger, Guillauminia Bertrand and Leptaloe
Stapf), Gasteria, Haworthia (including Astroloba, Chortolirion and Poellnitzia),
Kniphofia Moench (including Notosceptrum Bentham) and Lomatophyllum in the fa-
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mily Aloeaceae Batsch, the latter being regarded as a derivative of the Liliaceae
sensu stricto (Table 2.1). The relative ease with which most of the aloeoid genera
interbreed most likely indicates that they are closely related. The absence of
barriers to hybridization remains the most important evidence for phylogeny,
especially since barriers may evolve rapidly even in closely related groups [see for
example Riley & Majumdar (1979) on the aloeoid general.

Table 2.1 Summary of the taxonomic treatments of the aloeoid genera of Cronquist (1981), Dahlgren & Clifford (1982) and
Dabhlgren et al. (1985), compared with the proposals of the present study. Only the genera Bulbine, Kniphofia and those tradi-
tionally included in the tribe Aloineae, family Liliaceae sensu Hutchinson (1959) are listed. Synonyms are not included:[- = genus

not mentioned]

Cronquist (1981)

Dahlgren & Clifford

Dahlgren et al.

Proposals of present

(1982) (1985) study
Family Aloeaceae Asphodelaceae Asphodelaceae Asphodelaceae
Infrafamilial - Subfamily Asphodeloideae Subfamily Alooideae Subfamily Alooideae
classification
%e Aloe Aloe Aloe
- Astroloba Astroloba Astroloba
- Chamaealoe Chamaealoe -
- Chortolirion - Chortolirion
Gasteria Gasteria Gasteria Gasteria
Genera upheld =
Haworthia Haworthia Haworthia Haworthia
Lomatophyllum  Lomatophyllum Lomatophyllum Lomatophyllum
- - Poellnitzia Poellnitzia
- Bulbine - -2
\ Kniphofia Kniphofia - Kniphofia 3

! Included in the synonymy of Aloe.

2 Retained in the subfamily Asphodeloideae.

3 See Chapter 1.

The proposal of Cronquist (1981) was primarily based on the fact that the
closely related Agavaceae is currently recognized as a separate family owing,
amongst others, to its specialized growth habit. Since the Aloeaceae differ from the
Liliaceae on essentially the same grounds, recognition of the Agavaceae as a family
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warrants the acceptance of the Aloeaceae as a lilioid segregate. Although the
classification of at least Yucca Dill. ex L. (superior ovary) and Agave L. (inferior
ovary) in the Agavaceae is supported by the common occurrence of a very distinc-
tive bimodal karyotype consisting of five large chromosomes and 25 small ones, the
karyology of other genera referred to the Agavaceae on habital grounds differ
significantly from that of Yucca and Agave. Cronquist (1981) concluded that in the
Agavaceae karyological characters "... does not correlate well enough with other
features to be of critical taxonomic importance." In contrast, the Aloeaceae is
characterised by a distinctive karyotype (2n = 14) which consists of four pairs of
long chromosomes and three pairs of short chromosomes (see Chapter 6 for a
detailed discussion).

It is noteworthy that Cronquist (1981) retains Bulbine Wolf in the Liliaceae.
Several species of Bulbine have morphological and cytological characters in com-
mon with species which he included in the Aloeaceae (Rowley 1954, 1967).
Furthermore, Reynolds (1950) recorded a plant 10 km north of Alice in the eastern
Cape Province, which gave every indication of being a hybrid between Aloe tenuior
Haworth var. decidua Reynolds and Bulbine alooides (L.) Willd. Whilst retaining
Bulbine in the Liliaceae, Cronquist (1981) included Kniphofia along with the other
aloeoid genera in the Aloeaceae. The latter genus is generally regarded as
transitional between the Liliaceae and Aloeaceae. I support Cronquist’s (1981)
treatment since the exclusion of Kniphofia from the group of aloeoid genera would
probably prove to be inconsistent with cladistic interpretation of the family
Asphodelaceae [discussed in detail by Smith & Van Wyk (in press)].

Subsequently Dahlgren & Clifford (1982) included the genera traditionally
classified in the tribe Aloineae, along with many others, in the type subfamily of the
reinstated Asphodelaceae A.L. Jussieu. In their restructuring of the Liliaceae sensu
lato they made use of characters derived from a wide range of disciplines and
attempted an arrangement of all monocotyledonous families according to overall
similarities obtained from comparative studies. Although Dahlgren & Clifford
(1982) did not elaborate on the infrasubfamilial classification of the
Asphodeloideae, they did mention that, within the latter taxon, the so-called Aloe-
group forms a coherent unit. Thus, recognition of the aloeoid genera as a discreet
entity within the Asphodelaceae would accord with the generally accepted
requirement that supraspecific taxa should ideally be monophyletic.
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Table 2.2 Chronology of genus name proliferation in the Alooideae sensu Dahlgren et al. (1985)

Major periods of
systematic biology
(Alston & Turner

Historical phases
of plant classifi-
cation (Lawrence

Anno
Domini

Reference

Genus names
generally upheld!

Genus names not upheld

1963; Merxmiiller 1951)
1972)
Artificial systems 1753 — Linnaeus (1753) Aloe
based on numeri-
cal classifications
— Medikus (1786) Catevala; Kumara
1800 —
Micromorphic — Duval (1809) Gasteria;
Haworthia
— Willdenow (1811) Lomatophyllum Apicra?; Rhipidodendrum
— Ker (1813) Phylloma
— Haworth (1819) Apicra 3
- Haworth (1821) Pachidendron
Natural systems - Haworth (1824) Bowiea
based on form
relationships - Endlicher (1836) Agriodendron *
— Rafinesque (1840) Atevala; Kumaria; Papilis-
ta; Succosaria; Tulista
- 1860 —
— Salisbury (1866) Busipho; Ptyas
Evolutionary
\ 1880 —
A 1900
P — Berger (1905) Chamaealoe
— Berger (1908) Chortolirion
Cytogenetical
Systems based on
phylogeny
. — Stapf (1933) Leptaloe
— Lemée (1939) Aloinella
- Uitewaal (1940) Poellnitzia
— Uitewaal (1947b) Astroloba
1956 —— Bertrand (1956) Guillauminia

! These seven genera are also recognized in the present study.

% Apicra Willd. is a superfluous name for Haworthia Duv.

3 Apicra Haw. is a later homonym of Apicra Willd. and was applied to a group of species which is currently upheld as a
separate genus. Although an attempt was made to conserve Apicra Haw. against Apicra Willd. (Stearn 1939a, b), the genus
was later renamed Astroloba by Uitewaal (1947b).

4 Endlicher (1836) attributed Agriodendron to Haworth. However, this name could not be located in any of Haworth’s publi-
cations. Jackson (1895) justifiably cites Endlicher as author of the name Agriodendron.

5 Chamaealoe, although published as a substitute name for Bowiea Haw., was superfluous at the time of publication. If
Berger’s (1905) generic concept is revived a new name would therefore have to be given to what has been called Bowiea Haw.
(nom. rej.) and Chamaealoe Berger (nom. illeg.).
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This point of view was amplified and brought to its full consequence when, in a
later publication on structure, evolution and taxonomy of monocotyledons
(Dahlgren et al. 1985), seven aloeoid genera were removed from the Asphodeloi-
deae and placed in a separate subfamily, Alooideae. These genera show distinct
phenetic similarities and the latter authors interpreted it as a monophyletic group
derived from a common ancestor also shared with other Asphodelaceae. The ele-
ven genera retained by Dahlgren & Clifford (1982) in the Asphodeloideae do not
display the same marked African concentration as in the case of those transferred to
the Alooideae, and probably represent a paraphyletic group.

Of the genera originally upheld in the Aloe-group of the Asphodeloideae
(Dahlgren & Clifford 1982), only Chortolirion was not transferred to the Alooideae,
probably as an oversight (Table 2.1). However, the genus Poellnitzia which they
omitted from their initial comparative study (Dahlgren & Clifford 1982), was
subsequently included in the Alooideae (Dahlgren et al. 1985; Perry 1985). In both
publications the monotypic genus Chamaealoe is upheld (Table 2.1). In accordance
with a recent proposal by Smith (1990), Chamaealoe Berger should be included in
the synonymy of Aloe. Dahlgren & Clifford (1982) included the aloeoid genera in
the Asphodeloideae along with, amongst others, the apparently related Bulbine and
Kniphofia. In their subsequent rearrangement of the Asphodelaceae (Dahlgren et
al. 1985) both these genera were retained in the subfamily Asphodeloideae while
the aloeoid genera were classified in the Alooideae. This treatment therefore
approximates that of Cronquist (1981), with the exception that he included
Kniphofia along with the Aloe-group of genera in the Aloeaceae (Table 2.1).

2.2.3 The genus concept in the Alooideae

The chronology of genus name proliferation and the history of the aloeoid genus
concept are summarized in Tables 2.2 and 2.3. The chronology (Table 2.2) is
compared to the historical phases of plant classification and to the major periods of
systematic biology. Although the latter phases and periods cannot be sharply
delimited (Turner 1967), it is clear that early-19th century attempts by some
European botanists to reflect natural affinities amongst plants in general resulted in
the publication of 17 of the 27 genus names available for aloeoid taxa. However,
the circumscription of only three of these genera are generally accepted.

The opening up of distant lands, such as the southern African interior, by,
amongst others Masson, Burchell and Bowie (Smith & Van Wyk 1989), resulted in a
steady stream of novel material reaching European botanical gardens. Botanists
who had to deal with the wealth of new and undescribed specimens evidently did not
know how to fit them into existing classifications and reverted to basing new genera
on (what later often proved to be) non-diagnostic (floral and/or vegetative)
structures or combinations of structures. However, in some circles the recognition
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of only a single genus, Aloe, for all the succulent-leaved, rosulate, asphodelaceous
taxa persisted until at least the 1880’s (Table 2.3). Clearly, a genus lies somewhere
between these two extremes and, as Rowley (1976c¢) so aptly put it, "... the best we
can hope to do is to avoid gross inconsistencies in our chosen unit." --- in this case
the Alooideae.

Table 2.3 History of the aloeoid genus concept. Only the most important genus names and authorities are included

Authority Genera recognized

Linnaeus (1753) Aloe

Miller (1768) Aloe

Haworth (1804) Aloe

Duval (1809) Aloe Gasteria  Haworthia

Schultes & Schultes Aloe

(1829)

Endlicher (1836)! Aloe Lomatophyllum

Salm-Dyck (1836-1863) Aloe

Baker (1880) Aloe  Apicra® Gasteria  Haworthia

Bentham & Hooker Aloe Apicra 2 Gasteria  Haworthia Lomatophyllum

(1883)

Berger (1908) Aloe Apicra® Chortolirion Gasteria  Haworthia Lomatophyllum

Phillips (1926) Aloe Apicra® Chortolirion Gasteria  Haworthia 3

Dyer (1976) Aloe Gasteria  Haworthia 3

Present study Aloe ;4.st',tro- Chortolirion Gasteria  Haworthia {,omatophyl- Poelinitzia
: oba um

! See Stearn (1947).
2 Astroloba was then still known as Apicra. See Table 2.2 for the Apicra Willd. versus Apicra Haw. controversy.
3 Lomatophyllum does not occur in the Flora of southern Africa region.

The taxonomic history of the Alooideae started out conservatively in 1753. Of
the genera currently classified in this subfamily, Linnaeus (1753) recognized only
one, namely Aloe, which he included in his Class Hexandria Order Monogynia. Up
to the time that Linnaeus proposed his sexual classification system based primarily
on the number, union and length of stamens, the few known aloeoid taxa, mainly A.
vera (L.) Burm. {,, possibly of Arabia (Newton 1979; Webb 1980; Bloomfield 1985;
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Forster & Clifford 1986; Grindlay & Reynolds 1985), A. perryi Bak. of Socotra
(Lavranos 1969; Horwood 1971) and the South African 4. maculata All. (Dandy
1970), A. arborescens Mill., A. brevifolia Mill., A. commixta Berger, A. ferox Mill., A.
glauca Mill., A. humilis (L.) Mill., A. plicatilis (L.) Mill., A. succotrina All. and A.
variegata L. (Wijnands 1983; Reynolds 1950), were grouped on the basis of their
characteristic succulent leaves (Bauhin 1651; Uitewaal 1947a; Rowley 1960,
1976d). Although Linnaeus did not intentionally utilize vegetative characters in his
classification system, the latter line of thought did, to some degree, precipitate in his
treatment of Aloe. This is clearly illustrated by the inclusion in Aloe of taxa
currently classified in Aloe, Astroloba, Gasteria, Haworthia (Reynolds 1950; Bayer
1976), Kniphofia (Codd 1968) and Sansevieria (Brenan 1963; Wijnands 1973). In
contrast to other early taxonomists, such as Bradley (1716-1727) who inexplicably
confused the New World Agave and Aloe, Linnaeus (1753) aforded the former sepa-
rate generic status. Recently research workers in the Alooideae, for example
Reynolds (1950, 1966) and Holland (1978) on Aloe sensu stricto and Bayer (1976,
1982) on Haworthia, have attempted natural classifications for these genera.
However, the age of artificial Alooideae classification has not yet passed, with Scott
(198S) proposing an entirely artificial classification system for Haworthia, based
mainly on vegetative characters.

Since the publication of the genus name Aloe (Linnaeus 1753), this taxon has
been plagued by taxonomic confusion. Linnaeus preferred a broad circumscription
of this genus and his use of a limited number of reproductive characters as criteria
for classification did not provide conclusive evidence for generic circumscription in
the Alooideae. Furthermore, Linnaeus made extensive use of inffaspecific cate-
gories for classification, one of his species, A. perfoliata, being burdened by 16
varieties. Although Reynolds (1950) established the identity of ten of these varie-
ties, some remain obscure and cannot with certainty be linked to field populations.

Attempts to subdivide Aloe sensu Linnaeus (1753) started some 30 years after
this heterogeneous entity was proposed (Table 2.2). Although this initial attempt
(Medikus 1786) to split Aloe into smaller, more homogeneous units was
unsuccessful, the present-day circumscription of the four comparatively large
aloeoid genera, Aloe, Gasteria, Haworthia and Lomatophyllum (Figures 2.1--2.3)
dated from the early nineteenth century (Tables 2.2 & 2.3). However, the
Alooideae does not consist of large genera only. Especially in the first half of the
twentieth century genus names were proposed for several smaller units segregated
from Aloe, Haworthia and Astroloba, the latter then being known as Apicra Haw.
non Willd. (see footnote 3 of Table 2.2). This period coincided with the publication
of the first plant classification systems based on phylogeny and probably represented
attempts to display patterns of evolution within the aloeoid taxa. Of the genera
proposed during this period, only Chortolirion and Poellnitzia are generally upheld,
Astroloba having been recognized as a segregate of Aloe as early as 1880 [Table 2.3;
Baker (1880)].
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Figure 2.1 Genera of the Alooideae upheld in the present study. The area of each circle is proportional to the number of
included species: Aloe 363 (Harding 1980); Astroloba 7 (Roberts Reinecke 1965); Chortolirion 1 (present study); Gasteria 16
(Van Jaarsveld 1991); Haworthia 68 (Bayer 1982); Lomatophyllum 12 (Jacobsen 1977); Poellnitzia 1 (present study). Diagram
adapted from Rowley (1976a).
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Figure 2.2 Pie chart of the Alooideae in relation to the flowering plants of the world [ca. 200 000 (Bell & Woodcock 1968)]
and the world succulent flora [ca. 10 000 (Rowley 1978; Van Jaarsveld 1987)]. Adapted from Van Jaarsveld (1989).
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224 Taxonomic notes on the genera of the Alooideae

Brief notes are given here on the aloeoid genera upheld in this study, with emphasis
on recent taxonomic contributions. For additional information on the genera Smith
& Van Wyk (in press) should be consulted.

224.1 Core aloeoid genera (Aloe, Lomatophyllum)

In the taxonomy of the Alooideae Aloe is of central importance. Not only is it the
oldest genus in the subfamily, but of all the genera of the Alooideae it has been
studied most extensively, both in terms of taxonomy and systematics. [For the
taxonomy versus systematics controversy the argumentative contributions of Gilmar-
tin (1986, 1987), La Duke (1987), Donoghue (1987) and Small (1989) should be
consulted]. Furthermore, since it was the only genus recognized by Linnaeus (1753),
all seven genera generally upheld in this monophyletic group are in effect segregates
of Aloe (Table 2.3).

Although Aloe was monographed on a number of occasions in the nineteenth
century, the botanical community and students of the genus owe most credit to Dr.
G.W. Reynolds who travelled widely and studied Aloe intensively for more than
thirty years on a continental scale. Thus, not only did he survey the southern
African species of Aloe (Reynolds 1950), but expanded his research to include the
tropical African and Madagascan species as well (Reynolds 1958, 1966). However,
at the time of his death in 1967, many taxonomic problems remained unsolved and
numerous newly discovered species awaited formal description. Many of the latter
taxa were eventually published by Messrs. L.C. Leach and D.S. Hardy. Both had a
working knowledge of Reynolds’ methodology and were in a good position to add
further to our knowledge of the genus. Presently the southern African representa-
tives of Aloe are being revised by Dr. H.F. Glen and Mr. D.S. Hardy as part of the
Flora of southern Africa research programme. Indications are that they will reduce
substantially the number of species of Aloe worthy of recognition [see for example
Glen & Hardy (1987)].

The second "typically" aloeoid genus, Lomatophyllum, is taxonomically very
poorly known. Pending revision the genus is maintained separately from Aloe, due
mainly to its baccate (and not capsular) fruit.

22.4.2 Gasteria

For many years species concepts in Gasteria were poorly defined. The genus was a
taxonomists nightmare with more than 100 names available for some 20 discreet
taxa. The revision of Gasteria by Mr. E.J. van Jaarsveld, to be published shortly
(Van Jaarsveld 1991), should provide a clear picture of relationships amongst
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species and the phytogeography of the genus.

2.2.4.3 Poellnitzia

Prior to the present study Poellnitzia was either excluded from treatments of the
Alooideae or simply shifted from genus to genus without adequate supporting evi-
dence being offered. Cladistically there is little doubt about the generic status of
Poellnitzia. It is one of the few Alooideae genera with a distinctive and unique
apomorphy, namely the connivence of the tips of the perianth segments.

2244 Haworthioid genera (Astroloba, Chortolirion,_ Haworthia)

This infrasubfamilial group is characterized by a combination of the following three
characters: greenish-white flowers, flowers slanted upwards and a nectar sugar
composition where glucose is present in much larger quantities than fructose. (Note
that the first two characters are not unique to the haworthiod genera; they do,
however, occur in all the species of this group and are very rare in the other aloeoid
genera).

