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Pelargonium torulosum (Geraniaceae): A new species from the south-western Cape 
Province, southern Africa 
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Pe/argonium tOI1.1/osum E.M. Marais, is described as a new species. It resembles P. histrix Harv. and P. 
stipu/aceum (U.) Willd. on account of its floral structure, succulent stem and closely spaced leaves. The 
pollen morphology of the three species as well as the stem and leaf anatomy are compared. An illustration and 
a distribution map are provided, as well as illustrations of anatomy and pollen. 

P. tOI1.1/osum E.M. Marais word as 'n nuwe spesie beskryf. Dit toon ooreenkoms met P. histrix Harv. en P. 
stipu/aceum (U) Willd. op grond van sy blomstruktuur, sukkulentagtige stingel en diggespasieerde blare. Die 
stuifmeelmorfologie sowel as die anatomie van die stingel en blaar van die drie spesies word vergelyk. 'n 
Illustrasie en 'n verspreidingskaartword voorsien, asook illustrasies van die anatomie en stuifmeel. 
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Pelargonium torulosum E.M. Marais, sp. nov. 

P. histricem Harv. et P. stipulaceum (L.f.) Willd. simulans ob 
structuram floralem, caules succulentos, foliaque coarctata. 

Fruticulus decumbens, perennis, decidu us, ramosissimus, 
usque ad 160 mm altus. Rami moniliformes. Folia dense 
diposita, hirsuta, bipinnata, segmentis lineatis ca. 2 mm latis. 
lnflorescentia systema subterminale pseudo-umbellarum 
floribus 4-8. Petala 5, subaequalia, duo postica tria antica, 
flava, spathulata, et recurvata partes sexuales expositantia. 
Staminafertilia4; staminodia6. 

TYPUS.- Cape Province: Sutherland, Klipplaat at Kariega 
turnoff, Marais 230 (STE, holotypus; BOL, K, MO, PRE, 
isotypi). 

A much-branched decumbent shrublet, up to 160 mm 
tall when in flower, deciduous during summer. Stems 
moniliform, succulent, with sparse straight hairs and 
very short glandular hairs, green but becoming brown 
and glabrous after leaf abscission, thicker parts 7-12 
mm in diameter. Leaves closely spaced, herbaceous, 
green, hirsute and with short glandular hairs inter
spersed; lamina ovate to broadly ovate, 15-30 X 12-30 
mm, bipinnately incised; segments oblong or linear, ca. 
2 mm wide, apices more or less acute with a single 
straight hair (ca. 2 mm long), margins entire; petiole 
non-persistent, 20-35 mm long; stipules free, shed with 
petiole, subulate, herbaceous, straw-coloured, 1.5-3 
mm long and 1 mm wide at the base. Inflorescence: a 
subterminal branched system of peduncles bearing 2-3 
pseudo-umbels with bracts or small foliage leaves at the 
point of branching; peduncles 30-50 mm long, reddish
green, densely covered with glandular hairs; pseudo
umbels 4-8-flowered; bracts triangular, hirsute, 2 mm 
long. Pedicel ca. 1 mm long. Hypanthium 45-55 mm 
long, light green, indumentum as on peduncle. Sepals 5, 
7 mm x 1.5-3 mm, narrowly ovate, apices acuminate, 
light green to reddish-brown at the base, posterior one 
erect, others diverging from their bases, abaxially 
glandular and hirsute, hairs distally appressed, adaxially 

villous at apex. Petals 5, nearly equal in size but slightly 
different in form, 16-17.5 X 4-6 mm, spathulate with 
apices rounded, cream to yellow; posterior two recurved 
through more than 90°, with feather-like wine-red 
markings at the narrowly cuneate base; anterior three 
diverging from their attenuate bases, with linear wine
red markings at the very base. Stamens 10, fertile 
stamens 4, staminodes 6, all basally fused into a short 
staminal column, unequal; staminal column white, free 
filaments pink; fertile stamens 11.5-12 mm long, 
protruding from the flower, anterior staminode 7 mm 
long; anthers dark wine-red, 1.5 mm long and opening 
with longitudinal slits, pollen orange. Gynoecium: ovary 
superior, oblong-conical, 5-lobed, densely sericeous, 
pale green, 5.5 mm long; style filiform, dark red, 7 mm 
long; stigma with 5 recurved branches, dark red. Fruit: a 
schizocarp with 5 mericarps, bases of mericarps 3-D mm 
long, tails ca. 33-35 mm long. (Figure 1). 

