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Clivia robusta B.G. Murray, Ran, de Lange, Hammett, Truter et Swanevelder sp. nov. (Amaryllidaceae) is a tubular, pendulous-flowered Clivia species, restricted to the Pondoland Centre of Endemism, South Africa. The unique
morphology, distribution, karyotype and molecular fingerprint distinguish it from all other pendulous-flowered
species in the genus. © 2004 The Linnean Society of London, Botanical Journal of the Linnean Society, 2004, 146,
369–374.
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INTRODUCTION
Clivia Lindl. (Amaryllidaceae), with five described
species, falls within the African tribe Haemantheae
(Meerow et al., 1999; Rourke, 2002a). It is indigenous
to South Africa and Swaziland and forms part of
the southern Africa centre of diversity for the family
Amaryllidaceae (Meerow & Snijman, 1998; Snijman,
2000).
This perennial genus is well known for growing in
diverse habitats ranging from coastal forest and secondary coastal dunes, to swamps, riverbanks and rock
screes; specimens are even reported to grow as epiphytes in some localities. The genus generally favours
cool, shaded, well-drained habitats with the exception
of C. mirabilis Rourke, which is found in a semi-arid
area with a Mediterranean climate. The genus is
linked directly to the inland and coastal Afromontane
forests of southern Africa, with C. mirabilis found in
relictual evergreen Afromontane forest elements in
the south-western corner of the Northern Cape prov*Corresponding author. E-mail: b.murray@auckland.ac.nz

ince, South Africa (Duncan, 1999; Winter, 2000;
Rourke, 2002a, b).
In July 1960, W. L. Chiazzari deposited specimens of
an unidentified Clivia species at the National Botanical Institute (Pretoria) (PRE 37056 and PRE 37058).
These specimens were later identified as C. gardenii
Hook., with the differences in morphology attributed
to natural variation. Subsequently, chromosome and
DNA sequence analysis by Ran and coworkers (Ran,
Murray & Hammett, 1999, 2001; Ran, Hammett &
Murray, 2001a, b), carried out to establish relationships between and within species, further showed that
plants identical to Chiazzari’s specimens and known in
horticulture as the ‘robust form’ of C. gardenii, ‘Swamp
Forest Clivia’ or ‘Robust gardenii’ (Hammett, 2002)
had a distinct karyotype and unique DNA marker pattern. The chromosome studies used Giemsa C-banding, fluorochrome banding with DAPI (4¢-6-diamidino2-phenylindole) and CMA (chromomycin A3), which
preferentially bind to AT- or GC-rich regions of the
genome, respectively, and the location by fluorescent in
situ hybridization (FISH) of the 45S and 5S rRNA
genes to identify the chromosomes of the complements.
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height (Fig. 1). The very long, broad leaves, abruptly
rounded leaf apex with fine serrations (Fig. 3), pale
whitish-grey striation occasionally present in the
upper leaf midrib, stigma and anthers largely
included within the perianth (Figs 2, 4), as well as
prominent ‘buttress/stilt’ roots (Fig. 5) in swamp populations, amply distinguish this from all other known
Clivia species. This is the only species in the genus
that seems to prefer perennially wet, swampy habitats
(Fig. 6) or damp seepages on rock ledges. However, the
allied C. gardenii does occasionally grow along stream
edges or in wetter than usual habitats. Botanically,
C. robusta was regarded as part of C. gardenii
although it has commonly been confused with other
species also. For example, Vorster (1994) used
C. robusta to illustrate C. nobilis Lindl.
Using a variety of chromosome techniques, DNA fingerprinting and sequencing, Ran and coworkers (Ran
et al., 1999, 2001; Ran et al., 2001b) showed that
‘Robust gardenii’ was sufficiently distinct from the
other species to justify naming it as a new species.
‘Robust gardenii’ was sister to C. gardenii and
C. miniata (Lindl.) Regel in their phylogenetic trees
based on the two regions that were sequenced and on
the RAPD profiles.
Clivia robusta is also distinct from C. gardenii with
regard to its distribution. Swanevelder (2003) showed
that the plant named here as C. robusta formed one of
three geographically distinct groupings apparent from
an examination of herbarium specimens collectively
treated as C. gardenii. Clivia robusta is one of these
groups and its distribution is distinct from that of
C. gardenii s. s., which is only recorded from the Durban area northwards; no records connect the different
distribution regions.
Ecology: The vegetation of the Pondoland Centre of
Endemism consists mainly of grassland plateau,
with a few isolated forest patches in the protected
riverine gorges that occasionally spill over onto
south- and south-west-facing slopes. Forest is more
extensive and exposed in the south of the region. Of
all the forest types in this region, Swamp Forests
are the most rare, usually comprising small patches
associated with marshy areas in grassland. Clivia
robusta is found in these Swamp Forest patches,
either sparsely (c. 5–6 plants 10 m-2) or in extremely
dense stands (c. 20 plants 10 m-2) in wetter areas.

