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SUMMARY

The difficulties involved in the taxonomy of the genus
Crassula, such as the extensive variation and often difficult
species complexes, vicariousness and hybridization, are sketched
against a historical background, These difficulties have prompted
the author td review concepts of taxa from subspecific to generic
level and have also led to the approach adopted in this work.

It is argued that in several genera and sections, as
previously recognized, too much stress was placed on the several
floral characters which form part of a pollination syndrome which
is shown up by convergent developments of these flower types.

The different types of seedling mprphology recognized
are considered in relation to the morphology of adultiplants and
their affinities at specific and secfional level, -

The distribution of the hydathodes has proved useful in
the delimitation of supraspecific taxa. The morphology of the
developiné seedlings and the distribution of the hydathodes on .
the leaves become the main arguments for a new classification in
the genus Crassula, |

A cytological review stresses the different basic chromo-
some numbers (8,7) and their structural differences for the de-
limitation of the subgenera, ?roblems in determining the original
basic number and the high percentage of polypleidy with various
rainfall conditions are évaluated.

Subsequently the characteristics and affinities of
Crassula and its subgenefic taxa are briefly discussed., .

The key to the species, subspecies and varieties is
divided into twelve groups which’are similar to sections or groups
of sections recognized,

Within the genus Crassula 2 subgenera, 21 sections, 11



Southern African{
subsections éHEWIZZHEEébieé"with 124 subspecific taxa are disting-
‘uished, described, their variation recorded and their diagnostic

features accentuated. Species insufficiently known and excluded

are briefly discussed.

NEW_TAXA AND NEwW COMBINATIONS PROPOSED

The following new taxa~are described: subgen, Levifolia, sect.

Galpiniflora, sect., Caducifolia, subsect, Fasciculares, subsect,
ININAAAPNP NP NP NI NAAAAAANT N ONS NN NSNS AN NN

Glabrae, subsect. Scabrae, subsect, Amplexicaules, subsect,
L eV W W N PN S N, R e W and

Imbricatae, subsect, Epedunculatae, subsect, Sphaericae, subsect.,
L e S e O ) P T W U N I N NS N st e

Deciduae, subsect, Caespitosae, C., tuberella, C, minuta, C.'elsieae,
L S O PN INANANAANINININSNS AL NS gt OO NI NSNS i N

C. brachystachya, C, latibracteata, C, ammophila, C, muscosa var,
B T e U i T e I I P i el

sinuata, var, rigida, C, corallina subsp, macrorhiza, C. pellucida
L e . e e T L

subsp, spongiosa, C, sarmentosa var, integrifolia, C, multicava
B e Dt

subsp, floribunda, C, arborescens subsp, undulatifolia, C, sarco-
TN S NNt NI NI NS TN NI N N

caulis subsp, monticola, C, ericoides subsp, tortuosa, C. tetragona

subsp, lignescens, C, setulosa var, longiciliata, C, southii subsp.,
NN I N PN e e O W

sphaerocephala, C, brevifolia subsp, psammophila, C, ausensis
L e N i . NS NI NN NP
subsp, ciliata and L, pageae is a new name,

O N
New combinations are proposed for the following taxa: sect,
Acutifolia (Schonl,), sect., Kalosanthes (Haw,), sect. Argyrophylla
L e O PN N SN P . e P W N e
(Schonl,), sect, Arta (Schonl,.,), subsect, Petiolata (DC.), subsect.

L e

L e e e

Latifolia (DC.), subsect, Exilis (Schonl.), C. sebaeoides (Eckl. &

TN NSNS NN, PN NP NSNS N NSNS
Zeyh,), C. grammanthoides (Schonl,), C, natans var, filiformis
L e e W i Mg e e W

(Eckl, & Zeyh,), C, thunbergiana subsp, minutiflora (Schbnl. &
NSNS AN NN

Bak. fo), C, campestris subsp, pharnacioides (Steud.), C. pentandras
L e P T ¥ VW W

subsp, transvaalensis (Kuntze), C. muscosa var, parvula (Eckl, &
L e W N N W) i ¥ )

Zeyh,), C, expansa var, fragilis (Bak.f.), var, filicaulis (Haw),
A~

ANAAAAAN
var, pyrifolia (Compton), C. capensis var, promontorii (Schonl, &
PN NS et . . PN NI NN

Bak.f.), var, albertiniae (Schonl.,), L. pellucida subsp. marginalis
PN NN N N . TN TN N

il



(Dryand, in Ait,), subsp. brachypetala (Harv,), subsp, alsinoides
. AN NS NS N N L

(Hook.f.), Co tetragona subsp, acutifolia (Lam.), subsp, rudis
R W e NN

(Schonl, & Bakof,), subsp, robusta (Toelken), subsp. connivens
. PN P L e T T o

(Schonl,), Co, multiflora subépa leucantha (Schonl, & Bak.f.),

P e W W N

C. subulata var, fastigiata (Schonl,), var, hispida (Schonl, &
PN NS P f

L P S W ]

Bak.f.), C, montana subsp, quadrangularis (Schonl,), C, barbata,
PN TN NS NSNS N

subsp, broomii (Schonl.), C, tomenteosa var, interupta (Harv.),
PN NS N AN NN

C. cooperi subsp., sedifolia (N.E.Br,), C, setulosa var, deminuta
ONSNSNAN NSNS . NS NN

(Diels), C. alba var. parvisepala (Schonl.,), C. sediflora var,
PN NSNS NN ™

amatolica (Schonl,), C. obovata var, dregeana (Harv,), C., capitella
[ Ve W W28 P T S

subép. thyrsiflora (Thunb,), subsp. meyeri (Harv,), subsp.
NN NSNS N NN

enantiophylla (Bak.f.), subsp. nodulosa (Schanl.), C. rupestris
NSNS NSNS AN N et

subsp, commutata (Friedr,), subsp, marnierana (Huber & Jacobsen),
L e T e e Y NSNS NN

C, perfoliata var, heterotricha (Schinz), var. falcata (Wendl,),
TN NN NN L T W L

C, lanuginosa var, pachystemon (Schonl, & Bak.f.), Ce. globulario-
NN NN e

ides subsp, illichiana (Engl.), subsp, argyrophylla (Schonl,),
AN N NN N

NI N NN NN -

C. sericea var, hottentotta (Marl, & Schonl,), var, velutina
PNt NN P T P

(Friedr,), C, namaguensis subsp., comptonii (Hutch, & Pillans), subsp.
L T N :

lutea (Schanl,), C., exilis subsp., garibina (Marl, & Schenl,),
. N NSNS N

fa e e d

C, elegans subsp, namibensis (Friedr), L, mesembryanthoides subsps
AN NN : .

hispida (Haw.), Ce. pubescens subsp, radicans (Haw,), subsp,
PN N B i Vst S Y

rattrayi (Schonl,), C. subaphylla var, virgata (Harv,). .
la e Ve Vg S SN
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INTRODUCTION

Hermann (1687) ﬁublished the first two illustrations of épecies of
South African Crassula and these were soon followed by more
illustrations and descriptions such as those of Breynius (1700),
Commelin (1706), Boerhaave (l?éD), Bradley (1732), Dillenius
(1732) énd Burmann (l?gB). Linnaeus (1753) described ten species
and during‘his lifetime accepted 28 species of Lrassula not all of
which are still included in the genus (cf, Tdlken, 1972). The

genera Septas and Tillaea were distinguished in Linnaeus's rigid

system by their 7 and 4-merous flowers respectively,

The number of species then increased rapidly being mainly
described by THunberg (1778), Linne (1781), Solander and Dryander
in Aiton (1789) and Lamarck (1786)., Schultes (1820) enumeratéd—90
species, At the beginning of the nineteenth cenfury Haworth (1812,
1821, etc,) described not only a number of new species, but also
divided the genus into sections and separate genera, The sub-
divisions into sections(prought some grouping énd)assisted enormously

: R

with identifications in the genus. Many of these sections, most
of which were validly published later by De éandolle (1828),.were
based on a single character and often include a number of different
elements, For instance, the species in the sect., Subulares wifh
their SuEuiate leaves are now inco rporated in three different
sections of two differenf gubgenera, In the case of the genus
Rochea, a varying number of different species was included ip gach
new treatment, Ecklon & Zeyher (1837) added yet another six genera,
but Harvey (1862) reduced their number from fourteen to six and
recognized 112 species. An evaluation of those genera, which are

now usually recognized at sectional level, was published by :

Schonland (1929).



Towards the end of the nineteenth century another upsurge
in the interest in the genus Crassula resulted .in many new species
being described mainly by N.E, Brown, E.G. Baker and S, Schonland,
So much so that Schonland (1929) distinguished 123 species without

including the genera Rochea, Dinacria, Grammanthes and Pagella,

This revision is the most recent work on the whole genus in
Southern Africa and ye# Schonland makes no claim of a complete -
monograph entitling his article "Materials for a critical revision
of the Crassulaceae", Many species and names are not critically
evaluated, so that many new names must be adopted, Also, it becomes
clear from his annotations and manuscripts that Schonland was unable
to investigate many types in great detail nor was he personally
able to investigate Harvey's herbariQm. This provisional situation
proﬁﬁeg the present revision,

The situation at subgeneric level especially Schonland's

/

'groups'}reflects the tentativeness of his treatment., The groups
usually comprise species with obvious affinities, The sectians
are based on thpse recognized by Harvey (1862), except that

Schonland subdivided the sect. Eucrassula into the sections

Tillagoideae, Stellatae, Tuberosae, Campanulatae. In this way,

he places even more stress on the shape of the flower, which, must
rather be viewed as a modification to form flower types with a
definite pollination syndrome. The sect, Sphaeritis is the most
striking example of a flower type which has developed in five
different sections, as is discussed in a later~chapter.l In féct,

Schonland (1929) suggests that the sect, Lampanulatae is polyphyletic

in orgin, but centinues to use an unnatural-grouping due to exessive

stress on a selected character.



On the other hand his Sect,\Globulealis a natural grDQp
of species, but he did not realize that his C. anomala, which he
recognized as an intermediate represents a transition from the
Globuleaitype of flower to the Sphaeritis-type., Consequently
some more species were ﬁaw included in the sect, Globulea. .

In the genus Crassula there are few natural groups which
are clearly recognizable at the same time, The two subgenera are
not at all clearly distinguishable, because for eéch characteristic
.fhere are a few exceptions, but in each case one can deduce from
other characteristics that the exceptions must be -attributed. to
modifications, e.g. the petals of the Sphaeritis-~type flower are
smooth and do not have a dorsal appendage.

However, in a large genus such as this, it is desirable
to divide it into Sectiogﬁ(cfg Davies & Heywood, 1963) although
some of them might be artificial groups such és the subsect,

Fasciculares in the sect. Anacampseriodes which shows no clear

discontinuety between it and the sect. Filipedes, Generally, the
sections represent a basic unit of species and, like the previous
example, shows cantinﬁity although one or several ultimate devel-

ments might be similar to other secfions, €.g. the rosulate habit

of L, crenulata is probably the reason why Schonland placed this

species in the Vaginata group. The Sphaeritis-type of flower is
another such develﬁﬁﬁent in several sections, while other flower
types ﬁrove to be more Significant or if they are polyphyletic.:in
origin the vegetative part of the plant shows the true affinity Dfi
the species concerned. The seedling morphology and tHe distribu-

tion of the hydathodes are also a good indication of similarities

of species such as C, namaguensis (secte, Argyrophylla) and

C, atropurpurea var, anomala {(sect, Globulea),

This means that the flower.types are recognized at sectional

i



level when they are monophyletic in origin, For this reason the

genera Rochea, Vauanthes and Dinacria were included in Crassula

so as to achieve a more uniform approach, Bé:ger (1930) among
others, warns against the use of genera that become unmanageably
large, but to compensate for fhis adverse effect the genus
Crassula was extensively subdivided into subgenera, sections and
subsections wich then become recognizable groups.

Clear groups are desirable and will enhance stability
but the level at which it is recognized cannot be dictated, The
pessimistic statement by Uhl (1948) will remain a characteristic
of the taxonomy of the Crassulaceae: "No two students agree as to
how many species, or even how many genera, should be recognized,
and the limits of certain genera and many species have long been
in dispute."™ The nature of the taxonomy of succulent plants is
usually not only compilicated by the fact that herbarium specimens
are éomewhat different in appearance from live plants, but rather’&a{
the amount of variation and their horticultural interest impede
simplicity of classification., It is further complicated in
Crassula by the fact that most taxa consist of numerous populatiogms
many of which are sufficiently far apart to be geographically
isolated, -Individual populations often show some variation, so
that the sbecific and subspecific levels must become subjective,
. For this reascn the suggestion of Hed&zrg (1958) was followszd in

b~ ew

that a species is-distiné@ished-hy—showing discontinuous variation
in at least tWo characters, and where possible these sHould also
be visiblé in hérbarium material, while subspecific rank is afforded
to those populatidns separated only by a single such character,
Sympatric forms of the latter type are given variatal.lemel.

Liberal use was made of .subspecific taxa in order to be able to

refer to some of the variation recorded,
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Many species of Crassula er?er to grow in rock crevices
or on shallow soil on rocks so that often only a few plants form
gén isolated population and consequently one cannct place as much

stress on vicariousness in Crassula as in the Proteaceae (Rourke,

1972), Species complexes such as C, tetragona, where the individual

taxa are geographically or ecologically isclated and might have
evolved in Epé isolatien, are considered as a number of subspecies,
This approach stresses the similarities rather than dissimilarities,

k

orderLevaluate its variation within a geographic unit, For instance,

Each taxon is seen in its phytogeographic distribution_ in

C. rupestris subsp, rupestris occasionally produces similar narrowly

lanceolate leaves in a population on the Huis River Pass as plants
of the subsp. commutata from the northern Richtersveld, However,
the shape of the squamae and the dense inflorescence in the latter
specimeﬂ, indicate that the two forms havé developed independently,
and do not represent intermediates, However, such convergent ;
evolution is best illustrated af sectional level in the shape of
the floweré, as discussed in chapter 2, | i

On the other hand, in some cases morphological separation

and geographical isclation are not complete. Plants of C, umbella,

south of the Vanrhyn's Pass, have two leaves which are only slightly
fused at the base, while in the Kamiesberg they are almost completely
fuéed to form a disc ?round the stem., On either side of this gap
of about 160 Km a few intermediates which grade into each main
populatibn occur, indicating that the two populations cannot, be
recognized as separate téxa°

At the same time, if one views the taxa in their phyto~
geographic range putative hybrids become more obvious, as they oc€ur

in. areas where closely related taxa show an overlap in their dis=



tribution or occur close to one another., The Doring River Valley
presents the plassic example of hybridization occurring where the
valley forms a gap in the barrier of the north-south running

mountains, L[, tomentosa var, tomentosa and the var. interupta

both occur here next to each another and are apparently hybrid-

izing extensively (see discussion under C, tomentosa).

In contrast with this, C, alpestris subsp, alpestris and

the subsp. massonii accur aon either side of the Doring River Valley,
but there are strong indications that introgression can also be

shown (see discussion under C, alpestris), However, this allo-

patric introgression is not as marked as the sympatric introgre-

ssion observed in the case of C, scabra and [, pustulata aon the:

Nieuwauldt Pass where the habitats of the two species caome inta
close contact with one another,

Although hybridization oce¢urs in a few cases, it is not
common in the genus (Crassula, These hybrids can usually be disting-
uished in the field by the wide variation the two putative parents
develop in a limited space, Hybridization and introgression are
recorded in the taxanomic part, but it is beyond the séope of this
work to provide detailed field studies, Artificial pollination
was not sufficiently successful to evaluate the resulté obtained,
which must probably be attributed to the difficulty of establishing
when the stigmatic Surfacés are receptive, Pollen sterility of
many putative hybrids waé investigated with analin blue in lacto=-
phenol and recordéd but was eventually abandoned because it was found
that most of the plants grown in a glass house showed a significantly
high percentage of sterile pollen,

The above examples stress the importance af fild studies
and only two of the species recognized here were not investigated

in the field. Also, many variants were grown in glass houses to



ascertain whether the variation is genetically fixed or ecologically
induced,

Also, the format of the description was chosen in order
to be useful for both life plants and herbarium material., All
the known variation was recorded but, at the same time, the diag-
nostic features of each taxon were accentuated and mentioned separ-
ately, These are not diagnoses in the sense of Harvey (1861), but
are intended to distinguish a taxon from its closest affinities:
the genus Crassula is too large to frame a diagnosis which will
distinguish a taxon from all the other species,

In the citation of literature it was not attempted to

rr

record each acgdﬁnt and especially not each illustration of the

respective species, as so many of them are published in horticul-
‘ et

tural journals which are not even ﬁeHiiéented in 9}1 the larger

libraries., However, references to g;pular books and their illus-

trations were included so as to assist with ‘the identification of

species,

This revision includes only species with known origin,
while those known from.cultivation are enumerated and briefly
discussed in the chapter dealing with excluded and insufficiently
known species,

In the case of the species attributed to Solander or
Dryander, which were published in Aiton's Hortus Kewensis ed.l.,
a .subjective decision had‘to_be made because the manuscripts are
incomplefe. A list of species which was started by Solahder; but
corrected and added to by'Dryaﬁder, was taken as the basis, as its
final versionvagreés with the published enumeration of species,
This index is kept with the manuscripts at the British Museum,

Finally, only specimens.investigated in South African

herbaria, except types, are included in the citations. The



abbreviations as accepted by lLanjouw & Stafleau (1964) Index
Herbaricrum ed. 5 were used, except in the case of NBG (National
Botanic Gardens, Kirstenbeosch) which may also represent a garden
number when it consists of two figure;, At the same time, this
explains why these specimens are often found in herbaria other

than NBG, Similarly, SUG stands for Stellenbasch University

Garden. .

2, FLORAL MORPHOLOGY

Fioral morpholeogy has always played an important role in
the taxonomy of the genus Lrassula, in thermost recent revision
of fhe genus by Schonland (1929) only two out of the eight sections
are not obviously based on floral morpholeogy. It beoomes EVEN mMOre
important when one considers the similarity-of the vegetative
organs of some taxa belohging to different sections., For example,
the development of Epé terete leaves is repeated in different

sections of Crassula (fige 7), and species such as L, nudicaulis

var, subacaulis (sect. Globulea) and C. brevifelia subsp,.

psammophila (sect, Perfilatae) can only be distinguished by their

different flowers,
However, the present investigation has shown that the .

’ ? fa,/f’( -’fﬁn,h.;
floral morphology should be used with care, as a disp#inct flower
often reﬁresents a flower type (cf, illustrations of Leguminosae
in Faegri and van der Pijl, 1972), An example in Lrassula is the

pronounced petal appendage present in [, capitella (sect., Rosularés;

fige 3.4) and in most species of the sect, Globulea (fig., 3.2,3),
Similarly the canaliculate petal apex of the Sphaeritis-type. of

flower has deveioped in five different sections (figs. 2.5,6,7,8)



- of the genus, In most of these cases, taxa with the intermediate
type of flower suggest convergent development in the di fferent
sections, while the affinities of the taxa may be[deduced-from
their vegetative organs,

In the case of the Globulea and Spaeritis~types, the
petals as well as the whole flower are somewhat modified and the
different flower fypeshcan be distinguished by several characters,
However, it would be illogical to distinguish these groups of
species by the sum ﬁf these characters, when they should rather be
viewed as a single pollination syndrome, :

A discussion of the main flower types is thus necessary
for the understanding of the supraspecific grouping used in this
worke The morphology is discussed, but little is known about. the
relation of the flower to the pollinating agent, The few field
observations made revealed that the flowers are visited by many.
iﬁéects and the additional problem arises, whether specificity ;
exists at all or whether only one of the visitors is the pollin-
ating agent, while‘the otgers are merely searphing for nectar
(cfe Faegri & van der Fijl, 1972). Vogel (1953) groups the.species
of the genus according to their presumed pollination syndrome, but
it is a preliminary account and he has failed to distinguish either
the Globulea or Gpaeritis~types

In the following discussion the flower types found in
Crassula are divided intd two artificial groups, namely thase with
imbricate aestivation and those with contorted aestivation, The
latter group of flower types, which have much in common, show that

part of the pollination syndrome and

even the aestivation becomes
is therefore of no taxonomic use for the supraspecific delimitations,
A, The flowers with an imbricate aestivation are more -

common and represenf the basic typs in Crassula, as all the species



10

of the subgen, Levifolia belong to this group.

l, Stellata - type

Star-shaped flowers (cf. fige 2.1) are found mainly ‘in

the sections Glomeratae, Anacampseroides, Tuberosae and Galpini-

flora, but within them-one finds quite a range of variation,
Extreme developments of the Stellata-type are comparable with the

example of Saxifraqa aizoides in faegri & van der Pijl (1972),

except that in Crassula the anthers do not- usually break off

after the pollen has been shed., In these flowers the petals are
scarcely fused at the base and spread at approximately right angles
té the pedicel, The short petal tube, to which the base of the

S
filament is also fused, is characteristic of the genus, }f’a

-

reduction of this character is found; as wellas a reduction of
the sepals (they are ha;dly recognizable in L, ovata and C, arbore-
'scens), it is unlikely that the Stellata-type of flower is primitive,
as Schonland (1929) and fréderstrém (1931) -suggested, The Stellata-
type reﬁresents in extreme cases at least a distinct flower type.

| -Among the species of the sect. Tuberosae one finds a
considerable range bf‘variation with a typical Stellata-type of
flower in C, capensis to cne witﬁ a short petal tube in L, nemorosa .

disk iy

and a bubular one in L, saxifraga,. . )
2. Campapulata-type ' q 4/(;( /W"'“L' W“\"u&’&{&ﬂ

Flowers with a petal tube and the apeerecurved are

found in both subgenera aof Crassula, and several different types
can be distinguished within this group,

a, The most common type shows little specialization
and is found in most of tpf_species of the sections Deltoides,

Acutifolia, Squamulosae, Subulares, Curtogyne, Rosulares,

Perfilatae, Argvyrophylla and C;assula. The styles are more or less

elongated and recurve progressively so that the receptive stigmas
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are situated at the same level as the anthers after the latter

have shed their pollen,

be In most of the species of the subsect, Sphaericae
a laterally placed sessile stigﬁa is found at the same level as
the anthers (cf, sect, Globulea). The flowers are distinctly
protogynous and many species are self-sterile,

Co A similar. effect is achieved in the sect..ﬂgjg,.where
the sessile terminal stigma is very much enlarged and found at the
same level as the anthers when the stigma becomes receptive (fig,
2.4),

3, Rochea-type

In the secte Kalosanthes the flower tube is very much

elongated, but the basic arrangement is as in 2a except that the

floral parts are much- larger (cf, fig, 3.l)., However, L. fascicu-
emA( dartwiox

laris in itself fomms a[flower type, because it exudes a heavy

scent particularly towards the evening, while Lo coccinea and

Co obtusa are without scent,

4, Gentiana-tvpe : ) . ..

In contrast to the previous type the flower of [, dichotoma
forms a broader tube and the petals are brightly yellow or orange
coloured with more or less distinct marking around the opening,

This flower seems to simulate the Gentiana-type, as Vogel (1954)
has alread ted W Aot a0 Bl Gt o
as already suggested. u,,

| , bpe st o

56 Dinacria-tvpe

However, in the sect. Dinacria, to which the previous
species also belongs, the stigmas are usually laterally placed

and a projection of the style extends above its In L, sebaeiodes

the style forms a shield=like structure, which covers up most of
the opening of the petal tube, except for five narrow gaps above

the stigmas, This mechanism offers not only five openings but,
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at the same time, it ensures that the pollinating agent, which
sgarches for the neétar below the stigma, must brush past the
pollen in young flowers and later the stigmas, Both the anthers
and the stigmas are at the same level and next to the opening in
thé‘criticél stage,

Co filiformis, which also has a lateral stigma, seems to

simulate the Sphaeritig-type with its short styles and contorted
aestivation (cf, fige 2.2)s In other words, this species and

C, sebacoides represent different flower types and the similarity

af the.lateral-stigmas was unnecessarily stressed by Schonland
(1897), Berger (1930), to place the two species together in the
genus Dinacria°

Be The flowers with contorted aestivation have a number
of characters in commdn, among them the stiff erect petals with
at-the most a small poral opening, The flower.must therefore be
forcibly opened by thevpollinating agent and closes immediately
af£erwards. In this connection it should be pointed out that both
sides of the petals are unequal, and, in fact, slightly broadened
below the petal apex‘in the Pyramidella-type and obviously so in
the Sphaeritis and Globulea-type of flowers (see figs., 2.2,6,7,8
and 3,2,3,5,75; which together with the contorted aestivation would
theoretically assist the petals to slip back into position with
the least difficulty., The flowers are not anly distinctly pro-
tandrous, but in mest spécies xenogamy has been observed which
seems to be essential if cross-pollination is preferred in spite
of such a forceful pollination mechanism, Alsa, the mature flowers
remain intact for up to one and a half months if they are not

pollinated, a situation as would arise-in a glass house.

-
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6 Pyramidella-type

| Superficially the flowers of this type are very similar

to the Sphaeritis~type, except that the petals are oblong and the
distance between the level of the anthers aqd that of the stigmatic
surfaces, is about as much as thefﬁﬁg&e J&gfy (see fige 3.5,6,7)e
Only in the fruiting stage do the stigmas reach the height of the
anthers, The flowers ,produce a very strong scent mainly towards
the evening and all the flowers are turned upwards, so that there

is little doubt that they are "melittophil® (cf. Vogel, 1954),

A similar floral morphology is found in C., mesembryanthe-

mopsis and £, namaguensis subsp, lutea in the sect. Argyrophylla,

Within the species Ly, namaguensis one can observe a change from

the Sphaeritis-type with panduriformApetals in L, namaguensis

subsp, namaguensis (fig. 2.7) and the subsp, comptonii where: the

petal apices are somewhat elongated approaching the Pyramidella-
type with oblong elliptic petals in the subsp. lutea (fige 3.5)
Plants with the Pyramidella-type of flower occur in arid
or semi-arid regions with little or prostrate vegetation, The
small plants are usueily exposed and are often found on shallow

sand on rock surface with no surrounding vegetation, }

To Sphaeritis-type

This type has developed at least five times in the genus
Crassula, and possibly for that reason it is not clearly outlimed
(cfo figse. 2.5,6,8), CHaracteristically the petal apex is drawn
into a narrow canaliculate point together with the disappearance
of the dorsal appendage, Also the petals are usually quite smooth
and often more or less panduriform, The recurved or lateral stigma
is at about the same level as the anthers when it is receptive,
and the flowers are usuelly not scented,

In several species complexes such as L, sericea var,
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sericea to the_varg velutina or L, atropurpurea var, anomala to

the var, wateimeyeri a transition into the Sphaeritis-type of
flower can be seen, as has baen‘discussed under those species,
In Lo ciliata the petals are at first stiffly erect but recurve
later, whereas inhmost of the other species of the section they
are recurved from the begiﬁning°

Lo filiformis of the sect, Dinacria apparently simulates

the Sphaeritis-type of flower with only a poral opening, very:
short styles and a contorted aestivation (fig. 2.,2). The petal

apices are somewhat broader than is usually found in this type.

C, ericoides (fige 2,3) apparently achieves a similar
effect by its stiffly erect and slightly folded petal apices,
although the carpels have diétinct styles° }
Eight out of the eleven species with a Sphaeritis;type
of flower occur maihly in arid or semi-arid regions, but in contrast
to plants with the Pyramidella-type, they are found predominantly
in low scrub vegetation.

Be Globulea-type |

As Schonland (1896) pointed out, the flowers are effectively -

closed by the enlarged dorsal petal appendage which is situated

in a terminal position, The latter character’'is also the disting-
uishing feature between this type and the Sphaeritis-type which

are similary; but obviously not the same, as there would not have

been the evolutionary pofential for the development of the Sphaeritis-
type of flower in the sect, Globulea, In some of the species of

the latter section the laterally positioned petal apex has dis-

appeared, Although this flower type is practically restricted to the

sect. Globulea, a similér flower development is found in C. capitella.
Plants of the Globulea-type show no ecological preference

and are widespread throughout most parts of the Cape Province, but
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Fig.l. - Seedlings; 1, C. saxifrega, the hypocotyl becomes tuberous ( TBlken

s.n.); 2, C. psllucida subsp. brachypatala, hydathodes marginal
 (T8lken 4383); 3, C.multicava subsp. multicava, hydathodes marginal

and scattered over the leaf surface (TBlken 4394); 4, C. expansa
var. expansa, hydathodes in one or two marginal rows (TUlken 4312);
5, C. columnaris subsp. semiorbicularis, erect fleshy leaves with
scattered hydathodes (T8lken 1822); &, C. deceptor, fleshy leaves
recurved (T8lken 317) i1 7, C., rupestris subsp. rupestris, leaves
with obvolute vernation and hydathodes on first leaves marginal
and scattered but later only scattered (Wisura 2384); 8, C., multi-
flora, hydathodes marginal and scattered (T8lken 4315); 9, C.
allens, hydathodes marginal (TBlken 4201); 10, C. namaguensis
subsp. namaggen51s hydathodes scattersd [NBG 1919770; 11, C.

hemisphaerica, leaves with obvolute vernation and hydathodes margl-
nal and scattered STﬁlken 4224); 12, C. sericea, hydathodes scat-
tered (TBlken 4178); 13 C{parfoliata, hydathodes scattered (Tblken);
14, C, cultrata, hydathodes as in 7; lda, hairs on lsavaes becoming
longer towards the margin (T8lken 4297); 15, C.subaphylla var.
virgata, hydathodes as in 7 (NBG 932/69), ( Scale 2 cm).

18a
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occur also on the lower slopes of the Drakensberg, 7

wailly

- 4

Convergent developments of the flowe mo;pholegy which.
prggprbed. 0 b~y ook L) oMo 1 Lok, Gt qemn. i,
are ¥mdilcated- by seedling development the distribution %f ~ L

hydathodes or tendencies towards such a development within a
Sectionﬂ(ef,'chapter 3,4,6) have often marred a clearer under-
standing of the taxonomy of the genus, However, most of the

flower types have had their main deve{opment in a section and

hence the names, The only eXceptions»are the sections Sphaeritis 7

»

and Stellata, which are antedated by earlier names,

3., SEEDLING MORPHOLOGY

The diversity of the morphology and the many convergent
developments in the floral morphalogy prompted an investigation
of seeds and their germination in order to be able asses on this
basis similarities.of different species and supraspecific cate-
gories° The morphology of the seedlings is compared without
entering into the conteoversy of the significance of certain
characters in the phylogeny of the taxon, Davis & Heywood (1963),
who briefly reviewed the literature, stressed that "all stages of
development of the plant should be examined for possible characters",
The seedling develppment confirmed several supra-specific regroup-
ings under taken in this v'uork°

Basically, all species ievestigated began to germinate:
within 8 - 12 days, but in many species germination was erratic,

In alt the species pf Lrassula investiéated the cotyledons
had one hydathode towards the end of the adaxial surface of the

cotyledon. One hydathode was found on the abaxial surface of

species of Sedum investigated. * It is also interesting that only



a single row of marginal hydathodes can be observed in the first
pair of leaves of ali species of Crassula,
N The primary root develops more or less vigorously, but
adventitious roots from the hypocotyl usually develop as well,

| The hypocotyl is usually longer than the cotyledons in:
the subgen..LeyifDlia and elongates even more when shaded, except
in the subsect, Latifolia and sect, Tuberosae, In the latter éggggén
the hypocotyl, or part of it, swells out immediately to develop
into a tuber, and in many species no leaves develop in the first

year (fige lel)s In the subsect, Latifolia the Hypocotyl is i

generally shorter and in L, ovata almost absent. The hypocotyl

is absent in L, hemisphaerica, L, exilis and the species of the
sect, Arta, all of which are plants of arid areas, The very:fleshy
cotyledons are predominantly found in perennial species from arid
or semi-arid regions,

The two subgenera cannot be satisfactorily distinguished
on the basis of their seedling morphology, but many of the sections
have characteristic developments by which they can be identif‘ied°
For instance, the oblohg cotyledons are typical of the sect,

Tillaeoideae and those in sections Anacampseroides and Tuberosae

are orbicular or almost so.

However, species of the subgen, Crassula can often be
distinguished from those of the subgen. Levifolia by the obvolute
vernation, or the way»in'which at least the young leaves are: bent
to the one side of the stem; Young leaves of the sect. Rosulares
are bent to opposite sides, while older ones are ditrectly opposite
to one another, but still show an obvolute vemation (fig, l.11l),
which indicates that the one type of vernation is probably QErived
from the other, It must be stressed that leaves aof the same rénk

will always overlap their opposite number in the same way or, are
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bent in the same direction. For this reason the equitant verna-

tion of C, teres and C, columnaris are thought to be derived from
Dﬁe of the above types, as again the leaf o% the same rank will
always overlap its opposite number, Fleshy leaves do not have
any of these arrangements (cf..figs, 19,10,15), so that many of
the species of the sect, Sgquamulosae,, Pyramidella, Argyrophylla,

Arta and Crassula canngt be idqpf”fied in this way., The converse,

that species with either obvolute vernation or young leaves bent
to the one side of the stem belong to the subgen, Crassula, is

true, L, lactea of the sect, Ahacampseroides often has an obvolute

or equitant vernation, but in neither situation will the leaves of
the same rank constantly overlap the opposite one,

In the subgen, Crassula two hajor groups can be disting-
uished by the presence of the marginal cilia on the first pair of
leaves in the sections 10 - 15, except in the subsect, Glabrae of

the secte, Squamulosae, Among these the hypocotyl of the sections

Sguamulasae, Subulares, Curtogyne and Kalosanthes responds readibly

to shading by elongating even more., Seedlings of the sections

Rosulares and Perfilatée have a shorter hypocotyl, which does not

elongate appreciably with shading and at least the first pairs of

leaves have an obvolute vernatien, In fact, young seedlings of the
ol Hw

two sections are indistinguishable and—it is only—that species of

the secte Perfilatae become more woody later, They also usually

Vlo%se their obvolute verﬁation and no longer have the typical two
dense rows of marginal hydathodes that are typical of the sections
11 - 14 (cf, figs., 1.7 and 1l,11),

The second Qroup, including the sections 16 - 21 in the
subgen, Crassula, does not produce distinct marginal cilia at least
in the first leaves, The hairs become gradually longer towards the

margins of the leaves and sepals (fié, l.14a), Among these, seed
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linngf the sect, Pyramidella can be distinguished by the very

fleshy erect first leaves (fige 1lo5). Similar fleshy leaves are

found at first in seedlings of both subsections Amplexicaules and

Imbricatae, but in the later subsequent pairs become gradually‘less
fleshy and eventually the very much dorsiventrally compressed adult
leaQes tyﬁical of this subsection‘are produced, In the sections
Argyrophylla, Arta and Crassula the first leaves are similarly -

-

fleshy and keeled, but spreading at right angles to the stem (fig.

1.6,10,12,13). In contraest to this, the first leaves in the sect,
Globulea are less fleshy and not keeled, There is a similar’
arrangement of the hydathodes in a dense marginal row in usually
the second and third pair of leaves (fig, l,14), as mentioned for
several other éections previously, Both these features of the ,

sect, Globulea are also QbserVed in species with almost terete

leaves (fige lol5), which is part of the reason why Cg subaphylla
was placed in this section, On the other hand, species such as.

C,_namaquensis (fige 1612) with a similar floral morphology are

placed in the sect., Argyrophylla, ;

The seediing morphology is therefore not so importané in

the species éoncepts, but rather in the delimitation of the supra-
s atod

specific taxa, and in a few casesAconvergent developments of the
florai morphology could be verified in this way, To summerise, the
species.of the subgen, Levifolia can be recognized by their straight
opposite ieaves which show no overlap in the bud, The hypocotyl
is long and é¢~is~elongatf§g when the seedlings are shaded, except
in the sect, Tuberosae and éubsect° Latifolia, The cotyledons and
the first leaves are only slightly fleshys
| Thg leaves of the subgen, Crassula have an obvolute. or

equitant vernation or they are bent to the one side of the stem,

except when they are fleshy, The cotyledons are more or less convex
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on the abaxial surface, The hypocotyl is longer than the expanded
cotyledons in the sections 10 -~ 13, and usually they elongate when
fhe seediihgs_are shaded, while in the remaining secticons it is

sﬁorter or absent mainly in the sect. Arta. The first leaves have

marginal cilia-in the secions 10 - 15, except in the subsect,

Glabrae of the sect, Squamulosae, Although a distinct row of
maiginal cilia is occafionally found in adult plants of the species
of the sections 16 - 21, a gradual transition from the short hairs
on the leafbsurface to the longer ones towards the margins of the
first leaQes can be observed (fig, l,l4a)., The first leaves are
.distinctly convex and more or less keeled on their abaxial surface

in the sections Pyramidella, Argyrophylla, Arta and Crassuléd in con-

trast to the only slightly convex ones found in speﬂ§es of the sect,

Globulea,

~

4, HYDATHODES '

Specigs of Crassula are distinguished from other genera
of the family in South Africa by the presence of hydathodes on
their leaves, These hydathodes have an epithem layer, soc -that they
are psually easy to distinguish without the aid of a microscope,
However, in order to distinguish them more clearly, at least in
some species, live material can be stained in a dilute solution
of crystal violet: but the leaves must be slightly dehydrated before
they will absorb the stain, The hydathodes are either situated at
the end of veins or, when scattered over the leaf surface, they
are often found above the point where two veins anastomose, Also,
each cotyledon has one hydathode on the adaxiai surface, but in

contrast to ather seedlings these hydathodes are inactive and no
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exudate has been observed jf any of them.
In Crassula the hydathodes are arranged either in one
dr two ron along the margin or they are scattered over. the leaf )
surface, Haberland {1914) records that in vascular plants the
hydathodes are usually found along the leaf margin, and only in a
- few cases are they scattered err the leaf surface, It is thus
interesting that most Pf fhe species.belonging to the sect,

Filipedes, as well as very similar species such as C, pellucida and

Lq elsieae, which are generally regarded as having several primitive
characters, as discussed in Chapter 6, have a single row of hydathodes
along the margin,

In L, expansa one finds some variation, namely that;the
-hydathodes aré situated in a single row along the margin in plants
growing along the Natal coast, but in the eastern Cape near Port
Elizabeth the leaves become progressively fleshier on the abaxial
surface, The hydathodes vary from being arranged in more or less
one to two rows along the margin, but the latter condition becomes
more common along a cline towards the little Karoo (fig, lo.4y),

The var, filicaulis, which occurs along the southern Cape coast

has also only two rows of hydathodes, while the leaves of the var,
Eyrifoiia from Namaqualand are covered with scattered hydathodes

on both surfaces, Similarly, they are also scatteréd over the
upper sﬁrface of the leaves in the var, fragilis, which occurs in
the summer rainfallzg:3;'Natal to tropical Africa, but judging by
other charécters as well, this seems to represent an independent
development of the scattered hydathodes, Similar tendencies of the

scattering of the hydathodes can be observed in the different sub-

species of [, tetragona and in the sections JDeltoides and Anacamp-

seroides,

In the subgen, Levifolia the hydathodes are situated
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predominantly along the leaf margin, while in the subgen. LCrassula
the hydathodes are mofe or less scattered over at least the upper
leaf surface, In the Sectiong 11 - 14, and sometimes in 15, the
hydathodes are arranged in a dense row along the upper and leower

margin and, in addition, some are scattered over the upper and/or

the lower surface, This arrangement is also found in [, multicava

(fige 143), Cg cordata, C, ovata and Cg, arborescence in the sect,

Anacampseroides, but very pften the marginal rows are not clearly

discernible in adult plants, Lubbock's (1892) observation that

the leaves of Cg multicava are covered with many hydathodes is .,

based on adult leaves and his illustration shows rather large plants,
It seems highly likely that the cotyledons had worn off at that
stage, as a similar condition of the cotyledons could not be con-
firmed in present material, It is jinteresting, however, that the
above findings of a dense row of hydathodes‘in addition to the
scattered ones is alsﬁ found in juvenile leaves of species belonging
to the sect, Globulea,

In the subgen, Crassula the species of the sect,

Squamulgsae usually have two subdistant rows of marginal hydathodes,

but in its subsect, Glabrae they often become arranged into two
dense marginal rows and some are scattered over the leaf surfaces

as for example in C, pallens, Species.of the sections Subulares,

Curtogyne, Kalosanthes and Rosulares are distinguished by the dense

row of hydathodes on the.upper and lower margins with some scattered
mainly over the upper surface, Adult leaves of the sect, Perfila-
tae show no distinct pattern and many of them lack the two rows of
marginal hydathodes, However, in a juvenile stage the hydathodes
have a similar distribution as in species of the sect, ﬁosulares
(figse 1l¢7). Leaves of adult plants of the sections 16 - 21 dp not

have a dense row of marginal hydathddes and they are rather scattered
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over the upper and lower surfaces, with a few exceptions in the:

subsect, Imbricatae., The latter phenomenon is interesting, as the

leaves of both subsections aze similar im seedlings {(cf, chapter 3),
Seedlings of the sect, Globulea have a dense row of hyda-
thndes along the upper aﬁd lower margins of usually the second to
fifth.pair of leaves, after Which these rows become less diétinct
(fige lol4). This phqpomenbn together with the fact that the first
leaves of species of the sect, Globulea are only slightly convex

and not keeled, is part of the reason why Cg4 subaphylla (fig., 1,15)

and Co, awmophila have been placed into the sect, Globulea, C, nama-

guensis (fige 1,12) and C, hirtipes, which have a similar Shpaeritis-

type of flower were placed into the sect, Argyrophylla, because of

their convex and keeled first leaves as well as their scattered

hydathodes (see also discussion under the respective sections)°~
Generally the hydathodes are marginal in the subgen,

Levifolia, except in same species of the sections Deltoideae,

Anacampseroides and Acutifolia, but in each of these sections at

least one species has hydathodes along the margins, The latter
species have usually also flowers in the ‘axils of the leaves, a
character that may be regarded as primitive in Crassula (see chapter
6)s This means the combination of the 'axillary' flowers and
marginal hydathodes indicate that the sections in the subgen,
Levifolia are radiating out from a central group of species,

In the subgen,'Crassula the hydathodes are usually more
or less scattered over the leaf suifaces, but two distinct tendencies

can be ovserved, as outlined above, In the sect, Squamulosae both

these tendencies are more or less clearly represented, so that
this fact)together with the presence of an obvolute or equitant
vernation)orl}he leaves are bent to the one side of the stems,

indicate that the sections of the sﬁbgen° Crassula are fanning out
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from onz point (cf, chapter 6)e

Haberland (1914) refers to this type of hydathode, as found
in the Crassula, as the inaetive type, because the water is forced
out by root pressure, In the softly herbaceous and annual species
a white crust around the hydathodes indicates that guttation takes
place frequently, However, leaves with scattered hydathodes do
not usually show any ipdications of guttation, The function of
these scattered hydathodes appears to be of a wider importance,
and this can be demonstrated by placing leaves which show some signs
of desiccation inte a solution of crystal:;iolet: within 15 - 30
minutes the hydathédes and the main veins of the leaves are stained,
If branches are left in the stain for a longer time, the xylem in
the stems becomes stained as well, In contrast to this, the move-~
ment of stain élong the veins on cut surfaces of the leaves or of
the stems is minimaly This absorption of fluid through the hydathodes

could be shown in most species, even the annual species of Crassula,

The only exceptions are C, rupestris, C, brevifolia and L, macow-

aniana which, in contrast to other species of Crassula, usuadlly
occur on exposed posifions°

‘ Furthermore, it seems significant that many species accuring
in arid regions have densely hairy leaves, which are not water,

repellent, Even the spherical trichomes of C, deceptor, which ‘are

covered with a flaking substance resembling a wax layer, are not
water repellent, In fact, if a drop of water splashes on the uneven
surface it immediateély sinks in. Furthermore, the rough gpidermis
and trichomes of C, tecta seem to reduce the surface tension, so
that any meoisture is immediately spread over a large area of the
leaves, However, C, tecta is the only species where such a hygro-
‘\9\/ &/ s
phobe reaftion could be demonstrated. Marloth (1925) attributed

thé absorption of water to the epidermal cells, which, if one
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considers Bornman's (1971) work could possibly cantribute to
absorption as well, but not at the speed shown for the hydathodes,
Most plants of Lrassula without roots will grow well with
only an occasional fine spreay of water over the leaves, Also, the
distribution of Crassula in the field indicates that such absorption
of moisture is operative in nature, For instance, plants df this
genus occur either in fhe shade or on the south-facing aspects of
mountains in most parts'of the Cape Province, However, in the
Richtersveld great accumulations of Crassula species are found on
the south-west-facing, but rérely on the south-east-facing slopes
of hills or mountains probably because fog from the sea is important

for the survival Of these plants, .

5. LCYTOLOGY

Baldwin (1936) was the first to record sufficient chromo-
some counts to be able .to establish the basic numbers 7 and 8 for
Crassula, He assumed fhat 8 was the original basic number, because
Schonland (1929) and Berger (1930) had proposed that the sect,

Tillacoideae was the most primitive group due to their rather

'simple' morphology, More chromosome counts were reported by Uhl
(1948, 1961), Merxmiiller et al, (1971) and Friedrich (1973) and:;
the question of the Original basic number was again revived. In
their detailed work Merxmiiller et al, (1971) argued that 8 must be
the Driginal'basic number, because the number 7 had developed twice
in different groups, Two pairs of chromoscmes in the genome of

the latter groups - the subgen, Crassula as defined here - show a
double constriction, It is father sugnificant that the chromosomes

of the two subgenera can be distinguished in spite of their small
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size, Also, a decrease in chromosome number is usually regarded
as more likely than an increase, although such increases have
been reported (Stebbins, 1950)., The original basic number 8 is
also acceptabie on morphological grounds, as Friedrich (1973)
suggested and is reviewed in. Chapter 6 particularly as it is
fouﬁd in most of the species af the subgen, Levifolia,

Concerning thf structure of the chromosomes two problems
are evident, Firstly, Friedrich (1973) points out that the chromo-
somes with the basic number B are usually smaller than those with
the bqsic number 7 and the double constriction, Stebbins (1950,
1971) referred mainly to Babcock (1947) when he considered that:

a progressive decrease in the size of the chromosomes is usually
found with evoiution. This would contradict the assumption that

the original basic numbe: is 8 and certainly all the species investi=-
gated in the sect, Filipedes have short and not 'primitive' chromo-
somes as postulated by Merxmiiller et al, (1971), However, it is

pointed out in Chapter 6 that the subsect, Fasciculares is hardly

different from the sect, Filipedes, and friedrich (1973) illustrated

much larger chromosomes for C, pellucida subsp, alsinoides of the

subsect, Fasciculares, A reappraisal of all the species of the-

sect, Filipedes and closely related species would need to be under-
taken to assess whether a link with chromosome size and basic number

Lo vl

95& be found,

Secondly, the double constriction of the chramosomes in
some species was tentatively explained by Merxmiller et al, (1971)
as possibly due to tramslocation, This seems unlikely as only one
of .the contrictions appears to act as a centromere, Darlington
(1965) indicates a rdation between the double constriction found

in chromosomes and the positian of the nucleolus, a phenomenon

that needs to be investigated in Crassula, S



- 26

The genus Sedum, from which Schonland (1898, 1929)
thought Crassula had been derived, shows a wide range of basic
numbers from § - 12 (Darlington & Wylie, 1955), so that on the
basis of the chromosomes little similarity can be claimed as the
chromosomes areltoo“small to show any identifiable structures,
Other genera in thg CrassulgFeée héve usually a higher basic.
number, so that ggéb:;;ﬁ;;;:yes-aisﬁ'seem tﬁ indicate that Craésula
shows no obvious similarity with any other group or genus in the
family, except possibly Sedum,

In some of the Crassulaceae, and among them the genus
Crassula, a remarkably high degree of polyploidy is found, UHl-
(1961, 1970)‘8180 draws attention to the high levels of polyp%é@ﬂy,

as he records the basic gametic numbers of between 240 - 275 for

some species of the genus Graptopetalum from Mexico, The highest

recorded basic number for Crassula is 140 (Friedrich, 1973),

yThe great number of counts published by Friedrich (1973)
are analysed in Table 1 as they were all done using the same
technique and are sufficiently numerpus to allow a significant
évaluation in most casés,‘wpiéﬂ in other parts they serve as a
useful indicationlof possible tendencies, Eaph count is treated
individually, as so often heterocploid species are found among the
counts, Also, the great number of plants with known originjgnables
one to evaluate fhe percentage polypoidy in relation to different
rainfall conditions. Thé following points are of interest: .

1, The high percentage of polyploidy in the genus (44%)
falls into the range of the classic examples of Salix 50% and
Betula 42% (Stebbins, 1950, lé?l), where this high percentage is
generally attributed to glaciation,

It is also of interest that no significant diffe;ence

) axiska®
between all the counts (column.l)land pnly those with known origin
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(column 2 & 3), which reduce the number of counts by about a

mwﬁcadbukaMNMMfiv Lo ws?

quarter, can be nojdced,
{&f%i W

among families and genera and in their geopraphic range, Norlindh

2, The frequency of polyploidy varies considerably

(1963), in his work on the Calendulse (Compositae), and Goldblatt
(1971) in the Iridaceae, recorﬁ a considerably lower>percentage
polyploids in the Soupb African plants., In the subgen, Levifolia
the level of polyploidy under various conditions, except in the
summer rainfall area, is 20 - 30% higher than in the subgenus
Crassula, This is parfly due to the even higher percentage of
polyploidy in the annuals, i.,e. secte 1 & 2, of the former subgenus,

3o The low percentage of polyploidy in the sections' 11,
12, 14, 15, wHich is usually below 20%, except for the few sggcies
counted from the suhm@r rainfall area is significant, However,
neariy 80% of the specimens investigated were collected in the
winter rainfall area,

4.> Alth;ugh only very few plants from the summer rainfall
area have been investigated, the particularly high percentage of
polyploidy leaves littie doubt that this field requires further
investigation?ﬁ Goldblatt (1971) found a similar high degree of
polyploids in the Iridaceae from the summer rainfall area,

5 Earlier researchers had attributed a high percentage
of polyploidy to extreme conditions, an assumption based on the
effects of glaciation in'Europe° However, plants of Lrassula
colleﬁted in arid regions, i.eo. ganverage rainfall of less than
200 mm a year, show no significantly high degree of polypodye.
Similar findings by Stebbins (197])1) are illustrated in Table 6.2,

6o The percentage of polyploids varies from one taxonomic
group to the other, but one observes a particularly high number of

M e L .
polyploid forms in what }é here regarded as species complexes,



overall percen-| plants from areas | plants from areas ‘plants from | plants from
tage polyploidy| with average with average winter .summer rainfall
rainfall less rainfall more ranfall areas
than 200 mm than 200 mm areas

genus Crassula 43,7 (190) 40,9 (88) 40 (45) 36,9 (103) 52 (25)
subgenus ' ' : ~ .
Levifolia 59,4 (64) 53,3 (15) 55,6 (27) 59,3 (27) 58,3 (12)
"annuals™" :

sect, 1 + 2 158,6 (28) 54,5 (11) 61,5 (13) 63,2 al9) 40 (95)
"perennials"

|sect, 4 - 9 55,3 (36) 50 (4) 50 (14) 50 (8) 71,4 (7)
Subgenus _ :
Crassula 35,7 (126) 36,9 (73) 16,7 (18) 31,6 (76) 76,9 (13)
"ciliate leaves"
sect, 11,12,14, 18 (50) 12 (25) 18,2 (13) 10,7 (13) 50 (4)
15
without "ciliate
leaves" sect, 16 {47 (76) 50 ( 48) 14,3 (7) 43,7 (48) 80 (5)
- 21
Table 1 Percentage polyploidy in the South African species of the

genus Crassula and parts thereof, comparing plants collected in different
rainfall regions,

The number of counts evaluated are indicated in brackets (based on Friedrich, 1973),

82
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For instance, C, expansa has 2 polyploids in 6 counts, C, muscosa

8 in 9 counts, C, pentandra 5 in 6 counts and C, tetragona 4 in

6 counts, As most of these forms are geographically isolated,
this seems to be a rewarding fiéld for future cytological and

phytogeographical studies,

-

6o CHARACTERISTICS AND AFFINITIES OF CRASSULA

AND ITS SUBGENERIC TAXA

Linnaeus delimited the genus Crassula clearly, but this
was mainly due to his rigid artificial approach which adhered to
the five stamens in the strictly pentamerous flowers (cf, Télken,

1972), The genera Tillaea and Septas were kept separate on the

basis of their tetramerous and heptamerous flowers, Thunberg
(1823) included Septas .in Crassula but, at the same time, the

latter genus become more and more subdivided and De Candolle (1828,

ahe
1828a) recognized nine genera, but kept them together in a group,

Endllcher (1839) established the Tribus Crassulaea 1505temones for
(et o] W('«f(
all these related genera, wﬂ*“L AJUH\U\ - NIRRT

J% Sy “ g v..wl oMy Al €t
Crassula sensu lato was keét as a closely related entlty/

.-

A “
[~ LN

by most systematists, Qy% Schonland (1929) stated that he "assumed
(in 1898) that Crassula is derived from the generally obdiplostem-

onous genus Sedum, This genus has a section Pro-crassula in the

Mediterranean region (incl, the Canary Islands) and in central,
Eufope with generally haplostemonous flowers", Berger (1930)

doubted that there was a direct relatioqfﬁé%ween Crassula and
Sedum and placed them into separate subfamilies quite separated

from each other, a stand accepted by Melchior (1964), Berger wrote:

"Sicher ist,'dass mit Crassula die haplostemonen sidafrikanischen



Fig.2. = Half flower and single petal of Stellata-type of flower: 1,
C._cordata, petals scarcely fused at the base (Strey 9668);
Variations of and flowers similar to the Sphaeritis-type of
flower: 2, C. filiformis, stigma in lateral position (TBlken
1607);. 3, C. ericoides, petals without dorsal appendages but
with fleshy apices [(TBlken 3843); 4, C. elegans subsp. elesgans,
stigmas snlarged and sessile (TBlken 4011); 5, C. subaphylla
var, viggataS lateral membranous wings of petal apices recurved

TBlken 2917); 6, C. ciliata (T8lken 1648); 7, C. alstonii
NBG 969/68); 8, C.namaquensis subsp. namaguensis lTBlken 3808).
Scalse 2 mm).

30a.
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Gattungen Pagella, Dinacria, Rochea und Vauanthes eng zusammen-

h&ngen, Ob andere haplostemone Sektionen wie die friihere "Pro-

crassula' und Gattungen wie Sinocrassula und Hypagophytum mit

dieser Gruppe zusammenh&dngen ist jedoch zweifelhaft",
Fréderstrém (1930) in. his revision of the genus Sedum
could not endorse Schonlands view and according to him (1931)

"Crassula (sensu strictiore) is an autonomo?s South African
——— . . I,
derivate of Tillaea c¢eoe"e He argues asZSchonland (1929) that
the stellate flowers are primitive and adds that the world-wide
-

distribution of Tillaea proves its age, The age and area hyplthesis

Aol w oo aprend a3 L
cannot be generalised and the remark by Uhl (1948) is appropriate,

namely that Tillaea" seems to provide the near-classic of morpholo-
gical reductioﬁ in size and number of floral parts accompanying
adaptations to the annual habitats",
Species of Sedum show some similarity with those of
Crassula in characters such as/the fusion of the petals and stamens
Lot spA,

into a short tube,and some-species_have hydathodes on theix leaves/

J

while the cotyledons of all the species investigated have one

24

hydathode( but in contrast to Crassula, it is situated on the
uﬁdersurfacq} Thé seeds of Sedum species are vertically striate,
but usually have a pronounced hilum which is not found in Crassula
seeds, Also, some species of Sedum have a mucra?ﬁn the petals,

or rather a petal appendage as it is termed in Crassula, because
it is usually not in the terminal position, but in contrast to
Crassula this appendage occurs in some species and is absent in
others quite unrelated to the position of the species and its
subgeneric classification (Frdderstrém, 1930, 1931), The Sedum
species recorded from tpé/northern and central Africa and Mada-

gascar do not show the latter characteristic, However, all the

species pf Sedum, even those with haplostemonous flowers mentioned
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above, have alternate leaves, whereas they are always opposite
in Crassula,

The basic chromosome number recorded for Sedum varies

: o
from 5 - 12 while those of Crassula are 7 ard B and all the other
o CWMMAM
' genera)are 9 or more (Darlington & Wylie, 1955),
Quimby (1939) disti nguishes four different types of the

vascular systems of tHe flowers in the Crassulaceae, but these

do not coincide with generic of subgeneric concepts, For instance,

.Eg spathulata and C, multicava, which Schoenland (1929) and the

present author have placed ints the same section, bq}dﬁg ro
different types of vascular systems of the flowers according. to
Quimby's fin‘dings° ’£¢”M4 Lt

Mauritzen (1933, 1933a) f}',ﬁﬁs that he cah distinguish
the few Species'of Crassula that he bad investigated from other
genera in the family by their development of the endosperm and
especially by the nucellus-type, but admitgyihat these differences
could be derived from the typeg?bund in Sedume Also, the haustorium
~of the embryo is léast developed in Crassula (Mauritzon, 1930),

The conclusion thét Crassula shows closest resemblance
to Sedum but that a direct relatioq{c;n neither be provea nor
rejectedlon existing eQidence, seems permissable, :

The genus Crassula includes such a diversity of shape and
size of the various organs that a discussion on what characters
may be primitive and which may be advanced becomes necessary if
one strives to achieve a natural grouping, Schonland'é (1929)
suggestion that the annual species represent the most primitiv%
group calls for commen%ﬁ when aone finds that the first speciesf- ov

7
“he lists producaﬁg single ovule per carpel, Uhl's (1948) comment

that the morphology of the sect, Tillaeoideae is probably reduced

is shown by the fact that the seeds of these species as well as
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those of most of the anmnuals are smooth, whereas the vertical
ridges or papillae arranged in vertical rows is one of the basic
charaﬁteristics found in most genera of the Crassulaceae, In the
sect, Glomorata the ovules have vertical ridges but these become
less visible during the development of the seeds and thus indicate
that in Crassula also the usual development from perennials to
annuals seem to be applicable, That is, the third section of
annuals, sect, Dinacria, usually has modified flowers, so thét
it is also advanced,

The basic chromosome numbers of 7 and 8 have been recorded .
for Crassula and 8 is congidered to be the origimal basic number
as has been discussed under in Chapter 5 on the cytology. The
basic number 8 is found only in the éubgen. Levifolia,

In the subgen, Levifolia there are a number of species
that have either a single flower in the axil of the leaves and/or
terminal clusters with flowers usually alternately arranged because
of sympodial growth, All the species with a single flower in the
axil of the leaves'have sympodial growth, as can be demonstrated
by cutting off the grawing point immediately above the node with

the flower which will result in the development of the second

axillary bud (see also discussion under the sect, Tillaeoideae),

A distinct axillary inflorescence with one to several

flowers is found among the species of the sect, Glomeratae., . The
perennial species of this section particularly, often have a single
axillary flower, but through branching it is obvieous that this
represents monopodial growth with an extreme reduction of the
axillary inflorescence,

In each section of the subgen, Levifélia there is at
least one species which has no distinct peduncle, while in the

subgen, Crassula the inflorescence always has a peduncle, except”



in the sect. Rosulares and sect, Pyramidella, Hawever, the

inflorescence in the former is a definite dichasium or thyrse so
that it cannct be confused with most of the types of inflorescences

found in the subgen, Levifolia,” In the sect, Pyramidella a tendency

for the inflorescence to become more compact may be observed in

species such as L, columnaris, The inflorescence of (g congesta

must be classified as a capﬁ%Llum, which is.generally regarded as
more advanced than the dichasium (Melchior et al.,, 1954),

The subgen, Crassula is regarded as more advanced as its
chromosomes show the basic number 7 and it is also reflected in,
the shape of the leaves, They are more or less clearly divided
into a petiole»and an expanded lamina in the subgen, Levifolia,
While the petiole is often very much shortened or even absent,
the laminae of the opposite leaves do not usually touch one another
where the sheath begins, and the latter forms a membranaous or
carnose connection between the leaf bases, 'The leaves are usually
phyllode-like in the subgen, Crassula and are usually so broad at
the base that the lower part of the lamina ¢f the opposite leaves
touch or even overlap éﬁe another where the sheath begins. The
sheath giveé the impression that it was formed by the partial fusian
of the lamina, which at timésAi;gb occurs in both subgenera,

The petals in the s’ubgeﬁ° Crassula have a pronounced
dorsal petal appendage unless the petals are modified as in the
case of the Shaeritis ana Pyramidella types of flower (see chapter
2 for the floral morphology)., In both these cases the petals
become smooth, but in contrast to those in the subgens Levifolia,
they are drawn into a canaliculate rostrums

‘In the subgen, Levifolia one finds that all the species

" of the sect, Filipedes, [, pellucida of the sect. Anacampseroides

and Ce corallina of the sect, Deltoideae sometimes or always have
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a single flower in the axils of the leaves, It seems significant

that the species of the sect, Filipedes, at least in some of their

forms, and gxrpellucida)have only one ;ow.of hydathodes along the
margin, As has been discussed in Chapter f)tpa% if the hydathodes
‘are scattered over the leaf surface, this is usuélly found in plants
growing in arid regions or in plants that are known to have other
advanced characteristicéo

*®

Me:ﬁﬂller et él, (1971) derived in their phylogenetic:

)

~diagram’all the exigting "groups" of species from the sect, g -y ?
Filipedes, but there seems to be little evidence for such a spgcific
approach especially as the chromosomes of the investigated species
are probably not primitive (see discussion in chapter 5), However,
all the sections of the subgen, Lev1folla group themsggfés—afeﬁ:écﬁ;
Sl ors ol Moo
the plants with a single axillary flower and all he sections have
at least one species with a terminal cluster of flowers or a terminal
inflorescence without a peduncle, Similarly, the species with-
marginal hydathodes on the leaves..occur in each section of the
subgen, Levifolia, In other werds, each section of the subgnn.
Lev1folla shpw§€gzﬁ€i;:&1fﬁ¥:¥;1¢g:;ian¢s with primitive characters,
The proposal by Merxmiller et al, (1971) to recognize three.subgenera
within this group seem to place excessive étress on divergent
developments, especially as they themselves admit that each group
can be traced back morphologically via existing species to the sect,
Filipedes,

In contrast to—thi=s, the subgen, Crassula shows no such

connection to the sect, Filipedes or any group in the subgen, :

Levifolia, Even the species of the sect, Squamulosaé)with only
two marginal rows of hydathmde% have a definite peduncle and denti-
culate petals with & pointed dorsal petal appendage)a characteristic

of the subgen, Crassula, The sections within the latter subgenus



can be placed iqﬁb’two groupﬁ)namely those with marginal cilia in
the seedling stage, which includes sections 10 - 15, while thase
without cilia comprise sections 16 - 21, Although the secte

Pyramidella is included in the latter group it does not show great

affinity to the rest of the sections in that group, The equitant
verﬁation or the absence of any overlap of the leaves in the buds
is Unusual, 1In theimdhocarpic n§£ure ef many species these resemble
the sections Squamuloéae and Subulares, as in many species of the

"' .
"l@ffer two sections the upper parts of the branches die after

flowering, The leaves are bent to the one side of the stem or
show obovate vernétién at least‘in some species of each section of
the subgeng Crassula, except in the fleshy leaves of the sections

Sguamulosaeg and Pyramidella (see discussion under seedling morphology),

while the leaves in the subgen, Levifolia are directly opposite to
one another, This alsa indicates that the subgen, Crassula is
monophyletic in origin contrary to what Merxmiller et al, (1971)
indicated, It is interesting thét their phylogg%%tic diagrah seepA
+ to postulate a pql&phyletic origin of the basic number 7)with the
&ouble constriction on two chromosomes, because they envisage three
groups with the basic number of B8 to be included as basiﬁ in this
'proﬁosed subgenus, A monophyletic origin fanning out, but showing ‘fz
8 greater or lesser degree of similarity to one another rather than !
!

a complicated pattern of interrelationships, seems more likely,

The scatter of the "groups" n @ included in the secte Rosulares;éy Héyu "

0

U Cve~ 7 . GavZlovs e
and {that some” of them should have formed the basis for their sect, _+ 2
2l /T g

Sphaeritis agd secte Globulea, cannot be supported bylfindings of
_ch}f .. .
Eh%ZseedIZZQ morphology, distribution of hydathodes, presence or

absence of marginal cilia and Epé.vernation,
[ dner o _
Alguj the diagram)indicates quite correctly that their
v \ .
secte Sphaeritis is polyphyletic in origin, and, as mentioned




before, it seems to represent a flower type not a taxonomic group,

However, it seems more than unlikely that the sect, Globulea is

derived from the sect, Sphaeritis, polyphyletically, involving a
- loss and a reinsertion of the petal apex, Ffor this reason it is
suggasted tha 1n the sect. Globulea & development via-a~floweg

AM.J'\CVJ ) )
such. as_ﬁgund 1n Eiiatropurpurea var, anomala [from the Globulea-type

to the Sphaeritis-type teek—plaee and not vice versa, This example

as well as the development of a flower that seems to simulate the

"Pyramidella-type in £, namaguensis subsp, lutea, indicates that

these flower types represent extreme developments within their-section,
but nelther of them are ultimate developments within the genus as
Schonland (1929) and Merxmiiller et al. (1971) gggz;%%;nded when

they placed them in a terminal position, The fact that the sect.

Globulea is also placed at the end, and the sect, Tillaeoideae at

the beglnnlng in this work does not reflect their re{zz%%%apfgltlon .

in Crassula, but is rather a consequence of ;Lilnear syste?/ and ymha;

the desire to retain the known order as far as possible, ﬁiz}i:z:k
In the fdllowing gynopsis the similarities &nd tendencies

found in various .sections are briefly enumerated to show their

position relative to one another, In the genus Crassula, where

such wide variation occurs, developmental lines in groups of

species wifhin a section must be given as much importanée as single

characters in evalutating similarities, convergent developments

and characteristics of the sections and their subordinate groups

of species, ‘ .

As Subgen, levifolia

1, Sect, Tillaecideae;

Schonland (1929) included the sect., Glomeratae, but the

species of the sect, Tillaeoideae have sympodial growth (see above),

while it is monopodial in the former, Characteristically the sepals
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are usually less than half as long as the petals in the latter
section, and also the seeds are released through a whole ventral
slit of the carpels, Both these characters are not found in species,
of the sect, FiliEedes° The cotyledons are oblong in contrast to
the ovate or orbicular onesiin other sections of the éenus.
While branches and leaves of Cs natans and C, inanis
- usually float when inupdated, they remain stiffly erect in L, tube-

‘ .
rella, and L, vailantii and the latter/prefer to grow in marsh
Ie==3a eV g y

areas, However, the very much swollen internodes in L, vailantii
9 NN NPTV, B!

under these conditions are interesting, as these are hardly
\ — e ="

distinguishable from those of C, aphylla, which is part of the

reason why this species cggﬁot be recognized/as belonging to a
. . . F9

separate genus,

11, Sect, Glomerataer
Monopodial growth often with axillary inflorescences is

- found in this section, Characteristically the sepals are slightly
broadened towards the apex and are longer or about as long as the
petalSjboth of these characters are usually also E;iﬁﬁ found in the
sect, Filipedes, Three main groups have developed in this section,
but they cannot be clearly separated, so that no taxonomic rank'can
be assigned to them, . H

(a)e The carpels are glabrous and usually with 4 - 16

ovules, while the fruit dehisces with apical pores, except in

o~
C, pageae, which shows[close resemblance to C, roggeveldii and

Ce dodii in spite of its superficial resemblance to (. umbellata,

(b)e The papillose carpels usually show a reduction to
l or 2 ovules, The fruits release the seeds through apical pores,
but also develop an abscission layer at the base as for instance

in Cg¢ thunbergiana, In other species, such as C, hirsuta, an

apical pore is no longer found,
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(c)e The carpels are usually glabrous, but a similar
reduction in ovules to usually two is found and the fruits dehisce
by an apical hore, Typical of these plants are the short, triangular
leaves and sinucdus branches, which give them a similar appearance

to species of Lycopodium, Some of these species are perennials,

111, Sect.'Dinacria:

The plants ave erect annuals like many of the species in
the previous two sections, but their flowers are tubular and the
"anthers longer than 3 mm, The styles are as long as the ovary or
variously modified and with a lateral stigma., The closely related

species C, depressea and L, grammanthoides represent an inter-

M\L Z(GM /«_/\ r—mmo//g el vl .n:!)

[ A

mediate between Crassula/w1th ‘a terminal stigma and Dinacria with
a lateral stigma, The style is more or less modified into a horn

in C, filiformis and a shield in C, sebaioides, both of which

represent divergent trends in the development of flower types (see

discussion on flower morphology in chapter 2), In other words, it

e v :
is artificial to placs these two ultimate developments inld-one
ooty A Guf-%ﬁyf

genus by _itsedf with the ubv1aus nec?831ty to czeate another genus,

(S

Vauanthes, for C, dichotoma [whlch 81mulates the Gentiana-type,s&

FfYower, Both genera, Dinacria and Vauanthes, are included in this

section, W a»vw»mvé w .
pre P fon
IV, Sect, Filipedes: | de VB 5 /,,,,f erlcvu/““:(“‘

These soft perennials are ofteangpﬁd as annuals° The
flowers are single and born in the axils of the leavesﬁor in terminal
clusters, but then branch alternately, which indicates sympodial
growth, The seeds are covered with separate teeth in vertical rows,

a character even more pronounced in the sect, Anacampseroides, which

'is hardly separable from the sect, Filipedes if one considers the

similarity of C, tenuicaulis to C, pellucida, L, expansa shows a
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whole range from flat leaves with a marginal row of hydathodes
to terete leaves covered with scattered hydathodes (see discussion

on hydathodes in chapter 4).

Ve Sect, Deltoideae:
Uy ST
The—ptants are soft perennials with fleshy deltoid leaves,
which are usually irregularly papillose with hydathodes scattered

over the upper surface~except in L, elsileae, Characteristically,

the flowers are urn~-shaped and usually clustered at the apex or in

a terminal dichasium in L, vestita and C, deltoidea. Although the

tubular flowers resemble those of the subgen, Crassula, the petals
are smooth and the dorsal appendage is no more than a swelling

towards the apex of the petals,

VI, Sect, Anacampseroides:

Characteristic'of this section are the wide opeﬁ star-like
flowers and the slender styles, which are[ha;} to longer than the
.ovary. The seeds have prominent teeth and the cotyledons of
seedlings are broadly ﬁvate to orbicular,

The subsect, Fasciculares produces either single flowers

in the axils of the leaves or terminal clusters, which makgdit

difficult to distinguish between C, pellucida and species of the

sect, Filipedes (see also discussion under the latter section),
The subsect, Petiolares is a very diverse group, but is
characterised by the more or less clearly petiolate leaves, which

are not deciduous, Serrate leaves with hydathodes between the

teeth are found in C, spathulata, C, sarmentosa and C, crenulata,

While the hydathodes are scattered over the leaves in [, cordata

and Cg multicava, the very similar species L, streyi has two

marginal rows of hydathodes, (., lactea is very similar to species

of the subsect, Latifolia with its thick carnose leaves, but they

are not deciduaus and the hydafhodes are not scattered over the
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leaf surfaces, The vernation of L, lactea may at times appear to
be’ obvolute, but on closer examination, the overlap is not consistant
on the same plant and leaves of the same rank do not always overlap

their opposites,

VII, Sect, Tuberosae:
The flat, broad leaves with hydathades along the margin,
the pronounced star-like flowers with carpels with usually long
ittt

styles and the broad orbicular cotyledons are similar to those

found in the species of the sect, Anacampseroides, Omly C. saxifraga

produces tubular flowers, However, the stem tubers and the very
much reduced annual stems which g}dﬁfﬁroduce a maximum of four
pairs of leaves is unique in the genus, The first tubers are
formed by part of the whole hypocotyi, but usually an underground

rhizome produces more‘iyéh tubers at a later stage,

VIII, Sect, Galpiniflera:

The axillary inflorescence represeﬁts a modified branch
from the previous years growth; Unusual in this subgenus aré the
rosulate leaves, but they have a marginal row of hydathodes, the
stellate flowers and the denticulate ovules which are reminiscent of

/’—_-“ .
those in the sect, Filipedes, The fleshy leaves might be confused

with those of L, dependens of the sect, Acutifolia, but the flowers

are quite different,

IX, Secto Acutifolia:

| TEe tubular flowers without a denticulate petal appendage
and the sessile fleshy and usaully subulgte leaves are‘charactéristic;
of this section, . The leaves and the finely denticulate ovules of’
at least some species are similar to those of the sect, Galpini-

flora and sect, Filipedes. i

A tendency of some species 'to proddce short petals,[well
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developed peduncle and smooth stems can especially be noticed in

C, tetragona, while the petals are longer, no distinct psduncls’

and finely papillose stems occur in C, dependens, [, ericoides

and L, sarcocaulis, but a glear separation of the two groups can

not be’effectedq Also, in C, tetragona, theﬂhydathsdes are more

or :léss scattered over the upper and/or the lower surfaces of the

leaves, - n

B, Subgen, Crassulal

X; Sect, Sguamulcsae:

This.section is characterized by ths\sspssite”i;sves which
are not bent to the one side of the stem, the hydathodes are in
two rows along the margin and rarely scattered over the leaf

surfaces, The stilt roots, found in most species of this section

and in L, expansa, are unique in the genus, L, muricata has a

Sphaeritis-type of flower,

The subgen, Lrassula can be divided into two groups on
the basis of the presence or absence of the marginal cilia on the
first leaves or the presence of cilia on the sepals in a single or

indistinct marginal row, In the sect, Squamulosae similar tendencies

are found,

a, The absence ofééhe robust trichomes and marginal 01118
—in—seedlings on the lsaves{ d short styles in the subsect, Glabr=
are remarkably similar to what one finds in the sections 16 - 21,

bo In the subsect, Scabrae the seedlings produce distinct
N Ve e
marginal cilia on their: first leaves similar'toZaHult leaves and
the long styles are similar to what one finds in sections 11 - 15,

A long hypocotyl, that «wiil elangatgnwith shading, is

found in all the species‘ofithe sect, Squamulosae as well as in

the sections 11 - 14, but rarely in section 15, while the hypocotyl

is distinctly shorter and does not elongate in the sections 16 - 21.
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XI, Sect, Subulares:
The leaves are usually bent to the one side of the stem,

The short_petals (2 - 4 mm long) and oblong squamae distinguish the

sect, Subulares from the sections Curtogyne and Kalosanthesa.

Co ciliata, C, multiflora and L, subulata have a Sphaeritis-type

of flower,

XI1, Secte Curtogyne:~

This section holds an almost intermediate position between

the sections Sguamulosae and sect, Kalosanthes, the latter being

mainly distinguished from the sect, Curtogyne by the larger flowers,
The latter section is distinguished from the sectes Subulares by
its longer petals (5 - 9 mm long) and the transversely oblong

squamae,

XIII, Sect,, Kalosantﬁes:

In vegetative characters the species of this section are
almost indistinguishable from theZéec%ion Cﬁrtogyne, but the'

distinguishing characteristic of the sect., Kalgsanthes are the

long tubular flowers with petals 20 - 60 mm long., Heowever,
measurements show that the whole flower with all its parts is
ehlarged, so that it is rather seen as a flower type than a

separate genus (cf floral morphology in chapter 2),

XIV;_ Sect, Rosulares:

| Characteristic o6f this section are the leaves which
have marginal cilia, an obvolute vernation and are_arranged in a
basal rosette, Uéually the leaves become gradually shorter below
the inflorescence, hbut in a graup of species similar to Lg orbicu-
laris they are abruptly constricted so that a distinct peduncle
is visible below the inflores;EFce. However, even this group of

species cannot be given[faxonomic ranhk, because a range of inter-

mediate conditions is found in species such as [, montana,
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The sect, Rosulares is the largest in the genus and obvieus
tendencies in it are the flat-topped thyrse and spike~like inflores-
cences, Among the species with a spike-like inflorescence L, cap-
ifella subspe capitella and subsp, nodulosa have a similar inflorgi:

cence and also simulate the flower type characteristic of the sect,

Globuléa. g{ﬁZLf

XV, Sect. Perfilataes . )
The.plants usually have woody stems with the leaves evenly
.spaced, However, in the seedling stage, plants are not distinguish-
able from those in the sect, Rosulares, as they have leaves with
marginal cilia, hydathodes arranged in a row along the upper and
lower leaf ma#gin and more or less scattered over the surfacésd
This condition is still more or less'clearly seen in adult. plants
of C, fusca, where the leaves are also fascicled at the hase, In
the adult plants of other species, the above characters are usually
no longer visible, . .
The small flowérs, together with a not very pronounced
dorsal petal appendage in this section, might be the reason why

previous workers placed this "group" next to the sect., Acutifolia.

XV, Secto, Pyramidella:

The flowers represent a distinct type, but the leaves agfg
also unusual for this subgenus, because they are not bent to +te
one side of the stem as is the case in the sect., Rosulares, The

equitant vernation found in L, teres and C, columnaris, in which

the leaf of the éame‘rank always overlaps its opposite humber,

might indicate similarity or a derivation of the typical leaf

arrangement in tHe subgen. Crassula, |
However, the sect, Pyramidella seems to show greater .

similarity to the second group of sections within the subgenus,



Flg.3. = Half flower and single petal of Rochea-type of flowsr: 1,C.fasci-
cularis, pstals with small dorsal appendages (TBlken 4384);
Globulea=type of flower:; 2, C., cotyledaonis, petals with unegual
sides, enlarged dorsal appendages and membranous apices (Tblken
1894); 3, C. mollis, petals with unequal sides, enlarged dorsal
appendages and fleshy petal apices (NBG 63/69); 4, C. capitella
subsp. capitella, oblong pstals with enlarged dorsal appendages
scarcely discernable from the petal apices (Iﬁlken 3059);
Pyramidella~type of flower: 5, C. namaguensis subsp. lutea,
laceolate petals with unequal sides and without dorsal appendagas
(T8lken 3623); 6, C., columnaris subsp. semiorbicularis, oblong
petals with unsqual sides and without dorsal appendages (THWlken
1822); 7, C. mesembrianthemopsis, lanceolate petals with
unequal sides and without dorsal appedage (NBG 1310/70).

( Scale 2 mm).

44a
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because the first leaves do not produce marginal cilia and the
hydathodes are at first in a marginal row, but later are irregularly
scattered or in some species only along the margin, The latter

type of distribution is mainly found‘in species with dorsiventrally
compressed leaves, but in seedlings their first leaves are fleshy

vl‘
and clasping as those of L, columnaris, Generally, the first leaves

have a very convex abaRial surface but, in contrast to those af the .

secte Argyrophylla and sect, Arta, they are erect and pressed

against each other and are without an abaxial keel, The leaves

remain convex and elasping in species of the subsect, Amplexicaules,

while they become progressively more dorsiventrally flattened in

species of the subsect, Imbricatae,

XVII, Sect, Argyrophylla:

~

The tubular flowers, which are usually arranged in dense

- -~

part-inflorescences,, and the dense cover of hairs on the leaves

—

and éepals, are typical of this section, I% haréinal cilia on
‘the leaves arej@regent they are usually not arranged in one row

cor at least ;d'in geedlings, but the transition becomes less
distinct with age, On the sepals, 'the transition from the shorter
hairs on the surface to the longer marginal ones is usually shown
more clearly in this section but in sections 18 - 21 even these

marginal cilia are in one row,

In the seedling stage, the sections Argyrophylla, Arta

and Crassula are distinguished by their very fleshy and usually

keeled first leaves, in contrast to those of the sect, Globulesa,

and this_ adds te the reasons why Ce namaguensis, and C, hirtipes

Egye been placed in;@’the sect, Argyrophylla, although they have a

Sphaeritis-~type of flower similar to C, atropurpurea,
— T . g
—Le lanuginosg is placed into a separate subsection

e )
Epedunculata, because the leaves gradually hecqme shorter towards




,the inflorescence, and although the internodes are more or less

elongated, the plants seem to lack a peduncle, Also, in contrast

to the subsect. Sphaericae the inflorescences are irrEQUlziéimo@éﬁn ?
[y £

branched and the flowers are not borne in dense pagt-inflorescences.