Since the recognition of Haworthia as a genus separate from Aloe by Duval
(1809), it has been burdened by a profusion of species names often based on
specimens of unknown or garden origin. Furthermore, most of the more than 160
species names available in the genus have been subdivided into numerous varieties
and forms. Probably few of these warrant recognition at any rank in a hierarchical
classification system. Although Haworthia, like Aloe, has been monographed on a
number of occasions during the past 180 odd years, most of these "revisions" can be
discarded as of limited value due to the fact that they reflect little more than horti-
cultural fashion and had little or no connection with habitat collected material
(Smith 1989). Recently one of the first overviews of Haworthia based on detailed
field work was published by Bayer (1976, 1982).

The current uncertain state of the taxonomy of Haworthia is amply illustrated by
the fact that Bayer (1982) recognised 68 species in this genus and Scott (1985) 88,
while Gibbs Russell e al. (1985) listed 166 names for Haworthia, the latter work
including Chortolirion Berger, Astroloba Uitew. and Poellnitzia Uitew. as consti-
tuents of Haworthia. More recently Bayer (1986) has expressed the view that a truly
botanical dispensation could reduce to 33 the number of species of Haworthia
worthy of recognition. The latter suggestion should, however, be seen in the correct
perspective, some of the reasons for this confusing situation having been set out by
Bayer (1978, 1986).
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The second haworthioid genus, Astroloba, has recently been monographed by
Roberts Reinecke (1965; unpublished) and Groen (1986, 1987a,b,c,d,e,f). Astroloba
is a small genus consisting of seven (Roberts Reinecke) or four (Groen) species,
depending on which revision is preferred [see Table 1 in Smith & Marx (1990)].
Characteristically species of Astroloba have S-tiered, pungent-leaved, caulescent
rosettes. At least in comparison to Haworthia, the flowers of Astroloba appear
regular rather than bilabiate. Two species of Astroloba, A. herrei Uitewaal and A.
spiralis (L.) Uitewaal, have flowers with marked inflation of the perianth tube
(Bayer 1975). This character (unique apomorphy present in at least one species of
the genus, in cladistic terminology) is absent from all other genera of the Alooideae.

The third and final haworthioid genus, Chortolirion, is treated in detail in the
present study. It is a perennial, deciduous herb and is widely distributed in the
summer rainfall region of southern Africa. The genus is morphologically quite
distinct from Haworthia, especially with regard to the presence of an underground
bulbous rootstock. Furthermore, Chortolirion is unique amongst haworthioid spe-
cies in that it is the only grassland taxon of which the leaves are deciduous and die
back to ground level after fires or frost.

225 Conclusions and key to the genera

From its modest beginning as a single, heterogeneous genus, Aloe, the number of
both genera and species in the Alooideae have increased substantially. Apart from
the 27 genus names which have been proposed for taxa of the subfamily at one time
or another (Rowley 1976a,b), Aloe alone currently boasts approximately 360 species
and some 50 infraspecific taxa (Harding 1980; Torrance 1988). However, the taxo-
nomy of the Alooideae remains in flux as the existence of some genera is questioned
and boundaries of others debated. This can primarily be attributed to the fact that,
although being a genetically homogeneous group, the Alooideae displays unusual
patterns of variation among populations and species and inconsistent intergrada-
tions among genera. It is my conviction, that the generic concepts as proposed in
this study best reflect the current state of knowledge. Pending detailed taxonomic
revisions of, particularly Aloe, Haworthia and Lomatophyllum, any reclassification of
"groups of species"” (fide Funk 1985) would be premature, and not in the best interest
of nomenclatural stability.

As has been shown by Osborne et al. (1988) for the South African cycads, the
aloes and aloe-like plants have deservedly been admired by botanists, horticulturists
and laymen, especially in view of their aesthetical appeal and medicinal value.
Increasing attention should now be paid to their taxonomy, micro- and
macromorphology (vegetative and reproductive) and chemistry. In many cases this
work is in its infancy and some of the avenues of research may yet cast additional
light on the aloeoid genus concept.
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The following key to Kniphofia and the aloeoid taxa traditionally included in the
Alooideae is presented in support of my concept of these genera:

1. Leaves herbaceous, soft, non-succulent, immaculate, lacking distinct spines, in
basal rosettes (apically in Kniphofia ROMAIQE) ........coeereeevereererereeeereresnens Kniphofia
1. Leaves thick, rigid, succulent, maculate, often margined with prickly teeth,
in basal or apical rosettes or cauline:

2. FIUIt @ DEITY eovvececiceeeccrrnnesenieesseessnasasssnsassssssesssssssssssesensanas Lomatophyllum
2. Fruit a capsule:
3. Capsule apically acuminate, underground parts bulbous ...... Chortolirion

3. Capsule apically rounded or obtuse, underground parts rhizomatous
(if rarely bulbous then flowers > 10 mm long, regular):
4. Perianth segments apically CONMIVENLt ....ccoevevecrcrerrenececreencs Poellnitzia
4. Perianth segments apically spreading or recurved:
5. Flowers pendulous at anthesis, bulbous-based, perianth
tube curved UPWATdS ......cccoceeveirrcnmencrnsnnsnnssenecssnsasasnsass Gasteria
5. Flowers erect, suberect or spreading at anthesis, perianth tube
straight or curved downwards:
6. Perianth bilabiate ......cccocoeveceenereeeeecnecreneeeeeeccnnes Haworthia
6. Perianth regular (if rarely bilabiate then flowers >10 mm
long, mouth upturned):
7. Flowers usually brightly coloured, smooth, fleshy,
stamens as long as or longer than the perianth ......Aloe
7. Flowers dull coloured, occasionally with inflated
tissue, flimsy, stamens included .........ccccvuruncnee Astroloba
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CHAPTER 3

AND POELLNITZIA

"Any taxonomic study of a group of plants in a country like South Africa where the names and
routes of the earliest explorers are known with greater or lesser accuracy, must necessarily include
a study of these early explorations in order to deduce the date and circumstances of the discovery
of the group in question, and its subsequent history."

H.F. Glen:.1975
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CHAPTER 3

DISCOVERY AND TAXONOMIC HISTORY OF ALOE BOWIEA,
CHORTOLIRION AND POELLNITZIA

3.1 INTRODUCTION
3.1.1 Background

In southern Africa man’s relation to succulent plants is doubtless far older than the
modern history of this region. The impression that these plants made on early
inhabitants of the country must have been far greater than on modern man and they
were put to a large number of uses (Smith 1895; Dekenah 1951; Watt & Breyer-
Brandwijk 1962; Bredenkamp & Van Vuuren 1987; Fox & Norwood Young 1988;
Hutchings 1989a, b; Hutchings & Terblanche 1989; Roberts 1990). However, the
history of the botanical exploration of southern Africa dates back to the early years
of the seventeenth century, the first illustration of a terrestrial plant from this region
(capitulum of Protea neriifolia R. Br.) having been published in 1605 (Palmer &
Pitman 1972; Rourke 1980; Smith 1982). Some fifty years later the Lords XVII of
the Vereenigde Oost-Indische Compagnie (V.O.1.C.) decided to establish a
victualling station at the Cape of Good Hope. On 7 April 1652 the small fleet of
three ships, the "Drommedaris", "Reyger" and "Goede Hoop" sailed into Table Bay
under Jan van Riebeeck and within one month of arriving at the Cape work was
started on the so-called Company’s Garden (Gunn & Codd 1981; Anonymous no
date). Due to the agricultural and botanical interests of a succession of comman-
ders and governors residing at the Cape during the latter part of the seventeenth
century, the Garden flourished and became the subject of favourable and glowing
comment from visitors to the Cape (McCracken & McCracken 1988). Furthermore,
a purposeful effort was made to collect and cultivate in the Company’s Garden
plants indigenous to southern Africa. Soon specimens of many of the novelties
collected at the Cape were shipped to Europe where they caused a stir amongst the
ranks of those who could afford heated greenhouses (Oliver 1980 ).

Since the southern Africa subcontinent hosts the richest and most diverse succu-
lent flora in the world (Van Jaarsveld 1987, Smith & Van Wyk 1990), it was inevi-
table that many of the specimens which reached Europe from this region were suc-
culents. An analysis of the botanical exploration of any region rich in succulents
(North, Central and South America; South Africa) will clearly show that these
plants have gone through different periods of popularity amongst European bota-
nists and collectors. Following their large-scale introduction to Europe in the mid-
1600’s, these plants were immensely popular (Masson 1987). Interest in succulents
increased steadily during the early eighteenth century (Stearn 1939), with the period
between the Napoleonic Wars and the revolutionary years (late 1840’s) marking
another upsurge in the popularity of these plants. The prime collectors, however,
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were still members of aristocratic circles (Rayzer 1984; Subik 1989 ).

It is not surprising that plants with water storage tissue were popular with
botanical collectors in southern Africa and cultivators in Europe. Firstly, these
plants were able to survive readily the long periods that sea voyages took from
South Africa to Europe during the seventeenth and eighteenth centuries. Secondly,
succulents in general have always fascinated some botanical collectors and students
of botany purely for the beauty in their oddity and the appeal of their strange and
often bizarre morphologies. Shortly after the first succulent plants reached the edu-
cated and knowledge-hungry world of Europe, the demands for these unusual
plants, both to grow and to have as dried specimens or paintings, increased conside-
rably (Bradlow 1985). Remarking on the popularity of succulent plants in
eighteenth century Europe (with reference to Richard Bradley [1688--1732],
professor of botany at Cambridge), Haworth (1794) wrote the following (cf. also
Rowley (1954)]:

"In the days of Bradley, succulent plants, by the beauty and splendour of their various coloured
flowers; by their numbers and variety; by their singularity, oddness and spangled gaiety; and by
the great facility accompanying their cultivation, gained the admiration of most, ..."

As Europeans penetrated to the heart of the southern African subregion, new
marvels were brought to light (McCracken & McCracken 1990). After the splen-
dour and magnificence of the fynbos and tropical forests of the south-western and
southern Cape, respectively, the explorers were faced with the stark beauty of the
arid and apparently drab inland. It was in this region that Aloe bowiea and species
of Chortolirion and Poellnitzia were discovered (Figure 3.1).

Two of the three taxa that this dissertation is primarily concerned with (A.
bowiea and Chortolirion) occur comparatively far from the original European
settlement at Table Bay. Consequently they were discovered relatively recently.
Poelinitzia, however, grows naturally in the south-western Cape and, as Bayer (1982)
remarked, it remains a mystery why it went undetected for more than 300 years after
the botanical exploration of southern Africa had commenced. The history and
chronology of the discovery and description of species of the three major genera of
Alooideae have been covered admirably by Groenewald (1941) and Reynolds
(1950) for Aloe, Van Jaarsveld (1989) for Gasteria and Bayer (1982) and Scott
(1985) for Haworthia. For obvious reasons this information will not be repeated
here. The bulk of Chapter 3 consists of notes on the taxonomy and discovery of
Aloe bowiea (Smith 1991a) with biographical notes on James Bowie (Smith & Van
Wyk 1989). Up to the present investigation very little had been known about Bowie
who "... managed to survive the hazardous, dangerous and uncomfortable conditions
of an early plant hunter’s life, ..." (Lemmon 1968). The dates and circumstances of
the discovery of Chortolirion (Smith 1991b) and Poellnitzia (Smith 1991c¢) are also
enumerated in detail.
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Figure 3.1 Chronology of European settlement in South Africa. 1, Locality of
Poellnitzia; 2, locality of Aloe bowiea. Chortolirion occurs over much of central and
southern Namibia, southern Botswana, Transvaal, Orange Free State, northern
Natal and northern Cape.
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TAXON 38(4): 557-568. NOVEMBER 1989

BIOGRAPHICAL NOTES ON JAMES BOWIE AND THE DISCOVERY OF
ALOE BOWIEA SCHULT. & J. H. SCHULT.
(ALOOIDEAE: ASPHODELACEAE)

Gideon F. Smith' and A. E. van Wyk?

Summary

James Bowie served Kew as a plant collector in Brazil and at the Cape of Good Hope. From an
examination of the itineraries of the four journeys he undertook to the southern African interior during
his initial stay at the Cape it is possible to deduce the most likely type locality (vicinity of Algoa Bay)
and approximate date of collection (30 December 182126 February 1822) of 4loe bowiea Schult. &
J. H. Schult. Detailed grid references are provided and should enable systematists to pinpoint the
localities in which Bowie collected. An enumeration is given of Bowie’s publications on Cape plants.

Introduction

The Royal Botanic Gardens, Kew, will always be linked indissolubly to the history of
the botanical exploration of southern Africa. Even before it became a national institution
in 1841 (Anon., 1982; Field et al., 1987), numerous collectors employed by Kew visited
the shores of the then Cape of Good Hope (Gunn and Codd, 1981). Especially towards
the end of the eighteenth century an increasing interest in gardening and botany in Great
Britain lead to a big demand for exotic plants. Many of the novelties that found their way
into private collections and public gardens in Great Britain and Europe originated from
South Africa.

The early volumes of the Botanical Magazine founded by William Curtis in 1787 (Kaden,
1982), contain numerous drawings and engravings of Cape plants and bear witness to the
enthusiasm of early collectors. Two of the first British collectors sent on official collecting
trips to South Africa by Kew were Francis Masson (17721775, 1786-1795) and James
Bowie (1816-1823). However, very little is known about Bowie’s collecting activities during
his initial stay at the Cape. Although Bowie introduced many Cape plants into cultivation,
Stafleu and Cowan (1976) do not mention his contributions towards the expansion of our
knowledge of South Africa’s indigenous flora.

This paper provides a more complete account of the localities where Bowie collected
plants during his initial stay at the Cape (1 November 1816-20 May 1823) (Gunn and
Codd, 1981) and enumerates his publications on Cape plants. Biographical notes on Bowie
are also included. Any account of Bowie’s collecting activities would necessitate reference
to Francis Masson who preceded him as official collector of botanical specimens in southern
Africa. Masson’s travels have, however, been recorded in more detail elsewhere (Britten,
1884; MacOwan, 1887) and so his contributions towards the botanical exploration of the
Cape of Good Hope are mentioned only briefly in this paper.

Based on the evidence resulting from this study we have been able to determine the
possible type locality and date of collection of Aloe bowiea Schult. & J. H. Schult. (Alooideae:
Asphodelaceae), a small, inconspicuous plant with a confused taxonomic history. Apart
from its current acceptance as a species of Aloe (Obermeyer, 1973; Smith, 1983), it has
also been considered a species of Bowiea Haworth (1824, 1827) non W. H. Harvey ex J.
D. Hooker (Hooker, 1867) and as the only species in the genus Chamaealoe Berger (1905).

! Department of Plant Sciences, Potchefstroom University for Christian Higher Education, Potch-
efstroom, 2520, South Africa.
2 Department of Botany, University of Pretoria, Pretoria, 0002, South Africa.

557

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



44
558 TAXON VOLUME 38

Aloe bowieahas a very restricted distribution and is currently only known from two localities
in the south-eastern Cape Province.

Francis Masson (August 1741-23 December 1805)

Francis Masson, one of the most celebrated of English plant collectors at the Cape,
became a gardener and took up employment at the Royal Gardens at Kew some time
before 1772. This institution was then still a private royal domain (MacOwan, 1887). At
Kew Masson first worked as under-gardener and later accepted a position as collector of
seed and living plants (MacOwan, 1887; Britten, 1920). The advantages of having a bo-
tanical collector residing at the Cape of Good Hope were realized by Sir Joseph Banks who
persuaded King George III (“Farmer George™) to act as patron of the proposed collecting
trips to areas such as the Cape (Banks, 1985). Masson visited the Cape twice, his second
and final visit coming to an end during March 1795 shortly before the first British occupation
of the Cape colony (Gunn and Codd, 1981). As one of the first horticulturists to be employed
as a collector of foreign material, Masson was unchallenged for his perseverance and
enthusiasm. At that time the superiority of the plant collection kept at Kew was in great
part ascribed to his endeavours (Baker, 1880; MacOwan, 1887; Britten, 1920).

Biographical Notes on James Bowie (ca. 1789-2 July 1869)

It was as the successor to Masson that James Bowie was sent to the Cape of Good Hope,
almost 22 years after this great botanical collector had finally left the shores of southern
Africa. Bowie was the son of a London seedsman who did business at the west end of what
used to be Oxford Street in the early 1880’s (MacOwan, 1887; Watson, 1897). In 1810,
when nearly 21, Bowie also obtained employment at Kew and spent the next four years
working there as a gardener. In 1814 Bowie and a colleague, Allan Cunningham, were sent
on what was to be his first collecting trip abroad. They embarked for Rio de Janeiro and
collected material in Brazil until 1816 (MacOwan, 1887; Hutchinson, 1946; Gunn and
Codd, 1981). This visit lasted until 28 September 1816 (Hutchinson, 1946) and not 1817
as stated by Smith (1881), MacOwan (1887), and Watson (1897). Bowie was then ordered
to the Cape of Good Hope as botanical collector and Cunningham, in a similar capacity,
to New South Wales, Australia. Cunningham eventually discovered numerous Australian
plants new to science and is commemorated in 4/ania Endlicher and, along with his brother
Richard, in Cunninghamia R. Brown nom. cons. (Stafleu and Cowan, 1976).

On 28 September 1816 Bowie boarded the “Mulgrave Castle” and arrived at Table Bay
on 1 November 1816. During the first 18 months of his initial stay at the Cape, Bowie
concentrated his collecting activities to the vicinity of Cape Town. At this time he seems
to have been engaged in the normal duties expected of a collector, cultivating and exporting
to Kew plants of mainly horticultural interest (MacOwan, 1887; Rowley, 1960). Bowie
apparently held his own collecting capabilities in high esteem since he stated in a letter
dated November 1826 (quoted by MacOwan, 1887) that he collected and forwarded to
Kew almost every plant from the Cape of Good Hope figured in Great Britain after 1817.

An account of the four journeys that Bowie eventually undertook during his initial stay
at the Cape is provided in Tables 1—4. In listing the Bowie localities, the presentations of
Hutchinson (1946) and Gunn and Codd (1981) have been followed. Hutchinson (1946)
based his account of Bowie’s travels on information obtained from G. H. Fourcade, a plant
collector and Forest Officer at Knysna, stationed with the Superintendant of Woods and
Forests for the Cape of Good Hope from 1882 to 1913. With regard to specific localities
little can, however, be gleaned from the above sources. In many cases the only information
available is a general locality or district. These names have been retained even though the
present district limits differ from the limits accepted during the early part of the previous
century. Where necessary the spelling was corrected to conform with current usage. Where
possible the grid references of the respective localities are provided according to the system
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Table 1. An account of the first inland journey (23 March 1818-14 January 1819) undertaken by
James Bowie during his initial stay at the Cape.

