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A revision of the genus Heteromorpha (Apiaceae) 

P.J. D. WINTER' & B.-E. VAN WYK' 

Summary. The genus Heteromorpha is revised. Seven species (including seven varieties) are recognized. 
Eight species from Madagascar are excluded. The name H. stenophylla Welw. ex Schinz is reinstated and 
H. transvaalensis Schltr. & H. Wolff is considered a variety of it. A new species, H. occidentalis P. J. D. 
Winter, is described. A narrower view of H. arborescens (Spreng.) Cham. & Schltdl. than that of recent 
authors is applied; the species is subdivided into five varieties. Two of these, var. frutescens P. J. D. Winter 
and var. montana P. J. D. Winter are new. The circumscription of H. involucrata Conrath is broadened to 
accommodate other central African forms of the species; H. stolzii H. Wolff is added to the synonymy. 
Data are analyzed cladistically and the supposed phylogeny is presented in the form of a cladogram. 

INTRODUCTION 

There is much uncertainty regarding generic and tribal affinities amongst African 

Apiaceae. Several genera have a woody habit, unusual in the family, and many of 
them (24) are taxonomically isolated sub-saharan endemics (Burtt 1991). 
Heteromorpha Cham. & Schltdl. is a typical example. 

Heteromorpha (sensu stricto) is a genus of predominantly woody trees, shrubs or 
suffrutices in the subfamily Apioideae, tribe Apieae, subtribe Carinae (Drude 1898). 
Seven species are restricted to temperate and subtropical Africa and southern 
Yemen; Humbert (1956) broadened the generic concept to include eight 
Madagascar species. The African plants share the woody habit with the related 
Polemannia Eckl. & Zeyh. from the Drakensberg region, as well as fruit characters 
with the northwestern Cape genus Polemanniopsis B. L. Burtt (Burtt 1988), which are 
discussed here as possible sister groups. 

Since the last revision of Heteromorpha (Wolff 1910), several more species have 
been described. Species delimitation has until now been unsatisfactory, particularly 
in the geographically widespread H. trifoliata (H.L. Wendl.) Eckl. & Zeyh., and other 
more localized taxa e.g. H. arborescens (Spreng.) Cham. & Schltdl. Several authors 
have pointed out the need for further taxonomic work (Brenan 1954; Cannon 1978; 
Townsend 1985, 1989; Burtt 1991). 

MATERIALS AND METHODS 

Specimens from the following herbaria were studied: B, BM, BOL, G, GOET, GRA, 
JRAU, K, L, MO, NBG, NH, NU, NY, P, PRE, S, SAM, STE, WIND and Z. Fresh seeds 
were collected for cytological investigation and greenhouse cultivation of plants. 
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Fresh flower, fruit, stem, leaf and root material was fixed in FAA (Sass 1958) for 
anatomical studies. Fourteen populations representing four different species and two 
varieties were studied in situ. The procedures for anatomical studies have been 
reported in earlier papers (Winter et al. 1993, Winter & Van Wyk 1994). A full 
account of all other procedures and voucher specimens is given by Winter (1994). 

Chromosome counts were obtained from root tips using standard methods of 
pretreatment in 8-hydroxyquinoline sulphate, fixing in Carnoy's solution, hydrolysis 
in 5 N HC1 (7 to 8 min), and staining with Dyer's (1963) orcein (Winter 1994). 

All discontinuous and logically polarizable characters within Heteromorpha were 
initially selected for inclusion in the cladistic analysis. The characters and polarization of 
character states are given in Appendix A. Those synapomorphies that are unique to 
terminal taxa (autapomorphies) were excluded and later added to the resolved 
cladogram. Variable characters (where the plesiomorphic and apomorphic states co- 
occur) were coded for the plesiomorphic state. This led to the interpretation of 
character 2 as an autapomorphy for H. pubescens, and it was consequently not included 
in the computer analysis. Character 5 was excluded due to missing data and on the basis 
that the initial survey showed that it was invariable within the genus. Only 13 meaningful 
characters were thus available for analysis. In the coding for character 8, the invariability 
of the state for taxon 2 compared with that in other taxa is uncertain due to a limited 
survey of that taxon. The value of this character is therefore questionable. Together with 
character 7, these are the only two characters which do not corroborate the topology 
which results from the combination of all other characters. 

A selection of specimens, all seen by the authors, are arranged alphabetically for 
each country or province. For a detailed list of specimens see Winter (1994). 

DISCUSSION OF CHARACTERS 

Habit 
When assessing habit, the relation of vegetative and reproductive phases of 

growth, and particularly the position of innovation zones are important (Burtt 
1991, Weberling 1989). This relation is discussed further under inflorescence 
structure. Heteromorpha has monopodial branching terminated by the formation 
of umbels (Burtt 1991). The extent of branching within the genus ranges from 
the unbranched and mostly solitary stems of suffrutices (e.g. H. gossweileri), to 
weakly branched shrubs (e.g. H. pubescens) and the repeated branching found in 
the arborescent species (e.g. H. arborescens). In suffrutices, innovation occurs at 
or below ground level and aerial branching is restricted to the reproductive 
phase. Branching is additionally influenced by the growth disturbance history 
(e.g. fire). 

FIG. 1. Variation in leaf outline and venation in Heteromorpha. 1 The varieties of H. arborescens: 1A var. collina, 
Galpin 1968 (PRE); 1B var. arborescens, Van Wyk 3313 (JRAU); IC var. montana, Pawek 6736 (PRE); ID var. 
frutescens, Winter 59 (JRAU); IE var. abyssinica, Winter 56 (JRAU). 2 H. papillosa Dinter 3499 (PRE). 3 H. 
stenophylla: 3A var. stenophylla, Le Roux, 295 (PRE); 3B var. transvaalensis, Winter 50 (JRAU). 4 H. occidentalis, 
Milne-Redhead 762 (K). 5 H. gossweileri, Hundt 727 (PRE). 6 H. pubescens, Winter 66 (JRAU). 7 H. involucrata: 7A 
typical form, Winter 61 (JRAU); 7B 'Zimbabwe' form, Bayliss 10686 (PRE); 7C 'kassneri' form, Quarrt 5919 
(PRE). Scale bar: 50 mm. 



A REVISION OF HETEROMORPHA (APIACEAE) 227 



228 KEW BULLETIN VOL. 51(2) 

Stem morphology 
Reproductive stems, and short-lived stems of species without a distinct vegetative 

aerial branching system, are characterized by longitudinal striations. Such markings 
have been seen in H. gossweileri, H. involucrata, H. stenophylla and H. occidentalis, and 

correspond to strands of collenchyma situated to the outside of secretory canals. 
Whereas some Heteromorpha species have totally glabrous stems, those of others are 

variously papillate, pilose or with short conical hairs. 

Leaves 
The large range of variability (polymorphism), which is characteristic of 

Heteromorpha (Townsend 1985), is probably best illustrated in the leaves (Fig. 1). It is 
not unusual to find trifoliolate leaves together with several variations of pedately or 

pinnately compound leaves on a single shoot of H. arborescens var. abyssinica. Apart 
from the initial development of the shoot from the bud state, when earlier leaves 
are the simplest, the variation does not follow a set sequence along the stem. 

The variation in seedling leaf outline and progression along the stem is shown in 

Fig. 2. The number of incisions generally reflect the mature state, but not in the 

typically simple-leaved H. arborescens var. arborescens. Seedlings of this variety have 
trifoliolate leaves, contrary to Burtt's (1991) expectation, with simple leaves 

appearing only sporadically in the second year. 

FIG. 2. Heteromorpha seedling leaves. A - D a progression of the first four foliage leaves of H. arborescens var. 

abyssinica. E the first leaf of H. arborescens var. arborescens. F - H a progression of the first three leaves of H. 
involucrata. Voucher specimens (all in JRAU): A - D Winter 71; E Vlok 2633; F - H, Winter 68. Scale bar: 10 mm. 

The leaflets of Heteromorpha have entire margins (Fig. 1), a feature supporting the 
exclusion of the Madagascar species (Humbert 1955, 1956), all of which have 
serrate leaflet margins. Heteromorpha is considered to be more closely related to 
Polemannia (entire leaflets) than Polemanniopsis (serrate leaflets). 
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FIG. 3. Median transverse sections of petioles of some species of Heteromorpha and Polemannia. A H. stenophylla 
var. transvaalensis, Winter 52. B H. pubescens, Winter 65. C H. involucrata, Winter 61. D H. arborescens var. arborescens, 
Van Wyk 3313. E P simplicior. F H. arborescens var. abyssinica, Winter 53. Vouchers inJRAU. [1 = secretory canal; 2 = 
chlorenchyma; 3 = vascular bundle; 4 = collenchyma] Scale bar: 1 mm. 