In the latter subsection, the carpels have indistinct styles and

laterally placed stigmas, This subsecte, Sphaericae is the most

diveri/in the section and the Sphaeritis-type of flowers occurs in

fof instance C, alstonii and L, namaquensis and the Pyramidella=-

type of flower in L, mesembrianthemopsis,

XVIII, Secte Arta:

Although this section is very similar to the sect,

Argyrophylla, the very much shortened petals and the ampulla-like

carpels with a broad terminal stigma seem to represent @ different
type of flower, Also, the species of the sect. Arta flower
irrespectivel of rainfall in January to March, the driest ﬁeriod
v ’
of the Namaqualand,

Seedlings of this section do not produce a hypocotyl

"below the fleshy cotyledons, a condition almost as well developed

in C, exilis, ' -
XIX. . S 7 w{/y Loty e Mkm)
e«  Sect, Crassula: (Ait 473

Ce perfoliata is distinguished from the sect, Argyrophylla

by its robust woody stems, which are not swollen at the bas%)and

the terminal flat-topped thyrse, The leaves are densely covered
with rounded papillae similar to those found in many species of

P

the latter section,

XXe Sect, Cadubifolia:

Co, decidua, the only species in this section, takTs an E{
intermediate position between the previods three sections by its

tubular flowers with membranous petals without pronounced appendagi?
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as well as the spherical trichomes on the leaves, and sect,
Globulea with its deciduous leaves and spike-like inflorescence,
Also, the leaves are strongly bent to the one side of the stem as

/}%ﬁfés usually found in the latter section,

No seeds were-available for investigation,

XXI, Sect, Globulea:

-

dLanorth (1821) drew attention to the peculiar flower

M’WW — ./(‘c i
type/w1th the pronounced petal appendage, but it is now shown that

a further development has taken place in some species, L. atropuk-

purea var, anomala has an intermediate flower type - between the
Globulea and Sphaeritis-type and might represent a transitional
element as might have occured in the development from the former

to the latter type, Also, in L, mollis, C, mesembrvanthoides and

C, latibracteata, the petal apex had disappeared and the dorsal

appendage is in a terminal position,
In contrast to sections 17 - 19, the first leaves are

almost flat, even in species which ultimately have terete leave,

€.g. L, subaphylla var, virgata (fig. 1.15),
The subsect, Deciduae is distinguished by its deciduous
leaves, which are evenly distributed along the stem, while the

subsect, Caespitosae has non-deciduous leaves borne in basal

rosettes,e



a7

Te SUMMARY OF THE PROPOSED CLASSIFICATION OF SPECIES AND

INFRASPECIFIC TAXA IN SUPRASPECIFIC TAXA WITHIN THE

GENUS CRASSULA

A.Crassula subgen, Levifolia

I, Sect, Ti)laeoideae

la, C, natans var, natans, 1lb, var, filiformis; 2,

Co _inanis; 3, Cotuberella; 4, L, vaillantii; 5. Cgapylla,

11, Sect, Giomeratae

6o LC, Striqosa; 7, C, numaisensis; B, C, lambertiana;

9. L, dodiij; 10, Cg roggeveldii; 11, C, pageae; 12,

Co umbellata; 13, C, tenuipedicellata; 14, C,glomerata;

‘ l5a, C, thunberqiané subsp. thunbergiana, 15b, subspe

minutiflora; l6a, C, decumbens var, decumbens, l6b,

var, brachyphylla; 17, C, minuta; 18, C, hirsuta; 19,

C, bergoides; 20a., C, campestris subsp, campestris, 20b,

subsp, pharnacioides; 2la, C, pentandra var, pentandra,

2lb, var, transvaalensis; 22a. [, muscosa var, muscgsa,

22be var, sinhata, 22c, var, rigida, 22d., var, parvula,
I1I, Sect, Dinacria

23; Lg dichotoma; 24, C, depressa; 25, (e grammanthoides;

26, L, filiformis; 27, C., sebaeoides,

IV, Sectoe fFilipedes
28, Eﬁqupi;;osé; 2%9a, L, expansa var, expansa, 2Z9b,

var, filicaulis, 29c. var, pyrifolia, 29d, var,.fragilis,
2%e, var, peculiariss; 30, C, tenuicaulis,

Vo Secte Deltoideae

31, L, elsieae; 32a, L, corallina subsp, corallina, 32b,

subsp, macrerhiza; 33, C(C, vestita; 34, €, deltoidea,
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Sect, Anacampseroides

Vla, Subsect, Fasciculares: 35a, L, pellucida subsp,.

pellucida, 35b, subsp, spongiosa, 35c. subsp,

marginalis, 35d, subsp, brachypetala, 35e, subsp,

alsinoides,

VIb, Subsect, Petiolares: 36, L, inandensis; 37,

Co spathulata; 38a, C, sarmentosa var, sarmentosa,

38b, vare integrifolia; 39, C, crenulata; 40, Ce, streyi;

41, Co cordata; 42a. Ce multicava subsp, multicava,

42b, subsp, floribunda;y 43, C, lactea,

VIc, Subsect, Latifolia: 44, C, ovata; 45a, C, arborescens

Subspe arborescens, 45b, subsp, undulatifolia,

VII., Sect, Tuberosae

46, C, umbella; 47, C. simulans; 48, C. nemorosa;

49, Lo dentata; 50a, C, capensis var, caEensiS, 50b,

var, albertiniae, 50c, var, promontorii; 51. C, saxifraga;

520 LCg alsicornis; 953, L, umbraticola.

VIII, Sect. Galpiniflora

IXa

Xo

54, C, pep;oideé.

Secto, Acutifolia

55a, Lg ericoides subsp, ericoides, 553b, subsp. toxrtuosa;

56, Co dependens; 57a, C, sarcocaulis subsp, sarcocaulis,

57b, subspe =rupicola; 58, C, biplanata; 59a. C.tetragona

subsp, tetrggona,'SS’bq - subsp, acutifolia, 59c. subspe

rudis, 59d, subsp, robusta, 59e., subsp, lignescens,

59f, subsp, conhiyens; 60, Co planifolia,

B, Crassula subgen, Crassula

Sectes Sguamulgsae

Xa. Subsect, Glabrae: 61, C,‘Eallens; 62, Corudolfiij;
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63, C, whiteheadii; 64, (., muricata,

Xbe Subsect. Scabrae: 65, C, scabra; 66, C,pustulata;

67 Lo pruinocsa,
XI, Sect, Subulares

6Ba, Co multiflora subsp, multiflora, 68b, subsp,

leucantha; 69, C, cymosa; 70, C, lasiantha; 71,

Co ciliata; 72a, Ce subulata var, subulata, 72b,

var, fastigiata, 72c, var, hispida,

- XITIe Secto. Curtogyne
730 Lo flava; 74, Lo rubricaulis; 75, C, dejecta:

760 Lo undulata,

XIII, Sect. Kalosanthes

776 Co fascicularis; 78, C, obtusa; 79, Ce.coccinea,

XIV, Sect. Rosulares

80, L. flanaganii; B8l. L, orbicularis; 82, C, pseudo-

hemisphaerica; 83a., Lo montana subsp, montana, B83b,

subsp,. gquadrangularis; B84a, C(C, barbata subsp, barbata,

84bs subsp, broomii; 85a., C, tomentosa var, tomentosa,

85b. var, interupta; B86. C, intermedia; 87, Co.socialis:

88a. Lo cooperi subsp. cooperi, B88b, subsp. sedifolia;

89, Lo tabularis; 90a. L, setulosa var, setulosa,

90b, var, -'enkensii,_9Dc¢ var,-deminuta, 90d, var.

curta, 90e, var, ;onqiciliata; 91, C, natalensis; 92,

Ce vaginata; 93, Lo acinaciformis; 94a. [ alba vare

alba, 94b, var, parvisepala; 95a, L[, southii subsp,

southii, 95b. subsp., sphaerocephala; 96a, CL.sediflora

var, sediflora, 96b, amatolica; 97a. L, obovata var,

obovata, 97b, var, dregeana; 98, Lo brachystachya;

99, C, cqmpacta; 100, C, hemisphaerica; 101la,

Co cagitel;a\ subsp, capitella, 10lb, subsp, nodulesa,
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101lc, subspe gnantiophylla, 10l1d, subsp, _meyeri,

10le, subsp, thyrsiflora,

XVe Sect, Perfilatae

102, Co fusca; 103, Ce sladenii; 104, C, perforata;

105a, Cy rupestris subsp, rupestris, 105b, subsp,.

marnierana; 105c, subsp, commutata; 1l06a, Ce brevifolia

subsp, brevifolia, 106b, subsp, psammophila; 107,

Ce Mmacowaniana,

XVlI, Sect, Pyramidella

XVIa, Subsect. Amplexicaules: 108a, (g congesta subsp,

congesta, 108b, laticephala; 10%a, C, columnaris subsp,

columna:is, 109b, subspe semiorbicularis; 110, C, barklvi,.

XVlbe Subsect, Imbricatae: 1lla, Cg, alpestris subspe

alpestris, 1lllb, subsp, massonii; 112, C, pyramidalis:

113, C, multicepse

XVII, Sect, Argyrophylla -

XVIIla , Subsect, Epedunculatae: 1ll4a, C, lanuginosa

var, lanuginosa, 1ll4b, var, pachystemona

XVIIb, ©Subsecte Sphaericae: 115%a, C, globularioides

subspe globularioides, 115b, subspe illichiana,

1ll5c, Subspoh argyrophylla; 1ll6a, (g sericea var, sericea,

116b, var, .velutina, ll6c, var, hottentaotta; ll?;

Coe alstonii; 11B8a.l,e namaguensis subsp, namaguensis,

118b, subsp. comptonii, 11lB8c, subsp, lutea; 119,

Co hirtipes; 120. C. tecta.

XVIIc, Subsect, Exilis: 1l2la, Ce ausensis subsp, ausensis,
1215° subspae ciliaté; 122a, Cg exilis subsp. exilis,

122b. subspe garibina; 123, Ce susannae; 124,

Ce mesembrianthemopsis,
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XVIII, Sect, Arta

125, Co grisea; 126a, L, elegans subsp, elegans, 126b,
subsp, namibensis; 127, Lo _columella; 128, C,plegma-

toides; 129, (g deceptor,
XIXo. Sect, Crassula

130a, C, perfoliata var, perfoliata, 130b, var,

miniata, 130c, " vare falcata, 130d, var, heterotricha,

XXe Sect, Caducifolia

131, C, decidua.

XX1e Secto, Globulea

XXIa,Subsect, Becidua: 132a, C; mesembryanthoides subsp,

mesembryanthoides, 132b, subspe hispida; 133° Co mollis;

134, L, latibracteata; 135%a, Ly pubescens subsp,

pubescens, 135b, subsp, radicans, 135c, subsp, <rattrayi;

136, CLg cultrata; 137, £ rogersii; 13B8a, Cgatropurpurea

vare, atropurpurea, l13B8b, vare. cultriformis, 13B8c, var,

watermeyveri, 138e, vare, rubella, 138f, var, purcellii;

13%9a, LCg subaphylla var, subaphylla, 139b, var, virgata;

140, C, ammophila,

XXIb, Subsect., (Caespitosa: 141, £, cotyledonis; 142,

142, L, clavata; 143, Lo erosula; l44a, L, nudicaulis

ver, nudicaulis, 144b, var, sgga;aulis, ld4c,

var, platyphylla,

8. TAXONOMIC -TREATMENT OF SOUTHERN AFRICAN TAXA

(Republic of South Africa, Lesotha, Swaziland and South West Africal
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Cressula L., Sp. Pl. ed. 1 : 282 (1753) et Gen. Pl. ed 5 : 136 (1854);

Haw., Syn. Pl. Succ. 51 (1812); DC., Prodr. 3 : 383 (1828) et
Mam. Fem. Crass. 16 (1828a); Eckl. & Zeyh., Enum. 294 (1937);
Harv., Fl. Cap. 2 ¢ 332 (1862); Benth. & Hook. f., BGan. Pl. 1

t 657 (1865); Britt. in Fl. Trop. Afr. 2 : 388 (1871); Schonl.
in Pflanzenfam. ed 1, 3, 2a : 35 (1690); et in Trans. Roy. Soc.
S. Afr. 17 1 160 (1929); Berger in Pflanzenfam. ed. 2, 18a :

385 (1930); Friedr. in Prodr. F1. 6. W. Afr. 52 : 11 (1968).
Tilleea L., Sp. Pl. ed. 1 : 128 (1753) et Gen. Pl. ed 5 : 62
(1754); ©OC., Prodr. 3 : 381 (1828); Benth. & Hook. f., Gen. P1.
1 i 657 (1865); Britt. in Fl. Trop. Afr. 2 : 386 (1871).

Sgptas L., Pl. Afr. Rar. 10 (1760); Amoen. Aced. 7 : 87 (1764);
Haw., Syn. Pl. Succ. 61 (1812); DC., Prodr. 3 : 383 (1828);
Eckl. & Zeyh., Enum. 292 (1837).

Bomara Adans., Fam. Pl. 2 : 248 (1763).

Bullardia DC. in Bull. Sc. Soc.'Philom. 3 : 1 (1801) et Prodr. 3
1 382 (1828); Eckl. & Zaeyh., Enum. 289 (1837); Harv., Fl. Cap.
2 1 329 (1882).

Rochea DC., Pl. Hist. Succ. t. 103 (1802) et Prodr. 3 : 3393
(1828) et Mem. Fam. Crass. 21 (1828a); Eckl. & Zeyh., Enum. 304
(1837); Harv., Fl. Cap. 2 : 369 (1862); Benth. & Hook. f., Gen.
Pl. 1 : 658 (1865); Schonl. in Pflanzenfam. ed. 1, 3 2a : 38
(1890); Berger in Pflanzenfam. ed. 2, 18a : 401 (1930); Adamson,
Fl. Caps Panins. 437 (1950), nom. cons.

Larochea Pers., Syn. PL. 1 t 357 (1805); Haw., Syn. Pl. Succ. 50
(1812). ’ ,
Globulea Haw., Syn. Pl. Succ. 60 (1812); OC., Prodr. 3 : 390
(1828); Eckl. & Zeyh., Enum. 301 (1837).

Dietrichia Tratt., Arch. Gewachsk. 449 (1812); Eckl. & Zeyh.,
Enum. 304 (1837), nom. illeg. - non Giseke.

Curtogyne Haw., Rev. P1, Succ. 8 (1821); ODC., Prodr. 3 : 392

(1828); Eckl. & Zeyh., Enum. 303 (1837).
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Kalosenthes Haw., Rev. Pl. Succ. 6 (1821) et in Phil. Mag. 64 i
185 (1824). |
Purgosea Haw., Rev. Pl. Succ. 14 (1821), Turgosea, st in Phil.
Mag. 3 3 184 (1828); Eckl. & Zeyh., Enum. 298 (1837),Pyrgosea.
Vauanthes Haw., Rev. Pl. Succ. 18 (1821); Berger in Pflanzenfam.
ed. 2, 18a 1 402 (1930); Adamson in Fl. Cape Penins. 437 (1950).
Dasystemon OC., Prodr. 3 : 382 (1828); st Mem. Fam. Cress. 14
(1828a). R _
Gremmanthes DG., Prodr. 3 : 392 (1828); Eckl. & Zeyh., Enum.
302 (1837); Harv., Fl. Cap. 2 : 331 (1862); Benth. & Haok. ,Gen.
Pl. 1 ¢ 658 (1865); Schonl. in Pflanzenfam. ed. 1, 3, 2a : 37
(1890).
Helophytum Eckl. & Zeyh., Enum. 288 (1835); Harv., Fl. Cap. 2
328 (1862).
Pstrogeton Eckl. & Zeyh., Enum. 291 (1837).
Sarcolipes Eckl. & Zeyh., Enum. 290 (1837).
Tetraphyls Eckl. & Zeyh., Enum. 292 ( 18.'3'7), Dietr., Syn. P1. 2 :
1033 (1840). . |
Sphasritis Eckl. & Zeyh., Enum. 299 (1837), Dietr., Syn. Pl. 2 :
1034 {4840).
Thisantha Eckl. & Zsyh., Enum. 302 (1837), Distr., Syn. Pl, 2 :
1035 (1840),
Combesia A. Rich., Tent. Fl. Abyss. 1 : 307 (1847).
Disporocarpa A. Rich., Tent. Fl. Abyss. 1 : 307 (1847), nom nud.
Dinacria Harv., Fl. Cap. 2 : 330 (1852); Benth. & Hook. f., Gen.
P1. 1 : 657 (1865); Berger in Pflanzenfam. ed. 2, 18a, 401 (1930);
Adamson in Fl. Cape Penins. 436 (1950).
Pagelle Schonl. in Ann. Bolus Herb. 3 : 67 (1921); Berger in
Pflanzenfam, ed. 2, 18a, 400 (1930).
Rhopalota N.E.Br. in Cactus Succ. J.; Los. Ang. 3 : 7 (1931) et in
Hook. Icon. Pl. 32, t. 3171 (1932).
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Plants pesrennial, biennial or annual and varying from prostrate herbs to
eract shrubs but rarely with woody branchss. Leaves opposite, sessile
or petiolate, usually entire but also serrate or crenate (lobed only in
C. alcicornis), membranous to convex on ons or both surfaces or terste,

\Sw
with more or less hydathodes on or along the margin qnd/or some scattersd

ovar ths upper and/or the lowsr surface, wlth a lsaf sheath or the leaf

bases fused ﬁo ong anothgr in various degrees. Inflorescence varying from

single flowars in the axils of the lsaves to terminal clusters or usually

terminal cymes, with (4-) 5 (-8) mercus flowsrs which are star-shaped or

tubular, §g§gl§ mors or less fleshy, green rarsly tinged red or yellow.
Petals lencenlate to oblanceolate or panduriform, fused into a tubs not
more than ons~eighth of their length, with 6r without dorsal appsndage soms-
times in terminal position. Stamens 5, with anthers ysllow, purpls or
brown, and with base of the filament somewhat fused to ths petal tubs.
Sguemas dorsiventrally flattened to more or less fleshy and not fused to
the carﬁela. Ovariss fres to somewhat fused at the base, with or without
styles and with terminal or lateral stigmas, with one to numercus owvules,
Sesds glabrous or ﬁsually with vertical rows of papillae and without a

 distinct hilum,

The genus Crassula 1s represented by 144 specles in Southern
Africa, approximately 10 species on the rest of the African continent and
10 -~ 20 spsclies occur scattersd throughout the world. The persnnial species
6ccur on the African continsnt except for the two speciss that extended their
distribution into Arabla and northern India, while the annual species occur
widespread thruughnut the world and have often a very wids distfibution

rangs.

Dilagnostic Features:

Species of the genus Crassuls ars distinguished from other gesnera

in the family by the combination of opposite leaves and haplostemonous
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flowers. ngetative material of the genus in Southern Africa is recognized
by the opposite leaves, with a short lsaf sheath and hydathodes. Even

ssedlings havs onas hydathods on the adaxial surface of thes cotyledon.

Key to the Species, SuhaEacies and Vardisties

The ksy below i; 80 long that it seemsd desirabls to divide it into
12 groups. The latter ars based largely on the taxonomic sections or groups
of sections and only group 12 is completely artificial. In order to simplify
the key ta the groups, some sections are distinguished only by their main
characters, and a few spsciss will consequently key out in a group not
corresponding to the section to which thsy bslong. Groups and aactions.ara
thus not strictly synonymous. However, some users of the key may be familiar
with the sactions, as many ars similar to thoss recognized by Schonland (1929),
g0 that a compromise was sought. Speclies 'not characteristic' of their
sgction ars thus included in hoth the group to which they ara keyed out as
wsll as ths group representing the ssction. This facilitates the usé of the
key on the basis of groups and at the same time enables the user familiar with
the taxonomy of the genus to ata;t directly withvthe section, i.s. the group,

to which the species in question belongs.

The diagnosis for sach group then combines the cheracteristics of
the groups and the sections, but speclal emphasis is placed on the sections.
The identification of incomplete live materisl can be attempted with the
diasgnoses of the lsaf charectars provided separately, but in many cases it
‘ia impossible to identify such materdal with certainty.
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KEY TO THE GROUPS

Anthers 0,01 - 0,02 (-0,03) cm long; usually annuals or rarely
perennials with eesaile axdllary inflorescancés; flowers star-
shaped .......................,.................................»Grogg 1
Anthers (0,04-) 0,05 - 0,2 (-0,5) cm long; perennials or if annuals
with tubular flowsrs with only the apices of the petals racurved:
B Annuals with single ersct main stem c. 0,1 cm in diamater;
flowers tubUlar.eecsssecssassnaneneasscncencascsssscssaanane Broup 1
BB Perennials with mein branches at least 0,2 om in diamster or if
nerrowsr then decumbent or prostrate and/or with star-shaped
flowsrs:
C Flowers star-shapad with petals spreadiﬁg from the base or with

a tubs up to 0,1 cm long or laess than half the length of the

spreading lobes (ses fig. 2.1):

D Leavss subulate and almost terste, in a basal rosattes;
inflorescencaes axillary and originating from below the
roSEttBecasscasscsessasanennasnssannssaranasassnsnes Group 2

DD Lsaves lancsplats, elliptic, obovats or spathulate,
distinctiy dorsiventrally flattened; inflorescence terminal
or single axillary flowers:

E Leawes 0,2 - 0,4 cm long, 0,1 - 0,3 cm broad.... Group 2
EE Lleaves at least 0,6 cm long, 0,5 - 10 cm broad:

F Plants with (1) 2 or 3 (4) pairs of leaves; stem
tubérs usually almost spherical and coversd with
adventitious rootsssecessessccsssnssasneesss Group 5

FF Plants with at least 8 pairs of leaves; tubers if
praessnt irregularly shaped and of root origin
meassmsussenearasscuansnsnrnnsarenncssnscsns Group 4

CC Flowsrs tubular with pstals erect or recurved only at the apex:
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8 Plants with (1) 2 or 3 (4) pairs of leavas which ars very much
| dorsiventrally compressed to almost membranous....eesssecsessss Group 5
B6G Plants with at least 8 pairs of leaves, or if not thén the lsaves more
or less fleshy:
H Petals with a smooth ovoid to almost spherical appendage in
terminal position (see fig. 3.2, 3, 4)scessncacsssnancsess Group 11
HH Petals with or without daorsal eppendags but if present then
denticulate and u;ually pointed:
I Squamas T-shaped to spathulate; petals narrowly oblong and
without dorsal appendage but longer then 0,45 cm; inflorescence
sessile or AlmoBt B0.escscecsssscesscantancsnesssseeass Group 6
IT1 Soquamae transversely oblong to oblong-cuheate: petals
lanéeolate, oblancenolate or panduriform and with dorsal
appendage, bﬁt if without then either up to 0,4 cm long or
with a diétinct peduncle:
J Petals panduriform and ending in g canaliculate rostrum

stiffly erect (see fig. 2.5, 6; 7)esessscecsnaasss Group 12

JJ Pstals lanceclats to oblanceolate, acuts or obtuss,
recurved or reflsxed:

K Leaves borne in a basal rosette and usually becoming
gradually shorter towards the apex, dorsiventrally
compressed and often cymbiform (leavas with cbvolute
vernation in fresh material (see fig. 1.11).... Broup 8

KK Leaves more or less evanly scattered over the branches,
but if fascicled at the base of the branchss. then
either very fleshy and almost terste or falcate and
somewhat bent to the one side and with a distinct
peduncle (lsaves opposite in buds):

L Leaves coverad with hairs or papillae, with or

without marginal cilie:
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M Leaves subulats or 11NEAX s.ssesasscessssssssnsssasnasasnas Group_ 7
MM Leaves lanceolats, slliptic to obovate:
N Flowers axillary or in terminal clusters; pedicsls slongating
AFtar FlOWBriNgeccsesesnsssccansasscsasassnsasarasssans Group 2 -
NN Flowers iﬁ terminal inflorescances; pedicéls not slongating
affer flowsring sasssncssssnsscsnnsanscanasscnsannnasa Group 10
LL. Leaves glébrbus but often with marginal cilia:
0 Leaves dorsiventrally compressed:
P Leaves with a distinct horny margin and usually with marginal
C1lia soessnscncsrcnernnasacearssnnacnsernsnasnsnannsses Group ? -
PP Leaves without a horny margin and marginal cilis ...... Broup 3
00 Leaves triangular to round in section: |
@ Petals with a denticulate dorsal appendage: -
R Petals up to 2 mm long; stems carnose and up to 15 cmv
1oNgesseasacasnncsaanceesasosnnsscnsncasncanssanse Group 10
RR Petals (0,3-) 0,4 - 0,5 (-0,6) cm.long; stems woody 20 =
50 (=150) cm 10NG sesesnsassanssscnsannansassasssss Group 9
@8 Pstals usually without dorsal eppsendage or if present
inconspicuoué and smooth:
8 Flowers axillary or in terminal clusters c...eas... Group 2
85 Flowers in a terminal inflorescence:
T Leaves subulate to lanceclats, smooth or if dentate
then subulate SesrscsseiusastastEatasanrsaantas Group 3
TT Leaves éngular obovate to rarely elliptic, rough or .

irregularly paplllosg sensessscesnsassesacsecas Broup 2
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GROUP 1

Annugls usually delicaﬁe, rarely slightly woody perennials with sessile
axillary inflorescences and anthers up to 0,3 cm long. Flowers usually
star-shaped rarely tubular and with anthers up to 0,6 cm long. Petals

without dorsal appendage.

- Bections Tillasoideae, Glomeratae, Grammanthes.

Leaves opposite, dorsiventrally flattened or rarely almost terete, with
hydathodes on the margin, without marginal cilia and usually glabrous;

sheath membranous or almost absent.

1  Inflorescence axillary; petals 0,4 - 0,8 cm long

 *asasacseasesssensesesesanssnaneses 111b. C. alpestris SubSp. massonii

1a InFlorescende terminal or if axillaryvthen petals up to 0,2 cm long:
2 Sepals obtuse and about half as long as the petals:
3 Internodes club-shaped and apparently leafless
R Ry 5. C._aphylla
3a Internodes linear and if swollen then along the whole length:
4 Petals (0,3-) 0,4 - 0,8 (1,5) cm long, flowers tubulars
5 Stigma at the end of slender étyle:

6 Petals yellow to orange, (0,5-) 0,7 - 1,5 cm long

c;ll.n---onnna-----.----w-uo-n-u-o 23. C. diCthoma

6a Petals white or pink, 0,3 - 0,4 cm long

seNNONEGBCROROINRSEENESNOENNBEDRBOBOAS 24. Ca dBEressa

5a Gtigma latersl and with a horn-like projection or two
wings in terminal position:
7 Style and projection above the stigma filiform and

half as long as the ovary....25. C. grammanthoides

7a G8tyle hardly distinguishable from the gradually
constricted ovary and with short stout ventral

horn about as long as the style

......l.l.ﬂ;.ﬂll....ﬂl...Il..... 26. C. Filiformis
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7b Gtyle hardly distinguishahle from gradually constricted

ovary and with wing-like projections above the stigma

casvenesescessvsssssnscsnssncsesnsnsancsasssases 27- Lo Sebaeoides

da Petals 0,1 - 0,2 cm long; flowers star-shaped:

8 Carpels each with one ovule:

9

9a

Leaves lanceolate to ovate; inflorescence with 5 - 10 (-20)

flowers in the axil of the 1eAVES eessasccaesesce 2« Co inanis

Leaves oblanceolate to linear-elliptic; inflorescence with

1 - 3 flowers in the axils of the leaves:

10

10a

Petals c. 0,2 cm long and recurved to about right angles
from the pedicBleiecccssasassesansi@s C, natans var. natans
Petals up to 0,1 cm long and erect so as to form a short

tubular‘ Flowereoscsassssaces 1b. C. natans var. ‘Fili‘FOI‘miS

8a Carpels each with (2-) 4 - 8 owles:

11

Leaves linear to linear-elliptic: N R

12

. 12a

11a

Stems stiffly erect and rarely branched and with under-

ground rhizome ending in numercus small tubers

cB@PORITECCROSCREIRCETCGCEEEESRRARE8DDNO0E :30 Cl tuber‘e:lla
Stems spréading to decumbent and much branched and with-
out underground rhizeome; 1leaves 0,2 - 0,4 cm long

[N R NN ENNNNNNNENNIENNNNNNENNNRERNERNENNNNNNNN] 4. CI Vaillantii

Leaves ablanceclate, chovate or spathulate:

13

13a

Leaves with denticulate upper surface; stems filiform;
pedicels elongating after flowering

tessstcncascesnccRreseaEnCresBsrTICD PR 12. C. umbellata

Leaves smooth and partly fused to the stem and
inflorescence sp as to form a crust-like plant flat on

the aoil....I.II.'.II....!.GQI..ﬁll.l’l..ol 11. Cl Easeae
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2a Sepals acute and as long as or longer than petals but if only two--
thirds of the length of the ﬁetals-then sepals sharply acute or awned:
14 Infldrescence axillary cymes:
15 Leaves more or less convex to terete and without terminal
colourless setae:

16 Petals c. 0,1 cm long and folded lengthwise when old;
carpela_releaée upper seed .through the apical pore
while the second one remains in the carpel.which
breaks off at the base:

17 Axillary inflorescences sessile or almost so

- C. thunbergiana subsp. thunbergiana

17a Axillary inflorescence pedunculate (0,2 - 0,4 cm
long)

sessscesces15be Co thunbergiana subsp. minutiflora

16a Petals 0,2 - 0,3 (-0,4) cm long and not folded;
carpeis releasing seeds through-apical pore:
18  Petals triangular, c. 0,15 cm broad at the base;
leaves terete, subulate , )

esssssssannsssesasifba. C. decumbens var. decumbens

188 Petals ovate and up to 0,3 cm broad; leaves,

- obconical to club-shaped

sreesasascanaec 16b, C. decumbens var. brachypetala
15a 'Leaves'dorsiventrally compressed and flat and usually with
- colourless terminal setae or perennials with stems thicker
-than 0,2 cm:
19 Carpéls denticulate:
20 Leaves and stems with spreading hairs
.......................;........... 18. C. hirsuta

20a Leaves and stems glabrouS.s.csee«s19. C. bergoides




62

19a 'Carﬁels smooth:
21 GSepals two-thirds of the length of the petals; stemé usually
woody and hardly visible between the leaves:

,22 Stems at base without old leaves and with peeling bark;
leaves yellowish-green and up to 0,1 cm long
tesssessenssancseraesssnsesases 220, O, muscosa var. rigida

22a Stems with old leaves at the base; leaves grey-green 0,2 -

0,4 (-0,6) cm long:

23 Squamae emarginate; stems wiry-woody with leaves
adpressed 0,2 - 0,3 cm in diameter and up to 40 cm
iong.}.-...-..............22b. C. muscosa var. sinuata

23a Squamae truncate; stems woody or if wiry then with
spreading leaves and'produced by erect tufts up to
15 cm high:

24 Stems with leaves 0,2 - 0,4 (-0,8) cm in
diameter; plants more or'less.branched and up to
60 cm 10Ngeesssssese 22a. C. muscosa var. muscosa
24a Stems with leaves c. 0,25 cm in diameter; plants
érect tufts up to 15 cm high
sssssssccasevssnssss c2le C..muscosa var. parvula
21a Sepals as long as or longer than petals; stems thin and wiry in
erect annuals or fleshy to carnose in perennials:

25 Perennials; stems carnose or if filamentous then decumbent

and rooting at the nodes:
© 26 Main roots tuberous and sprouting annually; leaves
towards the base often twice as long as those becoming
gradually shorter towards thg apex (excluding young

leaves at apex)

cersenspsaqecvens 21b. C. pentr‘andr‘a Var‘._ transvaalensis
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26a Roots fibrous or rarely slightly swollen and the stem

above it similarly thickened; leaves more or less equally
long on the whole plant {excluding young leaves at apex)

avesssscassencesecssscwanns 218¢ Ca pEntandTa vara Eentandra

"28a Annuals; stems filamentous to wiry and erect:

27

27a

Seeds just longer than broad; Cape Province

osesucssssnsesassssses 203e Ca Campestris Subsp- CamEBStris

-

Seeds twice as long as broad; central and northern South

West Africa and Tropical Africa

.---nco-nluo-aun-l-‘zoba C. Campestris SUbSp- pharnaCiOideS'

14a Inflérescence terminal, densely or loosely cymose:

28 Leaves lanceolate or linear-lanceolate and terste or almost 802

29

Squamae oblong cuneate; flowers sessile or almost so;

Carpels denticulate seececeresessccsseensncs 14, C.‘Qlomerata

Squamae transversely oblong with strongly cuneate base;

flowers pedicelate; carpels smooth or slightly rough:

30 Flowers single in the axils of the leaves but
terminal only; leawves 0,1 - 0,3 cm long
.....,.a....................u...;........17. C. minuta
30a Flowers in terminal or axillary cymes; leaves 0,3 -
0,6 cm long (often shrivelled up before éeeds mature):
31 Petals triangular and c. 0,15 cm broad at the
base; 1leaves terete, subulate

cresevssasascnsns188. C. decumbens var. decumbens

31a Petals ovate and up to 0,3 cm broad; leaves
obconical to club-shaped

esssnsssssssssslBb. C. decumbens var. brachypetala

28a Leaves elliptic, oblanceolate cobovate:to spathulate and

dorsiventrally Flattened:
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32a

33

33a

64

Plants crust=like and with leaves flat on the soil:

Flowers and leaves partly fused to the stem; fruit

indehiscent.-.--..---.-...---....a...-......;......11. C. Eageae

Flowers and leaves free; fruits dehiscing by apical pore

eesssessncssscssssansssnsenssennsensssnsstnsess 12¢ Co Umbellata

Plants erect or decumbant, stems visible:

34

3da

Ovary dentate:

35 Flowers sessile or almost SOeesasscesscassalds Ca glomerata

35a >F10wers with pedicels at least 3 times longer than the

floWErasacsssseasescansaasnssssesenelde Co tenuipedicellata

Ovary smooth:

36 Leaves and sepals hairy or at least with terminal seta

.llllll.0'.'....0.0.!....l.lln...ll'l!l.ll.’lso C. Strigosa

37

37a

Leaves clustered at the base and often four at a node

[ R ENENNNNRENNENERENENNNNNENNERNNNNNNNNRENSENNENNJEN] 9. C. dOdii

Leaves in pairs and about equally spaced along the

stem:

38

38a

Leaves sessile elliptic, elliptic-obovate:

ag

39a

Leaves 0,4 - 1 cm broad; squamae narrowly

oblong=-cuneate ceseessssese 7. Co Numaisensis

Leaves 0,1 - 0,3 cm broad; squamae broadly

T-Shaped-..-..-.-..--..--. 8. C. lambertiana

Leaves petiolate or spathulate:

40

a0a

‘Stems decumbent or prostrate and often

rooting at the nodes; leaves smooth-

sesesscssssessssnccnssasnslUa Cu roggeveldii
Stems erect, without adventitious roots;

leaves denticulate eeesseso«12, C. umbellata
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GROWP 2

Herbaceous perennials often slightly woody at the base, shrublets. Flowers
star-shaped or tubular, single axillary or clustered at the apex or rarely

in a inflorescence with a peduncle. Petals smooth and withaut dorsal

appendage.

Sections Filipedes, Deltoides, Galpiniflora.

Leaves opposite, dorsiventrally flattened, convex to terete, with hydathodes
along the margin or scattered over the upper surface but then the leaves
usually rough or hairy, without marginal cilia and usually glabrous; sheath

membranous or rarely formed by the Fusion of the leaf bases.

1  Flowers star=-shaped:
2 Leaves linear-lanceolate, subulate and sessile; inflorescence
axillary and from below the basal rosett@seesses. 54. C. peploides
2a Leaves elliptic, cuneate or petiolate; single axillary flowers
ceessscensscseseatanssassacsssascssassssessassess 28, Cs papillosa
1a Flowers tubular:
3 Leaves morg or lesé fused in a ring‘which is at least half as long
as the laminBessesosssscceseascansenassssessasenas 33s C. vestita
3a Leaves with a basal leaf sheath not longer than aﬁ eighth of the
lamina:
4 Leaves angular obovate, oblanceclate or rhombic, rough or
covered with irrégular papillae:
5 Leaves 1 - 1,5 (-2,5) cm long;' inflorescence with peduncle
eetaesseeteesensnecsnsesnrassrasasarenes 34, Co deltoides
S5a Leaves 0;2 - 0,6 cm long; dinflorescence without peduncle 4
or flowers clustered towards the"end of the branches:

6 Petals not saccate at the base; squamae oblong

esssasrsansnssssecsnasssnsncscnssessuen Jle Co £lSiae
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Petals saccate at the base, sguamaes transversely oblong:

7 Roots fibrous or if slightly thickened then stems above similarly

thickened; stems with adventitious roots

‘nsssesecsessscanssnsnsssascsees J23e Co cOrallina subhsp. corallina

78 Roots tuberous; stems filamentous and with adventitious roots

senseesncsssenccesnasassanness 3cbe Co CcOrallina subsp. macrorhiza

Leaves elliptic, lanceslate to subulate, smooth or hairy:

8 Sepals and leaves with spreading hairs:

9 Hydathodes on the margin of the leaves; moist places in

shade on Swartberg range

esssccessssnacacsnsessnnsnss 292 Co expansa subspe. EECU].iaI"iS

9a Hydathodes scattered over the upper leaf surface; in shade

Northern Natal, Transvaale.... 29d. C. expansa subsp. fragilis

Ba Sepals and leaves glabrous:

10 Leaves dorsiventrally compressed, elliptic and cuneate or .

petiolate:

11

11a

Stems erect or decumbent and becoming slightly woody at
the base without adventitious roots
‘........;.........-........ 29a. C. expansa var. expansa
Stems prostrate and not becoming woody at the base:

12 Pedicels 1 - 2 cm long; flowers tubular

PR eNsRENERONBEsPENRROREOIRRRERENRS 30, C. tenuicaulis

12a Pedicels 0,3 - 0,6 (~0,8) cm long; flowers star-

Shaped esesnencensnresacnencansenna 28, C. papillosa

10a Leaves terete or almost so, linear-lanceolate to subulate:.

13

Leaves with one or two rows of hydathodes; stems with-
out adventitious roots; widespread from northern

Natal to southern and northern Cape

*etsrassoscasernsesreansras 29a. Ca e&anSa vare. e>_<gansa
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13a lLeaves with cne or two rows of hydathodes; stems with woody
adventitious roots; along the coast from Port Elizabeth to
Cape PeninsulBlesssssssssscsanssanesee 25h. C, expansa var. filicaulis
13b Leaves with hydathodes scattered at least over the upper surface:
Namaqualand and into south-western South West Africa, west of the

mUuntains.--co.no;cct.un.o--ln--cnano- 29C. C. exgansa var. Ezriﬁ:lia

GROWP 3
Herbaceous perennials often somewhat woody at the base and usually shrubs.
Flowers tubular in a terminal rounded to flat~topped thyrse usually with

& peduncle. Pétals without a distinct dorsal appendage.
Section Acutifolia.

Leaves opposite, subulate to lanceolate, dorsiventrally compressed to
terete with hydathodes in two rows along the margin but spreading more
and more and often scattered over much of the upper and lower leaf

surface, without marginal cilia and smooth except denticulate in

C. sarcocaulis; sheath usually formed by the partial fusion of the leaf

bases.

(The peduncle is often ill-defined in these plants. Therefore, in the
following a pair of bracts are the leaf-like structures, sometimes only
very short, on the stalk below the inflorescence where the internodes
between the pair of bracts and the first pair of leaves is distinbtly

longer than between any two pairs of leaves on the plant below.)

1 Petals 0,4 - 0,5'(-0,6) cm long; young internodes papillose or

papillose-hairy at least below the inflorescence:
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2 Stems erect or spreading; old leaves dropping with leaf sheath or

petals not recurving at the apex:

3 Leaves linear-lanceolate or ovate, broadest at the base:

a

Leaves ovate and 0,3 ~ 0,7 cm long; petals erect or

spreading but not recurving:

5 Ovary with 8 ~ 12 owles; growing on lower mountain
slopes up to 700 m altitude

seensesssssassssesnnnns D58, Co ericoides Subsp. ericoides

5a QOvary with 4 owles; growing at high altitude
(usually above 1000m)

eosseesnssessssssssaseee O0be C. ericoides subsp. tortuosa

Leaves linear-lanceolate, 0,8 - 2 cm long; petals

recurving at the apex:

6 Sguamae obpyramidal with upper surface sloping down
ceﬁtrifugally; stems carnose 0,5 - 3 cm in diameter

evsscacansnanansrsscenss S57be C. sarcocaulis SUbSpo FUEiCOIa

6a Squamae flat, rectangular to wedge-shaped; stems woody

or carnose up to 0,4 cm in diameter...... 58. C. biplanata

3a Leaves elliptic, broadest at about the middle

aeAsNNseRINGENORAERRSERERORGOS 573: Ce SarCDCEUliS SUbSpa Sarcocaulis

2a Stems decumbent or prostrate; often rooting; old leaves drying, then

-

often breaking off and leéving the leaf sheath, but eventually stems

also without remains of leaves:

7 Petals erect or spreading, but not recurving:

8

Ovary with 8 - 12 owules; growing on lower mountain slopes

up to 700 m altitudecesecess 55a. C. ericoides subsp. ericoides

Ovary with 4 owules; growing at high altitude (usually

above 1000 Mm)ueesessnaescnse 55b. C. ericoides subsp. tortuosa

7a Petals recurving at the 8peX.sessesessseensessaes 56. C. dependens
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1@ Petals 0,1 - 0,15 {=0,3) cm long; young internodes and peduncle

smooth, except in C. tetragona subsp. connivens:

9 Bracts on peduncle 2 or 3 pairs, if less then inflorescenbe
irregularly branched or a flat-topped dichasium:
10 Leaves flat and at least 4 - 0,6 (-0,8) om broad

T - 0 I planifolia

10a Leaves terete or almost so, 0,1 - 0,3 cm broad:
11  Leaf sheath 0,05 (-0,1) cm long; stem decumbent, root-

ing......;.......... 59b. C. tetragona subsp. acutifolia

11a Leaf sheath (0,15-) 0,2 cm long; stems erect not root-
ing:
12 InFlorescenpe with flowers densely clustered;
plant with stems repeatedly‘branching

sscescsasessssoes 098, C. tetragona subsp. tetragona

12a Inflorescence loosely branched; plant with one
main branch and rarely with few axillary branches

tescsnsssncassencens 39C. C. tetragona Subsp- rudis

9a Bracts on peduncle 0 - 1 pair; inflorescence a round-topped
thyrse:
13 Stems carnose with flaking bark, 0,3 - 1 (=1,5) cm in

diameterescaseasscsansssssesns 59d. C. tetragona Subsp. rDbUSta

13a Stems woody with flaking bark, 0,2 - 0,4 (-0,6) cm in

diameteressseessccscesscnsss 598, C. tetragona subsp. lignosa

13b Stems carnose with peeling bark, 0,2 - 1,5 (—2) cm in

ldiameter............;..... 59f. C. tetragona subsp. connivens
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GROUP 4
Herbacebus perennials often with thick carnose stems, scramblers to
shrubs ub to 150 cm highe. Flowers star-shaped and in a terminal

cluster or thyrse¢ Petals usually sharply acute and with dorsal

eppendage terminal and pointed but smooth.

Section Anacempseroides.

~

L_eaves opposite,vdorsiventrally compressed to almost membranous or

rarely slightly convex on either!side, with hydathodes in one of two
rows along ths margin or sometimes scattered over the upper or ofteh
also the lower surfaces, without marginal cilié and glabrous; sheath

membranous or a tough ridge between the leaf bases.

1 Flowers axillary or clustered at the end of branches and without a
peduncle and often half hidden by the upper leaves:
2 Leaf sheath glabroﬁs:
3 Leaves ovate and abruptly bonstricted ét the base and more
or le$s fused to one another |

essscessannrsdanegseconnen 35c. C. DBllUCida SUbSp- ma;ginalis

3a ' Leaves elliptic to elliptic-lanceolate.with a cuneate to
subpetiolate base:
4 Receptacle and carpels remaining soft and membranous
when fruiting; perennials with branches aoften longer
than 20 cm long; south-western Cape to the Winterhoek-

berge.-.....--...;.... 35a. C. pelluoida Subsp. EBIIUCida

da Receptacle.and lower parts of carpels becoming tough and
spongy when fruiting; annuals with branches rarely
longef than 15 cm; mountains near Nieuwoudtville

ssssccnscasscansnvansaa 390 Cu pellUCida Subsp. sgbngiosa
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2a Leaf sheath hairy:
5 Internodes and pedicels glabrous: leaves abruptly
constricted at the base and more or less fused to one
another

.ll.........;l.llﬂ.l.le!0.‘35C‘ Ce. pellUCida- subsp. marqj-nalis

Sa Internodes and pedicels hairy; leaves cuneate:
6 Flowers sjingle at the apex and in the axile of the leaves;
leaf margin regularly denticulate
sevssnassecsnsenncssas 358. C. pellucida subsp. alsinoides
6a Flowers in terminal clusters and rarely single; leaf
margin irregularly denticulate

ssecececascsccscasee 35d. Co pellucida subsp. brachypetala

la Flowers in a terminal inflorescence with a peduncle at least 2 cm i -
long:
7 Sepal lobes rarely longer than 0,1 cm and at least 5 times shﬁrter
than petals; 1leaves deciduous:
8 Flowering period: June = August; 1leaves shiny green (covered;
with silvery flakes in dried material) rarely with white j
powder in Nafal . i
.................;...;n...........gf............. 44, C, ovata
8a Flowering period: November, December; leaves grey to almost
white (covered with white powder in dried material); southern
Cape:

9 Leaves broadly obovate to almost orbicular with entire

margineecsesssccacs 45a. C. arborescens subsp. arborescens

9a Leaves elliptic to oblanceolate and with undulate margins

vesnsssssssnsnsese 450, G, anDr‘BSCSn_S_ subsp., undulatifolia

7a Sepal lobes (0,15-) 0,2 - 0,4 cm long and 2 ~ 3 times shorter-than

petals; old leaves remaining attached to the stems: .t
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10 Leaves regularly crenate to serrate:

11 Internodes below the inflorescence distincfly shorter or not

visible; . leaves with hydathodes towards the end of and below

the roundad teeth.iessssesessnasenscscsnnscessrs 35. Co inandensis

11a Internode below the inflorescence usually slightly elongated;'

leaves with hydathodes between the pointed teeth:

12

12a

Petals 0,2 - 0,4 cm long; leaves with petiole 0,3 - 1,8

cm‘long.l...i.l..".l.iﬂ.'..l!....n.-..... 37. C. Spathulata

Petals 0,5 - 1 cm long; leaves sessile but with cuneate

base:

13

13a

Inflorescence a flat-topped thyrse with all flowers
directed upwards; 1leaves at least 4 timesllonger than
broad |
ceceencnssocessssaavssscacsascssasnss 39, C, crenulata

Inflorescence a rounded thyrse with flowers spreading

at about right angles to one another; 1leaves usually -

twice as long as broad

weessssasssesssse 382. C. sarmentosa subsp. sarmentosa

10a Leaves entire rarely irregularly undulate:

14  Leaves with rounded apex rarely cbtuse:

15

15a

Leaves 1 - 2,5 cm long; lamina cordate or if not then stem

thinner than 0,2 cm in diametereecscsscesees 41. C. cordata

Leaves 3 - 6,5 cm long; lamina cuneate:

16

16a

Leaves sessile and with hydathodes in two rows along
the margin of the undérsurface; ovules elongate @ .
sasessessnscosscsscassosscecsncsansesces 40, C, strezi
Leaves petiolate and with hydathodes scattered over
the upper and lower surfaceé; ovules spherical or

almost so:



17

17a
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Petals 0,3 - 0,4 cm long; flowers predominantly 4-mercus

and with adventitious buds developing on old inflorescences
oa...u.........;...........}. 42a, C, multicava subép. multicava
Petals 0,5 ~ 0,6 cm long; flowers predominantly S5-merous and
withqut adventitious buds on old inflorescences

seescaceanssnrsnssecnansnsse 420, Ca multicava SUbSp- floribunda

14a lLeaves acute or acuginate:

18

18a

Stems with leaves 0,1 - 0,2 cm in diameter; leaves petiolate;
or if not then more or less fused to one another to Form a ring
around the stem:

19 Internodes below inflorescence distinctly shorter‘or not

visible; inflorescence elongat€.easseaess 36. C. inandensis

19a Internode below inflorescence longer than below;
inflorescence flat to rounded:
20 ' Leaves petiolate; Natal

esnssnssnessnss 380. C, Sarmentosa Subsp. integriFOIia ‘

20a Leaves sessile, abruptly constricted and more or less
fused to one another; south-eastern Cape

..Dl;ltllilllllnll 35c. C,. pellu0ida Subsp. marginalis

Stems with leaves 0,4 - 0,6 (-0,8) cm inldiameter; leaves

sessile:

21 Leaves almost membranous and with recurved margin; petals
0,3 - 0,4 (~0,45) cm 10Ng ssssecesseasasonsss 40, C. streyi

21a Leaves toughvand somewhat convex on both surfaces; petals

0,5 - 0,8 cm long.-.o.-n.-.n.ao.o.-:--------- 43, C. lactea
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GROUP 5

Herbaceous perennials sprouting annually, with (1) 2 or 3 (4) pairs of
leaves produced by the usually almost sphefical stem tubersvwhich are
covered with adventitibus roots, Flowers star-shaped to cup-shaped or

rarely tubular in C. saxifraga, arranged in a terminal thyrse and rearely

only with a few flowers. Petals without distinct dorsal appendagé.

-

Section Tuberosas,

T

Leaves opposite, usually crerate but also lobed to entire, dorsiventrally
compressed to almost membranous, with hydathodes on the margin, marginal
cilia absent and glabrous except for some plants of C. dentata:; sheath

membranous.

1 Inflorescence with distinct peduncle present:

2 {_eaves deeply diVided sscsnnsssensnscesnssssnsee D2, U, 8lcicornis

2a Leaves entire, serrate or dentate:
3 Petals forming a tube twice the length of the sepals, recurved
at the apex; pedicel rarely as long as 1 cm:
4 Bracts at branching boint of pseudo-ymbel absent or rarely
only a single one; leaves 1 (2) pairs

sscessancssncascasssnasssansassansscacranans O1e Co SaXifraga

4a Bracts at branching point of pseudo-umbel at least one
pair but usually a whorl; leaves 2 - 3 (4) pairs D
ssesssenssssscensssssasssss D03, C, capensis var. capensis

3a Petals spreading from the base, forming an open star-shaped

%lower; pedicel usually longer than 1 cm:

5 Sequamae up to 0,05 cm long, usually broader than long:
6. Internodes between leaves c. 1 cm long; leaf.blade

~elliptic; Drakensberg in Cape and Natal '

....ul;.l.!l.t'l.l..l‘..l.lo.-l.lnl 53. C. umbraticala
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6a Internodes between leaves usually less than 0,5 cm long _

or leaf blade broadly ovate to orbiculate; south-

western Cape e9esceccscosnsnse 508_9 C. CaEenSiS Vare CaEenSis

5a Squamae 0,07 cm or longer, longer than broad:

?

7a

‘Leaves 3(4) pairs; 1leaf blade linear to elliptic, longer than

broad on the lowest pair of leaves
sessecosssessssseccascscasssasnsssssscescssace 47. 0. simulans
Leaves 1 (2) pairs; 1leaf blade broadly ovate, broader than
long in the lowest pair of leaves

..OC...I...'..Q.l...'.ﬁ.ﬂ?a....l...II.IvI'..... 46. CI umbella

1a Inflorescence without peduncle with flowers terminal or axillary, .y

single or in clusters:

8 Leaves 4 at léast at the lowest NOdE.ecsssacscsssees 49, Co dentata

8a Leaves in pairs:

9

9a

Flowers yellowish-green to brown, shortly campanulate, usually

single with or without several bracts at the base (apparent

racemose inflorescence)escsssssacsssscoascesses 48. C. nemorosa

Flowers white, star-shaped, in axillary or terminal
infloréscenceé: .

10 Leaves withﬁut petiole.;.....s....,....... 46. C, umbella
10a Leaves with distinct petiole:

11  Petiols of lowest leaves 1onger than lamina broad;
mountains of the northern Cape Peninsula
g....;....;..s.... 50b, C.vqagensis var. promontorii

11a Petiole of lowest leaves shorter than lamina broad;

Drakensberg in the Cape and Natal

ePennsncencnssssscsseesonRsORRR e 53. C. umbraticola

t
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GROUP &
Herbadeous biennials or perennials with leaves‘Forming a dense column
around tﬁe stem, usually little branched and rarely taller than 15 cm.
Flowers tubular in a dense terminal thyrse or capitulum. Petals (0,4-)
0,5 - 1,2 cm long, narrowly oblong and canaliculate at the apex and
without dorsal apﬁendage.v Squamae spathulate to T-éhaped 0,6 - 1,5 mm

long.

Section Pyramidella.

Leaves opposite and often with equitative vernation, dorsiventrally

flattened patelliform, convex below, with hydathodes arranged along the
margin and/or scattered over the upper and lowér surfaces, usually with
marginal cilia at least at the base but lamina glabrous; sheath formed

4

by the partial fusion at the leaf bases.

1 Leaves flat and up to 2 mm thick:

2 Leaves WhOI‘leoo.o.no-----..o--o--oooo-on-o;---u- 113. C. multiceps

2a Leaves opposite:

3 Leaves of equal length; squamae 0,1 - 0,15 cm long

ssscascrccecsossaranscersansrecasancesnces 112, G, pyramidalis
3a Leavses longer below becoming shorter towards the apex; squamae
| 0,03 - 0,06 cm long:
4 Inflorescence terhinal flat-topped dichasia

encaesnesasosnscencane 1118, C. alpestris subsp. ﬂlEBStriS

4a Inflorescence globular axillary and terminal dichasia

‘ ensesstnsscsannecasnnen 111b- C. alpestris subsp. mﬁi
1a Leaves convex at least on the lower surface, 0,4 - 1,2 cm thick:
S Leaves lanceolate, longer than broad: . )

6 Leaves terete with a blunt apex pointing upwards

.a.c-no-nnnltnooa‘ncnao-nton.- 108a. C. congesta subsp. COﬂgESta
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G6a Leaves flat on upper surface and with pointed apex reburved
nesvessceaansssncnssascssases 1080, C. congésta subsp. laticephala
Sa Leaves transversely-compressed-ovate or orbicular, usually shorter
than broad:
7 Plants freely branching with column of adpfessed leaves arocund
the stem 0,8 ~ 1,3 cm broad, not constridted below the
inflorescence ....:................o....},.......... 110, C._ teres
7a Plants if branched then axillary branches not longer than 1 cm,
with column of adpressed leaves around the stem 1,5 = 4 cm broad
at the base often constricted below the infloreséence:
8 Carpels with 8 - 10 (-12) ovules and distinct styles

sescersORORNRRRRROIREREEED N 1093.- C. columnaris Subsp. columnaris

8a Carpels with (14-) 16 - 24 owles and styles much broadened:

so that they are not distinguishable from the ovary

ceasssssscesssssses 109b. C. columnaris subsp. semiorbicularis

GROP 7
Perennials usually with somewhat woody stems and often shrubs. Flowers
sessile or pedicellate in a terminal thyrse rounded to flat-~topped.

Petals 0,3 = 0,6 (-5) cm long, tubular and with pointed denticulate dorsal

appendage.

Sections Sguamulosae, Curtdgyne, Subulares, Kalosanthes

Leaves opposifé and usually bent to tﬁe one side of the stem, doréiventrally
compressed to almost terete, with hydathodes arranged in a dense row along
the upper and lower.margin énd more or less scattered over predominantly the
uppér surface, with marginal cilia and usually glabrous lamina; sheath

formed by the partial fusion of the leaf bases. ' o



78

1 Petals f,5 = 6 cm long:
2 Leaves 1 - 3 times longer than broad; petals usually red, rarely
pink or white: anthers 0,4 - 0,5 cm lbngacun-m--e 79. C, coccinea
2a Leaves 4 - 10 times longer than broad; petals white or pale
yellow-green; anthers 0,1 - 0,3 cm long:
3 Flowers (3) 5 - 15, sessile and their base hidden by bracts;
_recufued peta{ lobes slightly broader than the petal base

scceancccceasssasessesnsnencanasnsnssssasace /70 G, fascicularis

3a Flowers 1, 2 (4), pedicellate; recurved petal lobes 2 - 3
times broader than the petal basBescescsessssass.?78. C. obtusa
la Petals 0,3 - 1 cm long:
4 Leaves subulate, triangular in section to almost terete:
5 Leaves covered with blister-like papillae:
6 Leaves 2 - 3,5 cm 1lONJesssacsesncosssasscase 65, C. scabra
6a Leaves 0,5 - 1,5 cm long:
7 Sepals triangular and densely covered with papillae;
petals 0,5 - 0,6 mm longesessscssensss 67. C. pruinosa
7a Sepals aﬁn—shaped, glabrous or with a few scattered

papillae; petals 0,7 - 0,8 cm long...66. C. pustulata

5a Leaves glabrous or with marginal cilia:
8 Petals panduriform and usually_without dorsal appendage:
9 Internodes glabrausﬁ
10 Leaves narrowly oblong, 3 - 6 cm long

.;.;..‘......Saa. C., multiflora subsp. multiflora

10a Leaves oblanceolate, 1,5 - 2,5 cm long

ssveescsseness0OBb. Co multiflora subsp. leucantha

9a Internodes at least in parts hairy:
1 Internodes with strips 6F hairs continuing from
the hairy leaf sheath downwards along the inter-

nodes........n...; 72a, C. subulata var, subulata
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11a Intérnodes hairy:
12 Roots tuberous, shallow soil on rDCkS::;-GAn C. muricata
12a BRoots fibrous; rocky slopes or on sand dunes:
13  Leaves hairy.cesessse 72c. 0. _subulata var. hispida
13a Leaves glabrous....72b. C. subulata var. fastigiata
Petals lanceolate to oblanceolate and with denticulate dorsal
appendage: N
14 Petals 0,5 = 0,9 cm 10Ngeeescecacssscesscecesees 73. Co. Flava
14a Petals 0,2 - 0,4 cm long:
18 Leaves glabrous; stems greyish-white.... 6l. C. _pallens
15a Leaves with marginal cilia; stems brown:
16 Sepals and leaves with colourless setose apex: .
17 Stems erect, fastigiate; saquamae narrowly .
0b10Ngesssessss 95a. C. southii subsp. southii
17a Stems decumbentf squamae transversely oblong
to square

....a...V95b. C, southii subsp. sphaerocephala

16a Sepals and leaves without colourless setose apex::
18 Flowers sessile or almost so; Namagualand:

19 Roots tuberous; shrublets rarely

higher than 20 cm.e...63. C. whiteheadii
1Qa Roots fibrous; shrubé or scramblers 30~
50 cm high , .
cesscecescnsssnsvensssss O2e Co rudolfii
18a Flowers with pedicels 0,2 - 0,4 cm long;-
eastern Cape and Natal:
20 Leaves 1 - 3,5 cm long; internodes (0,4-)
0,8 - 1,5 cm long and elongated below the
‘inflorescence

aemee n; 96a. C. SEdiflcra vare Sediflora
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20a Leaves 0,4 - 0,8 cm long; internodes 0,2 - 0,4 cm long and
not elongating belaw the inflorescence

onoecessssnsusssesssssesssccssces JODe C. sediflora var. amatolica

Leaves -lanceolate, oblong, obovats:
21 Infiorescence spike;like with séssile axillary part-inflorescences:
22 Styles slender half to three-quarter the length of the ovary
tesescnsecncsccacacasasrereranns 97a. C. oboyata var. obovata
22a SGtyles broad énd up to one guarter of the length of the ovary:
23V Squamae aoblong; lower slopes or mountains in north-
eastern Transvaai

npeascsnnssnacss 10%c. C, capitella subspe. enantiogh,zlla

23a Squamae transversely oblong to square; coastal
mountains central Natal

enescsacessscessscecesa 101de C. capitella SUbSD. mézeri

21a Inflorescence a flat or round-topped thyrse: ;e
24 Leaves with marginal cilia swollen and becoming almost |
cylindrical and obtuse:.
25 Leaves lanceolate (3) 4 - 8 times longer than broad,
BCULE cesececssnnasscsscannssssensssssssanss 73¢ Co flava
258 lLeaves obovats, oblong to obovate anﬂ up to twice |
longer than broad, ObtUSCeseeersacnssnnas 75, C.’dejecta
24a Leaves with marginal cilia hair-like and acute or rudimentary
teeth: o
26 Leaves with marginal cilia in a dense row, erect or
slightly recurved and c. 0,1 cm long:
2? Petals (0,5-) 0,6 - 0,8 cm long; sguamae
transversely oblong:

28 Internodes‘glabroué; south western Cape

l...lI..l...ll.l.'l..Il.lll‘.. 76. C. undulata
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28a Internodes with recurved hairs; eastern Cape Province,

southern and central Natal.... 97a. C. obovata var. obovata

27a Petals 0,3 - 0,4 cm long; scquamae oblong:

29

29a

Stems prostrate; leaves up to 0,8 cm long

sssessasrsnsessscesassnscncansnssceassensns /0. Co lasiantha

Stems erect; 1leaves 1,2 - 6 cm long:

30 Leaves_in a basal rosette, 0,5 - 1 cm broad
sesescsesecscsonsnscsscenssescassassess /Lo Co ciliata

30a Leaves mainly on decumbent stems, 0,2 - 0,3 cm broad

I = = P czmosa

26a Leaves with subdistant marginal cilia recurved and adpressed or

denticulate and USuélly wearing off towards the apex:

31

Ja

Petals 0,2 - 0,3 cm long, pale yellow:

32

32a

Flowers sessile; leaves leathery, ovate and_if lanceola?e
with short marginal cilia..Q............. 104. C. perforata
Flowers pedicellate (0,2 - 0,4 cm long); leaves

herbaceous and brittle, lanceolate to subpetiolate

sssenmencensenccssasssecnscsncsvsasancses S0 Co Flanaganii

Petals 0,4 - 0,5 (-0,6) cm long, white or tinged pink:

33

Leaves obovate, ohlong and slightly curved to the one side
of the stem:
34  Hydathodes arranged in a dense row along the upper .

and lower margin and scattered mainly over the upper

surface;' south-eastern Capes.sses«s 74, C. rubricaulis

.. 34a Hydathodes scattered over the‘upper and lower-

33a

surfaces; northern Natal, Swaziland, eastern Transvaal

..........; 225c. C._globularioides subsp. argyrophylla

Leaves ovate to lanceolate and nof curved to the one siqe of

the stem:
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35 Leaves ovaté and ub to twice as long as broad and slightly convex

on both surfacesf...,.--..-..;.-......-..o--g...... 103. C. sladenii

35a Leaves linear-lanceolate or narrowly triangular, cymbiform

CecsassseessessasssDeaNssesccanenansoonaseenasaansnsnne 102 C. fusca

GROUP 8
Perennials with herbaceous stems rarely slightly'woody towards the base
and with leaves in a basal rosette and then becoming gradually shorter -
below the inflorescence. Flowers qsually pedicellate in a flat-topped,
elongate to spike-like thyrse. Petals 0,2 - 0,5 (-0,8) cm long,

tubular and usually with pointed_denticulate dorsal appendage.

Section Rosularis,

Leaves opposite and with obvolute vernation (visible even at the base of
adult leaves) dorsiventrally compressed and moré or less cymbiform,
herbaceous (élmost terete in C. obovata) with hydathodes arranged in a
dense row along the margiﬁ and more or less scattered over at least the
upper surface, with marginal cilié and glabrous or hairy lamina; sheath

formed by the partial fusion of the leaf bases.

1  Inflorescence a Flét or roun&-topped thyrse or rarely with a few
terminal flowers:
2 Leaves 0,5 - 2,5 (-3) cm long:
3 Leaves (0,5-) 0,7 = 6 cm broad:
4 Leaves in rosette 4-ranked:
5 S&tyle strongly reflexed so as to appear fused to the
ovary; sguamae narrpwly oblong: |

6 Letaves obovate or . orbicular and with obtuse apex‘

ARNsoGCepRENGERAsRtEORAREREPRORRNBOS 86. C. intermedia
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6a LlLeaves ovate to lanceolate and with acute apex

Pecosssscsneesnesaseneannsnesnscconsanencssncs 57¢ Ga socialis

S5a Style erect or slightly recurvéd; sguamae transversely oblong to

square:

7

Leaves gradually becoming shorter below inflorescence:

8

Erect stem c. 0,1 cm in diameter; leaves acute

soesovnscmancussacnanssssos J03. Ce Setulosa var. setulosa

Erect stem (0,2-) 0,3 - 0,4 cm in diameter; leaves obtuse
rarely bluntly acute

n-a-;-aou.n;o-nouun-n-oc- 101d. C. Capitella subsp. mezeri

7a Leaves abruptly shortened below the inflorescence and with :

much shorter bracts on the peduncle:

9

S9a

Souamae abruptly constricted towards the base (if only

3 - 5 flowers then leaves lanceolate and three times
longer than broad)eeecssess 83a. C. montana subsp. montana
Squamae gradually constricted towards the base (if only

3 - 5 flowers then leaves ovate and almost as broad as

1ong)esesessssesesos B3b. C. montana subsp. guadrangularis

4a leaves in rosette or at the base apirally arranged:

10 Petals 0,5 - 0,8 cm 10Ngesannsssancas 97. C. obovata var. gbovata

10a Petals 0,2 - 0,3 (-0,4) cm long:

11

11a

Pe
'ap
Pe

12

tals obtuse or rounded and with indistinct smooth dorsal

pendage-lnl.oo--..oba---nuu-o-.-a.o--uuc 91. C. natalensis

tals acute and with distinct dorsal appendage:
Leaves not rosulate; stems decumbent in flowefing
specimens; marginal cilia wearing off with age

CesspeccssssussasesnEdsRERsbRTRERCORS 80- C- ‘Flanagani

12a Leaves rosulate; marginal cilia persistent and

sbreading:
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13 Leaf surface hairy; marginal cilia in a dense row and touching
one another, or if leaves glabrous and/or with subdistant cilia
then from the Transvaal }...f..... 90a. C. setulosa var. setulosa

13a Leaf surface glabrous; marginal cilia subdistant; eastern Cape
tesncescsncasssssassassnaccsacsses 063, C. cooperi subsp. cooperi

Leaves at the base 0,2 - 0,4 cm broad:

14 Plants with leavg? not in an obvious basal rosette:

15 Petals without distinct dorsal appendage:
% Squamae narrowly oblong; marginal.cilia on leaves
more than 0,1 cm long
sessssesssessssssees J0e. C. setulosa var. longiciliata
16a Squamae transversely coblong; marginal cilia and/or
papillae very short and oftén not present towards thgu
apex of the leaves: |
17 Leaves 1 - 3,5 cm long; internodes (0,4-) 0,8 -
| 145 cm long and becoming longer below the
inflorescence..«..96a, C. sediflora var. sediflora
17a Leaves 0,4 - 0,8 cm long; internbdes 0,2 - 0,4 cm
.ldng and not elongating below the inflorescence.

.o-so--o.-n.--ln; 96b. C. sediflora var. amatolica

15a Petals with pointed dorsal appendage:
18  Sepals acute but without colourless seta
..;.................... 90b. C. setulosa var, jenkensii'
18a Sepals acute and with colourless seta:
19 Styles short and hardly distinguishable from the
gradually constricted ovary; stigma lateral

semssesssascsessns101ds Cs Capitella SUbSpo mezeri

19a Styles slender and erect; stigma terminal:
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20 Leaves without terminal colourless seta; petals 0,5 - 0,8 cm

10NTJesnsssesenssasanssscnnscasnsess 37a. C. chovata var. Obovai:_g_

20a Leaves with terminal colourless seta; petals 0,2 -~ 0,35 cm long:

21

21a

Stems erect, fastigiate: sguamae narrowly cblong
etansscnssssncsssnconvenssse 333, o SOU'Ehii SUbSD- southii
Stems decumbent; squamae transversely oblong to sguare

senssssssssesnannsene 95b, C. southii subsp. sphaerocephala

19a Plants with leaves in a basal rosette:

22 Petals obtuse or rounded and with insignificant dorsal appendage:

23

23a

Leaf sheath on erect stem (0,5-) 0,8 - 1,5 cm long; leaves
usually with papillae along the margin !
GO PDROBEBROANDCIANERNINAROGOOIRNOPIGESORRSCAEBDBDN 92. C. Vaginata

Leaf sheath on erect stem 0,1 - 0,2 (-0,3) cm long; leaves

. with marginal cilia hair-like:

24 Squahae narrowly oblong and about 3 times longer than
broad; leaves with marginal cilia about 0,15 cm long -
ssescassnanccsesses 90e. C. setulosa var. longiciliata

2da Squamae transversely oblong, sgquare or rarely slightly
longer than broad; leaves with marginal cilia c. 0,05
cm long and often wearing off with age

SeesrecesssssnssssesaBONES 90d. C. setulosa var. Curta

22a Petals acute and with pointed denticulate dorsal appendage:

25

Petals (0,45-) 0,5 - 0,8 em long:

26 Leaves with spreading marginal cilia and if hairy then
with recurved adpressed hairs
escesasursanssncsnssnsses 378, C. obovata var. pbovata

26a Leaves with recurved hairs apd cilia indistinguishahle
from another.ssecesesesss 97bs C, obovata var. dregeana

r
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25a Petals 0,2 - 0,35 (0,4) cm long:
| 27 Leaf surface covered with hairs:
'28A Leaves in a basal rosette even when flowering; plants up
to 15 cm high when flowering
........-.....,............Q 90a. C._ setulosa var. setulosa
28a Leaves not in an cbvious basal rosette when flowering;
plants 20 = 30 cm longeesseaos 97a. C._obovata var. obovata
27a tLeaf surface glabrous: ‘
29 Plants (25-) 18 e‘és cm high and usually ohly with one
terminal inflorescence: ‘

30 Leaves on erect stem with sheath (0,5-) 0,8 - 1,5 cm
long; carpels each with 4 (-6) owules
sscesscnrcscccsscsascencasesccasseasass J2o O, vaginata

30a Leaves on erect stem with sheath 0,2 - 0,4 cm long;
carpels each with 8 (-10) owules
ceesecenssocansaasssscese J4a. C. alba var. Earvisegalé

29a Plants 3 - 10 (—12) cm high and usually with several
terminal inflorescences:

_ a1 Erectvstems with 6 - 12 pairs of leaves and with
vegetative axillafy buds below the inflorescence
cecesassrescsssasssnss 90b. C. setulosa var. Jjenksensii

31a Erect stems with (1) 2 - 4 (5) pairs of leaves and
without vegetative axillary buds:

32 Erebt stem glabrous:
33 Stems somewhat woody and thickened at the base
(up to 1 cm in diameter); mountains on both
sides of lower Orange River
;u......... 88b. C; cooperi subsp. éedifolie

i



87

33a Stems wiry and slightly thickened 0,1 - 0,2 (-0,3) cm in
diameter); central and eastern Transvaal
ssessesccceessasssnssancanses J08s C. setulosa var. setulosa
32a Erect stéms hairy:
34 Leaves dorsiventrally compressed and with subdistant
marginal cilifleseeescessncees 883, C._coogeri subsp., coogeri
v34a Leaves dorsiventrally Flattehed and more or less cyﬁbiform;
marginal cilia in a dense row and touching one another
...a............;.......a.... 90a. C. setulcsa var. setulosa
' 2a Leaves at the base (4,5-) 5 - 25 cm longt
35 Styles reflexed onto the tob of the ovary; leaves obovate,

Obtuse-.na-n.l.louo-o.a..-n.‘aocutnou.-dnonnuuna 86. C. intermedia

-35a Styles erect or slightly recurved; leaves lanceolate, elliptic,

acute:
36 Petals obtuse or rounded and with indistinct smooth
" dorsal appendage:
37 Leaf sheath on erect branches (6,5-) 0,8 - 1,5 cm long;
tap root tuberoUS.eecccscnscscasssscsss 2. Co vagihata

37a Leaf sheath on erect branches 0,1 - 0,3 cm long; tap

YOOt FibrOUSccesnansscssnsesnsssssens I1. G natalensis

36a Petals acute and with denticulate dorsal appendage:
38 Stems decumbent and without a distinct basal leaf

rosette in flowering stage.ececesssss 80. C. flanaganii

38a Stems erect and with basal leaves remaining clustered
in a rosette:
39 Btyles short and hardly distinguishable from the

graduélly constricted ovary; stigma lateral

esessnsanannsssas 101d. C. capitella subsp. meyeri

39a Styles slender erect and with terminal stigmas:



88

40 Plants ub to 10 cm high when flowering
........s;...;............,,.,.... 88a. C. cooperi subsp. cooperi
402 Plants 15 - 30 (~100) cm high when flowering:
41  lLeaves with marginél cilia very much Eroadenéd at the base
(about as broad as long) and not recurved |

ceecsessncsascerssravsentsrsasneeRre e 93. C. acinaciformis

41a Leaves with marginal cilia slightly broadened towards the
base {at least 4 times longer than broad) and recurved:

42 Petals (0,45-) 0,5 - 0,6 cm long; carpels each with -
14 - 30 ovules.....;.......e.... 94a. C, alba var. alba

42a Petals 0,2 - 0,35 cm long; carpels each with 8 (-10)
OVUlESaasscsceceasscassos J4b. C. alba var. parvisepala

la - Inflorescence a spike-like or an elongate thyrse:
43 Leaves in the basal rosette 4-ranked or apparently 2-ranked:

44  Styles reflexed ohto the top of the ovary

llontll,.,gcy..pig.nu-nou-.ol.tluonoto'-c- 86u C. intermedia

4da Styles erect or slightly recurved at the apex:
45 Sepals hairy and with marginal cilia:
46 Leaves becaoming gradually shorter below the

inflorescence,.s..852. C. tomentosa var. tomentasa

46a Leaves abruptly shortened below the inflorescence

seBesessraNOteeO S 85b, C. tomentosa var. interugta

45a Sepals glabrous but usually with marginal cilia:
47 Ovary smooth; sepals acute ' '
esssesressshasenoes 83a, Q;_EQEEEEQ SUbSD- EEEEEEE

47a Ovary denticulate; sepals obtuse or rounded

ctsocscascenasssscnssae B2+ Co pseudohemisphaerica
43a Leaves in rosette spirally arranged:
48 . Leaves abruptly shortened below the inflorescence:

49 Lateral part-inflorescences distinctly stalked:
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50 Stems decumbent and much branched; 1leaves not fascicled

at the base DF the Steml NGB EBRORIESERE AP BD. CI Flanaganii

50a Stems erect and farely branched; leaves fascicled into
basal rosette:
51 Sepals glabrous or with a few marginal teeth; leaves

obovate obtuse or mucronate....,.100. C. hemisphaerica .

51a Sepals with marginal cilia; leaves lanceolate,

811iptiC or Oblong.-aon.olo-n.u---. 81. C. orbicularis

49a lLateral part-inflorescences sessile or almost so?
52 Erect stems hairy:
53 Sepals glabrous; petals 0,2 - 0,25 cm long and

recurved from the middl€ssesses» 100. C. hemisphaerica

53a- Sepals with marginal cilia; petals 0,35 - 0,45 cm long
and slightly recurved at the apex......99. C. compacta
52a Erect stems glabrous:
54 Stems with (1) 2 (3) nodes with.sessile part |
inflorescenceS.sssscoss 90c. C. setulosa var. deminuta
5da Stems with 4 - 6 nodes with sessile part-inFloresceqces:
55 Sépals glabrous; leaves obovate, obtuse or

MUCTrON2tBuseesseceoncesesess100. C. hemisphaerica

55a Sepals with marginal cilia; leaves lanceolate,

elliptic or oblongeccesss esses B1. C. orbicularis

Leaves becoming gfadually shorter below the inflorescence:
56 Styles slender erecf and with iﬁsigniFicant terminal stigma:
57 .Stems 5 - 15 (=18) cm long:
* 58 Leaves abruptly constricted below the inflorescence:
59 Carpels each with 8 -~ 16 ovules; moist grassveld
in south-eastern,Transvéal and northern Orange

Free Stat@ececnsacesssecssscesesce 9. L. ComEacta
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59a Carpels each with 26 - 34 owules; moist shaded
rock crevices on the northern Swartberg and

witteberguoatn-eouc‘--ooo-eaon.-uu 98, C. brachystachva

58a. Leaves gradually constricted below the inflorescence:
60 Sepals glabrous; petals 0,2 - 0,25 (-0,3) cm long

ssnassassscvecess 1078, C. capitella subsp., thzr‘siflor‘a

60a Sepals with marginal cilia; petals (0,3-) 0,4 - 0,8
cm long:
. 61 Squamae oblaong; erect stem with fine erect aor

slightly recurved hairs

eessssnses101c, C. capitella subsp., enantiophylla

61a SquaMae transversely oblong; erect stem glabrous
or with recurved and adpressed stiff hairs:
62 Erect stems glabrous; northern Swartberg

and Witteberg.ececssses««98. Ca. brachystachya

62a Erect stems with recurved and adpressed hairs;
north~eastern Cape to central South West

Afr‘icaag“.u..n.-.-.-.u. 89, C. tabularis

57a Stems 20 - 35 (-40) cm long: » S
63 Sepals glabrous; petals 0,2 - 0,25 (~0,3) em long

nln...onn--o'n.---;.;037019- Ca CapitEJ;la Subsp. theriflora

63a Sepals with marginal cilia; petals (0,3-) 0,4 - 0,8 cm
long:
64 Squamae'transversely oblong; eastern Cape
...;..................... 97a., C. obovata var. obovata
64a Squamae oblong; Transvaal t

ceanssscecsecas107c. C, capitella subsp. enaqtiophylla

56a 5Styles short and broad or absent; stigmas lateral:
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65 Sepals tomentoSEaessseesescnsencecass 853« Co tomentosa var. tomentosa

65a Sepals glabrous or only with marginal cilia;

66

66a

Petals with smooth ovoid appendage in terminal position; leaves

in rosette recurved and more or less adpressed to the ground:

67

67a

Bracts subtending part-inflorescences glabrous except

usually with marginal cilia; squamae emarginate.

ssscassvsmscessseasacss 1012. C. capitella subsp. cagitélla
Bracts subtending part-inflorescences covered with hairsj
and with marginal cilia; squamae truncate

sacesescessesensasseasccoal0lbs Co Capitella SUbSp- noduloéa

Petals with denticulate acute appendage in dorsal position;

leaves erect and spreading:

66

68a

Erect stems 0,3 - 0,4 cm in diameter and with recurved
hairs; 1leaves rarely in a basal rosette

--o-..lln--.-o-n--o--.oncao101d' Ce capitella SUbSD. mexeri

Erect stems 0,1-0,2 cm in diameter-and glabrous; leaves

in a basal rosette:

69 Leaves oblong or oblanceolate or rarely obovate and
with.cilia 0,3 - 0,5 cm long

esecsssserasscssnnnssess B4b. C, barbata subsp. broomii

GROUP 9

Perennials usually with woody stems, with leaves evenly distributed over

the stem (exéept C. fusca with rosulate leaves) and shrubby. Flowers

usually pedicellate and in a rounded thyrse. Petals 0,2 - 0,5 cm long,

tubular and with pointed denticulate dorsal appendage.
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Section Perfilata.

Leaves opposite and often with obvolute vernation {visible in buds or

young plants), dorsiventrally compressed, somewhat convex to terete,

with hydathodes arranged in a dense row along the margin‘(usually not

present in species with rounded leaf margin) and more or less scattered

over the upper and lower surfaces, with marginal cilia usually wearing

off and with glabrous lamina; sheath formed by the partial fusion of

the leaf bases.