Locality Grid reference Date

Left Cape Town. 3318 DC _ 23 March 1818
Explored from Caledon 3419 AB

via Gouritz River (Gourits River), 3321/3421

Great Brak River, 3422 AA

George, 3322 DC April-June 1818

Kayman’s River (Kaaimans River), 3322 DC

Zwart River (Swart River) and 3322 AA

Goukamma to 3322 DD/3422 BB

Knysna. 3423 AA .
Resided at Knysna and 3423 AA

Plettenberg Bay, 3423 AB | July-November 1818

with an excursion to Avontuur. 3323 CA 29 September—1 October 1818
Returned to Cape Town via the 3318 DC

coastal route. 14 January 1819

of Leistner and Morris (1976) and Raper (1987). The final item of information listed in
Tables 14 is the dates on which Bowie visited the respective localities. In the tables
extended periods during which Bowie visited certain localities but which cannot be spe-
cifically dated are indicated by bold bars.

Bowie began his first collecting trip into the interior of southern Africa on 23 March
1818. On this trip he explored from Cape Town and Caledon in the west to Knysna and
Plettenberg Bay in the east, returning to Cape Town almost ten months later along the
coastal route (Table 1). Bowie arrived at Cape Town on 14 January 1819 and probably
spent the next three months despatching to Kew the material that he collected on this
journey. During this and subsequent journeys Bowie made Plettenberg Bay his headquarters
(Fourcade, 1944).

On 9 April 1819 Bowie departed from Cape Town on his second collecting trip. This
trip again lasted almost ten months and took Bowie as far east as Knysna (Table 2) where
Bowie stayed with George Rex (19 July or 29 August 1765-3 April 1839), a notary and
pioneer of this town. The legend that Rex was the legitimate son of Prince George (later
King George III) seems to be unfounded (Gunn and Codd, 1981). King George III did,

Table 2. An account of the second inland journey (9 April 1819-22 January 1820) undertaken by
James Bowie during his initial stay at the Cape.

Locality Grid reference Date

Left Cape Town. 3318 DC _ 9 April 1819
Explored via the Berg River, 3218

Roodezand, 3319

Breede River, 3220-3420

Caledon, 3419 AB April-November 1819

Swellendam and 3420 AB

Great Brak River to 3422 AA

Knysna and 3423 AA

Plettenberg Bay. 3423 AB _
Resided with George Rex at Knysna. 3423 AA 23 November 1819-9 January 1820
Arrived back at Cape Town in the 3318 DC

company of George Rex. 22 January 1820
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Table 3. An account of the third journey (early 1820-29 January 1821) undertaken by James Bowie
during his initial stay at the Cape.

Locality Grid reference Date

Left Cape Town in the company of 3318 DC Early 1820
George Rex.

Resided at Knysna and 3423 AA 9 March-11 September 1820
Plettenberg Bay. 3423 AB

Visited the Goukamma. 3322 DD/3422 BB 12 September 1820

Crossed the Long Kloof (Langkloof) 3322/3323 -
over Devil’s Kop, George Division. — -

Crossed Keurbooms River and 3323 23 September 1820
proceeded to Avontuur, 3323 CA 26 September 1820
Uniondale Karoo, 3323 CA 27-29 September 1820
Kromme River, 3323 DD 9 October 1820
Gamtoos River, 3325 CC -

Lowrie River, - -_

Uitenhage, 3325CD 28 October 1820
Algoa Bay, 3325 DD 5 November 1820
Addo, 3325 -

Bushmans River, 3325/3326 -

Kowie, 3326 BC/DB 6 December 1820
Blaauw Krantz River and 3326 BD

Grahamstown. 3326 BC 8 December 1820

Returned to Algoa Bay. 3325 DD 21 December 1820

Sailed from Algoa Bay. 3325 DD 15 January 1821

Called at Plettenberg (Bay). 3423 AB -

Arrived at Table Bay. 3318 CD 29 January 1821

however, act as patron of the overseas collecting trips of, amongst others, James Bowie.
Rex was a hospitable man and he received many naturalists of that time at Knysna, Bowie
in particular paying him frequent visits (Fourcade, 1944). He is commemorated in Strep-
tocarpus rexii (Hook.) Lindl. which was collected by Bowie at Melkhoutkraal, one of Rex’s
farms at Knysna (Gunn and Codd, 1981). Streptocarpus rexii was the first species of this
interesting genus to be discovered and was introduced into cultivation from the material
sent to Kew by Bowie (Hilliard and Burtt, 1971). After having completed his second journey,
Bowie arrived back at Cape Town on 22 January 1820 in the company of George Rex
(Fourcade, 1944).

Although the exact date on which Bowie departed on his third journey which took him
as far east as Bushmans River, Kowie and Grahamstown is not known, it must have been
shortly after 22 January 1820 (Table 3). On 9 March 1820 he was already residing at
Knysna, whilst it took him between three and seven months, respectively, to reach Rex
on his first two journeys (Tables 1 and 2). One would thus have to assume that Bowie was
now more familiar with the route from Cape Town to Knysna and that he did not stop to
collect along the way. On this third journey George Rex accompanied Bowie from Cape
Town to Knysna. This collecting trip, which lasted approximately one year, took Bowie
further east than either of his first two journeys. After completing this journey he sailed
from Algoa Bay on 15 January 1821, arriving on 29 January 1821 in Tabel Bay where he
remained until 23 May 1821.

On his fourth journey Bowie seems to have been eager to explore from Algoa Bay eastward
since he again sailed from Cape Town (24 May 1821) and arrived at Algoa Bay two weeks
later on 5 June 1821. During this last collecting trip that Bowie undertook into the interior
of southern Africa during his initial stay at the Cape, he explored the lesser known eastern
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lable 4. An account of the fourth journey (24 May 18214 December 1822) undertaken by James Bowie during his initial stay at the Cape.

Locality

Grid reference

Date

Sailed from Cape Town.
Arrived at Algoa Bay and proceeded to
Uitenhage,
Sundays River,
Bathurst,
Great Fisch River (Great Fish River),
Sundays River,
Uitenhage,
Algoa Bay,
Graaff Reinet (Graaff-Reinet),
Erste Poort (Eerste Poort), Colesberg Division,
Sundays River,
Graaff Reinet (Graaff-Reinet),
Algoa Bay,
Uitenhage,
Kowie River,
Uitenhage,
Algoa Bay and
Uitenhage.
Returned to Knysna via Vanstadens (Van Stadens River),
Lowerie River,
Gamtoos River,
Kromme River,
Avontuur,
Vlugt and
Uplands (Knysna).
Resided with George Rex at Knysna.
Returned to Cape Town via Goukamma,
Groen Vlei,
Zwart River (Swart River),
George,
Great Brak River,
Caledon, where he met Dr. Thom, and
Genadendal.
Arrived at Cape Town.

3318 DC
3325 DD
3325 CD
3325
3326 DB
3125-3327
3325
3325 CD
3325 DD
3224 BA
3024 DB
3325
3224 BA
3325 DD
3325 CD
3326 BC/DB
3325 CD
3325 DD
3325 CD
3325 CC
3325 CC
3323 DD
3323 CA

3323 CD
3423 AA
3322 DD/3422 BB
3422 BB
3322 AA
3322 DC
3422 AA
3410 AB
3419 BA
3318 DC

24 May 1821
5 June 1821
14-25 June 1821
26 June 1821
4 July 1821
9 July 1821
21 July 1821
25 July-18 August 1821
19-29 August 1821
14 September 1821
30 September 1821
25 October 1821
27 October-29 December 1821

30 December 1821-18 January 1822

19 January-26 February 1822
15 March 1822
29 March 1822
1-9 April 1822
!0 April-6 May 1822

16 May 1822

23 May 1822

31 May 1822
I June-22 September 1822
3-9 October 1822

12-20 October 1822

27 October-27 November 1822
4 December 1822

6861 YFFWIAON
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and south-eastern parts of the Colony more thoroughly and also proceeded to the north-
eastern Cape where he collected plants in the vicinity of Colesberg (Table 4). He again
resided with George Rex at Knysna from 1 June 1822 to 22 September 1822 and eventually
returned to Cape Town overland. On his return journey Bowie met Dr. George Thom (18
June 1789-11 May 1842), a missionary and minister of the Dutch Reformed Church at
Caledon. Thom took a great interest in botany and sent specimens from South Africa to
Prof. W. J. Hooker at the Glasgow University (Stirton, 1986).

Sir Joseph Banks, who initially convinced King George III to make funds available for
the employment of collectors of foreign botanical material, died on 19 June 1820. Two
years later a vote reducing by one half the sum available for such collectors was passed in
the House of Commons (Smith, 1881). This meant that either Cunningham, an earlier
exploring companion of Bowie in Brazil, had to be recailed from New South Wales, or
that Bowie had to be recalled from the Cape. Apparently because of his intemperate habits
and lack of perseverance in his collecting duties, it was decided that Bowie should be
recalled. On 23 May 1823, six months after completing his fourth journey into the southern
African interior, he sailed from Cape Town for England in the “Earl of Egremont”. After
briefly collecting at St. Helena, he arrived at London on 15 August 1823 (Hutchinson,
1946).

Bowie was now no longer employed by Kew and spent his days working on herbarium
specimens collected during his visits abroad. At night he passed his time in public houses
and there boasted of his adventures and encounters with wild animals at the Cape and in
Brazil (Verduyn den Boer, 1929). These drinking bouts eventually resulted in Bowie be-
coming an alcoholic. He decided to settle in South Africa and to become a collector of
objects of natural history. After four aimless years in England, Bowie finally sailed for the
Cape in the “Jessie” in April 1827 (Ffolliot, 1981).

For the next 42 years Bowie, who never married, lead an unproductive life at the Cape.
His attempts to take over the business of Villet and Son, who dealt in the export of natural
history specimens, failed and his hope of becoming the curator of a botanic garden at the
Cape was never realized (MacOwan, 1887; Gunn and Codd, 1981). Later he made an
unsuccessful attempt to make a living from selling Cape bulbs and also failed to obtain
land for establishing an experimental English nursery (Anon., 1970; Ffolliot, 1981).

By 1836, some nine years after having settled in Cape Town, he seems to have been
employed as gardener and collector to Baron Carl von Ludwig of Ludwigs Garden in Kloof
Street (Marloth, 1915; Stafleu and Cowan, 1983). This engagement lasted less than five
years and, by 1841, he was again working independently and making a meagre living from
horticultural tuition and inspection and from selling plants collected on field trips (Bowie,
1842). During the latter part of his life he was in poor health and, as an act of charity, was
employed as a gardener by Ralph H. Arderne at his magnificent garden in Claremont, Cape
Town (Gunn and Codd, 1981). James Bowie died on 2 July 1869 (not in 1853 as stated
by Smith, 1881) and was buried in Cape Town. Specimens that Bowie collected at the
Cape of Good Hope are kept at the British Museum (Natural History) and at Kew. Drawings
of plants sent to England by Bowie are in the Kew collection (Hutchinson, 1946; Reynolds,
1982).

The Discovery of Aloe bowiea

Most of the novelties amongst the material which Bowie sent to Kew were described by
Adrian Hardy Haworth (Stearn, 1939). Haworth (19 April 1768-24 August 1833), a con-
temporary of James Bowie, completed his training as a lawyer, but was more successful
as a gardener-botanist. He was a leading authority on succulents and authored many
publications on this subject. W. T. Stearn (1971) provides a more complete account of
Haworth’s contribution to our knowledge of succulent plants.

In October 1824 Haworth, who then resided at Queens Elm, Chelsea, described specimens
of Aloe bowiea as Bowiea africana. In this article Haworth stated that the description was
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based on plants received shortly before from the Cape of Good Hope and that they were
sent to Kew by “... Mr. Bowie, our gracious sovereign’s most successful collector of
succulent plants”. However, the exact locality of the specimen(s) on which Haworth based
the name Bowiea africana is not given. Bowiea africana is currently known as Aloe bowiea
(Smith, 1983).

Almost 100 years after this species had been discovered, Schonland (1919) published a
checklist of the phanerogamic flora of the divisions of Uitenhage and Port Elizabeth.
According to Schonland (1919) Carl Peter Thunberg was the first botanist to have visited
this region of southern Africa. However, in the subsequent list of collectors he does not
mention Bowie as having collected in the south-eastern Cape and A. bowiea is not included
in the checklist. Furthermore, this species has been overlooked by other investigators
involved in floristic research in the south-eastern Cape (Ecklon, 1830; Britten, 1908; Drege,
1913). Also, A. bowiea is not included in systematic checklists available for areas in close
proximity to localities where it is known to occur (Jessop and Jacot Guillarmod, 1969;
Penzhorn and Olivier, 1974; Olivier, 1977, 1981, 1983; Lubke, 1983; Phillipson, 1987;
Lubke and Van Wijk, 1988; Lubke et al., 1988; Van Wyk et al., 1988a, b). It can thus be
safely assumed that this species is endemic to the eastern Cape and that it does not occur
outside this region. Field investigations in the vicinity of Port Elizabeth and Uitenhage by
one of us (G. F. Smith) confirmed that, in habitat, 4. bowiea is represented by two pop-
ulations only, a third colony having been extinguished recently. It is likely that Bowie
visited these localities during his original collecting trips.

Of the four journeys which James Bowie undertook into the interior of South Africa
during his initial stay at the Cape, only his third and fourth journeys took him as far afield
as the south-eastern Cape. His third journey was, however, completed by 29 January 1821
(Table 3) and Obermeyer (1973) states that 4. bowiea was first collected in 1822. At Kew
there is also a plate of this species by Thomas Duncanson bearing the inscription “Received
from Mr. Bowie in the year 1822 from the Cape of Good Hope™ (Fig. 1). Duncanson served
the Gardens for five years (1822-1826) and during this time he executed more than 300
drawings which now form part of the Kew collection. In 1826 he suffered a mental illness
(Daniels, 1974). Since A. bowiea was collected and received at Kew in 1822 it could only
have been collected on Bowie’s fourth journey (Table 4). During the 1820’s a sea voyage
from the Cape to England took approximately two and one-half months so that Bowie had
to have collected specimens of A. bowiea quite early in 1822 if it had to be established in
cultivaton and had to attain the proportions as reflected in Duncanson’s drawing. The most
likely period during which Bowie collected A. bowiea thus seems to have been either 30
December 1821-18 January 1822 or 19 January 1822-26 February 1822. During these
periods Bowie collected in the vicinity of Algoa Bay (Port Elizabeth) and Uitenhage,
respectively (Table 4). Contrary to statements by Bond and Goldblatt (1984) and Court
(1981) this species flowers mainly during the summer (southern hemisphere). Although A.
bowiea bears an insignificant inflorescence it could have assisted in making a small and
rare plant easier to locate.

In December 1826, two years after having described 4. bowiea as Bowiea africana,
Haworth submitted for publication a further article in which he described ten more suc-
culents new to science (Haworth, 1827). Five of these species were sent by Bowie from
South Africa. Haworth considered one of these plants to be a new species of Bowiea and
named it B. myriacantha. James Bowie apparently claimed that in habitat the flowers of
this species were always arranged in umbels. This was not the case for the specimens of
B. myriacantha received at Kew and is an indication of Bowie’s habit to provide inaccurate
details of, if not their localities, then the morphologies of the plants he sent to Kew. Bowiea
myriacantha was later transferred to Aloe L. and then to Leptaloe Stapf., but is currently
accepted as a species of Aloe (Reynolds, 1982). Haworth (1827) also briefly amplified the
description of B. africana with regard to leaf and floral morphology. Two years later this
species, too, was transferred to Aloe (Schultes and Schultes, 1829) and, since the epithet
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Fig. 1. Aloe bowiea Schult. & J. H. Schult. Reduced photograph of an unpublished painting by T.
Duncanson at Kew, of Bowie’s material. The inscription reads “Received from Mr. Bowie in the year
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africana had already been occupied in 4/oe (Reynolds, 1982) B. africana was renamed
Aloe bowiea.

Eponymy

James Bowie was originally commemmorated in the genus Bowiea Haworth (1824).
However, the latter generic name became a synonym for A/oe L. when Schultes and Schultes
(1829) transferred the known species of Bowiea to Aloe. Although creating a later homonym
for Bowiea Haworth, Hooker (1867) reinstated Bowiea for another liliaceous genus of small
bulbous plants, the name Bowiea W. H. Harvey ex J. D. Hooker currently being conserved
in favour of Bowiea Haworth (Voss et al., 1983). Bowiea volubilis W. H. Harvey ex J. D.
Hooker was described from material sent to Kew by a Mr. Henry Hutton of Grahamstown
who discovered this curiosity in the vicinity of the old Katberg convict station (MacOwan,
1887). Although Bowie only died in 1869, Hooker (1867) inexplicably states that Bowiea
commemorates . . . the late Mr. Bowie”. More recently a second southern African species
of Bowiea W. H. Harvey ex J. D. Hooker, B. gariepensis was described by Van Jaarsveld
(1983, 1984).

Publications of James Bowie

According to Reynolds (1982) Bowie contributed numerous articles on a variety of
botanical topics to the South African Quarterly Journal between 1829 and 1830. The
following list of Bowie’s publications is based on Bullock (1978) and Kerkham (1988). All
Bowie’s articles were published after his voluntary emmigration to South Africa in April
1827.

Bowie, J. 1829. Indigenous plants, generally flowering in the months of October and
November in the Cape District. (Extracted from a communication read in the South
African Institution, 30 September 1829.) P. 12. W, Bridekirk, Cape Town. The earliest
guide to the Cape flora printed at the Cape.

1830a. Sketches of the botany of South Africa. S. African Quart. J. 1: 27-36. (A

list of 209 Cape plants.)

1830b. On the species of 4/oe and Gasteria. (Listed in the alphabetical index

under “Aloe, genus, Botany”.) S. African Quart. J. 1: 90-91. (Brief discussion of 3

Aloe species and 5 Gasteria species.)

1830c. Remarks on the culture of exotic vegetables, adapted for the soil and

climate of South Africa. S. African Quart. J. 1: 160-171, 293-304, 408-413. (A single

article listed in the alphabetical index under Exotic vegetables.)

1831a. A list of the most conspicuous plants blossoming in the month of June

at Wynberg and its vicinity. Cape of Good Hope Literary Gazette 13: 160.

1831b. A list of the most conspicuous plants blossoming in the month of July

at Wynberg and its vicinity. Cape of Good Hope Literary Gazette 14: 172-173.

. 1831c. A list of the most conspicuous plants blossoming in the month of October

at Wynberg and its vicinity. Cape of Good Hope Literary Gazette 17: 223-224.