Diagnostic features and affinities 
P. torulosum is a much-branched decumbent shrublet 
with a succulent, moniliform stem and bipinnately 
incised leaves. The flowers are yellow with four 
protruding fertile stamens. It resembles P. stipulaceum 
(L.f.) Willd. and P. histrix Rarv. on account of the floral 
structure. In all three species the hypanthium is long 
(4O-D0 mm) and the pedicel very short (ca. 1 mm), the 
posterior sepal is erect with the posterior two petals side 
by side and their apices reflexed or recurved through 
more than 90°. The anterior three petals diverge from 
their bases. In P. torulosum and P. stipulaceum the 
petals are more or less of the same size, whereas in P. 
histrix the posterior two petals are markedly narrower 
than the anterior ones. Although the number of fertile 
stamens is four in P. torulosum and P. histrix and seven 
in P. stipulaceum, the structure of the androecium in the 
three different species is very similar. The four anterior 
stamens are longer than the sepals and protrude from the 
flower. The posterior filament is of medium length 



566 

X2 
E 

, 
X5 

o 

S.-Afr.Tydskr.Plantk., 1990,56(5) 

Figure 1 Pelargonium torulosum. A, flowering plant X 1; B, leaf X 1; C, branch with leaves X 1; D, gynoecium X 5; E, androecium 

X 2; F, petals X 2. 
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(Figure IE) and in P. torulosum and P. histrix it has no 
anther, whereas in P. stipulaceum the congruent 
filament is a fertile stamen. 

Both P. torulosum and P. stipulaceum have succulent, 
often moniliform, prostrate stems. P. stipulaceum is 
usually found between rocks, often wedged into crevices 
(van der Walt & Vorster 1981) where the stems are 
supported by rocks, whereas P. torulosum grows under 
bushes in sandy soil. The older sagging prostrate stems 
are covered and supported by sand and only the new 
growth appears above ground level. It is distinguished 
from P. stipulaceum by its bipinnately incised leaves and 
the free, subulate, non-persistent stipules instead of the 
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simple, pinnatilobed leaves and narrowly triangular to 
ovate, persistentstipules. 

P. torulosum also resembles P. histrix on account of its 
succulent stem, closely spaced bipinnately divided leaves 
and free, subulate stipules. It is distinguished from P. 
histrix by its sagging prostrate stem instead of a rigid, 
erect stem and the non-persistent stipules instead of the 
persistent ones of P. histrix. 

P. torulosum, P. histrix and P. stipulaceum grow in 
areas with a scant winter rainfall of 100-200 mm per 
annum (van der Walt & Vorster 1981). The summers are 
very hot and the winters cold with frost. At Matjiesfon
tein the distribution areas of the three species overlap. 
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Figure 2 Transverse sections of: A, the stem of P. histrix; B, the lamina of P. torulosum; C, the lamina of P. histrix; D, the petiole of P. 
torulosum; E, the petiole of P. histrix; F, the petiole of P. stipulaceum subsp. ovato-stipulatum. ad = adaxial, be = bicollateral vascular 
bundle, c = cortex,l = leaf trace, mv = medullary vascular bundle, p = palisade, pe = periderm, pi = pith. 
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Table 1 Leaf and stem anatomy: specimens studied 

Taxon, specimen 

P.torulosum 

Marais 230 

Marais 242 

P. histrix 

Lavranos 26950 

P. stipulaceum subsp. stipulaceum 

Hugo 1202 

P. stipulaceum subsp. ovato-stipulatum 

Dobay85/75 

VandEr Walt 807 

Van der Walt 814 

Lavranos 18982 

Anatomy 

STEU project number 

STEU 3665 

STEU3677 

STEU 3932 

STEU 1949 

STEU757 

STEU 1600 

STEU 1621 

STEU 2815 

Transverse sections of wax-embedded stems, petioles 
and laminae of all three species (Table 1) were cut with a 
rotary microtome and stained with Alcian Green Safra
nin (Joel 1983). Sections were made through the middle 
part of the petioles and laminae. 