1a

Stigﬁa sessile; leaves cymbiform and with sharp margin

000N NENEENEREENtOt0sEENNENPEloecessRGERENOADEOUEOTSOROERROEERE S 102. C. FUsca

Stigma on distinct style; leaves terete to dorsiventrally compressed,

or if patélliform then without sharp margin:

2

Leaves linear-lanceolate to subulate and triangular to round in
section:
3 Stems with leaves carnose (0,3-) 0,4 - 0,6 cm in diameter:

4 Sepals obtuse or rounded.eecsessssssesel0?7, C. macowaniana

da Sepals acufe:

5 Leaves acyte and bent upwards; inflorescence a
rounded to elqngate thyrse, 1bosely arranged
eessvessesseesreseanses 1228, C. exilis subsp. exilis

5a Leaves obtuse, spreading about at right angles to the

~stem; inflorescence a flat~topped thyrse with
flowers in'dénse clusters |

oloi.i-ecoogonoi106b. C. brevifolia SUbSﬁ-lesamNOEhila

3a Stems with leaves brittle woody and 0,2 (-0,3) cm in diameter:
6 Internodes not visible between the leaves; leaves obtuse;
quartzite gravel or sand dunes along the coast
ssssesesenssasssses 106bs C. brevifolia subsp. psammophila
5

ot
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6a Internpdes visible between the leaves; leaves acute; rock

outcrops or sheltered kloofs:

?

7a

Leaves 0,5 - 1 cm'long, spreading at abbut right angles to

the Stem.-.;-----.-..-an.--1USC. C. rupestriS‘SUbsp. commutata

Leaves (1,2-) 1,5 = 5 cm long and curved upwards

..aoe-no-n.ni.ln.n.nua.unn1063. C. brevifclia Subsp. brevifolia

2; Leaves ovate and more or less fused to form a ring around the stem,

more orbless dorsiventrally compressed:

8

Leaves fused in pairs half to almost the whole length of the

lamina:

9

9a

Petals 0,4 - 0,5 cm long, white; pairs of bracts below the
inflorescence (0,3-) 0,4 - 0,5 cm long, spreading

ssascoesssnecssensansonse 105bs Cs rupestris subsp. marnierana

Petals 0,2 - 0,3 cm long, cream to pale yellow; pair of

bracts below the inflorescence, if present, up to 0,15 cm long

and adpfessed:

10 Squamae oblong; inflorescence with peduncle

--a.a...y.o-o---ul--ico.o---u-c..-.-.--n104- Cn‘perforata
10a Squamae.transversely oblong; inflorescence sessile

ll.l..'.-.I.Q..ﬂﬂ.ll...b...‘...ﬁ.l.....ll.'33. CI Vestita

Leaves fused in pairs but less than a guarter of the length of the

lamina:

11

11a

Petals g,2 - 0,3 cm long, pale yellow; pairs of bracts on
peduncle up to'0,15 cm long and adpressed

 S08AsCAaNenNENsaCeNECEPsCR RGN EEROROERARNORDS 104- Ca'perFDrata

Petals 0,4 - 0,5 (-0,6) cm long, white; pairs of bracts on

peduncle (0,3-) 0,4 - 0,5 cm long and spreading:

12 Leaves (2) 2,5 - 4 (-8) cm long and dorsiventrally
compressed or slightly but evenly convex on both

sur‘faces O.lln..'ﬂiv...ﬂﬁvﬁﬂﬂ'ﬂl.!ﬂIOO..OCI103I C. sladenii
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12a leaves 0,5 - 1,5 cm long, concave above and distinctly convex

below acesearsesasssssassansasaenai05a8. Cu rgpestris SUbSp- rUEEStriS

GROUP 10

Perennials rarely with a woody base as in C. perfoliata and with leaveé

often close to one another but not rosulate and abruptly constricted
below the inflorescence. Flowers often sessile and usually in clusters
within the thyrse.. Petals 0,2 - 0,5 (0,7) cm long, tubular and usually

with pointed denticulate dorsal appendage.

Sections Crassula, Argyrophylla, Caducifolia, Arta.

.Leaves opposite and often slightly bent to the one side of the stem,
usually convex at least on the under surface to terete, with hydathodes
scattered over the upper and lowér leaf surface, usually without distinct
marginal cilia but often with hairy lamina; _sheafh formed by the

partial fusion of the leaf bases.

1 Trichomes on leaves swollen and with rounded apex to form blister-‘
like, irregular or spherical (with or without basal stalk) papillae:
2 Inflorescence spike-=like; leaves caducOUSsasseeses131., C. decidua
2a Inflorescence an elongate to flat-topped thyrse:
3 Petals 0,5 - 0,8 cm long or if shorter then plants with woody
‘stems 30 - 100 cm high; inflorescence a dense flat-topped
thyrse:
4 Leaves terete or almost so and covered with recurved
adpressed hairsSsseseceeesess 97b., C. Obovata var. dregeané v
4a Leaves dorsiventrally or lateraily compressed and densely -

cavered with rounded erect papillae:
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5 - Flowering period: May - August; stems branched and usually

decumbent; Natal, Transvaal or rarely in the Cape bordering

Nat@leeseesssesssssnassecs 130d. C. perfaliata subsp. heterotricha

S5a Flowering period: November - February; stem erect and rarely

branched; eastern Cape:

6

6a

Leaves laterally compressed and falcate; bracts on

heduncle ObtUSEessencsascenaae130c. Co perfoliata var. falcata

Leaves dorsiventrally compressed and cymbiform; bracts on

peduncle acute:

7

7a

Petals white or yellowish green, obtuse, 0,3 - 0,4 cm

long ceesnoesssscscesl130a. C. perfoliata subsp. EBPFOIiata

Petals red, acute, 0,5 - 0,7 cm long

ssssssssasacansnsesssennid30b. Co pErFOIiata subsp. miniata

3a Petals 0,2 - 0,4 cm long or. if longer then with carnose stems which

are'usually swollen towards the base and up to 15 cm long; {

inflorescence a rounded thyrse but usually divided into a number of

part-inflorescences:

8 Petals 0,4 - 0,5 cm long, white; stigma lateral and insignifi-

cant:

9

9a

Trichomes spherical or almost so, c. 0,05 cm across:

10

10a

Sfems up to 5 cm long, prostrate; Little Karoo and
adjoining mountainSeeecscesesssscsssscsnssea120. C. tecta
Stems 7 - 15 cm long, erect or rarely decumbent when
longer thén 10 cm; coastal hills of northern Namagualand
and southern South West Africa

essssscesssvennsssssans 116Cs Do sericea var. hottentotta

Trichomes spherical at least at the apex and with a distinct

stalk, less than 0,02 cm acroés:
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11 Leaves acute and spaced along the stem
sesasscasscanssuscsesssnessassi2Zb, GC. exilis subsp. garibina
11a Leaves truncate-or obtuse, rosulate:
12 Leaves canaliculate; inflorescence with flowers well
above the leaveSeiseesssccsccssssecasness 123 Gs susannae
12a Leaves triangular in.sectidn; inflorescence almost
sassile and with flowers half hiddeh between the leaves

escsrenssssssssesenennsnsossnalldfs Cu mesembryanthemopsis

Ba Petals 0,2 - 0,3 cm long, cream to pale yellow; stigma terminal,
capitate:
13 Leaves spreading at about right angles Frdm the stem:
14  Leaf sheath with a few spreading hairs; plants usually
much branchedessscssese116c. C. sericea var. hottentotta
14a Leaf sheath with papillae or if with hairs then recurved
and adpressed;............................125. C. grisea
13a Leaves more or less clasping the stem to form a column: .
15 Peduncle at the top withvrecurved hairs; leaf apices
adpressed forming a rarely branched column 5 - 15 cm

long.II..I.I...l...l.l.-'..l...l_l.l-,'28l C. pIEmatOideS

15a Peduncle at the top with recurved blunt papillae;
leaf apices more or less clasping to form a column 3 -
5 em long and usually much bfanched from the base
...,f...................................129. C. deceptor

1@ Trichomes on leaves hair-like and with sharp apices or leaves glabrous:
16 Leaves (hairy or glabrous) with marginal cilia:
1?7 Flowers in terminal dichasia without peduncles and leaves
gradually constricted bélow the‘inflorescence: 3
18 Leaves sharply acute, 0,2 - 0,7 (1,2) cm long

sscessnscnnsacsnsallda., C. ,lanuginosa vare. lanuginosa
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18a Leaves obtuse rarely bluntly acute (1-) 1,5 = 3,5 cm

10Ng eoncsencnsacnsanasildb. C, lanuginosa var. pachystemon

Flowers usually in several dense dichasia in a terminal thyrse

with peduncles; leaves abruptly constricted below the

inflorescence:
19 Leaf surface_glabrous: , )
20 Leaves dorsiventrally compressed |
eescsnseasns115cs O, globularioides subsp. argyrophylla
20a Lleaves triangular in section to almost terete
ssecesessnsscsenenarcacss’228, C. exilis subsp. exilis
19a Leaf surface densely hairy:
21 Stem c. 1 cm long; south-westérn South West Africa
........:............121b. C. ausensis subsp. ciliaris
21a Stems 4 - 15 cm long; north-eastern Natal to

northern Transvaal

eessesacasal18ce C. globularioides subsp. argyrophylla

16a Leaves (hairy or glabrous) without marginal cilia:

22

Petals panduriform to oblong-panduriform and with canaliculate

rostrum and wifhout distinct dorsal appendage:

o3

23a

Leaves with spreading hairs, obovate to orbicular

--ulu-.ol.----u-aa---a-a-nn---"'lﬁb. C. sericeé var., velutina

Leaves with recurved and adpressed hairs, lanceolate,

ablong to oblanceolate:

24

24a

Peduncie,with spreading hairs; 1leaves acute; petals
0,3 - 0,4 cm 10Ngeessnscosaseaseccnssasi19. C. hirtipes
Peduncle with recurved and usually adpressed hairs;
leaves obtuse ar if aﬁute-then the petals are 0,7 =

0,8 cm long:
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98
Leaves apparently 2-ranked, clustered and adpressed to one
another in almost épherical'deYnlnawnaunuccnn-a117u C. alstonii
Leaves spirally arranged and more or less clustered at the base
but not adpressed to one another:
26 Petals with rostrate apex up to 0,1 cm long, white, cream

Dﬁﬂ.I'Q.....ﬂﬁﬂ.lﬂ...eﬁ&...Uﬂ.eﬂ‘.....ﬂ.118a. CG namaqUEnsis

26a Petals with rostrate apex 0,2 - 0,3 cm long, yellow:

27 Leaves terete, club-shaped, obtuse, 0,6 - 1,2 cm long;
petals 0,3 - 0,5 cm long

sessassssssscnesol18bs C. namaguensis subsp. comptonii

27a Leéves conical, acute, 1,5 - 3 cm long; petals 0,7 -

0,9 cm loNgesceseesna118ce C. namaguensis subsp. lutea

22a Petals oblanceolate, acute and with denticulate dorsal appendage:

28

28a

Leaves glabrous or with a few scattered hairs
eon-ao-enaanonu;--.cnlane-anea-nsun1223- C. exilis subsp. exilis
Leaves densely covered with spreading or recurved hairs:
29 Flowers pedicellate and in a subumbéllate inflorescence;
petals 0,5 - 0,7 cm long
ssacssssecrsnnssrsccnesnsal2la. G, ausensis subsp. ausenéis
30 Hairs on leaves recurved and somewhat swollen at the
base.............;eg.....97a. C., obovata var. dregeané

30a Hairs on leaves fine and erect

sessacsescssunancsesal2l@. (. Ausensis subsp. ausenéis
29a Flowers sessile or almost so and grouped into several part-
inflorescences; petals 0,3 ~ 0,4 cm long: :
Ry Petals acute and.with distinct denticﬁlate doisal

appendage; lower slopes up to 600 m altitude
'e..............;...,...n.116§. C. sericea var. sericea

31a Petals acuminate and with indistinct dorsal appendage;

towards the apex of mountains at an altitude of 1 000 m

ececpDEesPRASEERSERERBITERS 116b¢ C, sericea var. velutina
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GROUP 11
Perennials with slightly woody to wobdy stems, with leaves sometimes
rosulate but abruptly constricted below the inflofescence or shrublets.
Flowers sessile or almost so and in dense part-infleorescences (often
spherical) within the thyrse. Petals panduriform g,3 - 0,6 cm long,
tubular, erect and with ovoid to spherical smooth dorsal appendage in
terminal position rarely with a fleshy canaliculate rostrum ahd»then the

lateral membrancus mqrgin above broadened part of petal recurved.

Section Globulea.

lL.eaves opposite and slightly bent to the one sidé of the stem,
dorsiventrally compressed convex to terete, with hydathodes scattered
over the upper énd lower leaf surface, with or without marginal ciliaA
but often with hairy lamina; sheéth formed by the partial fusion of the

leaf bases; N

1 Leaves ovate to lanceolate with marginal cilia in a dense row and
recurved, gradually becoming Shorter towards the inflorescence;
bracts on lower inflorescence leaf-like:

2 Bracts subtending part inflorescences hairy and with marginal

cilia;- squamae truncat.eseses«111b. C. capitella subsp. nodulosa

2a Bracts subtending part-inflorescences glabrous but with marginal

cilia; squamae emarginate.....?11%a. C. capitella subsp. capitella

1a Leaves oblanceolate, obgvate or oblong, with marginal cilia erect if
present, ébruptly constricted below the inflorescence; bréct on
inflorescence scale-like:
3 Petals with dorsal appendage in terminal position:
4 Leaves spaced along the stem and usually internodes visible

between thém; stems with leaves 0,1 - 0,2 cm in diameter:
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5 Leaves subulate or linear-lanceclate:
6 Petals with terminal appendage and without membranous petal

apex: |

7 Leaves demsely covered with fine erect hairs hardly visible
with the naked €yS.ssesececsosncsacsasssscecsens133. C, mollis

7a leaves with coarse reflexed hairs c. 0,1 - 0,2 cm long:
8 Leaves 1 - 1,5 (~2) cm long and becoming gradually

shorter below the inflorescence

seeeree132a, C. mesembryanthoides subsp. mesembryanthoides

Ba Leaves'(z—) 3 - 5 cm long and clustered at the base of the
stems and then abruptly shortened below the inflorescence

sencesnsscssensse]3Zb. C. mesembryanthoides subsp. hispida |

6a Petals with dorsal appendage in termina1>position and with | ‘L
membranous petal apex bent downwards:
9 Leaves pubescent; petal apbendage elongate and about twice as
long as broadesscescssssces1358e Co pubescens subSp. Qubéscens
9a Leaves glabrous; petal appendage almaost spherical

ecesesesssesscsnsnascsnassasldob, C. pubescens subsp. radicans

5a Leaves oblanceolate,vobovate to oblong and usually somewhat bent_to ‘

the one side of the stem: : oo
10 Leaves oblong and usually canaliculate above, becoming deep red

under adverse conditions...............e.......;..144. C. erosula
10a Leaves oblanceolate to obovate, becoming yellowish=-green to dull

reddish-brown:

14 Petals with terminal appendage and without membranous

petal apéx; flat-topped thyrse surrounded by broad bracts .

nnluunno-;oounnnn;-----ao--ne-na-------134. C. latibracteata

11a Petals dorsal appendage in terminal position and with

membranous petal apex curved downwards; bracts acute:
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12  Inflorescence a flat or rounded thyrse (i.e. part-inflorescences
are produced by 1 or 2 nodes):
13 Leaves hairy; petal appendage elongate and about twice as

long as broad ssesasessnaeose?35a. C. _pubescens subsp. pubescens

13a Leaves glabrous; petal appendage spherical or almost so

oon.o.o-ooilna.on;-ncnauuo.uuuqSSb- C. pubescens Subsp. radicans

12a Inflorescence an elongate thyrse (i.e. part-inflorescences are
produced from (3) 4 - 10 nodes):

14  Flowers shortly pedicellate and loosely arranged in part-f
inflorescences; leaQes dorsiventrally compressed and with -
sharp usually horny margin; plants 20 - 100 cm high
tesesnsaassenacosssasearsnsacssassassssncvecees 1360 C. cultrata

14a Flowers sessile and in dense almost spherical part-
inflorescences; leavés almost terete to somewhat dorsi-
ventrally flattened but if with sharp margin then-stemé not
longer than 10 cm,

15 Petal appendage about twice as long as broad

suesacesssssassscsancusal358. C. pubescens subsp. pubescens

15a Petal appendage spherical or almost so:
16 Leaves obovate to orbicular; on rock faces in S.W.

CapBssssssssseeneesal38c. C. atropurpurea var. anomala

16a Leaves oblanceolate to elliptic; rocky slopes in.the
eastern Cape Province:
17 Leaves dorsiventrally compressed with short
hairs hardly visible to the naked eye

cenasssasesessa’135c. C. pubescens subsp. rattrayi

17a Leaves with at least the lower surface very much

convex, tomentoSecssesceseessesea137. C. rogersii
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da Leaves roéulate and with internodes not visible between them:

18 Leaves hairy:

19 Marginal cilia in more than one row.s..s..«141. C. cotyledonis

19a Marginal cilia on leaves absent or in a single row:

20

20a

Leaves oblanceolate to obovate, hairy but without

" marginal cilia:

21

21a

21b

Letal appendage elongate and up to twice as long-
as broad; leaves with erect hairs; Little Karoo
and adjoining mountains northwards to near
Nieuwoudtville

sesescsesseses 135a. C. pubescens subsp. pubescens

Petal appendage spherical or almost so; leaves

. with short hairs hardly visible with the naked’

" eye; between Cradock and Graaff Reinet

aotooo--.---¢---1356. C. pubescens Subsp. rattrazi

Petal appendage spherical or almost so; leaves
with erect hairs; northern Namagualand

...I..III..III.II...‘I.I..'I;'I'.I’ 1a‘3l CD Clavata

Leaves oblong, linear-lanceolate or subulate, hairy and

usually with marginal cilia:

22

22a

Pairs of bracts on the peduncle forming an obtuse
angle where fused to one another; northern '
-Namaqualand.............,......... 144, C. erosula
Pairs of bracts on peduncle forming an acute
angle where fused to one another; soutﬁ—western'
to eastern Cape

essscsnessnsans1d2a. C., nudicaulis var. nudicaulis

18a Leaves glebrous or with marginal cilia:
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23 Leaves glabrous:

24

24a

Leaves terete or almost so and curved upwards: grey-green

to erWﬂ.....----..-.... 142b, C. nudicaulis var. subacaulis

Leaves dorsiventrally compressed or if somewhat fleshy then

recurved, green to deep red:

25 Leaves oblong:

26

Squamae oblong; leaves brittle and often
canaliculate on the upper surface

l....llD;l.l.lil.l'l.l.l.‘lllu.ulll144. C. erosula

26a Squamae transversely oblong to sgquare; leaves

tough and flat or slightly convex on the upper

SUrfacBesessees142a: C. nudicaulis var. nudicaulis

25a Leaves oblanceolate to obovate:

27

27a

Pairs of bracts on the'peduncle form an acute:
angle where fused to one ancther;  northern Cape,
Orange Free State, north-western Natal

eomenssansnsess1d22. C. nudicaulis var. nudicaulis

Pairs of bracts on the peduncle forming an obtuse

v'angle where fused to one another; Little Karoo

and adjoining mountains and northwards to

NieuwoudtvillEeecsesessesssusenasesaald3s C. clavata

23a Leaves glabrous but with marginal cilia:

28

262

Leaves obovate to orbicular, blue-green to grey=-green

-nno-nnn---o;n.nn-on.n-c14200 Ce nudicaulis var. ElatZEh21la

Leaves lanceolate to oblong, green to yellowish=-green

.--c.t----o-o-----n--oo-.142a5 C. nudicaulis var. nudicaulis

Petals with canaliculate rostrum:

29 Leaves glabrous:

30

side of the stem:

Leaves oblanceolate to obovate and somewhat bent to the one
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31 Lateral branches with internodes more ar less equal in

length; peduncle with (2) 3 -~ 5 bracts without part-

inflorescences..«..s138a. C. atropurpurea var. atropurpurea

31a Lateral branches with First‘internodes much longer than

subsequent ones; peduncle with (0) 1 (2) pairs of bracts

without flowers....138b. C. atropurpurea var. cultriformis

30a Leaves subulatg or linear=lanceolate:

32 Gtems glabrous, erecte......139b. C. subaphylla var. virgata

32a Stems with minute fine hairs, decumbent

sossansencesssanssvacess1398. Co Subaphylla var. SUbaEhZIIa

29a Leaves hairy (sometimes only with marginal cilia):

33 Leaves triangular to almost round in section:

34 Leaves with minute erect hairs

srscussececacessacsanss 139a. C. subaphylla var. SUbaEhzlla

34a Leaves with recurved and adpressed hairs:

35

35a

Stems decumbent or scrambling, brittle; sandy areas

along the western Cape coast ¢cessces140. C. ammophila

Stems erect, tough and woody; eastern Cedarberg to

Wittebergeessesss«1368f. C. atropurpurea var. purcellii

33a Léaves dorsiventrally compressed:

36 Leaves with recurved marginal cilia

oc-l-o-'ol-o-anona--o-tnu1saea C. atropurpurea var. rubella

36a Leaves without marginal cilia or if present then spreading:

37

37a

Petals with memhranous apex curved downwards and with

terminal appendage more or less canaliculate-

Gsesasestrscnsasersnel3BC. Ca atrqpurpurea var, anomala
Petals without membranous apex and with canaliculate

fleshy rostrum - ;

weesensenssesssss138d. C. atropurpurea var. watermeyeri
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GROUP 12
An artificial group of perennials with panduriform petais continued into..

a terminal canaliculate rostrum, smooth and without dorsal appendage.

1 Inflorescence spike-like with part-inflorescences sessile:
2 Leaves gradually constricted into the inflorescence

.noaeoo-oaaoo-oooon--no-;---o-n-n 85a, C., tomentosa var. tomentosa

2a Lsaves abruptly constricted below inflorescence

soesesscsnsssssasssssssasnsenssse S0Da Ca tomentosa var. interugta

ﬁa Inflorescence thyrsoid and with stalked part-inflorescences or
termihal rounded one;
‘3 Leaves glabrous or with marginal cilia:
4 Leaves oblanceolate to ocbovate and somewhat bent to the one
side of the stém: | *
5 Lateral branches with internodes more or less equal in
length; peduncle with (2) 3 - 5 bracts without part-

inFlorescences.....TSBb. C. atropurpurea var. cultriformis

da Leaves subulate 6r linear-lanceolate and erect:
6 Leaves glabrous:
7?7 Stems with leaves 0,3 - 0,4 cm in diameter, carnose
and up to 8 CM 10NJeeeessaccsascansees119. Co hirtipes
7a Stems with leaves 0,1 - 0,2 cm in diameter, woody and
10 - 50 cm long:
a-_ Stems glabrous, erect

-oo.-.n;----.--o.nun-139b. C. Subaphylla var. vlrgata ‘

8a Stems with minute erect hairs, decumbent

snseessasasenssl39a. C, subaphylla var. subaphylla
B8b Stems with recurved adpressed hairs, erect, '

Fastigiatel.ﬁ'..ﬂI.ll.lﬂ!.l.ﬂ....' 64. C' muricata
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Ba Leaves with marginal cilia at leaét when young:
9 1Internodes glabrous:

- 10 Leaves narrowly oblong to lanceolate-oblong, 3 - 6 cm

long..-;..-u........ 68a. C, multiflora SUbSp. multiflora
10a Leaves oblanceolate, 1,5 - 2,5 cm long

essssscesscessasnssns O8Da C. multiflora subsp. leucantha

9a Internodes haiwmy at least in young plants below the leaf -
attachment:
" Internodes with recurved adpressed hairs when young;

FOOLS tUDEIOUS. s sessssecesaesansnsnssesse 64 C. muricata

11a Internodes with spreading or recurved hairs; roots
| fibrous:

12 Interncdes with hairs in two strips continuing
downwards from where the leaf bases have fused
sessasscasncssaccanns 72a. C. subulata var. subulata

12a Internodes more or less evenly hairy
seesesssesnnssssses 72be C. subulata var. fastigiata

3a Leaves hairy:
.13  Leaves subulate or linear-lanceoclate and acute:
14 Stems up to B cm long and with leaves fascicled at the base:
16  Peduncle with spreading hairs; stem carnose
sececncenssscescassanssesnssscesasnasss119. C. hirtipes
'15a Peduncle with recurved adpressed hairs; stems woody:
16 Petals with rostrate apex up to 0,1 cm long, white

or cream...118a. C. namagquensis subsp. namaguensis

16a Petals narrowly panduriform and with rostrate

apex 0,2 - 0,3 cm long, yellow

sesnveesssarsssee118c. C. namaquensis subsp. lutea
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14a Stems {10-) 15 - 50 cm long and with internodes visible between
the leéves: |
17 Leaves dbrsiventrally compressed and covered with
spreading ha@irSssecesesceeess 72c, C. subulata var. hispida
17a leaves triangular in section to almost terete:
18 lLeaves densely covered with fine erect hairs hardly
visible with the naked eye

esecnansevassannsosl3da. Lo Subaphylla var. SubaEhzlla

16a Leaves covered with recurved adpressed hairs:
19 Stems decumbent or scrambling, brittle; sandy
areas along the western Cape coast

o.o'oolono-o...--oan-..100-10-00140- C. ammqphila

-19a Stems erect, tough and woody; eastern Cedarberg
-to Witteberg

teceasasesas 138f. O, atropurpurea var. purcellii

13a lLeaves oblong, oblanceolate, obovate:

20 Leaves with recurved marginal cilié

esossccaccescncccescecsoascnee ]38, U, @tropurpurea var. rubella
20a Lleaves without ﬁaréinal cilia or if present then they are
spreading: |
- 21 Leaves with erect hairs:
22 Petals with membranous apex curved downwards and with-
terminal appendage more or less canaliculate

essssssoenascancsse 138C. C. atropurpurea var. anomala

22a Petals without membranous apex and with canaliculate

rostrum..eee.s..138d. C. atropurpurea var. watermeyeri

21a Leaves with recurved adpressed hairs:
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23 Stems (0,3-) 0,4 - 0,6 cm in diameter; petals with terminal
rostrum up to 0,1 em long

 esecscecasscssssassseescsesss 118a. C. namaguensis subsp. namaquensis

23a Stems 0,2 (-0,3) cm in diameter; petals with terminal rostrum 0,2 -

0,3 cm 10Ngessesasnnsscessssess 118b. C. namaguensis subsp, comptonii

A. Crassula subgen. Levifolia Toelken, subgen. nov.
ANINANA N AN Tma—
Plantae annuae vel perennss ramis herbaceis vel carnosis rare lignescen-
tibus ad basim, Folia petiolata vel sessilia saed plerumgue cuneatis
ad bases, glabra et lsvia rare pilis paucis vel papillis marginalibus,

hydathodis plerumque secus marginem vel rare plus minusve dispersis

supra vél/et subtus; wvaginae membranaceae ad carnosae. Inflqrescentia
saepe flos singularis axillaris, fasciculus terminalis vel rere dicha-
sium terminale vel laterale pedunculo. Pstala levia et sine appendici-
bus dorsalibus propriis sed interdum porcata tumida ad apices. Antherae
flavaee ad purpureae vel interdum atrobruneas. (arpella plarumque'
stylils propriis et stigmatibus terminalibus.

Type species: C. natans Thunb.
Annuals aor perennials with herbacsous or carnoss stems rarely becoming
woody at the base. Leaves petiolate or sessile but usually with cuneats
base, glabrous and smooth or rarsly with a few hairs or with a few
marginal teeth or papillae, with hydathodes usually along the margin

or rarely mura.of less scattered over one or both surfaces; sheath

membranous to carnose. Infloraescence often a single flower in the
axil of the leavss, terminal plusters or rarely a terminal or lateral
"dichasium with a pedunclg. Patals smooth and without distinct dorsal
appendages but sometimes ridged or with a swelling towards. the apex.
Anthers yellow to purple or somstiﬁes dark brown. Carpels usually

with distinct styles and terminal stigmas.
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Taxonomy:

The two subgsnera cannot be distinguished by a singlse character,
because many developments within ths secticns have obscured these specific
characteristics. This can be demonstreted in the distribution of the
hydathodses, which tend to occur along the marginé in ths subgen.
Levifolia, but are scattered uvér the leaf surface in some spscies of

the sections Deltoideas, Anacampsarnidas and Acutifolia. In the subgen.

Levifolia there ars in each sactiqn at lsast one speciss with marginal
hydathodes and axillary flowers or flowsrs clustered at the apex of
the stems without a distinct peduﬁcla as well as the basic chromosoms
number 8, which indicate that the seqtions within the subgenus are
radiating out from a group of 'primitive' species, as is discussed in
chapter 6. In contrast to this, the subgen. Crasgula is an entity
of its own which doss not show any close similérities to any section
within the subgen. Levifoiia or the latter group of specises arbﬁnd
which the secticns are clustered.

The epithset Levifolia was derived from the most conspicucus
charactaristic of that subgenus and asvthe leaves of the subgen.
Crassula tend to bs hairy, buﬁlin each case thera are a few exceptions

as is discussed under the latter subgsnus.

I. Crassula sect. Tillaeoidese DC., Prodr; 3 ¢ 389 (1928), partly;
Schonl. in Ann. Bolus Herb. 2 : 41 (1916), partly, et in
Trans. Roy. Soc. S. Afr. i? : 160 (1929), partly; Berger
in Pflanzenfam. ed. 2, 18a : 388 (1930), partly; Friedr. in
Garcia ds Orta, Ser. Bot. 1 : 50 (1973), partly.
Type species: (. inanis Thunb.
=== group Helophytum (Eckl. & Zeyh.) Schonl. in Ann. Bolus
Herb. 2 : 44 (1916) et in Trans. Roy. Soc. S. Afr. 17 : 161

(1929); Berger in Pflanzenfam. ed. 2, 18a : 388 (1930);
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Friedr. in Garcia de Orts, ser. Bot. 1 : 50 (1973).
=== group Veillantii Sﬁhpnl. in Ann. Bolus Herb. 2 : 44
(1916), partly st in Trans. Roy. Soc. S. Afr. 17 : 161 (1929),
partly; Berger in Pflanzenfam. ed. 2, 18a : 388 (1930),

partly, inal. C. veillentii.

--- group Aphylla Schonl, in Ann. Bolus Herb. 2 : 44 (1916)
et in Trans, Roy. Soc. S. Afr. 17 : 161 (1929); Berger
in Pflanzenfam. ed. 2, 18a ;'388 (1930).
Bullardia DC. in Bull. Sc. Soc. Philom. 3 : 1 (1801) et
Prodr., 3 ; 382 (1828); Eckl. & Zeyh., Enum. 289 (1837);
'Hérv., Fl. Cap. 2 : 329 (1882).
Type species: B. aguatica (L.) DC.
Tillaea L. sect. Bullardia (DC.) Walp., Hép. 2 : 251 (1843);
Benth. et Hook.f., Gen. Pl. 1 ; 657 (1865).
Cressula sect. Tillasa (L.) Schenl. in Pflanzenfam. ed. 1,
3, 2a : 37 (1890).
«== group Bullerdie Schonl. in Pflanzsnfam. ed. 1, 3, 2a :
37 (1890).
-== group Heloghxtum (Eckl. & Zeyh.) Schonl. in Pflanzenfam.
" ade 1, 3, 2a ¢ 37 (1890). |
Helophytum Eckl. & Zeyh., Enum. 288 (1838); Harv., Fl. Cap.
2 3 328 (1882).
Tillaea sect. Helophytum {Eckl. & Zeyh.) Walp., Rep. 2 : 252
(1843); Benth. & Hook.f., Gen. Pl. 1 : 657 (1865). |
Rhopalota N.E. Brown in Cactus Succ. J., Los. Ang. 3 : 7
(1931) et in Hook. Icon. plate 32, t. 3171 (1932).
Annuals or raraly.pérennials, with sract or decumbent habit, with her-
baceous stems often forming an undergroumd rhizome, glabrous. - Leaves
ssssile or scarsely constricted towsrds the base, dorsiventrally com-

pressed, glabrous, with few hydathodes on the margin and pronounced
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membranous sheath betwsen the leaf bases. Inflorescence cymes with

1l -« many 4d-merous flowers in the axils of the leaves dues to sympodial
grpwth and without a padunclsr‘ Sepals 0,15 - 1 mm long and about half
as long as the petsls, obtuss, glabrous, almost membranous.. EEEElé

1l -2,5 m long; forming a shgrt'yube and the fres apices recurved at
about right angles, withQuﬁ a.desél appendage. - Stamens with yellow
to purple anthers 0,1 - 0,2 mm 1ong. .Sggamae<oblung—cuneats, truncéte
or slightly rounded at the apex,.sparcely'fleshy, usually white or -
yellow. Carpels with reniform ovaries abruptly constr@cted intu thin
styles up to a quafter of the length‘of the ovary and with terminal
stigmas; ovary with l.— 2_(4&),9vg;egﬂ Fruits recurved and gplitting
along the whole suture and f?lggs;pg;the seeds through a npt well

defined pore. St b, Roe e De el el

Widespread in Squthern Africa and different species occur

also on the African continent as well as in many parts of the world.

Diagnostic Features:
| Species of this section are similer annuel plants as found

in the sect. Glomeretas, but the sect. Tillaeoideae is distinguished

.by its sympodial growth,'phe obtuse gghals‘whiph arg about:half as ;
long as the petals and the fruits usually recurve at maturity to re-
lease the sseds alang the whole of the split of-the anterior sutura.

Taxonomy: -

Similar to the sect. Glomesratae the sect. Tillaeoldeas has -

rapresentative species obcurring in many parts of the world. Therefore
the full rangs of variation cannct be evaluated from ths spscies in
Southsrn Africa, but the two sections are mainly distinguished on the

basis.df the sympodial growth in the sect. Tillascideas and monopodial

grawth in the sect. Glomeratas. The sympodial growth can easily be
sstablished by cutting the stem just above a node with a flower in the

axil of the leaf, and tHe second axillary bud will soon start sprouting.
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Superficially plants of the sect. Tillascideae can usually be recognizsd

by the fact that flowers are found only in the axil of the two opposite
leaves (sse fig. 4). Thase lsaves with flowers in their axils may
alternats from ons side to the other on successiva nodes, but in many
speciss they remain on ths same sids of the stem. In C. inanis for
ins%anca, the upper branches Qith the flower-bearing nodes appear to

be a helicoid cyms.

The fruits are unusual in the geﬁus Crassula, as the carpels
recurve mors or less to releass the seeds through a ventral slit along
the whole suturs.

| It is alsp notsworthy that most of the specias of the sect.

Tillagoideae ars water or marsh plants, whilse the species of the sact.

Glomeratae usually grow in moist shaded localitiss and rarely in

marshy areas.

The first species that De Candolle (1828) cited under the

sect. Tillasoideas is C. natans, but a qusstion mark next to the name
indicates his uncertainty about this species. C. inanis is the second
spsciaes enﬁmenatsd and the only remaining species to which ths charac-
ters ‘hérbaceae subaquaticas glabras' of ths apriglnal diagnosis applies.
For that reason C. inanis was selected as the type spscias of this

saction.

1. C. natans Thunb., Prodr. 54 (1794) et Fl. Cap. ed. Schultes 281
LT W )

(1823); DC., Prodr. 3 : 389 (1828); Schonl. in Ann. Bolus
Herb. 2 : 47, fig. 1 & plate 2, fig. 1 (1916) et in Trans.
Roy. Soc. S. Afr. 17 : 181 (1929).
Typs: Caps, near Caps Town, Thunberg in Herb. Thunberg 7772
(UPS, holo!; G!; S!).

Annuals with branches 2 - 25 cm long, erect, decumbent or floating in

water, usually much branched and soft and fleshy, glabrous, sometimes
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with branches underground and with leaves at about equal distances from
ons ancther. Leaves sessile, oblancsolate rarely.alliptic to oblong,
0,3 -1,2 ém long, 0,1 - 0,3 cm broad; obtuse to acute, dorsiventrally
flattensd and slightly flgshy but rarely convax, glabmous, green; sheath
up to 0,1 cm long_and membranous. Hydathodes a few along the margins,
inconspicuous. Inflorascence with terminal flowers in the axils of the
leaves dus to sympodial growth with 1 - 2 (3) pedicellats flowars which
ers 4-merous. Sepals broadly triangular, 0,3 - 0,5 mm long,cbtuse
glebrous, slightly fleshy, gresn. 'Eggglg pbovate to spathulate, 1,5 -~
2 mm long, obtuse and without dorsal appendage, hardly fused at ths bass,
with apices recurved from about the middls, white or often tinged pink.
Stamens 0,5 - 1 mm long, with yellow to purple anthers 0,1 - 0,2 (-0,3)
mm long and broad, with filaments hardly broadensd downwards not con-
stricted at the base. Sguamas oblong-cuneats, 0,4 - 0,6 x 0,1 - 0,2
mm, truncate and gradually constricted :towards the bass; slightly
fleshy, yellow or red. Carpsals brpadly reniform to obconical, abruptly
constricted into thin styles usually less than.a quarter as lnné as
the ovary and with terminal stigmas; ovary smooth and with one elongate

ovules with faint ridges.

Diagnostic Features:

The oblanceolate to cbovate leaves will distinguish this'specias
from C. inanis when both of them ars growing in standing water. Plants
of C.‘natans growing on moist or marshy areas usually produce oblong-
elliptic leaves, but such plants are much branched in contrast to those
of C. inanis which will mainly branch from the base or the underground
rhizqhs undef such conditions. This marsh form of Cf natans is also

very similar to those of C. vaillantii, a species which is a&lways dis--

tinguished by having more than one owuile per carpsl.
The var. filiformis which is much finer than the var. natans

is mainly distinguished by its flowsrs which are rareiy up to 1 mm long
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and the petals do not recurve, ths leaf sheath of the var. natans is
1 - 2 mm long while in the var. filiformis it is only half as long, but
this is not a useful character in herbarium material.

Varlation and taxonomic Notes:

As already the extensive synonomy indicates much variation
is found in this species between ths two extreme forms namely those
ﬁlants growing on marshes as compared with those which are partly
' submerged.

Among them Bullardia elatinocides represents ssadlings under

marshy conditions which have at first a single erect stem and narrowly
oblong leaves and-ﬁnly by their long leaf sheath they can be identified
as var. natans. Howsver, plants might not look like a seedling becauss
C. natans is able to produce flowers already at thes second-node.

The form named C. levynsiae is very similar to the preceding

ong particularly because of its little branched stems which are rarely
longer than 3 cm, that is unless the envircnment is changed. At the

type locality of C. levynsiae the plants grow in marshy or usually on

shallow moist sand on surface calcreate. Howsver, other plants from
near Fish Hoek (Levyns s.n.) and near Port Elizabeth (Zexhar 2510) in-
dicate that under slighfly salinse coﬁditioﬁs similar forms develop.
Ektreme plants of it taken from the type locality and grown on humus
rich soil with much water availables soon made these plants indistin-

guishable from the typical var. natans {T8lken 4215).

Among the forms found in plants which are more or less sub-
merged are firstly those with slender oblong to oblong-elliptic leaves
whicﬁ have been recently coversd with water and which have not developed
the typical obovate floating leaves at the apex of plants such as

Helophytum fluitans var. obowvatum. Howaver, if the water level suddenly

receades or branches get entanglsd in other plants above the water lewvsl,

the immediate reaction of such plants of C. natans is to reflex their



115
lsaves. The plants will continue growing and flowering except that
the new leaves are not as broad but also not oblong (ses fig. 4.5).
A typical sxample of such plants is the type specimen of Hslophytum
raflexum.

Somse plants that ars submerged in water develop very much
swollen stems but usually their internodaé are very much elongated at
the samé tims. .Indications are that most of these plants are growing
in desp permanent water. However, a form from near Cathedral Peak
described by Killick (1969) is of particular intersst as its internodes
are not elongated and are in fact bulging (see fig. 4.7). These plants
have short narrowly lanceclate leaves at the base which become gradually
broader towards the obovate leaves at the apex. The latterAchafacteris—

tic is usually used to distinguish C. granvikii from tropical Africa.

However, as Killick (1969) pointed out that Drdge 6877b from Paarl

Mountain shows a complete range of intermediates into typical var. natans.
The var. filifofmis usually grows on moist or marshy areas

away from the water's edgs. Howevér, at times it also becomss sub-

merged and under those conditions it wiil develop elongated oblong~

-glliptic lsaves but néver floating leaves (cf. fig. 4.1 and 4.2).

These plants will not flower much under these conditions but can still

be recognized by their short pedicels and!leaf:sheaths. Very few spe-

cimens are found in herbaria (e.g. Wolley Dod 272) probably because

‘the var. filiformis often.grows at the same locality as the var. natans

and the latter: becomes much more showy under those conditions.

la. var. natans
. P .
C. natans Thunb., Prodr. 54 (1794) et in Fl. Cap. ed. Schultes
281 (1923); OC., Prodr. 3 : 389 (1828); Schonl. in Ann.
Bolus Herb. 2 : 47, fig. 1 & plats 2, fig. 1 (1916) et in

Ark. Bot. 21A, 16 : 9 (1927) st in Trans. Roy. Soc. S. Afr,
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5. Afr, 17 : 181 (19é9); Adamson in F1. Cape Penins. 430

(1950); Kidd, Wild Flow. Cape Penins. plate 42, 12 (1950);
Killick in Bothalia 10 : 70, fig. 4 (1969); Jacot Guill.,  *
Fl. Lesotho 182 (1971); Mason, W. Cape Sandveld Flow. plate

48, 3 (1972).

=== forma fluitans (Eckl. & Zeyh.) Schonl. in Ann. Bolus

Herb. 2 : 49 (1916).

Typs: Cape, Swartkops River, Ecklon & Zeyher 1845 (S!; SAM!).

--- forma parvifolia Schonl. in Ann. Bolus Herb. 2 : 49 (1916).
Type: Cape, Drdge s.n. (GHA, holo!).

--- forma gbovata (Eckl. G_Zsyh.) Schonl. in Ann. Bolus Herb.
2 : 49 (1918).

Type: Cape, Swartkops Aiver, Ecklon & Zeyher 1845 c (S!; SAM!).

-~-- forma amphibia (Harv.) Schonl. in Ann. Bolus Herb. 2 :
49 (1916).

Syntypes: Cape, Swartkops River, Ecklon & Zayher 1846 (S!; SAM!);

Zsyher 2510 (S!; SAM); Onrust River Mouth, Zeyher 2513 (S!;
SAM!); Drige 9540 (S!).

Helophytum natans (Thunb.) Eckl. & Zeyh., Enum. 288 (1837);

Harv., F1l. Cap. 2 : 328 (1862).

~== var. fluitans (Eckl. & Zeyh.) Harv., Fl. Cap. 2 : 328 (1862).

-== var. obovatum (Eckl. & Zeyh.) Harv., Fl. Cap. 2 : 328 (1852).

--- var, amphibia Harv., F1. Cap. 2 : 328 (1862).

Tillaea capensis L.f., Suppl. 129 (1781); willd., Syst.
Veg. 1, 2 : 170 (1798); Walp., Rep. 2 : 252 (1843).
Type: Caput Bonae Spei, Sparrmann in LINN 178.6 (holo!).

Bullardia capensis (L.f.) E. Mey. ex Drege, Zwei Pfl, Doc. 112

(1843), partly.

Crassula cepensis (L.f.) Schonl. in Trans. Roy. Soc. §. Afr.

17 : 181 (1929), nom. illeg. - non. (L.) Baill.
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Helophytum filiforme Eckl. & Zeyh., Enum. 289 (1837).

Type: Caps, Swartkops River, Ecklon & Zevher 1844 (SAM!).

-—~ var. parvulum Eckl. & Zeyh., Enum. 289 (1837).

Type: Caps, Swartkops River, Ecklon & Zayher 1844 b (S!; SAM!).

Tillaea filiformis Endl. ex Walp. Rep. 2 : 252 (1843).

—em var. parwula (Eckl. & Zeyh.) Endl. ex Walp., Rep. 2 :
252 (1843). | |
Helophytum fluitans Eckl. & Zeyh., Enum. 289 (1837).

-=~ var. intermedium Eckl. & Zsyh., Enum. 289 (1837).

Type: Cape, near Swellendam, Ecklon & Zeyher 1845 b (S!; SAM).

-=~ var. obovatum Eckl. & Zeyh., Enum. 289 (1837).

Tillaea fluitans (Eckl. & Zeyh.) Endl. ex Walp., Rep. 2
252 (1843). |

- Qar. intermedia (Eckl. & Zeyh.) Endl. ex Walp., Rep. 2 :
252 (1843).

--- var, cbovata (Eckl. & Zeyh.) Endl. ex Walp., Rep. 2 @
252 (1843).

Helophytum reflexum Eckl. & Zeyh., Enum. 289 (1837). &

Type: Capa, Swartkops River, Ecklon & Zeyher 1846 (S!; SAM!).

Tillaea reflexa (Eckl. & Zeyh.) Endl. ex Walp., Rep. 2 :

252 (1843).

Bullardia glatinoides Eckl. & Zeyh., Enum. 290 (1837).

P

Type: Cape, Tabls Mountain, Ecklon & Zeyher 1849 (G!; P!;

s!; SAMI).

Tillaea elatinoides (Eckl. & Zeyh.) Walp., Rep. 2 : 251 (1843).

Crassula lsvynsiae Adamson in J. 5. Afr. Bot. 9 : 153 (1943)

et Fl. Caps Penins. 430 (1950).
Typs: Cape, Klipfontein Road, Levyns sub Adamson 3497 (BOL,

hola!; CT!; SAM!).
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Plants with decumbent or floating stems 0,1 - 0,3 (~D,5) cm in diametér.
Leaves oblancsolate, obovate to rarely ellipticuublong (0,1-) 0,2 -
0,3 (-0,4) cm broad and usually becoming broader towards the apex;
sheath 0,1 - 0,2 cm long. Flowers with pedicels (0,4-) 0,6 - 1,5 cm
long, spreading whsn flowsring and fruiting. Eﬁﬁélé obovate 1 - 2 mm
long, recurved at about right angles from about the middle.Fig;4.4,5,7Q

| In moist areas or inbstanding water from the central Transvaal,
eastern Orange Fres Statas, sporadically in Lesotho and most parts of
the Cape except the central Great Karoo.

Flowsring Period: Mainly May - November in the winter rainfall areas

and mainly October -~ January in the summer rainfall areas, but prac-
tically throughout ths whols ysar some flowers can be found particularly
on plants in shaded positions will flower sven during midsummer.

Diagnostic Featurss:

Sea under the speciss.

Specimens examined:

TRANSVAAL. - 2528 (Pretoria): Irens (-CC),.ObermeXer 120 (PRE); Apies
River, Hehmaﬁn 4235 (BOL). 2530 (Lydenburg): Belfast (-CA), Jenkins
in TRV 6780 (GRA). 2626 (Klarksdorp): Hakboslaagte (—AB),-Eigggg.
1787 (PRE); near Ventersdorp, Kinges 1900 (PRE). 2627 (Potchefstroom):
Van Wyk's Rust (-BD), Dimovic in J 28 008 (PRE). 2628 (Johannesburg):
Benoni {-AB), Bradfisld 137 (PRE). 2629 (Bethal): 6 Km south-sast
Hendrina (-BA), Idlken 1123 (PRE); Standerton (-CD), Schlechter 3467
(BOL, GRA, NH).

NATAL., - 2929 (Underberg): On Little Berg between Loteni & Giant's
Castle (-BC), Killick 3869 (PRE); Giants Castle Game Reserve (-BC),

Killick & Vahrmeijer 4047 (PRE).

ORANGE FREE STATE. - 2925 (Jagersfontein): Fauresmith (-CD}, C.A. Smith
4371 (PRE). 2926 (Bloemfontein): Tempe Farm (-AA), Potts 3570 (PRE);

Thaba Nchu (-BB), Roberts 2912 (PRE). 2927 (Maseru): Ladybrand (-AB),
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T8lken 1235 (PRE).

LESOTHO. - 2827 (Senekal): Matsceberene (-DD), Dieterlen 942a (FRE,

SAM). 2828 (Bsthlshem): Pela Tsoen (-DD), Jacot Guillarmod 2054

(RH). 2927 (Maseru): Likhoele (-BD), Disterlen 1146 (NBG, PRE);

Roma {-CB), Schmitz 215 (PRE); Tsekelos (-CC), Jacot Guillarmod 2538

(RLH). 2929 (Underberg): Pone Valley (-AB), Coetzes 817 (PRE).

CAPE. - 2723 (Kuruman): Batharos (-AC), Silke in BOL 16 578. 2824
(kimberley): near Warrenton (-BB), Acocks 1275 (BOL, Pné); 5581

(BOL). 2917 (Springbok): Nababeep (-DB), Bolus 9545 (BOL). 2924

~ (Hope Town): Doringbult (-CA), Hafstrm 1302 (PRE); Esterhuysen s.n.
(BOL). 3017 (Hondeklipbasi): Kamiseskroon (-BB), Compton 5546 (NBG);
betwsen Kemisskroon and Garies, Thorne in SAM 49 964, 3018 (Kamissberg):

near Eselsfontein (-AC), van der Schijff & Schweickerdt 5777 (PRE).

3028 (Aliwal North): Burgersdorp (-CD), Pocock 34 (GRA). 3119
(Calvinia]: Oorlogskloof (-AC), Compton 20 881 (BDL); Meulsteenvlei
(-AC), Taylor 3946 (NBG); Lokenbérg (GA), Acocks 17 721 (PRE). »3123
(victoria West): Murraysburg (-DD), Tyson 70 (GRA). 3126 (Queenstown):
18 Km south of Jamestown (-BB), IBlken 1237 (PRE). 3217 (Vredenburg):
Vredenburg (-DD), Horrocks 179 (NBG); between Vredeburg and Saldanha
(-0D), Leipoldt 595 (BOL). 3218 (Clarwilliam): 8 Km west of Lam-

' Bert's Bay (-AB), gggig'in SAM 65 076; between Sandberg and Paleis-
heuwel (-BC), Mauve 4663 (PRE, STE); Papkuil (-CB), Pearson 3998 (BOL);

Langvlei (-DA), Maguire 424 (NBG); Eendekuil (-DB), Hafstr®m & Acocks

547 (PRE); Pools (-DD), Compton 6622 (NBG). 3219 (Wuppertal): Hslp-
mekaar (-CC), Hanekom 1285 (PRE, STE); Skitterykloof (-0C), Ig;ggg
3633 (BOL). 3220 (Sutherland): Junction of Sutherland, Ceraes and
Matjesfontein road (-CB), TBlken 3549 (BOL). 3225 (Graaff. Reinet):
Braaff Reinet (-AB), Bolus 455 (BOL). 3226 (Fort Beaufort): Swart Kei
River, Barber s.n. (GRA). 3227 (Stutterheim): near Komga (-DB),

FYanagan 2384 (GRA, PRE). 3318 (Cape Town): near Hopefield (-AB),
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Fig.4. ~ 1, C. natans var. filiformis, branch of plant growing on marshy
soil, x1%; 2, floating branch,x1% (TBlken 1601); 3, C. tubsr-
ella, x13 (TBlken 3117); 4, C. natans ver. natans, branch of
plant growlng on marshy soil, x12; 5, floating branch, x13
(TBlken 4215); 6, C. inanis, x13 (TBlken 4051); 7, plant of
Drakensberg form, x12 (Killick & Vahrmeijer 4047).

120a
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Letty 139 (PRE); Porterville (-BB), Schlechter 4909 (BOL); near Hermon

(-80), Marsh 727 (PRE, STE); Wamre (-CB), Barker 1598 (NBG); Capa Town

(-cD), Thunberg in Herb. Thunberg 7772 (G, 8, UPS); Ecklon & Zeyher
1849 (SAM); Green Point (-CD), Thode 7781 (STE); Klipfontein Roéd
(-DC), Levyns 3497 (BOL); T8lken 4215 (BOL); near Duinefontein (-OC),
Wolley-Dod 1781 (PRE); Vlakkenberg (-DD), Salter 62856 (BOL); Stellen-
bosch (-DD), Strey 536 (PRE); Bos 269 (STE). 3319 (Worcester):

Die Eike (-AA), Esterhuysen 23 477 (BOL); ‘Inkruip (-AA), Esterhuysen

23 399 (BOL); near Ceres (fAD); Kolbe in BOL 14 377; Brandvlei (-CB),
Marsh 7959 (PRE, STE). 3320 (Montagu): Pampoenkloof (-CA), Walgate-

in BOL 24 051; Baden (-CA), Walgate s.n. (BDL); 3325 ({Port Elizabeth):
Enon (-BC), Thode A 2647 (NH, PRE); Komachs River (-CD), Gibson s.n.

(GRA); Swartkops River (-DC), Ecklon & Zeyher 1844 (SAM); 1844b

(5, 5AM); 1845 (S, SAM); 1845c (S, SAM); 1846 (5); Zeyher 2510

(s, sAM); Bethelsdorp (-DC), West 350 (BOL). 3418 (Simonstown):
Hangberg (-AB), Esterhuysen 12 939 (BOL); Retreat Vlei (-AB), Wolley
Dod 1218 (BOL, GRA, PRE); Wynberg Flats (-AB), Woilex Dod 1262 (BOL,
GRA); Buffels Bay (-AD), Axelson 522 (NBG); Phillippi (-BA), CoﬁEton
22 725 (BOL, NBG); Lansdown (-BA), Adamson 3552 (BOL). 3419 (Caledon):
Hermanus (-AC), Gillstt 512 (BOL); Onrus River Mouth (-AC), Zeyher
2513 (8, SAM); Nuwsjearsrivier (-DB), Gaigher 1 (STE). 3420 (Bre-
dasdarp): near Stormsvlei (-AA), Gillett 1140 (BOL); near Swellendam

(-AB), Ecklon & Zeyher 1845b (S, SAM); Bredasdarp (-CA), Wasserfall 394

(NBG). 3421 (Riversdale): Oude Tuin (-AA), Muir 2459 (PRE); Welte-

vreds (-AB), Muir 4491 (PRE).

1lb. var. filiformis (Eckl. & Zeyh.) Toslken, comb. nov. st stat. nov.
D e W N

Bullerdia filiformis Eckl. & Zeyh., Enum. 290 (1837).

Type: Cape, Platteklip, Ecklon & Zeyher 1850 (GRA!; K!; P!;

!y SAM!).

- .
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Helophytum natans (Thunb.} Eckl. & Zeyh. var. filiformis

(Eckl. & Zeyh.) Harv., Fl. Cap. 2 : 329 (1862}, partly.
--- var. minus Eckl. & Zeyh., Enum. 288 (1837).

Type: Cape, Green Point, Ecklon & Zeyher 1843b (S!; SAM!].

Crassula natans Thunb. forma filiformis {Eckl. & Zayh.)

Schonl. in Ann. Bolus Herb. 2 : 49 (1916).

Tillaea ecklonis Walp., Rep. 2 : 251 (1843).

Type: same as Bullardia filiformis.

Tillasa capensis L.f. var. minor Walp., Rep. 2 : 252 (1843).

Type: same as for Helophytum natans var. minus.

Plants with decumbent or floating stems about 0,05 mm in diameter.
Leaves linear to linear-elliptic, 0,03 - 0,1 cm broad and not broadening
towards the apex of the stem; sheath 0,01 - 0,05 cm long. Flowers
with pedicels 0,1 - 0,3 cm long, ersct when flowering then recurved
erect again when the seeds are released. Petals oblanceolate 0,5 -
0,8 (-1) mm long, erect. Fig. 4.1,2.

In moist depressions or marshy areas and rarely with branches
floating in water; occurring mainly in the south western Cape Flats
and at Bredasdorp.

Flowering Period: Junes - October.

Diagnostic Featurses:

See under the species.

Specimens examined:

CAPE. - 3318 (Cape Town): Darling Reserve (-AD), Barker 8648 (NBG);
Robben Island (-CD), Walgate 455 (N8G); Green Point (-CD), Ecklon &
Zeyher 1843 (S, SAM); _Zeyher 116 (sAM); Platteklip (-CD), Ecklon &
Zeyher 1850 {GRA, K, P, S, SAM); MacOwan 1857 (BOL, GRA, SAM); Ron-
debosch (-CD), Wolley Dod 271_(BOL, GRA); 272 (BOL, GRA); Rietwviei
(-0c), Garside 6483 (BOL); Klipfontein Road (-DC), TBlken 4216 (BOL).

3420 (Bredasdorp): near Swellendam (-AB), Zeyher 634 (PRE, SAM).
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2. C. inanis Thunb., Prodr. 54 (1794) st F1. Cap. ed. Schultes 282
e ;

(1823); 0OC., Prodr. 3 : 389 {1828); Schonl. in Ann. Bolus
Herb. 2 : 50'(1916)-ét in Ark. Bot. 21A, 16 : 8 (1927) st
in Trens. Ray. Soc. S. Afr. 17 : 182 (1929), Gledhill, E.
Cape Veld Flow. plate 28,4 (1971); Jacot-Guill., F1.
Lesotho 182 (1972).
Type: Caput Bonae Spei, Thunberg in Herb. Thunberg 7762 (UPS,
holo!).
Helophytum inane (Thunb.} Eckl. & Zeyh., Enum. 289 (1837);
Harv., Fl. Cap. 2 : 329 (1852).

--- var. latifolium Eckl. & Zeyh., Enum, 289 (1837).

Type: Cape, Langkloof near George, Ecklon & Zeyher 1847 (S!; SAM!). .

Tillaea pérfoliata L.f., Suppl. 129 (1781); Wwilld., Sp. P1.

1,2 : 721 (1798); Walp., Rep. 2 : 252 (1843), nom. illeg.-non L.
Persnnials rarsly annuals with branches oftsn up to 30 cm long, little
branched, soft and fleshy and upper branches often floating in water
but also forming an underground rhizome, glabrous, with lsaves at about
egual distances from one another.v Leaves sessile, lanceolate to trian?
gular, (0,8-) 1 - 2 cm long, 0,2 - 0,3 (~0,5) cm broad, obtuse or bluntly
acute, dorsiventrally flattsned but slightly fleshy, glabrous, gresn;
sheath 0,05 - 0,15 cm long and formed by the partial fusion of the leaf

bases. Hydathodes a few along the margin,ihconSpicuous. Inflorescence

with sessile axillary dichasia with 3 - § (—14) pedicellate flowers
which are 4-merous. Sepals broadly triangular, 0,3 - 0,5 mm long,
obtuse and without dorsal appendage, hardly fused at the bass, with
apices recurved from about the middle, white. Stamens 0,6 - 1 mm long,
with yellow to purple anthers 0,1 - 0,2 mm long and broad, with'fila- |
~ments not broadened downwards nor constricted at the base. Sguamas
oblong-cuneats, 0,4 - 0,6 x 0,2 - 0,3 mm, truncate or with rounded

apex, usually abruptly constricted towards the bass, membranous or
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almost so, white or pale yellow. (Carpeis uith broadly renliform to almost
obconical ovaries which are usually truncate at the apex and with thin
styles about a gquartesr of the length of the ovaries and with terminal
.stigmas; ovary smooth and with-one alongate ocwule cnvarad with minutely
papillose ridges. Fig. 4.6.

In marshy areas but usually associated with permanent, standing
vater or along the banks of slow-flowing riwulets; occurring mainly
in high rainfall arsas in the southern Transveal and the adjoining
northern Natal and Orange Fres State, sporadically in Lesotho and in
the sastern Caps mainly along the coast from King William's Town to
near Georgs. |

Flowering Period: November - March.

Diagnnstip Features:

C. inanis is distinguished from the very similar specises
C. natans by its lanceoclate or triangular leaves and it usually pro-
duces more than 3 flowars per axillary cyme. C. natans produces rarely
more than one or two flowers per axillary cyme at the time. Depauperats

plants of C. inanis are suparfibially similar to C. tuberella, a speciss

which is distinguished by its stiffly erect branches and more than
cne owule per carpel.

Variation and taxonomic Notes:

The size of the leaves of C. inanis vary considerably with
snvironmental conditions but only rarsly do they become almost slliptic
and this is when it becomes difficult to distinguish this species from
C. natans particularly in herbarium material. However, depauperate
plants of C. inanis rarely branch above the soil level.

During winter the brahchas above the soil level usually looss
their leaves and often die off in>pérts.

Tillaea parfolista L.f. is the oldest name for this speciss

but bsaauss of Crassula perfoliata L. this combination cannot be used

legitemately in the genus Crassula.
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Specimens examineds

TRANSVAAL. - 2729 (Volksrust)s Volksrust (-BD), Jenkins in TRV 10 235

(PRE). 2730 (Vryheid): Wakkerstroom (-AC), T8lken 1121 (PRE); 3118 (BOL).
NATAL. = 2729 (Volksrust): near Charlestown (-BD), Wood 4799 (NH).

2730 (Vryheid): Nasuwhoek (-AC), Devenish 779 (NH, PRE); Groenvlei

(-AC), Strey 9147 (NH, PRE). 2829 (Harrismith): Van Reenen's Pass

(-AD), Thode 2799 (STE). 2929 (Underberg): Tabamhlope (-BA), Downing

s.n. (PRE). 2930 (Pietermaritzburg): near Mooi River (-AA), Mogg

3348 (FRE).

ORANGE FREE STATE. - 2727 (Kroonstad): Vredefort, (-AB), Obermeyer

in TRV 31 681 (PRE). 2828 (Bethlehem): Witzieshoek (-DB), Thode

3562 (STE). 2829 (Harrismith): near Harrismith (-AC), Sim 15 001

(GRA, PRE). ,

LESOTHO. - 2828 (Bsthlehem): leribe (-B8B), Dietsrlen 809 (NH, SAM);
‘Butha Buthe (=cc), Coetzee 403 (NBG). 2928 (Maseru): Semongkong

(-BB), Jacot Guillarmod 1784 (PRE). 2929 (Underberg): Sehlabathebs

(-op), Jecot Guillarmod et al. 109 (BOL, RWH); 327 (BOL).

CAPE. ~ 3029 (Kokstad): Mount Currie (-AC), Sister Stephanie 622 (BOL);
near Kokstad (-CB), Haygarth in NH 19 104 (NH). 3127 (Lady Frere):

Barkly Pass (-BB), Hilliard & Burtt 6745 (NBG). 3225 (Somersst East):

near Cradock (-BA), Bennie sub Schonland 409 (GRA). 3227 (Stutter-
heim): near Dohrie (-AD), Acocks 20 257 (PRE); Pirie (<CA), Godfrey
99 (GRA); near Komga (-DB), Flanagan 1105 (BOL, GRA, PRE, SAM);

King William's Town (-CD), Sim 1199 (GRA, PRE). 3228 (Butterworth):
Kentani (-CC), Pegler 792 (BOL). 3322 (Oudtshoorn): Georgs (-CD),
Compton 15 775 (NBG); Fair view (-DC), de Villiers in STE 17 035,
Homtini River (-DD), Schlechter 5899 (GRA, PRE); Langkloof, Ecklon &
Zeyher 1847b (Sy SAM). 3323 (Willowmore): Déepwalls (<cc), J. Phil-
lips 185 (GRA). 3325 (Port Elizabeth): Uitenhage (-CD), Thods A 643

(NH); Newton Park (-DC), Long 1357 (PRE); Swartkops River (-OC),
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" Ecklon & Zeyher 1847 (SAM); Zeyher 729 (BOL, GRA, SAM); Zeyher 2509
(SAM); Holland 613 (GRA). 3326 (Brahamstown): Salem (-AD), Wells
3886 (BRA); King's Road (-BA), Britten 581 (PRE); near Grahamstown
(-8C), MacOwan 1186 (BOL, NH); Daly & Sols 184 (GRA, PRE); Schonland
605 (NH, PRE); near Charlgrove (-DA), Acocks 18 354 (BRA, PRE);
Bushmans River Mouth (-DA), Archibald 3919 (PRE). 3421 (Riversdals):
Oakdale (-AA), Muir 2779 (BOL, PRE). 3423 (Knysna): Belvidere (-AA),
Duthie 809 (STE); Knysna Flats (-AA), Galpin 4013 (GRA, PRE); Kest
1026 (GRA, PRE); Keurbooms River (-AB), Fourcade 1480 (BOL, GhA, PRE);

5314 (STE). Caput Bonae Spei, Thunberg in Herb. Thunberg 7762 (UPS).

3. C. tuberella Toelken sp. nov. ab C. natanti et C. inani rhizomats
L P W VY

tuberellis et carpello ovulis sex differt.
Herba ramis fastiglatis usque ad 15 cm altis et ramis paucis efferen-
tibus rhizomate ramulis tuberellis terminalibus sphaericis usque ad
0,3 cm diametro. Folia linearia 0,5 - 1,5 cm longa, 0,1 - 0,15 cm
lata, obtusa, plus minusve plana supra, convexa subtus, erecta vei
curva acropete, viridia; wvagina usque ad 0,1 cm longa, succulenta
gt adpressa. deathcdi tres vel quattour seriales in marginem et

una terminales. Inflorescentia 1 (-3) floribus axillaribus, pedicello

erecto 3 - 6 mm longo et floribus tetrameris. Sepala anguste trian-
gularia O,B - 1 mm longa, obtusa, succulenta, viridia. Pstala ovata
vel fere rhombica, 1,5 « 2 mm longa, obtusa et sine crista dorsalil,
apicibus recurvis, alba. Stamina c. 1 mm longa, antheris atro-
-purpurafs et 0,1 - 0,2 mm longié; filamentis vix 1atescentibus4ad
bagim et non_connatis tubo petalorum. Sggamae oblongo-cuneatase,

0,3 - 0,4 x 0,2 - 0,3 mm, truncatas, aliduantum constrictae ad basim,
vix succuientae, albas vel roseas. Cappslla ovariis paene obconicis,
stylis brevissmis et stigmatibus terminalibus ovarium glabrum owulis

sex fere sphericis et leviter papillosis.
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Type: Natal, Neauwhosk near Wakkerstroom, TBlken 3117 (BOL, holo!).
Harbs with festigiate erect branches up to 15 cm high, littla branched
and produced from an underground rhizome which has many small branches
terminating in almost spherdical tubers up toc 0,3 cm in diameter.
- Leaves linear, 0,5 - 1,5 cm long, 0,1 - 0,15 cm broad, obtuse rarely
bluntly acute, more or less flat on the uppaer surface, convex below,
erect or often curved upwards from the middle, green; sheath up to 1 mm
- long, fleshy and adpressed. Hydathodes 3 - 4 in one row along the

leaf margin and a terminal one below the apex. Inflorescence with

1 (-3) flowers in the axils of the leaves, with erect pedicels 3 - 6 mm
long, with 4-mercus flowsrs. Sepals narrowly triangular, 0,8 - 1 mm
long, bluntly pointed, fleshy, gresen. Pstals ovate to almost rHombic,
1,5 - 2 mm long, bluntly pointed and without a dorsal ridge, recurved,
white. GStamens about-1 mm long, with purple anthers 0,1 -~ 0,2 mm
long, wifh’Filaments hardly broadened towards the base and not fused
to the petal tube. Squamas oblong-cuneats, 0,3 - 0,4 x 0,2 - 0,3 mm,
truncate, mainly constricted below the apex, slightly fleshy, white or
pink. Carpels with broad almost obconical ovaries and with very short
styles from the inside margin of the ovaries and with terminal insig-
nificant stigmas; ovary glabrous and with 6 cwules each almost spheri-
cal and densely covered with rows of feint papillas. Fig. 4.3.

In marshy arsas or shallow vlels at high éltitude in the moun-
tains between Wakkerstroom and Ermelo.

Flowaring Period: January - March.
Dlegnostic Features:

The character that distinguishes this speciss most clearly from
similar species is the undsrground rhizoms with small tubers attached
to it. Howaver, these ars usually missed by collectors as the rhizome
is very brittle and occurs about 2 cm below the soil levsl. Never-

theless, C. tuberslla can be distinguished by its narrow linsar leaves
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which are always bent upwards and thus add to the fastigiate habit of
the plant. Even in standing water the branches remain srect.

Variation and taxonomic Notes:

This spscies 18 known only from a few localities and these
specimens show little vardation. Although many of the vleis in which
it occurs do not dry up during winter, the sprouts above the soil dis

down in autumn and the plant perennates by its tubers and/or the rhizoms.

Bpecimens examined:
TRANSVAAL. = 2630 (Carolina): Lake Chrissie (~AC), Moss 16 287 (J).

NATAL. = 2730 (Vryheid): Neauwhoek (-AC), Devenish 1005 (PRE);

TBlken 3117 (BOL).
LESOTHO, - 2828 (Bethlshem): Leribe (-CC), Disterlen 732 (NH).

4. C. vaillantii (willd.)Roth., Enum. Pl, Phan. Germ. 1 : 992 (1827);
Schonl. in Ann. Bolus Herb. 2 : 51, fig. 3 & plate 2, fig.
4 (1916) et in Trans. Roy. Soc. S. Afr. 17 : 182-(1929).
Type: France, sine leg. in herb. Willdenow 3217 (B, holo!).

Tillaea vaillantii (Vaill., Bot. Paris. 181, T.10, fig. 2

(1727)] willd., Sp. Pl. 1, 2 : 720 (1798).

Bullardia vaillantii (Willd.) OC., Pl. Hist. Succ. t.74

(1801) et Prodr. 3 : 382 (1828); Eckl. & Zeyh., Enum. 289
(1837); Harv., Fl. Cap. 329 (1852).

--- var. subulata Harv., Fl. Cap. 2 : 330 (1862).

Type: Cape, Rietkuil near Swellendam, Zeyher 634a (S, holo!).

Tillaea aguatica sensu Lam., Encycl. 1 : 361, t. 90 (1785).

Annuals with branches srect or decumbent and up to 15 cm long, more or
less branched and often producing adventitiocus roots where the branches
touch the ground. Leaves.linear 0,2 - 0,4 (-0,6) cm long, 0,05 -

0,2 cm broad, obtuse or acute, mors or lass flat above and convex ba~

low, shorter below becoming longer towards the upper parts of the stem,
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glabrous, fleshy, gresn to brown or desp red; sheath up to 0,1 cm long,
fleshy and adpressed. = Hydathodes faw on the margin, inconspicuous.

Inflorescence 1 (~3) pedicsllatas, 4-merous flowers in the axils of the

lesaves along the upper parts of the stems. Sepals breadly triangular,

0,2 -~ 0,4 mm long, obtuse, glabrous, fleshy and green to red. Pstals.

ovate to elliptic, 1,2 -2 mm loné, obtuse and rarely acute and without

dorsal appendage, hardly fused at the basé, with apices recurved from

about the middle, white. Stamens 1 - 1,5 mm long, with purple anthers

0,1 ~ 0,2 mm long and broad, with filaments slightly broadensd down-

wards and not constricted towards the base. Sgquamae oblong-cunsate,

0,4 - 0,7 x 0,1 ~ 0,2 mm, slightly rounded at the apex and gradually

ﬁonstricted towards the base, slightly fleshy, yellow to red. (ar-

pels broadly reniform to obconical, abruptly constricted into thin

styles usually less than a quarter as long as the ovary and with ter-

minal.stigmas; ovary smooth and with one elongate owle with faint ridges.
In moist places and often in mud around standing water; occurring

from the south-western Cape to the Kamiesberg and in the mountains along

the Karoo to the Drakensberg and at odd intervals in central and northern

Africa and southern Europe.

Flowering Period: September - January, but flowers can be found through-

out the year if conditions for vigorous growth are prevailing.

Diagnostic Featuras:

The short fleshy leaves distinguish this species from most other
species in the sect. Tillaecides, except that plants of C. natans which

grow on marshy areas resemble C. vaillantii closely. However,

C. vaillantii has (2-) 4 - 8 owles per carpel and usually the seeds

are twice as long as broad.

Variation and taxonomic Notes:

C. vaillantii is very variable in size and shape and similar

\
to C. natans it can vary from a small moss-like plant which forms cushions
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up to 2 cm high in moist places in the mountains to more robust plants
with branches up to 15 cm long and 0,2 - 0,5 cm in diameter around vleis
in karrold arees. The latter robust plants produce much thinner
»branchasvif the plants are grown on humus rich soil or on pure sand
as derived from Table Mountain sandstone. Much of the variation re-
carded can thus bes attributed to environmental factors rather than
local variation. This can also be deduced from distribution patterns
of the extrsme forms, as for instance the robust plants are mainly found
.on Karoo formations. The very delicate form has been recorded from
alther side of the Karoo, namely in the Drakensberg and the mountains
of the south;wastérn Cape Province, as well as on the Cape Flats.
These delicate plants have often only 2 ocwles per carpel.

The more delicate plants that are found in the north-eastern
Cedarberg ars of special interest because they are very similar to C.
_aghzllé" as the latter species produces two owvules in this area. The

first leaves are usually very short in C. vaillaﬁtii, so that it be-

comes difficult to distinguish it from plants of B _aphylla which has
leaves more or less fused to the stems. The two spscies can only be
distinguished by the club-shaped internodes of L. aphylla while those

of C. wvaillantii are more or less evenly fleshy along the whole internode.

Cq minuta, which also occurs in this area, is superficially

very similar to the delicate form of C. vaillantii, but is distinguished

by its larger sepals and transversely oblong-cuneats squamas as mentioned

above.

The typs specimen is a very delicate plant with rather slongated
pedicels, which is unusual for plants of this specises in South Africa, -
bﬁt it seems to fall within the range of variation found in Europe.

The illustrations of Le Vaillant (1727) and De Candolle (1801) depicts

plants as they are usually found in South Africa.
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Specimens sxamined:
TRANSVAAL. - 2627 (Potchefstroom): 9 Km wast of Oberholzer (-AD),

Vahrmeijer 1563 (PRE).

NATAL. - 2829 (Harrismith): Oliver's Hosk Pass (-CA), Thode in STE
3564, 2830 (Dundes): Umlumba Mountains (-CD), Acocks 10 523 (NH).
2929 (Underberg): Injasuti area (-AD), Esterhuysen 20 235 (BGL);
Sulpher Springs (-BB), Acocks 10 570 (NH, PRE); Meteor Ridge (-BB),
Mogg 7030 (PRE).

' DRANGE FREE STATE. - 2926 (Bloemfontein): Bloemfontein (-AA), Potts
2374 (GRA); Thaba Nchu (-BB), Mostert 1188 (FRE).

LESQTHO. - 2827 (SBnékal)x Matsosberans (-DD), Disterlan 942 (SAM).
2828 (Bethlshem): Leribs (-BB), Disterlen 804 (NH, SAM); Motiti River

(-0B), Jecot Guillarmod 2094 (RWH). 2927 (Maseru): Likhosls (-8D),

Disterlen 1056a (GRA); Thaba Chitja (-CC), Jacot Guillarmod 1294 (GRA);

Mamanthes (-DB), Lawson 804 (NH). 2929 (Underberg): Putha (-AB),

Compton 21 644 (NBG); Mokhotlong (~AC), Jacot Guillarmod 1191 (PRE, RLH).

CAPE. - 2917 (Springbok): Klipfontein (-BA), Herre in STE 12 051;
Steinkopf (-8B), Jaylor 1191 (BOL). 3017 (Hondeklipbaai): Kamies-

kroon (-BB), Thorns in SAM 48 B69; bsetween Kamieskrdon and Garies

(-8D), Thorne in SAM 49 969. 3018 (Kamiesberg): De Kruis (-AC),

Wisura 1936 (NBG); south of Leliesfontein (-AC), TBlken 3667 (BOL).

3027 (Lady Grey): Sterkspruit (-CB), Hepburn 44 (GRA). 3028 (Matatiele):
Quachas Nek (-BA), Galpin s.n. (BOL). 3118 (Vanrhynsdorp): Van-

rhynsdorp (-DB), van der Schijff 7021 (PRE); Gifberg (-DC), Phillips

7493 (SAM). 3119 (Caelvinia): 27 Km south of Loeriesfontein (-AB),
Acocks 14 413 (PRE); Oorlogskloof (-Ac), Schlechter 10 936 (BOL, GRA).
3126 (Queenstown): Andriesberg (-DA), Balpin 1922 (GRA). 3127

(Lady Frere): Barkly Fass (-BB), Galpin 7295 (GRA). 3219 (Wuppertal):
above Bidouw Vallsy [-AA), TBlken 4141 (BOL); Boontjisskloof (-AA),

- Esterhuysen 32 219 (BOL); near Sneeukop (-AC), Esterhuysen 7546 (PRE).

A
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3220 (Sutherland): Sutherland (-BC), Marloth 1430 (PRE); Top of Ver-
latenkloof Pass (-DA), Tflken 3554 (poL). 3225 (Somerset Esst): Cra-
dock Zebra Park (-AB), Acocks 16 208 (PRE); foot of Bosberg (-DA),
MacOwan 250 (SAM). 3226 (Fort Beaufort): Mount Hopley (-8B), Galpin
2644 (GRA). 3318 (Cape Town): Darling (-AD), Schlechter 5351 (BOL,
BRA, PRE); Maitland (-CD), Wolley Dod 3065 (BOL, GRA). 3319 (Wor-
cester); Hottentotskloof (-BC), Compton 11 794 (NBG); Lekensvlei (-BC),
‘Compton 12 073 (NBG); Worcester (-BC), Thorne in SAM 44 599; betwsen
Worcester and Robertson, Zinn in SAM 68 020. 3320 (Montagu): White-
hill (-BA), Compton 13 990 (NBB); Montagu (-CC), T8lken 1588 (BOL).
3323 (willowmore): Baviaanskloof (-AD), Bayliss 4970 (NBG). 3325
(Port Elizabeth): near Uitenhage (-CD), Thode A 483 (NH); Swartkops

River (-DC), Ecklon & Zeyher 1848 (8AM); Redhouse (-DC), Paterson

2324 (GRA). 3420 (Bredasdorp): Rietkuil (-BA), Zevher 634a (S!).

5. C. aphylla Schonl. & Bak. f. in J. Bot., Lond. 35 : 371 (1898);
OO I e
Schonl, in Ann. Bolus Herb. 2 : 54, fig. 5 & plate 3, fig. 7
(1918) et in Trans. Roy. Soc. S. Afr. 17 : 184 (1929).
Type: Cape, Boontjss River, Schlechter 8665 (GRA, holo!; BM!;
BOL!; E!; G!; K!; P!; PRE!; S!; SAM!; Z!).

Rhopalota aphylla (Schonl. & Bek.f.) N.E. Br. in Cactus Succ.

J., Los Ang. 3 : 7 (1931) st in Hook. Icon. Pl. 32, t. 3171 (1932).
Annuals 0,6 -« 3 cm tall with prominent erect club-shaped branch thers
more or less repeatedly branched and often witﬁ_more than two branches
per node, glabrous. Lseaves epparently absent but 1in fact fused into
a fleshy ring around the upper part of an internode and giving each
internode the characteristic club~shape or rarely with two distinct lobes,
glabrous, convex and flsshy, green to brown; sheath 0,1 - 0,2 cm long

and formed by the partial fusion of the lsaf bases. Hydathodes usually

only one terminal, inconspicuous. Inflorescsnce terminal or lateral
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cymulés of two to three 4-merous flowers with a pedicei c,05 - 0,15
(-3) mm long. Sepals a fleshy.ring c. 0,5 mm long often with indistinct
obtuse lobes and not separable from the fleshy receptacle, glabrous,
graen. .Eggglg ovate~oblong, 1 ~ 2 mm long, bluntly acute tc abtuse
~and without dorsal appendége, recurved at about right angles whan
flowering, white or often tinged red. Stamens c. 1 mm long with
yellow to brown anthers 0,1 - 0,2 mm long,’withlfilaments hardly
broadensd downwards and not constricted at the base. Squamas narrowly
oblong, 0,3 - 0,5 x 0,05 ~ 0,1 mm, slightly rounded or truncats at
‘the apax, gradually constricted towards the base, fleshy, yellaw,
Carpels with broadly reniform to obcbniﬁal ovaries usually aﬁruptly con-
stricted at the apex and with thin styles rarely longer than a quarter
of the length of the ovaries and with terminal stigmaé; ovary smooth
and with 1 or 2 owles with an almost smooth surfaca.