The vascular bundle arrangement in the petiole is crescent-shaped as in 
Polemannia (Fig. 3A & E), V-shaped (Fig. 3B & C), or almost circular (Fig. 3 F). As in 
other members of the Apiaceae (Metcalfe and Chalk 1950), one or more medullary 
bundles may be present (Fig. 3B & F) in addition to the peripheral bundles. The 
number of bundles, and occurrence of medullary bundles, is variable within a 

species according to state of growth and seems independent of lamina division. Five 
vascular bundles are typical (Fig. 3A & C), and the lateral pairs sometimes fuse (Fig. 
3D), resulting in only three bundles. Secretory canals are present (1 in Fig. 3), 
usually at least to the outside of each bundle (3 in Fig. 3) and in the phloem, 
sometimes in the pericycle. 

Epidermal characters, e.g. trichome type and stomatal density, provide 
supporting evidence for a less conservative treatment of the African species than 
those of Cannon (1978) and Townsend (1985, 1989), and are diagnostic for some of 
the species and varieties (Winter & Van Wyk 1994). 

Inflorescence structure 
In considering the total reproductive branching system, or synflorescence, in 

relation to the branching system of the whole plant (Troll 1964, Weberling 1989 & 

Burtt 1991), it can be seen in Heteromorpha that a new main axis (4 in Fig. 4D) is 
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FIG. 4. A diagrammatic representation of some inflorescence characters of Heteromorpha. A - C number, 
thickness and length of rays in the terminal umbel: A short rays of H. arborescens;, B very few, long (50 - 80 mm), 
thin, unequal rays of H. gossweileri; C rather few, up to 50 mm long, thin rays of H. stenophylla. D branch 
terminated by a synflorescence, consisting of a terminal florescence (1), with paraclades of the first order (2), 
and second order (3) [0 = compound umbel]. Note the reduction in size and division from the vegetative leaf 
at the base, to the last inflorescence leaves on each paraclade, and the continuation of growth (4) from the axil 
below the synflorescence. E The terminal umbel of H. involucrata is usually larger than the lateral umbels, with 
more than 25 stout rays [each line in umbel represents 3 rays] and foliose bracts, sometimes divided. Scale bars: 
A- C 20 mm; E 30 mm. 

usually derived from a shoot which develops from the first vegetative bud directly 
below the synflorescence, while branching occurs lower down. Inflorescence leaves 
or pherophylls (Weberling 1989) have been misinterpreted as morphologically 
similar foliage leaves, with subsequent misidentification when herbarium specimens 
show only inflorescence leaves and no foliage leaves. In this discussion the 

terminology used follows that of Troll (1964) and Weberling (1989). 
In Heteromorpha a synflorescence is produced terminally or pseudo-laterally 

(terminal on short shoots of the previous season's growth) as in H. arborescens and 
H. papillosa, and would classically be described as a paniculate arrangement of 

compound umbels (Fig. 4D). Each synflorescence consists of a main florescence 
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(terminal compound umbel; 1 in Fig. 4D) which develops first, on a relatively short 

peduncle, followed by paraclades of the first order (lateral branches of several 

nodes, bearing compound umbels; 2 in Fig. 4D). It is these paraclades which are 

easily mistaken (if their special position is not considered) for vegetative branches 
with terminal inflorescences, when they are actually sub-units of the synflorescence. 
The development of paraclades can be either be suppressed so that the 
inflorescence normally has only a main florescence, as in some forms of H. 

involucrata, or there may be as many as 40 paraclades along the main axis. 
Paraclades of the second or even third order (3 in Fig. 4D) are occasionally present. 
Simple umbels occur sporadically as umbellulae somewhat detached below a 

compound umbel, as discussed by Burtt (1991) with respect to Anginon Raf. 
The number of rays in the main florescence compared to lateral umbels (Fig. 

4E), has been used by Townsend (1985) to characterize H. involucrata, although he 

points out that this character is variable. Burtt Davy (1932) used the number of rays 
as a key character to distinguish H. transvaalensis from H. trifoliata, the former with 5 
to 13 rays, and the latter with 15 to 40 rays (compare Fig. 4A - C). The results for 
the present study are compared to previous records in Table 1. The variation in the 
number of raylets per umbellule roughly follows that of the rays. The usual length 
of rays in the main florescence is 1.5 to 4 cm (Fig. 4A), but shorter rays sometimes 
occur toward the centre of the umbel. Care must be taken to measure rays at the 
mature fruiting stage, since growth can continue well into the fruit ripening period. 

TABLE 1. Variation in the number of rays in the main florescence of Heteromorpha. 
(Species and varieties are numbered as in the taxonomic treatment; n = number of 

specimens examined) 

TAXON n MEAN S.D. RANGE LITERATURE 
VALUES 

1.1 4 14.6 3.0 (7-)14- 17(-23) 
1.2 9 12.7 5.3 (4-)10- 15(-24) 12- 18 * 
1.3 8 18.5 5.9 (10 -)14- 23(- 30) (8 -)15 - 40 **** 
1.4 3 13.1 0.8 10-18 
1.5 6 23.5 4.2 21 - 23(- 32) 
2 5 17.9 4.2 (12 -)17 - 23(- 27) 10 - 12 o 

3.1 3 22.6 4.0 (10 -)18 - 25 up to 10 oo 
3.2 3 15.5 1.3 14-16(-17) 5- 15 ooo 

4 1 22.0 - 22 20- 25 + 

5 3 11.8 3.6 9-10(-16) (6-)7- 10(- 14) o,++ 
6 3 29.4 2.3 (24 -)28 - 32 
7 10 29.0 14.0 (16 -)22 - 68 (6 -)22 - 55 o,+++ 

* Ecklon & Zeyher (1837) ** Burtt-Davy (1932) 
*** Townsend (1989) 

0 Townsend (1985) 
00o Schinz (1894) oo00 Wolff (1921) 
+ Jacques-Felix (1970a) ++ Norman (1922, 1933) 
.. Conrath (1908) 
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FIG. 5. Partially dissected flowers of Heteromorpha, with petals and stamens removed. A H. occidentalis, showing the 
additional vittae in the calyx lobes. B, Calyx lobe of H. occidentalis with one carinal and two lateral vittae. B, Calyx 
lobe of H. stenophylla, with only one (carinal) vitta, typical of Heteromorpha. C H. stenophylla var. stenophylla and D var. 
transvaalensis, showing the ovary which is more than twice as long as the stylopodium. Scale bar: 0.5 mm. 

Inflorescence leaves 
The term as used here includes, together with the involucral bracts, all leaf-like 

organs in the synflorescence (Fig. 4D). In Heteromorpha species, a reduction in size 
and division of the lamina is typical (Fig. 4D), going from the vegetative state of 
growth to the reproductive state. There is usually at least one pair of simple 
inflorescence leaves with an opposite arrangement along the paraclades. The only 
other exception to the otherwise alternate arrangement is that of cataphylls at the 
bases of axillary vegetative shoots. 

It must be emphasized that the distinction between foliose and bracteose 
involucral bracts is not always clear. Forms with narrowly elliptic or linear foliage 
leaves or divisions tend to have linear involucral bracts, while those with broader 
laminae tend to have foliose bracts. Where foliose involucral bracts are prominent, 
these are often the extremes in a range varying from bracteose to foliose. This 
seems to be a continuation of the reduction observed as the plant develops in the 
reproductive phase (Fig. 4D), the most foliose bracts being interpreted as the lower 
inflorescence leaves of the condensed inflorescence. 
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Flowers 

Heteromorpha has flowers typical of Apiaceae with a bicarpellate, inferior ovary and 
pendulous ovules, and pentamerous outer whorls surrounding a stylopodium 
ending in two separate simple styles (Fig. 5). The calyx lobes are moderately 
prominent and persist in fruit. Andromonoecism occurs sporadically in all species 
of Heteromorpha, and is evidenced by the vestigial ovary and stylopodium of the 
functionally male flowers (Fig. 5A,). 

Fruit 

Heteromorpha fruits are typical ribbed cremocarps characteristic of the Apiaceae, 
but differ from those of most genera in that every alternate primary rib (those 
decurrent from the calyx lobes) develops into a wing (sp in Fig. 6A). The result of 
this wing pattern is an atypical zygomorphic fruit with three wings on one mericarp, 
and two on the other (Fig. 6), to which the name Heteromorpha alludes (and not to 
the generally polymorphic vegetative features of the genus as is often supposed). 