The anatomical structure of the stems of the three 
species shows adaptations to a dry habitat. In all three 
species the stems are inclined to form constrictions at the 
end of the growing season and these are most prominent 
in P. torulosum (Figure lA), hence the specific epithet. 
Growth during one season results in a short globose 
increment on the tip of every branch. Transverse 
sections through these thicker parts of the stem show 
that the cortex of the primary stem is recognizably 
thicker than in mesophytes (Figure 2A). According to 
Fahn (1982) this is an adaptive feature by which the 
vascular tissues, being contracted around a narrow pith, 
are protected from drought or other damages in the early 
stages of development before the periderm is developed. 
The cortex and the pith consist of thin-walled paren
chyma cells containing large amounts of starch. Idio
blasts containing tannins are scattered throughout the 
cortex and the pith and druse crystals are present in the 
outer layers of the cortex, especially the layers of cells 
which are shed by the periderm. No supporting tissue 
develops in the stem, not even in the erect, rigid stem of 
P. histrix. Although secondary growth takes place, the 
amount in secondary vascular tissues is small and the 
ratio between water-storing tissue and the vascular 
cylinder remains large, a characteristic of plants growing 
in dry habitats (Fahn 1982). The vascular bundles remain 
separate. A periderm develops several layers deep in the 
cortex and in P. histrix it hardens, contributing to the 
supporting tissue of the stem. 

The anatomy of the leaves shows little or no adapta
tions to the xeric habitats of the plants. This is possibly 
because all three species shed their leaves during 
summer. The epidermis of the lamina consists of one 
layer of cells covered by a thin cuticle. The leaves of P. 
torulosum and P. stipulaceum are dorsi ventral with one 
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Table 2 Pollen grain size 

Taxon, Herbarium, x 
specimen STEU project number Min Max (fLm) 

P. torulosum 

Marais 230 STEU3665 57 71 64 

Marais 242 STEU3677 54 67 61 

P. histrix 

Acocks 15117 PRE 62 80 69 

Archer 132 BOL 63 74 67 

Lavranos 26950 STEU 3932 62 72 66 

P. stipulaceum subsp. stinulaceum 

Hugo 737 STEU 1089A 61 72 66 

P. stipulaceum subsp. ovato-stipulatum 

Dobay85/75 STEU757 61 69 65 

Van der Walt 814 STEU 1621 61 74 67 

Lavranos 18982 STEU2815 60 73 65 

layer of palisade cells adaxially (Figure 2B), whereas P. 
histrix has isobilateral leaves with a single layer of 
palisade cells on both sides of the leaf (Figure 2C). 