In rock pools in sandstone usually on top of hills; occurring
from Vanrhyns Pass through the Cedarberg to the Hex River Mountains.

Flowering Period: August - October.

Diagpostic Features:

At times C. aphylla is very similar to C. vaillantii, except

" that in the former all the branches are club-shaped, whiles those of

C. vaillantii, when they are much broadened sven the intsrnodes ars

broadsned. ~ Also, C. aphylla has 1 (2) owles per carpel.

Variation and taxonomic Notes:

C. _aphylla is restricted to rock podls on top of sandstone
formations. The leaves are sometimes still visible in the form of
two lobss at the top of the club-shaped segments in plants from the
| northern Cedarberg. Generally, plants from the northern parts of the

distribution area are more similar to C, vaillantii especially in that

they are more branched and also produce two owvules per carpsl. Schon-

land (1916) reported avan "2 . 4 owles" per carpel, but this claim
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could not be confirmed while N.E. Brown's fihdings of only one owule
per carpal applies.tn plants from the scuthern Cedarberg and localities
to the south of it. In view of this variation and close resemblaﬁca

to C. vaeillantii, C. aphylla was transferred back from the genus Rhopaslota

to Crassula.

Specimens examinedst
CAPE. - 3119 (Calvinia): Van Rhyns Pass (-AC), Hutchinson 768 (BOL);

near Nisuwoudtville (-AC), Marloth 7633 (PRE); Lokenburg (-CA), Acocks
18 482 (PRE). 3219 (Wuppertel): Boontjesrivier (-AA), Schlechter

- 8665 (BM, BOL, E, G, GRA, K, P, PRE, S, SAM, Z); Pekhuis Pass (-AA),
Compton 4277 (BOL); Krakadouwberg (-AA), Esterhuysen 7516 (BOL); Jor-
daman s.n. (STE); Tafslbarg (-AC), Marloth 11 682 (PRE); Rennie in

BOL 19 407; Apollo Peak (-CA), Esterhuysen 18 084 (BOL, PRE); Sand-
‘fontein Peak (~CB), Esterhuysen 13 863 (BOL); 21 322.(PRE); Suur-
viekte (-CD), Esterhuysen s.n. (BOL); Winkelhaaksrivier (-CD), Levyns
~incT 1928 (BOL). 3319 (Worcester): twenty-four Rivers-mountains
(-AA), Esterhuysen 21 908 (BUL); Milner Peak (-AC), Esterhuysen 8497

(B0L).
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II. Crassula sect. Glomerastae Haw., Rev. Pl. Succ. 12 (1821); OC.,
NSt e e T

Prodr. 3 3 389 (1828).

Type species: C. glomerata Berg.

Crassula sect. Eucrassula Harv., Fl. Cap. 2 : 332 (1862).
-~ group Glomeratae (Haw.) Harv., F1. Cap. 2 : 335 (1862).

--- group Lycopodioides Harv., Fl. Cap. 2 : 334 (1852).

--- group Filipedes Harv., F1. Cap. 2 : 335 (1862), partly

incl. C. sarcolipes & C. diaphana.

Crassula secf. Tillaeoideas DC., Prodr. 3 : 389 (1828), partly;

Schonl. in Ann. Bolus Herb. 2 : 41 (1916).

' ==~ group Glomeratae (Harv.) Schonl. in Ann. Bolus ngb.
2 : 45 (1916) etiin Trans. Roy. Soc. S. Afr. 17 : 162 (1929);
Berger in Pflanzenfam. ed. 2, 18a : 388 (1930); Friedr. in
Garcia de Orta, ser. Bot. 1 : 52 (1973).
=== group Muscosa Schonl. in Ann. Bolus Herb. 2 : 45 (1918)
et in Trans. Roy. SOG..S. Afr. 17 : 162 (1929); Berger in
Pflanzenfam. ed. 2, 18a : 389 (1930). |

~--= group Lycopodioides (Harv.) Schonl. in Aan. Bolus Herb. 2 : 46

' (1918) st in Trans. Roy. Soc. S. Afr. 17 : 163 (1929); Berger
in Pflanzenfam. ed. 2, 18a : 390 (1930); Friedr. in Garcia
de Orta, ser. Bot, 1 : 52 (1973). - '
==~ group Umbellata Schonl. in Ann. Bolus Herb. 2 : 46 (1916)
et in Trans. Roy. Soc. S. Afr. 17 : 163 (1929); Berger in

 Pflanzenfam. ed. 2, 18a : 390 (1930).

Tillaea L., Sp. Pl. ed. 1 : 128 (1753) et Gen. Pl. ed.5 : 62
(1754); ©C., Prodr. 3 : 381 (1828); Benth. & Hook.f., Gen.
Pl. 1 657 (1865); Britt., Fl. Trop. Afr. 2 : 386 (1871).
Crassula sect. Tillasa (L.) Schonl. in Pflanzenfam. ed. 1, 3,

2a 1 37 (1890).

~-~ group Eutillaea Schonl. in Pflanzenfam. ed. 1, 3, 2a : 37 (lBéU).
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--=- group Combesia (A. Rich.) Schonl. in Pflanzenfam. ed.

| 1, 3, 2a : 37 (1890).
Tillaga sect. Combesia (A. Rich.) Benth. & Haok.f., Ben. Pl.
1 : 657 (1865).
Thisantha Eckl. & Zeyh., Enum. 302 (1837);- Distr., Syn. Pl.
2 : 1034 (1840); Walp., Rep. 2 : 256 (1843).
Sarcolipes Eckl. & Zeyh., Enum. 290 (1837);

- Crassula sect. Sarcolipss (Eckl. & Zeyh.) Walp., Rsp. 2 :
252 (1843).
Tetraphyle Eckl. & Zeyh., Enum. 292 (1837); Dietr., Syn.
él. 2 : 1033 (1840). |
Crassula sect. Tetraphyle (Eckl. & Zeyh.) Walp., Rep. 2 :
253 (1843). ' "

Disporocarpa Fisher & C.A. Mey., Ind. Sem. Hort. Petr. 8 :

85 (1841); A. Rich.,Tent. Fl. Abyss. 1 : 307 (1847), nom. nud.
Combesia A. Rich., Tent. Fl. Abyss. 1 : 307 (1847).
. Tillaea sect. Combesia (A. Rich.) Benth. & Hook.f., Gen. Pl.

1 : 657 (1865).

Crassula sect, Ssdoides Schonl. in Pflanzenfam. ed 1, 3,\2& :

37 (1890).

vPagella Schonl. in Ann. Bolus Herb. 3 : 67 (1921); Berger in

Pflanzenfam. ed. 2, 18a, 400 (1930).
Annuals rarely perennials with erect or decumbent habit, with stems de-
licate and transluéant to wiry or carnose, glabrous or rarely hairy.
Leaves sessile and sometimes with a pronounced cuneate base, dorsiven-
.trally compressed to rarely almost terste, glabrous to}hairy or with
a few marginal teeth towards the base, with few hydathodes on the margin

and with a membranous sheath between the leaf bhases. Inflorescencs

with terminal cymes with pedicellate flowers which ars 4- 5-merous and/

6r with axillary cymes with often only a few flowers and without a defi-



136

nite peduncle. Sepals 1 - 2 (-4) mm long usually about as long as the
petals, acute or awned, glabrous rarely hairy, fleshy. Pestals 1 -~ 3
mm long, spreading from the bass or with a short tube and recurved at
the apex., Stamens with ysllow anthers 0,1 - 0,2 (-0,3) mm long.
Sggamae oblong=-cuneate to T-shapsd, truncate or slightly emarginate,
usually almost membranous, pale ysllow or white. Carpels with reni-
form ovariess gradually constrictéd into thin styles usually about half
as long as the ovaries; ovary (1-) 2 - 16 owles. Fruit usually
splitting along the whols suture but releasing the seeds through an
apical pore or bresking off af the base by forming an abscission layer.

Widespread in Southern Africa but also reprasented inntha rest
of the African contihant and extending its distribution into northern
India, but some species also occur in Australasia.

Diagnostic Features:

Spécies of the sect. Glomsratae ars either dslicate annuals or
perennials with sessile axillary inflorescences along the upper parts
of the stems. Their anthers ars shorter than 0,3 mm, as is also found

in the sect. Tillasoideae, but species of the sect. Glomeratae are dis-

tinguished by their acute sepals which ére usually as long or longer
than the petals and often slightly constricted towards the base. In
contrast to the annual species of the sect. Dinacria, species of the
sect. Glomeratas have star-shaped flowers with squars to transversely
oblong sqguamae and anthers shorter than 0,3 mm long. The spacigs of
the sect. Glomeratae are distinguished from thoss of the sect. Filipedes
by their shorter anthers (0,1 - 0,2 mm long) and smooth seeds.
Taxonomy ¢ |

The sect. Glomeratas is very variable and within it at least
three divergent tendenciss can ba distinguished. Some species of the
section show a great similarity to the sect._Filipedes and Merxmilller

et al. (1971) and Friedrich (1973) included a ,number of species in their
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group Filicaulis, but they are here placed into the first "group"

of species of the sect. Glomeratas. (. psllucida of the sect. Ana-

Egﬂgseroides shows a great similarity to some species of the sect.
Fili.ad@s,bbuf because it fepresents the starting point of a develop-

ment which leads up to the other species of the sect. Anacampseroides,

it seems desirabls to maintain this natural grouping. In sect. Glo-
meratae the shorter anthers and glebrous seeds already found in the
"tfansitional épeciés" indicate a similar new developmént. In fact,
Mersmiller et al.(1971) remarked when referring to this group of species:
Y“Dia hierher gehlirigen sehr kurzlebigen annuellen Sippen haben berseits
innerhalb der Gruppe als abgeleitet zu gelten”™. Although it might
seem convenient to subdivide the sect. Glomeratas into subsections,
this can only be done on the basis of one-character-diffaerences, which
must rasult in artificial_groupings in a section which has an inter=
woven pattern of similarities.

A similarity alsoc exists between constituent species of thg

sections Glomeratae and Dinacria, for example it is practically im-

possible to separate C. depressa of the sect. Dinacria from some of the
above-mentioned "transitional spécies" of the sect. Glomeratas. How=-
ever, an obvious similarity of sepals, squamae and anthers in the sps-

cies C. depressa, C. dichotoma and C. grammanthoides (see discussion

under sect. Dinacria and in chapter 6) indicates that thess species

together with C. filiformis and C. sebaeoides form a natural grouping.

The three main devélopments of groups of species within the
sect. Glomerétae ars:

a.' The carpels are glabrous and with 4 -~ 16 owulses, and ths
fruit dehisce with apical pores, except in C.‘gageaa, which shows a close

raesemblance to C. roggeveldii and C. dodii in spite of its superficial

similarity to C. umbellata. Some of these species show a close re-

semblance to the sect. Filipedss.
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b. The papilloss carpels usually show a raduétion_to one or
two owvules. The fruits'ralease the seeds through apical pores, but
also develop an abscission layer at their base, as for instance in

C. thunbsrgiana. = In some species, such as C. hirsuta, an epical pore

is absent. This "group" seems to agree well with the concept of the
group Glomerata of Merxmiller et al. (1971) and Friedrich (1973), but

C. thunbergiaena has an almost smooth ovary and its similarity to C. de-

cumbens ("group a" according to latter authors) in its almost terete
leaves, its axillary inflorsscences and cuneate squamae is obvious.

At the same time, C. thunbergiana has two owules per carpel'and kesled

old petals which are characteristic of the third "group®. This in it-
self indicates that the "groups" cannot be given taxonomic rank.

c. The carpels are usually glabrous, but a similar reduction
of the owles to usually two and the fruit dehisce mainly by an apical
pore. Howsver, in many species the carpels break off at the bass és

well. This Lycopodioides-group is, according to Merxmiiller et al.

. (1971), derived from an ancestral plant similar to C. bepgioides, which
has white flowers often arranged rather loosely in axilllary inflorescences.

In addition C. bergioides has papillose ovaries and almost T-shaped

squamae, which are similar to those of C. thungergiana of the "group-'b".
Merxmiiller st al. (1971) also derive their group Glomerata

from the ancestral species similar to C. bergioides, but it seems un-

likely that thevflat-tOpped thyrse, as in C. glomerata, should develop

from an axillary cyme, which is found only in the sect. Glomeratae and

C. alpestris subsp. massonii of the sect. Pyramidella.

In view of the closely interwoven similarities found in this
section, the three main tendencies are regarded as developmsental lines
rather than taxonomic groups.

Haworth (1821} included only.C. glabrae under his sect. Glomera-

tag, but indicated that it was synonymous with C. glomerata b of Ait.,
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Hort. Kew. In other words, hes was awara of C_Agldmerata and had pos-

sibly snvisaged a éimilar coﬁcept of the section as outlined by De Can-
dolle (1828) and published C. glabra as the only addition to it. Thus, -
according to article 22 of the Int. Code Bot, Nemcl. (1972}, C. gloﬁé;
rata bscomes "the type of”the name of the subdivision of the genus",
becauss ftha gpithet of the subdivision of the gsnus is'darived from

the gpithet of one of its constituent species", and Haworth did not

designats a type.

6. C. strigosa L., Pl. Rar. Afr. 10 (1760); ©DC., Prodr. 3 : 389
PP N
(1828); TBlken in J. S. Afr. Bot. 38 : 75 (1972).
Type: Caput Bonas Spei, in Burman Herbarium (G, holo!).

C._centauroides L., Pl. Rar. Afr. 9 (1760); Sp. Pl. ed. 2 t

454 (1762); Amoen. Acad. 6 : 85 (1763); T8lken in J. S.
Afr. Bot. 38 : 75 (1972).
Typs: Caput. Bonae Spei, in Burmann Herbarium (G, holo!).

C. pellucida sensu Thunb., Prodr. 54 (1794); Fl. Cap. ed.

Schultes 282 (1823), non L.

C. sylvatica Licht. ex Schultes, Syst. 6 : 726 (1820); OC.,

Prodr. 3 : 390 (1828); Harv., Fl. Cap. 2 : 368 (1862); Schonl.
in Ann. Bolus Herb. 2 : 72, plate 6, fig. 24 (1916), silvatica,
st in Trans. Roy. Soc. S. Afr. 17 : 190 (1929), silvatica;
Adamson, Fl. Cape Penins. 433 (1950), silvatica.

Type: Cape, near Swellendam, Lichtenstein s.n. (B, holot).

Sarcolipes pubescens Eckl. & Zeyh., Enum. 290 (1837).

Type: Cape, Brackfontein near Clanwilliam, Ecklon & Zayhepr

1853 (B!; K!; P!; S!; .SAMI).

Crassula pubescens (Eckl. & Zsyh.) Walp., Repert. 2 : 252

(1843), nom. illeg. - non Thunb.
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C, sarcelipes Harv., Fl. Cap. 2 : 355 (1862).

Syntypes: Cepe, Brackfontein near Clanwilliam, Ecklon & Zeyher

1853 (GB!; Ki; PI; S!; SAM!); Simons Bay, Wright 560

(TCD); Piquetberg, Drdge s.n. (E-GLI; PI; K!; Si).

C. disphana Drdge ex Harv., Fl. cap. 2 : 355 (1852); Ordge,

Zwsi PFl. Doc. 75, 118 (1843), nom. rud.; Schonl. in Ann.

Bolus Herb. 2 : 73 (1916).

Type: Cape, betwsen Nisuwekloof and Slangenheuwsl, Drdge s;n.

(S,‘holol; B! Ki). |
Annuals with erect or decumbent stems 3 - 12 (-17) cm long, soft and
often translucent, usually covared with spreading but slightiy recurved
hairs which are visible to the naked eye, with leaves at about equal
vdistances from one another. |Leaves, at least the lower ones, with a
petiole 0,1 - 0,7 (-1) cm long; lamina elliptic 0,4 - 1,5 (-2) cm long,
0,2 - 0,7 cm broad, obtuse to bluntly acutsvand usually with a stout
terminal hair, covered with fins‘scattered hairs rarely glabrous, soft
and membranous to slightly fleshy, green to yellowish-gresn and somé—
times with red linear markings; sheath up to 1 mm long, membranous.

Inflorescence a loose terminal cyme with few to many pedicellate 5-merous

flowers. Sepals lanceolate to elliptic, 1 - 2 mm long bluntly acute
ta obtuse but usually with a terminal hair, as long as the petals or
sometimes longer than the petals, somewhat fleshy, green. Petals lan-
6eolate 1,5 - 2 mm long, acute, without dorsal appendage, fused into a
tube c. 0,1 mm long, erect or somewhat spreading, white rarely tinged
pink. Stamens c. 1,5 mm long, with yellow anthers 0,15 -~ 0,25 mm long
and broad, with filaments somewhat broadened towérds the base but not
constficted where fused to the petal tube. Squamae linear, 0,4 - 0,6
x‘0,03 - 0,08 mm, rounded at the apex, slightly fleshy, white. Car-
pels witﬁ reniform ﬁvarias abruptly_cunstricted into thin styles up to

half as long as the ovaries and with insignificant terminal stigmas;
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ovary glabrous and with 4 - B elongats owules usually with papillas
often in indistinct rows. Fruit splitting along the whole suture but
releasing the seeds through an apicel pors.

In moist shady places under rocks or sometimes among other
plants, but oftan.a pioneer plant or as a garden weed; common in the
south-western Cape Province but occurring from Springbok to Bredasdorp.
Flowering Period: August - dctobar.

Diagnostic Features:

Characteristic of this speclies are thes spreading heirs on most
parts of the plant, but occasionally these hairs wear off or are not
formed except for the terminal hairs on the calyx lobes, which will dis-

tinguish this species from C. lambertiana. Alsa, the linear squamae

are typical of this species.

Variation and taxonomic Notes:

As in most of the annual Craésulas, the variation induced by
snvironmental conditions is great and is particularly pronounced in
C. strigosa which occurs in such & wides range of habitats. Basically,
any variation batweeﬁ the two following extrames can be expected.
Plants that grow under. exposed conditions are usually single plants
with firm but often translucent stems uptto 7 cm high and with somewhat
fleshy leaves and often produce.red striations along the main veins.

The spreading hairs are usually very pronounced in this form.

On the other hand thdse plants that grow in deep shads, and
depending on the amount of water available, will produce an entirely
different appsarance. These plants often grow in dense stands and thus
usually support one another, but the soft translucent stems may at times
be decumbent. The leaves grow to extreme sizes and are often more than
2 cm long, and the whole plant becomes more or less glabrous. Apart
from that, plants in the vicinity of Clanwilliam often are less hairy

than the typical form, but usually produce hairs at the ends of the calyx
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lobss. Shade forms can usually also be recognized by their large leavss,

bescause those of C, lambertiana rarely excede 3 mm in width.

Spacimens sxamined:

CAPE. - near Komaggas (-CD), T8lken 3479 (BOL); on road to Hondeklip~-
baai (~CD); Thompson 1065 (PRE, STE); Mesklip (-DD), Esterhuysen

5830 (BOL). 3118 (Vanrhynsdorp): Meerhofkastesl (-AB), Barker 7331
(NBG). 3119 (Calvinia): Van Rhyn's Pass (-AC), Hutchinson 770 (PRE);
Disls 609 (GRA). 3218 (Clanwilliam): Brackfontein (-BB), Ecklon &
Zeyher 1853 (B, K, P, S, SAM); near Clanwilliam (-BB), Diels 289 (GRA);
Schlechter 8504 (PRE); Versfeld Pass (-OC), Tblken 1557 (BOL); Piket-
berg, Drége s.n. (E-GL, P, K, §). 3219 (Wuppertal): Pakhuis Pass
(-AA), Thompson 322 (PRE, STE); Barker 1330 (NBG); Clanwilliam Warm
Bath (~CA), Stephens 7221 (NBG, PRE); Krom River (-CB), Esterhuysen

20 451 (NBG); Boplams (-CD), TBlken 4148 (BOL). 3318 (Cape Town):
Contrsberg (-AD), Pillans 6909 (BOL); Kasteslberg (-BD), Marsh 1059
(PRE, STE); Mamre (-CB), Barker 1603 (NBG); Camp's Bay (-CD), Zeyher
5073 (SAM); .kirstenbosch (-cD), Esterhuysen 19 183 (BOL); Table
Mountain (-CD), Marloth 7250 (PRE); Stellenbosch (-DD), Strey 713
(PRE). 3319 (Worcester): near Gouda (-AC), Esterhuysen 18 809 (BOL);

Tulbaghkloof (-AC), Stckoe in SAM 66 652; near Ceres (-AD), Bolus 8381

(PRE); Karoo Poort (-BC), Hafstr®m & Acocks 550 (PRE); Theron's Pass
(-8C), walgats 294 (NBG); near Matroosberg Station (-8D), T8lken 3501
(BOL); near Worcester (-CB), TBlken 3493 (BOL); French Hosk (-CC),
Phillips 1119 (SAM); Wemmershosk (-CC), Wasserfall 521 (NBG). 3320
(Montagu): 10 Km south-sast Touwsrivier (-AG), T8lken 4062 (BOL);
Whitehill (-BA), Compton BO61 (NBG); Montagu Bath (-CA), Page 104 (PRE).
3418 (Simonstown): Simonsbay (-AB), Wright 560 (TCD); Rooihoogts (-AB),
Taylor 7123a (PRE); Karbonkelberg (-AB), Leighton 721 (soL); Compton
15 .395 (NBe); Seekoevlei (-BA), Schlechter 8508 (GRA, PRE); Hslderberg

(-BB), Parker 4245 (BOL, NBG). 3420 (Bredasdorp): Hasquaspoort (-AA),
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Acocks 22 704 (PRE); Kykkoadis (-AC), Acocks 22 714 (PRE). Caput.

Bonae Spei, sine leg. in Herb. Burmann (G).

7+ C. numaisensis Friedr. in Mitt. Bot. Steatssamml. Minchen 6 1 642,
P N
fig. 12 (1967) et in Prodr.Fl. S. W. Afr. 52 : 33 (1968).

Type: BSouth West Africa, Farm SpitZkop,vMerxmﬂller & Giess

3389a (M, holo; WIND!).
Annuals with spreading branches up to 8 cm long, soft and often trans-
lucent, glabrous, with leaves at about squal distances from ons another.
Leaves sessile to subpetiolate, obovate, 0,6 - 1,5 (-1,8) cm long, 0,4 -
1 cm broad, obtuse, glabrous, dorsiventrally flattened and almaost mem~

brenous, green; sheath c. 0,05 cm long and membranous. Hydathodes

few along the margin, inconspicuous. -Inflorescence with several ter-
minal cymaes with 5-merous Floweré with pedicels up to 2 cm long. Sepals
oblong-lahceolate, 2 - 2,5 mm long, bluntly écute, glabrous, slightly
fleshy, green. Pstals lanceolate, c. 2 mm long, bluntly acute and
without dorsal appendage, fused intc a tube c. 0,2 mm long, spreading,
white. Stamens c. 1,4 mm lohg, with yellow anthers 0,2 mm long, with
filaments slightly broadened towards the base and somewhat consfricted
where fused to the pstal tube.. Squamas narrowly oblong-cuneate,
0,3 -,6,4 x 0,5 - 0,1 mm, truncate, at first abruptly later gradually
constricted, membranocus, white. Carpels with oblong-reniform ovaries
abruptly constricted into thin styles about a quarter of the length of
the ovaries and with terminal stigmas; ovary smooth and with 6 - 8
elongate ébules which are faintly papillose.

In shaded places usually under overhanging granite rocks and
recorded only from the type locality in the Numais Mountains.

Flowering Period: August, September.

Diagnastic Features:

C. numaisensis is very similar to C.:lambertiana together with:
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vhich grows at the type locality, but the former has much larger leaves
and its squamas are narrowly oblong-cuneate.

Variation and taxonomic Notes;

Not much is known about thils speciss as it has besen only once

racorded, but the fact that it was growing together with C. lambertiana

and C. tenuipedicellata without showing intermediates with one of thess

species indicates that it is a fully distinct taxon.

Specimen examinad:

SOUTH WEST AFRICA. - 2716 (Witptitz): Spitskop (-0D), Merxmllller & Giess

3389a (WIND).

8. C. lambertiana Schonl. & Bak.f. in J. Bot., Lond. 36 : 371 (1898);
I i el

Schonl. in Ann. Bolus. Herb. 2 : 58 (19186) st in Trans. Roy.

S. Afr. 17 : 186 (1929); Friedr. in Prodr. Fl. S. W. Afr.

52 : 31 (1968).

Type: Cape, Lamberts Bay, Schlechter 85 39 (GRA, holo!; BM!;
BOL!; E!; G!; GRA!; P!; PRE!; 5!; Zi).

C. oblanceolata Schonl., & Bak. f. in J. Bot., Lond. 36 1 365

(1898); Schonl. in Ann. Bolus Herb. 2 : 58, plate 3, fig.

10 (1916) et in Trans. Roy. Soc. S. Afr. 17 : 185 (1929);

Friedr. in Garcia de Orta, ser. Bot. 1 : 52 (1973).

Type: Cape, Karesbergen, Schlechter 8306 (GRA, holo!; BM!;
BOL!; G!; PRE!).

C. tenuis Woliey Dod in J. Bot.,'Lond. 39 : 399 (1901); Schonl.
in Anﬁ. Bolus Herb., 2 : 57, fig. 7 & plate 3, fig. 9 (1916) st
in Trens. Roy. Soc. 8. Afr. 17 : 185 (1929); Adamson, Fl. Caps
Penins. 431 (1950). |
Syntypes: Camp's Bay, Wollsy Dod 3369 (BDL!; GRA); Signal

Hill, Wilms 3252 (BM!).
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Annuals 6 - 12 cm high, with erect to rarely decumbent branches which
are soft and translucent, glabrous and with lsaves at about equal dis-
tances from ons another. - Leaves seésile, oblanceclate to narrowly |
elliptic, (0,3-) 0,5 - 0,8 (-l) cm long, 0,1 - 0,4 cm broad, obtuse

to rarsly bluntly acute,; dorsiventrally flattened,:glebrous, soft and
slightly fleshy; sheath c. 0,02 cm long, membranous. Hydathodes a

Faw‘along the margin, inconspicuous. Inflorescence with terminal

cymules with 4 .or 5-merous flowers each with a pedicel which elongates
very much after flowering (1,5 - 2 (-3) cm). Sepals lanceolate-cblong,
1,5 = 3 mm long, and elongating after flowering bluntly acute, glabrous,
sbmewhat fleshy, green to brown. Petals oblong to elliptic, 2 - 3 mm
long, bluntly acute to obtuse and without dorsal appendage, fused into
a tube 0,2 - 0,3 mm long; spreading, white or often tinged red. Stamens
1,5 - 2 mm long, with yellow anthers c. 0;2 mm long and broad, with
filaments slightly broadened towards the base and abruptly constricted
where fused to the pstal tube. Squamae oblong-cunsate to T-shaped, .
0,3 - 0,4 x0,1 - 0,4 mm, truncate, af first abruptly later gradually
:constricted towards the base, membrancus, white. Carpels with reniform
ovaries more or less abruptly constricted into thin stylss up to half
as long as the ovaries and with terminal stigmas; ovary smooth and

with (6-) 8 - 16 elongate owules covered with rows of papillae and re-
leasing the seeds through an apical pore.

Usuélly in dense stands under roc&s or in shaded positions rarely
singly on molst slopes or depressions but usually associated with dry
vegetation and not in areas with Fynbos vegetation; occurring in the
Little and the western Great Karoco through the Roggeveld and eastern
Cedarberg to the Namaqualand and sporadically along the western coast
to the Caha Peninsula.

Flowering Period: August - October.
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Diagnostic Features:

C. lembertiana is distinguished from the very similar species

C. strigosa by its broadly cuneate squamae, the glabrous leaves and
sspals which do not even produce & terminal seta and its flowers are

predominantly 4-merous. Plants of C. lambertiana grown in full sun-

shine are often similar to C. dodii and C. roggeveldii, but théy ares
distinguished by the basal lsaves being without a petiole and ultimately

the pedicels slongate very much (0,6 - 2 (-3) cm long).

Variation and taxonomic Notes:

.A very common and very often misinterpreted species because
it varies so much with a changs in the habitat. For instance, plants
growing under exposed conditions in moist depressions (TBlken 4107)
are oftasn almost decumbent and much branched tufts. Also, their leaves
become quite fleshy particularly under slightly alkaline conditions
which this species seem to be able to tolerate.

In contrast to this, the internbdes of plants growing in the
shade elongate up to 5 ch long so that the haﬁit becomes a straggling
soft herb with few spreading branches. The leaves do not vary as much
as those of C. strigosa, so that the much larger leaves of C. numaisen-
Eié can be attributed much greater significance. At the. same time the
fact that the latter speciss was'found growing together with the typical
C. lambertiana, indicates that it can hardly be interpreted as just a
local form.

| However, in deep shaded areas with permanent moisture on Lion's

Head and the north-western parts of Tahle Mountain a slightly different

form of C. lambartiana occurs. In these.plants the calyx elongates
very much as in the rest of the species, but the pedicels are rarsly

longer than 0,8 cm which is unusually short for C. lambertiana. Also

it has only 6 - 8 owules and will not grow in exposed sunny conditions.
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It is not clear why Frisdrich (1973) suddenly preferred the

name C. oblanceolata when it cannot receive preference to C. lambertiana,

becauss they were published in the sams part of the journal.

Specimens examingd:

SOUTH WEST AFRICA. - 2716 (WitpOtz): Spitskop, Merxmllller & Gisss 3391 (PRE).

CAPE. ~ 2816 (Oranjemund): Grosnklocf (-DB), Pearson 6620 (BOL).

12817 (Vioolsdrif): 9 Km north-west Stinkfontein (-CC), Ttlken 3425
(BOL). 2917 (Springbok): Kerrucheb Poort (-AA), THlken 3578 (BOL);
Wolfberg (-CB); T8lken 3585 (BOL). 3017 (Hondeklipbaai): I'Aus (-BB),
Schlechter 11 213 (BOL, GRA, PRE). 3118 (Van Rhynsdorp): Kareebergen
(-AB), Schlechter 8306 (BM, BOL, G, GRA, PRE). 3119 (Calvinia):
Lokenburg (-CA), Barker 1215 (NBG); Acocks 17 006 (PRE); Botterkloof

.(-cc), Schlechter 10 885 (BOL, GRA, PRE). 3120 (Williston): 72 Km
Sutherland to Calvinia (-CD), I#lken 3560 (BOL). 3218 (Clanwilliam):
Lambert's Bay [-AB), Schlechter 8539 (BM, BOL, E, G, GRA, P, PRE, 5,

Z); Vogslfontein (-BA), Schlechter 8523 (BOL); Piskenier's Kloof (-DB),
Schlechter 4920 (BOL, GRA). 3219 (Wuppertal): 48 Km north-sast'Karoo
Poart (-DD), TBlken 3538 (BOL). 3220 (éutherland): Sutherland (-BC),
Marloth 9791 (PRE); Klibbankrivier (-cB), Acocks 16 948 (PRE); nesr
Junction of Ceres Matjesfontein and Sutherlénd road (-CB), Ttlken 3550

| (BoL). 3318 (Caps Town): Camps Bay (-CD), Wolley Dod 3359 (BOL, GRA);
Lions Head (-CD), Wollsy Dod 3576 (GRA); Iblken 1576 (BOL). 3319
(Warcestar): 18 Km north-east Karoo Poort (-BC), TBlken 3535 (BOL);
Matroosberg station (-BD), T8lken 3502 (BOL); Worcester (-CB), Olivier
175 (PRE, STE); De Hoek (-CD), Barker 2559 (NBG); 3581 (NBG).  332C
(Montegu): 11 Km south Laingsburg (-BA), TBlken 4094 (BOL); Montagu
Bath (-CA), Page in BOL 16 647; TBlken 3524 (BOL); 3525 (BOL). 3321
(Ladismith): west of Bosluiskloof (-AD), TBlken 4107 (BOL). 3418

" (simonstown): Hout Bay (-AB), Schlechter 1011 (GRA).




148

9. C. dodii Schonl. & Bak. f. in J. Bot. , Lond. 35 : 372 (1898);

O

Schonl. in Ann. Bolus Herb. 2 : 70, fig. 16 & plate 6, fig;
21 (19i6) gt in Trans. Roy. Soc. S. Afr, 17 : 190 (1929).
Type: Cape, near Vanrhynsdorp, Schlechter 10 994 (GRA, holo!;
BM!; BOL!; E!; G:; Pz,
Annuals with decumbent rarely prostrate bmasnches 1 - 5 cm lohg, sof't
and more or'less.transluscent, glabrous, with lower leaves usually clus-
.tered into groups of four. Leaves with a petiole up tb ﬁ,B cm laong
at the base of the plant; lamina ovate to elliptic, 0,2 - 0,4 cm long,
0,2»- 0,3 cm broad, obtuse, glabrous, dorsiventrally fiattened but often
slightly conve* on the upper sUrFace, slightly fleshy, green to brown;
sheath 0,01 cm long and membranous. Hydathodes a few along the margin,

inconspicuous. Inflorescence terminal cymes with 4-merous flowers

loossly arranged, but pedicel even in fruiting stage rarely longer than
0,3 cm. Sepals lanceolate, c. 1,5 mm long, obtuse or bluntly acute,
fleshy, green to broﬁn. Petals oblong-elliptic, 1,4 - 1,7 mm long,
bluntly acute and without dorsel appsndage, fused into a tube 0,2 -
0,3 mm long, spreading, white. Stamens c. 1,2 mm 10hg, with yellow
anthers 0,1 - 0,2 mm long and broad, with filaments slightly broadsned
towards the base and somewhat constricted where fused to the petal tube.
Sguamae oblong-cuneate, 0,3 - 0,5 x.D,l - 0,3 mm, trunéape, gradually
constricted fowafds the base, slightly fleshy, white. Carpels with
oblong=reniform ovaries:with thin styles up to a guarter of the length
of the ovaries and with terminal stigmas; ovary smooth and with 8 - 12
elongate ovules covered with faintly papillose ridges.

Usually in mud éround standing water or in moist depressians;
voccurting near Vénrhynsddrp but also recorded from the Little Karoo
and the adjoining arid areas.

Flowering Period: September - October.
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Diggnostic.Featuras:

€. dodii is distinguished by its long betiola which is eften
longer than the lamina at the base of the plant. Also, the lower lsaves

occur in clusters of four, whils in C. roggeveldii and C. lambertiana

all the;leavss’are spaced at ahout sgual distances. C. lambertiana

has segssile oblanceolate leaves even in depauperate plants.

Variation and taxcnomic Notes:

Plants frdm near Vanrﬁynsdorp ran he distinguished from those
found in the Littls Karoco by their pedicels which do not glongate very
much after.flowaring and alsa by thavsquamaa are more abruptly -constricted
towards the base, However, plants from the Little Kerde are.tnot merely

depauperate forms of C, lambertiana ss their stsms will not elongate

vhen placed into moist shaded conditizns [jﬁlﬁgﬁ 1553) apart from the

fact that C. dodii always has pstialafe leavas.

It is intaresting that some specimens of Zohlschier 11 213
from L'Aus must also be identified as J. dodii and this would exiand
the distributicn arss much furthsr rorth. Howsuer, -most of the spe-
cimens investlgated of this collecticn must ke ldentified as §, lam~
bertiana, so that 1t seems more likely that it represents a confusion
of specimens. |

e T T LT

Specimens examined:

CAPE. =~ 3118 (Vanrhynsdorp): Venrhynsderp (-DA), Schlechter 10 S94
(BM; BOL, E, G, GRA, P, PRE, &, Z}; Skaapvi=i (-AC), Watermeyer sub
Marloth 13 707 (BRA, PRE}. 3320 (Montagu): katjssfontsin (~BA),:
Schlechter 10 931 (PRE); 5 Km esat Monbegu (msc); TBlken 1853 (BOL).
3419 (Calsdon): nesr Aistposl station (-B8), Acocks 22 580 (FRE).

180, C. roggeveldii Schonl. in Trens. #Hoy. Soc. S. Afr. 17 @ 183 (1929).-
MW\-—-""' M

Type: Ceps, farm Uitkyk, Merloth 9910 (GRA, lecta!l).

Annuals with decumbsnt or zomebimas crootrets reanchss 1 - 4 cm long,
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soft and more or less translucent'and of'ten witﬁ'adventitous roots, coverad
with fine papillas when young, with leaves at aﬁout equai distances

from one anotﬁer. Leaves with a pstiole up to 0,1 cm long towards

the base of the plant; lamina obovate 0,1 - 0,2 (-0,3) em long, 0,1 -

0,2 cmlbrbad, obtuse to sometimes truncate, with fine papillae, dorsi-
ventrally flattened but slightlyvconVBX'on the upper and lowsr surfaces,
fleshy, green to red; sheath 0,02 cm loﬁg and membran0u§,‘t,H¥aath0des

a few along the margin, inconspicuous, Inflorescence terminal cymes

with 4-merous flowers loosely arranged but pedicels sven in fruiting
stage rarely longer than 0,2 cm. Sepals broadly ovate, c. 1,5 mm long,
obtuse, fleshy, green to red. Pgtals broadly triangular, 1,5 - 2 mm
lang, obtuse and Without dorsal appesndage, fused into a tube 0,3 -~ 0,4
mm long, spreading, white. Stamens c. 1,5 mm long, with yellow anthers
0,2 - 0,3 mm long, with filaments slightly broadened towards the base
and abruptly constricfed where fused to the petal tube. Sguamas trans-
versely oblong and with a cuneate bese, 0,3 ~ 0,4 x 0,6 - 0,8 mm, trun-
cate and abruptly constricted towards the base, slightly'fleshy, wﬁife.‘
Carpels with oblong-reniform cvaries with thin styles which are about
a quarter of the length of the ovaries and with terminal stigmas; ovary
smooth and with 6 - 8 owules which are almost spherical and covered with
faintly papillose ridges. |

In moist places and usually among rocks or often under over-
hanging rocks; recorded only from the vicinity of Sutherland.

Flowaring Period: August ~ October.

Diagnostic Featuras:

Schonland (1929) compared this species with C. decumbens, but

C. roggeveldii has obovate lsaves and broadly ovate sepals. However,

as its habit is decumbent to prostrate it could easily be confused with:
C. dodii, but it is distinguished by its leaves being spaced at about

equal distances along the stems which often produce adventitious roots
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and the flowers are rather open cup-shaped end at least 2 mm across.

C. lambertiana is distinguished by its oblanceolate to linear-elliptic

leaves. -
Variation and taxonomic Notas:
Plants of C. roggsveldii usually have a half-ersct habit under

dry sunny conditions and resembls superficially C. decumbens parti-

cularly as the whole plant becomes similarly brown to red under those
conditioﬁs. Howéver, in moist shaded areas the branchés are prostrate
and often form rather spafse mats under overhanging rocks. Sudh plants
produce many adventitious.roots along the stems. |

Among the specimens cited by Schonland (1929) only Marlioth
‘9910 was regarded as typical by the author, so that it was chosen
as the‘lectotypé. |

Specimens examined:

CAPE. - 3119 (Calvinia): Hantamsberg, Acocks 18 626 (PRE). 3220
(sutherland): 40 Km north-west Sutherland (-AB), TBlken 3558 (BUL); &
Farm Uitkyk (-AD), Marleth 9910 (GRA); 16 Km south-east Sutherland
(-8C), Acocks 16 933 (PRE); near Sutherland (-BC), Merloth 10 413

(GRA, PRE).

11. C. pageas Toslken, nom. nov.
L W N

Pagella archeri Schonl. in Ann. Bolus Herb. 3 : 67, t. 3A

(1921); Berger in Pflanzenfam. ed. 2, 18a : 400 (1930);
Compton in Trans; Roy. Soc. S. Afr. 19 : 292 (1931).
Type: Cape, near Montagu Bath, Page in BOL 16 645 (GRA, holo!;
BOL!; PRE).
Annuals wifh a very coﬁdensed stem which is partly fused to the leaf
bases so as to form & dorsiventrally flattened crust-like body. Leaves
sessile, qually angular-obovate to spathulate, 0,2 - 0,5 cm long,

‘0,15 - 0,3 mm broad, obtuse and more or less cuneate towards the bass,
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dorsiventrally flattsned but slightly convex above, minutely papillose,
slightly fleshy, green to yeilow; sheath fuzsed to the central axis.
Hydathodes few along the margin of the leaves, inconspicuous. Inflaores=-
cence a terminal cyme with 4-merous flowsrs partly fused to the central
axis. Sepals obovate-oblong, D,S - 1 mm long, obtuse, minutely pepil-
loss towards the apex and along thé margins; slightly fleshy, green to
red. = Petals oblong-lanceclate, 1,2 -~ 2 mm, obtuse and withbut dorsal
appendage, fused into a tube c. 0,1 mm long, with lobes erect, brown
to red. Stamens c. 0,8 mm long, with yellow anthers 0,1 - 0,2 mm long,
with filaments not broadened downwards and slightly constricted where
fused to the petal tube. Squamas oblong-oblanceolatse, 0,6 - 0,8 x
0,1 - 0,2 mm, with rounded apices, gradually and slightly constricted
towards the base, membranous, usually pale red. (Carpels with almost
cylindricallovarias with truncate apices and with thin almost ventrally
placed styles which are less than a quarter as long as the ovaries
and with terminal stigmag; ovary smooth and with 8 - 16 owules coverad
with faint ridges. |

Usually in shallow depressions or on south facing aspects and
often in the shade of karroid shrublets; occurring in the western

Little Karoo and northwards to near Calvinia.

Flowering Period: July - October.

Diagnostic Features:
|  Plants of this species are never taller than 0,3 cm and the

stems are to a greater or lesser degree fused to the leaf bases. Young

plants can be distinguishéd from those of C. umbellata as soon as the
first flowers have developed, because the receptacles are partly fused
to the central aexis in C. pageae. Later the indehiscent fruits of

C. pageae distinguish the specias clearly.

Variatiocn and taxonomic Notes:

This speciess shows 1little variation although it has been recorded
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from widely separated localitlies over & large area. The stem is some-
what fleshy at the base where it has fused to the leaf bases. Hdwever,
a cérrot-like base as illustrated in the one specimen with the typs
description has not been found in the field. The plants may vary.
somewhat in the degree of succulence but they tend to be dorsiventrally
flattened and adprassed'to the soil. |

Also, only a ventral placenta could be found in all the plants
investigated while the dorsal part of the ovary is merely swollen and
becomes slightly spongy in mature fruits. In other words the plants

resemble the depauperate form of C. umbellata rather closely and is only

distinguished by its indehiscent fruits.

Specimens examined:

CAPE. - 3119 (Calvinia): Nieuwoudtville (-AC), van der Schiiff &

Schweickerdt 5782 (PRE); Akkerendam (-AC), Leistner 371 (PRE); Loken-

burg (-CA), Acocks 18 473 (PRE). 3220 (Sutherland): 40 Km north-
-west Sutherland (-AB), TBlken 3555 (BOL). '3319 (Worcester): 18 Km
north-east Karoo Poort (-BB), T#lken 3537 (BOL); Matroosberg station
(-8D), Iblken 3498 (BOL). 3320 (Montagu): 11 Km south-east Touws
River (-AC), T8lken 4069 (BOL); Whitehill (-BA), Compton s.n. (BOL);
Mat jesfontein (-BA), Archer in BOL 16 646; Montagu Bath (-CA), Page

in BOL 16 645 (BOL, GRA, PRE); T&lken 1587 (BOL).

12. C. umbellata Thunb., Prodr. 54 (1794) et F1. Cap. ed. Schultes
279 (1823); DC., Prodr. 3 : 389 (1928); Schonl. in Ann. -
Bolus Herb. 2 ¢ 71 (1916); et in Ark. Bot. 21A, 16 : 12 (1927)
et in Trans. Roy. Soc. 5. Afr. 17 : 190 (1929); Adamson, F1l.
Cape Penins. 432 (1950).
fype: Cape, without exact locality, Thunberg in Herb. Thunbérg
7804 (UPS, holo!).

--- var. nana (Schonl. & Bak. f.) Schonl. in Ann. Bolus Herb.
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2 ¢ 72 (1918).
Type: Cape, Zuurfontein, Schlechtsr 8550 (GRA, holo!).

Tillasa umbellata (Thunb.) Willd., Sp. Pl. 1, 2 : 721 (1798).

Petrogeton alpinum Eckl. & Zeyh., Enum. 291 (1837).

Typs: Caps, Table Mountain, Ecklon & Zeyher 1858 (S!; SAM!].

Crassula alpina (Eckl. & Zeyh.) Walp., Repert. 2 : 253 (1843).

Bullardia alpina (Eckl. & Zeyh.) Harv., Fl. Cap. 2 : 330 (1862).

Crassula nana Schonl. & Bak. f. in J. Bot., Lond. 36 : 372 (1898).

Annuals with spreading branches 2 - 4 cm long and rarely only 0,2 -

0,6 cm high, with branches soft but becoming wiry, glabrous, with pairs
of leaves at about equal distances frﬁm one another but often all inter-
nodes not slongated. Leaves with a petiole up to 0,2 cm long; lamina
rhombic to triangular to obovate; c,2 - 0,4 cm long, 0,2 ; 0,4 cm broad,
obtuss, abruptly coﬁstricted into a short petiols, covered with papillae‘
on the upper surface, dorsiventrally flattened and often convex abovs,
gfeen to reddish-brown; 'shaath up to 0,1 cm long and fleshy. Hydathodes

a few along the margin, inconspicuous. Inflorescence a terminal cyme

with few to many 4-merous flowers each sessile at first but pedicel
becoming up to 1 cm long when fruiting. Sepals broadly oblong, 0,6 -
1 mm long, covered with~papillaé towards the apex, fleshy green to brown.
Petals ovate rarely lanceolate; c. 1 mm long, bluntly acute and.without
dorsal appendage, fused into a tube c. 0,2 mm long, ersct and slightly
recurved at the apex, cream but often tinged red. Stamens c. 1 mm long,
with yellow anthers 0,2 mm long and broad, with filaments slightly broadsned
towards the base and somewhat constricted where fused to the petal tubs.
Sguamae narrpwly oblong-cuneats, 0,3 - 0,4 x 0,05 - 0,15 mm rounded or
truncate at the apsﬁ, usually gradually but slightly constricted towards
the base, almost membranous, white. Carpels with broadly oblong-
-reniform ovaries abruptly constricted into thin styles about a quarter

of the length of the ovaries and with terminal stigmas; - ovary smooth
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and with’6 - B slongate owules which are faintly papillose.

Usually on sandy soil or gravelly slopes or often in pockets
of sand on rocks but rarely in shaded positions; occurring in ths
south-western Cepe, western parts of the Littls and Great Karoo, through
the Roggseveld and eastern Cedarberg intc south-sastern Namacualand.

Flowering Period: July - October.

Diagnostic Feataurss:

C. umbellata is rather similar to C. roggeveldii with its

shortly petiolate obovate leaves but the former has its flowers rather
clustersed at the end of the branches and its scquamae are narrowly cblong.

Variation and taxonomib Notes:

This species doss not show a greéf range of variation, except
that under dry conditions the internodes do not elongate and plants |
will only be a few millimeters high. It can be clearly shown tﬁat
this condition is due to adverse conditions, if such a small plant is
grown with so little water that it will constantly show signs of desci-
cation, the plant will remain stunted and only at the fruiting stage -
the pedicels will elongate. After the seeds of the first flower were
distributed the same plant was grown with a constant surplus of water
which resulted in an elongation of the stems within two days. After
onag and a half weeks the plant had changed its appearance drastically.
The extreme small plants were described as C. nana but only repressnt
growth form.

Specimens examined: t

CAPE. - 3120 (Williston): 70 Km from Sutherland to Calvinia (-CD), -
T8lken 3559 (BOL). 3124 (Hanover): Carlton Hills (-BD), Acocks

15 930 (PﬁE). 3218 (Clanwilliam): Lamberts Bay (-AB), Schlechter

8560 (BOL); Zuurfontein (-BA), Schlechter 85650 (GRA). 3219 (Wuppertal):
Tafelberg (-AC), Esterhuysen 13 043 (BOL); Sneeukup (-AC), Esterhuysen

20 629a (BOL); Middelberg hut (-AC), Barnes s.n. (BOL); Sneeuberg (-CA),

3
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Jaylor 6132 (PRE, STE); Kromrivier (-CB), Esterhuysen 20 473 (BOL).
3220 (Sutherland): 40 Km north-west Sutherland (-AB), TBlken 3555
(BOL); Verlatenkloof (-DA), I8lken 3553 (BOL); 32 Km south-gast
Sutherland (-DD), Acocks 16 934 (PRE). 3318 (Cape Town): near Hope-

field (-AB), Leighton 576 (BOL); Table Mountain (-CD), Ecklon & Zeyher

1858. (S, SAM); Esterhuysen 14 619 (BOL, PRE); Kirstenbosch (-CD),
Compton s.n. (GRA); Kuilsriver (-Dc), Strey 537 (PRE); Stsllenbosch
(-0D), Duthie s.n. (GRA). 3319 (Worcester): Chavonnes Mountairs
(-cB), Stokoe sub Marloth 10 578 (PRE); Du Toit's Peak (-CC), Ester-
hgxggﬂ 18 917 (BOL, NBG); Wemmershoek Tafelberg (-CC), Esterhuysen

17 737 (BOL); between Worcester and Robertson, Leipoldt s.n. (BOL).
3320 (Montagu): 11 Km south-sast Touws River (-AC), Ttilken 4066 (BOL);
Matjesfontein (-BA), Archer s.n. (BOL); Whitehill (-BA), Compton

5318 (BOL); Wittsberg, Compton 2544 (BOL). 3321 (Ladismith): Bos-
luiskloof (-AD), T8lken 4113.(BUL). 3325 (Port Elizabeth): Redhouse
(-bc), Paterson 2105 (BOL). 3418 (Simonstown): Orange Kloof (HAB),"
Wolley Dod 3365 (BOL, GRA); Elsies Peak (-AB), Pillans 3941 (GRA, PRE);
Muizenbarg (-AB), Schlechter 1150 (SAM); 560 (BOL). Batsata rock
(-AD), Wolley Dod 2878 (GRA); 2979 (BOL). 3419 (Caledon): Victoria
Peak (-AA), Esterhuysen 17 587 (BOL). Cape, Thunberg in Herb. Thun-

berg 7804 (UPS).

13. C. tenuipédicellata Schonl. G‘Bak. f. in J. Bot., Lond. 40 : ‘288
(1902); Schonl. in Ann. Bolus Herb. 2 : 62, fig. 12, plate
4, fig. 15 (1916); in Trans. Roy. sbc. S. Afr. 17 : 188 (1929);
Friedr.in Prodr. Fl. S. W.Afr. 52 : 36 (1968).
Type: Cape, near Arakup, Schlechter 11 247 (GRA, holo!; BM!;
BOL!; GI; K!; PRE!; Z2!).
_‘—~‘—§;;;;é§s with stiff erect branches, glabarous; often with the twn'bairs

of leavas below the inflorescence hardly separated by an indistinct
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internode. Leaves elliptic to obovate 0,6 - 1,2 (-1,5) cm long, (0,3-)
0,4 - 0,6 cm broad, obtuse and abruptly constricted into a cuneate base,
dorsivantrally flattened to almost membranous, spreading, green; sheath
0,02 - 0,05 cm long and membranous. szathodes few along the margin,

inconspicuous. Inflorescence with a terminal flower and ons to four

much-branched axillary dichasia, with each flower with a thread-like
but stiff pedicel 0,2 - 0,5 mm long. §EEEl§ lanceolate tﬁ almusf
elliptic, 0,7 - 1 mm long, obtuse but often.with a terminal papilla,
glabrous, very fleshy, green; Petals narrowly oblong-elliptic, c.
1 mm long, with a more or less acute apex, hardly fused into a tube;
ersct, white. Stamens 0,5 - 0,8 mm long, with yellow anthers c. 0,15
mm long and usually slightly broader, with filaments bacoming broader
towards tHe base and hardly fused to the petal tube. Sgquamae nar-
rowly T-ghaped, 0,2 - 0,3 x 0,5 Q 0,6 mm, truncate at the apex, slight-
ly fleshy, white. Carpels with.reniform ovaries abruptly constricted
iﬁto short thin styles with terminal stigmas; ovary with papillae
towards the apex and with two ovqles with faintly papillose ridges,
with one owule half sunk into the Fleshy'receptacle and fruit re-
leasing the lowsr seeds by a basal abscission while the upper one re-
mains in the.pericarp. i
Usually in dense stands in shaded places under rocks or-dense
shrubs; occurring fraom the southern Roggeveld to south-~western South
West Africa.

Flowering Period: August - October.

giagnostic Featurss:

The flowers of C. tenuipedicellata ars rarely longer than 1 mm

and are born on a thread-like pedicel 2 - § mmklong and they do not
elongate appreciably after flowering.
Varietion:

Although this species is widéspread in the Cape Province and

southern South West Africa it shows little variation.
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Specimens examined:

SOUTH WEST AFRICA. - 2716 (Witplitz): Namuskluft (-DD), Mittendorf 40

(BOL, WIND); Farm Spitzkop (-DD), Merxmiller & Giess 3392 (PRE);
3393b (PRE). | T
CAPE. - 2817 (Vicolsdrif): 9 Km north-weSt»StinkFontein_(-CC), {
T8lken 3425 (BOL). 2917 (Springbok): Karruchab Poort (-AA), T8lken
3576 (BOL); 1 Km west of Steinkopf (-BA), Ig;ggﬁ 3567 (BOL); Wolf-
berg station (-CB), T8lken 3584 (BOL). 3017 (Hondeklipbeai): Arakup
(-BB), Schlechter 11 247‘(BM, BOL, G, GRA, K, PRE, Z). 3018 (Kemies-
berg): 56 Km north-west Loeriesfontein (-CC), IBlken 3561 (NBG).'
3119 (Calvinia): Akkerendam (-AC), Acocks 18 517 (PRE). 3219 !
(Wuppertal): 72 Km north-sast Karoo Poort (-DD), TBlken 3543 (BOL).
3319 (Worcester): 48 Km north-east Karoo Poort (-8B8), TBlken 3539

(B0L). 3320 (Montagu): south of Laingsburg (-BB), Tblken 4067 (BOL).

14, C. glomerata Berg., Descr. Pl. Cap. 85 (1767): L., Mantissa 60
(1767); Lam., Encycl. 2 : 174 (1785); Wwilld., Sp. P1. 1 :
1555 (1798) a & b; Ait., Hort. Kew. ed. 2, 2 : 195 (1811),

a & b; DC., Hist. Pl. Grass. t. 67 (1801); et Prodr. 3 :

389 (1828); Thunb., Fl. Cap. ed. Schultes 281 (1823); Harv.,
Fl. Cap. 2 : 352 (1862); Schonl. in Ann. Bolus Herb. 2 :{ 59,
fig. 18 & plate 4, fig. 11 (1916) et in Trans. Roy. Soc.'S. Afr.
17 : 187 (1929); Adamson, Fl. Cape Penins. 432 (1950); T®8l-
ken in J. S. Afr. Bot. 38 : 70 (1970).

Type: Caput Bonae Spei, Grubb s.n. (STE, holo!).

--- var. patens (Eckl. & Zeyh.) Herv., F1l, Cap. 2 : 353 (1862).

Type: Cape, near Agulhas, Ecklon & Zeyher 1930 (S!; SAM!).

Thisantha glomerata (Berg.) Eckl. & Zeyh., Enum. 302 (1837).

C. scleranthoides Burman f., Fl1. Cap. 8 (1758).
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Type: Cape, Burman Herbarium (G, holo!).
C. glabra Haw., Syn. Pl. Succ. 58 (1812); Rev. Fl. Succ.
2, 12 (1821); Harv., Fl. Cap. 2 : 353 (1862).

Type: unknown,

Thisantha glabra (Haw.) Eckl. & Zeyh., Enum. 302 (1837).

Thisantha patens Eckl. & Zeyh., Enum. 302 (1837).

Thisantha strigosa (L.} Eckl. & Zeyh., Enum. 302 (1837),

partly as per specimen cited.

Crassula capillacea E. Mey. ex Dr&ge, Zwei Pfl. Doc. 113

(1843), nom. nud.
Annuals with stiff erect branches up to 15 cm high and often slightly
woody, glabrous or with recurvad.papillae and with leaves at about
equal distances along the stem. Leaves sessile, narrowly triangular
to lanceolats, 0,6 - 1 (-1,5) cm long, 0,1 - 0,2 (fo,a) cm broad,
subulate and often with a terminal seta, glabrous or with a few margi-
nal papillaé, dorsiventrally flattened and slightly convex on the
‘upper and lower surface slightly fleshy and leathery, green to bfown,
sheath 0,05 cm long, membranous. Hydathodes few along the margins,

inconspicuous. Inflorescence a terminal rounded thyrse with several

»dichasié with a few to.many S5-merous flowers which are usually sessile.
Sepals triangular to lanceolate 1 - 2,5 mm long and becoming somewhat
longer after flowering, acute and usually with a terminal awn, glabrous
and somewhat fleshy, green to brown. = Petals oblong-lanceolate, 1 - 1,3
mm long, obtuse and without dorsal appendage, fused into a tube 0,3 mm
ldng, erect, minutely papillose towards the apex, white. Stamens

c. 1,2 mm long, with brown anthers 0,1 ~ 0,2 mm long and broad, with
filaments slightly bfoadenea towards the base and not constricted where
fused to the petal tubs. Squamae oblong~-cuneate, 0,4 - 0,5 x 0,2 -

0,3 mm, usually with rounded apex, at first abruptly later gradually

constricted towards the bass, almost membranous, pale ysllow. Carpels
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with reniform ovafies abruptly éonstricted into thin styles about ong-
-third of the length of the ovaries and with terminal stigmas; ovary
with pointed papillae mainly towards the apex and with 2 slongate DVules
which ars almost smooth. |

On sandy soil in open patches between vegetation or often
found on pockets of sand on rocksj occurring mainly in the coastal
strip from near Port Elizabeth to the south-western Cape.

Flowering Period: August - November.

Diagnostic Features:

The terminal round-topped thyrse with almost sessile flowérs
distinguishes this species from others with papillose ovaries such

as C. hirsuta and C. bergoides. .

Variation and taxonomic Notes:

C. glomerata is very variable in the size of its leaves and

the plants vary from glabrous to denéely papillose. However, the
variation in the inflorescence is often more striking as the species
is so well known by its dense terminal round thyres, but in early stages
of flowering the inflorescence is rather loosely arranged and often
only a few flowers in the dichasia have'developed. Also, in tﬁese
-~ first flowers the calyx usually elongates congiderably and becomes
twice or three times the length of the petals.
In spite of all this variation it is difficult to reconcile

this species with the description of the leaves of C. pulchella Dryand.

in Ait., Hort. Kew. (1789), namely "foliis ovato-oblongis «.... re-
flexis™., However, no specimen of this speciés could be traﬁed and
the description is too vague to permit identification with certainty.
However, the fact that.it was left out of the second editidn of Hortus

Kewensis might indicate that it was not even a species of Crassula.
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Specimens examined:

CAPE. - 3218 (Clanwilliam): near Clanwilliam (-BB), Leipoldt 531 (NBG,
SAM); Alexanderhoek (-BD),Schlechter éi%g (BOL, GRA, PRE); Papkuil
Valley (-CB), Barker 2545 (NBG).' 3219 (Wuppertal): Drishoeksvallaey
(-AD), Esterhuysen 22 481 (BOL); Daskliﬁ Pass (-CC), TBlken 3597 (BOL).
3318 (Cape Town): Yzerfontein (-Ac),'ﬂgll 2578 (NBG); Darling (-AD),
Barker 8650 (NBG); Iblken 1556 A & B (BOL); Moreesburg (-BA), Uys

in STE 17 170; Salt River (-CD), Zeyher 5075 (SAM); Blouberg (-CD),
Stokog in SAM 68 019; Robben Island (-CD), Walgate 640 (NBG); Rapen-
berg {~CD), BGuthrie 731 (NBG); Stellenbosch (-DD), Smith 4677 (PRE).
3320 (Montagu): Tweedside (~-AB), Compton 3055 (BOL). 3324 (Steytler-
ville): Kabeljou River (-DD), Gillett 2328 (BOL, STE). 3325 (Port
Elizabeth): Doornhoogde (-BB), Zeyher 5074 (SAM); Humewood (-DC),
Daly 1078 (GRA); Driefontein, Zeyher 636 (GRA). 3418 (Simonstown):
Fish Hoek (-AB), Marloth 3471 (PRE); 5808 (PRE, STE); ' near Hout

Bay (-AB), Werdermann & Oberdieck 787 (PHE); near Pegrams Point (-AD),

Taylor 6523 (PRE, STE); Buffels Bay (-AD), Whellon 1792 (PRE);

Sandvlei (-BA), Edwards s.n. (BOL); Wolley Dod 1813 (BOL); Strand
(-8B), Parker 3943 (BOL,NBG); Sir Lowrie Pass (-BB), Diels 1422 (GRA);
Hangklip (-BD), Barker 6085 (NBG). 3419 (Caledon): Caledon (-AB),
Bolus s.n. (BOL); Onrust River (-AC), Willem 59 (NBG); Hermanus (-AC),
Rogers 26 521 (PRE); Walker Bay (-AD), Walsh s.n. (NBG); near De
Kelders (-CB), Jaylor 4101 (PhE, STE); Franskraal (-CB), Maguire 2629

(NBG). 3420 (Bredasdorp): 0De Hoop (~AD), van der Merwe 1093 (PRE);

Die Poort (-CA), Leighton s.n. (BOL); Cape Agulhas (-CC), Ecklon &
Zeyher 1930 (S, SAM); Brandfontein (-CC), Esterhuysen 19 044 (BOL,
PRE). 3421 (Riversdale): near Stillbay (-AD), Muir 3739 (GRA, PRE);
3785 (PRE); Albertinia (-BA), ComEton‘23 160 (NBG). 3424 (Humansdorp):
Slang River Mouth (-BA), Fourcade 1829 (GRA); 3425 (Skoenmakerskop):

Skosnmakerskop (-BA), Holland 3717 (BOL, GRA). Cape, Brubb s.n. (5TB);

sine leg. in Herb. Burmann (G).
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15. C. thunbergiana Schult., Syst. \/ég. 6 : 733 (1820).

Type: Cépe, Thunbefg in Herb. Thunberg 7750a {UPS, lecto!; G!).
Annuals with decumbent and rarely erect‘branches up to 8 cm long usually
more or less franslucent and often rooting at the nodes, glabrous,
much branched and with shoft branches or clusters of flowers in each
axil of the leavss which are equally spaced along the stem. Lsaves
sessile, lanceolate to narrowly slliptic, 0,2 - 0,6 (-0,8) cm long,
0,1 - 0,15 cm broad, with blunt apex covered wifh blister-like papillase,
flat on top and convex below, fleshy, yellowish-green to brownish-red; '
~sheath c. 0,01 cm long, membranous. ‘Hydathodes a few along the margin,

incongspiguous., Inflorescence mainly axillary cymes and usually with

a 3-flowered cyme but often a monochasium continues in the plqce of one
of the latéral flowers and continues to produce.Flowers, with 5-merous
flowers with a short pedicel i.e. D,i - 0,3 cm long. Sepals lan-
ceolate, up to 1 mm long with blunt apex and usually covered with blister-
~like papillase, Fieshy, green to brown. Pstals oblong, c. 1 mm long,
obtuse and without dorsal appendage but.usually folded at the apex when
old and then they appear to be sharply pointed, fused intoc a tube c.
0,1 mm long, spreading, white becoming brown. Stamens c. 0,5 mm long,
with ysllow anthers c. 0,1 - 0,2 mm long and broad, with filaments be-
coming broadsr towards the base and slightly constricted where fused

to the petal tubs. Sggamae T-shaped, 0,2 - 0,3 x 0,1 -~ 0,2 mm, trun-
cate or usually somewhat rounded towards the epex, white to red. Car-
pels with reniform ovaries abruptly constricted into thin styles often
about half as long as the ovaries and with terminal stigmas; ovary
smooth or slightly papillose around the lower ovule and with 2 owules
‘which are almost smooth.

Diagnostic Features:

The delicate leaves which are almost terete usually shrivel to

an unrecognizable form in herbarium material. C; thunbergiana is dis-
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tinguished from C. decumbens by its smaller flowers (up to 1,5 mm across),

2 owules per carpel and the seeds are released through an apical pore
as well as by the carpels breaking off at their base by developing

an abscission layer. Small erect plants of C. thunbergiana and

C. campestris are very similar but the latter always produce a terminal

seta on the sepals.
The subsp. minutiflora is distinguished from the subsp. thun-
bergiana by its pedunculate axillary inflorescencés.

Variation and taxonomic Notes:

Small plants are often erect and when grown under adverse con-

ditions the calyx clasps the fruits a character also seen in C. campses-

tris. However, usually the branches of C. thunbergiana are decumbent

and often with adventitous roots. The size of tha flowers vary consi=-
derably ‘and those north oF.Vanrhynsdorp are distinctly smaller. How-
ever, the subsp. minutiflora which is mainly distinguished by ité pe- .
dunculate inflorescence is ver; similar to the typical subspecies and
it is known only from two collections. The type épecimens of the subsp.
minutiflora from near Steinkopf éhows much shorter peduncles and often
fewer flowers, so that it is dubious whether it can be upheld as a

ssparate taxon and not part of a cline.

The typification of C. thunbergiana presents a problem becauss

there is no specimen of Tillaea decumbens Willdenow, on which the species

is based, preserved in his herbarium. However, when Willdenow (1798)
described this species he referred to "Craséula decubens a Thunb. Prodr.
54", bﬁt in this later publication, and in fact, in none of his works
Thunberg distinguished forms of that species. Thunberg annotated

in his herbarium four sheets as C. decumbens a, b, c, d and of these

the shest of C. decubens a also bears the inscription "pet. 4. calyce
longiora. Stam 4 capsula 4". Although Thunberg did not publish these

diagnostic characters in his Prodromus Willdsnow distinguishes his -
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Tillasa decumbens as follows " ... foliis subulatis, petalis calyce

brevioribus" and which could very well apply to the top specimen of
sheet 7750 in Thunberg's Herbarium. Also, the coincidence in ths wording
seem to indicate that Willdenow had seen this specimen so that it was
chosen as the lectotype.

Thunberg (1823) described C. debilis probably based on this
specimen but there is a much more typiqal specimen_of this species |

deposited in Burman's Herbarium (G).

15a. subsp. thunbergiana
W

C. thunbergiana Schult., Syst. Veg. 6 : 733 (1820).

Tillea decumbens Willd., Sp. P1. 1 : 721 (1798).

Type: same as for C. thunbergiana.

C. debilis Thunb. in Fl. Cap. ed. Schultes 280 (1823);
DC., Prodr. 3 : 388 (1828); Harv., Fl. Cap. 2 : 367 (1862);
T8lken in J. S. Afr. Bot. 38 : 80 (1972).

Type: same as for C. thunbergiana.

Thisantha decumbens (Thunb.) Eckl. & Zeyh., Enum. 302 (1837).

Crassula decumbens sensu Harv., Fl. Cap. 2 : 353 (1862),

non Thunb.

C. zeyheriana Schonl. in Ann. Bolus Herb. 2 : 60, fig. 9

& plate 4, fig. 12 (1915); et in Trans. Roy. Soc. S. Afr.

17 3. 187 (1929); Adamson, Fl. Cape Penins. 432'(1950).

Syntypes: Cape; near Greenpoint and Saldanha Bay, Ecklon &

Zeyher 1933 (S!; SAM!); Simons Bay, Wright 552 (TCD!);

561 (TCD!); Green‘Point, ggzhgg 651 (BM!; G!; GRAI; Kij

p!; s!; TCD!). |
Annuals erect or decumbent with soft herbaceous and rarely wiry branches.

Inflorescénce sessile axillary dichasia with few to many flowers and

usually with indistinct bracts at the base.
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On sandy soils and often on dunes but usually not irn shaded
places; occurring from the south-western Cape to Garies and also in
the eastern Cedarberg.

Flowering Period: August - November.

Diagnostic Features:

Sas under the species.

Specimens sxamined:

CAPE. - 3017 (Hondeklipbasi): Bajaviei (-BB), Ig;ggg 3490 (BOL). 3118
(vanrhynsdorp): near Vaalvlei (-CD), T8lken 3489 (BOL); Sandkraal
(-DA), Acocks 14 834 (PRE); 56 Km south of Vanrhynsdorp (-DC), TBlken
3486 (BOL). 3119 (Calvinia): near Nieuwoudtville (-AC), Maguire

2675 (NBG). 3218 (Clanwilliam): Papkuil's Vlei (-CB), Barker 2644
(NBG); Piketberg, Pillans 7958 (BOL). 3219 (Wuppertal): Brandewyn
River (-AA), Barker 4737 (NBG); Olifant's River Cave (-CC), Steyn 514
(N8G); Bopless (-CD), TBlken 4147 (BOL); Skurweberge, Esterhuysen

20 612 (BOL). 3317 (Saldanha): Saldanha Bay (-BB), Ecklon & Zeyher

1933 (S, SAM). 3318 (Cape Town): near Langebaan (-AA), Lewis 1671
(SAM); near Hopefield (-AB), Bolus s.n. (BOL); Groenkloof (-AD),
Bolus 4276 (BOL); Porterville (-BB), Schlechter 4880 (BOL, GRA); 10 739
(sOL, GRA, PRE); Kamp's Bay (-GCD),_Zeyher 5077 (SAM); Green Point
(D), Zeyher 651 (BM, G, GRA, K, P, S, TCD); Platteklip (-CD), Mac-
Owan s.n. (GRA); Rondebosch (-CD), Wolley Dod 459 (GRA); 480 (SOL,
GRA, PRE); sast of Cape Town (-DC), Young in TRV 26 923 (PRE); Stel-
" lenbosch (-DD), Taylor 6372a (STE). 3319 (Worcester): near Gouda
(-AC), Esterhuysen 18 811 (BOL); Hex River Valley (-Bc),'nggg 639
(PRE); Hottentotskloof (-BC), EEgEEE 1217 (NBG), near Worcester (-CB),
Zeyher s.n. (GRA). 3320 (Montagu): Whitehill (-BA), Compton 11 229
(NBG). 3418 (Simonstown): Simons Bay (-AB), Wright 552 (TCD); 561
(TCD); near Hout Bay (-AB), Acocks 672 (PRE); near Wynberg (-AB),

8chlechter 1529 (GRA). 3419 (Caledon): near De Kelders (-CB), Taylor
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4094 (PRE, STE); de Dam (-DC), Acocks 22 769 (PRE). 3420 (Bredasdorp):
Die Poort {-CA), Leighton s.n. (BoL). Cape, Thunberg in Herb. Thun-

berg 7750a (G, UPS).

15b. subsp. minutiflora (Schonl. & Bak. f.) Toelken, comb. nov. et stat nov.

C. minutiflorae Schonl. & Baek. f. in J. Bot., Lond. 40 : 288
(1902); Schonl. in Ann. Bolus Herb. 2 : 62 (1916) et in
Trans. Roy. Soc. S. Afr. 17 : 187 (1929); Friedr. in Prodr.
Fl. S. W. Afr. 52 : 32 (1958).

Type: Cape, Steinkopf, Schlechter 11 496 (GRA, holo!; BM!;
BOL!). |

Annuals with decumbent and wiry branches. Inflorescence with peduncle

0,1 -~ 1 cm long on which ths axillary inflorescences are born and with
ovate to lanceolate bracts below the flowers.

In sandy soils in open arid vegetation; recorded only from
near Steinkopf and near Aus.

Flowering Period: August - October.

Diagnostic Features:

See under the species.

Specimens esxamined:

SOUTH WEST AFRICA. - 2612 (Aus): Kubub (-CB), Giess & Van Vuuren 863 (PRE).

CAPE. - 2719 (Springbok): Steinkopf (-BB), Schlechter 11 496 (BM,

BOL, BRA); near Buffelsrivier Mine (-DA), T¥lken 3582 (BOL).

16. C. decumbens Thunb., Prodr. 54 (1794) et Fl. Cap. ed. Schultes 280
(1823); DC., Prodr. 3 : 389 (1828); Schonl. in Ann. Bolus
Herb. 2 : 53, fig. 4, plate 2, fig. 5 (i916) et in Trans.
Roy. Soc. 5. Afr. 17 : 183 (1929); Adamson in Fl. Cape Penins.

431 (1950).
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Type: Cape, near Cape, near Cape Town, Thunberg in UPS 7751
(uPs, lecto!; BM!; STB!).
Annuals with ersct or decumbent branches 4 - 12 cm long, soft, brown
and ‘translucent when young, glabrous with internodes of varying length.
Leaves sessile, linear-lanceolate, elliptic or oblanceolate, 0,3 -
0,8 (-1) cm long, 0,05 - 0,2 cm broad, acute or obtuse, usually slight-
ly constricted towards the base, mors or leés flat on top and convex
below, glabrous, very fleshy, green to reddish-brown; sheath 0,1 -
0,2 cm long, membrenous. Hydathodes few along the margin, incon-

spicuous. Inflorescence terminal and lateral 4 or S-merous flowers

with short pedicel which elongates slightly when the fruit are mature.
Sepals lanceolate, 1 - 2 (-3)mm long, acute, glabrous or with denti-
culate margin, slightly fleshy, green. Petals lanceolate to broadly
ovate, 2 - 3 (-5) mm long, acute to acuminate and without a dorsal
appendage, spreading, white or cream. Stamens 0,8 - 2 mm long, with
yellow anthers 0,1 - 0,2 mm long and Eroad, with filaments slightly -
broadened downwards and scarcely fused to the petal tube. Squamae
T-shapaed to transversely oblong-cuneate, 0,2 -~ 0,3 x 0,1 - 0,5 mm,
usually truncate, more or less abruptly constricted towards the base
and length bf narrow base half the width of the broad epical portion,
almost_membrandus andvslightly thickened towards the apax, pale yellow
"~ or white. vCarEels with reniform ovaries gradually constricted into
short styles with terminal stigmas; ovary smooth or with a few papillae
and with (2-) 4 - 8 (-12) elongate owules with a minutely papillose

surface.

Diagnostic Features;

C. decumbens is similar to C. thunbergiana but is distinguished

by its more robust habit, longer petals (2 - 4 (-5} mm long) and usually

more than 4 ovules per carpel.
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The var., brachyphylla is distinguished from the vaf. decumbens

by its almost terete leaves with an obtuse apex and its petals are
usually ovate and 3,5 -« 5 mm long.

Variation and taxonomic Notes:

C. decumbens is a very variable species with a number of local

variants and_twu varieties.‘ It is thse var. depumbens, which shows
such a wide range of variation and under extreme conditions the whole
plant does not become bigger than 1 cm high (T8lken 4145). These
plants have also unusual squamaes, which afeloblong-cuneate and seem
to bs commohly found in plants from the Bokkeveld and the Kamiesberg

(Tﬂlken 2917). The type plant of C. leipddtii shows an intermediate

rangs of squaﬁae which links up with those of the typical var. decumbens.
The leaves and sepals of the var. decumbens are usually slight-

ly papillose towards the apex when young, but in plants from the Lahge-

berg mountains this is also visiblé»in mature leaves and sepals, but |

tﬁis does not seem to warrant taxonomic rénk, as this phenomenon

becomes less distinct westwards.

The var. brachyphylla shows very little variation except for

that induced by environmental conditions. Its characteristic leaves
with an obtuse apex vary somewhat, and in the vicinity of Bredasdorp
the two varieties cannot be clearly distinguiéhed. Also, the leaves

of the var. brachyphylla shrivel usually very much when dried, so that

the two varieties can mainly be distinguished by the size of the flowers.

However, in the Kamiesberg even this'character becomes less distinct

(cf. T8lken 2917 & 3669), but because the typical C. decumbens has
oblong—cuneaté squamae in this area, the two taxa can still be identi-
fied. The two varieties are maintained because of ths distinct pre-

ference by the var. brachyphylla for marshy areas with signs,of high

salinity. On the Cape Flats the two varieties are often found within

a hundred meters of one another, and while the var. brabhyphylla occurs
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in depressions or around vleis, the var. decumbens grows in the sandy

soils nearby.

Thunberg (1794) described C. decumbsns with the diagnostic

character "foliis subulatis”. There are four specimens identified
as this species in Thunbergs hérbarium. Of those shests 7752 and

7753 must be identified as C. filiformis, and sheet 7750 consists of

three specimens of C. decumbens var. brachyphylla and a specimen of

C. thunbergiana. Sheet 7751 was selected as the type of C. decumbens,

as it contains three specimens that agree with thevoriginal diagnosis,

The annotation of the sheets as C. decumbens a, b, c, d seems not to

refer to different taxa envisaged but rather represents Thunberg's
system of numbering the specimens. He did not describe any subspe- .

cific taxa.

16a var. decumbens
D W Nl

C. decumbens Thunb., Prodr. 54 (1794) et Fl. Cap. ed. Schultes
280 (1823); ©OC., Prodr. 3 : 389 (1828); Schonl. in Ann.

Bolus Herb. 2 : 53, fig. 4, plate 2, fig. 5 (1916) et in Trans.
Roy. Soc. 5. -Afr. 17 : 183 (1929); Adamgon in Fl. Cape Penins.
431 (1950). -

Tillaea decumbens (Thunb.) Willd., Syst. Veg. 1, 2 : 721 (1798).

Bullardia trichotoma Eckl. & Zeyh., Enum. 290‘(1837); Harv.

Fl. Cap. 2 : 330 (1862).

Type: Cape, Table Mountain, Ecklon & Zeyher 1851 (S!; SAM:).

Tillaea trichotoma (Eckl. & Zeyh.) Walp., Rep. 2 : 251 (1843).

C. leipoldtii Schonl. & Bak. f. in J. Bot. 40 : 288 (1902).

Type: Cape, Clanwilliam, Leipoldt 392 (GRA, holo!; PRE!).

C. langebergensis Schonl. in Trans. Roy. Soc. S. Afr. 17 :

184 (1929).

Type: Cape, Langeberg, Muir 3354 (GRA, holo!).
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Plants usually decumbent and rarely in dense stands. [Leaves subulate
and with a terminal pointed papilla, 0,4 - 0,8 (-1) cm long.. EEEE%E
lanceoclate, acute and rarely much longer than the sepals. Sguamae
oblong~-cuneate to brbadly T-shaped and with narrow base half as long
as the upper portion wide.

On sandy soils or gravelly slopes; occurring mainly in the
south-western Cape Province but extending its distribution to the Kamies-
berg in the north and Port Elizabeth in the east.

Flowering Period: September - November.

Diagnostic Features:

Ses under the species;
Specimens examined:
CAPE. - 3018 (Kemissberg): near Lelissfontein (-AC), THBlken 3669 (BUL).
3118 (Vanrhynsdorp): Sandkrasl (-DA), Acocks 14 832 (PRE). 3119
(Calvinia): dorlogskloof (-AC), Diels 621 (GRA). 3217 (Vredenburg):
‘Witteklip (-BB), Leighton 594 (BOL). 3218 (Clanwilliam): Clanwilliam
(-BB), Leigoldt in SAM 35 953; 392 (GRA); Papkuil Valley (-CB), Barker
2643 (NBG). 3219 (Wuppertai): Krom River (-CB), Esterhuysen 20 489
(BOL); Wydekloof (-CC), Esterhuysen 33 010 (BoL); Boplaas (-cp),
I8lken 4145 (BoL). 3318 (Cape Town):' Langsbaan (-AA), Leighten s.n.
(BOL); Groenkloof (-AD), Bolus 4277 (BOL); Darling heserve (-AD),

Barker 8649 (NBG); Lewis 5045 (NBG); Porterville (-BB); Schlechter

2163 (PRE); Table Mountain (-CD), Ecklon & Zeyher 1851 (S, SAM);
Zeyher 2511 (SAM); Sea Point (-CD), MacOwan s.n. (GRA); Klipfontein
road (-OC), IBlken 4217 (BOL); Pinelands (-DC), Salter s.n. (NBG).