The wing configuration typical of Heteromorpha and its occurrence in the family 
have been discussed by Burtt (1988) and by Winter et al. (1993). The Madagascar 
species are excluded from Heteromorpha as they do not possess this unique 
condition. The wings are present already in the flower (congenital), in contrast 
to the ontogenetically derived wings of the Peucedaneae (Theobald 1971). 
Petaline primary ribs (pp in Fig. 6B) are normally only visible as slight ridges on 
the fruit wall, but are well developed (half-winged) in some taxa (Fig. 6B & C). 
Secondary ribs are rarely present in Heteromorpha as minute ridges in the 
valleculae, though in H. pubescens they occur regularly (s in Fig. 6C), providing a 
base for a row of trichomes. The shape and size of fruits is generally of limited 
taxonomic value in Heteromorpha, but is nevertheless diagnostic for some taxa 
(see keys and diagnoses). 

Chromosome number 
A diploid chromosome number of 2n=22 for Heteromorpha (Constance et al. 1971, 

Constance & Chuang 1982) was confirmed in this study. 

FIG. 6. Transverse section diagrams of fruits of Heteromorpha. A Sepaline wings (sp) only, petaline ribs (pp) not 
developed. B Sepaline wings and well-developed petaline (pp) ribs (all primary). C Wings and ribs as in B but with 
additional (secondary) ribs (s). Note the larger number of vittae surrounding the seed in C. Scale bar: 1 mm. 
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CLADISTIC ANALYSIS 

The genus Polemannia was chosen for polarizing character state transformation 
series according to the outgroup comparison method as discussed in detail by Watrous 
& Wheeler (1981). The synapomorphies selected to group the two genera as sister taxa 
are the smooth bark (Appendix A: character 26), with layers which typically peel off in 
horizontal bands, and the pedately to pinnately compound foliose (Appendix A: 
character 27) leaves with an entire margin (Appendix A: character 28). 

The rare wing configuration of the fruit (Fig. 6; character 25 in Appendix A & Fig. 
7A & B) serves as a generic synapomorphy supporting the monophyly of Heteromorpha 
species. The genus Polemanniopsis was initially considered as a possible outgroup on 
the basis of a similar wing configuration (Burtt 1988), but anatomical sections have 
shown a lack of homology in the fruit structure (Winter et al. in prep.). 

Two equally short trees (Fig. 7A & B) of length 19 steps and with a consistency 
index of 78 were found using the 'ie' command in HENNIG86 (Farris 1988). All 

homoplasious characters were interpreted as parallelisms rather than reversals. The 
strict consensus tree was generated using the 'nelsen' command, and showed that 
the exact positions of H. gossweileri and H. occidentalis could not be fully resolved. 
The lack of resolution was found to be due to a conflict between characters 7 and 14 

(Fig. 7A & B). As there is some variation in character 7 for H. stenophylla, character 
14 is preferred as a synapomorphy for node f in the cladogram shown in Fig. 7A, 
while a homoplasy is invoked in character 7. 

TAXONOMY 

Heteromorpha Cham. & Schltdl., Linnaea 1: 385 - 386, Tab.V: Fig. 2. (1826), nom. 
conserv.; DC., Prod. 4: 127, 134 (1830); Endl., Gen. P1. 1: 772 - 773 (1839); Eckl. & 

Zeyh., Enum. Pl. Afr. Aust. 3: 342 (1837); A. Rich. in Tent. Fl. Abyss. 1: 326 (1847); 
Sonder in Fl. Cap. 2: 542 (1862); Benth. & Hook. f., Gen. Plant. I. 3: 887 (1867); 
Hiern in Oliv., Fl. Trop. Afr. 3: 10 (1877); Engl. Hochgebirgsfl. Tr. Afr: 317 - 318 
(1892); Briq. in Bull. Herb. Boiss. 5: 438 (1897); Drude in Engl., Nat. Pflanzenfam. 
III. 8: 176, 179 - 180 (1898); H. Wolff in Engl., Pflanzenr. Heft 43: 32 - 36 (1910); 
Burtt Davy, Man. P1. Transvaal II: 519 - 520 (1932); E. Phillips, Gen. S. Afr. Fl. PI.: 
551 (1951); Humbert in Not. Syst., Paris XV (1956); Neusser & A. Schreib. in 
Merxm., Prod. Fl. S. W. Afr. 103: 5 - 6 (1967); Cannon in Taxon 18: 478 (1969); 
Jacq.-Fel. in Fl. Cameroun 10: 74 (1970); R. A. Dyer, Gen. S. Afr. Fl. P1. 1: 420 
(1975); Compton, Fl. Swaziland: 407 (1976); Cannon in Fl. Zambesiaca: 578 
(1978); Cannon & E. S. Martins in Fl. Mocambique pp. 26 - 27 (1981); C. C. 
Towns. in Kew Bull. 40: 843 - 850 (1985); C.C. Towns. in Fl. Trop. E. Afr. pp. 37 - 
41 (1989); B. L. Burtt in Edinburgh J. Bot. 48: 213 - 215 (1991). Type species: H. 
arborescens (Spreng.) Cham. & Schltdl. 

Franchetella Kuntze, Revisio Generum Plantarum 1: 267 (1891), non Pierre 
(1890); Hiern, Cat. Afr. P1. Welwitsch I. 2: 424 (1898); Kuntze, Rev. Gen. P1. 
III. 2:112 (1898). 
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FIG. 7. Cladograms derived for Heteromorpha species, with apomorphic tendencies (characters 6, 11 and 12) and 
autapomorphies included. Cladogram A is selected, with character 14 supporting node f, in preferrence to B, 
where node f is tentatively supported by the variable character 7. Note the different placement of H. gossweileri 
and H. occidentalis in the equally parsimonious cladogram B. * : Autapomorphic states left out of the analysis; m=: 
Synapomorphies (brackets indicate a second state transformation in a character);-- : Parallelisms. Character 
information is provided in Appendix A. 

Suffrutices, shrubs or trees, rarely facultative climbers. Stems simple, arising from 
woody subterranean base, or repeatedly branching above ground, terete, smooth to 
longitudinally grooved, glabrous to somewhat hairy, pith variable in thickness. Bark 
virtually absent or well developed, then somewhat waxy, layers peeling in horizontal 
bands. Newly exposed bark smooth and shiny, reddish or yellowish brown, 
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translucent for several years, becoming dull black or grey with age. Roots initially 
contractile; solitary, or simply branched, tuberous, or well branched from woody 
caudex. Leaves simple or trisect to pinnately and/or pedately compound, glabrous 
to variably pilose, distinctly petiolate to subsessile; bases non-amplexicaul, semi- 
amplexicaul, or amplexicaul, often ciliate, petioles shallowly semiterete to terete or V- 
shaped in transverse section, widely to narrowly grooved, with collenchyma ridges at 
least along edges of groove, sometimes carinate. Incision variable, often decursive. 
Pinnae very narrowly to widely elliptic, ovate or narrowly ovate to obovate or 

narrowly obovate, sometimes outwardly curved; apices acute to emarginate, 
mucronulate to apiculate; margins entire to markedly crenulate, sometimes 
thickened, undulate or ciliate; bases truncate to narrowly cuneate or attenuate. 

