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A new species of Pelargonium L'Herit. (Geraniaceae) of the section Campy/ia (Sweet) DC., is described. lIIustra
tiol1s of the macromorphology, leaf anatomy and pollen grain morphology, as well as a distribution map, are 
provided. P. burgerianum J.J.A.v.d.Walt is characterized by dark, embossed, warty areas on the posterior petals. 
A key is provided to distinguish between the five species which have similar areas. A hybrid origin of P. bur

gerianum is suggested. 

'n Nuwe spesie van Pelargonium L'Herit. (Geraniaceae) van die seksie Campylia (Sweet) DC., word beskryf. lIIus
trasies van die makromorfologie, blaaranatomie en stuifmeelmorfologie sowel as 'n verspreidingskaart van die 
spesie word voorsien. P. burgerianum J.J.A.v.d.Walt word gekenmerk deur donker, verhewe, vratagtige kolle op 
die agterste kroonblare . 'n Sleutel om tussen die vyf spesies met soortgelyke donker kolle te onderskei, word 
voorsien. 'n Hibriede oorsprong van P. burgerianum word voorgestel. 

Keywords : Geraniaceae, Pelargonium burgerianum sp.nov. , section Campy/ia. 

Introduction 
An historical review and taxonomic reVISIOn of the section 
Campyiia were presented by Van der Walt and Van Zyl 

(1988). Since this revision, a new species, P. ocellatum J.J .A. 
v.d.WaIt, has been described (Van der Walt et ai. 1990a), and 

P. incarnatum (L'Hcrit.) Moench was transferred to the section 
Campyiia (Van der Walt et ai. 1 990b). The possible phylo

genetic relationship of the species in section Campyiia was 

presented by Van der Walt and Roux (1991). 

The new species described in this paper was brought under 
my attention by Mr Pieter Burger of the Koo Valley near Mon

tagu, after whom the species is named. 

Material and Methods 
At least five leaves of plants from the type locality were studied 

anatomically . Transverse sections of wax-embedded petioles and 

laminae were cut with a rotary microtome and stained with a 
mixture of Safranine 0 and Alcian green (Joel 1983). Sections 
were taken through the middle part of the petioles and laminae. 

Living pollen grains were collected and treated according to the 

acetolysis method (Nilsson & Praglowski 1992). Observations 
were made with a Leitz Laborlux light microscope and a Joel 

scanning electron microscope, using secondary-electron detection 
and an acceleration voltage of 5 kV. Material for observation in 

the SEM was first sputter-coated with gold for 1.5 min at 20 !LA. 
Twenty pollen grains were examined and the polar and equatorial 

measurements were made from pollen grains which were mounted 

in 50% glycerine. Descriptions are based on observations with 

both the light microscope and the SEM. 

Root tips obtained from stem cuttings collected at the type 

locality of P. burgerianum were treated using the squash 
technique described by Albers and Van der Walt (1984). 

Results 

Pelargonium burgerianum J.J .A.v.d.Walt, sp. nov. affine 
P. capillari (Cav.) Willd. structura floraii simiii sed habitu et 
foliis differt - habitu erectiore foiiis pinnatim incisis P. capii
iaris,foiiis integris P. burgeriani. 
TYPUS ;- Cape Province, farm Concordia, Koo Valley, Montagu, 

Van der Wait 1627 (PRE, holotypus; STEU, isotypus) . 
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Description 
Erect to decumbent soboliferous subshrub, branched from the 
base, up to 0.2 m high. Stems herbaceous, green but turning 
brownish with age. Leaves crowded, lamina entire, villous with 
hairs distally directed, elliptic to broadly ovate, base obtuse, 
apex obtuse, margin crenate, (14 -) 18 - 20 (- 25) X (8 -) 15 
- 18 (- 21) mm; petiole adaxially grooved, villous, usually 
much longer than lamina, 20 - 80 mm long; stipules free, 
linear-triangular, villous, ca. 8 X 2 mm. Inflorescence: flower-
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ing branch with smaller foliar leaves, branched, bearing several 
reduced 1 - 3-flowered pseudo-umbels; peduncle 20- 100 mm 
long, puberulous. Pedicel 16 - 35 mm long, puberulous. 
Hypanthium 6 - 10 mm long, puberulous to villous. Sepals 5, 
narrowly ovate, a.:uminate, abaxially villous, green with a 
reddish margin, ca. 8 X 2 mm. Petals 5, adaxially white to 
pink, abaxially reddish with a white margin; posterior two obo
vate, clawed, bases reddish and with dark red, shiny, embos
sed, warty areas, ca. 12 X 4 mm; anterior three obovate and 

X2 

c 

Figure 1 P. burgerianum. A. Flowering branches. B. Adaxial view of petals . C. Abaxial view of posterior petals. D. Sepals. 
E. Androecium. F. Gynoecium. 
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narrowly clawed, bases with reddish markings, ca. 14 X 5 
mm. Stamens 10, 7 fertile (4 long, 1 medium,2 short), 3 stami
nodes of different lengths, staminal column 1 - 2 mm long, 
pollen yellow. Ovary ovate, 5-lobed, pilose; style dark red; 
stigmas 5, dark red. Mericarps : bases 5 mm long; tails 20 - 25 
mm long. (Figure 1.) 