1842. Extracts of a letter from Mr. Bowie, late gardener to Baron Ludwig, of

Ludwigsberg, Cape of Good Hope, to the Hon. W. H. Harvey. J. Bot. (Hooker) 1:

306-308.

Pritchard, S. F. 1836. An alphabetical list of indigenous and exotic plants growing on the
island of St. Helena. Printed by G. J. Pike, 11 St. George Street. (This publication

—
1822 from the Cape of Good Hope”. British Crown Copyright. Reproduced with permission of the
Controller, Her (Brittannic) Majesty’s Stationery Office, and The Trustees, Royal Botanic Gardens,
Kew.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



52

566 TAXON VOLUME 38

was corrected by Mr. James Bowie. Stafleu and Cowan [1983], however, lists Bowie
as being a co-author.)

We have been unable to substantiate the existence of an article “Remarks on the ad-
vantages of having a Botanic Garden near Cape Town” by James Bowie which, according
to Reynolds (1982), also appeared in the South African Quarterly Journal. Considering the
numerous journeys that Bowie undertook into the interior of southern Africa, his written
contribution towards our knowledge of the plants of this region is disappointing.

The Mary Gunn Library of the Botanical Research Institute, Pretoria, has in its possession
six unique, unpublished volumes which give every indication of having comprised personal
diaries and sketch and note books of James Bowie. With the exception of two volumes (A
and E) they are undated and lack bibliographical notations. The pages of the volumes are
unnumbered. The pagination given in brackets thus refers to the number of separate pages
contained in the respective volumes. These volumes can be identified as follow:

A. “James Bowie London 1809”. Contains pencil sketches of human faces and pen and ink drawings
of miscellaneous plant species, some with descriptive notes. These drawings were probably made
from cultivated specimens in England. This volume also contains what appear to be notes on
historical events of the time (57 pp.).

B. No title. Undated. Contains notes on numerical notation and arithmetic and pen and ink and
pencil sketches of miscellaneous plant species. These drawings were probably made from cultivated
specimens in England (87 pp.).

C. Nottitle. Ca. 1815. Contains pen and ink and pencil drawings of mostly unidentified plant species,
and water-coloured sketches of, amongst others, an epiphytic orchid and Gloriosa superba L. It is
evident from drawings of taxa such as Bromeliaceae that at least some of the sketches in this
volume were made while Bowie collected in Brazil (92 pp.).

D. “Mr. James Bowie”. Undated. Contains pencil and pen and ink drawings. Numerous drawings in
this volume are of succulent Crassulaceae, Euphorbiaceae, Mesembryanthemaceae and Asclepia-
daceae (76 pp.).

E. Numerical Catalogue of Plants. Botanic Garden Cape Town. 1850. A numerical list of plants
collected by Bowie for cultivation. The numeration extends from 1 to 3010 but includes only about
900 entries. The origin of this volume is obscure and whether its entire contents is attributable to
Bowie is doubtful (79 pp.). :

F. Ensatae. Undated. Contains pen and ink and pencil drawings and water-colours of mainly Southern
African Iridaceae. Brief generic and specific descriptions are supplied for some groups. Although
this volume is undated the flimsy pages on which the drawings were made carry a watermark “J.
Greene 1821 (217 pp.).

Discussion

James Bowie spent a total of almost 49 years in South Africa and during his initial stay (1816-1823)
undertook four journeys into the interior. Although very little is known about his activities after his
emmigration to the Cape Colony (1827) he no doubt travelled widely and was a member of many
more botanical expeditions (Bowie, 1842). Apart from not having published much about his collecting
trips and field experience in southern Africa, Bowie was notorious for providing insufficient and
misleading details of the material which he collected, apparently for business reasons. An example is
Clivia nobilis Lindl. (=Imatophyllum aitoni Hook.) which Bowie introduced into England at a time
that Cape plants were in high fashion in Europe. He mentioned this species as having been collected
from the Orange River, although its natural habitat is known to be in the vicinity of Grahamstown
(Obermeyer, 1972; Duncan, 1985). This habit of Bowie has greatly detracted from the scientific value
of his collections.

The taxonomic study of a group of plants such as the subfamily Asphodeloideae must necessarily
include a study of the early botanical exploration in order to confirm the date and circumstances of
the discovery and subsequent history of its constituent species. However, the only geographical in-
formation provided for the specimens of Aloe bowiea from which Duncanson prepared a plate, is that
the plants were received from the Cape of Good Hope. Because of the limited distribution of this
species it was possible to establish not only its most likely type locality but also its approximate date
of discovery.
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Some of the other Aloe spp. which Bowie introduced into England include: A. aristata Haw., A.
ciliaris Haw., A. gracilis Haw. non Bak., A. humilis (L.) Mill., A. microcantha Haw., A. mitriformis
Mill., 4. myriacantha (Haw.) Schult. & J. H. Schult., A. pluridens Haw., A. striatula Haw., and A.
tenuior Haw. Although it thus seems that at times Bowie was less than honest in ascribing localities
to the plants that he collected in South Africa, he played a major role in the early botanical exploration
of this country and contributed much to our knowledge of aloes and succulents in general.

Literature Cited

Anon. 1970. Bowie, James. Pp. 468—469. In: D. J. Potgieter (ed.), Standard encyclopaedia of South
Africa, vol. 2. Nasou, Cape Town. )

1982. The Royal Botanic Gardens Kew souvenir guide. Imp. 3. Her Majesty’s Stationary

Office, London.

Baker, J. G. 1880. A synopsis of Aloineae and Yuccoideae. J. Linn. Soc., Bot. 18: 148-241.

Banks, H. J. S. 1985. ‘A gathering of flowers’. Veld and Flora 71: 22.

Berger, A. 1905. Uber die systematische Gliedering der Gattung Aloe. Bot. Jahrb. 36: 42-68.

Bond, P. and P. Goldblatt. 1984. Plants of the Cape Flora: A descriptive catalogue. J. S. African
Bot. (Suppl. Vol.) 13: 28.

Bowie, J. 1842. Extracts of a letter from Mr. Bowie, late gardener to Baron Ludwig, of Ludwigsberg,
Cape of Good Hope to the Hon. W. H. Harvey. J. Bot. (Hooker) 1: 306-308.

Britten, J. 1884. Francis Masson. J. Bot. (London) 22: 114-123.

1908. Overlooked Cape plants. J. Bot. (London) 46: 200-201.

. -1920. Some early Cape botanists and collectors. J. Linn. Soc., Bot. 45: 29-51.

Bullock, A. A. 1978. Bibliography of South African botany (up to 1951). O. A. Leistner (ed.). De-
partment of Agricultural Technical Services, Pretoria.

Court, D. 1981. Succulent flora of southern Africa. A. A. Balkema, Cape Town.

Daniels, G. S. 1974. Artists from the Royal Botanic Gardens, Kew. The Hunt Institute, Pittsburgh.

Drege, 1. L. 1913. Preliminary list of flowering plants, ferns and fern allies, found in the Port Elizabeth
district. S. African J. Sci. 9: 151-175.

Duncan, G. 1985. Notes on the genus Clivia Lindley, with particular reference to C. miniata Regel
var. citrina Watson. Veld and Flora 71: 84-85.

Ecklon, C. F. 1830. A list of plants found in the district of Uitenhage, between the months of July,
1829, and February, 1830, together with a description of some new species. S. African Quat.
J. 1: 358-380.

Ffolliott, P. M. 1981. Bowie, James. Pp. 52-53. In: C. J. Beyers (ed.), Dictonary of South African
biography, vol. 4. Butterworth, Durban.

Field, D. V., L. E. Fellows and M. Staniforth. 1987. Beauty and utility—Two faces of Kew Gardens.
J. Roy. Agric. Soc. England 148: 101-112.

Fourcade, H. G. 1944. Notes on Burchell’'s Catalogus Geographicus, middle portion. J. S. African
Bot. 10: 145-161.

Gunn, M. D. and L. E. Codd. 1981. Botanical exploration of southern Africa. A. A. Balkema, Cape
Town.

Haworth, A. H. 1824. Decas secunda novarum Plantarum Succulentarum. Phil. Mag. 64: 298-302.

. 1827. Description of new succulent plants. Phil. Mag. 67: 120-126.

Hilliard, O. M. and B. L. Burtt. 1971. Streptocarpus: An African plant study. University of Natal
Press, Pietermaritzburg.

Hooker, J. D. 1867. Bowiea volubilis W. H. Harvey ex J. D. Hooker. Bot. Mag. 93: 1. 5619.

Hutchinson, J. 1946. A botanist in southern Africa. P. R. Gawthorn Ltd., London.

Jessop, J. P. and A. Jacot Guillarmod. 1969. The vegetation of the Thomas Baines Nature Reserve.
J. S. African Bot. 35: 367-392.

Kaden, V. 1982. The illustration of plants and gardens 1500-1950. Her Majesty’s Stationary Office,
London.

Kerkham, A. S. 1988. Southern African botanical literature: 1600-1988. Grey Bibliographics 16.
South African Library, Cape Town.

Leistner, O. A. and J. W. Morris. 1976. Southern African place names. Ann. Cape Prov. Mus. 12:
1-565.

Lubke, R. A. 1983. A survey of the coastal vegetation near Port Alfred, eastern Cape. Bothalia 14:
725-738.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



54

568 TAXON VOLUME 38

and Y. van Wijk. 1988. Terrestrial plants and coastal vegetation. Pp. 167-240. In: R. A.
Lubke, F. W. Gess and M. N. Bruton (eds.), 4 field guide to the eastern Cape coast. Wildlife
Society of Southern Africa, Grahamstown.

———, K. L. Tinley and R. M. Cowling. 1988. Vegetation of the Eastern Cape. Pp. 68-87. In: M.
N. Bruton and F. W. Gess (eds.), Towards an environmental plan for the eastern Cape. Rhodes
University, Grahamstown.

MacOwan, P. 1887. Personalia of botanical collectors at the Cape. Trans. S. African Phil. Soc. 4:
XXX-LIII.

Marloth, R. 1915. The flora of South Africa. Vol. 4. Monocotyledons. Darter Bros. and Co., Cape
Town.

Obermeyer, A. A. 1972. Clivia gardenii Hook. Flow. Pl. Africa 42: t. 1641.

1973. Aloe, Chamaealoe, Haworthia, Astroloba, Poellnitzia and Chortolirion. In: Notes on

African Plants: Liliaceae. Bothalia 11: 119.

Olivier, M. C. 1977. A systematic check list of the Spermatophyta of the Baakens River Valley, Port
Elizabeth. J. S. African Bot. 43: 145-159.

———. 1981. An annotated systematic check list of the Spermatophyta of the Springs Reserve,
Uitenhage. J. S. African Bot. 47: 813-828.

———. 1983. An annotated systematic checklist of the Angiospermae of the Cape Receife, Nature
Reserve, Port Elizabeth. J. S. African Bot. 49: 161-174.

Penzhorn, B. L. and M. C. Olivier. 1974. A systematic check list of flowering plants collected in the
Addo Elephant National Park. Koedoe 17: 121-136.

Phillipson, P. B. 1987. A checklist of vascular plants of the Amatole Mountains, eastern Cape
Province/Ciskei. Bothalia 17: 237-256.

Raper, P. E. 1987. Dictionary of southern African place names. Lowry Publishers, Johannesburg.

Reynolds, G. W. 1982. The aloes of South Africa. 4th ed. A. A. Balkema, Cape Town.

Rowley, G. D. 1960. A short history of succulent plants. Pp. 1-6. In: H. Jacobsen, A handbook of
succulent plants, vol. 1. Blandford Press, Poole, Dorset.

Schonland, S. 1919. Phanerogamic flora of the divisions of Uitenhage and Port Elizabeth. Mem.
Bot. Surv. S. Africa 1: 1-118, Government Printing and Stationary Office, Pretoria.

Schultes, J. A. and J. H. Schultes. 1829. Classis VI. Hexandria Monogynia Genera. 1417. Aloe. Syst.
Veg. 7: 631-715.

Smith, G. F. 1983. Die taksonomiese status van Aloe bowiea Roem. et Schult. f. B.Sc. project,
University of Port Elizabeth, Port Elizabeth.

Smith, J. 1881. James Bowie. /n: Botanical Collectors. The Gardeners’ Chronicle 16(new series):
568-570.

Stafleu, F. A.and R. S. Cowan. 1976. TL-2 taxonomic literature, vol. 1: A—-G. Regnum Vegetabile 94.

and 1983. TL-2 taxonomic literature, vol. 4: P-Sak. Regnum Vegetabile 110.

Stearn, W. T. 1939. An annotated index to Salm-Dyck’s “Monographia Generum Aloes et Mesem-
bryanthemi”. Cactus J. 7: 66-85.

———. 1971. Adrian Hardy Haworth. Pp. 42-43. In: H. Herre, The genera of the Mesembryanthe-
maceae. Tafelberg-uitgewers Beperk, Cape Town.

Stirton, C. H. 1986. Polhillia, a new genus of papilionoid legumes endemic to South Africa. S. African
J. Bot. 52: 167-180.

Van Jaarsveld, E. J. 1983. Bowiea gariepensis: A new Bowiea species (Liliaceae) from the north-
western Cape. J. S. African Bot. 49: 343-346.

———. 1984. Bowiea gariepensis (lopertjie)—’n interessante nuwe sukkulent van Noordwes-Kaap-
land. Veld and Flora 70: 29-31.

Van Wyk, B-E., P. A. Novellie and C. M. van Wyk. 1988. Flora of the Zuurberg National Park. 1.

Characterization of major vegetation units. Bothalia 18: 211-220.

, C. M. van Wyk and P. A. Novellie. 1988. Flora of the Zuurberg National Park. 2. An

annotated checklist of ferns and seed plants. Bothalia 18: 221-232.

Verduyn den Boer, J. H. 1929. Botanists at the Cape 1. Biographical notices of Cape botanists.
Nasionale Pers Beperk, Cape Town.

Voss, E. G., Chairman Editorial Committee. 1983. International code of botanical nomenclature.
Regnum Vegetabile 111.

Watson, W. 1897. Distinguished past Kewites. I1. J. Kew Guild 5: 26-29.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



35

3.3 TAXONOMIC HISTORY OF ALOE BOWIEA ......... 55
SMITH, G.F. 1991a. Additional notes on the taxonomic status and habitat of
Aloe bowiea (Asphodelaceae: Alooideae). Aloe 28: 9-17. .... 56
- Abstract . . .56
- Introduction .............. . cereerseersnnenanes 56
- The taxonomic history of Aloe bowiea . ceveassestnensnsasasanens 56
- Distribution of the genus Aloe and of A. bowieq ...........cveeerereeererieererernnn. 59
- Endemism in Aloe in the eastern Cape eresenseenes - 60
= THE OTIZIN Of AIOE .u.eeeeceenreeererenercnesesesnsescsnasasassssssssasesssesesesessssssssssssssssssssasssssssas 60
- Literature cited .....cccecevrrenrrercrercrerernenee . . . . 62

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



Abstract

Of the taxa which are major sources
of taxonomic confusion in the sub-
family Alooideae of the Asphodela-
ceae, Aloe bowiea Schult. & J.H.
Schult. shines as a first amongst
equals. For this species which was
previously regarded as a constituent
of Bowiea Haw. non Harv. ex Hook.
and as the only species of Chamaca-
loe Berger, no comprehensive treat-
ment exists which will allow easy
access to the literature by anyone but
a specialist on the group. This article
attempts to bring together all the
information known for A. bowiea. The
taxonomic and nomenclatural histo-
ries of this species are reviewed in
detail. A recent revision has shown
that both Bowiea africana Haw. and
Chamaealoe africana (Haw.) Berger
should best be treated as synonyms
of A. bowiea. The latter is a distinctive
species of Aloe which does not
warrant segregation at generic level.
Its restricted geographical distribu-
tion in the eastern Cape Province,
Republic of South Africa, is discussed
with special reference to the phyto-
geography of the genus Aloe in this
region.

Introduction

Aloe bowiea Schult. & J.H. Schult.
(= Bowiea africana Haworth; =
Chamaealoe africana (Haw.) Berger)
of subfamily Alooideae, Asphodela-
ceae sensu Dahlgren et al. (1985), has
a history of taxonomic confusion. Al-
though having been known for more
than 150 years, this plant remains
taxonomically little known. This
paper presents a synthesis of the
taxonomic and nomenclatural infor-
mation available for this species and

discusses ils geographical distribu-
tion and possible phylogeny.

A. bowiea has been referred to as
Chamacaloe africana, albeit illegiti-
mately, for more than 80 years. The
latter name is therefore well-known
and has unfortunately become deeply
entrenched in various taxonomic
treatments of the Alooideae (see next
section for references). However, the
name C. africana is nowadays gener-
ally regarded as one of the synonyms
of A. bowica. 1 support this point of
view and the name Chamacaloe,
which translates as “small aloe” (De
Graaf, 1983), is used as a synonym
for A. bowica througheut this article.
This species is a small, acauline,

Figure 1. Growth form of Aloe bowiea showing
rosette of linear-subulate leaves and fusiform roots.
Specimen from Kariega.
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suckering plant that grows in dense
groups (Figure 1). Its linear-subulate
leaves are borne in a basal rosette
and have small, white spots scattered
mainly on the abaxial surfaces. The
margins of the pale-green leaves are
armed with soft, white prickles. The
inflorescence, produced irregularly
throughout the year, but with a peak
in the summer months, is a laxly-
flowered raceme with small greenish-
white flowers (Figure 2).

Figure 2. Aloe bowieabears a laxly-flowered raceme
with small, shortly pedicellate greenish-white
flowers. The anthers and style are much exserted.
Specimen from Coega.

The taxonomic history of Aloe
bowiea

James Bowie (ca. 1789 - 2 July 1869),
the son of a London seed merchant,
took up employment with the Royal
Botanic Gardens, Kew, in 1810 (Mac-
Owan, 1887; Watson, 1897). Four
years later Bowie and a colleague,
Allan Cunningham, were sent to
Brazil on what was to be Bowie's first
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collecting trip abroad. They collected
in Brazil until 1816 when Cunning-
ham was ordered to New South
Wales, Australia, while Bowie was
sent to collect at the then Cape of
Good Hope (Smith, 1881; Lighton,
1973). In his capacity of official bo-
tanical collector for Kew Gardens at
the Cape, Bowie succeeded Francis
Masson (1741-1805) (Baker, 1880;
Britten, 1920). Masson was an inde-
fatigable plant collector (Bradlow,
1985; Desmond, 1987) and during
two separate periods of residence at
the Cape in the last quarter of the
18th century (1772-1775; 1786-1795)
he contributed extensively to the dis-
covery ol southern African plants
(Karsten 1958, 19594, b, 1960, 1961).