Inflorescence a panicle of few to more than 40 compound umbels, sometimes with 
lateral umbels suppressed so that only the main florescence remains, inflorescence 
leaves trifoliolate or mostly simple, sometimes reduced in size, usually at least one 

pair of opposite simple inflorescence leaves in each paraclade; main florescence of 
(4 -)10 - 25(- 68) rays, and (4 -) 11 - 21 (- 30) raylets, sometimes with an additional 
simple umbel directly below terminal compound umbel. Main florescence 

developing in advance of coflorescences. Simple flowers occasionally found among 
secondary umbels in a compound umbel. Involucral bracts small to broad and 

conspicuous, somewhat caducous, equal or unequal. Involucel of small, narrowly 
ovate bracteoles. Flowers bisexual, occasionally andromonoecious. Calyx lobes distinct, 
acute, persistent in fruit, with a single vitta along the keel (carinal vitta) often 
decurrent along wings on fruit walls, or with two additional smaller lateral vittae. 
Petals cream-coloured to greenish yellow, glabrous, papillose or hairy, emarginate 
above with an inflexed lobule, keeled on inner face. Stamens as long or up to twice 
as long as petals, inflexed; anthers divided above. Stylopodia conical, somewhat 

crenulately margined, with short, rather rigidly divergent to recurved styles. Fruit 

slightly laterally compressed, elliptic, broadly or narrowly obovoid or obpyriform, 
with a broad commissure, glabrous or more rarely pilose or papillose; mericarps 
dissimilar, one with the two intermediate primary (sepaline) ribs expanded into 

wings and the dorsal and marginal (petaline) ribs much smaller, the other with the 
two marginal ribs and one dorsal (sepaline) rib winged and the intermediate 

(petaline) ribs much smaller so that the fruit appears somewhat trigonous when 
viewed from above; vittae solitary and conspicuous in the valleculae, two on the 
commissure, or up to 16 irregular vittae around each seed; occasional small vittae 

occurring in the tips of the ribs or part way along them; carpophore bifid to the 
base; endosperm pentagonal to broadly reniform or almost round in transverse 
section. Chromosome number: 2n=22 

DIAGNOSTIC CHARACTERS. Heteromorpha is similar to Polemannia, but lacks the 

intramarginal vein in the leaf, and has wings associated with the sepaline bundles in 
the fruit (Polemannia has only slight commissural extensions and no sepaline or 

petaline wings). The fruit differs from that of Polemanniopsis by the presence of 
petaline ribs and many other anatomical details (Burtt 1988; Winter et al. in prep.). 

The generic concept was expanded by Humbert (1956), who described eight 
woody species of Apiaceae from Madagascar as Heteromorpha (Humbert 1955, 1956), 
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despite the lack of the essential fruit characters that define the genus. These plants 
all lack the characteristic zygomorphic wing configuration of the fruit (Winter et al. 
1993), and differ in other morphological features (see excluded species). 

DISTRIBUTION & HABITAT. Heteromorpha is restricted to the African continent south 
of the Sahara and the Yemen Arab Republic (Maps 1 - 5), south to the Western 
Cape, and west to Nigeria. The most obvious discontinuities correspond to the 
equatorial rainforests and arid regions. Diversity centres coincide with areas in and 
around the Angolan (five species, one endemic) and southern (four species, one 
endemic) Afromontane regions of White (1983). Three species are shared between 
these two centres. Fire and periodic drought in the vegetation types typical of the 
distribution range seem to have been important factors in the evolution of the genus. 

Flowering is in summer, and fruit reaches maturity in autumn, but at low 
latitudes, flowering and fruiting occur throughout the year. Fruiting on the main 
florescence and flowering on paraclades often coincide. 

A useful criterion to differentiate stem types is the presence of a distinct 
periderm vs a well-developed collenchymatous sheath (outer layers of the cortex). 
Peeling bark is normally only evident in H. arborescens. The freshly exposed 
(through peeling) periderm in H. arborescens lends a characteristic sheen to the 
stem not seen in other species. The outer periderm layers tend to roll back in 
horizontal bands corresponding to the full length of an internode. 

The periderm of older stems in other woody species of Heteromorpha tends to be 
slightly rougher than that of H. arborescens, with a granular texture, and is more 
persistent. 

KEY TO SPECIES 

1. All aerial parts pilose, up to the corolla (trichomes filamentous i.e. more than 
nine times as long as thick, more than 0.3 mm long); suffrutices or weakly 
branched shrubs; vittae many (c. 16), irregular, surrounding the seed; 
secondary ribs present on the fruit surface ............. 6. H. pubescens 

1. Aerial parts glabrous or shortly hairy (trichomes, if present, papillate to cylindric 
i.e. less than eight times as long as thick, up to 0.3 mm long), not on all aerial 
parts; suffrutices, shrubs or trees; vittae six, four in valleculae, two on 
commissural face; secondary ribs rare on the fruit surface. 

2. Trees or shrubs (rarely facultative climbers), with ramose vegetative stems; leaf 
trichomes not set on cushions or tubercles. 

3. Pinnae very narrowly ovate to very narrowly elliptic; more than four times 
as long as wide; stylopodium often papillose; endemic to Windhoek area, 
Namibia ....................................... 2. H. papillosa 

3. Pinna shape variable; rarely more than four times as long as wide; 
stylopodium glabrous, or sparsely pilose at rim or bases of styles; widely 
distributed in Africa, but not in Windhoek area, Namibia ........... 

........................................... 
1. H. arborescens 

2. Suffrutices with unbranched stems, normally only branching in the 
reproductive phase, or weakly branched shrubs; leaf trichomes sometimes 
set on cushions or tubercles. 
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4. Calyx lobes with carinal vitta and two additional lateral vittae .......... 

................................... 
........ 4. H. occidentalis 

4. Calyx lobes with carinal vittae only. 
5. Plants mostly glabrous; ovary more than twice as long as the stylopodium 

.... .............. 
............... . 

.......3. H . stenophylla 
5. Leaves, sometimes stems, at least with some papillae or trichomes; ovary 

less than twice as long as the stylopodium. 
6. Terminal umbel rays thin, fewer than 17; involucre with few, slender, 

bracteose bracts; leaves sub-sessile and simple, or shortly petiolate 
and trifoliolate; lateral pinnae rarely dissected; stems thin, weak . 

....*.................................... 
5. H. gossweileri 

6. Terminal umbel rays stout, normally more than 25; involucre with 

many foliose bracts; leaves distinctly petiolate, trifoliolate, 
decursively pinnate or pedate; lateral pinnae sometimes pinnatisect; 
stems robust .............................. 7. H. involucrata 

1. H. arborescens (Spreng.) Cham. & Schltdl. in Linnaea 1: 385 (1826); DC., Prod. 4: 
134 (1830); Sond. in Fl. Cap. 2: 542 (1862); Benth. & Hook. f., Gen. Plant. I. 2: 887 
(1867); Hiern in Oliv., Fl. Trop. Afr. 3: 10 - 11 (1877); Engl. Hochgebirgsfl. Tr. Afr: 
317- 318 (1892); Briq. in Bull. Herb. Boiss. 5: 438 (1897); Drude in Engl., Nat. 
Pflanzenfam. III. 8: 179 (1898); H. Wolff in Engl., Pflanzenr. Heft 43: 33 - 35, Fig. 4 
(1910) pro parte; Engl., Pflanzenw. Afrikas III. 2: 805 (1921) pro parte; Compton, Fl. 
Swaziland: 407 (1976); B. L. Burtt in Edinburgh J. Bot. 48: 213 (1991). Type: 
Eastern Cape, "Crescit in Krum [Krom]-rivier prope ipsum rivum et alibi.", Thunberg 
s.n. (lectotype UPS (Hb. Thunb. 6751!), (Burtt 1991)). 

Buprestis arborescens Spreng. in Mag. Ges. Naturf. Fr. Berlin 6: 255 - 261 (1814). 
Heteromorpha trifoliata sensu Cufod. in Bull. Jard. Bot. Etat 29. 3: 641 (1959); C. C. 

Towns. in Kew Bull. 40: 843 - 850 (1985); C. C. Towns. pro parte in Fl. Trop. E. Afr. 
pp. 38 - 40 (1989). 
Well branched woody shrub or tree (1.5 -)3 - 9(- 15) m high, rarely a 

facultative climber. Trunk diameter 5 - 25 cm. Stems well branched (branching 
limited in var. frutescens), terete, smooth, glabrous to pilose. Pith variable in 
thickness. Bark well developed, peeling in horizontal bands, translucent for 
several years, somewhat waxy. Newly exposed bark smooth and shiny, reddish or 

yellowish brown, becoming dull black or grey with age. Leaves with a maximum 

length of 1 - 18(- 20) cm, including petiole (0.3 -)0.5 - 5(- 8) cm long, 
semiterete, sometimes terete, glabrous to pilose, then more so in groove, base 

amplexicaul, rarely non-amplexicaul; outline variable, even on a single stem, 
simple or trisect to pinnately and/or pedately compound, or bipinnatifid 
(typically pinnate with 5 pinnae). Incision sometimes decursive, terminal leaflet 
often distinctly petiolulate. Pinnae narrowly to widely elliptic, narrowly ovate, 
ovate, obovate or trullate, sometimes falcate, up to 1 - 8 x 0.5 - 3 cm; apex 
emarginate to acuminate, mucronate to apiculate; margins entire or somewhat 
crenulate, sometimes ciliolate; base acuminate or attenuate to rounded or obtuse; 
adaxial midrib with short, unicellular, cylindrical trichomes, rarely glabrous. 
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Inflorescence a single compound umbel or a panicle of few to more than 40 

compound umbels, inflorescence leaves rarely reduced in size (in var. frutescens); 
main florescence of (4 -)10 - 23(- 32) rays, 1.1 - 2.4(- 3.7) cm long, (4 -)11 - 