The petioles of all three species are more or less 
circular in transverse section or sometimes adaxially 
slightly flattened. The epidermis is uniserial with 
glandular and non-glandular hairs. The glandular hairs 
consist of uniserial stalks with unicellular spherical heads 
and vary in length depending on the size of the basal cell. 
The cortex consists of chlorenchyma and the pith of 
parenchyma. Extraxylary sclerenchyma or fibre primor
dia are present as strands on the periphery of the 
vascular cylinder and confined to the vascular bundles. 
The distribution of the vascular bundles is of taxonomic 
value. In P. torulosum four collateral bundles, of which 
the adaxial one is the smallest, form the vascular cylinder 
(Figure 2D). In P. histrix the vascular cylinder consists of 
four main bundles alternating with smaller ones (Figure 
2E). The adaxial bundle is bicollateral, comprising two 
fused bundles. According to Marais et al. (1981) P. 
stipulaceum subsp. stipulaceum is distinguished from P. 
stipulaceum (L.f.) WiIId. subsp. ovato-stipulatum 
(Knuth) Vorster by its triangular instead of ovate 
stipules. The anatomy of the petiole confirms this 
distinction in that the vascular tissue of P. stipulaceum 
subsp. ovato-stipulatum (Figure 2F) consists of four main 
bundles alternating with smaller ones in a cylinder and a 
medullary bundle in the centre, whereas the vascular 
tissue of P. stipulaceum subsp. stipulaceum consists of a 
cylinder of vascular bundles without a medullary bundle. 
Therefore the anatomy of the petiole of P. stipulaceum 
subsp. stipulaceum corresponds to that of P. torulosum. 

Although there are similarities in the anatomy of the 
leaves of the three species, the presence or absence of a 
medullary bundle and the distribution of the palisade 
tissue can be useful in the delimitation of the three 
species. 

Pollen morphology 

Pollen grains of P. torulosum, P. histrix and P. 



S.Afr.J.Bot., 1990,56(5) 569 

Figure 3 Pollen of P. lorulosum: A, polar view of the pollen grain; B, aperture of the pollen grain; C, mesocolpium. I = lumen, m 

= muri, s = stalagmite. 

stipulaceum were collected and treated with the 
acetolysis method and studied with the light and 
scanning electron microscope. At least twenty pollen 
grains of each taxon were studied and measured. The 
morphology of the pollen grains of the three species 
corresponds to that of most species of the genus Pelar

gonium, e.g. the sections Myrrhidium DC. (van der Walt 
& Boucher 1986) and Campylia (Sweet) DC. (van der 
Walt & Zyl 1988). The pollen grains are spherical and 
tricolporate (Figure 3A), i.e. three apertures present on 
the equator and each aperture consisting of an outer 
colpus and an inner pore (Figure 3B). A nexine and 
sexine are distinguishable in the exine. The sexine 
consists of columellae and a tectum. The latter can be 
described as striate-reticulate (Bortenschlager 1967) 
because some muri are on a higher level and appear ::t: 

parallel to each other and are more prominent than 
others (Figure 3C). The presence of stalagmites in the 
lumina of the tectum is prominent in P. torulosum 

(Figure 3C), less prominent in P. histrix and seldom 
present in P. stipulaceum. The pollen grains of P. histrix 
(66-69 Jl.m) and P. stipulaceum (65-67 Jl.m) are more 
or less similar in size and are slightly larger than those of 
P. torulosum (61-64 Jl.m; Table 2). 

Although the structure of the tectum is similar in the 
three species, the presence of stalagmites and the size of 
the pollen grains exhibit differences in pollen morphol
ogy on species level. 

Geographical distribution and ecology of P. toru/osum 
The only known collections of P. torulosum are from the 
Roggeveld plateau near Sutherland and from Ngaap 
Kop near Matjiesfontein (Figure 4), an area which 
receives a rainfall of 100 to 200 mm per annum, mainly 
during the winter months. It grows in sandy areas under 
bushes. The much-branched, necklace-like, succulent 
stem is partly covered by sand and the stipules are shed 
after the first or second growing season. During winter 
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Figure 4 Known geographical distribution of Pelargoniumtorulosum. 

small globular increments terminated by leaves appear 
above ground level. P. torulosum flowers during 
November, after which the leaves die and the plants 
remain dormant until the following winter. During 
dormancy the stems are covered by sand, probably a way 
to survive during the hot dry summer. 

Material studied 

-3220 (Sutherland): Klipplaat, at Kariega turnoff (-BC), 

Marais 230 (BOL, K, MO, PRE, STE, type collection); 

Sutherland, 3 Ian on Oubergroad (-BC), Marais 242 (STE). 

-3320 (Montagu): Ngaap Kop, Whitehill (-BA), Compton 

16394 (NBG). 
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