3321 (Ladismith): Kaemscheberg (-CD), Muir 3354 (GRA, PRE). 3325

(Port Elizabeth): Swartkops River (-DC), Zeyher 5071 (SAM); Humewood
(-0c), Faterson 2298 (GRA); Raodin 1083 (BOL, PRE). 3418 (Simonstown):
- Wynberg (-AB), Schlechter 1527 (GRA); Hout Bay (-AB), Acocks 671 (PRE);

Somerset West (-BB), Parker 38565 (BOL, NBG). 3419 (Caledon): Rivier-
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sonderand (-BB), Zayher 2511 (SAM); Pearly Beach (-cB), Acocks 22 976
(PRE). 3420 (Bredasdorp): Bontebok Park (-AD), Taylor 311 (NBG).
3421 (Riversdals): Riversdale (-AB}, Rust 2569 (GRA); Albertinia (-BA),

Muir 1639 (BOL); Klminberg (-BB), Galpin 4014 (PRE).

16b, var. brachyphylla.(Adamson] Toelken, comb. nov. et stat. nov.
b i e T ]

' C._brachyphylla Adamson in J. §. Afr. Bot. 8 : 276 (1942)

st F1. Cape Penins. 431 (1950).

- Type: Caps, siopss of Devil's Peak, Ecklon & Zeyher 1852
(6!; GRA!; Ki; Si; SAMI).

Bullardie brevifolia Eckl. & Zeyh., Enum. 290 (1837); Harv.

Fl. Cap. 2 : 330 (1862).

Type: same as for C. brachyphylla.
T4llaea brevifolia (Eckl. & Zeyh.) Walp., Rep. 2 : 251 (1843).

Crassula brevifolia (Eckl. & Zeyh.) Schonl. in Ann. Bolus Herb.

2 ; 54, plate 3, fig. 6 (1916) et in Trans. Roy. Soc. S. Afr.
17 : 184 (1929), ﬁom. jlleg. - non Herv.
Plants erect and usually in dense stands. Leaves almost cylindrical
to club-shaped, with blunt and rounded apex, 0,3 - 0,5 cm lung. EEEElé
usually broadly ovate, acute to acuminate and thenAtwice as long as
the sepals, Sggamae broadly T-shaped with narrow base half as long
as the upper portion wide.
In saline salt marshes and usually along the sea; locally
common along the coast from Namaqualand to near Bradasdorp.

Flowefing Period: September - November.

Diggnostic Featuras:

See under the species.

Variation and taxonomic Notes:

In contrast to the var. decumbens, the var. brachyphylla shows

1ittle variation and only the size of the plant and leaves vary with

environmental conditions (see also under the species).
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Specimens examingd:
CAPE. - 2917 (Springbok): 27 Km south Springbok (-0D), T8lken 2917
(BOL). 3218 (Clanwilliam): Alexandsr Hoek (-BD), Schlechter 5140

(BOL, GRA, PRE); Sour (-0C), Compton 15 137 (NBG); Steyn 554 (NBG).

-+ 3318 (Caps Town): Langebaan (-AA), Lewis & Leighton s.n. (BOL); near
'Hopefield (-AB), Bolus 12 677 (BOL, GRA, NH, PRE); Darling (-AD), |
Axglson S21 (NBG); Darling Reserve (-AD), .Lewis 5046 (NBG); Porter-
ville (-BB), échlechtar 4888 (BOL, GRA); Bokbaai (-CB), Esterhuysen
3807 (BOL, PRE); Barker 1211 (NBG); Mamre (-CB),'ComEton 9aé2 (NBG);

base of Devil's Peak (-CD), Ecklon & Zeyher 1852 (G, GRA, K, PRE, S,

SAM); Three Anchor Bay (-CD), Wolley Dod 1535 (GRA?oéhE); Kenilworth ;
(D), Bolus 7215 (BOL, NH, PRE). 3418 (Simonstown): Wynberg (-AB),
 Wilms 3202 (GRA); Kommetjie (-AB), TBlken 1596 (BOL); betwsen Strand
and Gordon's Bay (-BB), Parker 4444 (BOL, NBG, SAM). 3419 (Caledon):
Stanford Lagoon (-AD), Compton 19 931 (NBG); Frikkies Bay (-CB),
Compton 22 139 (NBG). 3420 (Breaasdurp): Bredasdorp (-CA), Ester-

huysen 19 036 (BOL, PRE); Die Poort (-CA), Wasserfall 394s (NBG).

17. C. minuta Toelken, sp. nov, ab 0. vaillantio sepalis petales

aeuantibus et squamls transverse oblongis et abrupte

cuneatis; ab C. decumbenti foliis ad 3 mm longes et flori-

bus terminalibus differt.
Herbae annuae ramis erectis 1 - 3 cm longis leviter rigidis, glabrae,
internodiis asqualibus. Folias sessilia, linearia vgl elliptica, 0,1 -
0,2 (-0,3) cm longe, 0,05 - 0,1 cm lata, plerumque obtusa, plus minusve
plana supra st ponvexa subtus, glabra, succulenta, viridia vel testacea;
vagima c. 0,05 cm longa, membranacea. szafhodi paucés secus marginem,

-inconspicuae. Inflorescentia plerumque flores singularss terminales

st pedicellis brevibus. Sepala elliptico-lancaclata, 1 - 1,5 mm longa,

acuta, glabra, viridia vel testacea. Petala lanceolata, 1 - 1,5 mm
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longa, obtusa et sine appendicibus dorsalibus, connata tubo ad 0,3 .
mm longam, sffusa, alba vel eburnea gt saepe rubrotincta. Stamina
c. 1 mm longa, antheris flavis c. 0;1 mm longis et latis, filamentis
vix latis factis ad bases. Sguamae transverse obiongatae et ébrupte
cuneatss, 0,4 - 0,5 x 0,5 - 0,6 mm, truncatae abrupte constricte ad
bases, pasne membranacéae, pallide flavae vel albas. Carpella
ovariis coblongo-reniformibus gradate constrictis ad stylass breves
gt stigmatibus terminalibus; ovarium leve et 2 - 4 owulis elongatis
leviter papillosis.
Type: Cepe, Scorpionsberg, Esterhuysen 12 233 (BOL, holol;
PRE{ ).
Annuals with efect branches 1 - 3 cm long and dsually more or less
wiry, glabrous, with pairs of leaves at about equal distances from
one another. Leaves sessils, linear-elliptic, 0,1 - 0,2 (-0,3) mm
long, 0,05 - 0,1 cm broad, usually obtuse, more or less flat above
and convax beiow, glabrous, Fleshy; green to reddish-brown; sheath
c. 0,05 cm long, membrancus. Hydathodes few along ths margin, in-

conspicuous. Inflorescence usually single 4-merous flowers on short

pedicels at the end of the branches. Sgpals elliptic-lanceolate

1 ; 1,8 mm long, bluntly acute, glabrous, green to reddish-brown.
Petals lanceolats, 1 - 1,5 mm long, obtuse and without dorsal appendage,
fused into a tube 0,3 mm long, spreading, white or cream and often
tinged red. Stamens c. 1 mm long and broad, with filaments scarcely
broadened downwards and hardly fused to the tube. Sguamae transver-
sely oblong and abruptly cuneate, 0,4 - 0,5 x 0,5 ~ 0,6 mm, truncats,
abruptly constricted towards the base, élmost membranous, pale yellow
or white. (Carpels with oblong-reniform ovaries gradually constricted
into short styles and with terminal stigmas; ovary smooth and with

2 ~ 4 elongate owvules which are faintly papillose.
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In rock basins at the summit of mountains in the northern

Cedarberg.

Flowering Period: September, October.

Diagnostic Features: .

Plants of C. minuta are not taller than 3 cm and have leaves
1 -2 (~3) mm long. - The sepals are as long as the petals, a charac-
ter which placas the sbecies into the sect. Glomeratae in spite of its

~superficiel resemblance to G, vaillantii. The flowers are similar

to C. decumbens, but the whole plant is smaller.

Variation and taxonomic Notes:

This species is known only from two localities and does not
show much variation. Plants brought ihtO‘cultivation did not thrive
nor Fiower.

Specimsns examined: -
CAPE, - 3219 (Wuppertal): Scorpiansberg (-AC), Eéterhuxsen 12 233

(BOL, PRE); Tafelberg {-AC), Esterhuysen 13 854 {BOL).

1]
*

18. C. hirsuta Schonl. & Bak. f. in J. Bot., Lond. 36 : 365 (1898);
L e g S S .

Schonl. in Ahn. Bolus Herb, 2 62,'Fig.-11 & plate 4, fig.

13 (1916) st in Trans. Roy. Soc. S. Afr. 17 : 187 (1929).

Type: Cape, Mesklip, Schlechter 11 283 (GRA, holo!; BM!;
FWN* - - sory; sl PREG z1).

C. guilelmi .trollii Stopp in Beitr. Biocl. Pfl. 34 : 174, fig.

8 (1959).

Type: Cape,:Aélwynsfoqtain, Stopp M 7322 (BOL, iso!).
Annuals with stiffly erect branches up to 6 cm long énd brown, with mast
parts covered with Spreéding hairs, moré or less branchéd and leaves
more or less evenly spaced cn the branches. ‘Eggggg sessile,.linear4

- ~triangular, 4,3 - 0,8 (-1,2) cm long, 0,05 - 0,2 cm broad, dorsiven-
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trally flattened and often more or less cymbiform, acute and drawn
into a terminal hair, usually glabrous above but with spreading hairs
below and with marginal cilia, slightly fleshy but leathery, green

becoming reddish-brown; sheath 0,05 - 0,1 cm long and membranous.

Hydathodes a few along ths margin, inconspicuous. Inflorescence
- terminal and lateral dichasia with 5-merous flowers each on a short
pedicel rafsly longer than 0,2 cm. Sepals broadly triangular, 1 -
l,5lmm long, obtuse, with scattered spreading hairs and marginal
cilia, carnosae, green to brown. Pstals oblong-elliptic, 1 -~ 1,5 mm
long, obtuse and without dorsal appendage, fused into a tube 0,1 -~ 0,2
mm long, erect, white. Stamens up to 1,2 mm long, with brown anthers
0,1 - 0,2 mm long and broad, with filaments becoming somewhat broader
towards the base but slightly constricted where fused to theipetal tubs.
Squamae narrowly obloﬁg-cuneéte, 0,2 - 0,3 x 0,05 - 0,1 mm, truncate
or rounded at-the_ape;, first abruptly then slightly constricted to-
wards the base, almost membranous, yellow. Carpels with broad reni-
form ovaries abruptly constricted towsrds the thin styles up to one-
third of the length of the ovaries and with terminal stigmas; ovary
with sharply pointed papillée mainly towards the apex and with two owles
coverad faintly with ridges.

Uéually on bare patches on sandy or gravelly slopes; occurring
from near Montagu along the Tancqua Karoco and widespread in the eastern
parts of Namagualand.

Flowering Period: July - September.

Diagnostic Features:

C. hirsuta is distinguished by its hairy leaves and branches
as well as its terminal and lateral inflorescences. It shows super-

ficial resemblance to C. bergoides, but the latter has leaves at least

0,2 cm broad and more than ten ovules per carpel.
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Variation and taxcnomic Notes:

Schonland (1898 and 1916} described the species as having only
one owvule but all plants investigated including several specimans of

the type specimen have two owles. Usually the lower owle is aborted

and under thoss conditiqns the lower part of the carpels does not swell

up but remains stalk-like. It seems that generally under dry condi-
tions only one ovule develops in all carpels but the lower aborted -
owle is clearly visible at the base {TBlken 1569). This finding is
of particular interest as the lower owule, which is half-smbedded in

the receptacle, is released when the carpel breaks off along an abscis-

sion at its bass. The upper seed is never released and remains enclosed

in the pariéarpAwhich becﬁmes particularly thick and hard around it.
C. guilelmi trollii was descriﬁed under the impression that \
C. hirsuta was uniowlate and thus must be relegated to the synonomy
of the latter species.
Specimens éXaminad:
CAPE. - 2817 (Vioolsdrif): near Stinkfontein (-CD), Mathews in NBG
2158/29 (BOL). 2917 (Springbok): Mesklip (-DD), Schlechfer 11 283
- (eM, BOL, G, GRA, PRE, Z). 3018 (Kamiesberg): near Aalwynfontein
(-BC), Stopp M 7322 (BOL). 3118 (Vanrhynsdorp): Sandkreal (-DA),
Acacks 14 833 (PRE). 3119 (Celvinia): Top of Vanrhyn's Pass (-AC),
IBlken 1568 (BOL). 3219 (Wuppertal): Middelberg (-AC), Pocock 735
(sTE); Krom River (-CB), EsterhuzsenvZD 589 (BOL); Bopiaas (-cn),
I8lken 4146 (BOL). 3318 (Cape Town): Malmesbury (-BC), Schlechter

1587 (BOL). 3319 (Worcester): Lakensvlei (-BC), Barker 1212 (NBG).

19. C. bergioideé Harv., Fl. Cap. 2 : 352 (18562); Schonl. in Ann.
P i Sy W
Bolus Herb. 2 : 67, plate 6, fig. 20 (1916); in Trans. Roy.
Soc. S. Afr. 17 : 189 (1929).

Type: Cape, Breede River near Kenk®; Zeyher 2575 (S, holo!;
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FI!; SAM!.).

C. aristata Schonl. in Bob. Jahrb. 43 : 362 (1909); in Ann.

Bolus Herb. 2 : 68, fig. 14 (1916) et in Trans. Roy. Soc.

S. Afr. 189 (1929).

Type: Caput bonas spei, sine leg. (B, holo ).

C._pusilla Schonl. in Rec. Albany Mus. 2 : 451 (1913).

Typez Cape, near Worcestor, Schonland s.n. (GRA, holo!; BOL!).
Annuals with erect branches 2 = 6 cw hlgh little branched and with
wiry brown branches glabrous and with internodes of about equal length.
Leaves sessile lanceolate to-narrowly triangular, 0,4 - 0,8 (-1,2)
cm long, 0,2 - 0,4 cm broad, with pointed apex and terminal seta,
glabrous, with a horny—paplllose margin, d0r51ventrally flattened or
rarely slightly convex below, sllghtly fleshy but leathery, green to
brown; sheath up to 1 mm long, membranous. deathodes few along the

margin of the leaf,-inconspicuocus. Ihflorescence consisting of

lateral cymules with 3 - 5 (-8) flowers which are 5-mercus and usually
sessile or nearly so. Sepals triangular, 2 - 3 mm long, sharply acute
and with a terminal awn and about as long as the petals, papillose-
-scabrid; somewhat Flsshy, green. Petals triangular-lanceclate, blunt-

-1y acute and more or less distinctly keeled towards the apex, fused

- into a tube up to 0;8 mm long, white becoming brown. Stamens c. 2 mm

long with yellow anthers 0,2 - 0,3 mm long, with filaments slightly
broadened towards the base and considerably constricted where fused to
the petal tubs. Sguamaee broadly oblong-cuﬁeate 0,4 - 0,7%x0,3 ~-0,5
mm, trunbate or slightly emarginate, abruptly constricted below the
apex into a thin stalk, membranous, pale yellow. Carpsels with reni-
form ovaries, gradually constricted into short styles with insignifi-
cant terminal stigmas; ovary with sharp papillae towards the apex and.
fine cilia along the suture and with 10 - 14 elongate owvules with faint

rddges almost glabrous.
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On gravelly slopes usually in open places in fynbos vegetation;
occurring in the mountains betwsen Worcestor and Caledon.

Flowsring Period: September, October.

Diagnostic Features:
C. bergioides is a more robust plant than C. hirsuta and the

former is distinguished from other species in this group by the cilia
and the terminal awn on the leaves and sepals in addition to its sessiie
axillary inflorescences.

Variation and taxonomic Notes:

The size of the plants and the leaves varies considerably with
conditions. However, the petals are rarely only half the length of
the sepals and therefore C. aristaté for which the sepals are described
as being thres times as long as the pétals seems quite distinct. How-
ever, some planté of the collection Esterhuysen 32 490 fit the des-
cription of C. aristata even in that respect, in fact, a full fange
from segpals just longer than the petals to three times their iength
can be observed iﬁ that collection. Also, the terminal awn on the
leaves is particularly long in plants with very long sepals, soc that
the two characters by which Schonland (1913) distinguished C. aristata
from C. pusilla, a species which he himself (1916) placed into the

synonomy of C. bergicides, cannot ba upheld. The type of C. aristata

was destroyed in Berlin Herbarium.

Specimens examined:

CAPE. - 3319 (Worcester): Lakensvlei (-8C), Barker 1213 (NBG); near
Worcester (-CB), Schonland s.n. (BOL, GRA); Olivier 289 (PRE, STE);
Villiersdorp (-CD), Esterhuysen 32 060 (BOL). 3419 (Caledon): Houw-
Hoek (-AA), Esterhuysen-32 490 (BOL); Steenboksberg (-Ab), Ester-
huysen 32 298 (BOL); Greytown (-BA), Esterhuysen 32 292 (BOL). 3420
(Bredasdorp): Kenke (-BA), Zeyher 2575 (FI, S, SAM). 3421 (Riversdale):

Riversdale (-AB), Schlechter 1805 (BOL, GRA, PRE).
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20. C. campestris (Eckl. & Zeyh.] Endl. ex Walp., Reparts 2 3

253 (1843); Harv., Fl. Cap. 2 : 351 (1862); Schonl. in
Trans, Roy. Soc. S. Afr. 17 : 188 (1929); Friedr. in Prodr.
F1. S. W. Afr. 52 : 25 (1988).

‘Type: Cape, Swartkops River, Ecklon & Zevher 1873 (FI!;

- GI; BI; SAMI; TCD!).

Tetraphyle campestris Eckl. & Zeyh., Enum. 294 (1837).

Sedum campestre Kuntze, Rev. Gen. Pl. 2 : 83 (1898).

Annuals with erect rarely decumbent stems up to 10 cm long, little
| branched and with branches brown or transluscent, with internocdes
unequally leong and without adventitiaous roots.  Leaves sessile, lan-
ceolate fo narrowly triangular, (0,2-) 0,4 - 0,6 (1) cm long, 0,1 - |
;‘ﬁg,z (-03) cm broad, bluntly acute and with papillas or ending in a
1w5010urlsss awﬁ, flat above and more or less caonvex below;'glabrous or
rarely denticulate along the margin towards the base, green to brown;

sheath up to 0,02 cm long, membranous. deathodes few along the mar-

gin,'inconspicuous; Inflorescence axillary dichasia sessile or pe-

dunculate and with few to many S-merous flowers densely clustered,

but often with slongating pedicels when: fruiting. Sepals narfowly
triangular to lanceolate, 1 - 1,5 mm long, acute and endihg in a
colourless awn, slightly fleshy, green to brown. Petals %triangular
0,5 - 0,8 mm long, acute acuminate and usually folded at the abex

after flowering, but without a dorsal appendage, fused into a tube'up

to 0,2 mm long, erect, pale yellow to brown. Stamens c. 0,5 mm long,
with yellow anthers 0,1 - 0,2 mm long, with filaments slightly broadensd
towards the base and abruptly constricted where fused to the petal

tubs.  Sguamas oblong-cuneate, 0,25 - 0,4 x 0,1 - 0,15 mm, rounded

or truncate at the apex, first more or less abruptly but later gradually
constricted towards fhe bass. Carpels with oblongnreniform ovaries

gradually constricted into thin styles about a gquarter of the length
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‘ditions but such plants have in contrast to the subsp. pharnaceocides

a decumbent habit. In other wurds, the two subspecies can only be

f distinguished with certainty by the elongate seeds and the northern

" distrdbution of the subsp. pharnacecides.

- 20a. sgbsp.>campastris

- C._campestris (Eckl. & Zeyh.) Eﬁdl. ex Walp., Heﬁ. Bot. Syst.
2 Q 253 (1843); Harv., Fl. Cap. 2 : 351 (1&52); Schonl. in
Ann. Bolus Herb. 2 ; 64 (1918) st in Trans. Roy. Soc. S. Afr.
17 : 188 (1929); Friedr. in Prodr. Fl. S. W. Afr. 52 : 25 (1968).

Tetraphyle campestris Eckl. & Zeyh., Enum. 294 (1837).

Sedum campestre Kuntze, Rev. Gen. Pl, 2 : 83 (1898).

" Plants usually sach with an sract brown stem rarely partly transluscent
and decumbent. Eggggg aften bluntly acute and papillose at the apex.
Sguamae oblong-cuneata; usually rounded at the apices and gradually
~constricted towards the base. Seeds ovoid and usually slightly longer
than broad.

Usually on gravelly slopes or rarely on shallow soil on rocks;

_ occurring in most parts of the Cape Pruvince except in the central Great
Karoo, but also occasionally found in the southern Orange Free State
and southern South West Africa.

Flowering Period: August - November.

Diagnostic Features:

Sea under the species.

Variation and taxonomic Notes:

The leaves of this subspecies vary greatly from narrowly to
broadly lanceolate and with or without colourless apex (see.also under

the species).

Tetraphyle lanceclata is often included in the synonomy of

this taxon, but thse typs specimen reveals that it is a shade form of

C. pentandra.
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Specimens examined:

ORANGE FREE STATE. ~ 2925 (Jagersfontein): .Fauresmith (—CB), Smith
466 (PRE); Pols Evans & Smith 1800 (PRE). 2926 (Bloemfontein):
Tempe Farm (-AA), Potts 2568 (PRE).

CAPE. - 2823 (Griskwastad): 33 Km east of Postmansburg (-AD), Acocks
603 (BOL, PRE). 2917 (Springbok): Karruchab Poort (-AA), T8lken

3577 (BOL); near Buffels River Mine (-DA), TBlken 3583 (BOL); Arakup
(-bB), Schlechter 11 250 (BGRA, PRE). 2924 (Hope Town): Orangs River

Station (-CA), Acocks 8776 (PRE). 3017 (Hondeklipbaai)g near Honde-
klipbaai (-AD), Pillans in BOL 18 016; near Wallekrasal (-BC), T#lken
3483 (BOL). 3218 (Clanwilliam): Elandsberg (-AD), Pillans 8081 (BOL);
Versveld Pass (-DC), T8lken 1558 (BOL). 3219 (Wuppertal): Pakhuis-
berg (-AA), Schlechter 8651 (GRA, PRE); Elandskloof (-GA), Stokoe in
SAM 69 670; Krom River (-CB), Esterhuysen 20 509a (BOL); 20 462
(BOL). 3225 (Somerset East): Cradock Bergsebra Park (-AB), Brynard
95 (PRE). 3227 (Stutterheim): King William's Town (-CB), Sim 1766
(GRA, PRE); Komga (-DB), Flanagan 889 (PRE, SAM); 1795 (sAM); Pros-
pect Siding (-DB), Flanagan s.n. (PRE).' 3318 (Cape Town): Signal
Hill (-CD), Guthrie in BOL 16 767; Platteklip (-DC), Zeyher 5076
(sAM); Table Mountain (-DC), Marloth 8205t (PRE). 3319 (Worcester):
Hottentotskloof (-8C), Barker 1216 (NBG); Hex River Valley (-BC),
Iyson 639 (SAM); near De Doorns (-BC), TBlken 3494 (BOL); Worcester
(-cB), Olivier 176 (PRE, STE). 3320 (Montagu): Whitehill (-BA),
Compton 12 2é4 (NBG); Montagu Bath (-CA), TBlken 3526 (BOL). 3321
(Ladismith): near Bosluiskloof (-AD), T8lken 4108 (BOL); Top of
Rooibergpas (~CB), Acocks 20 767 (PRE). 3325 (Port Elizabeth): near
Kirkwood (-AD), I8lken 5014 (BOL); Swartkops River (-DC), Zeyher 2516

(sAM); Ecklon & Zeyher 1873 (FI, G, S, SAM, TCD); Redhouse (-DC),

Paterson 1153 (BOL); Perseverance (-DC), Rodin 1251 (BOL, PRE). 3326
(6rahamstown): Port Alfred (-DB), Schonland 1556 (GRA, PRE). 3327

(Peddie): near Port Elizabeth (-BB), Rattray 214 (PRE). 3418 (Simons-
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“town): Orange Kloof (-AB), Schlechtsr 1321 (BOL); Kalk Bay (-AB),
Adamson 3381 (SAM); 3383 (BOL). 3420 (Breaasdurp): Bontebak Park
(-BA), Lisbenberg 6486 (PRE, STE); Kenko (-BA), Zeyher 2514 (SAM).
3421 (Riversdale): near Riversdale (-AB), Muir 3353 (GRA, PRE);
Bolus 11 278 (BOL). 3423 (Knysna): Knysna Hesads (-AA), Schonland
" 8.n. (GRA); Keurboomsrivier (-AB), Barnard in SAM 49 260. 3424

(Humansdorp): Kabeljou Rivier (-BB), T8lken 1251 (PRE).

20b. subsp. pharnaceoidss (Hochst. ex Steud.) Toelken, comb.nov. et stat.nov.
D i e P i .

C. pharnaceoides (Hochst. ex Steud.) Fischer & C.A. Mey.

in Ind. Sem. Hort. Petrop. 8 : 56 (1841); Walp., Rep. 2 : 254
(1843) Friedr. in Prodr. F1. S. W. Afr. 52 : 33 (1968).
Type: Abysinia, near Adoa, Schimper s.n. (B!; G!; GRA!;
s 8!,
Tillaea Eharnéceoides Hochst. ex Steudel, Nomencl. Bot. ed.
2, 2 1 687 (1841); Britt., Fl. Trop. Afr. 2 : 387 (1871).‘

Combesia abyssinca Rich., Tent. F1l. Abyss. 1 : 307 (1848),

nom. illeg.

Tillaea pentandra sensu Hiern, Cat. Afr. Pl. Welw. 1 : 324 (1896).

Crassula muscosa sensu Dinter in Fedde Repert 16 ; 243 (1919).

Plants with erect transluscent stems, i.e. on either side of the vascular
strand is a membranous margin in herbarium material. Leaves more or
less papillose towards the apex and usually ending in a colourless ter-
minal awn. Squamae oblong-cuneate,; first abruptly then gradually con-
stricted towards the base. Seeds elongate, about twice as long as broad.

Usually in moist shaded positiohs under rocks or under plants
but usually in coarse sandy soils and often in association with granits;
occurring in central and northern South West Africa, but alsc wide-
spread in Tropical East Africa and into Abyssinia.

Flowering Period: December - March.
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Diagnostic Features:

See under thse species.

Variatinn‘and taxonomic Notesi

Ths,fldwaring period of this speciss is somewhat different

from the subsp. campestris, but this must probably be attributed to

the fact that the subsp. pharnacioides occurs in summer rainfall areas.

Combesia abyssinica is an illegitimate names because it 1s

based on Tillaea pharnqceoidés, but there is no reason why it should
change its name when the species is transfered to this new genus.

Specimens examined:

SOUTH WEST AFRICA. - 2115 (Karibib): Ameib (-DC), Giess, Volk &

Bleissner 5830 (PRE, WIND). 2117 (Otjosondu): Otjisazu
(=cC), Dinter 960 (SAM); Grtinfelde (-CC), Giess 11 266 (WIND). 2118
(Steinhausen): Sturmfeld (-DB), Tllken 4331 (BOL). 2217 (Windhoek):

Avis Dam (-CA), Kers 1093 (WIND).

21. C. pentandra (Royle ex Edgew.) Schonl. in Pflanzenfam,-3, 2a :
P i

37 (1890); Brenan et al. in Mem. New York Bot. Gard. 8 :

433 (1954). .

Type: India, Himalaya Mountains, Royle s.n. (K, hola!).

| Perennials 5 - 15 cm high, with decumbent spreading or fastigiate
branches, irregularly branching or mainly from the base, with main
branch and/or the main roots bscoming fleshy and coveréd with dark brown
peeling bark, with internodss usually visible between the leaves and
young branches glabrous or sometimes covered with fine papillae and with
old leaves usually remaining attached to the branches. Leaves sessile,
triangular to lanceolate, (0,4-) 0,5 - 1,2 cm.lohg, 0,15 - 2 (-0,3) cm
broad, subulate and often with short colourless awn at the apex, some-
times shorter and broader towards the base of the stems, glabrpus or

with a few marginal teasth, more or lass flat on both surfaces, fleshy
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or leathsry, green to grey-green or brown; sheath 0,05 - 0,2 cm long
often with a few marginal teeth. Hydathodes few along the margins,

inconspicuous. Inflorescence lateral cymulss with 3 - 12 flowers

usually sessile and in dense clusters with the subtending leaf being

2 - 4 times longer. Sepals narrowly triangular c. 1 mm long, acute
but usually not awned, scarcely fleshy and usually as long or slightly
longer than the petals. Petals narrowly triangular, up to 1 mm long,
sharply acute and keeléd towards the apex at least when old and withdut
a dorsal appendage, fused into a tube 0,1 ~ 0,2 mm long, erect.and
folding along the midrib when fruiting, membranous, pale yellowish-
-green turning brown. Stamens 0,5 - 0,7 mm long, with yellow anthers
0,1 - 0,2'mm long and broad, with filaments slightly broadened down-
wards and scarbely fused to the petal tube. Squamae oblong-cuneate,
0,2 - 0,3 x 0,07 - 0,15 mm, truncate, at first abruptly constricted
then more gradually, élmost membranbus, pale yellow or white. Carpels
with oblong-reniform ovaries'gradually constricted into short styles
about a quarter of the length of the ovaries and with terminal stigmas;
ovary smooth and with 2 glabrous, almost ovoid owules.

Diagnostic Features:

The two perennial species C. pentandra and C. muscosa in this

section are distinguished by the herbaceous or carnose stems and the

sepals which are the same length as the petals in C. pentandra. Small

plants of C. pentandra start branching from the soil level in contrast

to plants of C. campestris which have a stalk with usually two to three

internodes before they. start branching. The filamentous shade-form

of C. pentandra is distinguished from C. campestris by its internodes

which are of equal length on the whole plant and the presence of ad-
ventitious roots where the branches touch the soil.
The var. pentandra is distinguished from the var. transvaalen-

sis by its internodes which are of equal length on the whole plant and

the stems are often rooting at the nodes.
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'VariatiOn and taxonomic Notas:

C. pentandra is an extremely variable species complex which

occurs in many parts of Africa and the type was collected in the waestern
parts of the Himalaya mountains. This typical form has a tufted habit
and its leaveé ars about 2 mm broad and usually the leaf sheath is 1,5 = -
2 mm long. Plants of this form are also found wesfwards to Abyssinia,
but then the leaves become more slender towards TropiCél'EEwaAf}iéa?‘if’"
In the latter region a few forms occur and among them one with decum-
bent branches which often roots at the nodes and its internodes are of
equal length along the sntire stem, is found. These plants are in-~
disfinguishable from the ons form commonly found on Southern Africa.
From the Soutpansberg tovthe Cape Peninsula this form, the
Vér. pentandra, is more or less commonly found and it usually grows
in association with rock outcrops. When it grows in exposed posi-
tions the short branches are erect and the plant is more or less

tufted, but in contrast to the var. transvaalensis the plants are ir-

regularly branched. Shade forms vary from plants with decumbent
branches to those slender, elongated branches which form dense mats
in deep shade and in moist places. Herbarium material is superfi-

cially gimilar to that of C. campestris, but this form of tha var.

- pentandra is very little branched, the internodes are more or less
equél in length and the branches usually produce some adventitious

roots. In the field plants of C. campestris are recognized by their

erect hébit and, in fact, the main brénches start branching two to three
nodes ébove the soil 1evel; In the south-western Cape plants in ex-

- posed pdsitions often have a carnose main stem. Such specimens should
not be confused with those of C. muscosa, becauss the latter has woady
stems and the sepals are Ewo~thirds of the length of the petals.

C. muscosa vaf. parwvula is a rather delicate plant which has scarcely

woody branches and often is decqmbant under shady condition, so that
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herbarium specimens of it can be distinguished from those of ths var.
. Eentandra ohly by the petals which are longer than the sepals and by
bare stems at the base, bscauss the ieave= wear off soon. Young plants
without flowers of the two taxa cannot be distinguished.
In the nortﬁ-eastern parts of Rhodesia the second form, the

var. transvaalensis, occcurs. These plants have very short internodes

at ths bass and also shorter leavgs'both of which become longer to-
wards the middle of the stems, but the typical fleshy roots were not
obsarved. Also, in South Africa sometimes plants without the con-
.spicuously thickened roots are sometimés found in high rainfall areas
- such as the north-eastern Transvaal. This and the fact that plants
grown in the glasshouse raresly develop tubarous roots indicates that
these tubers are a responce to adverse conditions at least during some
l time of the year. Under dry conditions and/or in areas with heavy
frost the branches of the previous year die and the plants perennates
in dsnss clusters of buds immgdiately above the soil surface, Even
in ﬁlant where the aerial branches remain intact these buds are formed

at the basa of the stems.

2la. var. pentandra
B e e

C. pentandra (Royle ex Edgew.) Schonl, in Pflanzenfam. 3,

2a : 37 (1890); Brenan st al. in Mem. New York Bot. Gard.
8 : 433 (1954).

Tillaea pentandra Royle ex Edgew. in Trans. Linn. Soc. 20 :

50 (1848); Royle, Illustr. Bot. Himmal. Mtns 222 (1835),
nom, nud.; Britten in Fl, Trop. Afr. 2 : 384 (1871), partly.

Crassula muscosa ssnsu Harv., Fl. Cap. 2 ¢ 351 (1862), non L.

Tetraphyle muscosa (L.) Eckl. & Zeyh., Enum. 294 (1837),

partly excl. specimens cited.

Sedum muscosum (L,) Kuntze, Rev. Gen. 3, 2 : 85 (1893),
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partly, excl. specimén cited.

Tetraphyie lanceolata Eckl. & Zeyh., Enum. 294 (1837).

Type: Caps, Krakekamma, Egklon & Zeyher 1874 (S1).

Crassula lanceclata (Eckl. & Zeyh.) Fischer & C.A, Mey.

in Ind. Sem. Hort. Pstrop. 8 : 56 (1841); Walp., Rep.
2 : 254 (1843).

Tillesa subulata (Hook.f.) Britten var. illecebriocides Welw.

ex Hiern, Cat. Afr. Pl, Welw. 1 : 325 (1895).
.Tyhe: Angola, mountains of Morro de Monino, Welwitsch 2477
(BM, holo!l; K!).

Crassula filamentosa Schonl. in Ann. Bolus Herb. 2 : 63

(1916) et in Trans. Roy. Soc. S. Afr. 17 : 188 (1929);

Burtt Davy, Fl. Pl. Transv. 1 : 141 (1926); Friedr. in

Prodr. Pl. S. W. Afr. 52 : 28 (1968).

Type: Cape, Majuba, Hepburn 150 (GRA, hola!).

C. parwula sensu Schonl, in Ann. Bolus Herb. 2 : 66 (1916)

et in Trans. Roy. Soc. S. Afr. 17 : 188 (1927); Adamson

in Fl. Cape Penins. 432 (1950); Jacot Guill., Fl. Lesotho

182 (1971), non (Eckl. & Zeyh.) Endl. ex Walp.
Perennial rarely higher than 10 cm, spreading or decumbent, freely
branching énd if with fleshy roots then alsc with a carnose stem, with
branches often roocting at the nodes. Leaves lanceolate or more or
less sharply acute and often papillose towards the apex, with all leaves
ebout equal in lengfh, Cymules with 1 ~ 4 (-8) flowers, sessile and
the whole inflorescence as long as or rarely up to half as long as the
subtending leaf, not all branches with flowers. Sepals about the
same length as the petals, acute and not awned.

In rock crevices or on shallow soil on rocks in full sunlight
or in shads; occurfing from the Cape Peninsula all along the moun-

tains east of the Karco and Kaleshari into tropical Africa and Abyssinnia
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and sxtending its distrihbution through Arebia into the south-western
parts of the Himalaya mountains.

Flowsring Period: December - July.

Diagnostic Features:

See under the speciss.

Variation and taxonomic Notaes:

The variation was discussed under the species.

Harvey (1862) placed C. lanceclata into the synonomy of

C; campestris, but the type specimen indicates that it is a branchA
of thé filamentoée shade form bf the var. pentandra, and already the
description of its habit as "caule decumbente filiformi, ramis dif-
fusis" by Ecklon & Zeyher (1837) clearly indicates its identity,

Two specimens of this collection in the South African Herbarium must

be identified as C., campestris, and their branches are clearly not

decumbent and filiform.

Specimens examined:

TRANSVAAL. - Soutpansberg (-DD), Compton 18°'056 (NBG); 10 Km north-
-east of Louis Trichardt (-DD), T8lken 1211 (PRE). 2329 (Pieters-
burg): Blouberg (-AA), Codd 8776 (PRE); Esterhuysen 21 509 {B0OL).

2330 (Tzaneen): Duiwelskloof (-CA), Schespers 1127 (PRE). 2427
(Thabazimbi): Groothoek (-BC), Codd 3970 (PRE). 2429 (Zebediela):
Chunisspoort (-AB), TBlken 3138 (BOL). 2430 (Pilgrims Rust): Marieps-

kop Reserve (-DB), van der Schiiff 6458 (PRE); Strey 7915 (NH);

Origstad (-DC), Jacobsen 2316 (PRE). 2527 (Rustenburg): Rustenburg
Nature Reserve (-CA), Jacobsen 923 (PRE). 2528 (Pretoria): Fairy
Glen (~CD), Leendsrtz 1121 (GRA, PRE); Trichardt's Poort (-DB),
Repton 872 (PRE). 2529 (Witbank): Doornkop Watervel (-CB), du Plessis
267 (PRE). 2530 (Lydenburg): Waterval Boven (-CB), Iblken 3127

(BOL); Meid of the Mist Mine . (-DD), Thorncroft 1037 (PRE).

2627 (Potchefstroom): Vereeniging (-0B), Leslie 6296 (PRE). 2628
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(Johannesburg): Johannesburg (-AA), Holden in TRV 21 454 (PRE);
Bepton 5357 (PRE); Suikerbosrand (-CB), Bredenkamp 601 (PRE). 2629
(Bethal): Breyton (-BD),'gggxg 792 (NBG); Standerton (-CD), Rogers
18 769 (NH); Roodepoort (-GD), Mess 8140 (PRE). 2725 {Bloewhof):
S.A. Lombard Nature Reserve (-CB), Leistner 92 (PRE). 2730 (Vryheid):
near Wakkerstroom (-AC), Devenish 1351 (PRE); IBlken 1140 (PRE); 1141
(PHE). : | |
SWAZILAND. - 2631 (Mbabaﬁe): near Mbabane (-AC), Compton 27 540
(NBG, PRE); Dlamini s.n. (NBG).
NATAL. - 2730 (Vryheid): near Utrecht (-CB), Thode A.377 (PRE).

2828 (Bethlehem): Tugela Valley (-DD), Bayer & McClean 53 (GRA, PRE);

Mount Aux Sources (-DD), Schelpe 1337 (NH). 2829 (Harrismith):
Oliviershoek (-AC), Strey 9527 (PRE); Van Resnen (-AD), Schlechter
6911 (BOL, GRA, PRE); Cathedral Pesk (-GC), Killick 1346 (BOL, NH,
PRE); Mnweni area (-cc),‘Esterhuzsen 216&4.(BOL, PRE). 2831 (Nkandla):
Nhlazatshe (-AA), Ward 3401 (PRE). 2929 (Underberg): Giant's Castle
Game Reserve (-AB), Sim s.n. (BRA); Injasuti source (-AB), Evans 639
(GRA, NH); Thabamhlope (-BA), Miller 466 (PRE); West 170 (PRE);
Underberg (-CD), McClean 605 (NH, PRE). 2930 (Pietermaritzburg):
Metsor Ridge (-AA), Mogg 3342 (PRE); Noodsberg (-BD), Wood in TRV

12 834 (PRE); Little Noodsberg (-BD), Strey 7520 (NM, PRE). 3029
(Kokstad): Weza (-DA), Strey 16 9056 (PRE). 3030 (Port Shepstone):
Dumisa (-AD), Rudatis 976 (PRE); Ellesmere (-BC), Rudatis 724 (STE);
Horseshoe farm (-CA), Strey 8104 (PRE).

ORANGE FREE STATE. - 2727 (Kruonstad): nesr Vals River, Pont 423
(PRE). 2827 (Senekal): Doornkop (-DA), Zeyher 646 (GRA, SAM). 2828
(Bethlehem): Bsthlehem (-AB), Phillips 3136 (PRE); Potgieter in TRV
21 892 (PRE); 6 Km south-sast of Bethlehem (-Ac), Scheegpers 1421
(PRE); Paterima (-AD), Stam 142 (PRE); Golden Gate Park (-DA),

Liebanberg 7531 (PRE); Witzieshoek (-DB}, Thode 5508 (STE). 2829



191
(Harrismith): near Harrismith (-AC), Wood 4762 (NH). 2926 (Bloemfon-
tein): Bloemfontein (-AA}, Potts 485 (BOL); Thaba Nchu (-BB), PBoberts
2285 (PRE); 2689 (PRE); Dewetsdorp (-DA), Steyn 911 (NBG).
LESOTHO. - 2828 (Bethlehem): Leribe (~CC), Dieterlen 166b (NH, PRE);

Phillips 685 (SAM); 980 (SAM); Khatebe camp (-DB), Jacot Guiljarmod

4116 (ALH); Oxbow, Roberts 3548 (PRE). 2927 (Maseru): Maseru (-AD),

Compton 22 542 (NBG); Mazenod (-CB), Jacot Guillarmod 811 (PRE);

Memathes (-CC), Jacot Guillarmod 851 (PRE); 6493 (RWH); Sebala bala

hill (-CC), Jacot Guillarmod 1539 (RUH); Morija (-DA), Page in BOL

15 963. 2928 (Marakabei): Mamalapi mountains, Jacot Guillarmod 725

(HUH); 783 (PRE, RUH); betwsen Matsuka & Khube rivers, Costzee 539

(PRE). 2929 (Underberg): Mokhotlong (-AC), Jacot Guillarmod 1159

(GRA, PRE); Compton 21 526 (NBG). 3028 (Matatiele): GQuacha's Nek

(-cC), Jacot Guillarmod 6478 (RLH).

CAPE. - 2525 (Ma#eking): Koopfontein (-DB), Burger in TRV 23 251 (PRE),
2625 (Delareyville): 25 Km north-east Setlagodi (-AA), Acocks 18 777
(PRE). 3026 (Aliwal North): Burgersdorp (-CD), Flanagan s.n. (PRE).
3027 (Lady Grey): Buffalo River Waterfall (-BD), Balpin 6618 (BOL,
GRA, PRE, SAM); Hershel (-CA), Briggs s.n. (PRE); Majuba (-CA),
Hepburn 150 (GRA). 3029 (Kokstad): Weza (-DA), Strey 10 905 (BOL,
NH, PRE). 3125 (Steynsburg): Grootfontein (-AC), Theron 451 (PRE);

5 Km south-west Steynsburg (-BD), TBlken 4366 (BOL]; Steynsburg (hBD);
du Plessis in NBG 1997/29 (BOL); Kivorschberg, Dyer 1903 (GRA); Hut-
chinson 3089 (BOL). 3126 (Queenstown): Molteno (-AD), Flanagan 1695
(BOL, PRE, SAM); Queenstown (-CC), Galpin 1795 (GRA, PRE). 3127
(Lady Frere): Cala (-DA), Pegler 1532 (GRA, PRE). 3128 (Umtata):
lgie (-AA), Gill 196 (BOL). 3219 (Wuppertal): Sneeuberg (-CA),
Pocock 374 (STE); Krom River (-CB), Esterhuysen 25 538 (BOL). 3225
(somerset East): Bergkwagga Park (-AD), Liebenberg 7595 (PRE). 3227

(Stutterheim): Waqu River (-AA), TBlken 4043 (BOL); 17 Km south
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Stutterheim (-CA), TBlken 4038 (BOL); near Keiskamma Hosk (~CA), Story
3395 (PRE); King William's Town (-CD), Sim 1773 (GRA, PRE); 1154a
(PRE). 3318 (Cape Town): Lions Head (-CD), Zeyher 638 (GRA, SAM);
Table Mountain (-CD), Marloth 8205a (PRE); Camps Bay (-CD), Zevher
5079 (SAM). 3319 (Worcester): Inkruip (-AA), Esterhuysen 25 768
(BOL); Bainskloof (-CA), Esterhuysen 25 631 (BOL). 3322 (Cudts-
hoarn): northern Swartberg Pass (-AC), Dyer 97 (GRA). | 33256 (Gra-
hamstown): near Graehamstown (-BC), MacOwan in SAM 15 722; Kowie East
(-oB), Dyer 2013 (6RA). 3418 (Simonstown): Muizenberg (-AB), Bolus
4882 (BOL); Chapmans Peak (-AB), van Niekerk 459 (NBG); Clencairn
(-AB), Levyns in BOL 17 553; Lourensford (-88), Parker 4335 (BOL).
3419 (Caledon): Genadendal (-BA), Moss 18 745 (J); Weder in STE.
18 335. 3420 (Bredasdorp): Potberg (-BC), Taylor 4351 (PRE). 3421

(Riversdale): near Albertinia (-BA), Muir 789 (GRA,-PRE).

o1b. var. transvealensis (Kuntze) Toelken, comb. nov. et stat. nov.
L g W N .

Sedum transvaalense Kuntze, Rev. Gen. 3, 2 : 85.(1898),

'transvalense’.
Type: Transveal, Johannesburg, Kuntze s.n. (NY, hols!).

Crassula transvaalensis (Kuntze) K. Schum. in Just's Jahresb.

26, 1 : 347 (1900); Schonl. in Ann. Bolus Herb. 2 : 66
(1918) et in Trans. Roy. Soc. S. Afr. 17 : 188 (1929); Burtt
Davy, Fl. P1. Transv. 1 : 141 (1926); Friedr. in Prodr. F1.

S. W. Afr. 52 : 36 (1968).

Thysanthe subulata Hook.f. in Hook. Ic. 6, t 590 (1843),

-

Type: Drangé Free State, Caledon River, Burke s.n. (K, holo!).

Crassula subulata (Hook.f.) Harv., Fl. Cap. 2 : 352 (1852),

nom. illeg. - non L.

Tillaea subulata (Hook.f.) Britten, Fl. Trop. Afr. 2 : 387

(1871); Hiern, Cat. Pl. Afr. Welw. 1 : 325 (1896).
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Crassula selago Dinter in Fedde Rep. 16 : 243 (1919).

Syntypes: South West Africa, Gaub, Dinter 2428 (SAM!);

Guchab, Dinter 742 (SAM:). | |
Perennials rarely taller than 15 cm, erect to fastigiate and branching
mainiy from the base and usually with fleshy foots from which each
year nsw bmnches Iare produced,; with branches not rooting at the nodes.
Leaves lanceolate, acute and with terminal colourless awn, short at
the base becoming somewhaf longer towards the miadle but shorter again
towards tha'apex (nof including young leaves at the apex), rarely
papillose. Cymules with (2) 3 -~ 5 (-10) flowers, often shortly pe-
dunculate but without pedicel and whole inflorescence 3 - 4 times
smaller than the subtending lsaf, all branches with some flowers.
Sepals about the same length as the petals or sometimes longer and
shortly awnsd. |

'Usually in sandy soils in grassland or open savanna or on
gravelly slopes; occurring from the north-eaétern Cape Province
through many parts of the Orange Free Gtate and Transvaal into Rhodssia

and northern Natal, but into northern and central South West Africa.

Flowerihg Period: January - April,

Diagnostic Features:

See under the spécies.

Variation and taxonomic Notes:

If plants are grbwn under extremely moist conditions in a
glass houss the soft stems will also become decumbent, but have not
been observed to root at the nodes, and the aerial branches will stay

intact for more than a year. Plants from frost-free arsas, such as

&\\the north-sastern Transvaal, often also do not loose their previous

yggrs branches but a number of short buds will develop at the base and
from " Which new branches will sprout in spring. In contrast to this,

plants\ﬁf the var. pentandra do not have similar clusters of buds at

A

A

kY
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_the base of the branches, but these will be scattersd over the whole

plant and rarely remain latent for a long time.

The combination Tillaea subulata was publishesd validly by

Britten (1871) and not by Betham and Hooker (1855), who just insi-
nuated this combination.

Kuntze's (1898) spelling of tHe epithet 'transvalense’ is
taken as a typographic error because in the citation of the type
specimen at the end of the description 'Transvaal' is correctly spelled.

Specimens examined:

SOUTH WEST AFRICA. - 1917 (Tsumeb): Auros (-DA), Dinter 5603 (BOL,

PRE, SAM); Gaub (-DA), Dinter 2428; Guchab (-DB), Schoenfelder 915

(PRE); Dinter 742 (SAM). 2216 (Otjimbingwe): Keres (-DB), Giess,

Volk & Bleissner 5644 (WIND). 2217 (Windhoek): Nabitsaus (-CC),

Schwertfeger 2/302 (WIND). 2218 (Gobabis): Schellenberg (-DA),

Schlieben 10 335 (PRE). 2316 (Neuchas): 38 Km squth-west'of Wind-

hoek (-BB), T8lken & Hardy 708 (PRE); 48 Km south-west of Windhoek

(-BB), de Winter & Hardy 7949 (PRE, WIND). 2616 (Aus); Frisgewaagd
(-BA), Giess 10 300 (WIND).
TRANSVAAL. - 2231 (Pafuri): near Punda Milia (-CA), Codd 5300 (PRE).

2229 (Waterpoort): Soutpansberg (-DD), I®lken 3161 (BOL). 2328

(Baltimore): near "Leipzig (-BB), Bremekamp & Schweickerdt 143 (PRE);
Polala River, Breyer in TRV 25 243 (PRE). ‘2329 (Pietersburg): Blou-

‘berg (-AA), van der Schiiff 5365 (PRE); near Pistersburg (-CD), Bolus

10 895 (BOL, GRA, NH, PRE, SAM); Heoutbosdorp (-DD), Wager in TRV

23 090 (PRE). 2427 (Thabazimbi): Kransberg (~BC), Werdermann & Ober-
dieck 7674 (PRE). 2428 (Nylstroom): Nylstroom (fCB); Prosser 1693

\(PHE); Naboomspruit (-DA), Galpin M120 (PhE); Middelkop (-DD), Smith
2117 (PRE); Springbokflats, Burtt Davy 1733 (PRE}. 2429 (zebediela);

\
naar\ﬁstgietersrust (-AA), Maguire 1284 (BOL, NBG); Schoonocor (-DD),

Barnard .& Mogg 881 (PRE). 2431 (Acornhoek): near Skukuza (-DC),
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Schlisben 9408.(PHE).} 2526 (Zesrust): Tarrington (-AC), Knobel in
TRV 29 901 (PRE); Zeerust (-CA), Jenkins in TRV 11 690 (PRE); near
Koster (-DD), Liebenberg 137 (PRE). 2527 (Rustenburg): Rustenburg
(-CA), Nation 144 (BOL); Rustenburg Nature Reserve {-CA), Jacobsen
765 (PRE); Uitkomst (-DD), Coetzee 65 (PRE); Scheerpoort (-DD),
van Vuufan 479 (PRE). 2528 (Pretoria): Pinaarsrivier (-AB), Repton
805 (PRE); 4314 (PRE); Hammanskreal (-AD), Hutchinsoz:%;?? (BOL);
Riviera (-CA), Smith 1824 (PRE); Wonderboom (-CA), Leendertz 473
(PRE); Silverton (-CB), Obermeyer in TRV 27 705'(BOL, PRE); Riet-
viei (-CD), Acocks 11 238 (PRE), 2529 (Witbank): Middelburg (-CD),
Hewitt in TRV 8249 (GRA, PRE). 2530 (Lydenburg): Lydenburg (-AB),

Jenkins in TRV 10 332 (PRE); Pretoriuskop (-AB), van der Schiiff

3377 (PRE); Plaston (-AC), Holt 180 (NH, PRE); Godwans River (-DA),
Rogers 19 366 (PRE). 2531 (Komatipoort): near Klokwene (-AD), Ihlen-
feldt 2369 (PRE). 2626 (Klerksdorp): Lichtenburg (-AA), Jenkins

in TRV 11476 (PRE); Sutton 424 (PRE). 2627 (Potchefstroom): Krugers-
dorp (-BB), Wells 2536 (PRE); Elandsfontein (-8D), Theron 1006 (PRE);
Klipdrif (-CA), Theron 1265 (NH, PRE); CoaigPaq5k(-DD), Gilmore 2124
(PRE). 2628 (Johannesburg): Jeppe's Town (-AA),xééiE;g 1393 (BOL,‘
GRA, PRE, SAM); Milner Park (-AA), Young in TRV 32 97é\fbﬂgg; Benoni

(-AB), Bradfield 382 (PRE); Burttholm (-CA), Burtt Davy in PRE\L? 534

(PRE). 2829 (Bethal): near Ermelo (-DB), Leendertz in TRV 7794 (PRE); %
: ————— . \

Burtt Davy 8087 (PRE); 9260 (PRE). 2725 (Bloemhof)}: Wolmaransstad
(-88), Rogers 22 710 (GRA). 2730 (Vryheid): Oshoek (-AC), Devenish

832 (PRE)}; near Wakkerstroom (-CA), gglgig 9858 (PRE); Beeton 242 (SAM).
SWAZILAND. - 2631 (Mbabane): Umbeluzi Poort (-AA), Hall 2319 (NBG).

2632 (Bella Vista): Blue Jay Range (-AA), Compton 29 952 (NBG, PRE).
NATAL. - 2632 (Bella Vista): Ndumi Hill (-CD), Pooley 288 (NH); Kosi
(-DD), Sibayi Project 124 (GRA). 2730 (Vryheid): Altemooi (-AD),

Thods 3634 (STE); Retirement (-AD), Devenish 1448 (PRE). - 2732 (Ubombo):

N | :
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24 Km east Josini (-AC}, TBlken 3103 (BOL); Maputa Road (-BA), Moll
4904 (NH, PRE). 2829 (Harrismith): Van Reenen (-AD), Wood 9806
(BOL); Cathedrel Peak (-CC), Estsrhuysen 12 924 (BOL). 2830 (Dun-
des): near Weenen (-CC), Acocks 11 411 (NH). 2831 (Nkandla): Um-
folozi Game Reserve (-BD), Ward 3309 (PRE). 2832 (Mtﬁbatuba): near
Charters Cresk (-AB), Ward 2767 (PRE); Richard's Bay (-CC), Venter
5006 (PRE). 2929 (Underberg): Estcourt (-BB), Schlechter 3386
(BoL); Strey 9746 (NH, BOL); Giant's Castle (-BC), Tinley 625 (NH);
Mpendle (-DB), Gordon Gray s.n. (NH, PRE). 2930 (Pietermaritzburg):
near Mooi River (-AA), Mogg 6952 (PRE).
ORANGE FREE STATE. - 2727 (Kroonstad): Groenebloem (-AC), Potts in
BLFU 2669 (PRE); Middenspruit Neoord (-CA), Scheepers 1653 (PRE).
2827 (Senekal): Doornkop (-DA), Zeyher s.n. (SAM); Burke s.n. (K).
2828 (Bethlehem): Witzieshosk (-DD), Junod in TRV 17 378 (PRE); Thode
5606 (STE). 2829 (Harrismith): Harrismith (-AC), Smit 92 (PRE);
Swinburne (-AD), Jacobsz 30 (PRE); 194 (PRE). 2925 (Jagersfontein):
Petrusburg (~AB), Henrici 4295 (PRE). 2925 (Bloemfontein): Grant's
Hi1l (-AA), Wesserfall 845 (NBG).
LESOTHO. - 2828 (Bethlehem): Leribe (-CC), Dieterlen 166a (PRE, SAM).
2927 (Maseru): Roma (-BC), Schmitz 201 (PRE); Mamathes (-CC), Jacot
Guillarmod 1559 (RLH); Lawson 787 (NH). 3028 (Matatiele): Quacha's

Nek (-CC), Jacot Guillarmod 6485 (RUH).

CAPE. - 2822 (Glen Lyon): Bargenaarspad (-BC), Acocks 2213 (PRE).
2824 (Kimberley): Newlands (-AD), Lewis in SAM 53 439; "Esterhuysen

1186 (BOL); 48 Km west of Kimberley (-CA), TBlken & Schlieben 1164

(PRE) 3028 (Matatiele): 25 Km north-east of Mount Fletcher (-DA),
Acocks 22 034 (PRE]. 3125 (Steynsburg): 5 Km south-west of Steyns-
burg (-8D), IBlken 4363 (BOL). 3126 (Queenstown): near Queenstown
(-DD), Galpin 2584 (GRA, PRE). 3127 (Lady Frere): Indwe (-CB), Sim

2952 (GRA, PRE); Tsomo River (-OD), Pegler 1531 (GRA, PRE). 3128
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(Umtata): Tsitsa River, Schlechter 6380 (GRA, PRE). 3224 (Greaff

Reinet): Greaff Reinet (-BC), Bolus 804 (BOL). 3227 (Stutterheim):
Kei Rivar Bridge (-DB), Flanagan 2224 (BOL, PRE, SAM).

22. C. muscosa L., Pl. Rar. Afr. 10 (1760) et Sp. Pl. ed. 2 : 405

| (1785) et Mantissa altera 361 (1771); Thunb., Fl. Cap. ed.

Schultas 281 (1823), partly, excl. specimen 7771; TBlken

in J. 5. Afr. Bot. 38 : 70 (1972).

Type: Cape, sine leg. in Herb. Burmann (G, holo!).
Persnnials 10 - 40 (-80) cm high with eract of dacumbent branches or
oftan'scrambling, more or less brenching, with woody main branches,
with internodes of equal length along the branches and usually not
visibla between the leaves, with old leaves usually remaining attached
to the stem. Leaves sessile, triangular to ovate 0,2 - 0,8 cm long,
0,1 - 0,4 cm broad, acute or obtuss and of aqual length on tha whole
plant, glabrous, more or lsss flaf‘on both surfacss, flashy and lgathary,
gresn to grey-green to ysllowish-green or brown, gheath up to 0,15 cm
long and formed by the partial fusion of the leaf bases. Hydathodes
-few along the margin and often more than one row, somstimes conspi-

cuous. Inflorescence lateral inflorescences with 1 - 5 (-8) flowers

usually in dense clusters and protruding above the subtending leaf.
Sepals narrowly triangular c. 1 mm long, acute but not awned, fleshy
and usually half to two~thirds of the length of the petals. Pstals
narrowly triangular, c. 1 mm long, sharply acute and more or less
keeled towards the apex but without dorsal appendage, fused into a tube
c. 0,2 mm long, ersct, membranous, pale yellowlsh-green to brown.
Stamens 0,5 = 0,7 mm long, with yellow anthers 0,1 - 0,2 mm long and
broad, with filaments slightly broadened downwards and scarcely fused
to ﬁha petal tubs. Squamas oblong-cuneate, 0,2 - 0,3 x 0,04 - 0,1 mm,
truncate or emarginéte, at first abruptly later more gradually con-

stricted, almost membranous to slightly fleshy, pals yellow or whits.,
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Carpels with oblong reniform ovariss gradually constricted into short
styles about a guarter of the length of tha ovaries and with tsrminal
stigmas; ovary smgoth and with two almost glabrous owules.

Disgnostic Features:

C. muscosa is a persnnial spécies which is distinguished from
C. pentandra by its woody main stems at least at the base and ths
sepals ars half to two-thirds as long as the petals while the flowers
usually protrude above the subtending lsaves.

Both the var. rigida and the var. perwula arg small plants
and have a tufted srect habit in contrast to the irregular branching
of the other two varisties, but var. rigida is distinguished from the
var. parwula by its obtuse leaves and rigid branches with usually a
pesling bark at least at the bass. The var. sinuata& has slender de~
cumbent branches and distinctly emarginate squamae, which distinguish
it from other varistiss. Small plants of the latter varisty may be
confused with those of the var. parvula, which under dry conditions has
mors or less adpressed leaves. The var. muscosa is usually a robust
plant which is branching irregularly and in the axils of each leaf
a short axdllary branch is found.

Variation and taxonomic Notes:

The variation of sach of the variseties is extensive so that
it is discussed under the individual varistiss. Many horticultural
vardietiss havs been described, but they are not assassed here, becauss
no records of their origin is awailable.

As pointed out sarlier (T8lken, 1972) Linnasus's original
description had littls in common, except the name, with Herman's

description which seems to refer to C. campsstris. The fact that

Linnasus raefers to the punctate margin of leavaes in exsiccata indicates
that he was using a herberium specimen. In Burmans Herbarium, on

vhich Linnasus was working at the time, a specimen is found with clear
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hydathodes along the margin of the leaves and a few single flowars
in the axils of the leaves, which is unusual for this speciss as well
as similer species but both Linnasus (1760) end Burmann (1768) men-
tioned this fact. Linnasus did not msntion that his description was
based on a specimen received from Burman. Howsver, Barnard (manu-
script in BOL) noted that Linnasus in his manuscript description in the
interleaves copy of the Spscies Plantarum first named this species

C. imbricata, the name under which Burmann described tha plant with a

similar description. This name change then indicates that the des-
cription was probably drawn up from the specimen and Linnasus later
added Herman's reference and name to it.

The names of the species.C. polpodacea and C. propingqua which

seem to refer to the var. ginuata and var. rigida respectively were
not adopted, because their diagnoses are so vagus that the taxa con-
cerned cannot be recognized. 1In addition, some of the specimens with
Ecklon & Zeyher's type number, which were investigated during the pre-

sent study, did not agres with the concepts of the above varieties.

22a. ver. muscossa
Vi ™ S
C. muscosa L., Pl, Rar. Afr. 10 {1760) et Sp. Pl. ed. 2, 405
(1762) et Mantissa altera 361 (1771); Thunb., Prodr. 54
(1794), partly, st F1, Cap. ed. Schultes 281 (1823), partly,
excl. specimen 7771; Harv., Fl. Cap. 2 : 351 (1852), partly,
excl, specimens cited; TBlken in J. S. Afr. Bot. 38 : 70 (1972).

Tetraphyle muscosa (L.) Eckl. & Zeyh., Enum. 294 (1837), part-~

ly, excl. specimens cited.

C. imbricata Burm. f., Fl. Cap. 8 (1768); Ait., Hort Kaw.

ed. 1, 1 : 393 (1789) et ed. 2, 2 : 192 (1811); Willd., Sp.
P1.1 : 1553 (1798).

Type: same as for C. muscosa.
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C. lycopodioides Lam., Dict. 2 : 173 (1786); ODC., Prodr. .

3 : 385 (1828); Harv., Fl. Cap. 2 : 351 (1862); Dinter,

D. S. W. Afr., Fl. Forst & Landw. Fragm. 71 (190%); Schonl.
in Ann, Bolus Herb. 2 : 69 (1916) st in Trans. Roy. Soc.

S. Afr. 17 § 189 (1929); Adamson, Fl. Cape Panins. 433
(1950); Jacobsen, Handb. Succ. Pl. 1 : 317, fig. 322 - §
(1960) st Sukk. Lex. 144, T. 44, 5 & 6 (1970); Higgins,
Crass. Cult. 53, fig. 53 (1964); Friedr. in Prodr. Fl.

5. W. Afr, 52 : 31 (1988).

Typs: Africa, sins lsg. in Herb. Lamarck (P-LA, holo!).

--~ var. pseudolycopodioides (Dinter) Walth. ex Jacobsen in
Kaktesn 6 : 148 (1955).

Typs: South West Africa, Tsirub Pass, Dinter s.n. (B, holdf).

Tetraphylse lycopodioides (Lam.) Eckl. & Zeyh., Enum. 294 (1837).
Sedum lycopodioides (Lem.) Kuntze, Rev. Gen. 3, 2 : 85 (1898).

Tstraphyle littoralis Eckl. & Zeyh., Enum. 293 (1837).

Type: Caps, between Buckbay & Saldanha Bay, Ecklon & Zeyher

1857 (G!; S!; SAM!).

Crassula littoralis (Eckl. & Zsyh.) Endl. ex Walp., Repert.

2 1 25 (1843).
C. anguina Harv., Fl. Cap. 2 : 350 (1862).
Syntypes: Cape, Grootrist, Zeyher s.n. (K!; SAM!); Modder-
fontein, Whitshead (TCD!).
C. pseudolycopodioides Dinter & Schinz in Dinter, D.5.W. Afr.
Fl., Forst & Landw. Fragm. 71 (1909) et in Fedde Repert. 16 :
243 (1919).

Plants srsct, rarely decumbent or rather somewhat scrambling, with

branches 20 ~ 40 (-80) cm long, {0,3-) 0,5 - 1 cm in diameter with lsaves,

woody, with internodes usually not visible betwssen the lsavss, often
with short axillary buds in sach axil of the leaves along the stem, with

old leaves remaining attached to the branches. Leaves lanceolate to
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ovate, 0,2 - 0,4 (-0,6) em long, 6,15 - 0,2 (-0,3) cm broad, acute or
~cbtuse, mors or less adpressed to each othar andvthe stem,; greyish-
graah tc brown. Squamas truncats, rarely slightly emarginata.

Usually in and under shrubs in karroid vegstation; occourring
in most parts of the Karoo and Namaqualand and the adjoining araas}
Flowering Period: Mainly October to February, but flowers can be pro-
duced throughout the yéar after sporadic rains.

Diagnostic Features:

Sse under the speciles.

Variation and taxunomic Notes:

v Gensrally the var. muscosa is distingqished from the other
varieties by its robust habit and its irregular branching. This variéty
is the most wvariable in ths~specias‘and a number of local forms are
found. For instance, plants in the north-sastern Cape have very fins
and slender branches and herbarium specimens might be confused with
those of the var. sinuata, except that the latter does not bear short
axillary branches along tha stem and the squamae ers distinctly emar-
ginate.‘ Whenever short axillary branches are found on plants this
doss not mean that it is found on all the plants within a population,
and often local yariatinn can be observed. Therefors, not much sig-

nificance can be attributed to C. pseudolycopolides from South West Africa

when similar plants are common in the northern parts of the Little
Karoo and the mountains around Beaufort Wast. In all these plants this
characteristic ssem to have developed indspendantly as it is linked with

different characters in each case.
Attention must also be drawn to the fact that plants which
sprout after a long dry period will develop an excessive number of these

axillary buds, a phenocmenon that can rarely be observed on plants in a

glass house.

/
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Plants from the Knersvlakte and espescially from the vicinity
of Lutzvilla_hava their leaves very much adpressed to the stems, which
gives the grey stems a lizard-~like appesarance, but northwards a com-
plets range of lntermediates from this extreme form, that was dascribed
as C. anguina to the typical plants of C. muscosa can be found.

Similarly, the Cape Sandveld form which seems to be distinct
near Saldanha Bay, bscause of its rather long interncdes which ars
viaibie batween the leaves, also shows a range of intermediatas north=
vards tnwards thrhynsdcrp.

Specimens examined:

SOUTH WEST AFRICA. - 2615 (LUderitz): Lbideritzbucht (-CA), Rangs 1680
(sAM); Marloth 46056 (PRE). 2616 (Aus): Aus (-CB), Dintsr 6091 (BOL,

PRE, SAM); 9546'(STE). 2716 (witplitz): Witpltz (-DA), TBlken 3984

(BOL); witptitz-80d (-DA), Merxmtiller & Giess 3209 (PRE); TBlken 3327
‘(BoL). 2718 (Grunau): Klein Karas (-CA), Ortendahl 592 (PRE).
2816 (Oranjemund): Obib (-BA), Range 576 (PRE); Schakalberge (-BA),

de Winter & Giess 6169 (PRE); Merxmller & Giess 2329 (PRE).

ORANGE FREE STATE. - 2925 (Jagersfontein): Fauresmith (-CB), Smith
4391A (PRE). | |
CAPE. - 2816 (Oranjemund): Buchu Twins (-DC), IBlken 3376 A (BOL);
Witbank (-DC), Pillans 5122 (BGL); Annisfontein (-BD), Pillans 5534
‘(BDL); Hellskloof (QBD), IBlken 1905 (BOL); De Koei (-BD), Wisura
2517 (NBG). 2817 (Viocolsdrif): Paradysberg (-AC), IBilken 3292
(BOL); Springbokvlekte (-AD), T#lken 3263 (BOL); 32 Km south Stink-
fontein (-CD), I#lken 3930 (BOL); Stinkfontein (-CD), T8lken 3417
(BOL); 32 Km Vionlsdrif to Stinkfontein (~CD), Werger 399 (PRE);

9 Km north-west Stinkfontsiﬁ (-cC), Iblken 3428 (BOL). 2818 (Warm-
bad): 15 Km south Boodhouse (-CC), Barker 6288 (NBG); Henkries (-CC),
Phillips 1590 (SAM). 2800 (Kakamas): Vaalhosek (-DA), Barnard in

SAM 32 378; Keimoss (-DB), Barnard in SAM 32 379; Kakamas (-OC),
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Wesserfall 1064 (PFRE). 2822 (Blsn Lyon): Bergensarspad (-8C),
Acocks sub Hafstrtim 1108 (PRE). 2823 (GBriskwastad): Postmansburg
(-AC), Hutchinson 3036 (BOL, PRE). 2916 (Port Nolloth): Port Nol-
loth (-8D), Roux 313 (BOL). 2917 (Springbok): Kliphoogts (-BA),
Schlisben 11 541 (PRE); Steinkopf (-BB), 52555 5745 (GRA); Eenrist
(-BB), Pearson 3100 '(/STE). 2918 (Gamosp): 48 Km south Goodhouse
(-BB), IBlken 3686 (BOL). 2922 (Prieska): near Prieska (-DA), Bryant
105 (PRE); 315 (PRE); Smith 2383 (PRE); Hardcastle (-BD), Bryant
J 105 A (PRE). 3018 (Kemiesberg): Grootrist (-CB), Zeyher 641 (K,
SAM). 3019 (Losrissfontein): Loeriesfontein (-CD), Pearson 4888
(B0L). 3022 (Carmavan): Krantzfontein (-BC), Wilman in SAM 26 251.
3118 (Vanrhynsdorp): Stréndforntein (cC), Hall 4232 (NBG); Klawer
(-0C), Mathews s.n. (BOL); Heerenlogement (-DC), Zeyher 643 (SAM),
3119 (Calvinia): Van Rhyns Pass (-AC), Maquirs 136 (NBG); T8lken
3998 (BOL); Skilpadbos (-BD), Schmidt 42 (PRE); 129 (PRE); Doring
Rivier (-CC), Hugo s.n. (BRA, PRE); Botterkloof Pass (-CD), Maguire
200 (BOL, NBG). 3125 (Steynsburg): Corway (-CB), Galpin 5715 (GRA,
PRE). 3218 (Clanwilliam): Clanwjlliam (-BB), Rogers 16 776 (PRE);
Krakadouw Pass (-BB), Thorne in SAM 52 492; de Kruis (-BC), Stephens
& Glover in BOL 87 111; Kapitein's Kloof (-DC), Pillans 8061 (BOL);
Dasklip Pass (-DD), IBlken 4034 (BOL). 3219 (Wuppertal): Pakhuis
(-AA), Leipoldt 1309 (BOL, NH); Bidouw (-AA), Middlemost 1739 (NBG);
near Algeria (-AC), Story 2954 (PRE); Matjesrivief (-AD), Wagener 72
(NBG); Warm Bath (-CC), Stephens sub Pearson 7321 (SAM). 3222
(Beaufort West): 16 Km north Beaufort West (-BA), T8lken s.n. (BOL);
Nieuwsveld, Marloth 2145 (PRE). 3223 (Ristbron): near Nelspoort
(-AA), Pearson 1488 (SAM). 3224 (Breaff Reinet): Greaff Reinst (-BC),
Lisbenberg s.n. (PRE); Thode AS60 (PRE); wvan Rhyneveld Pass (-BC),
Theron 1025 (PRE); Aberdeen Road (-CD), sine leg. in NH 16 131. 3225

(Cradock): near Credock (-AB), Muller 691 (PRE). 3226 (Fort Beau-
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fort): Adelaids (-0B), Hutton s.n. (GRA). 3318 (Caps Town): Geel-
bek (-AA), Walgate 1018 (BOL); Rapensburg {-CD), Bolus s.n. (BOL);
Melkbosstrand (-CD), Compton 9853 (NBB); between Bokbasi & Saldanha,

Ecklon & Zeyher 1862 (G, 8, GAM). 3319 (Worcestsr): Saron (-AA),

Steyn 619 (NBG); Keroo Poort (-BC), Marluth 9075 (PRE); Worcester
(-cB), Rogers in TRV 23 549 (PRE); Olivier 201 (PRE, STE); near
Robertson (-DD), Hutchinson 1084 (BOL). 3320 (Montagu): 23 Km
south-sast of Touwsrivier (-AC), T8lken 4074 (BOL); Matjesfontein |
(-BA), Foley 76 (PRE); Gill 36 (BOL); Laingsburg (-BB), Smith 2496a
(PRE); Purcell s.n. (GRA); south-sast Laingsburg (-BD), T8lken 4097
(BOL); Montagu Bath (-CA), Page 78 (PRE); Baden (-CA), Walgate s.n.
(PRE); Cogmanskloof (-CC), Michell 39 (PRE); Montagu (-CC), Taylor
4033 (NBG); Dobbelearskloof (-DA), Esterhuysen 1870 (BOL, PRE);
Barrydale (-DC), Balpin a021 (6RA, PRE); Witteberg, Barker 4884 (NBG).
3321 (Ladismith): nsar Ladismith (-AD), Bond 256 (NBG); Garcia's

Pass (-cc),'ggggg 2748 (PRE); Thorne in SAM 38 967; Calitzdorp (-0A),
Steyn 281 (NBG); Redleigh (-DA), Steyn 258 (NBG). 3322 (Oudtshoorn):
near Prince Albert (-AA),'gglgg 11 48% (BoL). 3323 (Willowmore):
Willowmore (-AB), Smith 2798 (GHA; PRE); Swanepoelspoort (~BB), Holland

550 (BRA, PRE). 3324 (Steytlerville): Campher's Poort (-AA), Bar-

~ ker 5016 (NBB). 3325 (Port Elizabeth): Perseverance (-DC), Rodin

1286 (BOL, PRE); Redhouse (-DC), Paterson 89 (GRA); 1082 (PRE);

Aloes (-DC), Drdge 3094 (PRE)., 3326 (Grahamstown): Fluto's Vale

(-BA), Ttlken 1503 (BOL); Botha's Hill (-BA), Schonland 797 (NH, PRE);
near Breakfeast v1ei‘(-35), Acocks 11 872 (PRE). 3419 (Calsdon)i |
Gsnadéﬁal (-BR), Prior s.n. (PRE), 3420 (Bredasdorp): Stormsvlei
(-AA), Compton 5961 (NBB); Vrolikhsid Naturs Reserve (-CA), Jooste 36
(6TE); Potbarg (-BC), Taylor 435i (STE). 3421 (Riversdale): near

Riversdaie {~-AB), Bolus 11 275 (BOL); Valsch River at Middeldrift (-BA},

Muir 896 (PRE); Gauritz River (-8C), Ecklon & Zevher 1870 (SAM).

3424 (Humansdorp): Jeffrey's Bay (-8B}, Duthis in STE 29 355,
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22b. var. sinuata Toslken, var. nov. ab varietatibus aliis ramis gre-
cilibus sinuatis st squamls emarginatis.

Tstraphyle polpodacea Eckl. & Zeyh., Enum. 293 (1837).

Types Caps, Coegakop, Swartkops River and near Grahamstown,

Ecklon & Zeyher 1869 {G!; P!; S!; SAM:).

Crassula polpodaces (Eckl. & Zeyh.) Endl. ex Walp. 2 : 253
(1843). |

C._lycopodioides var. polpodacea (Eckl. & Zeyh.) Harv., Fl.

Cap. 2 : 351 (1882).
Plantae ramis gracilibus sinuatis vel decumbsntibus 30 - 50 (-80) cm
longis, 0,2 - 0,3 (-0,4) cm in diamstro foliis, minute ramosis et sine
ramis axillaribus brevis,'tsnacibus et ligneis et ligneis et internodiis
non visibilibus intsr folia adpressa, foliis veteribus non deciduis.
Folia lanceolata 0,2 - 0,3 cm longa, D;l - 0,2 cm lata, acuta. Sguamée
smarginatae. |

Type: Cape, nsar Komga, Flanagan 1795 (BOL, holo!; GRA!; PRE!).
Plants with slender sinuous or decumbent branches 30 - 50 (-80) cm
long, 0,2 - 0,3 (-0,4) cm in diamster with leaves, little branched and
without short axillary branches, tough and woody and with internodes
not visible hetween the adpressed lsaves, with old leaves remaining
attached to the stem. Leaves lanceolate 0,2 - 0,3 cm ldng, 0,1 ~ 0,2
‘cm broad, acute, ysllowish-green rarely pale grsen. Squamae dis-

tinctly emarginate.

Aﬁong shrubs in river vailey scrub vegetation; occurring
mainly in the triangle betwsen Willowmore; Port Elizabeth and King
William's Town, but sxtending its distribution as far north as Graaff
'Reinet. |

Flowsring Period: December - June.

Diagnostic Features:

Ses under the species.
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Variation and texonomic Notes:

At times the var. muscosa produce similar thin stems as found
in the var. sinUata, but in cohfrast toc the latter variety thess sps-
cimens have usually many short axillary branches, which are not found
in the var. sinuata. In the field the two varieties are sasily dis=-
tinguishad by the more eraect habit with rather sparce branching of |
ths var. muscosa while the var. sinuata forms more or lsss dense shrub-
lsts with decumbent branches. In the vicinity of Grahémstown the two
varisties often grow close togethsr but no intermediates have been

observed.

The var. parvula elso often occurs in the same area and will
have more or less adpressed leaves under ary conditions.  Howsver,
the long slendsr branches, the decumbent habit and ths emarginate squa-
- mae will distinguish the var. sinuata, but young plaﬁts without flowers

of the two taxa are indistinguishable.

Specimens sxamined:

CAPE, - 3224 (Graaff Reinet): Graaff Reinst (-BC), Thode A 561 (NH,
PRE); Bolus 384 (NH). 3225 (Somersst East): near Cradock (-BA),
Iblken 4347 (BOL). 32256 (Fort Beaufort): Lovedale Brickfislds (-DD),
Giffen 1000 (NBG). 3227 (Stutterheim): near Komga (-DB), Flanagan
1795 (BOL, GRA, PRE); East London (-DD), Breyer in TRV 16 594 (PRE).
3323 (Willowmara); Willowmore (-AB), Smidt in TRV 25 804 (GRA, PRE);
Smith 2797 (PRE);‘ Towerwater (~AC), van Niekerk 492 (BOL); Ghwarie

. Poort (-AD), TBlken 3005 (BOL). 3325 (Port Elizabseth): Paardspoort
.(-AC), Rycroft 1881 (NBG); TIBlken 4295 (BOL); Groendalkloof (-CA),

Tlken 3844 (BOL); Swartkops River (-DC), Ecklon & Zeyher 1859 (G,

P, S, SAM); . Coega (-DC), Veitch s.n. (PRE). 3326 (Grahamstown):
Alicedals (~AC), Cruden 18 {GRA); Hellspoort (~BA), MacOwan 2294 (GRA);
betwesn Committea's and Hunts's Drift (-BB), Dyer 895 (BRA); Alexan-

dria (-CB), Barnard 564 (PRE); near de Kol (-CB), Grant 9 (GRA);
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Part Alfred (-DB), Tyson in TRV 17 238 (PRE}; 1in PRE 12 985; Kowie

(-0B), Tyson s.n. (BOL). .

22c. var. rigida Toslken, var. nov. ab varistatibus aliis foliis usque
ad 2 mm longis st obtusis, cortice cadenti membranaceo.differt.

Tstraphyle propingua Eckl. & Zeyh., Enum. 293 (1837).
Typs: Cape, Kamiesberg, Ecklon & Zeyher 1868 (FI!; G!; PI:

§!; SAM!).
Crassula propinqua (Eckl. & Zeyh.) Endl. ex Walp., Rspert.
‘2 : 253 (1843).