21(- 28) raylets, 1.5 - 3.5(- 8) mm long. Involucral bracts mostly small, narrowly 
ovate, interspersed with up to 2 larger foliose, elliptic bracts. Petals cream- 
coloured to greenish yellow, higher than, or as high as broad. Stylopodium 
sometimes sparsely pilose at the rim, or at the bases of styles. Fruit glabrous or 

pilose, elliptic to obovoid or obpyriform, 3 - 9 x 1.5 - 4 mm; vittae solitary [and 

conspicuous] in the valleculae, two on the commissure. Chromosome number: 2n=22 
[vouchers (JRAU): var. abyssinica, Winter 71; var. frutescens, Winter 58] 

DIAGNOSTIC CHARACTERS. H. arborescens is distinguished from most other species 
by its habit (woody tree or shrub, usually well branched from one or several trunks, 
or a facultative climber), the vestiture of leaves generally confined to adaxial 
midrib and margin, and trichomes that are short, cylindrical, and not raised on 
tuberculae. It is closest to H. papillosa, but the pinnae are rarely more than four 
times as long as wide, as in that species, and the adaxial stomatal density is less than 

10 per mm2. 
DISTRIBUTION & HABITAT. H. arborescens occurs in the eastern parts of Africa, with 

an outlier in Angola (Maps 1 & 2), mainly associated with the Afromontane region, 
but is also found in the other six major regions (White 1983) in southern Africa. 

INFRASPECIFIC VARIATION. Various regional forms have been recognised as 

distinct taxa in the past, and have been accorded status either as species (Ecklon & 

Zeyher 1837), varieties (Sonder, Kuntze, Wolff, Hiern; see below), or formae (Wolff 
1910). As intermediates have been found for all these forms, they are not 
considered as species in this treatment. Nevertheless, H. arborescens is so 

polymorphic and taxonomically unwieldy, that the traditional infraspecific rank of 

variety is quite useful to describe the observed general patterns of morphological 
and geographical variation, while maintaining nomenclatural stability (only two of 
the varietal names applied here are new). Burtt (1991) emphasized the need, at 
least in southern Africa, to afford the various forms different names. 

KEY TO THE VARIETIES OF H. arborescens 

1. Mature leaves unifoliolate (coppice leaves may be trifoliolate); petioles short, up 
to 0 - 2.7 cm. 

2. Leaves typically more than 3 cm long, not obovate, apex acuminate to 
rounded; mature fruits (excluding stylopodia) up to 8 mm long, with an 

narrowly obovate to narrowly obpyriform outline in dorsal view; normally a 

tree, 2- 8 m high .......................... 1.1. var. arborescens 
2. Leaves typically less than 3 cm long, obovate, apex rounded, more often 

truncate to emarginate; mature fruits (excluding stylopodia) typically 
shorter than 5 mm, up to 6 mm long, with an elliptic outline in dorsal view; 
normally a shrub, 0.4 - 2(- 3) m high .................. 1.2. var. collina 

1. Mature leaves trifoliolate, pinnately or pedately compound; petioles long, up to 
2.4 - 7 (- 8) cm. 
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3. Shrub, rarely taller than 2 m; trunk less than 5 cm in diameter; bark not 

readily peeling; regeneration mostly from caudex after reproductive phase; 
fruit wings well-developed ........................ 1.4. var. frutescens 

3. Typically a tree, 2 - 15 m high; trunk 5 - 20 cm in diameter; bark peels readily 
in horizontal bands, revealing smooth underbark or remaining as laminated 

flakes; innovation buds active throughout aerial vegetative system; fruit 

wings not well-developed. 
4. Mature fruits (excluding stylopodia) up to 5 mm long; leaves trifoliolate, 

more often pinnately decompound, with strongly decursive lateral pinnae 
along rachis, lateral pinnules often decursive along upper side of rachilla 

only; pinnae narrow, gradually tapering toward acuminate apex, often 

falcate; restricted to central African mountainous habitats ............ 
......................................... 1.5. var. montana 

4. Mature fruits (excluding stylopodia) more than 5 mm long; leaves 

trifoliolate, pinnately or pedately compound, sometimes with weakly 
decursive lateral pinnae along rachis, lateral pinnules not unilaterally 
decursive along rachilla; pinnae not narrow or gradually tapering toward 
acuminate apex or falcate; not restricted to central African mountainous 
habitats ..................................... 1.3. var. abyssinica 

1.1. var. arborescens 
In several of the following citations, the author of the basionym was not cited (or 

cited erroneously), and these have been corrected below. 

Bupleurum arborescens auct. nonJacq.: Thunb., Prod. Pl. Cap. I: 50 (1794) nom. illegit.; 
Willd., Spec. Plant. I. 2: 1376 (1798); Thunb. Fl. Cap. 1. II. 182 (sec Sprengel), 
ed. 2 (Schultes): 247 (1823). This is an illegitimate later homonym of B. 

arborescensJacq., so that for purposes of priority the basionym is therefore dated 
from 1814 - see notes 5 & 9 on pp. 259 - 261, 269 in Burtt (1991). 

Tenoria arborescens (Spreng.) Spreng. in P1. Umb. Den. Desp. Prod.: 32 (1814); 

Spreng. in Roem. & Schult., Syst. Veg. 6: 375 (1820); Spreng. in Syst. Veg. ed. 16, 
1 (1825). 

Franchetella arborescens (Spreng.) Kuntze, Rev. Gen. 1: 267 (1891); Kuntze, Rev. Gen. 

P1. III. 2: 112 (1898) [basionym incorrectly attributed to L.]; Hiern in Cat. Afr. P1. 
Welwitsch I. 2: 424 (1898). 

Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. integrifolia Sond. in Fl. Cap. 
2: 542 (1862), nom. illeg.= var. arborescens. 

Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. platyphyllum sensu H. Wolff 
in Engl., Pflanzenr. Heft 43: 35 (1910), pro parte, species et varietas inclusae 

Heteromorpha arborescens (Spreng.) Cham & Schltdl. var integrifolia Sond. 

DIAGNOSTIC CHARACTERS. Small tree, or shrub, similar to H. arborescens var. 

abyssinica, 2 - 4(- 8) m high. Distinguished by simple mature leaves (Fig. 1) with 

petioles 6- 27 mm long. 
DISTRIBUTION AND HABITAT. H. arborescens var. arborescens is endemic to South 

Africa (Map 1), occurring in riparian bushland and thicket, riparian scrub and 
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MAP 1. Distribution of Heteromorpha arborescens var. arborescens ( ), var. abyssinica (0), and var. montana ( v ). 

rupicolous bush/shrubland (10 - 1800 m) of the Cape and Karoo-Namib regional 
centres of endemism, extending into the Kalahari-Highveld regional transition 
zone and the Tongaland-Pondoland regional mosaic (White 1983). It is 

geographically replaced to the east by var. abyssinica in the Afromontane 

phytochorion and var. collina in the Tongaland-Pondoland phytochorion, with 
intermediate forms in an area of overlap corresponding to the convergence of these 
five major phytochoria (White 1983) in the Eastern Cape. 
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SELECTED SPECIMENS. (111 collections studied): SOUTH AFRICA. Northern Cape: 
Lewis sub SAM 53935 (SAM); Verdoorn 1552 (BOL, PRE). Orange Free State: Beck sub 
Marloth 13533 (PRE, STE); Muller 1771 (NBG). Eastern Cape: Flanagan 492 pro parte 
[duplicate in NU is var. collina] (PRE); Gibbs-Russel 3977 (GRA, PRE). Western Cape: 
Thode A2331 (PRE); Tyson 381 (NH). 

The retention of compound leaves until late in the development of this taxon 
serves to corroborate the idea that it is conspecific with var. abyssinica. 

1.2. var. collina (Eckl. & Zeyh.) Sond. in Flora Capensis 2: 542 (1862). Type: 
Uitenhage, "Adow" [Addo] and "Olifantshoek", Ecklon & Zeyher 2205 (lectotype S!, 
specimen on left, designated here; isolectotypes GRA!, SAM!, Z!). 

Heteromorpha collina Eckl. & Zeyh., Enum. Pl. 3: 342 - 343 (1837). 
Bupleurum collinum (Eckl. & Zeyh.) D. Dietr., Syn. P1. 2: 951 (1840). 
Franchetella arborescens (Spreng.) Kuntze var. collina (Eckl. & Zeyh.) Kuntze, Rev. 