During Bowie's initial residence at
the Cape he undertook four extensive
journeys into the interior. Since Aloc
bowiea (= Chamaecaloe africana) is
known from only two populations in
the south-eastern Cape (Uitenhage -
Port Elizabeth and surroundings),
only those journeys which took him
to this area need to concern us here
(Gunn & Codd, 1981). Bowie visited
this region during both his third and
fourth journeys, his first two expedi-
tions only taking him as far east as
Avontuur and Knysna, respectively
(Hutchinson, 1946). His third journey
lasted from early 1820 to 29 January
1821 and A. bowiea was collected a
year later in 1822 (Obermeyer, 1973).
Hence, Bowie's fourth journey (24
May 1821 to 4 December 1822) is
implicated as the most likely expe-
dition during which A. bowica could
have been collected. Table 1 presents
an analysis of this journey, with spe-
cial reference to visits by Bowie to
the Uitenhage - Port Elizabeth (Algoa
Bay) area during 1822.
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Shortly after A. bowica was
received at Kew in 1822 an illustra-
tion, clearly identifiable with field
populations, was prepared by Tho-
mas Duncanson. For the specimens
from which the plate was prepared,
to attain the dimensions reflected in
Duncanson’'s drawing, this species
had lo have been collected early
during 1822. This is further supported
by the fact that during the 1820's a
sea voyage from South Africa to
England took approximately two and
one-hall months. Also, A. bowica
flowers mainly during the summer
(southern hemisphere) and, although
it bears an insignificant inflorescence,
it could have assisted in making this
species easier to locate. The most
likely date of collection of A. bowica
therefore is 30 December 1821 - 26
February 1822 (Table 1; visils 1 and
2 to Algoa Bay and Uilenhage, respec-
tively).

On 23 May 1823, six months after
having completed his fourth and final
journey into the southern African
interior undertaken during his initial
stay at the Cape, Bowie returned to
London aboard the Earl of Egremont.
He arrived in London on 15 August
1823 and spent his days working on
herbarium specimens collected dur-
ing his visits abroad (While ¢l al,
1941). Four years laler Bowie
returned to South Africa of his own
accord and unlil his death in 1869
made a precarious existence from
private horticultural tuition and from
selling plants collected on field
excursions (Verduyn den Boer, 1929;
Anonymous, 1970; Flolliot, 1981). For
additional biographical information
on James Bowie and a detailed
enumeration of his southern African
travels and publications, Harvey

Table 1. Periods during which James Bowie visited the Uitenhage - Port
Elizabeth (Algoa Bay) area during his fourth journey (24 May 1821 1o 4
December 1822) into the southern African interior, with special reference
to five visits paid to this region during 1822.

Number . . Grid Locality
of visit Duration of visit reference visited
1 30 Dec. 1821 - 18 Jan. 1822 3325DD Algoa Bay
2 19 Jan. - 26 Feb. 1822 3325CD  Uitenhage
3 29 March 1822 3325CD Uitenhage
4 1-9 April 1822 3325DD Algoa Bay
5 10 April - 6 May 1822 3325CD Uitenhage
Page 10

(1838) and Smith & Van Wyk (1989)
should be consulted.

Most of the undescribed material
which Bowie sent to Kew between
1816 and 1823 were eventually
formally described by Adrian Hardy
Haworth (19 April 1768 - 24 August
1833) (Sheppard, 1901). Haworth,
who trained as a lawyer, was also a
competent self-taught naturalist and
authority on succulents and pub-
lished numerous arlicles and books
on this topic. Slearn (1939, 1965,
1971), White and Sloane (1937), Nel
(1953) and Glen (1975), Reynolds
(1950) and Scotl (1985) enumerates
in more delail Haworth's contribu-
tions Lo our knowledge of succulent
plants in general, the Stapelieae,
Gibbacum (Haworth) N.E. Brown, Alo¢
L. and Haworthia Duv., respeclively.

In Oclober 1824 Haworlh des-
cribed specimens of the taxon cur-
rently known as Aloe bowica as
Bowica africana. In this article, which
was published in the Philosophical
Magazine and Journal, Haworth
stated that the description of this
species was based on specimens
received from James Bowie from the
Cape of Good Hope. However, the
exact locality of the plant(s) which
Haworth used in establishing the
combination B. dfricana is not men-
tioned (Haworth, 1824). The name B.
ajricana (Haworth, 1824) was ac-
companied by two Latin descriptions,
a brief one for the new generic name
viz. Bowiea Haworth and the other,
more detailed, for its only constituent
species, namely B. africana. At the
generic level Haworth suggested that
Bowiea should be classified between
Aloc Linnaeus (1753) and Haworthia
Duval (1809). Haworth also justiliably
drew altention to the morphological
similarities between Bowica and
Haworthia, especially with regard lo
characteristics of the leaves, scape
and floral bracts. Furlhermore, he
likened the perigone of B. africana o
that of Aloc macra. The latter com-
bination is currently included in the
synonymy of Lomatophyllum macrum
(Haworth) Salm-Dyck ex Schult. & J.H.
Schult. Jackson, 1895). On vegelative
and most reproductive morphologi-
cal grounds Lomatophyllum Willd. is
closely related to Aloe. However, it is
characterized by having baccale fruit
and not a dehiscent capsule as in Aloc.
As is the case with many genera of
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Alooideae, controversy surrounds the
discreetness of Lomatophyllum
(Rowley, 1967, 1969, 1976a; Tjaden
& Rowley, 1972; Bayer, 1972, 1974)
and some recent authors have sug-
gested the reduction of Lomatophyi-
lum to the synonymy of Aloe (Rowley,
1980).

Three years after having described
A. bowiea as B. africana, Haworth
(1827) described, amongst others,
five more Soulh African succulents
new to science. One of these he con-
sidered to be a new species of Bowica
and named it Bowica myriocantha.
The specific epithet alluding to its leaf
margins which are armed with in-
numerable, minute, white teeth, was
subsequently corrected to B. myria-
cantha (Schultes & Schultes, 1829),
which accords with Article 73.1 of the
International Code for Bolanical
Nomenclature (Greuter et al., 1988).
This Article clearly allows the cor-
rection of typographic and orthogra-
phic errors. In order to accommodale
B. myriacantha in this genus, Haworth
altered the generic character slightly
and also provided an improved
description of B. africana which he
originally described in 1824. These
generic modifications shifted the
circumscription of Bowica closer to
that of Aloe and thereby suggested
that it might be an artificial entity not
worthy of recognition at generic level.
This is substantiated by the fact that
Haworth (1827) regarded the leaf,
scape and bract features of Bowiea
as more reminiscent of those of Aloe
and not Haworthia as stated in 1824.

Two years later this point of view
was brought to its full consequence
when Schultes & Schultes (1829)
transferred both B. africana and
B. myriacantha to Aloe. Since the
specific epithet africana had pre-
viously been validly published for a
tall-stemmed species of Aloe (Miller,
1768), B. africana was renamed
A. bowiea. In the case of B. myria-
cantha, the only other species of
Bowiea, the specific epithet had not
previously been used in Aloc, and it
was correctly retained after the
reclassification of this species in Aloc.
The inclusion of Bowiea in the syn-
onymy of Aloe was a justified step
since A. bowiea and A. myriacantha
are not immediately related and it is
difficult to see why Haworth (1824,
1827) initially regarded them as

8
warranting recog:ljilion in a separale
genus, namely Bowica.

It is noteworthy that Schultes &
Schultes (1829) and Salm-Dyck
(1834, 1836) also regarded Haworthia
and Gasteria (Duval, 1809) as con-
generic with Aloe, thus conforming to
Linnaeus'’s original circumscription of
this genus. Salm-Dyck (1834) pro-
posed an elaborate system of infra-
generic classification for this diverse
group ol rosulate, pelaloid, leaf
succulents and he treated the aber-
rant A. bowiea as the only member
of section Bowiede. At the time of
publication of this classification
system Salm-Dyck (1834) had only
A. bowiea al his disposal. Two years
later he suggested the inclusion of
A. myriacantha in the section (Salm-
Dyck, 1836). Salm-Dyck regarded
Aloe section Bowicae as transitional
between Haworthia sensy Duval
(1809) [Parviflorae sensu Haworth
(1804)] and Aloe sensu Duval (1809)
[Grandiflorace sensu Haworth (1804)].
Kunth (1843) supported this point of
view while Endlicher (1836) and
Bentham & Hooker (1883) in their
synoptic works simply listed Bowica
Haw. as a synonym of Aloe L In
contrast to the rejection by Schultes
& Schultes (1829) and Salm-Dyck
(1834, 1836) of Duval's (1809) recog-
nition of Aloe, Gasteria and Haworthia
as separate genera, Baker (1880,
1896) upheld this subdivision. Fur-
thermore, he also replaced the infra-
generic sections of Salm-Dyck (1834,
1836) with subgenera and included
both A. bowica and A. myriacantha
in Group | Acaules of Aloc subgenus
Eualoce.

Berger (1905, 1908), however,
maintained that A. bowica repre-
sented an assemblage of character-
istics that made it unique in the tribe
Aloineae. Berger regarded A. bowiea
as differing as much from Aloc as from
Haworthia and Astroloba Uitewaal
(1947) [= Apicra Haworth (1819) non
willdenow (181 1)]. Characteristics of
A. bowica which lead Berger to this
conclusion included its small, narrow
leaves arranged in dense grass-like
rosettes, slender inflorescence with
short deltoid bracts and the subses-
sile flowers with exserted filaments.
On the strength of the completely
separate perianth segments, Berger
placed A. bowica closer to Aloc than
to Astroloba or Haworthia. As the

priority name, Bowiea, had since been
allotted to a genus of Liliaceae/Hya-
cinthaceae (Hooker, 1867), Berger
(1905) renamed the genus Chamaca-
loe. In accordance with the Inter-
national Code of Botanical Nomencla-
ture (Greuter et al., 1988, Article 55)
the specific epithet of the basionym
namely africana, was reinstated for
this monotypic entity. 1t should be
noted that Berger validly published
the combination C. africana in 1905
and not 1908 as claimed by Ober-
meyer (1973).

Berger (1908) provided a more
detailed characterization and des-
cription of Chamaealoe and included
diagnostic notes separating it from
other genera of Alooideae. In this pub-
lication Berger regarded Chamaealoe
as irreconcilable with Haworthia
since the flowers of representatives
of the latter are bilabiate while those
of C. africana are regular. Chamacaloc
could also not be included in Astrol-
oba which has the sepals partly
united. To Berger (1908) the main
distinguishing features of Chamaca-
loc were its aberrant vegelative
morphology and the much exserted
stamens of the small, greenish-white,
erect flowers which are laxly dis-
persed on an elongated raceme. On
the basis of a combination of these
characters, Berger (1908) thus con-
firmed his earlier removal of Cha-
macaloe from Aloc (Berger, 1905)
where it had been classified since
1829 (Schultes & Schultes, 1829).

Chamaealoe, although published
as a substitute name for Bowiea
Haworth, was superfluous at the time
of publication (cf. Farr et al, 1979).
Since Bowiea Haworth was included
in the synonymy of Aloc in 1829
(Schultes & Schultes, 1829), Hooker
(1867) revived this generic name for
another small genus of hyacinthace-
ous plants. Hooker (1867) therefore
created a laler homonym for Bowiea
Haworth and although this would
have invalidated the use of Bowica
W.H. Harvey ex J.D. Hooker, the latter
name is currently conserved in favour
of Bowica Haworth. This proposal to
conserve was, however, only passed
in 1935 (Special Committee for Pha-
nerogamae and Pteridophyta, 1940;
Dyer, 1941) at the 6th International
Botanical Congress held in Amster-
dam, that is, 30 years after the pub-
lication of the name Chamacaloe
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africana. The second sentence of
Article 6.4 of The International Code
of Botanical Nomenclature clearly
states that: “A name which according
to this Code was illegitimate when
published cannot become legitimate
later unless it is conserved or sanc-
tioned” (Greuter et al., 1988). If
Berger's (1905, 1908) generic concept
is upheld a new name would therefore
have to be given to what has been
called Bowiea Haworth (nom. rej.) and
Chamaealoe Berger (nom. illeg.).

In their benchmark publications on
the flora of South Africa and Aloe,
Marloth (1915) and Reynolds (1950)
both upheld Berger's (1905, 1908)
acceptance of Chamacaloe. However,
this monotypic genus was not rec-
ognized in the synoptic works of
Phillips (1926) and Goossens (1953)
and was not given a generic number
in Dalla Torre & Harms (1958).
Chamaealoe was also excluded from
both the 1901-1905 and 1906-1910
supplements of Index Kewensis
(Prain, 1908; 1913).

On the basis of a numerical analysis
of the genera of Alooideae [Aloineae
sensu Hutchinson (1959)] and some
related genera such as Kniphofia
Moench, Rowley (1967) suggested an
88% similarity between Aloe bowiea
{(given as the monotypic Chamaealoc)
and Aloe albiflora Guilluamin (1940).
The latter, a miniature species from
Madagascar, was originally assigned
to Aloe, but was later transferred to
the monotypic Guillauminia Bertrand
(1956), a treatment ignored by Rey-
nolds (1958, 1966). Rowley (1967)
also suggested an 84% similarity
between C. africana and A. hawor-
thioides Baker (1887). Both A. albi-
flora and A. haworthioides (= Aloi-
nella haworthioides (Baker) Lemeé)
have histories of taxonomic confusion
and parallel the generic classification
of A. bowiea, at least in that they, too,
were previously regarded as mono-
types [cf. Rowley (1964, 1976b),
Lemeé (1939) and Mathew (1974)].
Rowley (1967) also found Chamaea-
loe and Aloe (82%) and Chamacaloce
and Haworthia (82%) as having high
similarities, but lower than those
obtained for Chamaealoe and Guil-
lauminia and Chamaealoe and Aloi-
nella, respectively. Rowley's (1967,
1969) investigations point out some
of the inherent weaknesses in the
generic concept in the Alooideae,
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especially where genera are recog-
nized on the basis of combinations
of reproductive characters which are
not unique in the subfamily.

Although initially acknowledging
the obvious affinities of A. bowiea with
other dwarf species of Aloe (Lamb,
1960), Lamb & Lamb (1977) even-
tually regarded Chamacaloe as more
closely related to Haworthia. In the
latter publication they claimed that
"...Chamaealoe africana ... is similar
in plant appearance to Haworthia
bolusii" Although Salm-Dyck (1834,
1836) considered C. africana lo be
transitional between Aloc and Hawor-
thia, it is certainly more reminiscent
of true Aloe species and its similarity
to H. bolusii is due to convergence.

In an effort to establish a key to
the genera of the Liliaceae sensu lato
for inclusion in Dyer (1976), Ober-
meyer (1973) reduced Chamacaloe
africana to the synonymy ol Aloc
bowiea. This point of view was sup-
ported by Jeppe (1977), Barkhuizen
(1978) and Smilh (1983). A. bowica
was eventually also taken up in
Reynolds' Aloes of South Africa (cf.
Hardy, 1982). Obermeyer (1973) sug-
gested an affinity between A. bowiea
and species of Aloe section Anguialoe.
The five species classified in this
section possess erect, short perianth
segments and have the stamens and
style much exserted. Although this is
also true for A. bowica, this species
is a dwarf and does not exceed
130 mm. With the exception of A. viy-
heidensis, all the members of the
section Anguialoe attain tree-like
dimensions (Von Breitenbach, 1986),
and they cannot be compared mor-
phologically to A. bowiea.

Court (1981) still preferred to rec-
ognize Chamaealoc. However, she
supported in large part the point of
view of Obermeyer (1973) and sug-
gested a possible affinity between
A. bowiea and the Madagascan
A. conifera H. Perrier, based mainly on
the well-exserted stamens and short,
regular perianth of both species.
Despite these similarities Court
(1981) upheld Chamacaloe, as did
Jacobsen (1954, 1974, 1977, 1986)
Ginns (1974), Rauh (1979) and Innes
(1988).

Recently an evaluation of morpho-
logical characters was carried out
with reference to Aloe bowiea. 1t is
concluded that this taxon is best

regarded as the only species of Aloe
sect. Graminialoe Reynolds subsect.
Bowicae (Haw.) G.F. Smith [cf. Smith
(1990)].

Distribution of the genus Aloc and
of A. bowiea

The distribution of Aloe extends from
the southern tip of Africa to the
Arabian Peninsula, including Mada-
gascar and Socotra. The genus has
recently been the subject of numerous
scientific and popular scientific
treatments (Beyleveld, 1973; Born-
man and Hardy, 1971; Cutler et al,
1980; Groenewald, 1941; Harding,
1980; Jeppe, 1974, 1977; judd, 1972;
Lavranos, 1965, 1969; Peterson, 1969;
Reynolds, 1954, 1966, 1982; Riley &
Majumdar, 1979). Some members of
this genus, notably A. vera (L) Burm. f.
is now widely cultivaled in the Old
and New Worlds for their medicinal
properties (Bloomfield, 1985).

The determination of centres of
diversity for large genera (10 or more
species and infraspecific taxa) in the
six major southern African biomes
(Fynbos, Savanna, Grassland, Nama-
Karoo, Succulent Karoo and Desert)
showed that Aloe has no apparent
southern African centre of diversity
(Gibbs Russell, 1987). However, 44%
of the southern African Aloc taxa
occurs in Savanna (Gibbs Russell,
1987). Holland (1978) suggested the
centre of origin for Aloe could have
been in the highlands of southeast
Africa whence the ancestral aloes
radiated during the Tertiary. He also
recognised eleven secondary centres
of diversification, one of them the
eastern Cape. In terms of the number
of Aloe species in the easlern Cape
(28 in the concept of the present
author), it ranks fourth after the
Transvaal (66), Madagascar (45) and
East Alfrica (35). A. bowiea has a very
restricted distribution and is known
from only two localities in the eastern
Cape centre of diversification (cf.
Bond & Goldblatt, 1984). This species
occurs in the Sundays River Scrub
variation of Valley Bushveld (Veld
Type 23 dii sensu Acocks (1988)) of
the Uitenhage, Coega and Kariega
regions in the south-eastern Cape
(Figures 3,4 & 5). This vegetation type
is a dense thicket confined mainly to
the valleys of rivers which flow east
and drain into the Indian Ocean.
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Figure 3. Aloe bowiea photographed near Kariega. Especially when not in flower, specimens can easily
be mistaken for small tufts of grass (rule shows centimetre scale).

These valleys are relatively hot and
dry in comparison to the intervening
ridges.