C. lycopodicides var. obtusifolia Harv., Fl. Cap. 2 : 351

(1882), partly as for Ecklon & Zeyher 1868,

Plantas erectas 10 - 15 (-30) cm altas ramis principalibus ligneis et.
rigidis 0,2 - 0,5 (~0,8) cm in diamstro sine foliis sed cortice can-
denti membrencen, ramis multis ad basim, ramis juvenlbus folils usque
‘ad 0,3 mm in diametro et internodiis visilibus inter folia praecipus
in exsiccéta sed foliis veteribus deciduis. Folia ovata vel late ovata,
0,5 - 0,1 (—D,2)»cm longa et lata, ohtusa, apice effﬁso et gemma axil~ |
lare in quoqﬁa axilla. Sguamaa truncatas.

Type: Caps, Stinkfontein, Schlisben 11 530 (PRE, holo!; STE!).
Plants srect 10 - 16 (~30) cm high with rigid woody branchss 0,2 -
0,5 em thick without leaves and with paeling bark, branching mainly
from the base and much branched, with youngser branches with leaves
up t0.0,3 cm in diameter and with internodes visible between the lsaves
particularly in dried spacimené, with old leaves deciducus. Lsaves
ovate tovbroadly_ovate 0,5 - 0,1 (-0,2) cm long aﬁd broad, obtusse,
rarely more or less adpressed but with an.axillary bud in ths axii of
all the leaves, yesllowish-green. Sguamae truncate.

Usually in crevices or on shallow soil'cn rocks aF granite,

sandstone or quartzite; occurring from the Cedarberg northwards through
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the muuﬁtains in ths Namaqualand and Richtersveld to just north of"

tha Orange Rivar.

Flowariﬂg‘Psripdz August - November.
Diegnostic Featurss:

Ses under the specilss.
Variation and taxonomic Notes:

Although the distribution of the var. rigida and the var.
muscosa seem to ovarlap in most parts of the Namaqualand, the plants
grow rarely within hundred yards of one another. In such cases no
intermediates have besen observed. In the field the distinction be-
tween the two varisties is even greater, as thes var. rigida is usually
yellowlsh~green, while the var. muscosa has gréy—grean or greyish-
brown leaves., Ths inadequate diagnosis that Ecklon & Zeyher published

for their Tetraphyls propingqua must have besn the reason why Harvey

(1852) combined this speciss with Tetraphyle littoralis, a form of

the var. muscosa into G, lycopodioides var. obtusa.

Young plants of the var. rigida have a similar tuftad habit
as those of the var. Earvula,'but fha leaves of the latter varisty are
sharply acute and even in older plants the stems become scarcely woody
and do ndt develop the peeling bark which is characteristic of the
var, rigida. - Howsver, plants from the Cederberg often do not have ths
peeling bark, and in the north-eastern parts the plants do not have

the srect growth and in extreme forms, such as THlken 3795, the branches

are carnose. The short obtuse lsaves and the few flowsrs in the axilé
of the leaves as wsell as the shorter sepals leave no doubt that these
plants must Ee identified as the var. rigida. 1In the Kamiesberg older
, plants then have the typical pseling bark except in some specimens of'
- Ecklon & Zeyher 1868. This and the fact that thé specimens often aré
’mixed, as well as the absence of any diagnostic featurs in their des~

cription, as even the obtuse leaves are also found in their Tetraphyls
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littoralis, lesve it uncertain whether Tetraphyls propingua and the

var. rigida are similarly delimited.

Spacimens examined:

CAPE, - 2817 (Viocolsdrif): 9 Km north-wast of Stinkfontein (-CC),
T8lken 3433 (BOL); Stinkfontéin (-C0), Schlieben 11 530 (PRE, STE).
2916 (Port Nolloth): near Port Nolloth (-8C), Herre in SUG 5427 (GRA);
5876 (GHA); 2917 (Spfingbok)s Karruchab Poort (-AA), gzgg 3687 (PRE);
T8lken 3405 (BOL); 11 Km south Lekkersing (-AA), TBlken 3440 (BOL);

27 Kn north Annencus (-BA), Ttlken 3928A (BOL); Eenrietberg (-88),
Schlisban.11 555 (PRE); 9 Km north-west Komagges (-cB}, TBlken 3895
(BOL);* 3 Km north Springbok (-0B), Ttlken 3486 (BOL); Wildepeards-
hoekpas (-DC), gigggg 2559, (N8G). 3017 (Hondeklipbaai): Wallekraal:
(-eC), Pillans in BOL 18 014, 3018 (Kamiesberg): 16 Km north-west

of Bitterfontein (-CC), Acticks 14 216 (PRE). 3118 (Vanrhynsdorp):
near Nuwerus (-AB), Pearson.5542 (BOL); near Klawer Station (-DC),
Smith 2612 (GRA, PRE); Heerenlogement (-OC), Zeyher s.n. (SAM);
Nardouw Pass (-DD), Ttlken 4245 (BOL). 3119 (Calvinia): Nisuwshoudt-
vilie (-AC), Maggire 179 (NBG). 3218 (Clanwilliam): .Elandsberg (-AD),
Pillans 8082  (BOL). 3219 (Wuppsrtel): Pakhuis Pass (-AA), TBlken

3791 (BOL); Langkloof (~CG), Schlechtsr 8037 (BOL, GRA, PRE).

22d., var. parwula (Eckl, & Zeyh.) Toslken, comb. nov. st stat. nov.
[ o S i

Tetraphyle parwula Eckl. & Zeyh., Enum. 294 (1837).

Typs: Cape, Bothas Berg near Grahamstown, Ecklon & Zeyher 1871

(S, lecto!l).

Crassula parvula (Eckl. & Zeyh.) Endl. ex Walp., Repert. 2 :

253 (1843); Harv., Fl. Cap. 2 : 352 (1862).
Plants erect and tufted, rarsly with decumbent branches 10 - 15 cm long,
0,2 - 0,3 cm in diemeter with leaves, with short woody main branches
0,3 - 0,4 cm in diameter and with flaking bark when old, with lateral

branches mainly Fromvthe base, with internodes visible between the leaves
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ﬁifglhidwisévés waéfing off soon, Leaves lanceclate (0,1-) 0,2
(-0,25) cm long and 0,05 - 0,1 cm broad, acuts, spreading or curved
upwards or adpressed under dry conditions, grey-green. Squamas truncats.
Usually assoclated with rocks byt also often on gravelly slopss
in dry sclerophiyll to almost kerroid vegetaﬁion;, pcourring mainly in |
the mountains between Uniondales, Graﬁamstown and Middelburg, but spora-

dic records northwards to near Prieska are found in herbaria.

Flowering Period: Dscembser - Abril.

Diagnostic Featurss:
Ses under the species.

Vardation and taxonomic Notes:

Superficially the var. parwvula is very similar to C. pentandra
var. pentandre and especially ths shadé'Form of the former tends to
have & decumbent habit. However, plants of the var. parwula have usually
a woody base and do not root where the stems touch the ground; In ge-
neral fhs var. parwula has an ersct tufted habit somewﬁat lika C. cam-
éstria, but the latter is distinguished by its colourless awns at
" the end of the lsaves and the sepals.

This erect fastigiate habit as described by Ecklon & Zeyhar
(1837) and Harvey (1B52) leaves little doubt about the identification

of the species. However, as the specimen of the type number in the

South African Mussum Herbarium must be identified as C. pentandra var.
pentandra, the specimen in Stbckholm Herbarium was selected as a lecto~-
type.

Specimens examined:

CAPE. - 2922 (Prieska): Ashestos Hills (-AD), Esterhuysen 1187 (BOL,
NBG). 3123 (Vvictoria West): Murraysburg (-DD), Tyson 408 (GRA).
3124 (Henover): 7 Km north-west of Middelburg (-BD), Comins 733 (PRE);
Middelburg (-80), Crampton 139 (BRA). 3223 (Rietbron): above Nels-

poort Station (~AA), IBlken 5100 (PRE}. 3224 (Greaff Reinet): Graaff
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Reinst (-BC), Balpin 9917 (PRE); Kitching s.n. (BOL); near Janssn-
ville (-0C), Acocks 17 663 (PRE). 3225 (Somerset East): Bergkwagga-
park (-AB}, Brynard 190 (PRE); Cradock (-BA), Wisura 1045 (NBG);
TBlken 4348 (BOL); Halesowsn (-BA), James s.n. (BOL). 3226 (Fort
Beaufort): Fort Hare (-DD), Giffen 1002 (NBG). 3227 (Stutterheim):
King William's Town (-CD), Sim 1154 (PRE). 3322 (Oudtshoorn): near
Holgate (-CD), TBlken 1652 (BOL). 3323 (Willowmors): 12 Km south-
-wast Uniondale (-CA), TBlken 3004 (BOL); Prince Alfred Pass (-CC),
TBlken 4391 (BOL); Joubertina (-OD), Esterhuysen 21265 (BOL); TBlken
3747 (BOL). 3324 (Steytlerville): Baviaanskloof (-CB), Oliver 3132
(STE); Karreedouw Pass (-CD), TBlken 3222 (BOL); near Andrieskraal
(-0c), TBlken 3864 (BOL). 3325 (Port Elizabeth): near Uitenhage
(-cp), Schlechter 2583 (GRA); Port Elizaheth (-DC), Paterson 2588
(PRE). 3326 (Grahamstown): Coldsprings (-AD), TBlken 3057 (BOL);
Howieson's Poort (-AD), Schonland 3692 (PRE); Penrock (-BA), Schon-
land 470 (BGRA); Pluto's Vale (-BA), I8lken 1247 (PRE); near Gré-
hamstown (=BC), Schlechter 2650 (GRA); MacOwan 1806 (GRA, PRE, SAM).
3327 (Peddie): near East London (-BB), Rattray 285 (PRE). 3421
(Riversdale): Riversdale (-AB), Muir 5198 (PRE). 3422 (Mossel
Bay): Mosselbami (-AA), Moran in SAM 9064; Bartlesfontein (-AA),
Muir 1239 (BOL, PRE). 3423 (Knysna): Keurbooms River (-AB),

Gillett 1430 (BOL).
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III. Crassuls ssct. Dinacria™{Ha#v.) SchonX™in-Pflanzenfam. ed. 1, 3, 2a
PN SN ™ L W -

37 (1890).

Type species: D. filiformis (Eckl. & Zeyh.) Harv. Q
Dinacria Harv., Fl. Cap. 2 : 330 (1862); Benth. & Hook.f., Gen.
Pl. 657 (1865); Berger in Pflanzenfem. ed. 2, 18a : 401 (1930);
Adamson, Fl. Cape Psnins. 436 (1950); Phill., Gen.‘364 (1951).
Grammanthes DC., Prodr, 3 ¢ 392 {1828); Eckl. & Zeyh., Enum. 302
(1837); Harv., Fl. Cap. 2 : 331 (1862); Benth. & Hook.f., Gen. P1,
1 ; 658 (1865); Schonl. in Pflanzenfam. ed. 1, 3, 2a 1 37 (1890);.
Phill., Gen. 365 (1951).
Vauanthes Haw., Rev. Pl. Succ. 18 (1821); Berger in Pflanzenfam.
ed. 2, 18a 1 402 (1930); Adamson, Fl. Cape Penins. 437 (1950).
Annuals with ersct habit and thin wiry stems, glabrous. Leaves sessile but

with a cunsate base, dorsiventrally compressed, glabrous, with few hydathodes

on‘tha margin and mémbranous sheath bastween the lsaf bases. Inflorescence

with terminal S-merous flowers pedicellate but without pedunclas. ggéglg

1,5 - 4 mm long, rarely up to half the length of the petals, obtuse, glabrous,

. fleshy. Petals 3 - 5 (-20) mm long, forming & tubular flower with the apices

. recurved, without dorsal appendages. Stamens with yellow ahthers 0,85 ¢ 1 mm
long. Bguamas ohlong-cuneats to linear, usually truncate, fleshy whits,

~ yallow to red. Carpels with oblong-reniform ovaries with styles slender

to absent and often forming a projsction or a shisld-like structurs abpve the

laterally placed stigma; ovary with (2-) 6 - 16 (-36) owles. Fruit often
splitting along ths whole suturs ﬁut releasing the sseds through an apical v

pors.

Mainly in the south-western Cape, but C. dichotoma extends its dis-

tribution to near Springbok, while C. sebasoidss was recorded at intervals
to as far eaSt as Grahamstown.

Diagnostic Featuras:

Specias of the sect. Dinacria are annuals which have a tubular flowsr

borne in terminal cymes withnuf a peduncle, More specifically species of ths
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gect. Dinscris ars distinguished from those of the secticrs Tillaeoideae

and Glomeratae by their tubular flowsrs, narrowly cbhlong squamae and the

enthers that are 0,5 - 1,3 mm long.

Taxpnomxz

The flowers aof the ssct. Dinacrié vary greetly in size and colour,
but characteristic for this section is the even grsater variation of the shaps
and size of the stylss in differsnt species. The name Dinacria, which is

based on C. flliformis, refers to the two horns on the tbp of the ovary found

in that species. The one being the style with the terminal stigma while the

second one is an anterior projection of the short style which is recurved to

the outside (fig. 2.2). C. grammanthoides has an elongate st}le and except
for its saessile iattsrally placed stigma this speciss is indistinguishable
from C. depressa. The latter speciss is distinguished from species of the
sect. Glomeratae by its tubular flowers, narrowly oblong sgquamae and‘longer
anthers, which are the characteristics of the section. This shows.. the close
similarity of some slements of the sect. Dinacria with species of Crassula,
and that thé species included in the gensra Dinacria and Vauanthes rspresent
divergent tsendenciss iﬁ the development of the flower, as discussed in chaptérz

2., Their flowers reprasent flower types and C. dichotoma simulates'the

BGentiana - type, C, filiformis probably the Sphasritis - type and C. ssbasoidss

has its own flower type (ses also undsr the individual spscies). The sect.
Dinacria is thus used in a widsr sense than the genus on which it is based,

becauss C. depressa and C. dichotoma are included in the section.

23, C. dichotoma [Herm., Horti acad, Lugd.-Batavi 55, t.553 (1683)] L.
, Pl. Rar. Afr. 9 (1760); Ait., Hort. Kew. ed. 1, 1 : 392 (1789);
T8lken in J. S. Afr. Bot. 38 : 69 (1972).
Iconotype: Horti acad, Lugd.-Batavi t. 553.

Vauenthes dichotoma (L.) Kuntze, Rev. Ben. Pl. 1 : 232 (1891);'

Adamson, F1l. Cape Psnins. 437 (1950); Kidd, Wild Flow. Caps Penins.
plate 56,5 (1950); Rice & Compton, Wild Flow. Caps G. Hops, plate

49,2 (1951); Axelson, Western Cape Sandveld Flow. plats 49,2 (1972).
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Crassula retroflsxa Thunt. in Nova Acta Phys.-Med. Acad. Carocl,-Lsop.,

Nat. Cur. 6 1 329, 338 (1778), partly as for var. a, st Prodr. 55
(1794), pertly, et.. F1. Cap. ed. Schultes 282 (1823), partly as for
var, 8; L.f., Supp. 188 (1781); Ait., Hort. Kew. ed. 1, 1 391
(1789).  willd., Sp. Pl. 1, 2 1 1555 (1798).

Typer Caps, Thunberg in Herb. Thunbsrg 7789 (UPS, lecto!).

Cressule gentianoides Lam., Encycl. 2 : 175 (1785); Distr., Sp. Pl.
2 3 1032 (1840). |

Typet Africa, Sonnerat s.n. (P-L, holo!).

Grammanthes gentianoides (Lam.) DG., Prodr. 3 : 393 (1828); Eskl. &
Zeyh., Erum. 302 (1837); Harv., Fl. Cap. 2 : 331 (1862); Marl.,
Fl. S. Afr. 2, 1 24, plate SA (1925); Jacot Guill., Fl. Lesotho 184
(1971). ;

--- var. vera Harv., F1. Cap. 2 : 331 (1862).

--- var. chlorasflora (Haw.) Harv., F1l. Cap. 2 : 331 (1852).

Iconotype: plate 760 (K, lscto!).

Vauanthes chloraeflora Haw., Rev. Pl. Succ. 19 (1821), nom. illeg.

Grammanthes_chloraeflora (Haw.) DC., Prodr. 3 : 392 {1828}, incl.
var. by Eckl. & Zeyh., Enum. 503 (1837); Hook. in Bot. Mag. ser. 3,
8, plats 4607 (1851).

-~- var. caggia (Dr2gs) Hook.f., in Bot. Mag. ser. 3, 34, plate

6401 (1878). | |

Cressulae chlorasflora (Haw.) Dietr., Syn. Pl. 2 : 1032 (1840).

" Gremmanthes cassia E. Mey ex Drdge, Zwei Pfl. Doc. 85, 102 (1843),

nom. nud.
Annuals with erect wiry stems 5 - 15 (—25) cm long, more or less branched and
wifh leaves at approximately equal distances. Leaveg obovate, elliptic to
linear or rersly lanceclate, 0,5 - 1,2 (-1;8) cm long, 0,1 - 0,6 (-1) cm broad,
acute or obtuse, glabrous, dorsiventrally compressed and often somewhat
- . cymbiform, slightly flsshy, green; sheath up to 1 mm long and formed by thé

partial fusion of the leaf bases. Hydathodes a few on the margin, often bfown
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or black. Inflorgscence terminal cymes with 5- merous pedicellate flowers

witﬁout peduncle and with leaf-like bracts. Sepals elliptic—lanceolaté,
4 - 6 nm long, chtuse snd mnré or 18ss . recurved at the apex, glabrous, fleshy,
green. Patals oblancsolate to elliptic, (7-) 8 - 12 (-20) mm long, obtuse
to acute and without dorsal appendage, fused into a tubs 2,5 - 4 mm long, with
aplces bf the lobes recurved, yellow to orange and often marked in & deeper
colour around the throat of fhe tubs. Btamens 5 - 8 (-12} cm long, with
yellow anthers 1 - 1,5 mm long, Qith filaments scarcely broadsned towards the
base and slightly constricted wherse fused to the petal tubs. Sguamae narrowly
oblong, 0,6 - 1,3 X 0,1 - 0,3 mm, trunéate or slightly rounded and scarcely
constricted towards the base, fleshy, yellow. Carpels oblong and gradually
constricted into slender stylas usually longer than half the length of the
ovary and with terminal stigmas; ovary smooth and with 25 - 36 eloﬁgate ovules
covered with rows of papillse.

Usually on sandy soil and in Opén spaces betwsen the vegetation;
occurring from the south-western Cape ta near Springbok.

Flowering Period: September, October.

Disgnostic Features:

The large flowers with petals longer than 7 mm together with the

terminal stigmas distinguish C. dichotoma from othser species in the section.

In the genus Crassula only two annual species with yellow flowers occur, and

C. dichotoma is distinguished from C. sebaecides by its terminal stigmas and
 slightly recurved sepal apices.

Variation dnd taxonomic Notesy

The size of the plant and the number of flowers as well as their size
varies considerably according tc environmental conditions. However; some
local variation can be observed in the colour of the petals, which may vary
from yellow to more or less orange arcund the throat of the flower tube. The

. free lobas are rarely completely orangs.
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The record (Qisterlen 1001) from Basutoland must be based on a con-
fusion of specimens, ss this species was not recorded east of Caladon,

Herman's illustration, that must be taken as the type of C. dichotoma,

can bs recognizad without difficulty by its spreading and slightly kesled
sepals. |

The type locality of C. retroflexa cannot be identified, bacause

Thunberg included six differant localitises under his type description, but
did not specify which ons applisd to which of the three varieties. Tha

three varistiss ssem to refer to a. C. dichotoma ("Floribus aurantiacis,

major”), b. C. ssbasoides ("Floribus luteis, mediccris”) and c. C. filiformis

("Floribus albis, minor & tenarior"}. In Thunberg's herbarium there are

two specimens inscribed C. retroflexa, but only in the specimen 7789 the

whols flowsr is rscurved, probably due to the way the plant was pressed.
Howsver, the phrase "padicel retrofactis" in the type description would
anly apply to this specimen. The second specimen must be identified as

C. sebasnides.

Linng (1781) and Thunberg in various publication Used the name

C. dichotoma for plants of C. pellucida.

An illustration prepared for Haworth (plate 761 in Kew Herbariym),

and on which he probebly based his concept of C. dichotoma in Syn. Pl. Succ.

(1812, 1819) seem to be a seesdling of a species of Zygophyllum. However,
- in the above publications he quotss only Willdsnows description, so that

the suspidion cannct be confirmed. Haworth (1821) quotes C. dichotoma

as a synonym of Vauanthes chlorasflore, so that the latter name is illegi-

timate.

Specimens examinesdt:

CAPE. =~ 2917 (Springbok): 6 Km north of Concordia (-DB}, Hardy & Bayliss .

1153 (PRE); near Spektakel (-DA), Bolus 9547 (BOL). 3017 (Hondeklipbaai):
near Hondeklipbeai (-AD}, Pillans in BOL 18 032; L'Aus (-BB), Schlechter
11 215 (BOL, GRA, PRE); B8 Km south of Kamisskroon (-BB), L8tjsharm 7178

(PRE); Grootvallei (-BB), Thompson 445 (PRE, STE); betwsen Garies and
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Kamieskroon, da Vos 1723 (STE). 3119 (Calvinia): Vanrhynsdorp (-AC),
Hutchinson 764 (PRE); Mensieskraal {-CA}, Markotter in STE 18 487. 3118
(Vanrhynsdorp): Bitterfontein (-AB), Henrici 2164 (PRE); Klaver (-OC),
Adendorff in TRV 17 658 (PhE); Bifberg (-DD), Philligs 7645 (BOL). 3218
(Clanwilliem); Verlorenvlei (-AD), Pillans 8048 (BOL); 8068 (BOL);
Clarwilliem (-88), Mader s.n. (BRA); Piskeniers Pass (-DB), Ihlenfeldt
1050 (PRE); near Pikstberg (-DC), Schlechter 5236 (GRA); Bolus s.n.
(BOL); Howes 205 (PRE). 3219 (Wuppertal): Pakhuis Pass (-AA), van Breda
556 (PRE). 3317 (Saldanha): Hoedjes Bay (-BB), Walgate aun. (BOL).

3318 (Cape Town): Yzerfontein (-AC), van Rensburg 158 (PRE, STE); Con-

treberg (-AD), Pillans 6918 (BOL); Darling (-AD), Bolus s.n. (BOL) near
Hermon (-BD), Marsh 725 (PRE, STE); Oudsbas (-GB), TBlken 1556 (BOL); near
Mamre (-C8), Wasserfall 981 (PRE); Camps Bay (-CD), Marloth 296 (PRE, STE);
BGalpin 4024 (GRA, PRE); Table Mountain (-CD), Bolus 2788 (BOL, PRE);

Caps Flats, Marloth 6010 (PRE). 3319 (Worcester): Tulbagh (-AC), Andraea
661 (PRE, STE); Iyson 2295 (BOL). 3320 (Montagu): Montagu Bath (-CA),

Pags 109 (PRE). 3418 (Simonstown): Muizenberg (-AB), Psarson 489 (PRE);
Chapman's Bay (-AB), Wolley-Dod 3669 (BOL); Buffel's Bay (-AD), Hutchinsonv’
653 (PRE); Strandfontein (-BA), Esterhuysen s.n. (BOL); Helderberg

(-8B), Parker 4256 (BOL). 3419 (Caledon): Gansbaai (-CB), Taylor 4904 (STE).

24. C. dspressa (Eckl. & Zeyh.)Toslken, comb. nov.
P e

Gremmanthes depressa Eckl. & Zeyh., Enum. 303 (1837).

Type: Cape, Riviersondersinde, Ecklon & Zeyher 1937 (S!).

Grammanthes gentianoides (Lam.) DC. var. depressa (Eckl. & Zeyh.)

Harv., Fl. Cap. 2 : 331 (1862).

Crassula ecklonii Distr., Syn. Pl. 2 : 1032 (1840), nom. illeg.

Type: same as for Grammanthes depressa.

Annuals with spreading branches up to 5 cm high, with wiry and brown branchss

usually much branched, glabrous, and with leaves at about equal distances from
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one another. |[esves sessile, oblanceolate to elliptic, 0,4 - 1 {-1,5) cm
long, 0,2 - 0,5 cm broad,; bluntly acute to obtuse, dorsiventrally flattened
and slightly cymbiformg glabrnusﬁ slightly fleshy, green; sheath up to

0,05 cm long and formed by the partial fusion of the leaf basss. deathodes‘

a few along the margln, inconspicuous. Inflorescence terminal dichasia

with few to many S-mercus flowers loosely arranged and with pedicels not
elongating after flowering. Sepals broadly triangular, c. 1,5 cm long,
obtuse, glabrous, fleshy, green. Petals oblong-elliptic, 3 - 4 mm long
acute or obtuse and without a dorsal appendage,’Fused into é tube E. 1,5 mm
long, erect or recurved just above the sepals, white or tinged pink.
Stamens 1,5 = 2 mm long; with yellow anthers 0,5 - 0,7 mm long, with fila-
mants slighfly broadsned towards the base and abruptly constricted whers
fused to ths ﬁetal tube. Sgquemas oblong - oblanceolates, 0,8 - 1 x 0,01 mm,
each rounded or truncate at the apex, gradually and slightly constricted
towards the bass from above the middle, slightly fleshy, whits. Catgels
with oblong = reniform ovaries gradually constricted into thin styles abqut
half as long as the ovarises and with terminal stigmas; ovary with a few
blister-like papillas towards the apex and with 14 - 16 elongate 6vulés
covered with dense rows of papillas. |

On sandy soils and usually in open patchas in coastal fynbos vage-
tation; occurring from nsar Caléqcn to near Wilderness.

Flowering Period: September, October.

Diagnostic Features:

C. depressa is vary similar to C. dichotoma but is distinguished

by its white or pink petals that are up to 4 mm long. The latter is an

altogsther larger plant, while C. gramanthoides and C. filiformis are dis-
tinguishad by latterally placed stigmas and ths style continues into a
separate horn.

Variation and taxonomic Notes:

The plants show little variation but only a few collections of it
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are found in herbaria. However, the plant is described by some collectors
as locally common. | |

C. ecllonid is en illegitenate nems as thers is no reason why
Gremmanthses depressa should changs its spithet when transfered to the genus
Crassula. | '
CAPE.~- 3322 (Oudtshoorn)s Rondevlei (-DC), van Niekerk 206 (BOL). 3419
(Caledon): Swartberg (-AB), Guthrie in BOL 17 064 (BOL); Riviersondersinde

(-8B), Ecklon & Zeyher 1937 (8);. Zeyher 2512 (PRE, 5). 3420 (Bredasdorp):

Bredasdorp (-CA), Estarhuysen 19 142 (BOL); Die Poort (-CA),'Acocks 2354

(8). 3423 (Knysna): Belvidere (-AA), Duthis 1142 (STE).

25, C. grammanthoides (Schonl.) Toslken, comb. nov. et stat. nov.
P W i

Dinacria grammanthoides Schonl. in Bull. Herb. Boiss. ser. 1,5 1
859 (1897). |
Type: Cape, Swartberg near Caledon, Schlechter 5570 (GRA, hoio!,'
BOL!).
Annuals with erect branchés  up to 5 cm high, usually much branched, with
wiry brown branchss, glabrous and with leaves at about squal distancas
from one another. Leavss sessile, lanceolate; ovate to elliptig, 0,5 -1
(-1,5) cm long, 0,2 - 0,6 cm broad, obtuse, dorsiventrally flattened and
8lightly cymbiform, glabrous,vslightly fleshy, green; sheath up to 0,05 cm
long and formed by the partial fusion of the leaf bases. Hydathodes a few

along the margin, inconspicuous. Inflorescence terminal dichasia with few

to many Snmarpus flowers loosely arranged and with pedicels not elongating -
after flowsring. Segpals coblong ~ triangular, 2 - 2,5 nm lqng, obtuse, gla-
brous somawhet fleshy, green. Petals oblancaolafe, 4 - 5 mm long, bluntly
acute, and without dorsal apﬁendaga, fused into & tube.O,S - 0,4 mm long,
arect or somewhat recurved at the apex, white to ysllcw. Gtamens 3 - 3,5 mm
long, with yellow anthers 0,5 -~ 0,7 ﬁm long, with filaments somewhat broadsned
towards the bass, and abrﬁptly constricted where fused to the petal tubs.

Sguamas obleng-cuneate, 0,8 - 1 x 0, 2, - 0,3 mm, truncate or slightly rounded



220

‘gt the apex, gradually constricted towards the base, slightly fleshy,-ﬁﬁite.
1§§£2915 with oblangnranifurm ovariss gradually constricted into slendef sfyles
about as long as the ovary with dorso-laterally piaced.stigmas and contiﬁuing '
into a short horn; owvary with blistar—like papiliaa towards the apex and |
with 8 = 12 owles faintly papilloss.

| On sandy slopes in dpen.vegetation; ocourring batwsen Caladon and
Bradasdqrp. |

Flowering Period: September - October.

Diagnostic Featuress

The stigma is placed laterally in C. grammanthoides but; in contrast

to C. filiformis, the styles are almost as long as the ovary and the asstiva-

tion of the petéls is imbricats. Although the styls is sometimes slightly

broadened it is never divided into two wings as in C. gebaeoides.

Variation and taxonomic Notes:

C._grammanthoides is known only from two localities. The type spe-

"cimen has a slender style but in contrast to C,-dapressum it has a laterally

placed stigma. On the other hand Esterhuysen 23 176 has the styles slightly
broadsned ventrally and superficially it might resemble the styles of

C. sebaesoidss, but they are not divided into two wings; - In other words the

styles of C. gxammanthoides are similar to thoss of C. deprassum, but have

a laterally placed stigma and which is not as much expended as in C. ssbaeoidss.

C. grammanthoides forms the link bestwsen the genera Crassula and Dinacria.

Specimens examined:

CAPE. - 3419 (Caledon): Swartberg (-AB), Schlechter 5570 (BOL, GRA).

26. C. filiformis (Eckl. & Zeyh.) Dietr., Syn. Pl1. 2 : 1032 (1840).
L N N W d "

Grammanthes filiformis Eckl. & Zeyh., Enum. 303 (1837).

Type: Cape, Tulbagh Watarfall, Ecklon & Zeyher 1938 (BGL!;5AM!).

Dinacria filiformis (Eckl. & Zeyh.) Harv., Fl. Cap. 2 : 331 (1852);

Adamson, Fl. Cape Penins. 437 (1950).
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Crassula capillacea E. Mey. ex Drdge, Zwsei Pfl. Doc. 113 (1843),

nom. nud.
Arnmuals vith erect branches up to 10 cm high, morse or less branched, with
viry brown branches glabrous and wvith lsaves at about squal distances from
one another. |Leaves sessile, lanceolate to elliptic, 0,3 - 0,7 (-1) cm
long, 0,2 - 0,4 cm broad, obtuse, dorsiventraelly flattened and slightly
cymbiform, glebarous, slightly flsshy, gresn to brown; sheath up to 0,05 cm
long and formed by the partial fuslon of the leaf bases. Hydathodes a few

along ths margin, inconspicuous. Inflorescence a terminal dichasium with

few to many S5-merous flowers loosely arranged and with pedicels not elongating
after flowering. Sepals oblong to broadly triangular, 1 - 1,5 mm lonﬁ,
obtusa, glabrous, vary fleéhy, green. Pgtals oblanceolate, 2 - 3 mm long,
acute and without dorsal appendage, fused into a tubse up to 0,2 mm long, .
ersct and recurved just above the sepal apex, white. Stamens 1,5 - 2 mm
long, with yellow anthers 0,5 - 0,7 mm long, with filaments somewhat broadened
towards the base and abruptly constricted where fused to the petal tube.
Sguamae oblong-cunsate, 0,4 - 0,7 x 0,2 - 0,3 mm, truncate, at first abruptly
but later gradually constricted towards the base, fleshy, white to red.
Carpels with oblong-reniform ovaries slightly constricted into a bfoad style
with a dorso-laterally placed stigma and continuing ventrally into a short
horn; ovary smooth and with 2 ~ 6 almost owoild ovules covered with rows
of papillas. Fig. 2.2.

Usually on sandy soil along the coast but alsc in the mountains;
occurring from near Port Elizabseth to the Cape Peninsula and Saldanha Bay
in the narth. .

Flowering Period: August - November. {

Diagnostic Featurss:
C. filiformis is distinguished from all annual species of Crassula

by the contorted asstivation of its pstals and the somewhat ventrally bent

horn of the short style.
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Vardation and texonomic Notss:

This speciaé is remarkebly constant throughout its rangs.
The contorted asstivation of the petals of this speciss is unusual
in this section but ons immediately notlces that the gides of thes petals are
unsqually broad, i.s. the petals are not symmetrical. This and the latarally
'piacsd stigmas seam to be part of a pollination syndrome analogous to.the
Sphaeritis - type of flower as has besn discussed in the introduction. At

the same time it must bs mentioned that C. sebaeoides has an imbricate

aestivation and ths poliination mechanism is enalogous but much morg complex
in that épecias.

On the other hand the elongation of the style beyond the laterally
placed stigma is not unigue in the genus Crassule and can also often be ob-

served in species of the sect. Globulea such as C. pubescens, C. rogersii

and C. nudicaulis.

Specimens examined®

GAPE; - 3218 (Clanwilliam): Mouton's Vlei (-0B), Pillans 7443 (BOL). 3219
(Wuppertal): Pakhuis Pass (-AA), Esterhuysen 23 764 (BOL). 3318 (Cape Town):
Hopefield (-AS), Bachmann in.BDL 6295; Kuilsrivier (-DC), Zeyher in SAM 15
707. 3319 (Wbrdester):' Tulbagh Waterfall (-AC), Bolus 5391 (BOL, SAM);

Ecklon & Zeyher 1938 (S, SAM); _Zeyher 637 (PRE, SAM); Bainskloof (-CA),

Schlschter 9107 (BOL, GRA, PRE); I8lken 1601 (BOL). 3325 (Port Elizabeth):
Swartkops River (-DC), Zeyher 5070 (SAM). 3418 (Simonstown); Muizenberg
(-AB), Bolus 7009 (BOL); 7961 (BOL); Chapmans Bay (-AB), Wolley-Dod 3570
(BOL); near Rooi Els (-BD), Oliver 3029 (PRE, STE). 3419 (Caledon):
Houwhoek (-AA), Schlechter 5498 (BOL, GRA, PRE); Caledon (-AB), Bolus 6908
(BOL, PRE); Galpin 4022 (6RA, PRE); Swart Rivier (-AD), Zeyher 5070 (SAM);
Stesnboksberg (-AD), Esterhuysen 32 297 (BOL). 3420 (Bredasdorp): near
Bredasdorp (-CA), Esterhuysen 19 140 (BOL); Brandfontein (-CC), Estsrhuysen

19 040 (BOL).
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27. C. sebasoides (Eckl. & Zeyh.) Toslken, comb. .NOV.
BN Nl e A Nt

 Gremmanthes sebaeoides Eckl. & Zeyh., Enum. 303 (1837).

Typet Capa, nsar Tulbagh, Ecklon & Zeyhar 1936.

Brammanthes gentienoides (Lem.) DC. var. gsbaeoides (Eckl. & Zayh.)

Harv., Fl. Cap. 2 1 331 (1852).
=== var, media Harv., F1l. Cap. 2 : 331 (1862).
Type: Cape, Riviersondersinds, Zeyher 2512 (S!).

Dinacria sebasoides (Eckl. & Zsyh.) Schanl. in Bull. Herb. Boiss.

ser. 1,5 : 859 (1897).

Grammanthes flava E. Mey. ex Drége, Zwei Pfl, Déc, 76, 110 (1843),
nom. nud, | |
. Annuals with erect branches up to 8 cm high, more or less bhranched, with wiry
brown branches, glabrous and with lsaves at about squal distances froﬁ ones
another. Leaves sessile, oblanceolate to obovate tc elliptic or ovate,
0,5 - 0,9 (-1,2) cm long, 0,2 - 0;4 cm broad, usually obtuse, dorsiventrally
flattensd and slightly cymbiform, giabrous, slightly fleshy, green; sheath
up to 0,05 cm long and formed by the partial fusion of the leaf bases.

Hydathodas a few along the margin, inconspicuous. Inflorescance a terminal

dichasium with few to many S-merous flowers loosely arranged and with pedicels
not elongating after flowering. Sepals uslually oblong, 1,5 - 2 mm long,
obtuse; glabraus, very fleshy, greén. Petals oblanceolate 4 - 5 mm long,
bluntly acute to obtuse, and without dorsal appendage, fused into a tube c. 2
mm long, recﬁrwed abouévthe petal apex, yellow. Staméns 1,5 - 2 mm long,

- with yellow anthers 0,5 - 0,7 mm long, with filements slightly broadened to-
wards the bass and sbruptly constricted where fused to the petal tube.

Sggamae ocblong-cuneate, 0,6 - 0,8, x 0,2 ~ 0,4 mm, truncate, at first abruptly
but later gradually constricted towards the base, fleshy, ysllow. Carpels
with oblong=reniform ovaries abruptly constricted into the styles which
develop two broad wings covering the laterally placed stigmas; ovary usually
covered with blister-like papillae towards the aepex and'with 10 - iB owules

densely covered with rows of fine papillae.
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Bﬁ gravslly ﬁ; somswhat clayish slopss and usually associated with
arid country Vagetation; racordsed from a‘Few localitiaes from near Srahamstown
alﬁng the Langkloof to the Littla Kgrmo and the adjoining Breat Karoo and\v
along the mountains to near Calvinia in the north.
Flowering Period: OSeptember - Novembar.

Diagnostic Featurss:

The yellow petals are up to 5 mm long, but C. sebascidss differs

-from C. dichotoma by its adpressed petals which are up to 2,5 mm long. The

‘two wings that develop from either side of the suture on the styles and from
a shisld above the laterally placed stigmas are unique in the genus Crassula.

Variation and taxonomic Notes:

'As in other species in this section, C. sebasoides shows little

variation although it is wide-spread.

| The floral morphology is unigques with the two wing~like shislds
thatvdavelop above the stigmas leaving only a narrow gap betwsen it and the
petal tube immediately.above the stigma. The pollinating agent has to force
Itgs way into the flowsr through this narrow gap to get to the necfaries at -
the bass of the carpais. The ovaries have a more or less large spot on the

uppser part which seem to act as a guide line. In other words the mechanism

of pollination is analogous to that oF C. filiformis, but in C. sebaeoides
thare are five ubenings through which the probing pollinating agent can farce
its way into the flower. In other words the pollination syndromes of

C. filiformis and C. sebseoides are based on an analogous principlé but re-

present divergent tendencies. Also, in C. filiformis the style elongates

beyond the laterally placed stigmas while in C. sebasoides the whole margin

of the carpel on the style expands into a shield-like wing on seither side
" of the style. As discussed under the sect. Dinacria one has to consider
all five species incorporated in this section to evaluate the divergent ten-

dencies rathar:than placing C. grammanthoides, C. filiformis and C. sebasoides

in a separate genus Dinacria, because they have a laterally placed stigma.
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Bpecimens exsmined:

CAPE. - 3119 (Calvinia): Vanrhyn's Pass (~AC), Hutchinson 766 (PRE), near
Nieuwoudtville (-AC), Lavis s.n. (BOL); Leistner 360 (FRE). 3219
(wupertai): Pakhuis Pass (-AA), Galpin 11 093 (PRE); Snesuwberg (-CA),
Esterhuysen 13 067 (BOL). 3218 (Clanwilliam): Zsbrekop (-DB), Pillans
7191 (BOL); Kapitein's Kloof (-OC), Pillans 7884 (BOL); Versveld Pass
(-0c), Pillans 7145 (BOL). 3319 (Worcester): near Tulbagh (-AC),

Ecklon & Zeyher 1936 (8); 72 Km east of Karco Pomrt (-BB), Tf#lken 3542
(sOL). 3320 (Montagu)i § Km north of Matjesfontein (-BA), Acogks 17
185 (PRE); Montagu Bath (-CA), Page in BOL 15 425, 3321 (Ladismith):
Vanwyksdorp (scﬁ), Muir 3294 (GRA,PRE); Muiskreal (-CC), Galpin 4023
(GRA, FRE). 3323 (Willowmore): Uniondsle (-CA), Paterson 3139 (GRA,
5AM). 3324.(étaytlervi119): Hanksy (-DD), Paterson 3200 (BOL, GRA);
Fourdads 5779 (SAM). 3325 (Port Elizabsth): Mimosa (-8D), Begley s,n.
(’PRE);.}\ 3326 (Brehamstown): Penrock f‘arm (-BA), Dyer 572 (GRA); Beagon-
fiseld (-BC), Schonland 414 (GRA, PRE); 1679 (BOL, GRA, PRE); near
Grehemstown (-BC), Bennis 197 (GRA). 3419 (Caledon): Riviersondereinds

(-BB), Zsyher 2512 (S).
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Iv. gggfgglg ssct. Filipsdss (Harv.).SGhanl. in Pflanianfam. ed. 1,

3, 2a : 37 (1890), partly.

Type speciss: C. expansa Drysnd, in Aft.

Crassula group Filipedes Harv., Fl. Cap. 2 : 335 (1862).

Crassula group Filicaulis Schonl. in Ann. Bolus Herh, 2 :

45 (1916) st in Trans. Roy. So}:. S. Afr. 17 : 161 (1929);

Berger in Pflanzenfam. sd. 2, 18a : 388 (1930); Merxmiiller

et al. in Ann. Naturhist., Mus. Wien 75 : 112 (1971).
Perannials with dacﬁmbant or prostrate habit, with herbaceous stems
rarely slightly carnose orlwobdy, glabrous or hairy. Leaves often witH
a short pstiole or at lsast with cuneate base rarely sessile, dorsiven-
trally compressed to terete, glabrous to hairy, with few hydathodes
mainly along the margin but also mors or less spread over the upper sur-

face, with membranous sheath betwsen the lsaf bases. Inflorescencs

single S-merous flowers in the axils of the leaves but sometimes clus-
tered at the apex of the stems and ushally the pedicels elongate some-
what with the.maturity of the fruits., Sepals 1 - 3 mm long, linear-
-glliptic to lanceolate and shorter than the petals, obtuse or bluntly
acute, glabrous or hairy, fleshy. Psetals 1 - 3 mm long, at first |
forming a tube then recurved to form a star-like flower. Stamsns with
yellow to brown anthers (0,3-) 0,4 - 0,6 mm long. Sguamae oblong to
sguare, truncate, usually slightly constricted towards the base, mem-
brancus, pale yellow or whits. Carpels with reniform ovaries graduelly
constricted into thin styles usually only half as long as ths ovaries.
and with terminal stigmas; ovary. with 2 - 12 owles. Fruit usually
Splitting along the whole suture bdt releasiﬁg the seeds through an
apical pors.

The sect. Filipedes includes few speciss, but some of them are-

widespread in Southern Africa, also tropical Africa and Madagascar.
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Diagnostic Features:

| The perennial plants have prostrate or decumbeﬁt»branches whiéh
are scarcely carnose or woody and with singls Flowers.in the axils of
the leaves or rarely the flowers are clustered at the apex; In contrast
to speciss of the sect. Glomeratae they are perennial species with'single
flowers in the axils of the leaves due to sympodial growth and ths ovulés
as wall as the seeds are dasnsely cerred with papillas (sea also dis-

cussion below). C. pellucida of the sect. Anacampseroides is dis-

tinguished by its large star-like flowers with the petals spreading from
the base,; the long slender styles and the pink to purple anthers.-
Taxanomy : ‘ | |

The sact. FiliEédes is delimited here in a much stricter sense
and most of the spscies included by previous authers ars now transfered
to different sections. For 1nstanca, species of the sect. Filipedes
are in many respects similar to those of the sections Glomeratas,

Anacampseroides and Deltoidea, as pointed out in chapter 6 and in the

discussion bf the respective sections., However, thess 'similar specieé'
are placed here into different sections, because they form part of de-
velopmental lines found in these respective sections. At the same time
it is convenient to maintain the sect. Filipedes, because all the sec-
tions of the subgen. Levifolia seem to show at least in a few species
Qreat similérity to some of the speciss of the sect. Filipedes.

Species of the sect. Glomerataa (see also discussion under that
section), which are similar to those of the sect. Filipedes have glabrous
seeds and a loosely cymose inflorescence at the end of terminal and lateral
branches. In the sect. Filipedes the single flowers are axillary due
to sympodial growth, and even the flowers are clustered at the end of
the branches they are usually altsrnately arranged (see also discussion

under the sect. Tillaeoideas),which indicates that the apices of the

branches are merely condensed, and this does not repressnt a cymose

arrangement.,
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Similarly the subsect. Fasciculares (sect. Anacempseroides) o

was apperently artificially separated from the sect. Filipedes, but it

rapresants a devalopmental 1ine that leads up to other species of ths

sect. Anacempsercides. For instanbe, C. pellucida subsp. alsinoides

which has dscumbent branches and single flowars in the axils of the
leaves produces open star-like flowsrs, stylaes about as long or longer
than the ovaries and seeds with subdistinct papillaes, which are all

characteristics of the sect. Anacampseroides.

C. @lsieas of the sect. Deltoidea is in vegstative characters .

very similar to C. papillosa of the sect. Filipedes, but has a terminal

cymose inflaorescence and tubular flowers typical of the sect. Deltoidea.
Within the sect. Filipedes considerable variation is found and
especially the complex species C. expansa shows divergent dévelopménté._
For instance, in the northern Natal, Transvaal and tropical Africa”fhe
var. browniane with its various locsl variations has flat leaves with
scattered hydathodes over the upper surface. In contrast tpthis'the o
var. pyrifolia from Namaqualand has tererete lsaves also with the
hydathodes scattersd over most parts of the leaves; whils typical

C. sxpansa has its hydathodes only along the margin.

28. C. papillose Schonl. Bak.f. in J. Bot., Lond. 36 : 371 (1898);
P W W, W ; :

Schonl. in Ann. Bolus Herb. 2 : 51, fig. 2, plate 2, 3 (1918)

et in Trans. Roy. Soc. S. Afr. 17 : 182 (1929).

Type: Caps,; Matroosberg, Marloth 1999 (GRA, holo!; BM; ; PHE!)}

C. limosa sﬁhonl. in Rec. Albany Mus. 1 ; 58 (1903).

Type: Cape, Andriesberg, Galpin 1922a (GRA, lacto!).
Perennials with prostrats herbaésous stems forming denss cushions up to
20 cm in diameter; much branched and branches repsatedly rooting at the
_nodes, glabrous. . Leaves sometimss with a petiols up to 0,1 cm long;

lamina elliptic to oblanceolats, 0,15 - 0,3 cm long, 0,05 - 0,15 cm broad,
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usually sbtuse, dorsivantrally flettened tc somewhat convex Dn.both
surfaces, minutely paplilloss to almost glabrous, fleshy, green to red;
gheath c. 0,02 cm long, membrancus. Hydathodss few along the margin, |

inconspicuous.  Inflorescence single 5(4)-merous flowers in the axils

of ths leaves and with a pedicel up to 1 cm long when fruiting. Sepals
lanceolate to almost ovat;% 1 ~ 2 mm long, acute or obtuse, minutely
papilloss towards the épex, fleghy green to red. Pstals elliptic-
~oblong, 2 - 3 mm long; acute and without dorsal appendege, fused into
a tube up to 0,3 mm long, with the lohes spreading, white rarely tinged
pirk. Stamens c. 2 mm long, with yellow anthers 0,4 - 0,6 mm long, |
‘with filaments somewhat constricted towards the base and slightly con-
stricted where fused to the petal tube. Squamae oblong to almost square,
0,5 - 0,6 x 0,3 - 0,5 mm, truncate and gradually constricted towards
the base, almost membranous, white. Carpels with reniform ovaries
abruptly constricted into the slender styles which are up to half as
long as the ovaries and with indisfinct terminal stigmas; ovary smooth
and with 2 - 4 slongate owvules densaly covered with rows of papillée.

On moist soil in desp shade under rocks or in caves and often
at high altitudé; racordsd from scattersd localities from near Qusens-
town to the mountains of the South-western Cépe Provinca.

Flowariqg,Period:' December - April.

Diagnostic Features:

C. papilliosa produces similar prostrate mats on moist soil as

C., tenuicaulis doss, but the former is distinguished by its smaller

leaves (up to 3 mm long); its open cup-shaped flowers and 2 - 4 owles

per carpel.

Variation and texsnomic Notes:

The species shows 1littls variation excspt in the size of the
lgaves with different environmental conditiors. Alss, plants from the

Caps Paninsuia have glabrous or almost glabrous leaves.
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The numbasr of the type spescimsn of C. limosa was changsd to

Galpin 1922a, sc as to distinguish it from a specimen of C. vaillantii

collected at the same locality in 1695. It became necessary to chose
a lectotype, bscause Galpin rscollscted the same plant at the same lo-
cality in 1901 and gave this collection alsoc the number 1922, and to
which 1t is now referrsd to as 1922b.

Specimens sxamined:

CAPE, - 3027 (Lady Grey): Majuba's Nek (-CB), Hepburn 105 (GRA);
Doodmanskraens (-DD), Balpin 6612 (BOL, GRA, SAM). 3124 (Hanover):
Bnesubergs, Bolus 2061 (BOL, GRA). 3125 (Quesnstown): Andriesberg
(-DA), Balpin 1922a (GRA); 1922b (PRE). 3219 (Wuppertal): Snesukop
(-CA), Estsrhuysen 7545 (BOL, NBG, SAM); Krakadouw (-CA), Esterhuysen
15 000a (BOL); Bokkevsld Tafelberg (-CD), Esterhuysen 3972 (BOL).
3318 (Cape Town): Fernwood Peak (-CD), Esterhuysen 30 053 (BOL);
Postern Buttress (-CD), Esterhuysen 23 972 (BOL). 3319 (Worcester):
Breat Winterhosk (-AA), Marloth 2314 (PRE); Snsesugat Peak (-AA),
Esterhuysen 19 766 (BOL, PRE); Little Winterhoek (-AA), Esterhuysen

13 759 (BOL); Hansiesberg (-AB), Esterhuysen 25 719 (BOL); Milner

-

Peak (-AD), Esterhuysen 8481 (BOL); Buffelshoek Peak (-AD), Esterhuyse
o4 054 (BOL); Moster's Hoek (~AD), Esterhuysen 9854 (BOL); Baviaans-
berg (-BA), Campton 12 881 (NBG); Matroosberg (-BC), Marloth 1999

(BM, GAA, PRE); Slanghosk Peak (-CA), Esterhuysen 22 281 (BOL); Waai-
hosk (-CB), Esterhuysen 22 619 (BOL, PRE). 3320 (Montagu): Misty
Point (-CD), Esterhuysen 24 599 (BOL). 3321 (Ladismith): Towsrkop
(-AC), Esterhuysen 18 505 (BOL); Sewewssekspoort (-~AD), Andrasa 1343

(GRA, PRE, STE); Primos 65 (PRE, STE).

29. C. expansa Dryand. in Ait., Hort. Kew. ed. 1, 1 : 390 (1789) et
VT W N

ed. 2, 2 : 196 (1811): DC., Prodr. 3 : 389 (1828); Harv.,

Fl. Cap. 2 : 354 (18562): Schonl. in Trans. Roy. Soc. S. Afr.



17 : 184 (1925).
Type: Caput Bonas Spsi, Masson s.n. (BM, holo!).
- Perennials with decumbent or rarely scrambling braenches 10 - 20 (-35)

cm long, herbaceous, carnose or slightly woody, with or without ad-
ventitious roots and with old leaves remaining attached to the stems.
Leaves rarely with a psticle up to 0,4 cm long, but ususlly sessils;
lamina lanceolats, elliptic to broadly cbovate {0,4-) 0,6 - 2 (-3,5)

cm long, (0,1-) 0,2 - 0,4 (-1,5) cm broad, subulate to obtuse, glabrous
or hairy, green, ysllowish-green to brown; sheath 0,1 - 0,2 cm long,
membranous. Hydathodes along the margin or more or less scattered

over the leaf surface, sometimes conspicuous, Inflorescence single

S-merous flowers in the axils of the leaves but sometimes clustered

at the apex of the branches, with pedicels usually slongating much

after flowsring (up to 5 cm long). Sepals linsar-ohlanceclats to
linear~-triangular, 2 - 3 mm long, flashy, green to brown. Petals
elliptic-oblong, 2,5 - 4 mm long, acute or obtuse or rounded but with-
out dorsal appendage, fused intoc a tube 0,15 - 0,3 mm long and with
lobes spreading or recurved at the apax, white often tinged red.
Stamens 2 ~ 3 mm long, with white to black anthers 0,4 - 0,7 mm long,
with filaments scarcely broadened towards the base and abruptly con-
stricted where fusad to the petal tube. Sguamae transversely ablong

to square, 0,3 - 0,4 x 0,5 - 0,6 mm, truncate and slightly constrictsd
towards the bass, pale yellow to orange. Carpels with ohlqng reniform
ovariss more or less abruptly constricted into slender stylss about half
as long as the ovariesland with insignificant terminal stigmas; ovary |
smooth or rarely with a few cilia along the suture and with 6 - 12 (-16)
elongate owules covared with rows of subdistant papillae.

Diagnostic Features:

Perennial suffrutices with brittle branches with single flowars

in the axdls of the leaves and they are often found in dry savanna or
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karroid vegetation. Both C. pepillose and C. tenuicaulis are dis-

_tinguiahed by thesir softly herbeceous prostraete branchss and in contrast
to thoss of the var. peculiaris they are glabrous.

The vaf. fragilis and the var. psculiaris are distinguished
from the other varisties by their more or less-compressed leaves, which
ars obovate and hailry or at least the sepals are covered with hairs.

The var. psculiaris is distinguished from the var. fregilis by its

prostrate habit, ths arrangement of the hydathodes along the margin and

that it grows only in deesp shade under cliffs at high altitude on the
Swartbsrg mountain renge. The var. expensa does not produce tough stilt»
roots along the stems as in ths cese of the var. filicaulis and the
var. pyrifolia, but might occasionally have soft adventitious roots
which start branching immediately below the branches. The var. fili=-
caulis grows only in close proximity of the sea along the southern
Cape coast and if the flowsers are clustersed towards the apex the sub-
tending leaves are nof shorter than 3 mm. In contrast to the var.
pyrifolia the hydathodes are arrangsd in more or less clear two rows
along tha_margin, while in the var. pyrifolis they are scattered over
the upper surface. The flowars are clustered at fhe apex in the var..
pyrifolia and it occurs mainly in the foot hills to the west of the
mountains running north-~south through the Nemaqualand and Richtersveld.

Variation and taxonomic Notes:

The extensive variation found in this specieérﬁﬁﬁlmuch of which
can be attributed to local veriztion is discussed under the individual
“varieties. C._sxpansa is acceptad here as a speciss complex similar
to C. tetragona, but in C. expansa varistal rank is given to the taxa
recognised within it, bacéusa their scclogical tolerances are sc wids
that often different forms grow néxt to one another. Direct evidence
of hybridization has not besn observed in the field but might have to

be reinvestigated in the cass of the var. fragilis and var._expansa in
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Ebéﬂnorth-eastern_Natai. Also, ;fthW'far the flat-leaved form of the'
var. expansa, which nccufs usually on Foresf margins, and the Fﬁrm with
the almast tersts leavss, which growslin drysr scfub vegetatinn-shﬁw.a_
complate range of intérmediates, because of extensive Hybridization
cannot be svaluated only in the field, because 1n many parts of the
sastarn Caps Prcviﬁca these two habitats occur so close to ons another.
Neither plants with convex leaves nor those with compressed leaves show
appreclable changss when grown under similar conditions in a glass house

(sse also discussion under var. expansa).

29&.;var.}§fggg53 : ‘
C. expansa Dryand. in Ait.; Hort. Kew. ed. 1, 1 : 390 (1789)
et eds 2, 2 : 196 (1811); Willd., Sp. P1. 1 : 1561 (1793);
DC., Prodr. 3 : 389 (1828); Harv., Fl. Cap. 2 : 354 (1852);
Britt. & Bak. f. in J. Bot., Lond. 35 ; 483 (1897); Schonl.
in Ann. Bolus Herb. 2 : 55, fig. 6, plate 3 fig. 8 (1918)
et in Trans. Roy. Soc. S. Afr. 17 : 184 (1929).
Sedum expansum (Dryand.) Kuntze, Rev. Gen. Pl, 3,2 : 84 (1898).'u

Grassula;pfostrata Thunb., Prodr. 54 (1794) st in Fl. Cap. ed.

Schultes 282 (1823),

Syntype: Cape, Thunberg in Herb. Thunberg 7781 (UPS!); 7782 (UPS!).

C. parviflora E, Mey. ex Drage, Zwei Pfl.Doc. 57, 66, 134

(1843), nom. nud.

C. albicaulis Harv., F1. Cap. 3 : 353 (1852).

Type: Cape, Eselsfontein, Whitehead s.n. (TCD!).

C. peploides sensu Schonl. & Bak. f. in J. Bot., Lond. 36 :

372 (1898), non Harv.
Perennials with herbaceous branches rarely slightly woody at the base,
decumbent, up to 20 cm leng and without stilt roots but rarely with fine

adventitious roots which branch immediately. Leaves sessile linsar-
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-lanceolats to elliptic, 0,15 - 0,3 (-0,4) cm broad, acute or obtdgev
dorsiventrally compressed te almost terste but with a narrow flat upper
surfacé, glabrous and with.hydathmdas arranged in ons or two rows along
the margin. Flowsrs singls in the axils of the leaves, but ofteﬁ also
clustersed towards the apex. Sgpals about half to almﬁst as long as
the pstals, obtuse glabrous.

| Usually on rocky slopes but: showing a wide toleranca‘of habi-~
tats from arid regioné, such as ;hé Namacualand and the southern parts
 of the Karoo to forest margins along the Natal coast.
Flowaring Pericd: Plants are mainly flowsring in summer, but flowers

can be found at any time of the year after sporadic rains in arid regions.

Diagnostic -Features:

The var. gxpansa is distinguished by its glabrous leaves and
sepals as well as by the absencé of stiff stilt roots. If plants ef
At produce adventitious roots, which has been observed in a few casss,
they branch immsdiatsly and do not become woody .

Variation and taxonomic Notes:

Along the coastal foothills in Natal soft herbaceous plants
with dorsiventrally compressed lsaves occur, and this form is still
found associated with forested areas near King William's Town and the
Suurbarg mountains north of Port Elizabeth. However, in the adjoining
drysr vallsy scrub vegstation plants with leaves with more and more con-
vex undarsurface are found. The hydathodes are in & single row in
" Natals, but they become slightly scattered with the development of a
more convex undersurface. In the vicinlity of Port Elizabeth and even
more 8o to the north and north-west of it, the plants have usually a ’
very convex undersurface and the hydathodes ars arrangsd in two rows.
This is the form typical of the Little Karoo, the southern Great Karoo
and most parts of Namagualand. Evan.mora characteristic of these plants

ars the pale yellow to almost white fleshy stems sf<thsseplants and
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which sesm to have induced Harvey's spithet "albicaulis". The prs-
served type specimaen collscted by Masson, 9ﬁ6 which had flowered in
1774, 1s elso of this most commonly found type. 0On the other hand
the two type specimens of C. prostrata Thunb., as well as most of the

spscimens of Drége's C., parviflora are of the finer sastsrn Cape form.

Specimens distributed by Ecklon & Zsyher under C. filicaulis afe a

mixture of plants of the var. expansa and the var. filicaulis.

Another form of the var. gxpansa occurs on the sandy flats
sast of the Lsbombo mountains and it is distinguished by its often rather
long petals (up to 4 mm long), and the broadly elliptic lsaves. How-
sver, the size and shape of the leaves of this plant vary greatly and
in southern Méggéiique they tend to be narrower and very similar to
those of plants along the southsrn Natal coast.

This broad-<leafed form is often confused with the var. fra-

gilis. Typical var. fragilis occurs in the Lebombo mountains, but
the two forms never occur close to one another. In the ceﬁtral Natal
the leaves of the var. fragilis are often less hairy and at times gla-
brascent so that the létter variety can only be distinguished by its
puberulous sepals and scattered hydathodes in 11%; material. Herba-
rium material from the area between Mkuzi and Nkandla is often diffi-
sult to identify with certalnty.

Two specimens from the Transvaal (Wilms 517 from Lydenburg
and Galpin 12 995 from Machadodorp) must according to the above cha-
‘ractsristics be identified as var. expansa, and are very similar to plants
from the Natal coast. No recent records of similar plants have been
20;%§q£ed nor could they be traced e; the above localities, whiéEZﬁEmgg;A1:

AU
givg precise collecting data.

Specimens examined:

TRANSVAAL. - Lydenburg (-AB), Wilms 517 (K); Machadodorp (-CB), Balpin

12 995 (BOL, PRE).
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NATAL. = 2632 (Bella Vista); Ndumu Game Reserve (-CC), Hancack 40
(PRE); near Mekane's Pont (-CO), Ross 1964 (NH). 2731 (Louwsburg):
Ingwavuma (-BB), Stray 477?(NHj; Pongola River (-AB), Moll 4523 (NH);
Umpangazi (-DA), Strey 5085 (NH). 2831 (Nkandla): Bebanango (-AC),
Venter 2932 (PRE)., 2832 (Mtﬁbatuba)x Hluhluwe Gams Reserve (-AA),
Ward 2655 (NH). 2929 (Underberg): Lions River (-BD), Moll 1323 (PRE).
2930 (Pistermaritzburg): Hela Hela (-CC), Strey 10 895 (BOL, NH);
Byrne (-CC), Stresy 10 944 (BOL, NH); Cato Ridge (-DA), Jecobsen 3336
(PRE); Drummand‘(—OA), Rump in NH 20 235; Inanda (-DB), Wood 172
(SAM); ODurban (-DD), Wood in NH 2810, 3030 (Port Shepstons): St.
Micheals-on-Sea (-CD), Nicholson 1162 (PRE).
CAPE, - 2917 (Springbok): Stainkopf (-BB), Schlechter 11 563 (BOL,
GRA). 3017 (Hondeklipbasi): near Hondeklipbaai (-AD), Pillans in
BOL 18 015; 8 Km north Garies (-DB]; Lewis 1672 (SAM). 3018 (Kamies-
berg): 7 Km north-sast Garies (-AC), Leistner 7356 (PRE); Garies (-CA),
Marloth 12 496 (PRE, STE); Radin 1402 (BOL, PRE); Eselsfontein (-8C),
Whitshsad s.n. (TCD); 25 Km north Bitterfontein {-CC), Ttlken 1998
(BoL). 3019 (Losriesfontein): near Losriesfontein (-CD), g@}ilggr_r_g
van Breda 9832 (PRE, STE); IBlken 3563 (BOL). 3029 (Kokstad):

Mount Currie (-AD), Sister Stephanis 643 (BOL). 3118 (Vanrhynsdorp):

near Bitterfontein (-AA), Hutchinson 808 (BOL, PRE); Pearson 6816
(BOL); near Nuwerust (-AB), Pearsocn 5504 (GRA); 48 Km north of Van-
rhynsdorp (-BC), ISlken 4221 (BOL}; 25 Km north-east Vanrhynsdorp

" (-BC), Marsh 424 (STE); Holrivier (;ca), Pearson 4889 (BOL, NBG);
Stranc‘f‘ontsin (-cc), Wisure 305 (NBG); Klaver (-OC), Barker s.n. (BOL);
Doringrivierbrug (-DC), IBlken 5147 (PRE). 3119 (Calvinia): Vanrhyns-
Pass (-AC), IBlken 4000 (BOL); near Calvinia (-BD), Schmidt 551 (PRE).
3126 (Quesnatown): nesr Quesnstown (-bD), Everitt s.n. (PRE); Lessey~-
ton Drift (-DD), Balpin 2556 (eRA). 3218 (Clanwilliam): Elandsberg

(-AD), Pillans 7901 (BOL); near Clenwilliam (-BB), Diels 309 (GRA);

Y
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Bullhogkdam (-BB), Thompson 1052 (STE); 64 Km south Lambertsbay (-CB),
Boucher 98 (STE). 3220 (Sutherland): Houthoek (-CA), Hanekom 1120.
(PRE). 3222 (Beaufort West): Klipbank (-AD), Pillans in BOL 16 454,
3223 (Rietbron): above Nelspoort Station (-AA), IBlken 5101 (PRE).
3224 (Greaff Reinst): Graaff Héinet (-BC), Bolus 18 (BOL); Henrici
4932 (PRE). 3225 (Sommerset East): 24 Km horth of Swaarshoek Pass
(-AD), TBlken 3046 (BOL); Bosberg (~DA), van der Walt 295 (PRE);
MacOwan s.n. (BOL); Somerset East (-DA), Barker 4960 (NBG). 3226
(Fort Beaufort): @watyn (-BB), Galpin 8111 (PRE); 9 Km south of Fort
Beaufort (-OC), Acocks 12 763 (PRE); Alice (-DD), Sidsy 709 (PRE);
Giffen 1005 (NBG). 3227 (Stuttérheim): Windvoelberg (-AC), Sim s.n.
(GRA, SAM); near Stutterheim (-CB), Galpin 6305 (GRA); Komga (-DB),
Flanagan 1081 (BOL, GRA, SAM); King Williams Town (-CD), Sim 1443
(NBG, PRE). 3208 (Butterworth): Idutywa (-AB), Pegler 545 (PRE).
3317 (Vredenburg): Hoedjiesbaai (-BB), Treleavan 211 (SAM); near
Vredenburg (-BB), Pillans s.n. (BOL). 3318 (Caps Town): near Mamre
(-cB), Mauve 4240 (PRE, STE). 3319 (Worcester): Matroosberg (-BC),
Davidson s.n. (SAM); Worcester (-CB), Olivier 185 (PRE, STE); van Breda
s.n. (BOL); 12 Km Robertson to McBregor (-CD), Mersh 1062 (STE);
Langvlei (-DC), van Breda 2084 (PRE). 3320 (Montagu): Montagu Bath
(-CA), IbBlken 4312 (BOL); Ashton (-CC), Compton 11 844 (NBG); 8 Km
east of Montagu (-CC), Levyns 453 (STE). 3321 (Ladismith): 8 Km south
of. Ladismith (-CA), T8lken 5365AI(PHE); van Wyksdorp (-CD), Muir 3379
(GRA); 3714 (GRA). 3322 (Oudtshoorn): Cango Caves (-AC), Bolus s.n.
(soL). 3323 (Willowmors): Towerwater Poort (-AC), Peers sub Marloth
13 305 (PhE). 3324 (Steytlerville): 30 Km west of Steytlerville
(-Ac), I8lken 5387 (PRE); Lowsr Baviaanskloof (-DA), T8lken 3853 (BOL);
near Hankie (-DD), Ttlken 3851 (BOL); Gamtoos River (-AD), Barker 6899
(NBG); 7869 (NBG). 3325 (Port Elizabeth): near Glenconnor (-AC),

T8lken 4298 (BOL); noar Uitenhage (-CD), Zeyher 985 (GRA); Schonland
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3276 (GRA); Thods AS47 (NH, PRE); Addo Park (-DB), Liebenberg 6333
(PRE); 7394 (STE); Swartkops River (-DC), ;gxhgg 2524 (PRE, SAM);
near Port Elizabeth (-DC), Balpin 6457 (GRA, PRE). 33256 (Grahamstown):
Alicedalse (-AC), Cruden 103 (GRA); Pluto's Vale (-BA), Tdlken 1243
(PRE); 16 Km north Grahamstown (-BA), Story 2591 (PRE); Gueen's Road
(-BC), Schonland s.n. (GRA); near Brahamstown (-BC), MacOwan 820 (GRA);:
2304 (SAM); Port Alfred (-DB), Bennie 251 (GRA); Iyson sub Marloth
8520 (PRE). 3419 (Caledon): Slangrivier (-BB), Walgate 844 (PRE);
Strandklaoof (-CB), Oliver 3028 (PRE, STE). 3420 (Bredasdorp): Storms-
vlei (-AA), Esterhuysep 18 243 (BOL, PRE); Swellendam (-AB), Lisben-

- berg 6435 (PRE, STE); Ds Hoop (-AD), van der Merws 1175 (PRE); 1895

(STE); Potberg (-BC), Dliver 3210 (STE); Brandfontein (-CC), Ester-
huysen 19 038 (BOL, PRE). 3421 (Riversdale): near Riversdale (-AB),
Marloth 5805 (PRE); "Bolus 11 275 (BOL); Schlechter 1979 (BUL, GRA).
3422 (Mosselbaai): near Mosselbaai (-AA), TBlken 3709 (BOL).

Caput Bonae Spei, Masson s.n. (BM); Thunberg in Herb. Thunberg 7781
(ws); 7782 (UPs).

29b, var. filicaulis (Haw.) Toelksen, comb. nov. st stat. nov.
NN NS

C. filicaulis Haw. in Phil. Mag. 24 : 187 (1824), 'filicaule';

DC., Prodr. 3 : 384 (1828); Eckl. & Zsyh., Enum, 295 (1837),
partly.

Iconotype: plate 768 (K, lecto!).

C. maritima Schonl. in Bull. Herb. Boiss. sér. 1, 5 : 852 (1897).
Syntypes: Cape, Hawston, Schlechter 9469 (BM!; BOL!; G!;

GRA!; Ki!; Pi!; PRE!; 2!); Port Elizabeth, Kemsley s.n. (GRA).
C, uniflora Schonl, in Trans. RAoy. Soc. S. Afr. 17 : 186

(1929); Adamson, Fl. Cape Panins. 431 (1950).

Type: Cape, Melkhoutfontein, Muir 5740 (GRA, holol; PRE:).
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Pérennials with carnose to woody branches, usually decumbent and up to
20 cm long and with several rigid stilt focté along the branches.
Leaves sasslle, lanceolate 0,1 - 0,2 cm broad, subulate, more or less
flat abovs but very convex below and rarely almost tersts,glabrous and
with hydathodes usually in two more or less clsar rows along ths margin.
Flowers single in the axils of the upper leaves which are scarsely
reduced. Sepals about as long as the petals and sharply acuté.

On sandy slopss and often on coastal dunes; occurring usually
in close proximity .ef the ssa from Port Alfred to the Cape Peniﬁsula,
but sometimes slightly more inland and usually assoclated with surface
limestone in the vicinity of Bredasdorp.

Flowering Period: Mainly June - December, but in many places flowers

ara found throughout the year.
Diagnostic Features:
See under the species,

Variation and taxonomic Notes:

This variety is easily recognized by its wiry woody stems and
sfilt roots. These roots are mentioned by Haworth in His description
and are depicted in the illustratien of the type plant prepared for
Haworth, and which y;g'chosan as a lectotype in the absance a preserved
specimen. |

Tha type specimen of C. uniflora is a depauperats plant of
the var., fllicaulis as it is often found on calcareous outcrops between-
Bredasdorp and Riversdale.

A number of specimsns distributed by Ecklon & Zeyher under theu

name G, filicaulis must be identified as var. expansa.

Specimens examined:

CAPE. - 3317 (Saldanha): ODanger Bay (-BB), Compton 18 909 (NBG).
3318 (Cape Town): Melkbosstrand (-CB), Compton 9851 (NBG). 3322

(Oudtshoorn): Wilderness (-DC), van Niekerk 238 (BOL); Vlugge-ds-
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Smidt s.n. (BOL). 3325 (Port Elizabeth): Suurberg Inn (-BC),
Archibala 5925 (PRE); Port Elizabsth (-DC), Kemsley s.n. (GRA}; SAM

35 881; Walmer (-DC), Paterson 1076 (BOL); Humewood (-DC), West o0
(BOL, GRA). 3326 (Grahamstown): Port Alfred (-DB), Galpin 324 (PRE);
Schonland>1557 (BRA); in TRV 2695 (PRE). 3418 (Simonstown): Buffel's
Bay (-AD), Pillans s.n. (BOL); sSalter 1845 (BOL, NBG).V 3419 (Caledon)s
Hawston (-AC), Schlechter 9469 (BM; BOL, G, GRA, K, P, PRE, Z);
Hermanus (~-AC), de Villiers in STE 9045; east of Gansbaai (-CB), Oliver
3028 (PRE, STE); Stokoe 7597 (BOL). 3420 (Bredasdorp): Potberg

(-BC), Esterhuysen 23 179 (BOL); Dis Poort (-CA), Taylor 4314 (PRE);
Wagserfall 395 (NBG); Agulhas (-CC), Pillans 8159 (BOL); Esterhuysen
5024 (BOL). 3421 (Riversdale): Mslkhoutfontein (-AD), Muir 3740

(6RA, PRE); 4888 (PRE); Stillbaai (-AD), Jordaan in STE 18 486.

3422 (Mosselbaai): Goukamma (-BB), Heinecken 177 (PRE). 3423 (Knysna):
near Knysna (-AA), Schonland 3408 (GRA); Peers s,n. (BOL); Keurboom-
strand (-AB), Codd 3579 (PRE); Keurboomsrivier (-AB), Gillett 1328
(BOL); Plsttenberg Bay (-AB), Hutchinson 1350 (BOL); Rogsrs 26807
(PRE). 3424 (Humansdorp): Humansdorp (-BB), Phillips 3357 (PRE);

Christie 47 (GRA); Jeffrey's Bay (-8B}, Taylor 5141 (NBG).

-29c. var. pyrifolia (Compton) Toelken, comb. nov. et stat. nov.
AN

C. pyrifolia Compton in J. Bot. Lond. 70 : 283 (1932).

Type: Cape, near Bitterfontein, Moller sub Compton 3954
(8oL, hola!).

C. albicaulis sensu Friedr. in Prodr. Fl. S, W. Afr. 52 :

24 (1968), non Harv,
Perennials with slightly woody to carnose branches dscumbent or scrambling
and up to 40 cm long, with mors or less rigid stilt roots. Lsaves
sessile, lanceolats to oblanceolate 0,15 - 0,3 (—0,4) cm broad, acute

or obtusse, terate or almost so, giabrous and with hydathodes scattered
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ovar the entire surface. Flowers borne mainly in terminal clusters

with subtending bracts very much reduced.

On sandy depression or lower slopes and often scrambling on
other shrublets; occurring mainly on ths coastal side of the Nama-
qualand, the Hichtersvaid and south-wastern South West Africa.

Flowsring Period: September -~ December, but somewhat dependant on rains,

Diagnostic Features:

Ses under the specilas.

Variation and taxonomic Notes:

Typical var. Exrifolia has ohconical leaves and is mainly found
in the southern pafts'of Namagualand. Plants from near Komaggas (Igln
ken 5221) show a complete fange of variation of the leaves from obconi-
cal to cylindrical and often have acute apices. The leaves become
almost subulate Qnder cultivation and are then indistinguishable from
plants from the Karruchab Poort. However, the plants from the latter
area tend to have longer branchss (up to 20 cm lnng), a character which
becomes even more pronbunced northwards, so that some of the plants in
the mountains just south of Sendelingsdrif have bfanches up to 40 cm
long and 0,3 cm in diameter. This form occurs also in south-western
South West Africa, and no.specimens from that territory of plants of

- the.form of the var. gxpansa, that was described as C. albicaulis, were

sesn by the present author. The specimen Dinter 8131 quoted by
Friedrich (1968), must be identified as this variety.

A third form of the var. Exrifnlia resembles the var. fili-
caulis superficially and occurs similarly to that varisty near the sea
betwssn Grootmis and Port Nolloth (JT#lken 5228A). Although it is a
much more delicate plant it agraes with the delimitation of the var.
pyrifolia, because the plants have stilt roots, the flowsrs ere clus;
tered mainly at the apex of the branches and the hydathodes are scattered

more or less over the surface of the lsaves.
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Specimens_sxamined:

SOUTH WESTVAFRIBA. - 2715 (Bogenfels): Buchuberge (-DD), Dinter 6480b
(B). 2716 (witpOtz): 10 Km south Witpltz (-DA), Dinter 8131 (K); |
Gless, Volk & Bleissner 5342 (WIND); Namuskluft (-OD), T8lken 5296 (PRE).
CAPE. - 2816 (Oranjemund): Hellskloof (-BD), IBlken 3370 (BOL);

9 Km west of Grootderm (-DA), TBlken 5277 (PRE); Doornpoort Ravine
(-DB), Pearson 6126 (BRA)., 2917 (Springbok): near Karruchab Poort
(-AA), IBlken 3954 (BOL); Wolfberg (-CA), T8lken 5228A (PRE); Komag-
gas (-CD), TBlksn 5221 (PRE); Kourkams Mountains (-CD), TBlken 5288
(PRE). 3017 (Hondeklipbeai): Kharkams (-BD), Peers s.n. (BOL);
Bakhuis (-BD), Pearson 5517 (BOL, PRE); 9 Km north of Garies (-DB),
IBlken 5171 (PRE). 3018 (Kamiesberg): 25 Km north of Bitterfontein
(-cc), IBlken 1997 (BOL). 3118 (Vanrhynsdorp): Bitterfontein (-AB),
,MEElEE sub Compton 3954 (BOL); 9 Km north-east of Koekenaap (-AD),
Ig;ggg 5162 (BOL); 12 Km south-west of Lutzville (~CA), T#ilken 1990
(e0L); Koekensap (~CB), Herre in SUG 6167 {BOL); near Holriver

Station (-CB), TBlken 5160 (PRE); Vanrhynsdorp (-DA), Herre in SUG

9689 (BOL); Klaver (-DC), Bolus s.n. (BOL).

29d. var. fragilis (Bak.) Toelken, comb. nov. et stat. nov.

C. fragilis Bak. in J. Linn, Soc. (Bot.) 22 : 469 (1887).
Type: Central Madagascar, Baron 3348 (K, holo!). |

C. woodii Schonl. in Bull. Herb. Boiss. ser. 1, 5 : 863
(1897) et in Trans. Roy. Soc. S. Afr. 17 : 198 (1929).
Type: Natal, Karkloo%, Wood 4485 (NH, holo!; GRA!).

C. furcata sensu Schonl. in 5. Afr. J. Science 17 : 188

(1921), non (Eckl. & Zeyh.) Endl. ex Walp.

C. browniana Burtt Davy, Fl. Transv. 141 (1925)7 Schonl.
~

in Trans. Roy. Soc. S. Afr. 17 : 185 (1929); Compton‘in\\\

\\

Ja S. Afr, Bot. suppl. 6 : 44 (1966). ~_
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Type: Trensvasl, nssr Lydenburg, Wilms 518 (K, holo!).

C. thorncroftii Burtt Davy, Fl. Transv. 141 (1925).

Typs: Transvaal, Reimers Creek, Thorncroft 1084 (K, Holo:;

BOL!; JI; PRE!].
Perennials rarsely annuals with slightly woody branches decumbent and’
up to 25 cm long. Leaves shortly petiolate or a cunsate base; lamina
obovate or broadly elliptic rarely ohlanceolate, 0,2 - 1 (-1,5) cm
broad, dorsiventrally compressed to slightly convex on both surfaces,
tomentoss to glabrascsnt,.with hydathedes scattered over the upper
surfacs. Flowsrs borne mainly in terminal clusters and with bracts
sometimes reduced. Sepals often almost as long as the petals, obtuse,
tomantose to puberulous,

Usually on rocky slopes but also in ﬁpen savanna; occurring
from the northern Natal through Swaziland and eastsrn Transvaal into
Tropical Africa and Madagascar.

Flowering Period: Mainly November - April.