Gen. P1. III. 2: 112 (1898). 
Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. collina (Eckl. & Zeyh.) Sond. 

f.1. normalis H. Wolff in Engl., Pflanzenr. Heft 43: 36 (1910). [The lectotype is to 
be selected, according to Wolff's (1910) description, from his joint list of 

specimens under H. a. var. collina.] 
Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. collina (Eckl. & Zeyh.) Sond. 

f.2. anomala H. Wolff in Engl. Pflanzenr. Heft 43: 36 (1910). [The lectotype is to 
be selected, according to Wolff's (1910) description, from his joint list of 

specimens under H. a. var. collina.] 

DIAGNOSTIC CHARACTERS. Shrub similar to H. arborescens var. arborescens, 0.4 - 2(- 
3) m high (rarely a facultative climber); leaves mostly less than 3 cm long, obovate 

(Fig. 1), margin often thickened, apex obtuse to emarginate, petiole 3 - 9 mm long; 
fruit typically shorter than 5 mm, up to 6 mm long, with an elliptic dorsal outline. 

DISTRIBUTION AND HABITAT. H. arborescens var. collina is endemic to the 

Tongaland-Pondoland phytochorion (White 1983), from the eastern Cape 
province to the Kwazulu Natal midlands and lowlands (Map 2), associated with 
forest fringes, in open scrub invading mixed grassland, and in grassy fynbos, at 
altitudes of 300 - 1000(- 1460) m. From collectors' descriptions (also: "in grass 
on edge of bush"; "margins of woods"), it seems that this variety is associated 
more with transitional grassland or subtropical thicket than with riparian 
vegetation or forest. 

VARIATION. Specimens from Aliwal North, Farm Elandshoek (Grid 3026), Bolus 
74 (GRA); Bergsig (Grid 3126), Green 717 (NH) and Kamanassi Berg (Grid 3323), 
Compton 10545 (NBG), have leaves intermediate between var. arborescens and var. 
collina. A collection from Hel Poort (3326), Burrows 2702 (GRA) has trifoliolate 
leaves. The climbing habit found in local forms of var. abyssinica in the Tongoland- 
Pondoland region (see below) is also present in var. collina in Strey 11183 (NH, NU, 
PRE) from Quora mouth in the Butterworth district. These variants could be 
ascribed to sharp clinal variation or the occurrence of marginal hybridization 
between imperfectly isolated taxa. 
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MAP 2. Distribution of Heteromorpha arborescens var. collina (0) and var. frutescens (0). 

SELECTED SPECIMENS. (37 collections studied): SOUTH AFRICA. Kwazulu Natal: 
Rudatis 1069 (STE); Ward 7538 (NU, PRE); Wylie sub Medley Wood 8746 (NH). 
Eastern Cape: Galpin 1968 (GRA, PRE); Pegler 10 (BOL, GRA); B-E. v. Wyk 1324 
(JRAU). 

1.3. var. abyssinica (A. Rich.) H. Wolffin Engl., Pflanzenr. Heft 43: 35-36 (1910) pro 
parte, species et varietas inclusae H. abyssinica Hochst., Franchetella arborescens var. 

abyssinica (Hochst.) Kuntze. Type: Ethiopia, "Crescit in monte Selleuda [Mt 
Scholoda], et inter Maye-Gouagoua et Debra-Sina, in provincia Tigre (Quartin 
Dillon et Schimper)", Schimper 1816 (not found); Ethiopia, "In monte 
Scholoda...1844", Schimper s.n. (lectotype Z!, specimen on the left, designated here; 
isolectotypes BM!, K (Hb. Benth.)!, K (Hb. Hook.)!, P (3 sheets)). Since no 
vegetative (trifoliolate) leaves are present on the Paris specimen, we prefer to select 
the isotype in Zuirich as lectotype, to avoid confusion with var. simplicifolia A. Rich. 
Wolff (1910) included various taxa in his broad concept [as H. arborescens var. 
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abyssinica (Hochst.) Kuntze]. His vouchers include specimens of H. stenophylla, H. 
involucrata and probably H. papillosa. 

Heteromorpha abyssinica Hochst. ex A. Rich., Tent. Fl. Abyss. 1: 325 (1848) var. 
abyssinica 

Annesorhiza abyssinica A. Braun in Flora (Bot. Zeit.) 24.1: 337 (1841) nom. nud. [as 
Anesorhiza abyssinica]; A. Rich., Tent. Fl. Abyss. 1: 326 (1848). 

Heteromorpha abyssinica Hochst., in Intell. Bl. (zur Flora) 2: 28. (1841) nom. nud. 
[Catalogue listing as "Heteromorpha abyssinica Hochst., Sine Nro."] 

Franchetella arborescens (Spreng.) Kuntze var. abyssinica (A. Rich.) Kuntze [as var. 
abyssinica (Hochst.) Kuntze], Rev. Gen. P1. III. 2: 112 (1898). 

Bupleurum trifoliatum H. L. Wendl. in Bartl. & H. L. Wendl., Beitr. Bot. 2: 13 (1825). 
Type: South Africa, "Caput bonae spei", Hesse s.n. (holotype GOET, photo!). The 

specimen in GOET is specifically selected by Wendland by the inscription 
"Bupleurum trifoliatum mihi" on the herbarium sheet. 

Heteromorpha trifoliata (H. L. Wendl.) Eckl. & Zeyh., Enum. P1. Afr. Aust. 3: 342 
(1837); Burtt Davy, Man. P1. Transvaal II: 519 - 520 (1932); Cannon in Fl. 
Zambesiaca 4: 578, Tab. 149 (1978); Cannon & E. S. Martins in Fl. Mocambique 
pp. 26 - 27 (1981); B. L. Burtt in Edinburgh J. Bot. 48: 213 (1991). 

Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. trifoliata (H. L. Wendl.) 
Sond. in Flora Capensis 2: 542 (1862). 

Heteromorpha abyssinica Hochst. ex A. Rich. var. simplicifolia A. Rich. in Tent. Fl. Abyss. 
1: 325 (1848). Type: Ethiopia, "in provincia Choa [Shoa] ", Ant. Petit (lectotype P!, 
designated here; isolectotype K!). The specimen in Paris is labelled: Legerunt 
Quartin Dillon et Petit. It was chosen as lectotype because it was annotated by A. 
Richard himself and bears the type locality "Choa". The same specimen was 
referred to as the holotype by Townsend (1989). Since all material seen from 

Ethiopia has trifoliolate vegetative leaves and unifoliolate inflorescence leaves, 
there is no doubt that the description was based on a specimen without vegetative 
leaves. Richard must have been unaware of the difference between vegetative 
leaves and those morphologically similar inflorescence leaves, hence his 

misinterpretation. 
Franchetella arborescens (Spreng.) Kuntze var. acuminata Kuntze, Rev. Gen. P1. III. 2: 

112 (1898). Types: E Cape, Cathcart, 25 Feb. 1894, Kuntze s.n. (lectotype, NY., 
specimen on the left, designated here); Natal [Kwazulu Natal], Van Reenen's 
Pass, 17 - 1900 m, 19 March 1894, Kuntze s.n. (syntype NY!); Kuntze s.n. sub Z 
21793 (syntype Z!); Krantzkloof, 12 Jan. 1894, Kuntze s.n. (syntype, NY!). Since 
the Cathcart specimen is the one which clearly shows the acuminate leaves and is 
part of Kuntze's personal herbarium which was acquired by NY (Stafleu & Cowan 
1979), it is selected as lectotype. 

Franchetella arborescens (Spreng.) Kuntze var. normalis Kuntze, Rev. Gen. P1. III. 2: 112 
(1898). Type: E Cape, Cathcart, 25 Feb. 1894, Kuntze s.n. (lectotype NY!., 
designated here). There is only one specimen under this varietal name in 
Kuntze's personal collection. 

Franchetella arborescens (Spreng.) Kuntze var. sylvatica Kuntze, Rev. Gen. P1. III. 2:112 
(1898). Type: E Cape, Perie Forest, 2 March 1894, Kuntze s.n. (lectotype NY!, 
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larger, central specimen, designated here). There is only one specimen under 
this varietal name in Kuntze's personal collection. 