Specimens studied 
-3319 (Worcester) : Farm Concordia, Koo Valley, Montagu 
(-DB), Van der Walt 1627, 1629 (PRE, STEU). 

Ecology and pollination 
P. burgerianum is only known from the Koo Valley near 
Montagu (Figure 2). This relatively narrow valley is bordered 
by two sandstone mountain ranges running parallel to each 
other in a west-eastem direction. P. burgerianum grows in 
rather coarse sandy soil derived from the sandstone. The an
nual rainfall of the area is approximately 550 mm, predomi
nantly during the winter months. 

P. burgerianum is locally plentiful in its distribution area, 
stretching over a distance of more than five kilometres. Hun
dreds of plants, including many seedlings, were present in the 
area which had experienced a veld fire about a year before the 
material was collected. It is well known that Pelargonium 
species appear as pioneers after veld fires. 

The same small fly, Megapalpus capensis Wiedemann (Dip
tera: Bombyliidae), that had been observed on the flower of P. 
tricolor Curt. (McDonald & Van der Walt 1992), was detected 
on the flowers of P. burgerianum. Several flies were observed 
on the dark embossed areas at the bases of the posterior petals. 
These embossed areas are considered as false nectaries and it is 
most likely that Megapalpus capensis serves as a pollinator for 
this species. 

Leaf anatomy 
Laminae (Figures 3A, B & C) 

Leaves isobilateral and amphistomatic. Cuticle relatively thin. 
Epidermis: ordinary cells small , rectangular with larger cells in 
between, outer periclinal walls thickened; stomata more abun
dant abaxially, guard cells level with leaf surface or slightly 
raised; trichomes adaxially and abaxially, glandular hairs short 
with large globular heads and uniseriate stalks; non-glandular 
hairs of two types: one type short, straight and stiff, the other 
type longer, curved and with thinner walls. Mesophyl/ differen
tiated into palisade and spongy parenchyma, druse crystals 
scattered; palisade parenchyma two to three layers, adaxially 

''' 1 \ \ \ i 1\ 
\ i I \ \ [vf' '/ I ! 

I I 1'iYi I/ ,r 
II V i II/ I!, n 
! ! ! I j I ! ! i t I i :u 

HI'" 17" 

Figure 2 Known geographical distribution of P. burgerianum. 
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Figure 3 Transverse sections of the lamina of P. burgerianum. 
A. Midvein area. B. Adaxial epidermis with a glandular hair. 
C. Adaxial epidermis, mesophyll and abaxial epidermis with a 
non-glandular hair. 
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and abaxially, cells narrow, elongated; spongy parenchyma 
palisade-like, loosely arranged. Vascular bundles enclosed in 
parenchymatic bundle sheaths. 

Petioles (Figure 4) 
More or less circular in transverse section but usually adaxially 
flattened. Cuticle relatively thin, smooth to slightly ridged. 
Epidermis: ordinary cells small, rounded, outer periclinal walls 
thickened; stomatal guard cells level with surface or slightly 
raised; trichomes as on laminae. Cortex: hypodennis uniseriate 
and collenchymatic, chlorenchyma 4 - 6 layers, extraxylary scle
renchyma cylinder discontinuous, surrounding vascular bundles. 
Vascular bundles 4, collateral, medullary bundle lacking. 

Pollen grain morphology 
The pollen grains of P. burgerianum are more or less spherical 
(Figure 5A). Their dimensions are as follows: equatorial di
ameter, 49 - (51) - 59 f.l.m; polar diameter, 49 - (54) - 59 f.l.m; 
exine thickness, 5 f.l.m. 

The pollen grains are zonotreme and tricolporate with rela
tively long colpi (Figure 5B). The tectum can be described as 
reticulate-striate. The striate appearance is due to some muri 
being elevated, more or less parallel to each other, and appear
ing more prominent than the others. 

Chromosome number 
The somatic chromosome number of P. burgerianum has been 
determined as 2n = 40. 

Discussion 
The taxonomic position of P. burgerianum in the genus Pelar
gonium is quite clear. The macromorphological, anatomical, 
palynological and karyological characters support its classifica
tion in the section Campylia. 

The flowers of P. burgerianum and P. capillare (Cav.) 
Willd. are very similar and they are the only two species in the 
section with petals which are coloured abaxially. The strigose 
leaves of P. capillare, however, are more deeply incised, and it 
has a more erect habit than P. burgerianum. The shape and vil
lous indumentum of the leaves as well as the habit of P. bur
gerianumresemble those of P. ovale (Bunn.f.) L'Herit. 