Diagnostic Féatures:

Ses under the species.
Variation and taxonomic Notes:

A rather variable taxon but most of the variation occurs
outside the boundaries of Southern Africa. The variation within
South Africa is mainly due to environmental conditions as, for in-
stance, the leaves can vary within (0,3-) 0,6 - 1,5 (-3,5) cm 10ng;

‘ Specimens from dry rock crevices in the Lebombo mountains (Gerstner
in NH 22 849; 22 856; 22 857) are hardly recognizable as this va-
riaty, but they are very similar to plants from the dry north-eastern
Cape (Bruecknesr 1205). On the other hand, if the leaves gaet larger
thay oftesn become puberulous to glabrascent and this if of particular
importance in the area betwssn Pietarmaritzburg and Vryheid, and the

type specimen of C. woodii has glabrous leaves. However, usually the
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sgpals remain pubsrulous and only in a few specimsens bsﬁween Mkuzi
and Nkandla, where the distribution of this variety cohes close to that
of ths var. pxpansa, soms difficulty in the identifisation of herbarium
material may arise (cf. discussion under the var. axgansa), In 1life
material the hydathodes can be seen bn the flat leaves of the var.
expansa elong the margin, while they are scattersd over ths upper aur-‘
face of the leaves of thae var. fragilis. |

Also the var. peculiaris is hardly distinguishable from soma
plants of the var. fragilis in herbarium material, and both have often
hairs along the midvein on ths outsids of thes petals, a character unique
in the‘genus Crassula. Howsver, the var. peculiaris grows only at‘
high altitude in the Swartberge in the southern Cape Province.

The type specimen of C. fragilis falls well within the range
of varliation of the Ssuth African plant, and as it is the ocldest nams
for this complex taxon, the name was adopted.

Specimens examined:

TRANSVAAL. - 2229 (Waterpoort): wyliespoort (-0D), Hall 923 (NBG);
IBlken 1208 (PRE); Soutpensberg Pass (-OD), Galpin 14 857 {NH, PRE).
2325 (Pistersburg): ‘Bandelierskop (-8D), Sstterfisld s.n. (PRE);

10 Km south-west Soskmekaar (-BD), Codd 8431 (PRE); Pistersburg (-CD),
Rogsrs s.n. (BRA); 56 Km south of Louis Trichardt (-DA), T8lken 3139
(BOL).‘ 2429 (Zebedisela): 56 Km north-west Steelpoort (-80), Iﬁiﬁgg
3134 (BOL). 2430 (Pilgrim's Rest): The Downs (-AA), Nel 107 (STE);

8 Km north of Burgersfort (-CD), Codd 6687 (PRE); Spekboomrivier,

Belpin 13 628 (BOL, PRE). 2531 (Komatipoort): Numbi (-AA), van der

~ Schijff 2652 (PRE); Pretoriuskop (-AB), van der Schijff 2128 ' (PRE);

Klokweni (-AD), van der Schiiff & Marais 3760 (PRE}; 3762 (PRE);

Bouldsrs (-CD), van der Schiiff 2545 (PRE); Malelane (-CB)}, Codd 5265
(PRE}; 13 Km south-west of Barberton (—cc), Codd 8161 (PRE); near

Barberton (-CC), Thorncroft.l084 (BOL, J, K, PRE).
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SWAZILAND. - 2631 (Mbabane): Stegi (-8D), Compfen 29 317 (NBG, PRE);
Sibowe River (-CD), Compton 30 442 (NBG); near Hlatikuly (-cp),
Karsten s.n. (NBG), 2731 (Louwsberg)z Gollel (~BD), Bayliss 563 (NBG).
NATAL. - 2632 (Bella Vista): Ndume Game Reserve (-CD), Tinley 511
- (NH, PRE). 2732 (Ubombo): near Ubombo (-CA), Gerstner in NH 22 849;
22 856; 22 857; IBlken 3102 (BOL); Mkuzi Game Reserve (-CA), T8lken.
3101 (BOL). 2830 (Dundee): near Glencoe (-AA), Acocks 11 596 (NH);
Tugela Ferry (-CB), Galpin 14 805 (BOL, NH, PRE); Wsenan (Qcc), Codd
8601 (PRE); near Muden (-CD), Cronwright s.n. (PRE); Codd 8601
(NH). 2831 (Nkandla): Heatonville (-DB), Venter 4033 (PRE); Umhlatuzi
(-oc), Gerstner in NH 22 233; imwn 1641 {NH). 2832 (Mtubatuba):
Hluhluwe Game Reserve (-AA), Dsan 8 (PRE); Somhele (-AC), Harrison
s.n. (PAE). 2929 (Underberg): Estcourt (-BB), West 1767 (NH);
Acocks 9901 (NH); 11 361 (NH). 3029 (Pietermafitzburg): Karkloof
(-AC), Wood 4485 (GRA, NH).
CAPE, - 2724 (Taungs)z Buxton (-DA), Brusckner 1206 (PRE}. 2824

(Kimberley): Doringbult (-AC), Esterhuxsén 4909 (BOL).

29%e. Var'}ffﬁﬂfffif,Toelke”’-Var‘ nov. ab var. expansa, var. pyri-
folia et var. filicauls foliis hirsutis et radicibus gralli-
formibus; ab var. fragils floribus axillaribus, ramis her-
baceis prﬁstratis et habitate altitudine differt.

Herbee pgrennes ramls prostratis usque ad 30 cm longis et interdum
rédicis advenfitiis gracilibus. Folia pastiolis usque ad 0,3 cm longis;
iamina ovata vel late -elliptica (0,2-) 0,4 - 0,6 cm lata, dorso- |
-vantraliter complanata, tecta pilis gracilibus et hydathodis paucis
sacus margines. Flores singulares in exillis follorum st saepe non ad
" apices ramorum. Sepala longitudine c. 3/4 petalis partes aequantié,
acuta vel obtusa st pubsscentia.

Typs: Cepe, east of Oliewsnberg, Esterhuysen 28 832 (BOL, holo!).
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‘Persnnials with prostrats herbacsous branches up to 30 cm long, forming
irregular mats and somstimes with fine adventitious roats. #ggggg
with peticles up to 0,3 mm iung; lamina ovate to broadly elliptic,
(0,2-) 0,4 - 0,6 cm broad, dorsiventrally compressed, covered with
long fina hairs and with few hydathodes along the margin7 owars
borne singly in the exils of the lsaves and often not sven at the
apical part of ths stem. Sepals thres-quarters of the length of
tha petals, bluntly acute and cnvaréd with scattersd hairs,

On molst shaded afeas and usually undser rock faces at an al=-
titude:-above 1500 m; recorded only from the vicinity of ths Swart-
berg Pasa.. “

Flowering Period: Novembsr - March.
Diagnostic Features: |

Ses under the specles.

Vardiation and texocnomic Notes:

Plants of this variety have been recorded only a few times so
that not much is known about its variation and its distribution rangé,
Herbarium material of it is practically indistinguishable from that
of the var. fragilis, but the var. peculiaris stands out among the
other varisties in this speclies complex, bescause of its soft prostrate

branches and its hébitat in moist places at high altitude rather

gimilar to those of C. tenuicaulis and C. paplillosa,

Specimens examined:

CAPE. - 3322 (Oudtshoorn): Swartbaerg Pass (-AC), Esterhuysen 4559

(BOL); east of Oliewenberg (-AC), Esterhuysen 28 832 (BOL).

30, C. tenuicaulis Schonl. in Bull. Herb. Boiss. ser. 1, 5 : 8564 (1897)
Ve e Ny NP
st in Trans. Roy. Soc. S. Afr. 17 : 198 (1929).
Type: Natal, van Reenen, Schlschter 8964 (GRA, holo!; PRE!; Z!).

Dot
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Plants perennials with prostreta slender branches up to 35 cm long and
often formihg a dense cushion, with adventitious roots at many nodes,
with old leaves decaying soon. Leaves with a short petiocle 0,1 - 0,7
cm long; lamina elliptic to broadly elliptic, (0,3-)‘ 0,4 -1 cm long,
(0,1-) 0,2 - 0,4 cm broad, rounded at the apex, glabrous and hardly
fleshy, grey-green to ysllowish-green; shsath c. 0,5 cm long and mem- '

brenous. Hydathodes rether widsly spaced in one row on the upper

surfacavtowards the margin, hardly visible. Inflorescencs single
axillary S-meroué flowers with a pedicel 1 - 1,5 (-2) cm long. Sepals
narrowly oblanceclats to almost club-shaped, 2 -~ 2,5 mm long, rounded
at the apex, glabrous, fleshy, gresn. Petals slliptic-rhombic, 37- 4
mm long, blﬁntly acute, without dorsal ridge or appendage, fused into
a tubs 0,1 - 0,2 mm long, with apices of the lobes erect or slightly
spreading, white. Stamens 2,5 - 3 mm long, with white anthers 0,6 -
0,8 mm long, slender with filamsnts hardly broadened towards ths base
and not constricted where fused to ths petal tubé.v Sguamae trans-
versely oblong to almost square, 0,2 - 0,3 x 0,4 (f0,5) mm, truncate
and hardly constricted towafds the base, membranous, white. Cérgelév
with slender reniform ovaries and abruptly constricted into thin styles
usually more than half as long as the ovaries and with indistinct
terminal stigmas; .ovary smooth except for a few cilia along the suturse
and with 8 - 10 elongate owvules with féint paplillose ridges.

On moist soil in shaded caves or often alsb on stream banks;
recorded only from the northern part of the Drakensberg, but then again
from nérth-eastern Rhodesia.

Flowering Period: January - March,

Diqgnostic Features:

This species is mainly distinguished from other speciss by its
glabrous elliptic leaves and pedicel 1 - 2 cm long. Also, the oblan=-

ceolate glabrous sepals and only one row of hydathodes towards the mar-



248

gin of the upper surface are distinct.
Variation:

This species has heen very rarely collected and is nsver
common. where it is found. In the field the leaves are rarely longer
than 0,3 cm, but under cultivation they often attain double the size.
Specimens examined:

NATAL, - 2730 (Vryheld): Dumbsberg (-8D), Acocks 11 545 (NH, PRE).
2829 (Harrismith): Van Reenen (-AD), Schlechter 6364 (GRA, P, PRE,
Z); IBlken 3084 (BOL); Franks sub Wood 12 009 (NH).

LESOTHD. ~ 2927 (Maseru): Masite Mountain (-BC), Dieterlen 1061

(PRE). 2928 (Marskabei): Ntiboho Vallsy (-AB), Jacot Guillarmod

302 (PRE, RLH). 2929 (Underberg): Mokhotlong (-AA), Jacot Guillar-

mod 1182 (PRE, RLH).
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Ve Crassula sect. Deltoidea DC., Prodr. 3 : 386 (1828).
P e g .

R o W N Y

Type species: (. deltoidea Thunb.

Crassula group QGorallina Schanl. in Trans. Roy. Soc. S. Afr.

17 1 163, 191 (1929), partly, Berger in Pflanzenfam; ed. 2 18a,

390 (1930}, partly.

Mefxmuller et al. in Ann. Naturhist, Mus* Wien 75 : 113.(1971).
Perenniagls with erect decumbent or prostrate habit, with herbaceous, carnose
ta slightly woody stems completely glabraus. Leaves sessile, almost
flat on the upper surface, but very much convex below and usually becoming
morefleshy £0wards the apex, glabrous to rough ﬁr with irreQulaprapillae
and a white waxy layer on the-exposed surfaces, with few hydathodes

scattered over the exposed surfaces but mainly on the upper surface,

" with leaf bases usually fused ta form the leaf sheath. Inflo?escence
a terminal cymose cluster of flowers pfoduced from a fascicled gpex of
the branch or rarely a rounded cyme or thyrse with a peduncle not longer
than 1 cm. Sepals up ta 2 mm long and half to almost as long as the
petals, glabrous, fleshy. Petagls 2 - 5 mm long, forming a tubular
flower bulging to almost saccate araund the sguamae and usually with
slightly recurved agpices, without dorsal appendage. Stamens with
yellow to brown anthers 0,4 - 1 mm long. Sguamae transversely oblong
to almost square, truncate and slightly constricted to reniform towards
the base, slightly fleshy. Carpels with almost pear—shaped to reniform
ovaries tapering usually into short styles; ovary with 4 - 10 ovules
densely covered with fine papillae often in irregular or indistinct rows.
Fruits usually splitting along thg suture but releasing the seeds through
an apical ﬁore.

Wide-Spread through central South Africa from the southern Drénge
Free State through many parts of the Little Karoo and northwards to

southern South West Africa.
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Diagnostic Features:

Typical of fhis section are the angular-obovate or oblanceolate
leaves which are rough and covered with flakes of a broken wax layer.
However, in contrast to species in.the sect. Arta where the surface is
usually covered with hairs or hair-like papillae, the flowers are tubular
and distinctly bulging at the base and the petals are without a distinct
dorsal appendage.

Taxonomy:

The surface of the leaves of all these species is rough and the

ovules are densely covered with papillae which are often nof clearly

arranged in rows. However, these characters are also found in C. papillaris,

a species that grows in a very similar habitat and resembles C. elsieae,
but it was not included in the sect. Deltoidea because of its single
star-shaped flowers and eliiptic leaves and sepals. These characters

place C. papillaris rather into the sect. Filipedes.

C. deltoides stands out among species in the sect. Deltoidea

by its distinct peduncle, but it is at times very short.

al. C. elsieas Toelken, sp. nov. ab C. coralling hydathodis margin-—
e i

.alibus, sguamis oblongo-cuneatis, habitatiore et ab C. papilloéa

foliis obovatis et sepalis oblongis differt.
Herbae perennes ramis prostratis vel decumbentibus usque ad 10 cm longis et
rare 0,1 cm in diametro latioribus et non lignosis ad basim, radicibus
adventiis secus ramum, foliis veteribus non caducis; Folia sessilia,
obtusa et saepe aliguantum angulata, 0,2 - 0,4 cm lohga, 0,2 - 0,3 mm
lata et basi cunéata plana sed succulentescentia ad apicam, minute
papillosa saltem ubi juvenia; viridig vel fusca; vagilna circiter 0,05 mm

longa et membranacea. Hydathodi aliguot plus minusve seriates in

foliorum marginibus, vix visibiles. Inflorescentia dichasialis termin-

alis (1~) 3 = 5 floribus pedicellatis et pentameris, pedunculo indistincto
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et bracteis ellipticis sucoulentibué. .Sepalg late oblonga, 1,5 -~ 2 mm
longa, obtusa, succulenta, viridia. Petala oblonga vel oblanceolata,
2,5 -3 mm longa, obtusa sine appendice dorsale, connata in tubum, 0,2
; 0,4 mm longem, loborum apicis recurvis, albis vel eburneis. Staming

| =g
circiter 2mm longa, antheris luteis 0,2 - 0,3 mm longis, filamentis
aliduantum latentibus ad basim et vix constrictis ubi connatis petalorum
tubo. Sguamae oblongo—cuneatae,v 0,4 - 0,6 x 0,3 ~0,4 mm, truncatae,
et aliquantum constrictae ad basim, vix succulentae, pallide flavae.
Carpella ovariis late reniformibus gradatim.constrictis in stylos
breves stigmatibus terminalibus indistinctis; ovarium laeve et 4 — 6

ovulis elongatis dense tectum papillis serialis saepe indistinctis.

Type: Cape, Krakadouw Peak, Esterhuysen 14 958 (BOL, holo!).
Perennials with prostrate or decumbent branches up to 10 cm long and rarely
more than 0,1 cm in diameter and not woody towards the base, with adven—~
titous roots along the stem, with old leaves remaining attached to the |
stem. Leaves sessile, obovate and often somewhat angular, 0,2 - 9,4 cm
long, 0,2 - 0,3 mm broad, obtuse and with a cuneate base; Flaf but
becoming more fleshy towards the apex, minutely papillose at least when
young, green to brown; sheath c. 0,05 mm 1ong and membranous. Hida—
thodes few, hore or less clearly arranged in a row on the margin of the

leaves, hardly visible. Inflorescence a terminal dichasium with (1-)

3 - 5 flowers pedicellate and 5-merous, with peduncle hardly distinguishable
from the vegatative branches and with fleshy elliptic bracts. Sepals
broadly oblong, 1,5 = 2 mm'long,_with rounded apex, fleshy, green.

Petals oblong to oblanceolate, 2;5 -~ 3 mm long, obtuse and without dorsal
appendage, fused into a tube, 0,2 - 0,4 mm long with apices of the lobes
recurved, white or cream. Stamens c. 2 mm long, with yellow anthers |
0,2 - 0,3 mm long, with filaments slightly broadened towards the base

and hardly constricted where fused to the Détal tube. Sguamaé oblong-

cuneate, 0,4 - 0,6 x 0,3 - 0,4 mm, truncate and somewhat constricted
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towards the base, slightly fleshy, palé yellow. - Carpels with broadly
reriform to almost pear—shaped‘ovarieé gradually constricted‘intd short
styles with indistinct terminal stigmas; ovary smooth and 4 - 6 elongate
ovules densely covered with often indiStinctvrows of papillae.
| In shaded places under rocks or in rock basins aﬁd kKnown only
from the northern Cedarberg.

Flowering Period: November, December.

Diagnostic Features:

The broadly oblong sepals and the leaves which become more fleshy

towards the apex show some resemblance to C. corallina._ However, C. elsieae
is‘disfinguished from the latter species by its green leaves without a

waxy iayer, oblong=cuneate squamae, the petals being not saccate as well

as its shaded mountainous habitat. C. elsieae may also be cﬁnfused with

C. papillosa especially because of their similar habitats, but the latter

has elliptic leaves and sepals and single flowers in the axils of the leaves.
For these reasons it is placed into the sect. Filipedes.

Taxonomic Notes:

This species is very rare and all the plants recorded of it were
collected by the very observant collectorbMiss Elsie Esterhuysen in honour
of whom the species is named.

Specimens examined:

CAPE, - 3219 {Wuppertal): Krakadouw Peak (-AA), Esterhuysen 14 958

(B0L); Kradouwsbery (-AA), Esterhuysen (-AA), Esterhuysen 7517 (BOL).

,32; C. corallina Thunb. in Nova Acta Phys.-Med. Aqad. Caes, tLeop.~Carol.,
Nat. Cur. 6 : 239, 334 (1778) et Prodr. 56 (1794) et Fl. Cap.
ed. Schultes 290 (1823); L. f., Suppl. 188 (1781); ODC., Prodr.
3 : 386 (1828); Schonl. in Trans Roy. Soc. 5. Afr. 17 : 191
(1929).

Type: Cape, Hantum between Dannis and Roggeveldberg, Thdnberg
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in Herb. Thunberg 7741 (UPS, holo!)
Perennials with prostrate or decumbent branches up to 8cm long, glabrous,
herbaceous, rarely somewhat woody towards the base, with thin tap rocot
and many'advéntitious.roots on the decumbent branches or with a swollen
tuberous roof, with oldAleaves often remaining attached to fhe stem for:.a
short while. Leaves sessile, uéually angular-obovate to almost rhombic,
0,3 - 0,5 (~-0,8) cm long, 0,2 = 0,5 em broad, usualiy abruptly tapering -
into a more or less bluntly acute apex, cuneate to subpetiolate at the
Ease, more or less convex on both surfaces and thickest near the apex,
minutely warted and covered with a greyisH wax.gover which often flakes
~ on the exposed surfaces, grey-green to grey-brown; sheath membranous and
up to 0,05 cm long. Hydathodes scattered over the exposed surfaces but

mainly on the upper one, clearly visible. Inflorescence with one to

many flowers in términél clusters. and often half hidden by the leaves below,
each Flowér pedicellate. Sepals broadly triangular, 1 - 2.mm long, with
obtuse or rounded apex, glabrous, slightly fleshy, grey. Petals
oblong-obovate, 2 - 3,5 mm long, usually with rounded apex and without
dorsai'appendage, fused into a tube rarely longer than 0,2 mm bulging to
almost saccate aroundvthe squaﬁae, with apices of the lobes somewhat
recurved, cream. Stamens 1,5 - 2 mm long, with yellow anthers 0,4 -
0,6 mm long and with filaments considerably broadened towards the

base but not conétricted where fused to the petal tube. Squamae
transversely oblong, 0,4 - 0,5 x 0,5 - 0,8 mm, truncate and usually

. slightly constricted towards the base, somewhat fleshy, yellow to

white. Carpels with almost pear-shaped ovaries gradually constricted
upwards and with styles and terminal stigmas or without styles and some-
what laterally placed stigmas; ovary smooth or with few cilia along

the suture and with 4 - 8 (~10) elongate ovules densely covered with

fine irregular papillae.
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Diagnostic Features:

C. corallina with its herbaceous branches and angular-obovate

.leavss not longer than 0,6 cm is distinct from any other species in the
genus. Only C. elsieae resembles this species, but is distinguished
by its marginal hydathodes and oblong-cuneate squamae. The subsp.
‘corallina produces fibrous roots up to 0,2 mm in diameter and adventitinus
roots along ths.branchss while the subsp. macrorhiza has a very much
swollen tap root, 0,4 ~ 0,8 cm in diameter, and no adventitious roots
along the branches.

VYariation and taxonomic Notes:

Although this species has a rather.wide distribution it shows
little variation. Most of this variation is due to environmental
conditions, as for instance plants grown under very humid conditions will
produce internodes huoh longer than the leaﬁss and thus give the plant a
much more herbaceous appearance. ‘Also, the stems tend to be more prostrate
even in the subsp. macrorhiza, which tends te have short erect branches.

However, two subspecies can be recognised. The subsp. corallina
has roots rarely thicker than 0,2 cm in diameter and prmsuoes many
advenfitious roots along the prostrate or decumbent stems. Also, in
young flowers the carpels have distinct styles with terminal stigmas.

In contrast to this, the subsp. macrorhiza produces a very much swolles
tap root, (0,3 «) 0,4 - 0,8 cm in diameter, and will prsduce adventitious
roots on the stems only when broken or damaged. The ovary is gradually .
constricted intc a somewhat laterally placed stigma. The presence or
absence of the.stylss can at times be confusing, as old carpels of the’
subsp. corallins recurve and the styles dry up from the apex, so that

it often looks similar to those of the subsp. macrorhiza.

The two subspecies are geographically isolated from each other,
i.e. ths subsp. macrorhiza occurs in the Bushmanland and’south~eastefn

South West Africa, while the subsp. coralling is widely distributed
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through karoid areas from the southern Orange Free State to Laingsburg
and Calvinig in the north. Then it shows a discontinuity and is
again found in the western Richtersveld and south-western South West
Africa. The two éubspecies were not found at a single locality closé

to one another.

32a., subsp. corallinag
NSNS NSNS N Nt

C. corallina Thunb. in Nova Acta Phys. -Med. Acad, Caes, Leop. -

~Carol., Nat. Cur. 6 : 329, 334 (1778) et Prodr. 565 (1794)

et F1. Cap. ed. Schuites 290 (1823); L. f., Suppl. 188 (1781);
DC., Prodr. 3 : 386 (1828); . Harv., F1. Cap. 2 : 366 (1862);
Britte & Bak. f. in J. Bot., Lond. 35 : 480 (1897); Dinter;
Neue Pfl. S. W. Afr. 26, fig. 51 (1914); Schonl. in Ann. Bolus
-Herb. 2 : 74 (1916) et Schonl. in Bot. Ark. 21A, 16 : 5 (1927)
et in Trans. Roy. Soc. S. Afr. 17 : 191 (1929).

C. dasyphylla HWarv., F1l. Cap. 2 : 355 (1862); Higgins inm J.

S. Afr. Bot. 24 : 115 - 118, fig. 2B (1058) et Crass. Cult.
39, fig. 14 (1964); Jacobsen, Handb. Succ. Pl. 309, fig. 309
(1960); Friedr. in Prodr. F1. S. W. Afr. 52 : 27 (1968).
Syntypes: Cape, Winterveld between New Year's Fountain and
Eselsfontein, Drdge 6885 (BM!; P!; S!; TCD!);  Between Cradock
& Gamke River, ,Zeyher Is.n. (st).
C. simiana Schonl. in J. Linn. Soc. (Bot.) 31 : 552 (1897).
Type: .Capé, Stormberg, Sim s.n. (GRA, holot).
Plants usually prostrate with adventitious roots often produced and
usually at é number of nodes in succession, with main roots rarely
thicker than 0,2 cm. Leaves obovate to almost ellipticsl, 0,3 - 0,5 cm
long, 0,2 - 0,3 (—0;35) cm broad, sometimes covered with a white waxy

laYer om the exposed surfaces. Carpels with distinct erect styles 0,3 -

.0,6 mm long and with terminal stigmas, but styles recdrving and drying up
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- from the apex as the fruit develgps.

In sandy soil often with surface lime intrusions or in shallow
pockets of sand on granite rocks and usually between scattered karooiq
shrublets; occurring from the southern Orange Free State through the
eastern Cape to near Laingsburg in the west, Calvinia in the north and
again in the western Richtersveld and south westerﬁ South West Africa.

Flowering Period: (December) January - Aprils

Diagnostic Features:

See under the species.

Variation and taxonomic Notes:

Harvey (1862) pointed out already that the thick root of some
plants might be of taxonomic significance. However, Higgins (1958) ®as
the first to separate the two groups on a similar basis as is done here,

but attributed specific rank to each of the groups. C. corallina

was interpreted as the plant with very much thickered roots and this was
‘mainly based on Thunberg's description, namely "Radix fusiformis, fibrosa,
perennis”. However, the type specimen does not show this typiqal
thickened root which is distinctly thicker than the lower stems in subsp.
macrorhiza, but in the Thunberg specimen it was just relatively thick.
Thié can clearly‘be seen in one of the many specimens existing of Dinter
6106(B) which must be just a very old plant which has a root up to 3,3 m
and the stem above it is similarly thick. Although the holotype does
not bear any young flowers, it has, similarly to the Dinter specimen, many
adventitious roots, which leave no doubt gbout its identification. Also,
the type plant must have been growing under adverse conditions, as the
intérnodes are shorter than the leaves and this might explain why the
terminal branchlets are described as' being erect. Both subspedies will
usually produce decumbent branches with erect ends and with erect leaves
more or less adpressed to one another when growing under dry conditions.

However, in contrast to subsp. corallina the branches of subsp. macrorhiza
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are often so short that the whole branch is erect.

Specimens examined:

SOUTH WEST A#HICA. - 2616 (Aus); Aus (-CB), Dinter 3583 (BOL, PRE);
6106 (BOL, PRE).

ORANGE FREE STATE. - 2727 (Kroonstad): Kroonstad district, Pont 345
(PRE). 2825 (Boshof): Boomplaats (~AB), Verdoorn 1396 (PRE).

2925 (Jagersfontein): Jagersfonfein (-Cb), Smith 5236 (PRE); 4390
(PRE). 2926 (Bloemfontein)g Bloemfontein (-AA), Potts s.n. (GRA).
 CAPE. - 2723 (Kuruman): Kuruman (-AD), Lawson s;n. (BOL). 2724
(Taung): Klein Boetéap (-cb), Pocock s;n. (s0L). 2920 (Kakamas):

Kakamas (~CD), Fuller 72A (BOL); Archer 587 (BOL); 2824 (Kimberley):

Koopmansfontein (-AA), BrUckner .220 (PRE). 2922 (Prieska): Prieska
’(—bA), Bryant 899 (K); 1027 (BOL); 3022 (Carnavon): Carnavgn (-CC),
Smith 2441 (PRE). isoza (De A&r): near De Aar (-CA), Herre s.h.
(PRE). 3027 (Lady Grey): 18 Km sduth east Lady Grey (~CB), Gerstner
70 (BOL). 3122 (Loxton): Pampoenpoort (-BA), BRoux s.n. (BOL).

3123 (Victoria West): Victoria West (-AC), Witlock 540 (PRE);

Jansen in NBG 928/13 (BOL). 3124 (Harover): Hanovér (-AB), gig
s.n. (GRA); PRogers 16 374 (K); Noupoort (-BB), Dyer s.n. (GRA).
3125 (Steynsburg): Bangor (-AG), Bolus 14 105 (BOL); Rooispruit
(-AD), Theron 733 (PRE). 3126 (Queenstown): Patriotsklip (-BA),
Wood sub Galpin 2316 (BOL,PRE). 3222 (Beaufort West): Nieuweveld,
Marloth 5822 (PRE). 3224 (Graaff Reinet): Aberdeen (-AC), Barker
7405 (NBG); near Graaff Reinet (-BC), Bolus 620 (BOL, GRA);

Kendrew (-DA), Galpin 10 044 (PRE); 40 Km south of Graaff Reinet (-DA),
Codd 3547 (PRE). 3225 (Somerset East): Cradock (~BA), Wisura 1042

| (NBG); Holland s.n. (GRA); near Mortimer (-BC), Kensit sub Bolus
9254 (BOL); near Pearston (-CA), Dyer 2339 (GRA); Bruintjieshoogte
(-CB), Compton 20 242 (NBG). 3321 (Ladismith): Koup (~AB),

Archer 513 (BOL); 3323 (Willowmore): near Willowmore (-AD),
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Erampton “ 30 (GRA); Bayliss 4976 (NBG). 3324 (Steytlerville):
Klipplaat (-AB), Thode A 555 (PRE); Wolwefontein (-8D), Drage

sen. (GRA)..  Roggeveld Mountains, Thunbe s.n. (UPS).

32b. Subsp. macrorhiza Toelken, subsp. nov.
NSNS NI N —

C. corallina sensu Higgins in J. 5. Afr. Bot. 24 : 115 - 118,

fig. 2A (1988) et in Crass. Cult. 36, fig. 11 (1964); sensu.

Jacobsen. Handb. Succ. Pl. 308, Fig. 305 (1960) et Sukk. Lex.

141, T, 43, 2 (1970); sensu Friedr. in Prodr. F1. S. W. Afr.

52 : 26 (1868), non Thunb.
Plantae_caulibus brevis erectis vel longioribus decumbentibus et sine r
radicibus adventiis vel rare solum in node singulare, radicibus principal—
ibus tuberosis 0,3.— 0,8 (~1,2) cm diamétra. Folig anguiato;obovdta
fere obtriangularia, 0,4 - 0,5 cm longa, (0,35-) 0,4 - 0,5 cm lata,
plerumque obtusa, tecta strato cerae in paginis exposis. Carpells
stylis distinctis ovariis recurvis ad apicem et stigmatibus sessilibus
'lateralibus.

Type: South West Africa, Klein Karas, Dinter 4773 (PRE, holo?; K!).
Plants with short erect, or longer decumbent or prostrate stems which are
usually without adventitious roots or if preseht then only‘at a single
node at the time, with tuberous main roots 0,3 - 0,8 (-1,2) cm in
diameter. Leaves angular—-obovate to almost obtriangular, to almost
obtriangular, 0,4 - 0,5 cm long, (0,35) 0,4 — 0,5 cm broad and usually
with fDunded apex, covered with a whité waxy layer on the exposed surfaces.
Carpels with indistinct styles and broad upper part of the ovary recurved
at the apex and with sessile lateral stigmas.

Usﬁally in coarse sandy soils and usually on bare patches;
occurring in the Bushmanland and south-eastern South West Africa.

Flowering Period: October - January.

Diasgnostic.Featuress .

See under the species.
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Variation and taxonomic Notes:

The branches of this subspecies are-often described as erect,
but if they become long enough they will adopt a decumbent or prostrate
habit.  This depends entirely on how much moisture is available as plants
of the .subsp. marcorhiza often produce prostrate soft herbaceous stems
when grown in the glass house.

Specimens examined:

SOUTH WEST AFRICA. — 2718 (Grunau): Klein Karas (-CA), Dinter 4773
(PRE, K); Herre 24 (BOL); 16 Km north-west of Grunau (-CA),

Tolken 3811 (BOL). 2818 (Warmbad): Warmbad (-BC), Herre in SUG
5773 (GRA). |

CAPE. — 2717 (Viooldrif): étinkfontein Plateaux, Pearson 6204 (GRA).
2818 (Warmbad): 20 Km east-south-east of Goodhoose (-CD), Ttlken 3681
- (BoL). 2820 (Kakamas): Kakamas - (-bC), Fuller 32 (BOL). 2821
(Upington): Upington (-AC), Simpson s.n. (NBG). 2917 (Springbok):
40 Km noftﬁ of 0'0kiep (-BD), Horrocks 17 (NBG); near Springbok (=DB),
Gill in SAM 54 5359. 2918 (Gamoup): Aggenys (-BB), Pearson |
2945 (EOL, GRA, SAM); Ratelkrasl (-CA), Pearson 6211 (PRE);

Barker 6628 (NBB); 2919 (Pofadder): near Pofadder (-AB), .Egzﬁgg
8357 (NBG); Archer ,512 (BOL). 2921 (Kenhardt): 4 Km west of

Kenhardt (-AC), Acocks 16 507 (PRE); Putsonderwater, Martin 988

(NBG).

33. C. vestita Thunb. in Nova Acta Phys. -Med. Acad. Caes. Leop.

PN N NS N

~Carol., Nat. Cur.‘ 6 :+ 329, 335 (1778) et Prodr. 56 (1794)
et Fl. Cap. ed. Schultes 290 (1820); L. f., Suppl. 188 (1781);
OC., Prodr. 3 : 385 (1828); Harv., Fl. Cap. 2 : 366 (1862);
Schonl. in Bot. Ark. 21A, 16 : 12 (1927) et in Trans. Roy.

Soc. S. Afr. 17 : 285 (1929).

Type: Cape, Lower Roggeveld, Thunberg in Herb. Thunberg 7807
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(UPS, holo!; Gf; G-DC!; S!; STB!);
Perennials with erect and spreéding branches up to 8 cm long and completely
covered with the leaves forming a column 0,5 - 0,8 cm in diameter, entirely
glabrous, with branches somewhat wDodylfowards the base but bare stems
rarely thicker than 0,4 cm in diameter and with hardly thickened tap
roct, with old leaves remaining attached to the stem for a long time.
Leaves sessile, broadly obowate or rhombic-obovate, 0,5 - 0,6 cm long,
0,3 - 0,4 cn broad, with bluntly acute to obtuse apex, concave above
and convex belowland very Flesﬁy, adpressed to the stem, glabrous but
usually covered with a greyish flaking wax layer on the exposed surfaces,
green to greymgreen; sheath about 0,1 cm long and farmed by the partial
fusion of the leaf bases. szatﬁodes scattered over the exposed surfaces,

conspicuous. Inflorescence . terminal, with 1,8 (-14) sessile 5-merous

flowers in a dense dichasia and Hardly protruding from the dense envelope
of leaves below. Sepals oblong-triangular, 1 - 1,5 mm long, with
rounded apex, fleshy towards the apex, glabrous, green. Petals oblong-
obovate 2 -« 3 mm long; abruptly constricted into a narrower apex but
rounded, without dorsal ridge or appendage, fused into a tube up to 0,2 mm
long, bulging around the sguamae, with apices of the lobes slightly
recurving, cream. Stamens 2 - 2,5 mm long, with yellow anthers 0,8 -~
1 mm'léng and with filaments becoming broaaer towards the base and
constricted where fused to the petal tube. Squamae transversely oblong,
0,4 - 0,5 x 0,5 - 0,7 mm, truncate, hardly constricted towards the base,
‘somewhat fleshy, yellow. Caréels with almost conical ovaries gradually
constricted into slender styles with termiﬁal often laterally placed stigmas;
ovary smooth with 6 - 8 elongate ovules densely covered with rows of faint
Dapillaef

Among lbw shrublets and apparently associated with rock outcrops
and recorded only from the southern Boggeveld mountains.

Flowering Period: QOctober, November.
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Diagnostic Features:

C. vestita is obviously very similar to C. corallina, but has

erect stems completely covered by the leaves which are fused around the

stem. Superficially, 'C. vestita resembles C. rupestris subsp.

marnierana, because it produces similar clasping leéves which form am
almost complete disc around the stem. However, the leaves of C. vesfita
are ;Dugh and often covered with irregular papillaé on the exposed surfaces.
andvalso the flowers are born in a terminagl cluster formed by the fascicled

apexbof the branch and thus does not produce a peduncle as'in C. rupestris

subsp. marnierana.

Variation and taxonomic Notes:

This species is rather rare and wés collected only a few times,

but this might be partly due to its habit of growing among other shrublets.
In cultivation it grows well but will not flower and it seems that if re¥
guires the stimulus of snow and ice around it, as plants collected under
fhose conditions flowered well in the first season,vbut not since.

Specimens examined:

3220 (Sutherland): Verlatenkloof (-DA), TBlken 3551 (BOL).

Lower Roggeveld Mountaihs, Thunberg s.n. (G, G-DC, S, STB, UPS).

34, 93~331393555L Thunb. in Nova. Acta Phys. -Mea. Acad. Caes. Leop.
~Carol., Nat. Cur. 6 : 329, 334 (1778) et Prodr. 56 (1794)
et Fl. Cap. ed. Schultes 288 (1829); L. f., Suppl. 189 (1781);

~DC., Prodr. 3 . 286 (1828); Schonl. in Bot. Ark. 21A, 16 : 7

(1927) et in Trans. Roy. Soc. S. Afr. 17 : 211 (1929); Friedr.
in Prodre FL. S. W. Afr. 52 : 27 (1968);
Type: Cape, along the 0lifantsrivier, Thunberg in Herb. Thunberg
7754 (UPS, holo!; G-DC!; S!).

C. rhomboidea N. E. BR. in Bard. Chron. ser. 2, 26 : 712 (1886).

Type: Transvaal? Dunn s.n. (K, holg!).
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Perennials wiﬁh erect or spreading branches rarely longer than 8 cm, entifely
- glabrous, with fleshy branches up to 1 cﬁ in ‘diameter at the base and
- usually continued into g thick root, with old leaves deciduous. |leaves
sessile, narrowly to broadly rhombic to oblanceolate, 1 - 1,5 (-2) cm-
long, 0,4 = 1 (=1,5) cm broad, with bluntly or sharply acute apex and -
usually gradually tapering towards the base, flat to concave above, very
much convex and usually keeled below and * usually covered with a grey
flaking wax layer on the exposed surfaces, grey-green to almost grey;
sheath 0,1 - 0,2 cm long and formed by the partial fusion of the leaf
bases. Hydathodes scattered over the exposed thyrsé with several
dichasia with pedicellate 5-merous flowers, with a peduncle not longer
than 1 cm,; with usually blunt scale-like bracts on the dichasia. Sepals
broadly triangular, 0,5 - 2 mm long, with rounded apex, glabrous, fleshy,
grey-green. Petals abldng—elliptic to -oblanceolate, 3,5 - 5 mm long,
with rounded apex and without distinct dorsal appendage, fused into a tube
0;3 - 0,4 mm long, usualiy bulging around the squamae, with apices of
lobés erect and hardly recurving at the apex, cream rarely white.
Stamens 3 - 4,5 mm long, with black anthers 0,8 -~ 1 mm long, with fila-
ments becoming broader towards the base and nhot constricted where.fused
to the petal tube. Sguamae transversely oblong to almost square, 0,4
- 0,6 x 0,5 - 0,8 mm, truncate, and slightly constricted towards the.base,
somewhat fleshy, yellow. Carpels with narrowly reniform.ovaries gradually
constricted into styles at least half as long as the ovaries and with
often laterally placed stigmas; DK?FY with a few cilia along the suture
and with 6 - 10 elongate ovules densely covered with‘irregularly arranged
papillae.

Usually on bare gravelly soil in depressions or on lower slopes
in karooid vegetation; occurring from near Prins Albert through many
parts off the southern Karoo, Tanqua Karoo, Bushmanland_and;south—eastern

South West Africa.
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Flowering Period: October, November.

Diggnostic Features:

Although C. deltoidea obviously belongs into this section, it

- differs from the other species in that it produces a definite inflorescence
separated from the leaves by a peduncle. Plants without flowers are very
similar to species of the section. Arta, but its leaves are rough and not

covered with hairs or globular papillae. Flowering specimens of

G, deltoidea are distinguished by its peduncle that is not longer than
1 em and petals that are usually longer than 3 mm.

Variation and taxonomic Notes:

The shape and the size of the leaves vary considerably from
locality but in general become much longer and narrower towards the north
while they are rather broad =zast of Laingshurg.

Specimens examined:—

SOUTH WEST AFRICA. — 2618 (Keetmanshoop): Keetmanshoop (;AC), Smithers
sen. (BOL). 2718 (Grunau): Klein Karas (-CA), Dinter 3044 (B);
Tolken 3813 (BOLJ.

Cape. = 2820 (Kakamas): Kakamas (;DC), Fuller 728 (BOL). 2922
(Prieska): - Prieska (~DA), Bryant 847 (PRE). 3018 (Kamiesberg):

9 Km north-west of Kliprand (-BC), Tdlken 3646 (BOL). 3119 (Calvinia):
near Calvinia (-BD), Schmidt 32 (PRE). 3122 (Loxton): WNeltonwold
(-8D), Thorne in SAM 52 100. 3123 (Victoria West): near Murrays-
burg (-DD), Iyson 437 (SAM). 3219 (Wuﬁpertal): Mat jesrivier,
Wegener 239 (NBG). 3220 (Suthérland):’ between Hottentots Kloof and
Sutherland, Leipoldt 3090 (BOL). 3222 (Beaufort West): Beaufort

West (-BC), de Jager s.n. (K). 3225 (Somerset East); Halesowen

(-BA), James s.n. (BaL). 3319 (Worcester): Ceres Karoo, Herre
in SUG 8674 (GRA); van Breda 268 (PRE). 3320 (Montagu):

Sterkfontein (=AA), Barker 6842 (NBG); Patats River (-AB),

Esterhuysen 23 543 (BOL); Hardy 55 (PRE); near Whitehill (~BA),
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Barker 4879 (NBG); Matjesfontein (ﬁeA),- Macowan 1856 (GRA, SAM);
Eetween Monfagu and Touws River, Lewis s.n. (BOL); 3321 (Ladismithj:
Koup (-AB), Archer 842 (BOL); near Ladismith. (-AD), Zinn in SAM
66 659; Adamskraal (-CC), Muir s.n. (GRA). 3322 (Oudtshoorn):
near Prince Albert (-AA), Bolus 171658 (BOL, PRE); Pillans sub
Bolus 6886 (BOL); Herre in SUG 8622 (BRA). 3323 (willowmore):
Uniondale (-CA), Paterson 3114 (GRA); Willowmore (-AD), Smith
2799A (GRA).

Along Olifantsrivier, Thunberg s.n. (6-0C, S, UPS).
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VIs QEEEEEEE sect. ﬁEEEETEEEEEEEEE-'HaW" Rev. Pl. Succ. 2 : 9 {1821},

Type species: C. telephioideavHaw.

Perennials with prostrate to erect habit with herbaceous;.carnose to slightly
woody stems and usually glabrous. - Leaves petiolate to sessile; usually |
flat rarely somewhat convex on the upper and lower surface; giabrous, witH
hydathodes arranged in more or less dense rows along the margin and somg~ -
times scattered over the upper and lower surtace, with membranous sheath

between the leaf bases but often reduced to a stiff ridge. Inflorescence

varying from a single flower to terminal cymes or elongate to tlat-topped
thyrses with or without peduncle. Segals‘ﬂv— 5 mm long and varying from
longer than to less than a quarter of the lengfh of the petals; Qlabrous,
Fleshy and often ridged towards the apex. Petals « -~ 8 (-10) mm long,
spreading from the base to fofm_a stér—shaped flower, with a dDrsél ridge
continqed into a sharp}y pointed terminaivappendage; Stamens with white,
pink or pgrple anthers 0,5 -~ 1,5 mm Long. Sguamae transversely oblong,
usually truncate or slightlty constriéted towards the baée, t'leshy.
Carpels with oblong—reniform ovaries with slender styles at least half’
as iong as the ovaries; ovary with 8 ~ 40 (-5U)} ovules coVered with rows
of pointed papillae. Fruit splitting along the suture but reieésing the
seedé through a broad apical siit.

Common in the eastern Cape and Natal but also westwards to the

south-western Cape.

Diagnostic Features:

Plants of the sect. Anacampseroidgs are distirgulished from most

other parennial species of Crassuia by their stér-shaped flowers and their
slender styles which arise from the posterior apex of the ovary while in
other sections the styles are in line with the esrect anterior ovary wall.
Also, the seeds are covered with pointed widely'spaced papillae. More
shecificaliy, this séctibn’is distinguised from the often very similar

sect. Filipedes by its linear or linean—triangular sepals which are otten
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ridged towards the apex; and the pedicels do not elongate after tlowering,
Taxonomy:

The sect. Anacampseroides is a heferogenous group which is

divided into three subsections. Of these the subsections Fasciculares
and Latifolia contain only a few species and appear more homogenous *“han
the subsect. Peticlares. However, in the latter subsection aonly two

species, namely 0. cordata and C. lactea show no obvious similarities to

the rest of the group. However, C. cordata produces 4 or 5-mercus flowers

and adventitious buds on the inflorescence similar to those of Ce. multicava

which in turn resembles closely C. streyi . Both C. cordata and C. multi-
cava have hydathodes scattered over both surfaces while C. streyi produces
only marginal onese | |

On the other hand, C. lLactea 1is somewhat intermediate betweén
the two subsections Petiolares and Latifolia 1n that it produces firm Fieshy
leaves and carnose stems simiiar to those found in the subsect. Latifolia.
However, it has the decumbent habit,; the long linear-triangular sepals aﬁd
old leaves are not dgciduous as'invthe subsect. Petiolares. Also, thé
hydathodes are arranged in two marginal rows, so that it seems a more
natural grouping.to include C. lactea 1n the subsect., Pgtio%ares cdntrary
to the recent decision by Merxmoller et ale (1971} to incorporate this
species 1n the group Arborescens which is similarly delimited as the
subsect. Latifolia. |

Haworth {1821) had envisaged to include only one species,

C. telephioides in this section, and this species automatically becomes

the type. In the treatments of both Haworth (1812) and De Candolle (1828)

the first speciss listed under the subsect. Latitolia is C., arbaorescens,

whichy in the absence of any special directive, was designated as the type

of this subsectione. In the case of the subsect. Petiolares C. cordata

must be selected as the type as "frutescentes", added by De Candolle, does

not apply to C. spathulata. !
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Via. Eiiiiﬂii éubsectg EEEEiiﬂiiffi TDelken,.subsect° nov.
Craésula graup ?ellucida tichbnln in Trans. Roy. Soc. 5. Afr.
17 : 164, 191 (1929); Berger in Prlénzenfam. ed. 2, 18a :
(1930}; Merxmiller et al, in Ann. Natﬁrhist. Mus. Wien 75 : 113
(ﬁ9?1)q
Herbse ramis prostratis vel decumbentibus et usque ad 40 cm longis, foliis
veteribus non deciduis. Flores singulares in axillis foliorum vel plus
minusve fasciculatae in cyma terminale. Sepala lineo-triangularis et

saltem 2 mm longas

Type species: C. pellucida L.

Herbs with prostrate or decumbent branches up to 40 cm long and with old
leaves not deciduous. Flowers single in the axils of the leaves or more’
or less clustered in a terminal cyme. Sepals linear-triangular and at

least 2 mm long,

35, C._pellucida (Dillenius, Hort. Elth. 119, t.100, fig. 119 (1732)a
L.y Spe PL. ed. 1 : 243 (1753); OC., Prodr. 3 : o86 (1828);
Eckl. & Zeyh., Enum. 297 (1827); Schonl. in Trans. Roy. Soc.
S. Afr. 17 : 193 (1929). |
Iconotype: Dillenius, Hort. Elth. t. 100, fig. 119.
Perennials rarely annuals with herbaceous decumbent stems up to 60 cm long,
more or less rooting at the nodes with old léaves remgining attached to
the stem for some time. Leaves usually sessile but sometimes with a
petiole up to D;B cm long; lamina lanceolate, ovatg to elliptic or oblan-
Ceoiate, 1 = 2,5 (=3;5) cm long, (0;3-} 0,5 = 1,2:(~2) cm broad; usually
sharply écute and with a short, sharp, colourless point at Least when young,
more or less abruptly constficted towards the base, somgtimes cunéaté to
sub-petiolate, glabrous except for minute papillae along the margin, dorsi-
ventrally flattened and slightly fleshy, green sometimes with brown

stripes and with a colourless or red margin; sheath 0,1 - 0,2 (—0?4) cm’
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long, usually membranous and rarely formed. by the partial fusion of the
leaf bases. Hydathodes tew in a row on the margin or along the margin

of the upper surface, more or less canspicuous. Inflorescence a single

Flower.in the axils of leaves due to sympodial growth or terminal cymes

more or less Fascicled, with pedicellate S-merous t'lowers, without peduncle
and often half hidden by the terminal leaves, with lanceolate to trianguia;
often membranous bracts. Sepals linear-triangular 2,5 - 5 (=6) mm long,
sharply acute and drawn ihto a colourless awn,.glabrous, fleshy but often
with a mempranous margin, green to almost colourless. Petals usually
oblanceolate to almost oblong, 3 - 5 mm long, with dorssl ridge continued
into a shérp terminél point, slightly fused and free lobes spreading from
Just above the base, white but often tinged pink. Staﬁens 34 = 85 mm long,
with white to pale purple anthers 0,6 - 3,9 mm long, witH filaments slightly
broadened towards the base and slightly constricted where tused to the

petal tube. Sguamae transversely oblong, 0,1 - 0,2 x U,3 - 0,5 mm,
truncate and slightly constricted towards the base, slightly fieshy, pale
yellow to white. Carpels with oblong-reniform.ovaries abruptly constricied
into slender styles about half to three-guarters the length of the ovaries
and with insignificant termipal stigmas; ovary smooth and with 8 - 16 -
ovules with rows ofﬁdistinct papillae.

Diagnostic Features:

C. pellucida is distinguished from species of the sect. Filipedes

which have similar flat leaves with marginal hydathodes by its sharply.
acute sepals and distinct distant papillae on the owules, as in other

members of the sect. Anacampseroides. However, C. pellucida is distinguished

Frﬁm other members of the latter section by the absence of a peduncle.
The subsp. spongiosa is very similar to the subsp. pellucida,

but is distinguished from all thesother subspecies by the tough spongy

base of the mature flower including the outer wall of the pvary. The

sessile ovate leaves which are more or less fused to one another as well
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as with its glabrous stems wdll‘distinguish the subsp. marginalis. The
subsp. alsinoides produceg single flowers in the axils of the ieaves but
in contrast to the subsp. pellucida which has occasionally also single
flowers, the stems are hairy at least below the leaf sheath, as well as
the pedicels,. The lattér two characters are also found in the subsb.

brachypetala but this subspecies produces a terminal cyme.

Taxonomic Notes:

C. pellucida is seen here as a complex species comparable to C.

tetragona and C. capitella. This fact lays stress rather on the similar;

'
ities especially as the distinguishing features betwsen the five subspecies

are in places small, as for example in the case of the subsp. marginalis

which almost merges into the subsp. brachypetala between King William's

Town and East London.
"The first four subspecies are geographically isolated, except

that the subsp. brachypetala occurs near to the subsp. marginalis in

the vicinity of King William's Town and Somerset East &s is discussed under

the subsp. marginalis. The subsp. brachypetala and the subsp. alsinoides

are ecologically isolated in that the latter usually grows on the forest
floory while the former is usually associated with rock outcrops in moist
grassveld Df.on the border of forested areas.

It is interesting that the latter two subspecies which occur in
the eastern high rainfall areas of Southern Africa are alsoc widespread in
tropical Africa. In Contfast to this the first three subspecies are

restricted fo areas with predomimantly winter rainfall.

35a, subsp. pellucida

C. pellucida [Dillenius, Hort. Elth. 119, t, 100, fig. 119 (1732)]

L.y Spe Ple eda 1 : 283 (1753); Jacg., Frag. Bot. 39, t. 44,
3 (1809); DC., Prodr. 3 : 386 (1828): Eckl. & Zeyh., Enum.

197 (1837); Schonl..in Trans. Roy. Soc. S. Afr. 17 : 193 (1929);
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Adamson, Fl. Cape Penins. 433 (1950); Rice & Compton, Wild
Flow. Cape G. H. 47, 1 (1950); Kidd, Wild Flow. Cape. Penins.
plate 92, 8 (1951): T8lken in J. S. Afr. Bot. 38 : 71 (1972).

C. dichotama, sensu L. f.; Suppl. 188 (1781); Thunb., Prodr.

5 (1794) et Fl. Cap. ed. Schultes 286 (1823), ron L.

C. centauroides sensu Ait., Hort. Kew. ed. 1, 1 : 392 (1789);

sensu Sims in Bot. Mag. plate 1765 (1803); sensu Eckl. & Zeyh.,
Enum. 296 (1837); sensu Drége, Zwei Pfl. Doc. 78, 80, 84 (1844);

sensu Harv.; Fl. Cap. 2 : 3% (1862), non L.

C. marginata Thunb.; Prodr. 56 (1794); Fl. Cap. ed. Schultes

287 (1823). |

Type: Cape, Thunberg s.n. in Herb. Thunberg 7764 (UPS, holo!).

C. minima sensu Eckl. & Zeyh., Enum. 297 (1837), non Thunb.
Perennials with decumbent glabrous branches, rarely rooting at the nodes.
Leaves obovate to broadly elliptic, usually with rounded or aﬁiculate

apex,; usually distinctly cuneate towards the bése to often subpetiolate,

and with irregularly papillose margin; sheath glabrous. Inflorescence
usually a terminal dichasium more or less branched, or rarely a terminal
flower which might be Born in the axils of the lower leaves due to sympodial
growth. Sepais two~thirds or as long as the petals, fleshy. Carpels
with ovary wall becoming membranous when mature.

Growing usually associated with rock outcrops in shaded moist
places under rocks or in forests; occurring from the Swartberg and
Swellendam westwérds to the Cape Peninsular and as far north as the Winter—
hoek mountainse.

Flowering Period: November - February.

Diagnostic Features:

See under the species.

Variation and taxonomic Notes:

According to environmental conditions the size of the whole plant
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and its leaves will vary greatly, but also the number of flowers varies
from many to one. In fact, specimens from inland locaiities often show
only one flower in the axiis of the_ldwer leaves; but similarly to the
case in subsp. alsinoides these flowers are terminal, as can be seen from
the fact that the axillary bud between the flower ‘and the subtending leaf
will develop when the stem is cut .above that node. Some of these variations

were recognised as separate species, as for instance the single-flowered

€. marginata Thunb. In the case of the latter species Thunberg gives

no indication that he refers to C. marginalis Dryand. in Ait., unlike in

C. lactea, so that C. marginata is treated here as a new species.

Among others C. pellucida was often interpreted as C. centaurcides

a species that most botanists found difficult to interpret' as Linnaeus
provided-only a very short description (cf. T8lken, 1972). It is, however,
Df.interest.that Thunberg records that his plants were collected on Table:
Mountain but all three ;heets'annbted as such by him must be identified as
subsp. magginalis, a form that does not occur in the south-western Cepe
Provincew ‘ |

Specimens examined:

CAPE. - (Clanwilliam): near Zebrakop (=DB), Pillans 5569 (BOL ), -

3219 (Wuppertal): Apollo Peak (~CA), Esterhuysen 18 957 (BOL).

3358 -(Cape Town): Table Mountain (-CD), Marloth 8204 (PRE); Ecklon

& zeyher 1893 (sAM); 1895 (S); Devils Peak (-cD), leléx Dod 814
(BOL); Kirstenbosch (-cD); Esterhuysen 22 392 (BOL, PRE); Liesbeek
River (-CD), Salter Sene (NBG); Jonkershoek (-DD), Kerfoot 5309

(PRE, STE); Simonsberg (~DD), GCompton 14 197 (NBG). 3319 (Worcester):

Great Winterhoek Mountains (~AA), Galpin 12 590 (PRE); Ecklon & Zeyher

1895 (S5AM); Sneeuberg (~AA), Thorne in SAM S0 390; Matroosberg
(-BC), Phillips %1 821 (SAM); witteberg (-CA), Esterhuysen 22 285
. (BOL); Waaihoek (-CB); Esterhuysen 15 081 (BOL), Frenchhoek (-cc);

Schlechter 9269 (BOL, GRA, PRE); Wemmerhoek Peak (-cc), Esterhuysen
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11 279 (BOL); Stettynsberg (-CC), Esterhuysen 11 209 (BOL); Onklaarberg
(~CD), Btokoe 1111 (PRE). 3320 (Montagu): Montagu (=CC), Rogers

26 608 (PRE). 3321 (Ladismith): Klein Swartbery, Stokoe 1906 (GRA,
'PRE, STE). 3322 (Qudtshoorn): Swartbeﬁg Pass (-AC), Bolus 11 458

(BOL, NH, PRE); Silver River ?' (-bc), Schlechter 5876 (BOL, PRE).

3418 (Simonstown): near Consfantia (-AB), MacOwan 1849 (GRA, PRE,

SAM); Simons Bay (-AB), Prior s.n. (PRE); near Somerset West (-BB),
Parker 4820 (BOL. NBG, SAM) ; Somerset Sneeukop‘ (-8B), Esterhuxsen

2838 (BOL); Landroskop (~BB), Thorne in SAM 51 565. 3419 (Caledon):
Victoria Peak (~AA), Esterhuysen 9731 (BOL); Guardian Pesk (=AA), |

Esterhuysen 24 131 (BOL). Cape, Thunberg s.n. (G, S, STB, UPS}.

35b. supsp. spongiosa Toelken, subsp. nov. ab’ sﬁbsp. Eellucida'sepalis
N et receptaculp épqngiosentibus in fructu et florescentia praecoci
| differt.
Herbae annuae ramis glabris decumbentibus saepe nodis radicantibué. Folia
elliptica et plerumgue apicibus terminalibus incoloratis et ﬁuneata ad basim;

vagina glabra vel 1 - 3 ciliis mérginalibus. Inflorescentia cymus termin-—

alis saepe ramosusAvel fasciculatus et partim occulata foliis mubteﬁtis,'
pedicellis glabris. Sepala circiter petala aequantia, spongioaéntia
in' fructu. Carpella basibus ovariis et receptaculo spongiosentibus in
fructu;

Type: Cape, Uitkomst, Barker 10 739 (NBG, holo!).
Annuals with decumbgnt glabrous stems offen rooting at the nodes. Léaves
elliptic and usually with colourless terminal apex and cuneate base; sheath

glabrous or with 1 = 3 marginal cilia. Inflorescence a terminal cyme

often slightly branched or densely clustered and partly hidden by the leaves
subtending it, with glabrous pedicels. Sepals about as long as the petals
and becoming spongy after flowering. Carpels with lower parts of ovaries

and the receptacle becoming spongy when mature.
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In sheltered kloofs between Nieuwoudtville'and Calvinia.

Flowering Period: October; November.

Diagnostic Features:

See under the species.

Variation and taxonomic Notes:

Not much variation has been recorded for this subspecies which

'resembles subsp. Eéllucida rather closely. However, the latter subsﬁecies
" has only once beén recorded north of the Winterhoek Mountains (Esterhuysen
18 057), but it is a depauperate specimen with singlg flowers and it
flowers in December. |

It is interesting fhét the fleshy Ealyx and the receptacle become
stiff and spongy when the frulit becomes mature. In this way the fruits
are hidden in a cup-shaped structure and the séeds are not easily dispersed.

Specimens examined:

~

CAPE. - 3119 (Calvinia): between Nieuwoudtsville and Oorlogkloof (-AC),
van Breda 1406 (PRE); 10 Km from Nieuwoudtville to Clanwilliam (~AC),
Herdy 791 (PRE); Oorlogskloofrivier, McGregor in BGalpin 10 512 (PRE);
top of Vénrhyn's Pass (-AC), Barker 9422 (NBG); 8 Km from Nieuwoudtville
to Grasberg (-AC), Barker 9562 (NBG); Uitkomst (-AC), Barker 10 739 (BOL).
N
35c, subsp. marginalis
W

C. marginalis Soland. in Ait., Hort. Kew. ed. 1, 1 : 396 (1789);

Jacg.s Hort. Schtnbr. 36, t. 47 (1805); OC., Prodr. 3 : 385
(1828); Eckl. & Zeyh., Enume 297 (1837); Britten & Bak. f. in
J; Bot., Lond. 35 : 483 (1898); Schgnl. in Trans. Roy. Soc. S. |
Afr. 17 : 194 (1929); Higgins, Cress. Cult. 53, plate 4b (1964).
Type: Caput Bonae Spei, Masson s.n. (BEM, holo!).

C. lineolata Soland. in Ait., Hort. Kew. ed. 1, 1 : 391 (1789);

Schonl. in Trans. Roy. Soc. S. Afr. 17 : 195 (1929).

Type: Caput Bonae Spei, Masson s.n. (BW, holo!).
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Cs centauroidegr sensu Thunb,, F1. Cap. ed. Schultes 287 (1823).

~— var. marginalis (Soland.) Harv,, Fl. Cap. 2 : 34 (1862).
' C. profusa VHDok, f. in Bot, Mag. plate 6044 (4873).
Iconotype: Bot. Mag. plate 6044 (original in K, lecto!).
Perennials with glabrous stems prostrate or scrambling and sometimes rocoting
at the nodes. - Leaves  broadly ovate with pointed apices, abruptly cdnstricted
towards thé base and more or less fused to bne another forming a disc up
to 1 cm in diameter, with horny epapillate margin which is slightly
fecurved in dried material; éheath glabrous or with more or 1éss marginal

cilia. Inflorescence terminal with 1 — 3 umbellate part-inflorescences,

- with glabrous pedicels. Sepals usupally about half or rarely as 1oné as
the petals, fleshy. Carpels with ovary wall becoming membranous when
mature. |

Usually associated with rock Dutcrﬁps in shaded moist places in
forests or under rocks; occurring.along the coast from George to Eaét

| .ondon.

Flowering Period: September -~ December.

Diagnosti€ Features:
See under the species.

Variatiocn and taxonomic Notes:

The subsp. marginalis is rathervvafiable and in addition a cline
can be traced more or less cleérly through the whole distribution rahge.
In the vicinity of Knysna the leaves afe typicaliy broadly ovate and the
whole plant is completely glabrous. Some local variation in the amount
of fusion of thé_leaf bases can be noticed, -but it is interestipg that plants
which grow on rock faces where they are often more exposed, have red leaf
marginsa A more delicate prostrate form with leaf margins which are
always white occurs in shaded areas in Baviaanskloof and the surrounding

mountains. However, this form merges into the more robust coastal form

at various points.
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A few plants with marginal papillae on the leaf sheath have been
recorded from near Humansdorp and to the east df this a gradual increase
in the number of the papillae occurs and which eventually turn into hairs
pan be observed between Port Elizabeth and East Londone. The type specimen

of C. lineolata was probably collected in this area as it has definite

cilia on fhe leaf sheath.

- North of Port Eiizabeth and even more pronounced betwéen East
London and King William's Town plants become very variable. The leaves .
are often lanceolate with a dense tuft of hairs along the margin of the
leaf sheath and in many plants the sepals are as lohg as thé petals. These

characters are more typical of the subsp. brachypetala which has been recorded

from the vicinity of King William's Town, but here shows also considershle
variation of the cuneate leaf base and the length of the sepals. Both
these incidences of intense variation in a small area indicate hybride

ization or allopatric introgression as described in C. alpestris, except

that the phenbmenon is much more complex in the case of C. pellucida

because populations of the two subspecies occur close to one another
over a wide area. However, it seems significant that a complete range of

intermediates, as one would expect with ordinary hybridization, could not

be found. The subsp. brachypetala grows mainly .in moist grassveld or
along forested areas, while the subsp. marginalis is associated with
rock outcrops mainly along the river valleys.

The three specimens of C. centauroides in Thunberg's Herbarium

must be identified as subsp. marginalis, although Thunberg stated in his
Flora Capensis that they were collected on Table Mountain.

BSpecimens examined:

CAPE. =~ 3225 (Somerset East): Halesowen (-BA), James 164 (BOL);

Somerset East (-~DA), Wisura 1060 (NBG); Boschberg (-DA), Scott—Elliot

495 (NH). 3226 (Fort Beaufort): Mount Hopley (~BA), Galpin 2643

(GRA, PRE); Katberg (-BC); Shaw sub Bolus 2002 (BOL).
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3227 (Stutterheim): Keiskama Hoek (-CA), Gonlimis s.n. (BOL);

Komga (-DB), Flanagan 1079 (BOL, GRA, PRE, SAM); near East Londaon

(~DD), Hall 227 (BOL, NBG); Galpin 1863 (6RA, PRE). '

3228 (Butterworth): Gonubi (-AC), Bokelmann s.n. (NBG); Compton

13 110 (NBG), 3321 (Ladismith): Seweweekspoort (-8C), ygggg

1651 (NBG); Meikhoutessenbosoh (-cD), Muir 1052 (PRE). 3322
‘(Oudtshqorn)‘ : George (-CD), Hall 205 (NBG); Touws River (-DC),

Mertin 19 (NBG); 50 (NBG); Swartberg, Stokoe in NBG 12 /27 (BOL).

3323 (Willowmoré): Smutsberg (=DA), Esterhuy;en 10 708 (BOL); Braam—

rivier (-DC), Esterhuysen 16 289 (BOL). 3324 (Steyflerville):

Campher's Kloof  (~AA), Compton S.n. (NBG); Baviaanskloof (-CA),

Wisura 1841 (NBG); Cockscomb (-CB), Esterhuysen 28 021 (PRE).

3325 (Port Elizabeth): near Sapskamma Station (-AC), Itilken 4117 (BOL);

Enon (~BC), Thode A2648 (NH, PRE); Groendal (~CA), Sellick sub

Long 1076 (PRE); B8 Km north of Uitenhage (-CB), Dahlstrand 810 (GRA);

Vanstadenspas (-CC), de Winter 7621 (pRE); ‘Komachs (-CD), Paterson

381 (GRA); Theecombe (-CD), Long 1102 (GRA, PRE); Krakakama (-CD),

Zeyher 2527 (SAM); Redhouse (-DC), Paterson 2649 (BOL); Bethelsdorp

(-DC), Faterson 381 (GRA); Swartkops River, Ecklon & Zeyher 1894

(sAM);- Suurberge, Acocks 20 290 (PRE). 3326 (Grahamstown): Alice-
dale (~AC), Eggg;é- 12 001 (PRE); Howieson's Poort (-AD), Schonland
462 (BRA); 724 &(GHA); near Grahamstown (-~BC), Daly & Sole 520 (GRA);
Trappes Valley (-B8D), Daly 554 (GRA); Southwell (~DA), Acocks 12 059
(PRE); Bushmans River (-DA),,Archibald 48 41 (PRE); Bennie 740 (GHA);
Port Alfred (-DB), Galpin 3020 (BOL, GRA, PRE); Tyson 168 (PRE);
Dixon's Bush (~DB), Schonland 383 (GRA). 3327 (Peddie): Peddie
(-AA), Edwards in NBG  129/21 (BOL); Kidds Beach (-BB), Taylor

5593 (NBG). 3420 (Bredasdorp): Potberg (-8D), Pillans 9457 (BOL);
Esterhuysen 23 180 (BOL). 3422 (Mosselbaai): 7 Km north of Mosselbaai

(-AA)y; T8lken 3711 (BOL). 3423 (Knysna): Plettenberg Bay (-AB),
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Rogers 26 808 (PRE); Keurboomstrand (-AB), Jaylor 4420 (PRE, STE).
| 3424 (Humansdorp): Clarkson (-AB), Thode A 839 (NH, PRE); Humansdorp
(-8B), Galpin 4019 (PRE).

Caput Bonae Spei, Masson s.n. (BM).

35d. subsp. brachypetala (Dr&ge ex Harv.) Toelken, comb. nov.

Cs« brachypetala Drége.exr Harv.y; Fl. Cap. 2 : 3 (1862); Drige,
Zwei PFl. Doc. 151 1(1844), nom. nud.
Type: Cape, bétween Umzimvubu & Umzimkabé Rivers, Drgge s.n.
(S, lectol; G!; ﬁ!).

‘,'*- var. parvisepala Schonl. in Rec. Albany Mus. 1 : 116 (1904).
Type: Cape, Bedford, Nicol 93 (6RA, lecto!).

C. prostrata E. Mey. ex Dr&ge. Zwei Pfl. Doc. 151 (1844) rom.

nuds et nom. illeg. = non Thunb.

Bullardia dregei Harv., Fl. Cap. 2 : 330 (1862).

Type: Cape, between Umzimvubu & Umsimkaba Rivers, nggg SeNe
(8, lectof; GI; PI!).

Crassula dregei (Harv.) Schonl. in Ann. Bolus Herb. 2 : 73 (1916).

C. elongata Schonl. in J. Linn. Soc. (Bot.). 34 : 552 (1897).

Type: Cape, near Queenstown, Galpin 2021 (GRA, holo!; PRE!).

C. involucrata Schonl. in éull. Herb. Boiss. ser. 1, 5 : 863
(1897) et in Trans. Roy. Soc. S. Afr. 17 : 198 {(1929).

Type: Cape, Insiswa Mountains, Schlechter 6448 (GRA, holo!;
BOL!; NH!; PRE!; SAME). |

C. tysonii Schonl. in J. Bot., Lond. 40 : 289 (1902) et in Trans.
Roy. Soc. S. Afr. 17 : 198 (1929).

Type: Cape, near Kokstad, Tyson 1342 (GRA, holo!; BOL!; SAM!;
STE:),'

C. diabolica N. E. Br. in Burtt Davy, Trans. Pl. 140, 141 (1926).

Type: Transvaal, Lydenburg, Wilms 521 (K, holo).
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C. lineolata sensu Schonl. in Trans. Roy. Soc. S. Afre. 17 : 195

(1929); sensu Batten & Bokelman, Wild Flow. East. Capé 74, plate
62, 7 (1966); sensu Jacot Guill., Fl, Lesotho 182 (1971).
———  Vara. Eétiolata Schonl. in Traﬁs. Roy. Soc. S. AFr; 17 ; 196v
(1929).
Type: not guoted.
—~- forma magna Schonl. in Trans. Roy. Soc. S. Afr. 17 : 196 - (1929) .
Type: Cape, near Grahamstown, MacOwan 299 .(GRA, holot).
—— forma gracilis Schonl. in TRans. Ray. Soc. S. Afr. 17 : 196
(1929).
Syntypes: Cape,‘Sugrberg Sanatorium, Schonland 3245 (GRA);
Katberg Pass, Galpin 2392 (GRA, PRE): Cathcart, Hart 7 (GRA);
Woodvale, Gelpin 2021 (GRA, PRE); Potriviersberg, Galpin 6620
(BOL; GRA, NH, PRE, SAM); Port S%t. Johns, Schonland 4257 (GRA);
Pondoland, Bachman 532 (B ).
-~ forma natalensis Schonl. in Trans. Roy. Soc.-S. Afre 17 @ 197
(1929).
Syntypes: Natal, Ingolweni, Wood 3054 (GRA¥, NH!); Ulundi,
| Evans 641 (GRA!). , . D
— /AT EilQEE Schonl. in Trans. Roy. Soc. 5. Afr. 17 : 197
(1929), ‘nom. nud.
Perennials with decumbent or rarely short erect stems, rarely rooting at
the nodes, with:internodes hairy at least in a line an either side of the
stam basipetally from the area where the leaf bases have fused to form the
sheath. Egéxgg with a lanceolate to ovate rarely elliptic lamina, acgte
 mOre or less cuneate to petiolate with irregularly spreading papillae along
the margin; sheath with hairs at least on the area where the leaf bases

have fused and along the margin. Inflorescence a terminal dichasium often

slightly irregularly branched rarely subumbellate, and often half hidden-

by the subtending leaves, with pedicels more or less hairy. Sepals

R
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usually about as long as or longer than the petals, fleshy. Carpels with
ﬁembranous ovary walls when mature. Fig. 1l.2. |

Usually in moist areas in gras%veld but often also associated
with rock outcrops; occurJing and often iocally common north-eastwards

from a line between Queenstown and East London, in most parts of Natal and

southern and eastern Transvaal and into tropical Africa.

Flowering Period: December - April.

Diagnostic Features:

See under the species.

Variation and taxonomic Notes:

The subsp. brachypetala is one of the most widespread taxa in

the genus Crassula and it is not surprising to'Find some local variation.

For instance, some plants are densely hairy as in the type specimen of

C. tysonii, which also has rather short petals, but again a complete range

of intermediates can be found. On the other hand, althoUQh the disfing—
uishing characters of this suﬁspecies are the hairy stems and pedicels,

these might be absent or almost so élong the Natal coast and aftén in tropical
Africa but the leaves are always with a cuneate base in contrast to the
sessile ovate leaves of the subsp. marginalis. Also the shape of the 1eavés
varies considerably from the narrowly lanceclate ones as found in the type

specimens of C. dregei to the ovate-~elliptic ones of the type of C. lineolata

forma magna. Howsver, the leaves are always cuneate or even petiolate

in some specimens. 1In depauperate plants this cuneate base may be rather
short and often in such plants the inflorescence is hidden by the leaves
belo&, as the upper internodes do not elongate very much, an extreme form

seen in the type specimen of C.. involucrata. However, plants of the

subsp. alsinoides have also often such congested apices and are easily
confused particularly as they have similar hairy stems and pedicels but
can be identified by their single flowers in the axils of the leaves.

In addition to all this variation it is interesting to note that
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plants growing in grassveld preduce predominantly a somewhat swollen under—

ground rhizome which bears fleshy scale~like leaves. In contrast to this
4 plant growing in rock crevices, particularly those in the Eastern Cape,
have their branches all above the soil level.

Schonland's {1929) interpretation of C. lineolata is not

- synonymous with the subsp. brachypetala, because he included all plants

‘with "leaves....pilose at the base" in this species. In other words he
includes also a number of plants which are now placed into the var. marginalis,

“including the type specimens of C. lineolata, as a continuous range from

the typical glabrous form of subsp. marginalis to such plants with a tuft
of hairs along the margin of the leaf sheath can be found, as has been
discussed under the subsp. marginalis. The only character that will

et S ar——————

. separate the subsp. marginalis from subsp. brachypetala is the presence

of hairs on the stems and pedicels.

Among the spebimens.SChonland enumerated under C. brachypétala

var. parvisepala he identified only one of these sheets as such, namely
Nicol 93. Also, as much of the description is based on that specimen

it must be chosen as the lectotype.

Both the Drkge specimens of C. brachypetala and C. dregei in
Stockholm Herbarium are accompanied by a drawing of the dissection of
the flower by‘Harvey, and for that reason were chasen as the léctotypesa

Specimens examined:

TRANSVAAL. = 2229 (Messina): 10 Km north-east of Louis Trichardt (-DD),
Tdlken 1209 (PRE]. 2329 (Pietersburg); Blouberg (-AA), Codd & Dyer
9038 (PRE). 2330 (Tzaneen): 2 Km east of Steilkop (-CC), WMuller

& Scheepers 96 (PRE). . 2428 (Nylstrdom): Zwagershoek (-AD), Obermeyer

234 (PRE). 2130 (Pilgrim's Rest): Wolkberg (-AA), Muller & Scheepers

155 (PRE); Mariepskop (-DB), Meeuse 9968 (PRE); wvan der Schijff 4393

(PRE). 2730 (Vryheid): Wakkerstroom (-AC), van Dam in TRV 24 308

(PRE); 0Oshoek .(—AD), Devenish 591 (PRE); Galpin 10 020 (PRE).
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SWAZILAND. ; 2631 (Mbabane):_ near Forbes Reef (-AA), Schlieben 9530
(PRE); Ngwenya Mountains (~-AA), Compton 26 686. (NBG, PRE}; Hulls
Farm, Compton 25608 (NBG); 27690 (NBG, PRE).

NATAL;, = 2729 (Volksrust): Magjuba (~BD), Rogers 3328 (GRA, PRE).
2730 (vryheid): Klipspruit (-CD), Breyer in TRV 16 976 (PRE){ Kambula
(-DA), Gerstner 4616 (PRE)., . 2731 (Louwsburg)z Mgotsche  (-CB),
- Hall in .NBG 524/56 (NBG). 2732 (Ubombo): hear Josini (-AC),
-Iglﬁgg 4383 (BOL). 2828 (Bethlehem): Mount Aux Sources (-DB),

McClean & Bayer 6 (BOL, GRA, PRE); Lewis 1689 (SAM); Steyn 1023

(NBG); Tugela Valley, Bayer & McClean 51 (GRA). 2829 (Harrismith):
Olivershoek (-A&), Strey 9516 (NH, PRE); Van Reenen (-AD), Wood

10 759 (BOL, PRE); Wylie in NH 30 096; Bergville (~CB), Rehm s,n.
(BOL); Cathédral Peak (-CC), Killick 1368 (PRE). 2830 (Dundee):
Indumeni Mountainé (—AA); Truscott 91 (PRE); Jameson's Drift (—DD),
Strey 9309 (NH). 2831 (Nkandla): B8 Km south of Nkandla (=CA),
wisura 1173 (NBB); Eshowe (~CD), Lawn 2224 (NH); Hlinza Forest
(-cD), strey 4580 (NH, PRE); Ngoya Forest (-DC), Sim s.n. (GRA).
2832 (Mtubatuba): Hluhluwe Game Reserve (~AA), Hitchins 4 (NH, PRE);
Mtubatuba (~-AC)s; Lawn 1589 (NH); Dukuduku Forest (~AD), Strey

5743 (NH, PRE); Ward 7073 (PRE); Richards Bay (—CC),nMEQEEE 6442
(PRE). 2929 (Underberg): Injasuti area (-AB), Esterhuysen 20 280
(BOL); Giant's Castle (-AD), Trauseld 607 (PRE}; Tabamhlope (~BA),
0. West 1110 (PRE); near Estcourt (-BB), 0. West 223 (PRE); South.
Downs (~BB), Evans 524A (NH); Underberg (-CD), McClean 604 (NH);
Himeville (-DC), Bews 2 (GRA); Bews 3 (GRA); Bulwer (-DD), Marais
1453 (PRE). 2930 (Pietermaritzburg): Mooirivier (-AA), Wood 5321
(PHE, SAM); Mogg 7004 (PRE); Lidgetton (~AC), Mogg 6734 (PRE);
Howick (~AC), Wood s.n. (BOL); Kolbe in BOL 13 017} 34 Km north
of Howickv (-AD), PRoss 2085 (NH, PRE); Greytown (-BA), Cronwright

34 (PRE); near Noodsberg (-BD), Moll 1490 (PRE); Baynes Drift (-BD),
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Huntley 182 (PRE}; Hilton (~CB), Dimock-Brown 214 (NH}; Hela Hela

(-cc), Strey 10868 (MH, PRE); Drummond (-DA), Lawson 423 (NH);
Table Mountain (-OA), Killick 312 (PRE); Inanda (-DB), Wood 496

~(NH, SAM);_ Tal; Farm (-DC), Noll 3040 (NH, éRE); Krantzkloof (-DD),
Wood 1105. (NH, SsAM); Isipingo (-DD), MWard 4972 (NH). 3028
(Matatiele): Ulundi (-CA), Erens 641 (GRA, NH); 3029 .(Kokstad);

‘ Weza (-DA), Strey 10 911 (PRE). 3030 (Port Shepstone): near

Dumisa (-AD); PRudatis 357 (STE); 1364 (PRE); Izingolweni (~CC),

Wood 3054. (GRA; NH)E- 3130 (Port Edwards): Umtamvuma River (-AA),
Nicholson 968 (PRE); Port Edward (-AA), Bayliss 556 (NBG).