Endemism in Aloe in the eastern
Cape

In their discussion of endemicity in
the eastern Cape, Gibbs Russell &
Robinson (1981) list 6% of the Aloe
taxa recognised by Reynolds (1950)
(132 species and 23 infraspecific taxa)
as being endemic to this region.
(Reynolds did not consider A. bowica
to be a species of Aloe). An analysis
of the distribution ranges of the 155
South African taxa of Aloe recog-
nised by Reynolds (1950) revealed
that nine are endemic to the east-
ern Cape, namely A. africana Mill,, A.
broomii Schonl. var. tarkaensis Rey-
nolds, A. gracilis Haw., A. humilis (L.)
Mill. var. incurva Haw., A. humilis var.
echinata (Willd) Bak. A. striatula
Haw. var. caesia Reynolds, A. lenuior

ISSN 0002-6301 ALOE 280151

Haw. var. densiflora Reynolds, A.
lenuior var. decidua Reynolds, A. tid-
marshii {Schonl) Muller ex R.A. Dyer.
Everard (1985) lists only three species
of Aloc as being endemic to the east-
ern Cape, namely, A. africana, A. lid-
marshii and A. bowiea. On the other
hand Cowling (1982, 1983) states that
5 of the 25 species of Aloc (exctuding
Chamacaloe) occurring in the eastern
Cape are endemic. The discrepancies
in the literature with regard to the
number of Aloe taxa indigenous or
endemic to the eastetn Cape (Cowling
1982, 1983; Everard 1985; Gibbs
Russell & Robinson 1981; Holland
1978) can be explained by the dif-
ferent delimitation of the ecastern
Cape by the different authors.

Since the publication of Reynolds
(1950) more than 50 new species and
varieties of Aloe have been described
or newly accepted as members of the
genus (Harding, 1980). Two of these
are restricted to the eastern Cape: A.
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bowiea, about which Reynolds had
misgivings, and which has since come
to be accepted as a good species
(Obermeyer, 1973; Smith, 1983) and
A. pictifolia which was described by
Hardy (1976) from the Patensie area
(Laubscher & Swart, 1977). Of the
taxa recognised by Reynolds (1950)
as being endemic to the eastern
Cape, the varieties of A. humilis and
A. lenuior are no longer upheld. In
addition, A. gracilis var. decumbens is
currently included in the synonymy
of A. gracilis, with the result that the
ranges of distribution of the latter
three species now extend beyond the
limits se# for the eastern Cape (Staff
of the National Herbarium, 1986).
These taxonomic changes bring to
six the total number of Aloe species
and infraspecific taxa endemic to the
eastern Cape (Table 2).

Although few taxa or vegetation
types are restricted to the eastern
Cape (Gibbs Russell & Robinson,
1981), the diverse succulent flora
present in the semi-arid river valleys
and inland basins of this area (Court,
1981) represents an endemic centre
for many karroid taxa (Cowling,
1983). For at least three genera
classified in the subfamily Alooideae
of the Asphodelaceae the eastern
Cape is a centre of endemism,
Cowling (1982, 1983) listing values of
33,3%, 55% and 29,9% for Astroloba,
Gasteria and Haworthia, respectively.
A pre-revision estimate of 14% of the
succulent species of Euphorbia being
endemic to the ecastern Cape has also
been reported (Court, 1988).

The origin of Aloe

Karroid taxa probably have a lengthy
history in the eastern Cape (Cowling,
1983) and, at least for Aloe, this state-
ment seems to be justified. Kamstra
(1975) argues that the genus Aloe was
fully developed by the early Jurassic
(180 million years Before Present). In
large part Holland (1978) supports
this view and furthermore claims that
the ancestral aloes originated in the
highlands of southeast Africa some
time before the complete sea invasion
of the Mocambique Channel in the
mid-Cretaceous (100 million years
Before Present) (Flores, 1970; Mc-
Elhinny et al., 1976). Kamstra (1975)
also provides evidence suggesling
that the ancestor of the genus Aloe
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Figure 4. Map showing the restricted geographical distribution range of Aloe bowiea Schult. & J.H. Schult.
The three localities where the species has been collected are indicated with stars.

was a small plant, probably some
150 mm high. This assumpltion is
_firstly based on the fact that other
genera of the subfamily Alooideae
contain species of relatively small
stature, for example, Astroloba, Chor-
tolirion and Haworthia. Secondly, this
is also the case for members of the
closely related subfamily Asphod-
eloideae of the Asphodelaceae [tribe
Asphodeleae sensu Hutchinson
(1959)] which have achieved a rel-
atively wide Gondwana distribution,
for example, Bulbine which also
occurs in Australia and Bulbinella
with an African-New Zealand distri-
bution (Watson, 1986). Based on its
small stature Aloe bowiea meets the
requirements for being regarded as
an old taxon within Aloe. However,
amongst the smaller succulent-
leaved species of Aloe, which also
includes A. aristata Haw. A. brevifolia
Mill. and A. humilis (L)Mill, no uni-
fying characteristics exist which
might implicate them as possible
progenitors for this genus. Also, the
present distribution ranges of these
taxa do not coincide with the sou-
theast African centre of origin which
Holland (1978) proposes for Aloe.
Currently there is very little phy-
logenetic basis for the interpretation
of character states in Aloe, such as
arborescent habit versus herbaceous
habit, as either advanced or primitive,
Holland (1978), for example, regarded
arborescent forms as more advanced
while Reynolds (1966) interpreted
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Aloe suzannae, the tallest of the Mala-
gasy aloes as the most primilive.
Furthermore, the flowers of A. suzan-
nae are fragrant and nocturnally pol-
linated which, in Aloe, are considered
to be advanced character states. This
is supported by the fact that floral
fragrance in Aloc is, with the excep-

1982). Of the genera of the Alooidcae,
both Gasleria and Haworthia contain
relatively smail species, many of
which occur in the eastern Cape in
large numbers. All the species of these
genera have pronounced zygomor-
phic flowers, succulent leaves and
show genetic variability (for example
H. cymbiformis (Haw. Duv. in the
eastern Cape). These genera are most
probably neoendemic derivatives
from an aloeoid ancestor. A. bowiea
grows sympatrically with Gasteria
and Haworthia and also has zygo-
morphic flowers and, at least in
aspect, is not unlike some species of
Haworthia.

Although it appears thal some
succulents date from the Cretaceous
(Holland, 1978), extensive radiation in
the succulent flora presumably took
place during the Oligocene (Goldblalt,
1978; Van Jaarsveld, 1987, 1989). One
of the reasons advanced for the
evolution of succulents during Lhis
epoch (37 - 26 million years Before
Present) is that open, drier habitats
became available for colonization
(Deacon, 1983; Raven, 1983). Evolu-
tion usually takes place at a faster
rate in these more arid climates

Figure 5. Sundays River scrub variation of Valley Bushveld vegetation [Veld Type 23 dii sensu Acocks
(1988)] in habitat of Aloe bowiea at Kariega, eastern Cape Province. This locality is one of only two
known for the species.

tion of the African A. modecsla, res-
tricted to Malagasy species (Van der
Riet, 1977). There is also evidence
suggesting that, at least in some infra-
generic Aloe laxa (for example series
Saponariac), speciation slill takes
place in areas such as northern Natal
and Zululand (Bayer, 1975; Reynolds,

(Axelrod, 1972; Speirs, 1980; Stebbins,
1952). The relatively dry climate and

local terrain diversity in the eastern
Cape thus provide the scenario for
present-day speciation. Along with
species of genera of the Mesembryan-
themaceae (Faucaria Schwant., Ber-
geranthus Schwant., Glottiphyllum

ISSN 0002-6301 ALOE 28, No. I, 199

y 1
Dlgltlsed by the Department of Library Services in support of open access to information, University of Pretoria, 2021



62

Table 2. Species and infraspecific taxa of Aloe endemic to the eastern

Cape.

Infrageneric classification

Section Graminialoe Subsection
Bowieae

Section Aloe Series Longistylae

Section Aloe Subsection Humiles
Series Echinatae

Section Aloc Subsection
Prolongatae Series
Macrifoliac

Section Pachydendron

N.E. Br.}, Asphodelaceae ¢Bulbine
willd,, Gasteria Duv., Haworthia Duv.),
Crassulaceae (Adromischus Lem.
Crassula L) (Van Jaarsveld 1987) and
Euphorbiaceae (Euphorbia L) (White
etal, 1941),Aloc bowica is most likely
a product of recent speciation in the
eastern Cape.
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Additional figures pertaining to Smith (1991a):

Figure 6. Vally Bushveld vegetation (sensu Acocks 1988) in habitat of Aloe bowiea at Coega, eastern Cape Province.

'(I‘he species grows socially with Aloe ferox Mill. (centre foreground) and Euphorbia ledienii. Berger var. lediennii
arrowed). :

Figure 7. Degraded Valley Bushveld vegetation in habitat of Aloe bowiea between Uitenhage and Despatch, eastern
Cape Province. Aloe ferox (right foreground) is common at this locality.
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Abstract. The genus Chortolirion Berger was described 83 years ago, and has been
variously combined with, and separated from Haworthia Duval. In the author’s
study of the smaller genera of the Alooideae, Chortolirion was found to be one of
the most distinctive elements of the subfamily, and so is to be retained as a separate
genus. However, its current status in the literature is, to say the least, confusing. This

paper is intended as a long overdue synopsis of the taxonomic history of
Chontolirion.
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Introduction

Chortolirion Berger, a monotypic genus in the subfamily Alooideae of the
Asphodelaceae sensu Dahlgren et al. (1985), has a history of taxonomic confusion
and poor generic definition. Although having been known to botanists for many
years, this entity is taxonomically little known. Several previous works have
mentioned Chortolirion in passing (see next section for references), but these were
largely of an incidental nature. To date there has been no synthetic treatment of all
the taxonomic and nomenclatural information available for the genus. This article
presents such a synthesis and discusses the taxonomic and nomenclatural history of
Chortolirion. Whether or not Chortolirion is recognized as congeneric with
Haworthia Duval, or as warranting acceptance as a segregate genus largely concerns
generic delimitation. The aim of this article is not to discuss generic concepts in the
Alooideae as a whole. The following is rather an annotated history of the
relationship of Chortolirion with other Alooideae genera, with special attention to
characters used to combine or separate them.

A study of the historic aspects of the naming, delimitation and circumscription
of plant taxa provide insight into taxonomic groupings and genus and species
concepts prevalent when these taxa were described. Unfortunately this aspect which
forms a critical and integral part of any taxonomic revision is nowadays often
neglected even though similar studies on certain taxa have often proved extremely
useful, for example, Glen (1975) on Gibbaeum (Haworth) N.E. Brown (Mesem-
bryanthemaceae), Schmid (1980) on Heteropyxis Harvey and Psiloxylon Thou. ex Tul.
(both Myrtaceae), Cannon & Minter (1983) on Hypoderma De Candolle and
Lophodermium Chevalier (two fungal genera in the Rhytismatales), Millar (1986)
on Pinus Linnaeus subsection Oocarpae Little & Critchfield (Pinaceae), Killersjo
(1988) on Pentzia Thunberg sensu lato (Asteraceae) and Alverson (1989) on
Quararibea Aublet and Matisia Humboldt & Bonpland (both Bombacaceae). An
analysis of these articles clearly shows that to use a classification properly, it helps to
know what the categories within the classification system represent and how it was
constructed. In a synopsis of all the information available on the baobab tree
(Adansonia digitata L., Bombacaceae), Wickens (1982) mentions that there are
surprisingly large gaps in our knowledge of this well-known species. If we know so
little about this widespread and remarkable tree, it should be clear that even less
information would be available for the lesser known constituents of the African
flora. Chortolirion is no exception to this generalization.

Chortolirion, a perennial, deciduous herb with a subterranean bulb (Figure 1) is
widely distributed mainly in the summer rainfall region of southern Africa. With
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short, annual, succulent shoots arising from a perennial underground bulb,
Chortolirion presents a combination of a geophytic and succulent habit. The
Afrikaans vernacular name of this spring flowering taxon is "kleinaalwyn" (Smith
1966), a direct translation of which would be "small aloe". The generic name
Chortolirion means "from grasslands" or "heath lily" (De Graaf 1983) and alludes to
the fact that it usually grows in grasslands (cf. Van Wyk & Malan 1988). When not
in flower they can be mistaken for tufts of grass.

[INSERT FIGURE 1 NEAR HERE]

Taxonomic history of Chortolirion Berger

Baker (1878) published the first reference to a taxon which is currently classified in
the genus Chortolirion. However, he described this species as Haworthia angolensis
(Figure 2). The article in which this description appeared was published as a result
of a systematic survey of specimens of the Liliaceae, Iridaceae, Hypoxidaceae and
Haemodoraceae which were found in the Angolan section of the herbarium of Dr.
Friedrich M.J. Welwitsch who had died six years earlier in 1872 (Bornman 1978).
Contrary to the current point of view, Baker referred to the Liliaceae as an order
and not a family. According to Baker’s (1878) interpretation of the classification of
this taxon which was discovered at Huilla, Angola, the genus Haworthia was no
longer endemic to South Africa. The specific epithet meaning "of Angola"
recognizes the intertropical distribution which the latter genus then enjoyed.

[INSERT FIGURE 2 NEAR HERE]

In 1880 Baker published a revision of the tribe Aloineae as part of his proposed
monograph of the Liliaceae. In accordance with his original point of view, he again
referred to the presence of a species of Haworthia in Angola. Baker (1880) included
Haworthia angolensis, together with H. angustifolia Haw. and H. chloracantha Haw.
at infrageneric level in the Chloracanthae. He gave the distinguishing characteristics
of this subseries as: leaves coriaceous, denticulate and devoid of striations. Whilst
this definition was very vague, these characteristics were in the broader sense
reconcilable with the original description of H. angolensis.

Eight years later a further species was described which should have been
included in the Chloracanthae sensu Baker (1880). This species and several other
undescribed taxa were discovered by Dr. Rudolph Marloth, (1855--1931), chemist
and amateur botanist, during an expedition to Griqualand West and Botswana
(Engler 1888). After this expedition, which took place between December 1885 and
February 1886, part of the material collected was sent to Adolph Engler in
Germany. Engler studied the material which belonged to the Liliaceae and in 1888
he described, amongst others, Haworthia tenuifolia (Figure 3). In addition to
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drawing up the description, a sketch of this taxon was prepared by Engler and Pohl
and published as Tab. 1 along with the article. Although this portrayal was highly
stylised, it is undoubtedly identical to the species now known as Chortolirion
angolense (Bak.) Berger, at least in respect of leaf and floral characteristics.
However, no details of the root system were shown. The applicability of the specific
epithet which means "with thin slender leaves" (De Graaf 1983) was clear from this
illustration. In spite of the striking similarities between Haworthia angolensis and H.
tenuifolia, Engler suggested that it should be classified in the subseries Pallidae sensu
Baker (1880). This interpretation was inexplicable as H. tenuifolia did not, except for
a pale green leaf colour, possess any characteristics which corresponded with those
of the five species which Baker included in this subseries. The latter species were H.
translucens Haw., H. pallida Haw., H. pilifera Baker and H. minima Baker. '

[INSERT FIGURE 3 NEAR HERE]

Engler (1888) listed the type locality of H. tenuifolia as "Bechuanaland"
(presently Botswana), "Manjering near Kuruman". Riley & Majumdar (1979) were
of the opinion that Manjering was a wrong spelling for Maneering, which apparently
does occur near Kuruman in the Cape Province. This means that this species might
have been collected in the Cape Province and not in Botswana. It is noteworthy that
Marloth, who discovered the specimens on which the name C. tenuifolia was based,
claimed that a species of Chortolirion does occur in Botswana (Marloth 1915).
Marloth travelled and collected widely in southern Africa and it is unlikely that he
would have confused a locality in Botswana with one in the Cape Province.
Furthermore, Prof. D.T. Cole (personal communication) and Dr. L.E. Codd
(personal communication) have also collected specimens of Chortolirion in
Botswana. There is, however, little doubt that Maneering is situated in the Cape
Province and not Botswana (Leistner & Morris 1976). The confirmed existence of
Manyeding not far from Kuruman further complicates the matter and it is unlikely
that the correct type locality of H. tenuifolia will ever be established. Berger (1908)
and Jacobsen (1954) gave the locality of H. tenuifolia Engler as "Southern Botswana:
Kumuran: Manjering near Kubuman". Both Kumuran and Kubuman are orthogra-
phic errors as Engler (1888) used the correct spelling of Kuruman in the original
description.

In 1891 Baker described the third taxon now included in the synonymy of
Chortolirion angolense, viz. Haworthia stenophylla (Figure 4). However, this species
must not be confused with Aloe stenophylla sensu Schultes & Schultes (1829). These
two authors did not recognize Gasteria Duval and Haworthia Duval as warranting
generic status and interpreted Aloe in the broad Linnaean sense. Their Aloe
stenophylla was based on Haworthia angustifolia Haworth and is presently regarded
as a synonym for the latter species (Bayer 1982a; Scott 1985). As Bayer (1982b)
pointed out, Salm-Dyck (1836) endorsed the nomenclatural interpretation of Aloe
stenophylla Schult. & J.H. Schult. (1829). However, Salm-Dyck published a colour
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plate and description of A. stenophylla in 1836 and not in 1849 as stated by Bayer
(1982b) (cf. Stearn 1938).

[INSERT FIGURE 4 NEAR HERE]

Baker (1891) regarded Haworthia stenophylla as closely related to two taxa,
namely H. tenuifolia and H. saundersiae Baker nom. nud. Apart from two further
references to Haworthia saundersiae (Baker 1896; Berger 1908) no further
information regarding this taxon is available. According to Berger (1908) the flowers
of this "species" are pale pink. The impression is therefore created that Baker here
unwittingly compared Haworthia stenophylla to a specimen with similar bulb and
leaf characteristics only. Aloe saundersiae (Reynl.) Reynolds, a unique grass aloe
from Zululand, was described in 1936. Although the pale pink flower colour which
Berger indicated for Haworthia saundersiae nom. nud. corresponded with the pale
pink flower colour of Aloe saundersiae, it is unlikely that these two species could
have been confused with oneanother as early as 1891. However, the mystery of H.
saundersiae nom. nud. was clarified whilst the present author recently worked
through specimens of Haworthia kept at the Herbarium of the Royal Botanic
Gardens, Kew. A sheet was found which has attached to it a water colour painting
and three dried inflorescences of a species clearly belonging to Chortolirion (Figure
5). The following was written on the painting in an indistinct and unknown hand:
"Haworthia Saundersia (sic) Baker Johannisberg (sic) Neh(?) 1880 Ms(?) K.
Saunders copied from a drawing by Ms(?) Saunders 8/89 by Ms(?) Baker" [my
question marks]. Two labels had also been attached to the sheet. The first, also in an
unknown handwriting, reads: " 9 Haworthia ’Found near Steyn near Johannisberg
(sic)’ Collected on a trip to Johannisberg (sic) by Mrs K. Saunders of Tongaat Natal
Recd. July 31. 1889." The second label is an undated Determinavit slip initialled by
C.E. Moss, Professor of Botany (1917--1930) in the South African School of Mines
and Technology, later University of the Witwatersrand, and reads: "The scaly bulb +
the pronounced ciliation of the leaves on this drawing point to H. tenuifolia; but the
inflorescence + flowers are much nearer H. stenophylla." The remarks made by
Moss probably explain why Baker never validated his proposed combination H.
saundersiae. Chortolirion displays a bewildering range of variation in most vegetative
and some reproductive characters and a pinkish flower colour certainly does not
constitute ground for the recognition of species in this genus. For additional
biographical information on Katherine Saunders, who initially figured this plant,
Gunn & Codd (1981) should be consulted.