A comparison of the characters of P. burgerianum with 
those of P. capillare and P. ovale suggests a hybrid origin of 
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Figure 4 Transverse section of the petiole of P. burgerianum. 
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the new species. This possibility is strengthened by the fact 
that P. ovale occurs in the same locality as P. burgerianum. 
The nearest known locality of P. capillare, however, is more 
than 100 km away. P. burgerianum is a tetraploid (2n = 40), 
and the two putative parent species are both diploids. It is 
possible that P. burgerianum is an allotetraploid, derived from 
the two diploids by hybridization and a doubling of the 
chromosome number. 

McDonald and Van der Walt (1992) showed that four spe
cies of the section Campylia, namely P. capillare, P. incarna
tum, P. ocel/atum and P. tricolor, possess dark, embossed, 
warty areas on their posterior petals. P. burgerianum has 
similar areas on its posterior petals, and the five species form a 
natural group within the section Campylia. The key given 
below can be used to distinguish between the five species. 

Key to the five species with warty areas on the pos
terior petals 
la Flowers appear actinomorphic, posterior and anterior petals 

identical in colour ............................................... P. incarnalum 
1 b Flowers appear zygomorphic, posterior and anterior petals not 

identical in colour ................ ................................. .. ... , .. ........ .. .. 2 
2a Leaves strigose, margins variously incised but not cre-

nate ................... .... ... ............. ... ..... ........ ....... .................... . 3 
3a Fertile stamens 7 .................... ..... ............ P. capiiJare 
3b Fertile stamens 5 .............................. ....................... . 4 

4a Lamina pinnately incised, hairs on lamina 
proximally directed ............................ P. tricolor 

4b Lamina trilobate to trifoliolate, hairs on lamina 
distally directed .... .. .. ......... ............ P. oceiJatum 

2b Leaves villous, margins crenate ....... ........ P. bUTgerianum 

Figure 5 Pollen grains of P. burgerianum. A. Polar vIew. 
B. View of aperture. 
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An account that differs from the presently widely accepted interpretation of spikelet structure in Carpha R.Br. is 
given. This is based on examination of African species. Elaboration of structure and details of development have 
enabled better understanding of the variability reported. C. glomerata (Thunb.) Nees is the species exhibiting least 
spikelet reduction; other species differ mainly in degree. The slightly elongated, curved, zigzag portions of the 
distal part of the rachilla emphasize the relationship between Carpha and Schoenus L. 

Die blompakkiestruktuur van Carpha R.Br. verskil van die wyd-aanvaarde interpretasie daarvan na aanleiding van 
die spesies uit Afrika wat bestudeer is. Die nuwe insig oor die struktuur en ontwikkeling maak dit makliker om die 
variasie wat gerapporteer is, te verklaar. C. glomerata (Thunb.) Nees vertoon die minste verkorting van die 
blompakkie, terwyl daar by ander spesies 'n graadverskil voorkom. Die effens verlengde, gebuigde, sigsag-dele 
van die distale gedeelte van die rachilla beklemtoon die verwantskap tussen Carpha en Schoenus L. 

Keywords : Carpha, spikelet structure, rachilla. 
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Introduction 
In this paper we describe and interpret the spikelet structure of 
African species of Carpha R.BT. An understanding of spikelet 
structure and development will assist in reducing the vagueness 
and discrepancies often found in existing descriptions. It is also 
important when deciding on generic delimitations in Carpha, a 
genus which has presented many problems in this regard 
(Goetghebeur 1986: 759). 

The species listed below were investigated. 

1. Carpha glomerata (Thunb.) Nees 
This species was classified as Asterochaete glomerata (Thunb.) 
Nees by Levyns (1950: 119) and Metcalfe (1971: 85). How
ever, most workers accept its relationship with Carpha (Goet
ghebeur 1986: 768). Distribution is southern African (Cape 
Province, Natal). There is a record from alpine marsh on Mt. 
Uluguru, Tanzania (Haines & Lye 1983: 322) but on re-exami
nation we found the only cited specimen (Bruce 742, BM) to 
be C. capitellata (Nees) Boeck. C. glomerata has a relative, C. 
schlechteri c.B. Clarke, confined to the Koue Bokkeveld 
mountains of the Ceres District of the south-western Cape 

(Reid & Arnold 1984: 141). Material of this latter taxon was 
not studied. 

2. C. angustissima Cherm. 

This species is closely related to C. eminii (K. Schum.) C,B, 
Clarke and was placed at varietal level under it by Kiikenthal 
(1939: 210). Both taxa are from alpine bogs on tropical African 
mountains. C. eminii was originally described under Oreo
grastis K. Schum. and does not relate closely in general facies 
or in habitat to C. glomerata which is not alpine in southern 
Africa. 

3. C. filifolia Reid & Arnold and other African species 
C. filifolia, C. bracteosa C.B. Clarke and C. capitellata, all 
southern African [although the last is also known from Tan
zania and Zimbabwe (Inyanga)], were investigated for pur
poses of comparison. The latter two taxa are closely related, 
but C. bracteosa has ovate, wider inflorescence bracts than the 
lanceolate ones of C. capitellata (Reid & Arnold 1984: 141). 
These species exhibit reduction in inflorescence branching that 
is even better expressed in C. filifolia (Reid & Arnold I.c.), 