ORANGE FHEE.STATEN - 2828 . (Bethlehem): Bester®'s Vlei (-BD), Bolus

Sk ﬁ. {BOL); Wi tzieshoek (-0B), Junod in TRV 17 333 (PRE); Igggg'
5505 (STE). 2829 (Harrismith): Harrismith (-AC), smit 113 (PRE);

Sankey sun.  (8OL). | |
CAPE. =~ 3028 (Maﬁatiele): Mvenyane Mountain (-BD), Bandert 176 (GRA);
Pot River Berg (=CD), Balpin 6620 _(BDL, GRA, NH, PRE, SAM); 28 Km south
oF_Méunt Fletcher (-cD), Marsis 864 (GRA, PRE); near Mount Frere (-DD),
Barker 6160 (NBG). 3029 (Kokstad): New Amalfi (~AC), Forbes 112{
(NH); Mount Currie (-AD), Tyson 1787 (BOL, SAM); Clydesdale (~BD),

Tyson 3087 (PRE, SAM); Kakas Hill (~CA), Strey 10 836 (PRE);
Cedérville (=CA), §££gz 10 808 (PRE); Iniswa Mountains (~CB),
Schlechter 6448l (GRA, BOL, PRE); .Kokstad (-~CB), Iyson 1342 (s0L,

GRA, SAM STE); Mnentu Bridge (~DC), Strey 10 642 (PRE). 3125
(steynsburg): Steynsburg (-BD), Schonland 3245 (PRE). 3126
(Queenstown): near Lesseyton (-DA), Galpin 2021 (PRE); near Queenstown
(~DA),»,§§lEiQ 8114 (GRA, PRE). 3127 (Lady Frere): Barkly Pass (~BB);,
Ratﬁraz sub Galpin 7296 (PRE); GCala (-DA), Pegler 1529 (PRE);

En@obo' (-pB), Flaﬁagan 2655 (PRE). 3128 (Umtata): Baziya (~CB),

Baur 774 (SAM); Kwaaiman Post Office (-DD), _Lewis 3411 (SAM); near

Lutubeni Store (-DD),‘ Barker 8251 (NBG ) » 3129 (Port St. John's):
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‘Egossa (-BC), Sim 2548 (PRE); Port St, John's (~DA), Schonland

4257 (GRA); Manteku (-DA), Strey 8928 (NH, PRE). 3226 (Fort
Beaufort); Katberg Pass (-BC), Galpin 2392 (GRA, PRE); Bedford
(~CA), Nicol 93 (BOL, GRA). 3227 (Stutterheim): Windvogelberg
(;AC), Roberts 1799 (PRE); Waqﬁa River (-AC), Tolken 4041 (BOL);
Stutterheim (-8C), gggggg 9680 (PRE); Dohne (-CB), sim 1201 (GRA);
1218 (PHE)E; 1162 (PRE); King William's Town (-CD), §1§’ 1202.4(PHE);
17 Km south of Stutterheim (-DA), Tblken 4039 (BOL); Kouga (~DB),

- Flanagan 1079 (PHE); *? 3228 (Butterworth): Idutywa (-8B), .Salpin
10 450 (PRE); Kentari (-CB), Pegler 474 (BOL, GAA, PHE); 3525
(Port Elizabeth): Suurberg Sanatorium (-8D), Schonland 3245 (GRA);
Surrberg, Paterson 14 (GRA); Archibald 7288 (PRE). 3326

(Grahamstown):  near Grahamstown (-BD), MacOwan 299 (GRA), 3325

———
v

(Peddie): Lire Drift (-AR), Sih s.ni (GRA); Wount Coke (-AB), Sim

1416 (GRA).

358. subsp. alsinoides (Hook. f.) Toelken, comb. nov. et stat. nov.

C. alsinoides (Hooke. f.) Engl. in Abh. Preuss. Akad. Wiss. (1891)

231 (1892); = Hutch. & Dalz., Fl. W. Trop. Afr. 1 : 103 (1928).
Syntypes: Fernando Po, Mann' s.n. (K!); Abyssinia, near Ankobar,
Roth, (K!).

Tillaea alsinoides Hook. f. in J. Linn. Soc. (Bot.) 7 : 192 (1864);

Britten in Fl. Trop. Afr. 387 (1871).
Perennials decumbent, rarely rooting at the nodes and with stems hairy at
least in‘é line on either side of the stem continuing downwards from where
- the leaves have fused to ohe another., l.Leaves ovate or lanceoléte—spathulate,
. gcute with sHarply pointed apex and abruptly constricted towards the petiole,
with flat rather elongate papillae giving the leaf a serrulate margin when

seen under the microscope; sheath with séome hairs and with some longer ones

along the margin. Inflorescence one terminal flower which appears to
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be axillafy bécause of sympodial growth. Sepals two-thirds as long as
the petals, fleshy. | Carpels witH membranﬁus ovary wall when mature.
| In mbist shaded places and often found on the forest floor along
swamps or étreams in dense forests; occurring sporadically from the Knysna
forests to central and northern Natal and eastern Transvaal, bﬁt m’.despreéd

through most parts of tropical Africa.

Flowering Period: October = March.

Diagnostic Features:

See under the species.

These plants are very similar to those of the subsp. brachypetala,
but are distinguished by its usually regularly serrulate leaf margin and
a single flower in the axils of the leaves.

Variatibn and taxornomic Notes:

This subspecies is never common in Southern Africa and shows little
variation here as well as in tropical Africa.

Specimens examined:

TRANSVAAL, — 2229 (Waterpoort): Wyllie's Poort (-DD), Hafstrom & Acocks

554 (PRE). 2230 (Messina): Entébene (~CC), Dbermezef 911 (PRE).
2329 (Pietersburg): Houtbosdorp (-DD), Jenkins in TRV 7422 (PRE);
Codd 9418 (GRA). 2330 (Tzaneen): Duiwelskloof (-CA), .Schgepers
230 (PRE); New Agatha Farest (-cc); McCullum 137 (PRE). 2430

(Pilgrim's Rest): Mariepskop Forest Reserve (-DB), wvan der Schi jff

4995 (PHE); killick 2411 (PRE); 2419 (PRE); Blyderivier (-0D), van
der Schijff 5526 (PRE). 2530 (Lydenburg):  Kaapsehoop (-DB), Rogers
21 414 (NH);‘ Gilmore 2270 (PRE). 2531 (Komatipoort): near Barbertdn
(-cc)y Thorncroft 2148l (PRE).

SWAZILAND. - 2631 (Mbabane): Kopola (-AC), Ben Dlamini s,n, (RRE);

Hlatikulu (~CD), Compton 26 354 (PRE); Killick & Strey 2411 (PRE).

NATAL. = 2731 (Louwsburg): Ngome (-CD), - Strey 9384 (NH, PRE).

2930 (Pietermaritzburg): Karkloof (~AD), Moll 2873 (PRE).
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CAPE, - 3323 (Willowmore): Diepwalle Forest (-CC), Bos 758 (PRE, STE).

3423 (Knysna): Knysna Heads (~AA), Williamson 121 (PRE).

VIb. EEEEEBEE subsect. EEEEEEEEEE (DC.) Toelken, comb. nov. et éﬁat. hqv.

Crassula'seétiiPétiﬁlaresi Haws ex DC., Prodr. 3 : 386 (1828).

Type species: (. cordata Thunb.

Crassula group Petiolares (DC.) Harv., Fl. Cap. 2 : 334 (1862);
- Schonl. in Pflanzenfam. ed. 1, 3, 2a : 36 (1891).

Crassula group Spathulata Schonl. in Trans. Roy. SOC; S. Afr.

17 + 164, 198 (1929); Berger in Pflanzenfam. ed. 2y 18a : 390

(1930). Merxmiller et al. in Ann. Naturhist. Mus. Wien. 75 : 113

(1971). ”

Crassula group Lactea Schonl. in Trans. Roy. Soc. S. Afr. 17 :

465, 199 (1929); Berger in Pflanzenfam. ed. 2, 18a : 391 (1930).

Crassula group Cordata Schonl. in Trans. Roy. Soc. S. Afr. 17 :

165, 202 (1929); Berger in Pflanzenfam. ed. 2, 18a : 391 (1930).
Herbs with decumbent or prostrate branches rarely broader than 2 cm in diameter
and with flaking bark, up to 40 cm high, and with old leaves remaining attached
to the stem for some time. Flowers born in a terminal thyrse with séyeral ‘
to many dichasia and with a peduncle (1=) 3 ~ 15 cm long. Sepals lineab—
triéngular, at least 2 mm long and one-third to half the length of the

petals.

a8. C. inandensis Schonl. & Bak. f. in J. Bot., Lond. 36 : 364 (1898)
L P W N P e e .

et Schonl. in Trans Roy. Soc. S. Afr. 17 : 199 (1929).

Type: Natal, Inanda, Wood 764 (BM, holo!; SAM!).
- G, wyliei Schonl, in Rec. Albany Mus. 2 : 45 (1913); et in
Trans. Roys. Soc. S« Afr. 17 : 159 (1929).

Type: Natal, Nkandhla, Wylie sub Wood 8830 (GRA, holo!). -
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. Perennials decumbent or scrambling with bran ﬁhes.rarely longer than 60 cm
and up to 0,3 cm diam., little brancﬁed and then maihly from the base,
occasionally rooting at the nodes, with old leaves remaining attached to

. the stém. | Leaves Qith a petiole up to 1,5 cﬁ ioﬁg on the lower 1eaves;
bgt with a gradual decrease to sessile leaves below the inflorescence;
1aminé usually broadly elliptic‘ﬁr elliptic-ovate, 2 - 5 (-8) cm long,
1,5 = 3 (=5) Cﬁ broad, with the biggest leaves at the top, acuminate‘to
abruptly constricted into a blﬁnt point in "‘the lower leaves which havév_
a cuneate base while they are abruptly constricted at the top, usually
with irregular dentate margin which is recurved, not fleshy, dark green
on top and lighter green bélbw; sheath up to 0,1 cm long. Hydathodes
arranged in a single row on thé lower surface of the leaf énd always
situgted in:the centre of the rounded teeth often founa on thé margin, more

or less conspicuous.  Inflorescence a rounded thyrse consisting of one

to several diéhasia and often half hidden by the large leaves below, with
shortly pedicellate ‘B-merous, with a peduncle 1 - 3 cm long, with small .
subuiate bracts. Sepals - obovate-oblong, 1 = 2 mm long, very much swollen
at the apex so that they appear recurved, glabrous, green. Petals linear—
lanceolate, 3,5 - 5 (-6) mm long, hardly hooded, with pointed dorsal appendage
in terminal position, spreaaing to recurved later, cream, rarely white. -
Stamens 3 - 4 mm long, with white anthers, 0,8 - 1,2 mm long,- with
filament hardly broédened towards the base and little fused to thg peta;
tube. Sguamae transversely oblong, 0,3 - 0,4 x 0,5 - 0,8 mm, hardly
emarginaté, little constricted towards the base, fleshy, white to pale
yellow. .CarEels wifh oblong-reniform ovaries with slender styles about
as long as the ovary and with small terminal stigma; ovary glabrous, with
‘6 = 9 ovules each almost spherical and covered with rows of bulging papillae.
In moist areas, often along streams in forests or rather along
shaded road sides Dr‘open spaces in dense forest; recorded from isolated

localities in the coastal mountains from the northern Transkei to Eshowe.
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Flowering Period: November - January.

Biagnostic Features:

‘The most characteristic feature of this species is the very much.
swollen apex of the calyx so much so that it appears to be recurved.
Also, the two pairs of leaves below the inflorescence are usually largest,

»Sessile, and with a very short internode between them. The leaves of this -

species-are. distinguished from those of C. crenulata in having the hydathodes

situated in the centre of the teeth which are often found on the leaves.
Variation:

C« inandensis shows a wide range in the size of the leaves.

The margin of the leaves may vary from dentate to entire.

Specimens examined:

NATAL. - 2830 (Dundee): Ntunjambili (-0D), Codd 9658 (PRE). 2831
(Nkandla): Nkandla Forest (-CA), Mylie sub Wood 8830 (GRA); Gerstner
589 (PéE); Tdlken 3096 (BOL); Eshowe (-CD), Gerstner 2401 (NH, PRE);
Lawn 1319 (NH); 1787 -(NH); Ngoya Forest (-DD), Venter 6436 (PRE).
2930 (Pietermaritzburg): Howick (-AC), Evans in NH 19 1961; Karkloof
(-AC), Moll 2871 (PRE); Inanda (-DB), Wood 764 (5AM). 2934
(Stanger): Mapumulo (~AA), Strey 9477 (NFO.BDL'3OBD (Port Shepstone):
Dumisa (-AD), Budatis 844 (PRE); Izingolweni (=cC), Ward 3054 (GRA).

CAPE. - 3128 (Umtata): Nouadu Forest (-BD), Pegler & Kolbe 1522 (GRA,

PRE); 3129 (Port St. John's): near Umtata River Mouth (-GC), Lewis

4s04  (sam).

37« C. spathulata Thunb., Nova Acta Phys.— Med. Acad. Caes. Leop. ~Carol.,
W .

Nat. Cur. 6 : 328, 330 (1778) et Prodr. 57 (1794) et Fl. Cap.
ed. Schultes 293 (1823); Dryand. in Ait., Hort. Kew. ed. 1,
1: 395 (1789); DC., Pl. Hist. Succ. t. 49 (1800) et Prodr.

3 : 386 (1828); Eckl. & Zeyh., Enum. 297 (1837); Harv., Fl.

Cap. 2 : 348 (1862); Schonl. in Bot. Ark. 21, 16.: 9 (1927) et
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.in Trans. Roy. Sob. Se Afr. 173 198 (1929); Higgins, Crass.
Cult. 66, fig. 36 (1964).
Type: near Seekoerivier, Thunberg in Herb. Thunberg 7795"
(UPS, holot). | "
Ce luéida Lam., Encycl. 2 : 173 (1786).

. Type: Africa, sine leg. (P-LA, holo!).

C. cyclophylla Schonl. & Bak. f. in J. Bot., -Lond. 36 : 363

(1898); Schonl. in Trans. Roy. Soc. S. Afr. 17 : 198 (1929).
Type: Cape, Perie Bush, Schonland 847 (GRA, holo!).

C. lathispathulata Schonl. & Bak. f. in J. Bot., Lond. 36 : 364

(1898); Schonl. in Trans. Roy. Soc. S. Afr. 17 199 (1929).
Typé: Cape, Suurberg, .wggg in NH 457 (BM, holo!; NH?!; SAﬁfa;
C. cordata sensu Lodd., Bot. Cab. 4, plate 359 (1819) non Thunb.
Perennials prdstrate or scrambling with branches often up to 60 cm long,
little branched, occasionally rooting at the nodes, with branches often
quadrangulér. Leaves with a short petiole 0,3 - 1,8 cm long; lamina
ovate rarely elliptic, 2 - 2,5.(—3) cm long, 1,5 - 2 (-2,5) cm broad, bluntly
pointed or with a rounded apex, cordate, truncate or slightly cuneate at
the base, serrate rarely crenate, slightly fleshy, gféen to yellowiéh-green'
often tinged red along the margin; shea£h up to 0,1 em long but usually |
only a stiff ridge. Hydathodes arranged in one row along the margih of

the under-surface of the leaves and situated between the teeth of the

serrations, so that they are often difficult to see. Inflorescence

usually one dichasium with pedicellate.S—merous flowers spreading at about
right angles, with indistinct peduncle 3 - 7 cm long, with linear to subulate
bracts. Sepals linear-triangular, 1 - 2 mm long, abruptly ehding in a blunt
point; ridged and very fl eshy, glabrous, green often tinged red. Pétals
linear-lanceolate ‘3,5 - 5 mm long, slightly hooded and with sharply pointed
dorsal projection_in terminal position, fused into a tube,0,2 - 0,4 mm 1ong,

spreading, white or tinged pink towards the apex and along the main vein.
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étaméns '3 -4 mm long, with pink tﬁ purple anthers 0,6 - 1 mm long, with
filaments becoming broader towards the base and not Coﬁstricted where fused
to the petal tubs. Sguamae - transversely oblong, 0,2 ~ 0,4 x 0,5 ~ D,6Ilmm,
truncate or slightly emarginatg, hardly constricted towards the base, fleshy,
pale yellow to white.  Carpels with oblong-reniform ovaries with slender
styles about as long as the ovaries and with insignificant terminal stigma;
ovary glabrous with 6 -~ 8 ovules each almost spherical and with rows of
conspicuous .papillae.

Usually associated with forested areas and often found in rock
outcrops usually along the margin of forests; occcurring from Knysna to
the Transkei.

Flowering Period: March - May.

Diagnostic Features:
Usually this species can be recognised by its small flowers, i.e..
the petals rarely longer than 4,5 mm. This and the petiolate leaves with

a short lamina about as long as broad distinguishes C. spathulata from

C. sarmentosa and C. renulata both of which have also a crenulate or serrate
leaf margin. In plants of these three taxa the hydathodes occur between

the individual teeth in contrast to C. inandensis where they are found in

the centre of the rounded teeth.

Variation and taxonomic Notes:

Usually the lamina of the leaf is cordate or truncate at the base
but occasionally one finds leaves on the same plant or branch even, that have
a cuneate base (e.g. MacOwan 558). In other words the leaf shape of both

- C. cyclophylla and C. latispathulatg fall within the range of variation

of C. spathulata.

The collector's number of the type of C. latispathulata is

repeétedly cited as Wood 457, but should really read Wood 30%4a in NH 457.
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Specimens examined:

CAPE. - 3030 (Port Shepstone): Suurberg (~CC), Wood 3054 .(BM, ‘NH,
SAM) . 3128 (Umtata): Umtata (-DB), Waddell in BOL 13 397; Umtata
Waterfall (-DB), Tdlken 3069 (BOL). 3225 (Somerset East): Bosberg
(-DA), .legg 1810 (BOL); Somerset East (-DA), Rogers 167 (GRA).

3226 (Fort Bedford): Junction Farm (?BB), Galpin 8113 (PRE);

Katberg Forest (-BC), .Garabedian in SAM 49 895; Bedfort (-CA),
vgughan 72 (GRA); Brambledene (—DA), ggiﬁgg 2909 (NBG). 3227
.(Stutterheim): near Keiskamahoek (-CA), Stayner 94 (GRA); Hogback
(=CA), ‘Dahlstrand 2897 (PRE, STE); Evelyn Valley (~CA), Compton

1¢ 169 [NBG); Perie Bush (~CB), Schonland 847 (GRA); near Stutterheim
(-CB), Leighton 2699 (PRE); Acocks 9779 (PRE); Perie (-~CD), Sim
1215 (PRE); King william's Town (-CD), Sim 1214 (PRE); Iyson

1002 (SAM); Prospect Farm (-DA), Flanagan 544 (GRA, PRE, SAM); near
Komga (=DB), Flanagén 543 (PRE, SAM); near East London (~DD), Compton
16 966 (NBG); Galpin 1866 (GRA, PRE); Nahoon River (-DD), Gane

317 (GRA). 3326 (Port Elizabeth): Addo Park (~BC), Liebenberg

5224 (PRE); Uitenhage (-~CD), Prior s.n. (PRE); Long 1295 (BRA, PRE);
Bakens River (~=DC), Esterhuysen 27 555 (BOL, PRE); Despatch (~=DC),

Holland 348 (PRE); Swartkops River, Zeyher 2529 (GRA); Ecklon & Zeyher

1899 (SAM). 3326 (Grahamstown): near Grahamstown (~BC), MacOwan
558 (GRA, NH, 8AM); Barker 687 (NBG); Oatland's Park (-BC), Daly &
Sole 180 (GRA); Alexandria (-CB), Galpin 10 833 (PRE); Port Alfred
(-DB), Potts 177 (BOL); Bushmans River (-DC), Zeyher 2529 (PRE).
3424 (Humansdorp): Geelhout (-AB), Fourcade 21{7 (GRA); Humansdorp
(-B8), Christie 2 (BRA); near Jeffery's Bay (~BB), Duthie in STE

29 351 (STE).

Cape, Seekoei Rivier, Thunberg s.n. in Herb. Thunberg 7795 (UPS).
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38, C. sarmentosa Harv., F1. Cap. 2, 348 (1e82); Schonl. in fx?ans. 'Rny.;suc_..
5. Afr. 17 1 199 (1929). | |
Type: Natal, near Omblas, Drdge s.n. (S, lecto!l).
C. ovata E. Mey. ex Drége, Zwel Pfl. Doc. 158 (1844), nom. nud. st
| nome illeg. = non (Mill.) Druce.
Perennials with irrsgularly shapasd tubers at the base 6? the stem producing
a number of stems up to 1 m long, little branched and mainly from ths bass,
scrambling or hanging from rock faces, with old leaves wearing off soon.
Leaves with or without petiole up to 1,5 cm long; | lamina elliptic to ovats,
2 - 4 (-6) om long, 1 - 2,5 (-3,5) cm broad, with acute or acuminate apex,
more or leas abruptly conétrictad into the petiols, often varying from ovats
at thé inflorescence end slliptic towards the base, with entire or serrats
margin, flat and little fleshy, green or ysllowish-green and oftsn with réd
marging éheath a short fleshy ridge between the leaf bases. deathodes
| arranged in ons row alﬁﬁg the margin of the undersurfacs, bﬁt often betweéh

the individuel serrations, usually easily visible. Inflorsscencs terminal,

a roundsed to flat-topped thyrse with pedicellats 5-meraus flowers usually
spreading at almost right angles to one ancther, with peduncle usually not
distinguishable from the vegetative branches, with subulate bracts on the
dichesia. Segpels linear triangular, 1 - 3 mm long, sharply acute, glabrous,
fleshy, green. Pstals linear-lanceclate (4-) 5 - 8 mm long, with pointed

- dorsal appendage in terminal position, fused into a tube 0,3 - 0,5 mm long,

with lobes spreading from the base but with apices not recurved, white or

cream rearely tingad red. Stamens 4 - 6 mm long, with white to pink anthsrs

0, 8 -1,3 mm long, with filaments hardly broadened towards the base and hardly
constricted where fused to the petal tube. Squamae transversely oblong,

0,2 - 0,3 X 0,6 -~ 0,8 m, hardly emarginate, somewhat constricted towards fhe
baSe, fleshy, pale yellow or white. Carpels with slender ovaries aﬁd with

thin styles offen longer than the ovaries and with insignificant terminal stigmas;
ovary smooth and with 12- 16 owules sach more or less'spherical and covered with

rows of rounded papillas,
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.Diggnustic‘Fegturasz

8Sse under the individual varieties.

Veriation and taxonomic Notes:

The var. integrifolia is described from tha central Natal becauss

it forms a distinct entity morphologically from plants of the typical varisty.
The two might have been linked by & cline, as the lsaves of tﬁe specimen
(§32§2_5895) show slight indentations of the mergin of the leaves, but the
irrsgular»teefh so formed ars rounded and cannot be confused with the sar-
rations of the typical subspecies. ’

‘It is interesting that the bass of the stem is also swollen in this
species, but it does not form an underground tuber as in the case of the very

similar species, 0. crenulata. Also, C. sarmentosa is contrary to the

former not a geophyte and its airial branches do not die down after flowsring.

"The two species are alsc separated by their different flowering periods.

38a. var. sarmsntosa
L™ W N N

C. sarmentosa Harv.,, F1, Cap. 2, 348 (1862); Schonl. in Trans. Roy.

Soc. S. Afr. 17 : 199 (1929).

C. ovata E. Mey. ex Driags; Zwel Pfl. Doc. 158 "(1844), Nnoma i,llegv.
Leaves witﬁ petiolse rarély longer than 0,3 cm, with lamina elliptic on lower
parts bescoming ovate to lanceoclate and acuminate below the infloraescence and
upper leaves usually without petiole, with serrated margin and hydathodas

between ths testh. Inflorascence with flowers usually spreading at about

right anglss to one another.
Usually in rock outcrops and often in crevices on rock faces or in
kloofs; occurring in the coastal area of central Natal and in the vicinity

of Knysna.

Diagnostic Features:
 This variety is usually recognized by its very much spreading flowars

and the sharp serrations of the leaf margin. The leaves are shortly petiolate
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or aéssile buﬁvdiffar from those of C. crenulata because thay ars rarsly up

to twice longer than broad. C. spathulata is distinguished from this specles

by its shorter petals, 3 - 4 mm long, and ths leaves ars always petiolata and

‘with crenats margin. The var. integrifolia has always elliptic leaves with

an entire margin.
Vardetion and taxonomic Notest

It is intaresting that the leaves of this plant are described as
ovate but this refers only to the one on the uppar'pérts of the stems, which
are usually collected with the terminal inflorescence. The lsaves become

‘gradually mors 6lliptic downwards and ars often broadly'elliptic at the base.

The Drdge collection cited by Harvey was selectéd as the type, be-
cause a drawing of the disssctioniof the flower accpmpanying this specimen
indicates that Harvey did use the material in his work. However, some of
the characters in his description must be ascribed to chservations made of
cultivated plants, but Bo herbarium spebimans.-have beén preserved of it.

The occurance of this varisty in the vicinity of Knysna does not seem
to be natural, sven if one compares it with the wide distribution of the very

similar speciss, C. crenulata, which is found throughout this rangs. Howsver,

ths fact that the subsp. sarmentcsa occurs only in the immsdiate vicinity of
_ansna indicates that it must rather bs interpretsd as a garden escape in
this area.

Spscimens examined:

NATAL. - 2830 (Dundss): Dundss (-AA), Becker s.n. (GRA). 2831 (Nkandla):
Entumeni (-CC), Wood 11 913 (PRE); GBerstner 3100 (BDL); Eshowe (-CD),
Lawn 2035 (NH). 2832 (Mtubatuba)r 6 Km north of Mtubatuba (-CA), gzggx‘
7361 (PRE,NH). 2930 (Pistermaritzburg): near Hilton College (-AD), Bews
A (GRA); Inchanga (-DA), Sim s.n. (GRA); Inanda (-DB), Wood 10 941 (BOL,

| GRA, NH); Isipingo Flats (-OD), Werd 6228 (PRE); Isipingo (-OD), Forbes &
Obermeyer 33 (MH); near Cato Manor (-DD), T8lken 4048A (BOL, NBG), 2931

(stanger): Oquageni (-AA), Edwards 1837 (PRE); Durban Bluff (-cc), sine 1leg.




Diagnostic Features:

C. corallina with its herbaceous branches and angular-obovate

vlaaves not longer than 0,6 cm is distinct from any other species in the
genus. Only C. elsieaé resembles this species, but is distinguished

by its marginal hydathodes and oblong-cuneate sguamae. The subsp.
‘corallina produces fibrous roots up to 0,2 mm in diameter and adventitisus
“roots along the‘branches while.the subsp. mgcrorhiia has a very much
swollen tap root, 0,4 - 0,8 cm i diameter, and na adventitious roats
along the branches.

VYariation and taxonomic Notes:

Although this species has a rather wide distribution it shows
little variation. Most of this variation is due to environmental
conditions, as for instance plants grown under very humid conditions will
produce internodes much longer tHan the leaves and thus give the plant a
much more herbaceous appearance. ‘Also, the stems tend ta be more prastrate
even in the subsp. macrorhiza, which tends to have short erect branches.

However, two subspecies can be recognised. The subsp. carallina
has roots rarely thicker than 0,2 cm in diameter and praduces many
advenfitious roots along the prostrate or decumbent stems. Alsa, in
young flowers the carpels have distinct styles with terminal stigmas.

In contrast to this, the subsp. macrorhiza produces a very much swolleﬁ
tap root, (0,3 ~) 0,4 — 0,8 cm in diameter, and will produce adventitious
roots on the stems only when broken or damasged. The ovary is gradually .
constricted into a'sﬁmewhat laterally placed stigma. The presence or
absence of the styles can at times be confusing, as old carpels of the'
subsp. corallina recurve and the styles dry up from the apex, so that
it often looks similar to those of the subsp. macrorhiza.

| The two subspeoies are geographically isolated fram each other,
i.e. the subsp. macrorhiza occurs in the Bushmanland and south—eastefn

South West Africa, while the subsp. corsllina is widely distributed
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aavths var. sarmgntosa, but is distinguished by its entire leaves.
Vhriafinn: |
The leaves vary from narfow-ta broadly elliptic and are usually acute.
At timess the leaves ars slightly indented immediately to the outside of the
hydathodes and thus mlght be faintly irregularly crenatad.

Specimens examinsds

NATAL. - 2930 (Pietermaritzburg): Inanda (-DB), Wood 597 (SAM). 2931
(Stanger): Umhloti rocks (-CA), Wood 597 (NH). 3030 (Port Shepstone):
Ixopo (~AR), Acocks 13 781 (PRE); Paddock (-CA), Strey 5895 (N, PRE);

Izotsha Ravine (-CB), Strey 7630 (NH, PRE).

39, C. crenulata Thunb. in Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol.,

Nat. Cur. 6 : 330, 339 (1778); et Prodr. 56 (1794) et Fl. Cap.

ed. Schultes 287 (1823); L.f., Suppl. 189 (1781); OC.,Prodr. 3 :
388 (1828); Harv., Fl. Cap. 2 1 344 (i852); Schonl. in Trans. Roy.
Soc. 5., Afr. 17 1 231 (1929); Merxmiiller &t al. Naturhist.'Mus.
Wien 75 : 113 (1971).
Type: Caput Bonas Spei,vThunberg in Herb. Thunberg 7745d (UPS,

- lecto!; 8!).

C. telsphioides Haw., Rev. Pl. Succ. 2 : 9 (1921); OC.,Prodr.

3 : 384 (1824).
Iconotype: Illustration No. 777 (K, lsctoll.

C. caerulata J.F. Gmelin, Syst. 1 : 518 (1791).

Type: unknown,
Perennials with finger-like underground tubers producing each yesar one, rarely
two or three erect branches which are not branched and up to 40 cm high when
‘flowering, with old leavés not deciduous. Leaves éessile oblong, 3 - 6
(-8} cm long, (0,5-) 1 - 1,8 (-2,5) cm broad, with bluntly acute to rounded
or almost obtuse apex, varying from oblong lanceolate below the inflorescence

to elliptic and oblanceolate towards the apex, with almost entire to crenulate



295

margin and cymbiform, slightly fleshy and glabrous, green or glaucous; sheath
a short fleshy ridge betwsen the leaf bases. Hydathodes arranged in a
single row along the margin and usually bstween the individual teseth, so that

they are often difficult to ses. Inflorescence terminal flat-topped thyrss

with pedicella to 5~-merous flowers in dense dichasia and facing upward, with
peduncle usually not distinguishable from the vegetative branches and with
subulate bracts on the dichasia. Sepals linear-triangular, 1 - 3 mm long
sharply acute, glabrous, fleshy, green. Petals linear-lanceolate, 5 - 8 mm
long, with pointed dorsal appendage in terminal position, fused into a tube
0,3 - 0,7 mm iong, with apices of the lobes ersct and somewhat spreading
but not rescurved, white to cream and sometimes tinged pink. Stamens 4 -~ 6
.mm long, with purpls anthers 0,8 - 1,5 mm long, with filaments sligﬁtly
brbadened towards the base and hardly constricted where fused to the pstal
tube. Sguamae transversely oblong, 0,2 - 0,4 X 0, 6 - 0,8 mm, hardly
emarginate and slightly constricted towards the base, slightly fleshy,
ﬁble yellow or white. Carpels with slender ovaries and with thin styles
often longar than the ovaries and witH insignificant terminal stigmas;
ovary smooth with 10 - 16 owulass sach more or less spherial and covered
with distinct rows of rounded papillas.

On grassy slopes but often in the shade of trees or rarely in,
sheltered kloofs; bccurring along the coast from near Mosselbaei to
central Natal., | |

- Flowering Perdod: January - April.

Diagnostic Features:

This spécieé is distinguished from both C. spathulata and

Cs éarmentosa by its sessile leaves which are at least four tihes as long

as broad. C._sarmentosa subsp. integrifolia often also produces rather

long leaves, but they have an entlire margin and are elways petiolate.

Variation and texonomic Notes:

The size and shape of the leaves are very variable with ecological
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conditione and also the shepe of the leaves dspends on the part of £ha stem
on which it was.born. Tﬁe first leaves are often very short and broad.ahd
do not comply with the above diagnosis that they are at least four times
longsr than broad.
" Also, the laﬁgth'of the pstals varies very much with envirormental

conditions. Howsver, on the type specimen in Thunberg's Herbarium the

two specimens on the left show very much shorter petals with bluntly acutse
apex and saccats base. These are part-inflnrescences of C. deltoidas it
ssems, which have besen stuck into the apsx of a vegetative branch of

C: crenulata. The two specimens on the right must be identified as

C. crenulata, but the extreme right one is most typical of the species and

was therefore selected as the lectotype.

The illustration of C, telaphioides preparsd for Haworth'and now

housed in the Kew Herbarium, leaves no doubt about its identification.
Haworth alsc refers to J.‘BUrman, Rar. Afr. Pl. T. 24, fig. 2, but that

plant looks more like a dried specimen of C. perfoliata that had besen illus-

trated hare, but thers ars no definite characters by which the plant can bse

identifiad.

. Specimené sxamineds

NATAL. - 2731 (Louwsbufg): nsar Nongoma (-DC), Gerstner 4410 (NH). 2828
(Bethlehem): Royal National Park (~DB), Galpin 10 142 (PRE). 2829
(Harrismith): Cathedral Pesak (-CC), Killick 1283 (PRE); 2831 (Nkandla):
Nkandla (-CA), Lawn 521 (NH); Melmoth (-CB), Lawn 929 (NH); Entumeni. |
- (~cc), Wood 11 513 (BOL, SAM); Gerstner 3100 (BOL)§ Eshowe (-CD), Lawn 1613
(NH). 2929 (Underberg): Cathkin Peak (-AB), Balpin 11 776 (PHE); Hawlett
71 {(NH). 2930 (Pietermaritzburg): Dalton (-BC), Acocks 10 770 (NH, PRE);
Tnanda (-DB), Wood 497 (NH, SAM); Ismont (-DC), Strey 9057 (BOL, NH).
3030 (Port Shepstone): Dumisa (-AD), Rudatis 773 (STE); 1069 (PRE); Ifafa
(-8C), Rudatis 168 (STE). |

CAPE. - 64 Km north of Kokstad (-BB), Taylor 5520 (NBG); Clydesdale (-BD),
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Iyson 2977 (BOL, SAM). 3127 (Lady Frera): Cala Pass (-B80), gggggg 21 896
(PRE); Cala (-DA), Pegler 1524 (PRE); Engcobo (-DB), Bolus 8907 (BOL,GRA).
3128 (Umtata): 16 Km south of Qumbu (-BB), Barker 9168 (N8G); Tsolo (BC),
Payns 18 (GRA); Dyer 4719 (PRE): Baziya (-CB), Baur 587 (BOL, SAM);
Untata Falls (-DB), Wisura 1126 (NBG); Schonland 3802 (GRA). 3227 (Stutter-
heim): Windvoelberg (-AC), Sim s.n. (GRA); Waqua River (-AC), Tf8lken 4300
(BOL); Fort Cunynghame (-AD), Schonland 54 (GRA); King William's Town
(-cD), Sim 1767 (PRE); Ranger 14 (PRE); Kei Road (-DA), Sim 1213 (GRA);
Komga (-DB), Flanagan 221 (GRA, PRE); 763 (GRA, PRE); East London (-DD)',
gglgig 3258 (PRE). 3228 (Butterworth): 'Fort Pato (-BB), Galpin 7835
(PRE); Kentani (ch), Pegler 1167 (BOL, GRA, PRE); Great Kei Rivar Mouth
(-cB), Flanagan 221 (NH). 3321 (Ladismith): Cloete's Pass (-DD), Hall in
NBG 523/52 (NBG): Middlemost 2014 (NBG). 3322 (Oudtshoorn): Robinson
Pass (-CC), Taylor 317 (GRA).' 3323 (Willowmore): Prince Alfred Pass
(-cC), TBlken 3862 (BOL); Walletjies (-DD), TBlken 3729 (BOL). 3324
(steytlerville): Assegaaibos (-CD), Fourcade 2167 (BRA); Britten 1246
'(GRA, PRE). 3325 (Port Elizabeth): Suurberg Pass (-BC), Archibald 5449
(PRE); Thorn Hill (-CA), Paterson 1998 (BOL); Cherry 907 (GRA); Van
Staden's Mountains, Zeyher 319 (SAWM); 980 (SAM); 2530 (5AM). 3326
(Brahamstown): Stones Hill (-BC), giégg s.n. (GRA); near Grahamstown (-BC),
MacOwan 777 (GRA). 3327 (Peddie): East London (-BB), Rattray s.n. (GRA).
3422 (Mosselbasi): near Mosselbaai (-AA), Muir 1298 (PRE). 3424 (Humans-
dorp): Humansdorp (-BD), West 89 (GRA).

Caput Bonee Spei, Thunberg in Herb. Thunberg 7745d (UPS).

40, C. streyi Toslken in Flow. Pl. Afr. 42, plate 1672 (1973).
Type: Natal, forested slopes near Umtamvuna Riyer bridge, Strey
10 958 (PRE, holoi; BOL!; K!; NHI).
Perennials with decumbent branches up to 30 cm long, 0,5 - 1,5 cm in diamster,

with nodes usually slightly swollen and pink when young or with flaking bark
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when clder. Lsaves sassils, elliptic, 4 -~ 5,5 cm long, 2,5 - & cm broad,

abruptly constricted into a short point at the apex and into a broad sheath
0,5 - 1 cm broad, with recurved mergin which is élightly crenulate when
young, often with two pairs of leaves with a very short interncde between
below the inflorescence, slightly fleshy, glabrous, dark grsen with white
spots mainly along ths veins on thé uppsr surface and dark purplish;maroon
below; sheath 0,2 -~ 0,4 cm broad. szathodes arranged in a double row,
usually in pairs of one larger outer and a smallsr inner one along the

margin of the undersurface, more or less conspicuous. Inflorescence &

rounded or élightly elongate thyrse consisting of several dichasia, with
pedicellate 5~ or 4-merous flowers usually spreading at about right angles
to oné anothsr, with pedunclg 4 - 8 cm long and with linear bracts. ' QEEElé
linear~triangular; 1,5 - 2 mm long, pointed, very fleshy and almost terets,
glabrous, green often tinged red. Pstals lanceclate, 3 - 4,5 mm long,
with pointed dorsal apéendage in terminal position, fused into a tube
c. 0,2 mm long, with lobes spreading, pale ysllow-green with brownish-
red mid-vein on the outside. Stamens 2 - 3 mm long with pale yellow anthers
0,8 =1,2 mm lohg, with filaments hardly broadened towards the base and
not constricted where FUsed to the pstal tubs. Squamag transversely oblong,
.0,3 - 0,4 X 0,6 - 0,7 ﬁm, truncate and somewhat constricted towardS'thé
base. Carpsls straighf grect and with slender style as long as or longer
than the ovary and with indistinct terminal stigma; ovary smooth, with
4 - 6 elongate owules each with rows of rounded papillae.

On steep slopes in forests and forest glades above the Untamvuma
River near Port Edward.

Flowering Period: May, June.

Diagnostic Featurss:

Although this specises is superficially similar to C. multicava,

it has only two rows of hydathodes on the margin of the lowsr leaf surface.

Also, the leaves of C. streyi often producs a cuneate leaf base 0,5 - 1 cm
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broad, somswhat like a psﬁinlé, but these sHow a continuation of the flat
- lamina on either side of the mid-vein.

Specimens examined:

NATAL. - 3130 (Port Edward): Umtamvuma bridge (-AA), Strey 5859 (NH);
Strey 6517 (&H, PRE); 10 958 (BOL, K, NH, PRE);  Beacon Hill (-AA),

Stray 7272 (PRE).

4l. C. cordata Thunb. in Nova Acta Phys.-Med. Acad. Caes. Lseop.-Carol.,

Nat. Cur. 6 3 328, 330 (1778) et Prodr. 57 (1794) et Fi. Cap.

‘ad. Schultes 293 (1823); L.f., Suppl. 189 (1781); Oryand.

in Ait., Hort. Kew. ed. 1, 1 : 396 (1789); DC., Pl. Hist. Succ.

t. 121 (1803) et Prodr. 3 : 386 (1828); Jacg., Hort. Schdenbr.

4 1 15, t. 431 (1804); Eckl. & Zeyh., Enum. 297 (1837); Harv.,

Fl. Cap. 2 1 347 (1862); Schonl. in Bot. Ark. 21, 16 : 16

(1927) et in Trans. Roy. Soc. S. Afr. 17 1 202 (1929); Higgins,

Crass. Cult. 36, fig. 12 (1954).

Type: Cape, Swartkops saltpan, Thunberg in Herb. Thunberg 7742

(uPs, holel).

C._neglecta Schultes, Syst. Veg. 6 1 722 (1820), nom. superfl.

Typa: same as for C. cordata.

C. perfossa sensu Drége, Zwei Pfl. Doc. 138, 140 (1844), non Lam.

C, aitonii Britt. & Bak. f. in J. Bot., Lond. 35 : 480 (1898).

Typa: Caput Bonae Spei, Masson s.n. (BM, holo!).

C. glauca Schonl. in Trans. Roy. Soc. 5. Afr. 17 : 202 (1929).

Type: Natal Herbarium Garden 45, sine leg. (GRA,_holol). |
Perennials srect or decumbent, with branches up to 30 cm long and up to
0,8 cm in diamaster, little branched and rooting where it touches the ground.
Leaves with peticle 0,2 - 0,5 (-0,8) om long; lamina broadly ovate 1 - 2,5
cm iong, 0,8 = 1,5 (=2) cm broad, with blunt or rounded leaf apex, with
ﬁordate to truncats base, entirs, slightly fleshy, grey-green and often

with red margin; sheath usually a mere ridge. Hydathodes arranged in a
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row along the margin end scattered over the upper leaf surface, often con~

spicuous and red. Inflorescence a rather loose and more or less rounded

thyrse, with S-mercus flowers on a thread-like pedicel and arranged in
ssvaral dichaéia, with peduncle 3 - 15 cm long, with bracts usually narrowly
spathulate or leaf-like below, with adventitous buds developing in their
axils. Sepals narrowly triangular, 1 - 2 mm long, with blunt to pointed
apex, slightly fleshy, glabrous, grey-green 6Ften tinged red. Petals
lanceolate-elliptic; 4 - 5 nm long, drawn into a point which seem to re-
prasent the terminsl appendage, fused into a tube c. 0,2 mm long, with
lobes spreading, cream to pale ysllow and often tinged red. Stamens

2 - 3,5 m long, with yellow anthers 0,8 - 1 mm long, with filaments hardly
broadened towards the base and not constricted where fused td the petal
tubs. Sguamas transversely Dblong, 0,1 -0,2X0,4 -0,5mm, truncate
4and not constricted towards the base, slightly fleshy pals yellew. CarEelé
straight srect and with slender style about as long as the ovary, with
insignificant terminal stigma; ovary smooth with 6 - 8 elongats owulas
sach with rows of papillee. fig, 2,1,

In the shade of trees or shrubs usually in tail shrub vegetation
in sheltered areés or kloofs, rarsly on steesp slopez or rock outcrops;
occurring from near Port Elizabeth to King William's Town and then in
isclated populations up to near Port Shepstone.

Flowering Period: July ~ October.

Diagnostic Featurses:

The cordate leaves covered with hydathodes on the upper surface
and a rather woody stem is sufficient to separatse C. cordata from other
spacies in this section. The soft herbaceous Form.occurringvin the eastern
parts of the distribution area could be confused with C. nemorosa from
the sect. Tuberosag, but again the scattered hydathodes on the upper leaf

surface will distinguish C. cordata.
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‘Variation and texonomic Notas:
| On invastigating this épeciés at first it séemad that the very
robust form with lsaves up to 2 cm in diamétar and with stems up to 1 cm
in diémetaq must be separated from the form occurring in the eastern parts
and which produces leaves up to 1 cm inbdiameter and soft decumbent stems:
rarely broader than 0,3 cme Howsver, in the valley of the lower Kowie
and Fish HiQer a range of intermediate forms occur and often slightly
westwards a gradual change to a more robust plaht can be noticed. Even
varlation from the erect to a hore decumbent habit of C. glauca, as what
the small form has been described, are found in this area(e.g. T8lken 3721).
o Thé ponfusion that Thunberg had started with his description of

C. cordata seem to be based on a misunderstanding of the specimen he col-

lected. The specimen is from a plant that was obviqusly at the snd of
its flowering period, so that the inflorescence contains-mainly developing
adventitious buds and only here and there a solitary flower. Hence
Thunberg described the plant as having a leavy part below and a branched
part with much smaller sessilg leaves at the top. Without seeing the
type specimen the authors of C. neglecta and C. aitonii, who pointed out
this discrepancy, could not appreciate Thunberg's interpretation of the
species.

Specimens examined:

NATAL. - 2930 (Pietermaritzburg): Kranskloof (-DD), Moonsamy in NH 16 073.
3030 (Port Shepstone): Ifafa River (-AD), Lansdell in NH 16 117; Umlazi
Location (-BA), Wood 3399 (NH); Amanzimtoti (-BB), Franks 10 (NH); Oribi
George (-CA), Nicholson 1050 (PRE); Gibraltar (-CB), Strey 9668 (BOL,

NH PHE); Horseshosfarm (-CD), Strey 5937 (NH, PRE).

CAPE. - 3128 (Umtata): Mouanduli (-OD), Walker in NBG 2272/27 (BOL).

3226 (Fort Beaufort): Lovedals (-DO), Bennie 537 (GRA). 3227 (Stutter-
heim): near King William's Town (-co); Galpin 5956 (GRA, PRE); near

Komga (-DB), Flanagan 1228 (PRE, SAM). 3325 (Port Elizabeth): Suurberg
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(-8C), Long-1086 (PRE); Berker 4934 (NBG); Enon (-BC), Thode (NH,

PRE); ;Hedhouée (<cC), Paterson 535 (GRA, SAM); Uitenhage (-CD), Barker
4977 (NBG); Blue Krentz (-CD), Bolus 40 (BOL); Zeyher 2528 (PRE):
Addo Park (-DB), Lisbenberg 7701 (PRE); Swartkops River (-DC), Ecklon &

Zeyher 1898 (GAA, SAM); Zeyher 2528 (PRE, SAM), 3325 (Grahamstown):

' Alicedale (-AC), Roger 3674a (BOL); Currde Kloof (-AD), MecOwsn 561
(BRA); Howleson's Poort (-AD), Dyer 53 (PRE); Ecca Pass (-BA),
Schonland 770 (GRA, PRE); Pluto's Vale (-BA), yggggg 3326 [NBG)§ Fish
River (-BB), Schlechter 6106 (GRA, PRE); Marloth 10 879 (PRE); near
Grehemstown (-BC), Glass 718 (SAM); Bushmans River Mouth (-DA), Archibald
8426 (PRE); Port Alfred (-DB), Salisbury 129 (GRA); = Burtt Davy in
PRE 7936 (BOL). 3327 (Peddis): Peddie (-AA), Edwards in NBG51/21
(BOL); Keiskama Valley (-AB), Acocks 11 858 (PRE); Gwanga River (-AB),
IBlken 3063 (BOL); Kaffir Drift (-AC), IQ;EEE o6l (BOL); 3721 (BOL).

Caput Bonae Spei, Masson s.n. (BM).

.42. C. multicava Lem. in Rev. Hort., Paris (1862) 97 et in Illustr. Hort.
9, Misc. 40 (1852); Schonl. in Trans. Roy. Soc. S. Afr. 17 :
200 (1929). |
Type:' Cape, Komga, Flanagan 161 (BOL, meo!; GRA!, SAM!).
Perennials decuﬁbent to somewhat erect, with branches rarely longer than
40 cm and often 0,5 - 1 cm in diameter and with swollen nodes, little
branched, sometimes rooting at the nodes and with flaking bark on the older
stems. Leaves with petiole 0,5 - 2 cm long; lamina broadly elliptic
to oblong~obovate, 2 - 5 (~6,5) cm long, 1,5 - 4 cm broad, with rounded
or emarginate apex, more or less abruptly constricted into the petiole,
with recurved margin, ehtire, slightly fleshy, green or often ygllowish-
green; sheath 1 - 2 cm long, spreading, fleshy but‘tough. Hydathodes
arfanged in one mofe or less clear row along the upper and lower margins,

‘as well as scattered over both surfaces, conspicuous on the upper surfeace,

but often much lass visible on the lower surface. Inflorescence thyrsoid,
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fuundad or slongate with few to many dichasia, with pediceilate 4- or
S-merous flowers, with peduncla 3 - 8.(510) cm long, with bracts narrowly
oblong or subulate. Segpals triangular, 1 - 2 mm long, ridged on ths fres
lobes and very flsshy, glabrous, green, or tinged red. .Egzgig lanceolate,
"3 ~6 mm loné, acute, with pointed dorsal projection in terminal position,
fused into a tube up to 0,5 mm long, with lobes spreading or sometimes
recurved, cfeam or white and usually tinged red towards the apex. Stamens
3 - 5 mm long, with purple anthers 1 - 1,4 mm long, Qith filaments hardly
broadened towarﬂs the base and not constricted whers fused to the petal
tubs. Sguamae transversely oblong, 0,2 - 0,3 X 0,4 - 0,6 mm, truncate
and not constricted towards the base, white or cream. Cargels straight
erect with slender styls about as long as the ovary, with incenspicuous
terminal stigma; ovary smooth, with 12 - 20 owvules each almost spherical
or elongate with rows of rounded or pointed papillae.

Diagnostic Features:

This species is easily identified by the obvious pits or hydathodes
which are arranged in a row along the margin and scattered over the upper

and lowsr surface. This will immediately distinguish it from C. streyi

and C. sarmentosa var. integrifolia both of which are rather similar N

to C. multicava.

Vardation and taxonomic Notes:

Plants of this species fall into two clear groups. Firstly,
there is the more delicate typical form from the eastern Cépe with pro-
dominantly 4-mercus flowers and spherical owules covered with rounded
papillas. The second form, suEsp. floribunda from Natal is more Flbri-
ferous and with pentamerous flowers and with slongate seeds which are
covered with poinﬁed papillag. The plants of the latter ére generally
more robust and ths stems arg oftén short and erect.

However, except for these fwo distinct subspecies not much varié-

tion within the species hes been recorded.
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42a, subsp. multicava
L g N

C. multicava Lem. in Rev. Hort., Paris (1862) 97 et in Illustr.

Hort. 9, Misc. 40 (1862); Schonl. in Trans. Roy. Soc. S. Afr.
17 : 200 (1929); Jacobsen, Handb. Succ. pl. 1 : 321, fig. 332
(1960); Higgins, Crass. Cult. 55, fig. 25 (1964).

C. guadrifida Bek.f. in Saund. Bot. Ref. 5 t. 298 (1873); Tre-

lease in Ann. Rep. Missouri Bot. Gard. 5 : 157, plate 28 (1894)..
Iconotype: Saund. Bot. Ref. 5, t. 298 (original K, lecto!).
Plants with soft decumbent branches, rarely thicker than 0,3 cm when with

leaves and the whole plant glabroué. Inflorescence elongate with pért'

inflorescences often condensed into umbels with several pairs of subulate
bracts at their bass, or often producing pairs of bracts with no flowers
in their axils, with adventitious buds developing in the axils of their
bracts and with flowers predominantly 4-merous. Petals 3 - 4 mm long,
spreading, but closing up egain after fiowering, cream tinged red. - Quules
spherical or almost so and with rows of rounded papillae. Fig. 1.3.

In shaded areas, but usually associated with rock outcrops among
dense shrub or dry forests along river valleys; occurring along the
coast From.Port Elizabeth to near Port Shepstone.

Flowering Peri0d: May - August.

Diagnostic Features:

| This subspecies is easily distinguished from subsp. floribunda
by its 4-merous flowers and the production of vegsetative buds, which will
develop into new plants, on the inflorescence.

Specimens sxamined:

NATAL. - 3030 (Port Shepstone): Paddock (—CA), Strey 8806 (NH, PRE).
CAPE. - 3129 (Port St. John's): near Port St. John's (-DA}, Codd 9752
(PRE); Wisura 1132 (NBG). 3227 (Stutterheim): Komga (-08), Flanagan
161_(aoL, GRA, S5AM); Nahoon River (-DD), Gane 318 (GRA); East London
(-0D), Galpin 1864 (BOL, GRA). 3228 (Butterworth): Cats Pass (-AD),

Strey 6705 (NH); Kentani (-CB), Pegler 829 (GRA); 1205 (BOL); near
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Kel River Mouth (-CBJ, Flanagan 161 (GRA); Nxaxo River Mouth {-DA);
Strey 6694 (NH). 3305 (Port Elizabsth): .Van Stadens (-CC), Paterson
19 (BOL); Redhouse (~0C), Paterson 19 (BRA). 3326 (Grahamstown): near
Grahamstown (-ac), Horseshoe (~DA), Barker 9266 (NBG); Blasuwkratz

(-DA), MacOwan 1911 (BOL); Port Alfred (-DB), Schonland 746 (GRA, NH,
PRE); Burtt Davy 7917 (BOL). 3422 (Mossslbaai): near Mosselbaei (-AA);

Moren in NBG 185 18 {BOL); Keaimans River Mouth (-BA), Marsh 1303 (STE).

42.b. subsp. floribunda Friedr. ex Toslken, subsp. nov. ab subsp. multi-
B T O ———
cava inflorescentia floribus pentameris et sine gemmis adventitis
differt.

C. multicava sensu Wood and Evans, Natal Planté 4, 2, t. 326

(1904}, non Lem.
Plantae rectae ramis rigidis 0,3 - 0,6 cm in diamstroiubi foliis et

glabras vel hirsutas. Inflorescentia dichasiis floribus multis, brac-

teis liniaribus apicibus obtusis, sine gemmis adventitis et floribus
pentameris. Pstala 5 -~ 6 mm longa et remanentia post florascentiam, alba
vel sburnea. Qwula elongata et circiter dupla longioria suo diamstro,
tacta serisbus papillarum acutarum.
.Typez 'Natal, Old Tugsela bridge (-AB), Strey 4209 (PRE, holo!l;
NHY).
Plants erect with stiff branches 0,3 ~ 0,6 cm in diameter when with leavss,

and the whole plant glabrous to hairy.  Inflorescencs With many -flowsred

dichasia with narfowly oblong bracts with blunt apek, without adventitious
buds, with 5-marous flowars. Petals 5 -VG mm long, recurved and remain
so after flowering, white or off-white. QOwules elongate to about twice
as lbng as broad, covered with rows of pointed papillae.

Growling in shaded plabes, usually assoéiated with rocky outcrops
and often in sheltered kloofs; ﬁccurring in the coastal mountains.of

central Natal.
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Flowering Psricd: . June - August.

Diqgnustic Featuras:

This subspecies is a much more robust plant and has often been
vassnciated with C. lactes, but in that spebies the hydathades occur oﬁly
in two rows along the margin. Also, the lsaves ars slways sessile.
Variation: - |

Some plants which are denseiy hairy have been recorded from the
vicinity of Durban, but they do not differ in any other character from
glabrous plants of this subspacies. |

Specimens examined:

NATAL. - 2931 (Stanger): Old Tugela bridge (-AB), Strey 4209 (NH,'PHE);
Umhloti rocks (-CA), Wood 5973 (NH); Umgeni (-CC), sine leg. in NH 16 0O06.
2930 (Pietermeritzburg): Inanda (-DB), Wood 597 (BOL, SAM); Krantzkloof

(-0D), sine leg. in NH 16 008; Cato Ridge (-DD), MacClean & Ogilvie in

NH 27 903. Durban Botanic Gérdens, Wood 10 519 (PRE); 10979 (NH, SAM);

11 744 (NH, PRE, SAM).

43. C. lactea Soland. in Ait., Hort. Kew. ed. 1, 1 : 396 (1789); OC.,

L Vo g

Pl. Hist. Succ. t.37 (1800) et Prodr. 3 : 383 (1828); Jacq.,

Hort. Schoenbr. 4 : 15, t. 430 (1804); J.E.Sm., Ex. Bot. 1 :
63, t. 33 (1804); Sims, Bot. Mag. ser. 2, 1 plate 1771 (1815);
Thunberg, F1. Cap. ed. Schultes 289 (1823); Eckl. & Zeyh., Enum.
295 (1837); Harv., Fl. Cap. 2 : 337 (1860); Schonl. in Trans.
Roy. Soc. 8. Afr. 17 : 199 (1929); Jacobsen, Handb. Succ. Pl.
1 : 316, fig. 320 (1960) et Sukk. Lex. 144, T. 46, 1 (1970); |
Higgins, Crass. Cult. 47, fig. 21 (1964).
Type: Caput Bonae Spei, Masson s.n. (BM, holo!).
Parennials decumbent rarsely scrambling, . little branched; with branchss ﬁp
to 40 cm long and rarely broader than 1 cm, with old lsaves remaining

“attached %o stem but ultimately with flaking bark. Leaves sessile, _
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slliptic to oblanceolats, (2,5) 3 - 5 (-7) cm long, (1-) 1,5 - 2,5 (-3)
cm broad, abruptly constricted into a pointed apex, with cuneafs bgsg,
 entire but with a horny margin, mors or less convex on both sides, flésﬁy
to very flashy, usually dull grsen but often with & yellowish margiﬁ;
sheath D,l,- 0,2 (0,3) cm long, somswhat spreadiﬁg. Hydathodes arranged
in a row along the margin of the upper and lower lsaf margin., Inflo-
. rescenca an elongate qr'rnunded thyrse consisting of many dichasia, with
pedicellate S-merous flowers, with peduncle (2~) 4 - 10 cm long, with-
triangular to subulats bracts, | Segpals linear-subuléte, 1,5 -3 mﬁ long,
pointed, fleshy to almost terete at the épex, glabrous, green. Pstals. |
lanceolate (4-) 5 - 8 nmm long, with pointed dorsal appendage in terminal
position, fused into a tube 0;5 - 0,8 mm long, with lobes sprsading, white
to off-whife and sometimes tinged red towards the apex. Stemans 4 - 5,5 mm
long, with purple aﬁthers 0,8 - 1,3 mm long, with fiiamsnts somewhat
broadsned tﬁwards the base but hardly constricted where fused to the petal
tube. Sguamae transversely oblong, 0,2 - 0,3 X 0,5 ~ 0,7 mm, truncate
and hardly constridted towards the base, fleshy, white to pale yellbw.
Carpels stfaight erect witH slendsr style as 1lpng as or 1nngef thén the
ovary, with insighifigant terminal stigma; ovary smooth, with 16~24
" elongate owules each with a row of more or less sharply poiﬁtad papillae.

On slopes or in rock oufcrops, usually in the shade of shrubs
and trees and often associated with Fish River Scrub; occurring often
only in iéﬁlated populations from near Mosselbasi mainly along the cbasf-
' to southern Natal.

Flowsring Periocd: May - July.
'Q;ggnostic Features:

The fleshy leaves without petiole and with only ons row of hydathodes
on the margin of the upper and lower leaf surface distinguished this specias
from others in the section. Particularly in southern Natal C. lactea

could sasily be confused with C. sarmentosa var, integrifolia but the latter
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produced herdly flsshy leaves and tha hydathodes afe arrangsd in ons
row along the margih of the undersurface.
Vardation:

The shape and size of the leaves vary considerably with conditiona
under‘which tha plant is growing. Under dry conditions the leaves afe
usually eiliptic with pointed to acuminate apex and mora or less abruptly
constricted towards the bass. However, whaen grown undsr moister and
especially shaded conditions the leaves become oblanceolate with avshort
" blunt apical point and a very long cuneate basa.

Specimens sxamined:

CAPE. - 3227 (Stutterheim): Nandes Hoek (-CC), Giffen 1030 (NBG); King
Williem's Town (-CD), Sim 1180 (PRE); near Komga (0B), Flanagan 1273
(BOL, PRE, SAM); near East London (-DD), Galpin 1855 (PRE). 3322
(Oudtshoorn): Kaaimans River Mouth (-CC), T8ilken 1715 [BOL); Truter

in BOL 24 050. 3323 (Willowmore); Keurbooms River Nature Reserve (-CD),
Heinecken K112 (PRE). 3325 (Port Elizabsth): Van Stadens Pass (-CC),
MacOwsn s.n. (GRA); Swartkops River (-DC), Zeyher 311 (GRA); Soutpan

(-DC), Zayher 2540 (GRA, PRE); Ecklon & Zevher 1877 (SAM). 3326

(Grahamstown): Alicedale (-AC}, Cruden 258 (BRAJ; 259 (BRA); Pluto's
Vale (-BA), Britten in PRE 27 041; Bothas Hill (-BA), Schonland in NH
5487; near Grahamstown (-BC), Schonland 12 (GRA); Linstedt 4 (PRE);
MecOwan 513 (BOL, GRA, SAM, STE); Kowie (-DB), Salisbury 135 (GRA).
3327 (Peddie): East London (-BB), Galpin 1855 (GRA). 3421 (Riversdals):
Still Bay (-AD), Muir 97 (PRE); Aasvogelberg (-BA), Muir s.n. (BOL);

3422 (Mosselbaei): 6 Km north of Mosselbaai (-AA), TBlken 3712 (BOL).

XIc. Cfassula subsect. Latifolia (DC.) Toelken, comb. nov.. et stat nov.
Pt i ]

Crassula sect. Latifelia DC., Prodr. 3 : 383 (1828), partly excl.

C. telephioides and C. rotundifolia.

Type speciest C. arborescens (Mill.) willd.
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Crassula group Latifolis (0C.) Harv., Fl. Cap. 2 : 332 (1862);>‘
8chonl. in Pflanzenfem. ed. 1, 3, 2a : 36 (1891).
Crasgula group Arborescens Schonl. in Trans. Roy. Soc., S. Afr.
17 : 165, 201 (1929); Berger in Pflanzenfam. ed. 2, 18a ; 391
'(1930); Mersmtiller st al. in Ann. Naturhist. Mus. Wien 75 3
- 113 (1971). |
Shrubs up to 1,5 m high with carnose stems up to 12 cm in diameter at the
base and wilth peeling bark, with old leaves deciducus. Flowers born
in a terminal thyrse with several to many dichasia and with a peduncle at
least 3 cm long. Sepals shortly trianguiar Qp to 2 mm long and ona fifth

or less. of the length of the petals.

44, C, owata (Mill.l Druce in Rep. Bot. Soc. Exch. Club. Br. Isl. 617 (1917).
e~

Cotyledon ovata Mill., Dict. ed. 8 (1768).
Typs: Caps, 1,5 Km south of Mount Steward, TBlken 1772 (BOL, neo! )
C. _argentea Thunb. in Nova Acta Phys.-Med. Acad. Caes. Leop.-
Carol., Nat. Cur. 6 : 329, 337 (1778) et Prodr. 56 (1794) et F1.
Cap. ed. Schultes 289 (1823); L.f., Suppl. 188 (1781); OC.,
Prodr. 3 3 383 (1828); Schonl. in Bot. Ark., 21 : 4 {1927)
et in Trans. Roy. Soc. S. Afr. 17 : 201 (1929).
Type: Cape, garden in Rondgbosch, Thunbegg in Herb. Thunberg 7730
(WS, holol).

€. portulacea Lem., Encycl. 2 : 172 (1785); DC., Pl. Hist. Succ.

t. 79 (1801); et Prodr. 3 : 383 (1828); Harv., Fl. Cap. 2 : 337
(1862); Nash.in Addsonia 3, t. 109 (1918); Phillips, F1. Pl.

S. Afr. 4 : 156 (1924); Higgins in J. S. Afr. Bot. 24 : 111 - 115
(1958) et Crass. Cult. 60, plate 6a (1964); Jacobsen, Handb.
Succ. Pl. 1 : 325, fig. 333 & 340 (1950) et Sukk. Lex. 145,

t. 46, 2 (1970); Batten & Bokelmann 75, palte 63 : 6 (1966).

Type: sine ligc. et sine lsg. (P-LA, holo!).
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- var. obliqua (Solard. in Ait.) Higgins in Js S. Afr. Bot.
24 3 115 (1958}, nom. illeg.; Crass. Cult. k57, fig. 30 (1964),
nom. illsg. | - ' - |
C. obliqu. Soland. in Ait., Hort. Kew, ed.) : 393 (178§);- Higgiﬁs
in Je Sa Afr. Bot. 24 1 111 - 115 (1958); Jacobsen,rHandb,
Bucc. Pl. 1 1 322, fig. 33:3 (1560); Sukk. Lex. 145, T,.455 (1970),
nome supsrftl,

. Type: Cape, gardsn in Rondebosch, Masson s.n. (BM, Holo;).

C. articulata Zuccagni, Synops. Pl. Hart. Rsg. Flor. 1782, nom.

nud.; Centuria 1. Observ. Bot. 24 (1806),

Typst iﬁ Herb. Zuccagni (Flj').

C. nitida Schonl. in Rec. Albany Mus. 1 : 54 (1903),
- Type: unknown. |

C. arborescens sensu Marloth, Fl. S. Afr. 2, pléte 6 (1926).

Persnnials 1 - 1,5 (~2,5) m high, with fleshy stems offen up to 20 cm

in diameter at the base and with pesling bark, much brenched, with old
leaves deciduous. Leaves usually sessile or with a petiole up to 0,4 cm
long; lamina slliptic to elliptic-oblanceolats, 2 - 3 (~4) cm long, 1 -
1,8 (=2,2) cm broad, with pointed or mucronate apex, cunsate towards the .
base, glabrous and with a horny margin, green and with or without a rea
margin, usually not covered with a bloom; sheath rarely more than a tough
ridge, often very indistinct. Hydathodes arranged in one row along the
upper and lower margin, but also scattered over both surfaces, conspicuous.
Inflarescence a round-topped thyrse with one to many dichasia, with pedicel-
late, usually S-merous flowers, with a peduncle 1 - 3 (-4) cm long, with
subulats bracts usuélly 10ngef than 0,2 cm on the.dichasium. Sepals
broadly triangular, 1 - 2 mm long, pointed and with a distinct ridge on
the free lobes, fleshy, glabarous, green. Pstals alliptic-lanceoléfe

(5—) 7?7 = 10 mm long, pointed, with dorsal appsndage in ths tarminal‘posi-
tion, fused into a tube 0,5 = lvmm long; with lobes spreading, whita oftén

tinged pink. Stamens 5 ~ 8 mm long, with purpls aqthers 0,8 - 1,2 mm long,
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with fllaments becoming broader towards the bass and hardiy fused to ths

pstal tube. Sguamag transversely oblong, 0,2 = 0,5 X 1 = 1,5 mm, trun-
cate or emarginate, hardly constrictaa towards the'base, fleshy, pale
yéllaw, Carpsls with narrow ovary which is abruptly confiﬁued intb a
alender style half as long to almost as long as the ovary,‘with an in-
conspicuous terminal stigma; ovary amooth with 30 = 50 oblong owvules
covered with rows of pointed papillas. |

On rocky slopes usually in somswhat sheltered kloofs and often
'asspciated with Fish River Scfub; 6ccﬁrring, oFtan locally common, from
near Willowmore to East London, but alsc in scattered localities north
- to near Queenstown as well as 1n central and northern Natal.

Flowering Period: Juné - August.

Diagnostic Featurasz

In contrast to C. arborescence the leaves of C. ovata ars uéually

'elliptic and shiny green in spite of their specific gpithet. The bracts

on ths dich351a ars usually subulate and longer than 2 mm, while the petals |
are not w1dar than 2 mm. The flowering times of the two spacles ars
distinct in the field, but this is often not found in cultivation.

~ Variation and taxonomic Notes:

This species shows several variations which are of particular
interest as populations of this species ars often geographically isolatead.
For instance the red margin of the lesaves is found in some populations»
on all plants in others it is completely absent.

Alsc, the size and shape of the lsaves varies cbnsiderablylapart
from that due to environmental conditions. For instance the leaves oF
plants growing near Queenstown are unusually largé and are at times dif-

ficult to distihguish from C. aerboregcence when one is dealing with her-

- barium material. Under such circumstances the silvery scales coming off
the spidarmis of leaves of C. ovata tend to be a useful character. Also
in Natal the lsaves tend to be largsr, but as thsey aré not broader this

should not produce any difficulties in the identification. This also applies
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to some plants from central Natal which, in fact, produce a similar bloom

on the leaves as found in C. arborescens. Even more forms are known in
cultivation, but es their origin is unknown they cannot be evaluated hére.
Although the name C. ovates was never taken up, there is little

doubt that Miller (1768) in his description of Cotyledon ovata referred,

in fact, to this species. This can be seen in the following phrasas,'
which exclude any species of Cotyledon from the Caps: "succulent stalk
near thres fest high" and "owal succulent leaves". Also, the leaves are
Adascribeu as being "lively grean" and this excludes the only similar

species Crassula arborescens, which Miller also described in the same

publication under the genus Cotyledon. Miller did not prepare a herbarium
specimen of it, presumably because it had not flowered for him and therefore

a neotype is selected.

Cotyladon ovata is cited in Aiton's first edition of Hortus

Kewensis as a synonym of Crassula obligua, and thus making the latter a

superfluous name. | It is interesting that Solander mentions in h;s manu;
script of C. obligua that the specimen was obtained from a garden in Ronf 3
debosch and is thus probably From.the sams source as Thunberg's specimen

of C. argentea.

, | The combination var. obliqua was néver validly published as in
both cases that it was used, the basionym was not cited (Int. Code Bot.
Nomencl. 1972, Art. 33).

Bpecimens examined:

NATAL. - 2632 {Bella Vista): .Ndumo Game Reserve (-CD), Ward 3155 (NH).
2830 (Dundes): Wesmen (-CC), Pentz 269 (PRE); Ndumbeni (-CD), Wood
4489 (NH); Keate's Drift (-DC), TBlken 4049 (BOL). 2831 (Nkandla):
White Umfolozi River (-AD), Venter 3005 (PRE); Umfolozi Game Rsserve
(-8D), Ward 2645 (NH). 2929 (Underberg); Estcourt (-BB), Plowes s.n.
(NBG); near Greytown (-BA), Acacks 11 608 (NH); Inchanga (-DA), Pols
Evans 343 (GRA); Shongweni Dam (-DC), Morris 967 (PRE). 3030 (Port

Shepstone): Alexandra City (-BC), Rudatis 2266 (STE); Gibraltar (-CB),



\ 314
Strey 10 997 (PRE}; Oribi Nature Hsserve (-CB), Mgll‘SDBD (NH).
CAPE. - 3126 (@Queenstown): near Gueenstown (-DD), Qg;glg 1533 (BRA, PRE);
Applegreen sub MacOwan 726 (BOL, PRE, SAM). 3224 (Greaff Reinet):
Greaff Reingt (-BC), Rattray s.n. (GRA); Bolus 3 (BUL)§ Jansenville
(-bc), Theron 301 (PRE). 3225 (Somerset East): near Biesjesfontein
(-CB), MecOwan 557 (GRA); Cookhouse (-DB), Bokslmann s.n. (NBG). 3226
(Fort Beaufort): Bedfort (-CA), Story 1316 (PRE); Sandile Kop (-DD),
Giffen 994 (NBG). 3227 (Stutterheim): Windvoslberg (-AC), Baur 880
(GRA); Cathcart (-AC), Roberts 1741 (PRE) 1828 (PRE); Stutterheim (-CB),
Rogers. 12 799 (GRA); Nahoon River (-OD), Glane 316 (GRA). 3228
(Butterworth): Butterworth (-AC), Egglgg 1759 (PRE); Tyityaba River (<CA),
Flanagan 839 (GRA, PRE, 5AM). 3323 (Willowmore): 16 Km north of Willow-
more (-AB), T8lken 5000 (BOL) near Willowmored(-BC), Herre s.n. (BOL);

Kouga River (-CB}, Esterhuysen s.n. (BOL). 3324 (Steytlerville}: 1,5 Km

south of Mount Stewart'(-AB), Iblken 1772 (BOL); 9 Km east of Wolwefon-
tein (-BD), T8lken 4118 (BOL). 3325 (Port Elizabeth): near éapskamma
Station (-CA), I8lken 4292 (BOL); Uitenhage (-CD), Thode A 2650 (NH, PRE);
Addo Bush (-DB), Urton 15 (GRA); Perseverance (-0c), Long 689 (GRA, PRE);

Svartkeops River (-DC), Eckleon & Zeyher 1875 (SAM). 3306 (Brahamstaown) s

Howieson's Poort (-AD), Schonland 537 (NH, GRA); Botha's Hill (-BA),
MacOwan in NH 1105; Hellspoort (-BA), MacOwan 567 (GRA); 727 (BOL):
Queens Road (-BC), Story 650 (PRE); Schonland s.n. (GRA, SAM); Port

Alfred (-DB), Salisbury 105 (GRA)a.

45, C. arborescens (Mill.) Willd., Syst. Pl, 1, 2 : 1554 (1798); - OC.,
L W N el .

Prodr. 3 : 383 (1828); Harv., F1. Cap. 2 : 337 (1852), partly
excl, specimeﬁs cited; Schonland in Trans. Roy. Soc. S. Afr.
17 : 201 (1929).

Typa: Cape, 50 Km north of Vanrhynsdorp, T8lken 4220 (BOL, neo!).

Cotyledon arborescens Mill., Dict. ed. 8 (1768).
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Perennimls 1 - 1,5 (-2) m high, with fleshy stems c. 20 cm diamater at
the base and with peeling bark,; much branched, with old leaves déciduous.
 Leaves with ‘or without short petiple up to D,5 cm long; lamina obovats
to orbicular rarely lanceclate, 2 AJZ/(ns) cm long, (0,8-) 2 - 3 (-4) cm.
broad, with rounded apex and usually not mucronate, more or less abruptly .
tapering into a short petiola,_glabrous, covered with a. grey bloom and

with a horny purplish margin; sheath usually shorter than 1 mm or just

a ridge. Inflorescence a round-topped thyrse with one to several dichasia,

with pedicellate 5 - 7-merocus flowers, with a peduncle 3 - 7 (-10)cm long,
with short scalae~like bracts up to 2 mm lohg and usually as long as broad
found on the dichasia. Sepals triangular, 1 - 1,5 mm long, pointed and
with a ridgé on the free lobes, grey-green often tinged red. EEEElﬁ
glliptic to lanceolate, 7 - 10 mm long; slightly hoodad and with a sub-
terminal dorsal appsndage, fused intoc a tube 0,5 - 0,7 mm long, with

lobes spreading, white or cream ofteﬁ tinged red towards the apex.
Stamens 4,5 - 6 mm long, with purple anthers 1 - 1,5 mm long, with a fila~-
ment becoming broader towards the base and hardly fused to the petal tubs. -
Sguamae transversely oblong, 0,3 - 0,4 X1 - 1,4 mm, usually truncate and
herdly constricted towards the base, fleshy, pale yellow. Carpels with
narrowly kidney-shaped ovary and abruptly continued into a slender styls
about half as long as the ovary and with insignificant terminal stigma;
ovary smooth and with about 70 slongate owules each with rows of papillae.

Diagnostic Features:

C, arborascens is distinguished from C. ovata by its broadly obo-~

vate leaves which are covered with a grey bloom and the triangular bracts
on the individual dichasia are rarely as long as 2 mm. Also, the petals

are at least 2 mm broad in the subsp. arborescens. The 'subsp. undulati-

N

Y

folia haes nerrower leaves but similarly to. the typical C. arborascens
can also be distinguished in the fisld by;its distinct flowering period

in December and January.
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The subsp. undulatifolia is distinguished from the typical sub-

spscies by its narrower elliptic leaves with an undulate margin.

Variation and taxonomic Naotes:

C. arborescens is a species that shows remarkably little variation

‘and this in spits of its often widely scattered and isolated lacalities.
It is intéraating, however, that throughout its range plants often produce
5 = 7-mgrous flowers, a character only recorded for C. capensis.

In Miller's (1768) dascription the 'leaves spotted on their upper
side" can only refer to the hydathodes of a Crassqla spacies, and because
he had not seen the flowers he placed it in the genus Cotyledon, becauss

the leaves resemble thoss of Cotylaedon orbiculata, -as, in fact, he noted.

Among the South Afritan spsecies of Crassula a shrubby plant with obovate
leaves and which are of'ten indented the apsx can only refer to the above

species, as Willdenow already'recognized.

45a, subsp. arborescens
e

' C. arborescens (Mill.) willd., Syst. Pl. 1, 2 : 1554 (1798);

DC., Prodr. 3 : 383 (1828); Eckl. & Zeyh., Enum. 294 (1837),
partly excl. specimen cited; ngv;, Fl, Cap. 2 ; 337 (1882),
paftly,.excl. specimen cited, Schonl. in Trans. Roy. Soc. S.
Afr., 17 : 201 (1929); Jacobsen, Handb. Succ. Pl. 1 : 303,
fig. 294 (1960) st Sukk. Lex. 139, t. 42, 1 (1970); Higgins,
Crass. Cult. 24, fig. 3 (1964).

Cotyledon arborescens Mill., Dict. ad. 8 (1768).

Crassula cotyledon Jacqg., Misc. 2, 295,t. 19 (1781); Collect. 4,

t. 2, fig. 4 (1790); lam., Encycl. 2 : 173 (1786); Dryand. in
Ait., Hort. Kew. ed. 1, 1 3 393 (1789); Curtié, Bot. Mag. 11 i
384 (1797). |

Type: Sine loc., Jagquin s.n. (BM:, W)e

C. arborea Med., Beob. 304 (1783).

C. cotyledonifolia Salisb., Prodr. 309 (1796), nom. superfl.
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Leaves obovate to almost orbicular 2 - 3 (~4) cm broad, entire, carnose
and somewhat convex on the upper and lower surface, spreesding.

On rocky slopes, but usually associated with rock outcrops, mainly
on sandstone but also on guerzite, commonly on north facing slopes, but
also often in kloofs; occurring locally common in the little Karroo and
the adjoining mountains from near Prince Albert to thg Hex Bivar Valley
and ons record from the southern Namaqualand.

Flowering Perdod: Ucfoberl- Decémber.

Diagnostic Featurss:

See under the speciss.

Vériation and'taxonnmic Notas1

Unusual is the one population of this subspecises on some hills
north of Vanrhynsdorp and thus showing a gap to thé main distribution of
it in the Little Kerroo. No indications of human influence could be
detected nor could tHe northern plants be distinguished in a single charac-
ter from the southern anes.

Specimens examinad: ' ‘

CAPE. - 3118 (Vanrhynsdorp): 50 Km north Vanrhynsdorp (-DA), TBlken

4220 (BOL). 3319 (Worcester): Hex River Vallsy (-BC), Davidson 15
(sAM); neer Worcester (-CB), Olivier 238 (STE, PRE); Rogers in TRV

24 ; 634 (PRE). 3320 (Motagu): Wittspoort (-AD), Welgate 319 (NBG);

near Matjesfontein (-EA); Marloth 10 796 (PRE); Montagu Bath (~CA),

Page in BOL 15'429 (BOL, PRE); Baden (-CA), Walgate in BOL 24 052 (BOL);
near Montagu (-cC), Mitchell 28 (PRE); Kogmans Kloof (-CC), Hutchinson
1092 (BOL); Anysberg (-DA), Barker 5081 (NBB); Piksteelkuil (-DA), Kotze
22 (sTE). 3321 (Ladismith): Seweweekspoort (-AD), T8lken 4101 (BOL);
near Ladismith (-AD), Zinn in SAM 66 653; 9 Km west of Calitzdorp (-DA),

Mersh 1418 (STE, PRE). 3322 (Oudtshoorn): near Prins Albert (-AA},

Bolus s.n. (BOL); Swartberg Pass (-AC), Stokos 8709 (BOL); Werdsrmann &

Oberdieck 848 (PRE); south of Oudtshoorn (-CA), Barker 785 (NBG);

TBlken 3720 (BOL).
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45b. gubsp. gggglatifolia Toelken, subsp. nov. ab subsp. aerbcorezcens
foliis ellipticis et undulatis differt.
Folia elliptica vel glliptionwoblahceolata, 0,8 - 1,5 (-2) om lata,
undulata, leviter succulesnta st rscta. "
Typs: Cape, 1 Km north of Sapkamma Station, 19;555.4290 (BoL,
holo!). |
Leaves elliptic to elliptic-oblanceolate, 0,8 - 1,5 (-2) cm broad,
undulatae, slightly fleshy, ersct.
On rocky slopes in shslteréd kloofs in the southern parts of
tha.Klain Winterhoek Mo&ntains.

Flowsring Pariod: Dscember - January.

Disgnostic Features:

See under the spacies.

Variatiahq&ﬁd taxonomic‘Notes;

This subspeciss is common in a few kloofs in the close vicinity
of the type locality. Plants of the typical C. ovata occur on the
higher slopes and oﬁ the northern part of the Klein Wintarhoak mountains,
Viﬁ fact, only a few kilometers away from the type locality of the subsp.‘

i

undulatifolia. These plants of C. ovate had already shead their in-

Florescences when C. arhorescens subsp. undulatifolla was in full flower.

As this subspeciesvhas a similar flowering périod and & similar bloom on

the leaves as C. arborescens it was rather placed into that'species. |

Specimens examined:

CAPE. - 3325 (Port Elizabeth): 1 Km north of Sapkemma Station (-AC),
TBlken 4290 (BDL); Paardspoort near Glenconnor Station (-AC), THlken

4299 (BOL).