[INSERT FIGURE 5 NEAR HERE]
Baker (1891) gave the locality of H. stenophylla as the grass covered slopes of
the Saddleback Mountains near Barberton. Berger (1908) extended this distribution

to include specimens collected at Steyn in the vicinity of Johannesburg (wrongly
spelt Johannisberg). The latter were clearly the collections of Saunders referred to
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as H. saundersiae nom. nud. by Baker (1891).

It is significant that, once again, Baker (1891) did not regard Haworthia
stenophylla as closely related to H. angolensis which he described in 1878. The
similarities between these two taxa in regard to both leaf and floral morphology are
striking when the original Latin descriptions are compared. Baker, who never visited
South Africa, probably regarded the disjunct distribution of these species as
adequate motivation for ignoring their morphological similarities.

The description of H. stenophylla Baker was accompanied by a sketch which was
again, although stylised, strikingly reconcilable with specimens which are now known
as Chortolirion angolense. Whilst discussing the synonyms of Haworthia angolensis
Obermeyer (1973) initially mentioned H. stenophylla Bak. without reference to an
author. This gives rise to the wrong impression that the name H. stenophylla, which
Baker published in Hooker’s Icones Plantarum in 1891, is attributable to Hooker.

In the Flora Capensis a monographic treatment of the genus Haworthia was
provided (Baker 1896). In this work Baker divided the latter genus into three series
and fourteen subseries. The two bulbous Haworthia species which were known from
South Africa at that time, namely H. stenophylla and H. tenuifolia, were both placed
in a new subseries Linearifoliae. In this work Baker suggested that his earlier nom.
nud., Haworthia saundersiae, was a synonym of H. stenophylla Bak. Two years later
Baker briefly discussed Haworthia angolensis, the remaining bulbous species of
Haworthia, in the Flora of Tropical Africa (Baker 1898).

Thirteen years after the appearance of the description of Haworthia stenophylla,
Baker (1904) published the description of another taxon which he regarded as
closely related to H. tenuifolia (Figure 6). This species was published under the
name H. subspicata and its locality was given as "Transvaal: Modderfontein". The
plant on which the original description was based, was discovered by Paul Conrath
(1861--1931), a chemist and assistant manager of the explosives factory at
Modderfontein from 1895 to 1902 (Gunn & Codd 1981). Berger (1908) extended
the distribution of this taxon to include a collection of Drége (probably I.L. Drege)
from Nummejaarsprint, probably an orthographic mistake of Nuwejaarspruit, near
the Orange River. Although the derivation of the specific epithet, which means
"vestigially veined" is unclear (De Graaf 1983), it probably referred to the
incomplete striated appearance on the abaxial leaf surfaces, a phenomenon
observed in certain clones of Chortolirion angolense. No sketch or figure was
included with the description of Haworthia subspicata. Baker clearly did not regard
this species as closely related to H. angolensis which he described in 1878. The
description of H. subspicata was Baker’s final contribution to the circumscription of
taxa currently included in the synonymy of Chortolirion angolense.

[INSERT FIGURE 6 NEAR HERE]
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The period which followed was dominated by Alwin Berger (1871-1931), a
German horticulturist and botanist, who, inter alia, revised the tribe Aloineae for
Adolph Engler’s Das Pflanzenreich (Berger 1908). Although Berger never had the
opportunity to examine the South African succulents which he studied for many
years (Uitewaal 1949) growing in their natural habitats, his taxonomic work was
generally very accurate and some of his taxon circumscriptions are still accepted at
present (Herre 1971).

Berger (1908) regarded the characteristics of H. angolensis, H. tenuifolia., H.
stenophylla and H. subspicata as irreconcilable with Duval’s circumscription of the
genus Haworthia and proposed that these four species be placed in a separate genus,
Chortolirion. The main reason advanced by Berger (1908) for this proposal was the
presence of an underground bulb in these species. He further stated that their
growth pattern differed markedly from that of Haworthia species in general, and
especially in regard to the deciduous nature of their leaves as well as in certain
floral and fruit characteristics. In the latter two instances he particularly stressed the
fact that both the distal part of the seed capsules (Figure 7) as well as the styles and
developing seed capsules were always attenuated.

[INSERT FIGURE 7 NEAR HERE]

In January 1913 Moritz Kurt Dinter (1868--1945), a well-known German
botanist who undertook several study expeditions to South West Africa, discovered
a fifth species which belongs to Chortolirion Berger. In 1914 he described it as C.
bergerianum thereby honoring Alwin Berger who distinguished this genus from
Haworthia. The type locality of the species was given as the farm "Voigtland", 29 km
to the east of Windhoek (Dinter 1914). To distinguish C. bergerianum from C.
tenuifolium (Engl.) Berger and C. subspicatum (Bak.) Berger, Dinter pointed out
that the leaf edges of the firstnamed taxon were finely serrated, a phenomenon
which, according to him, was not found in the two lastnamed taxa. He differentiated
between C. angolense (Bak.) Berger and C. bergerianum on the ground that the
latter taxon bore brownish-white flowers in contrast to the reddish-brown flowers of
C. angolense. C. stenophyllum (Bak.) Berger differed from C. bergerianum in that the
pilose abaxial leaf surface which apparently was present in C. stenophyllum, did not
occur in Dinter’s species. He also stated that the leaves of C. bergerianum were in no
way articulated --- a phenomenon found in all four other species of Chortolirion
(Dinter 1914).

With the exception of Jacobsen (1954, 1974, 1977), Riley & Majumdar (1979)
and Court (1981) who were aware of the description of C. bergerianum, this taxon
was ignored by most of the taxonomists who paid attention to the tribe Aloineae.
Even Obermeyer (1973) neglected to mention Chortolirion bergerianum M.K. Dinter
and limited her discussion to the four Chortolirion species mentioned by Berger
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(1908). In this revision Obermeyer (1973) regarded Chortolirion as synonymous with
Haworthia. In contrast to the latter point of view, Marloth (1915) and Farden (1934)
accepted Berger’s proposed new genus, Chortolirion, and listed in it the same four
species that Berger had proposed.

In February 1943 Mr. B. Meintjes collected specimens of Chortolirion
stenophyllum against the south-eastern slopes of North Cliff Ridge in Johannesburg.
An excellent illustration of this plant, executed by Edith K. Burgess, appeared the
next year (Dyer 1944). A whole plant was shown together with detailed sketches
portraying both the leaf and floral morphology. Dyer (1944) used this portrayal of C.
stenophyllum as basis for the discussion of the natural variation found amongst the
four species which Berger classified in Chortolirion. He was therefore the first to
propose a reduction in the number of species in Chortolirion. To substantiate his
statement he drew attention to the great morphological variation which was found
amongst individuals of the same species in the genus. According to Dyer the
interspecific differences between C. stenophyllum and C. subspicatum on which first
Baker and later Berger recognized two separate species, should be reconsidered
with the possible acceptance of the latter taxon as a synonym of the former.

Uitewaal (1899--1963), well-known Dutch botanist and expert on succulents,
also published several articles on the tribe Aloineae. He supported the generic
classification of the four species which Berger (1908) placed in Chortolirion
(Uitewaal 1947). The thin leaves with their enlarged bases and articulated
appearance were mentioned by Uitewaal (1947) as characteristics irreconcilable
with the generic delimitation of Haworthia. He also drew attention to the superficial
floral similarities which exist between these two genera.

In an effort to establish a key for the family Liliaceae which could be included
in Dyer (1976), Obermeyer (1973) decided that Chortolirion Berger could not be
afforded separate generic status. This decision was based on the apparent floral
resemblances which exist between Chortolirion and Haworthia (Figure 8). She also
drew attention to the fact that the thin, narrow leaves and bulbous bases of the
species which had been included in Chortolirion by Berger (1908) resembled the
vegetative morphology of Haworthia graminifolia G.G. Smith. She regarded the
presence of a bulb in Chortolirion as insufficient motivation for the creation of a
separate genus. She also claimed that the short terete style was clearly
distinguishable from the ovary during the early flowering stage and that these two
structures thus did not coalesce. She attributed the presence of acuminate ovaries
and capsules in Chortolirion to the fact that the distal ovules were infertile and
stated that this phenomenon was also noted in other species of Haworthia. These
were, however, not mentioned. Rowley (1972) expressed the opinion that
Chortolirion was closely related to the section Fusiformes W.F. Barker of the genus
Haworthia. H. graminifolia G.G. Smith, the taxon which Obermeyer (1973)
compared with Chortolirion Berger, was also included in this section (Jacobsen 1977,
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1986). Rowley (1972), however, offered no further evidence in support of this
apparent resemblance between the abovementioned species. Obermeyer (1973)
further claimed correctly that the differences on which Baker (1896, 1898) and later
Berger (1908) based the four species in the genus Chortolirion, provided insufficient
evidence for the recognition of more than one species. Bayer (1972) had also stated
that it would be a logical step to reduce Chortolirion Berger from a genus consisting
of five species to a monotype. On the ground of this formal taxonomic proposal by
Obermeyer (1973) H. tenuifolia, H. stenophylla and H. subspicata were placed in
synonymy under H. angolensis. It is significant that in her discussion of the synonyms
of the latter species, Obermeyer did not mention Chortolirion bergerianum.

[INSERT FIGURE 8 NEAR HERE]

Bayer (1974, 1975) argued that the genus Haworthia could not be accepted as
being uniform. He recognizes the latter genus as consisting of three clearly
distinguishable subgenera. This interpretation allows the inclusion of Chortolirion in
Haworthia only if due note is taken of the differences within Haworthia. Although
Scott (1985) rejected Bayer’s (1974, 1975) subgeneric approach to the genus
Haworthia, he supported the recognition of Chortolirion as a genus in its own right.
Court (1981) supported the generic approach which Bayer (1974a, 1975) proposed
and recognized the genus Chortolirion as monotypic with C. angolense the only
species. Fabian and Germishuizen (1982), however, supported Obermeyer (1973)
and classified this taxon as H. angolensis. Rowley (1980) accepted the approach
which Obermeyer (1973) followed only in part since he regarded Chortolirion as
synonymous with Haworthia, but recognized the generic status of Astroloba.
Obermeyer (1973) preferred to accept Astroloba as a synonym of Haworthia. In their
synoptic works Dyer (1976) and Gibbs Russell et al. (1984, 1985) supported the
approach that Obermeyer (1973) followed. Phillips (1951), however, still recognized
the generic status of Chortolirion. Jacobsen (1977) and Riley & Majumdar (1979)
did not accept the morphological resemblances which exist amongst the Chortolirion
species as pointed out by Obermeyer (1973). In strict accordance with the
traditional generic approach (Berger 1908), they interpreted Chortolirion as a genus
with five species.

Summary

This analysis of the taxonomic history of Chortolirion revealed that the criteria
previously used to distinguish five species in the genus, represents nothing more
than natural variation in the vegetative morphology of a widespread species more or
less restricted to the summer rainfall region of southern Africa. A multidisciplinary
revision of taxa of Chortolirion, with as many populations represented as possible
was recently carried out. The revision has shown that Chortolirion warrants
recognition as a monotypic genus, with C. angolense the only species.
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Figure 1. Growth form of Chortolirion angolense in habitat in grassland at

Potchefstroom, south-western Transvaal. The soil has been removed to show the
bulb morphology.
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Figure 2. Type specimen of Haworthia angolensis Baker. [Welwitsch 3756,
Herbarium of the British Museum (Natural History) (BM)]. Reproduced with
permission.
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Figure 3. Type specimen of Haworthia tenuifolia A. Engler. [Marloth 1049,
Herbarium of the Botanischer Garten und Botanisches Museum Berlin-Dahlem
(B)]. Reproduced with permission.
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Figure 4. Type specimen of Haworthia stenophylla Baker. [Galpin 858, Herbarium of
the Royal Botanic Gardens, Kew (K)]. (¢) RBG, Kew.
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Figure 5. Specimen of Haworthia saundersiae nom. nud. kept at K. (¢) RBG, Kew.
(See text for explanation).
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Figure 6. Type secimen of Haworthia subspicata Baker. [Conrath 645, Herbarium
of the Institut fiir Systematische Botanik der Universitdt Ziirich (Z)]. Reproduced
with permission.
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Figure 8. Single flower of Chortolirion angolense. (Specimen from Pretoria).
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Taxonomic history of Poellnitzia Uitewaal, a monotypic genus of Alooideae (Asphodelaceae)

by Gideon F. Smith

Department of Plant Sciences, Potchefstroom University for Christian Higher Education, Potchefstroom,
2520, Republic of South Africa

Abstract

The genus Poellnitzia Uitewaal was described 51 years ago and have been variously combined with, and separated
from Aloe L., Apicra Haworth non Willdenow, Haworthia Duval and Astroloba Uitewaal. In the author’s study
of the smaller genera of the Alooideae, Poellnitzia was found to be one of the most distinctive elements of the
subfamily, and so is to be retained as a separate genus. However, its current status in the literature is, to say the
least, confusing. This paper reviews briefly the taxonomic history of this monotype.

Introduction

Poellnitzia rubrifiora (L. Bol.) Uitewaal is a low-growing, caulescent, succulent herb. Stems can reach a length
of some 250 mm and are densely leaved. The ovate leaves are pungent-acuminate and up to 40 mm long (Figure
1). The inflorescence, produced during the summer months, is an unbranched raceme and bears red to brightly
orange flowers in secund fashion. P. rubrifiora has a restricted distribution in the Robertson and Bonnievale dis-
tricts of the south-western Cape Province of South Africa. This region receives its precipitation mainly during
the winter months whilst the summer months are hot and dry. P rubriflora grows in a fairly arid region and
shares its range of distribution with a number of other succulent plant species (Figure 2 ),

In terms of conservation status Hall ef al. (1980) and Hall & Veldhuis (1985) list P rubrifiora in the category
indeterminate. This conservation status category is defined as one for plants that are known to be either en-
dangered, vulnerable or rare, but due to lack of study, cannot yet be placed convincingly in one category in prefer-
ence to another.

Figure 1. Poellnitzia rubrifiora in habitat at Langverwacht near Bonnievale, south-western Cape Province. The
leaves are usually glaucous-green but turn brown in the sun.
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The genus name Poellnitzia honours Dr. Joseph Karl Leopoldt Arndt von Poellnitz (4 May 1896 — 15 Febru-
ary 1945). He was a German agriculturist and botanist and had a general interest in succulent plants, particularly
the tribe Aloineae [sensu Hutchinson (1959)]. As a child Von Poellnitz suffered from scarlet fever and subsequent-
ly from poliomyelitis. Although regaining sufficient use of his legs to walk again with difficulty, he also suffered
disturbance of eye sight, hearing and speech which he could not get rid of (Bayer 1982). Both Von Poellnitz and
his only daughter died tragically in bombing raids during World War II. Von Poellnitz cultivated specimens on
which his descriptions of new taxa were based at the family estate at Oberlédla near Altenburg, Thiirigen. Unfor-
tunately he prepared few herbarium specimens and the application of names published by Von Poellnitz present
many difficulties to taxonomists. For additional biographical information on Von Poellnitz, Stafleu and Cowan
(1983) should be consulted. The typification of some species names published by Von Poellnitz have been dis-
cussed by Bayer (1982). Selections of his publications are enumerated by Bullock (1978) and Newton (1987).

The taxonomic history of Poellnitzia Uitewaal

The first reference to a taxon which is currently included in Poellnitzia, was published by Dr. HM.L. Bolus
(1877—-1970), then curatrix of the Bolus Herbarium at the University of Cape Town as well as editress of the
Annals of the Bolus Herbarium. However, she classified this taxon, which was collected in 1917 by a certain Smith,
in the genus Apicra Haworth non Willdenow. With reference to the bright red flowers, a phenomenon which up
to that time was unknown in the genus, she named the species Apicra rubriflora (Bolus 1920). The type specimen
consists of four inflorescences and a vegetative shoot (Smith s.n. sub NBG 2/17, Herbarium Bolusianum 45213).
An illustration by Mary M. Page, showing a vegetative shoot, part of an inflorescence and some floral charac-
teristics accompanied the description. The type locality of A. rubriflora was given as the Swellendam division,
Bonnievale. Bayer (1982) rightly expressed his surprise over the fact that this distinctive species only became known
to botanical science at such a late stage. He pointed out that Oldenland’s “28 Aloe africana rotunda, folio parvo
et in acumen rigidissimum exeuente” which was mentioned in Valentijn (1726), probably referred to this taxon.
However, no proof of this exists.

Figure 2. In habitat specimens of Poellnitzia rubriflora usually grow under the protection of other xerophytic,
sclerophyllous species.

Von Poellnitz (1939) described a second species closely related to Apicra rubrifiora, viz. Apicra jacobseniana.
This species apparently differed from A. rubriflora in that it possessed somewhat smaller leaves, whilst there were
also slight differences of phyllotaxy (the arrangement of leaves along a shoot axis) between these two species
(Uitewaal 1939). A. jacobseniana was allegedly gathered near Worcester (Hunt 1981). Uitewaal later reduced this
species, of which the type specimen was sterile, to varietal rank under A. rubriflora (Jacobsen 1977). The leaf
characteristics originally used to distinguish this taxon initially known as A. jacobseniana and later as Poellnitzia
rubriflora (H.M.L. Bol.) Uitew. var. jacobseniana (V. Poelln.) Uitew. were, however, insufficient ground for its
segregation from Apicra rubriflora (Jacobsen & Rowley 1955).