Heteromorpha multifoliata Moss, ined.; Watt & Breyer-Brandwijk, Med. & Poisonous P1. 
S & E Africa ed. 2, 1039 (1962) nom. nud. Based on: Transvaal [Gauteng], 
Witpoortjie Kloof, Moss 4492 (J). 
DIAGNOSTIC CHARACTERS. Tree or shrub similar to var. arborescens (rarely a 

facultative climber). Mature leaves trifoliolate to pinnately or pedately compound 
(Fig. 1), incision rarely decursive. Petioles 2.4 - 7(- 8) cm. Terminal pinna in 
compound leaf usually distinctly petiolulate with rounded or obtuse base (Fig. 1). 
Adaxial midrib of pinnae and sometimes margins typically pilose. 

DISTRIBUTION AND HABITAT. H. arborescens var. abyssinica is the most common and 
widely distributed taxon in the genus (Map 1). It occurs in the Afromontane 
phytochorion of High Africa (White 1983), at altitudes of up to 2730 m (Townsend 
1989), and to a limited extent in neighbouring regions, in a wide range of habitats: in 
forest or forest margins, bushland, wooded grassland, rupicolous shrubland/ boulder 
scrub, riverine woodland, and even in littoral dune scrub of the Tongaland- 
Pondoland and Zanzibar-Inhambane regional mosaics. This taxon has been 
reported from Cameroun byJacques-Felix (1970 a & b), but all specimens we have 
seen from this region can be accommodated in H. occidentalis. Schreiber's records 
(1967) from Namibia are here identified as H. papillosa and H. stenophylla. 

SELECTED SPECIMENS. (275 collections studied): YEMEN ARABIC REPUBLIC: Hepper 
& Wood 5970 (K); Spellenberg 7305 (K). ETHIOPIA: J. de Wilde 5624 (MO); W de Wilde 
c.s. 9853 (MO), 9855 (PRE); M.G. & S.B. Gilbert 1984 (K); Gillet 14223 (K); Pichi- 
Sermoli 700 (MO). SUDAN: Andrews 1048 (K); Eggeling 823 (K); A.S. Th. 1769 (K). 
ZAIRE: Devred 3712 (MO); Froment 638 (MO). Uganda: Rwaburindore 153, 1611 
(MO). KENYA: Mwanangangi 188 (MO); Otelle 126 (MO); Perdue & Kibuwa 9071 
(PRE); Robertson 1554 (MO). RWANDA: Raynal 20682 (K); Troupin 6056, 11.684 
(MO). BURUNDI: Michel 4431 (MO); Reekmans 476, 9793, (MO). TANZANIA: Borhidi, 
Iversen, Ruffro & Steiner 86479 (MO); Frame 901 (MO); Gereau & Kayombo 4067 
(MO); Mathias & Taylor sub LA A157 (MO); Shabani 1024 (MO). MALAWI: Benson 
534 (GRA); Chapman 1148 (MO); J & E Chapman 7223, 8368 (MO); Kwatha & 
Nachamba 146 (BOL); Pawek 7034 (MO); Phillips 1720 (MO). MOZAMBIQUE: Schelpe 
469 (BOL). ZIMBABWE: Chase 4846 (MO); Fries, Nordlindh & Weimarck 3422 (BOL, 
MO, NBG); Hornby 3275 (MO); Ngoni 369 (MO); Pope 654 (PRE); Rogers 5166 
(GRA). BOTSWANA: Hansen 3407 (PRE). SWAZILAND: Compton 25526 (NBG), 25604 
(NH), 25877 (NBG, BOL, NH), 25923, 29015 (NBG); Dhlamini s.n. (NBG), sub NH 
48125 (NH). LESOTHO: Archibald 660 (GRA); Dieterlen 4 (STE), 661 (PRE [mixed 
with Polemannia simplicior]) ; Jacot Guillarmod 1443 (RUH); Lawson 912 (NH); Staples 
299 (PRE). SOUTH AFRICA: Northern Province: Galpin 14849 (PRE, BOL); Rogers 
20857 (PRE). Mpumalanga [Eastern Transvaal]: Nel 220 (PRE, NBG); Winter 83 
(JRAU). Northwest Province: Coetzee 446 (PRE); Selaledi & Sekhaolelo 87 (PRE). 
Gauteng: Mogg 20427 (BOL); Pole-Evans 328 (PRE). Kwazulu Natal: Strey 8174 (NH, 
NU); Ward 5612 (NH, NU). Orange Free State: Leistner 2967 (PRE); Smith 5214 
(PRE). Eastern Cape: Flanagan 559 (BOL, MO); Levyns 5576 (BOL). Western Cape: 
Thode A2247 (PRE). 
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The leaf outline is extremely variable in this variety; the same stem may bear 
leaves with five segments and some with up to 13 segments. 

Forms intermediate with both var. arborescens and var. collina occur in the Eastern 

Cape province. 
Forms with a climbing or scandent habit have been recorded in the Tongaland- 

Pondoland phytochorion (White 1983), at ten low altitude (up to 900 m) localities 

e.g. Barberton district, Clarke 54 (PRE); Umtamvuna valley, Abbott 4914 (NH); 
Butterworth district, Van Eeden B450 (PRE). These plants appear to be sporadic 
pheno- or genotypes within normal populations. 

A few specimens from southern Tanzania, Nyassa, 1200 m (Stolz 1246, Stolz 1940, 
Stolz 24699) are atypical and deserve closer examination (in situ) for phenotypic 
plasticity. The plants have very slender stems, and long-petiolate, parchment-like 
pinnate leaves with a pilose abaxial midrib. The rays are also exceptionally thin. 

1.4. var. montana P J. D. Winter var. nov var. abyssinicae similis, sed pinnibus 
lateralibus valdius decursivibus angustioribus acuminatis, fructibus minoribus 
differt. Typus: Malawi. Vipya Plateau, 37 miles SW of Mzuzu, Vernal Pool Dome, 
5500 ft, 14 May 1973, Pawek 6736 (holotypus PRE!, isotypus MO!). 

DIAGNOSTIC CHARACTERS. Similar to var. abyssinica, but differs by its typically 
decompound leaves, with lateral pinnae more strongly decursive along the rachis 
and lateral pinnules often decursive along upper side of rachilla only, and by its 
narrower, often falcate pinnae, which taper gradually for a greater part of the leaf 
toward an acuminate apex (Fig. 1). The petioles are up to 42 - 68 mm long and the 
leaves are glabrous or with few sparse hairs only at the base of the adaxial midrib. It 
also has smaller fruit, up to 4.5(- 5) mm long and 1.5 - 2.5 mm wide [(5 -)6 - 9 
mm long and 2 - 4 mm wide in var. abyssinica]. 

DISTRIBUTION AND HABITAT. Restricted to the Afromontane archipelago, at 
1400 - 2300 m, from Tanzania to Zimbabwe (Map 1). Occurs on precipitous rocky 
slopes, open scrub forest and among rocks in grassland, sometimes in the same 

general area as var. abyssinica or var. frutescens. 
COLLECTIONS. (17 collections studied): TANZANIA: Hepper, Field & Mhoro 5397 

(MO). MALAWI: Brass 16078 (MO, PRE), 16483 (MO); Brummit 8872 (PRE); 
Chapman 520 (PRE); Chapman & Chapman 7361, 7863 (MO); La Croix 2898 (MO); 
Leach 10423 (MO); Pawek 6736 (MO, PRE), 11568 (MO); Phillips 3341 (MO). 
MOZAMBIQUE: De Koning 7420 (MO, NBG); Pereira et al. 1745 (MO, NBG). 
ZIMBABWE: Chase 4417 (MO, PRE); De Castro 149 (JRAU); Pope & Muller 2075 (MO, 
PRE). 

1.5. var. frutescens P J. D. Winter var. nov. a var. abyssinica habitu frutescente parce 
ramoso, cortice non facile decorticanti, foliis juventute plerumque glaucis differt. 

Typus: South Africa - Northern province. Crest of Abel Erasmus Pass, Winter 57 
(holotypus PRE!; isotypi JRAU!, K!, NBG!, NH!, PRE!). 

Heteromorpha transvaalensis auct. non Schltr. & H. Wolff: C. C. Towns. in Kew Bull. 40: 
843 - 850 (1985) pro parte. 
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DIAGNOSTIC CHARACTERS. Differs from var. abyssinica by the weakly branched 
shrubby habit, suckering from the base, up to 2 m high, trunk not wider than 5 cm, 
bark not readily peeling, leaves and young stems usually glaucous (rarely 
glaucescent in var. abyssinica), petiolules usually longer. Pinnules, when present, are 
opposite or sub-opposite along the rachilla (Fig. 1) in var. frutescens (alternate in var. 
abyssinica). The leaves are glabrous or with few sparse hairs only at the base of the 
adaxial midrib, trifoliolate to decreasingly pinnately decompound (Fig. 1), with 
long petioles up to 25 - 62(- 75) mm, and usually petiolulate. Synflorescences are 
lax, borne clear of vegetative leaves, and with inflorescence leaves reduced in size. 
Fruit wings are well-developed in this variety, even at the flowering stage. 