Buttress roots, along intervals on the vertical rhizome, act as support for the larger individuals growing in this marshy environment. The swamps are
never stagnant: water moves through these specialized systems, albeit very slowly. The wet soil has a
high content of rotting humus and leaf debris. The
new species is also found along stream banks where
the soil is often moist or wet, but not swampy. Fieldwork has confirmed that the species also grows in
seepage on cliff faces and also relatively dry rocky
areas adjacent to the wet swamps. In these situations, plants are noticeably ‘stockier’. In all localities, the plants are found under a high understorey
of closed canopy trees in light to semi-shade.
The Pondoland Centre is highly diverse, with
approximately 1800 specific/intraspecific taxa residing
within its boundaries, of which 120 are endemics
or near-endemics (Van Wyk & Smith, 2001). This
1880 km2 large outcrop of Msikaba Formation sandstone is characterized topographically by rugged plateaus (100–500 m a.s.l.) that are deeply dissected by
narrow river gorges in which isolated forest patches,
with mixed tropical and Afromontane elements, are
confined. Annual rainfall varies from 1000 to 1200 mm
and occurs mainly in the summer months, with a
mean annual temperature of 20 ∞C along the coast.
Soils in this centre are usually sandy, acidic, highly
leached and often shallow (Van Wyk, 1994; Van Wyk &
Smith, 2001).
The conservation status of Clivia robusta: Human
exploitation in the form of habitat destruction and illegal removal of specimens is the main threat to Clivia
in the wild. Habitat destruction occurs as forests are
removed for fuel, agricultural purposes and/or urbanization (Chubb, 1996; Duncan, 1999). Plant collection
for medicinal purposes is probably the most serious
threat (Chubb, 1996; Duncan, 1999; Lötter &
Krynauw, 2002). The high demand by traditional healers for Clivia plants was clearly evident when Mander
(1998) identified C. miniata as the tenth most sought
after medicinal plant traded in Durban, KwaZuluNatal. Williams, Balkwill & Witkowski (2001) found
Clivia species in 70% of the Witwatersrand ‘muti’
shops they surveyed. A. Hardinge (pers. comm.) confirmed that the same factors are also threatening the
survival of C. robusta populations, with only remnants
of some remaining.


Figures 1–6. Fig. 1. Clivia robusta sp. nov. growing at Kirstenbosch Botanic Garden, South Africa to show plant size.
Fig. 2. Inflorescence of C. robusta. Fig. 3. Leaf apices of (left to right) C. nobilis, C. miniata (narrow leaved variant),
C. miniata (broad leaved variant), C. gardenii, C. robusta and C. caulescens. Fig. 4. Single flower of C. robusta (centre) with
flowers from four different accessions of C. gardenii, two on each side, showing the clear difference in stamen exsertion
between the two species. Fig. 5. C. robusta growing at Umtamvuna showing stilt roots. Fig. 6. C. robusta growing in water
at Lambasi.
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At present, most Clivia species are classified as
Lower Risk-Least Concerned, Lower Risk-Near
Threatened and Vulnerable (Golding, 2002; Lötter &
Krynauw, 2002). This seems insufficient when one
considers the restricted ecological niche, geographical
distribution and current exploitation. Swanevelder
(2003) proposed that plants treated here as C. robusta
should be categorized as Endangered (EN) B1a +2a
(according to 2001 IUCN Red List Categories, Version
3.1, as in (Golding, 2002)).
The survival of C. robusta is constrained by its limited geographical distribution and human exploitation. Limited to the Pondoland Centre of Endemism,
this species is further restricted to microhabitats
usually associated with patchy Afromontane forest
elements (Swanevelder, 2003). Afromontane Forests
occupy c.6000 km2 of South Africa and Swaziland of
which only 17.64% are conserved (Lubke & Mckenzie,
1996). Even though C. robusta distribution may be
termed ‘locally abundant’, communities are restricted
to specific ecological niches (Swanevelder, 2003).
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