Especially the flowers of Apicra rubrifiora differed from that of the other known species of Apicra. Uitewaal
(1940) regarded these differences as sufficient motivation for the creation of monotypic generic status for this
taxon as Poellnitzia rubriflora. The fact that the edges of the outer perianth segments of the flowers were fused
with the main veins of the inner perianth segments, the connivence of the perianth lobes (Figure 3) as well as
the elongated bright red to orange-red perianth tube, convinced Uitewaal (1940) that this species did not belong
in Apicra Haw. non Willd.
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Although Apicra Haw. was a later homonym of Apicra Willd., and therefore illegal, Stearn (1939a, b) suggested
that it should be conserved in favour of Apicra Willd. However, eight years later, Uitewaal (1947) published a
new name, Astroloba, for Apicra Haw. non Willd. This proposal of Uitewaal was accepted since a large number
of changes in author citation would otherwise have been required in both Haworthia Duval and Astroloba Uitewaal.
Poelinitzia rubriflora, originally described as Apicra rubriflora, was therefore at no stage known as Astroloba
rubriflora as the monotypic genus Poellnitzia Uitew. was established some seven years before publication of the
name Astroloba Uitewaal. Lamb (1978) therefore designated this species incorrectly as Astroloba rubriflora L. Bolus.

Parr (1971, 1972) suggested that P. rubriflora and P. rubrifiora var. jacobseniana, together with the species
of Astroloba, be placed in a new section, the Quinquefariae, in the genus Haworthia. However, with regard to
Poellnitzia he offered no reasons for this decision. Bayer (1972) objected to this taxonomic revision by Parr and
suggested that Poellnitzia and Astroloba be reinstated at generic level. Both Obermeyer (1973) and Dyer (1976)
accepted the inclusion of Poellnitzia in the synonymy of Haworthia. In contrast to this approach, Rowley (1980)
suggested that Poellnitzia shares more characteristics with the genus Al/oe L. The following year Rowley validated
his proposed combination, viz. Aloe rubriflora (L. Bol.) G.D. Rowley (1981). Rowley (1985) motivated the generic
shift of Poellnitzia to Aloe by stating that the bright orange red flowers of Poellnitzia are probably bird-pollinated
and likens its habit to that of Aloe aristata Haw., A. humilis (L.) Mill., A. descoingsii Reynolds ‘.. and others”.
However, Poellnitzia shares few characteristics with the Aloe species mentioned above. Furthermore, it is unlikely
that the connivent flowers of Poellnitzia could be exclusively bird-pollinated. A pencil drawing of a vegetative
stem of Poelinitzia rubriflora (then known as Apicra rubrifiora) executed by JT. Bates in 1933 is reproduced in
Rowley (1985). He also provided a comprehensive biography of Bates (1884 —1966), a well-known English collec-
tor of succulent plants. Both Rowley and Bates incorrectly list Marloth as the author of Apicra rubrifiora.

Riley & Majumdar (1979) and Court (1981) upheld Poellnitzia as a monotypic genus, whilst Gibbs Russell
et al. (1984, 1985) followed Parr’s view and accordingly referred to this taxon as Haworthia rubriflora (L. Bol.)
Parr. Hunt (1981) wrote a short historical review of the nomenclature of Poellnitzia rubriflora which was
published together with an illustration which in particular showed the floral characteristics according to which
this taxon could be clearly distinguished from the genera Haworthia, Astroloba and Aloe.

Summary

Since the description of P. rubriflora as Apicra rubriflora, this taxon has already been referred to four genera
in the Alooideae. In summary, morphological differences between Poellnitzia, Astroloba, Haworthia and Alce
that were elucidated more than fifty years ago still serve to readily distinguish them, especially in floral charac-
teristics. Based on the correlated characters of flower colour, connivence of the tips of the perianth segments
and secund floral disposition, Poellnitzia forms a distinct entity that should be maintained as a separate mono-
typic genus.
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CHAPTER 4

PALYNOLOGY AND REPRODUCTIVE BIOLOGY

"Pollen is the vital link between each generation of flowering plants."
S.C. Ducker & R.B. Knox: 1985

"The paucity of data on monocot pollen represents a considerable handicap to paleobotanists and
evolutionary botanists interested in studying the evolution of monocots and, in general, the early

evolution of the angiosperms.” .
M.S. Zavada: 1983.
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CHAPTER 4

PALYNOLOGY AND REPRODUCTIVE BIOLOGY
4.1 INTRODUCTION

4.1.1 Background

The second quoted passage that heads this chapter provided the impetus and ratio-
nale for the palynological investigation of selected genera of the Alooideae.
Palynology is the study of pollen [fossil (Arnold 1947; Zavada & Crepet 1985, 1986;
Traverse 1988) and extant (see Faegri & Iverson 1975 for and overview)] and
spores, generally focusing on the structure of the wall rather than on living, internal
features. Palynological evidence has proven useful at all taxonomic levels. One
objective particularly of paleopalynologists is to provide additional data that can
either support, refine or refute the proposed phylogenetic schemes based on,
amongst others, studies of extant pollen (Zavada 1984). Data obtained from paly-
nological investigations have also been of value in studies such as stratigraphy
(Daghlian et al. 1984), paleoecology (Zavada & Taylor 1986; Zavada 1987), repro-
ductive biology (Smith 1991) and, along with wood (Taylor 1981), in archaeology.

In its widest sense reproductive biology is the study of structures, processes,
mechanisms, and significant biotic and abiotic factors involved in the reproduction
of an individual, population or species. These data contribute information for use in
interpreting relationships amongst taxa and their possible phylogeny (Jones &
Luchsinger 1986; Radford 1986). The reproductive biological aspects of Chortoli-
rion and Poellnitzia which are discussed in this chapter include comparative physio-
logy of pollen grain germination (in vivo and in vitro), reproductive potential,
pollination type, floral biology and flowering periodicity.

To avoid possible misunderstanding in this chapter the descriptive terminology
pertaining to pollen development will be clarified in the next few paragraphs [see
for example the attempts of Green (1980) at a revised terminology for the spore-
containing parts of anthers]. The following terminological explanation is based
largely on Stanley & Linskens (1974). In angiosperms the microspores (male
spores) are formed by the anthers. The anther normally consists of two lobes
(thecae) each with two locules [see also Keijzer (1987a, b) and Keijzer et al. (1987)
on the anthers of Gasteria verrucosa (Mill.) Duv.]. Each locule contains a single
elongated microsporangium (pollen sac). Pollen development takes place in the
microsporangia. Upon maturation two bordering locules dehisce by means of one
longitudinal slit. The two anther lobes (thecae) are fused together by connective
tissue which consists of vegetative cells. The connector which supports the anthers
and attaches it to the receptacle of the flower is called the filament. A stamen
consists of the filament and the anther. After formation of the microspores in the
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anther, they undergo one, two or three mitotic divisions, followed by a resting period
varying from a few hours to many months. After mitosis the mature microspore is
referred to as a pollen grain.

The term microspore refers only to the uninucleate structure released from
tetrads after meiosis. The term pollen grain describes the above structure after
mitosis of the microspore nucleus and therefore containing the developed vegetative
(tube) and generative (male) cells. The pollen grain, ready to germinate and grow is
considered the multicellular male gametophyte. Male gametes (sperm cells) are
formed in the pollen grain (or the pollen tube) which forms on germination of the
pollen grain.

Young anthers contain archesporial cells which differentiate to form the
parietal cell layer and sporogenous tissue. The parietal cells produce the outer wall
of the anther and an inner layer, the tapetum. In Aloe the outer wall consists of
three layers: an epidermis, an endothecium and one middle layer. The fourth,
innermost locule wall layer is the tapetum (Keijzer 1987a, b; Keijzer & Cresti
1987). Cells of the sporogenous tissue give rise to many pollen mother cells
(microsporocytes or meiocytes) which divide to yield the microspores which mature
and are shed as pollen grains. The multicellular pollen grain transfers the male
genome to the female organ by pollination on the stigma (Ducker & Knox 1985).

This chapter is primarily concerned with the morphology and physiology of
mature pollen grains and their transferral to receptive stigmatic surfaces. It is
noteworthy that the standardization of terminology in pollen and spore morphology
has also been a concern of palynologists for many years. In spite of attempts by,
amongst others, Reitzma (1970), Praglowski (1971), Praglowski & Punt (1973), and
Nilsson & Muller (1978), general agreement on terminology is yet to be achieved.
For the purposes of the present investigation the pollen morphological terminology
of Erdtman (1966, 1969) was found to be suitable and is used throughout.

The lilialean complex (sensu lato but exclusive of the Orchidaceae) includes
some 550 genera and 10 000 species distributed amongst more than 50 families [see
for example Goldberg (1989)]. In the complex four main groups can be recognized:
a) a primitive, basal melantheaceous group, b) an anthericaceous group, ¢) a
liliaceous group, and d) an asparagaceous group. Roth et al. (1986) investigated the
pollen morphology of 140 genera and 640 species from the complex, concentrating
on the groups mentioned under a) and b) above. They came to the following
general conclusions:

i) the overwhelming majority has monosulcate pollen;

ii) reticulate exine sculpturing occurs frequenthy; and

iii)  parallel evolution of pollen with distinct areas of coarse and fine reticulum
was observed in many taxa.
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These three conclusions are also applicable to Aloe bowiea, Chortolirion, Poellnitzia
(see 4.3, 4.4.1,4.4.2 and 4.5.1 for discussions) and Haworthia (Greyling et al. 1990).
However, the five taxonomically important pollen features which Roth et al. (1986)
established for the lilialean complex are absent from the aloeoid taxa and need not
concern us here.

Zavada (1983, 1984) has suggested that monosulcate pollen grains with a
tectate-columellate wall (perforate or imperforate) is most probably primitive in
extant monocotyledons. However, it is noteworthy that this primitive pollen wall
structure differs significantly from the atectate or granular walls found in the
Nymphaeaceae. Based on morphology it has been suggested that the monocotyle-
dons separated from an early nymphaeacean-like ancestor (Cronquist 1981). The
tectate-columellate wall structure also occurs among ranalean taxa and appears to
be an early palynological development in the dicotyledons. This places the primitive
monocots on the same evolutionary level as the derived tectate-columellate
ranalean dicots, lending support to the dicotyledonous origin of monocots (Zavada
1983).

The tectate-columellate pollen type (perforate condition) is also present in
the Alooideae. However, the pollen morphology of the subfamily has not been
extensively investigated [see Smith (1991) for references]. Although various authors
have described the pollen of species of one or more genera of the Alooideae as part
of pollen floras or of wider surveys of pollen grain ultrastructure, there has been no
real attempt at deriving taxonomic useful characters from palynological investi-
gations. With the possible exception of the Cactaceae [see for example Anderson &
Stone (1971) on Lophophora Coult.] and the Mesembryanthemaceae [see Dupont &
Hartmann (1982) on Leipoldtia L. Bol.] succulent plants in general have not
received the palynological attention that they deserve.

This chapter includes contributions on improved methodology for studying
pollen by means of scanning electron microscopy (Smith & Tiedt 1991), the pollen
morphology of Aloe bowiea (4.3) the pollen morphology and reproductive biology
of Chortolirion (Smith 1988, 1991) and the pollen morphology (Smith & Van Wyk
submitted) and biology and ecology of pollination (4.5.2) of Poellnitzia.

The palynological investigation of the Alooideae should not be regarded as
having been completed with the contributions included in this chapter. Future
surveys of pollen in the subfamily should have three primary goals in mind: a) to
provide comparative morphological date for assessing the relationships between the
Alooideae and Asphodeloideae within the family Asphodelaceae, b) to assess at
which level of the subfamilial hierarchy pollen characters are useful in determining
taxonomic position (if at all) and, ¢) to assess the phylogenetic relationships of taxa
within the Alooideae as elucidated by pollen morphology. Studies of pollination
ecology and pollination biology would also benefit greatly from less speculation and
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more detailed studies and careful observations in habitat.
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A rapid, non-destructive osmium tetroxide technique for preparing pollen for scan-
ning electron microscopy

Gideon F. Smith! & L. R. Tiedt?

Summary

Smith, G. F. & Tiedt, L. R.: A rapid, non-destructive osmium tetroxide technique for
preparing poilen for scanning electron microscopy. — Taxon 40: 195-200. 1991. — [SSN
0040-0262.

A new, rapid, non-destructive technique for the preparation of pollen is described, in which
dissected anthers are fixed with osmium tetroxide vapour. This method permits the
examination without modifying the pollen grain morphology and ultrastructure and the
natural state of hydration. Apertural structures are perfectly preserved and neither debris
nor artifacts are deposited on the grains. The pollen cementing substances, such as
pollenkitt, remain intact and can assist in the functional interpretation of pollen types. This
new method may help to obtain optimal structural and functional information from pollen
study.

Introduction

Scanning electron microscopy (SEM) has become the most common means to
examine pollen morphology (Skvarla & al., 1989; Rowley & al., 1987-1988). Since
Erdtman (1966, 1969) introduced the well-known acetolysis method a number of dif-
ferent methods have been developed to prepare pollen for SEM, e.g., methods to
observe single grains (Daghlian, 1982), ultrasonication (Lynch & Webster, 1975), and a
filtering technique (Bredenkamp & Hamilton-Attwell, 1988). However, in most light
and electron microscopic investigations of pollen morphology and ultrastructure
acetolysed material is used exclusively (Hesse & Waha, 1989). Therefore acetolysis is
widely considered as the common basis for the comparison of pollen grains (Coetzee
& Van der Schijff, 1979). Although acetolysed pollen grains are clear and give
excellent topographic information of the pollen wall, this method has numerous
disadvantages, as discussed in detail by Hesse & Waha (1989).

We came across these problems when studying the poilen of Chortolirion Berger
and Poellnitzia Uitewaal as part of our taxonomic revision of the monotypic genera in
the Alooideae (Asphodelaceae sensu Dahlgren & al., 1985). During this study
acetolysis was initially employed. However, use of this method resulted in the loss of
large numbers of pollen grains, and in changes in shape and volume of the acetolysed
grains (Fig. 1). Changes in pollen grain volume are usually associated with har-
momegathic mechanisms, that is, mechanisms enabling the compiete pollen walil to
react (contract or stretch) to the turgor pressure of the cytoplasm during de- or
rehydration (Wodehouse, 1935; Blackmore & Barnes, 1986). Although the acetolysis
procedure is known to cause dehydrated, collapsed pollen grains to resume their nor-
mal shape (Coetzee & Van der Schijff, 1979), it often makes bilaterally symmetrical

! Department of Plant Sciences, Potchefstroom University for Christian Higher Education, Pot-
chefstroom, 2520 Republic of South Africa.

% Laboratory for Electron Microscopy, Potchefstroom University for Christian Higher Education, Pot-
chefstroom, 2520 Republic of South Africa.
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grains appear radially symmetrical and may result in incorrect measurements being
taken for the polar and equatorial axes. Pollen grains might therefore be classified in
the wrong symmetry and size classes.

To alleviate these disadvantages, we prepared pollen samples for SEM using the
ultrasonication method of Lynch & Webster (1975). Use of this method, however,
resulted in the deposition of visually interesting artifacts and debris on and around the
grains, thereby obscuring the microstructure of the pollen exine (Fig. 2), and alsoin a
considerable loss of material. In view of these problems, we then resorted to the less
damaging and cleaner filter technique of Bredenkamp & Hamilton-Attwell (1988).
This method, however, improved the results only for Chortolirion (cf. Smith, 1988,
1991), whereas the grains of Poellnitzia were still swelling excessively (Fig. 3). A further
disadvantage common to all methods discussed above is the loss of pollen surface
coatings, for example of pollenkitt. The removal of such non-sporopolienin
substances hampers the functional classification of pollen grains and distorts the
interpretation of adaptations to specific modes of pollen dispersal and pollination
(Hesse, 1981; Hesse & Waha, 1989).

We therefore settied on a rapid, non-destructive osmium tetroxide technique for the
preparation of our pollen samples of live material for SEM (Tiedt & al., 1987).
Whereas none of the previously used techniques (acetolysis, ultrasonication and filter-
ing), had proved completely satisfactory, the osmium tetroxide method entirely cir-
cumvented damage to and distortion of pollen grains. To evaluate the osmium tetrox-
ide vapour fixation method, its results were photographically compared with pollen
preparations obtained by conventional preparation schedules.

Materials and methods

Pollen samples taken from herbarium specimens, having dried naturally over years of
storage, can be prepared for SEM (for example by acetolysis) without preliminary
treatment (Arens & Traverse, 1989). However, fresh pollen must be dehydrated prior to
the preparation for SEM. This process involves a sequence of steps, the first usually
being fixation (Clark & al., 1986). Palynologists usually fix their material in a stan-
dard formalin-acetic-acid-alcohol (FAA) solution (Lynch & Webster, 1975). However,
fixatives containing alcohol are coagulative and may cause specimen distortion and
loss of details (Hesse, 1981; Clark & al., 1986). In the method used by us fixation is
accomplished by means of osmium tetroxide (OsO,), an extremely toxic substance
that must always be handled with great care under a fume hood.

Our material was prepared as follows: Freshly collected polliniferous parts (usually
carefully dissected post-anthesis anthers) were taken from living specimens and placed
in a petri dish next to, but not in direct contact with, small drops of 2 % OsO,. The
petri dish was again covered with its lid and left in the fume hood for 24 h, after which
the OsQ, drops were removed and the samples left to air-dry for 24 h. The fixed plant
material was then removed and mounted onto SEM-stubs with conductive carbon
cement (“Leit-C nach Gocke”, Neubauer Chemikalien). Critical- point drying was not
considered necessary as sturdy structures such as pollen grains with intact intines
retain their shapes when treated as above. The stubs were subsequently carbon-
flash-evaporated and sputter-coated with a gold/palladium alloy (60 : 40) to a
thickness of 3 nm. The samples were studied with a Cambridge Stereoscan 250 S
operating at 10 kV.
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Results

The ultrastructure and morphology of pollen grains of Chortolirion have been
reported in detail elsewhere (Smith, 1988) and will not be repeated here. Pollen grains
of Poellnitzia are monosulcate and reticulate (Fig. 3, 5; tectum perforatum sensu
Praglowski & Punt, 1973).

Figures 1-6 demonstrate the results obtained when the respective methods were
compared. The swelling of acetolysed pollen grains of Poellnitzia is clearly visible in
Fig. 1. It is therefore evident that such typical monocotyledonoid cymbiform pollen
grains will be incorrectly interpreted as radially symmetrical unless results based on
acetolysed samples are compared to those obtained from samples of untreated grains.
Ultrasonication alleviated the problem of rehydration of post-anthesis pollen grains
but resulted in the deposition of extraneous material on the grains, both in Chor-
tolirion (Fig. 2) and Poellnitzia. When the filtering technique was applied, pollen of
Poellnitzia again showed an excessive increase in diameter, and artifacts were also
deposited on the grains (Fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>