DISTRIBUTION AND HABITAT. H. arborescens var. frutescens is distributed from 
southern Malawi to Kwazulu Natal (Map 2). It occurs, often on dolomite, in 
transition woodland, dry wooded grassland or bushland of the Zambezian centre 
and the Tongaland-Pondoland mosaic, often transitional to the Afromontane 
region, up to 1500 m. 

COLLECTIONS. (40 collections studied): MALAWI: Banda, Tawakali & Nachamba 
2586 (MO); La Croix 3075 (MO); Tawakali & Balaka 85 (MO). MOZAMBIQUE: De 
Lemos & Balsinhas 162 (PRE); Groenendijk & De Koning 250 (MO). ZIMBABWE: Biegel 
1708 (MO); Chase 6053 (PRE); Plowes 1651 (MO); Rushworth 810 (MO). NAMIBIA: De 
Winter & Marais 4807 (PRE, WIND). SWAZILAND: Compton 29015 (NBG), 31320 
(NH). SOUTH AFRICA: Northern Province: Barnard & Mogg 766 (PRE); Brynard & 
Pienaar 4316 (PRE); Codd 6907 (PRE); Galpin M159 (PRE); Moffet 1774 (PRE); Raal 
1428 (PRE); VanJaarsveld 1211 (NBG, PRE); A. E. Van Wyk 2856 (PRE); Venter 7550, 
7801 (PRE); Winter 57 (RAU). Mpumalanga [Eastern Transvaal]: Codd 5273 (PRE); 
Nel 261 (NBG), 269 (NBG, PRE); Rogers sub TRV 22197 (PRE), 23901 (PRE); 
Thorncroft s.n. (NBG). Kwazulu Natal: Bayer sub NH 44332 (NH); Bourguin 1001 
(NU); Edwards 2499 (NU, PRE); Gerstner sub NH 23038 (NH), 2221 (NU); Lawn 322 
(NH); Marriot 27668 (NH); McDonald 462 (NU); sub NH 2103 (NH); Vos 387 (NU). 

2. H. papillosa C. C. Towns. in Kew Bull. 40: 846, Fig. 3 (1985); B. L. Burtt in 
Edinburgh J. Bot. 48: 214 (1991). Type: Namibia, District Windhoek, Avis, Seydel 
4423 (holotype K!; isotypes B!, MO!). 

Densely branched woody shrub or small tree up to 1.8 m high. Stems well 
branched, smooth, glabrous to pilose. Pith slight (woody across greater part of stem 
diameter). Bark layered, peeling. Leaves with a maximum length of 8- 12 cm, 
including distinct petiole 3.8 - 5.2 cm long, semiterete, sometimes terete, glabrous to 
sparsely pilose in groove, base amplexicaul or semi-amplexicaul; outline variable, 
trifoliolate or pinnate with 5 pinnae; incision decursive. Pinnae narrowly to very 
narrowly elliptic, more than four times as long as wide, up to 47 - 78 x 5 - 6 mm; 
apex acute to acuminate, mucronate; margins entire or somewhat crenulate, smooth, 
glabrous; base acuminate, attenuate or shortly attenuate; glabrous or with some short 
hairs only on the upper surface of the midrib. Inflorescence a shortly pedunculate, 
single compound umbel or rarely a panicle of compound umbels, inflorescence 
leaves not markedly reduced; main florescence of (12 -)17 - 23(- 27) rays, 1.4 - 
1.5(- 2.2) cm long, (10 -)12 - 20 raylets, 2 - 4 mm long. Involucral bracts small, 
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MAP 3. Distribution of Heteromorpha papillosa (a), H. stenophylla var. stenophylla (0), H. stenophylla var. 
transvaalensis (0). 

narrowly ovate. Petals cream-coloured to greenish yellow, higher than, or as high as 

broad, usually papillose. Stylopodium and ovary usually papillose. Fruit glabrous or 

usually slightly pilose, narrowly obovoid to obpyriform, 6 - 10 x 3 mm, strongly 
laterally compressed; vittae solitary in the valleculae, two on the commissure. 

DIAGNOSTIC CHARACTERS. H. papillosa is similar to H. arborescens in the well 
branched habit, but is of smaller stature and has very narrow pinnae (Fig. 1), more 
than four times as long as wide. The leaves are glabrous or with some short hairs 

only on the upper surface of the midrib. The umbels are very shortly pedunculate, 
and the sepals, petals, ovary and in several specimens even the stylopodia are 

papillose. The adaxial stomatal density is up to 43 per mm2. 
DISTRIBUTION AND HABITAT. H. papillosa is apparently endemic to the 

Windhoek highlands, Namibia (Map 3) usually at altitudes above 1800 m, in a 

transition from Zambezian undifferentiated woodland to Acacia deciduous 

bushland, of the Kalahari-Highveld transition zone (White 1983). The vegetation 
corresponds to the highland savanna of Giess (1970). It is isolated from the closest 

occurring species, H. stenophylla, by a thornbush savanna gap (Giess 1970) of c. 180 

km (Map 3). 
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SELECTED SPECIMENS. (15 collections studied): NAMIBIA: Giess 11763 (NBG, 
WIND); Kers 149 (WIND, S); Seydel 1881 (WIND). 

3. H. stenophylla Welw. ex Schinz in Bull. Herb. Boiss. 2: 207 (1894); Drude in Engl. 
& Prantl, Nat. Pflanzenfam. III. 8: 176 (1898). Types: Angola, Benguela, inter 
Humpata et rivum Quipumpunhime ["im gebiet von Huilla um 1300 - 1800 m", 
according to publication], Welwitsch 2508 (isosyntypes Bt?, BM!, COI, G!, K!); 
"Mossamedes, Uumpata" [Humpata], Newton 132 (lectotype Z!, designated here; 
isolectotype COI). Since Schinz was based in Zilrich, and as there is no conclusive 
evidence as to which specimen of Welwitsch 2508, if indeed any, Schinz had seen, the 
Zuirich sheet of Newton 132 is selected as lectotype. There can be no doubt about 
Schinz using Newton's specimen for his publication. It is possible that Schinz never 
saw Welwitsch 2508, but simply cited it following Engler (1892). 

Suffrutex, 0.5 - 1(- 1.8) m tall, glabrous. Stems simple or weakly branched; 
smooth to longitudinally grooved, glabrous to pilose. Pith predominant. Bark absent 
or weakly developed. Leaves with a maximum length of 11 - 12.5(- 32) cm including 
distinct petiole (2.5 -)3.5 - 4.3(- 10) cm long, canaliculate, somewhat carinate, or 
sometimes terete, usually widely or deeply sulcate, glabrous to sparsely pilose in the 
groove, base non-amplexicaul, rarely amplexicaul; outline variable, trisect or 
pinnately and/or pedately compound, or bipinnatifid; incision usually decursive. 
Pinnae very narrowly elliptic to narrowly ovate or obovate, up to 3.5 - 8.3(- 16) x 
0.5 - 1(- 2) cm; apex acuminate to truncate, mucronate; margins entire or 
somewhat crenulate, glabrous; base attenuate to cuneate; midrib rarely with a few 
sparse hairs at the base. Inflorescence a lax panicle of compound umbels, 
inflorescence leaves markedly reduced only in var. transvaalensis; main florescence 
of few, (10 -)14 - 19(- 25), thin rays, 2.9 - 5 cm long, and (9 -) 11 - 16(- 28) raylets, 
3 - 7(- 10) mm long. Involucral bracts small. Petals cream-coloured to greenish 
yellow, higher than, or as high as broad. Ovary more than twice as long as the 
stylopodium. Fruit glabrous, obovoid, 3 - 9 x 2 - 5 mm; vittae solitary in the 
valleculae, two on the commissure. Chromosome number: 2n=22! 

DIAGNOSTIC CHARACTERS. The suffrutescent habit distinguishes this species 
from H. arborescens and H. papillosa. It differs from other suffrutescent species by 
being virtually glabrous throughout, in the rather few (10 -) 14 - 19(- 25), thin rays 
up to 5 cm long (Fig. 4C), the lax inflorescence, and in the ovary which is more 
than twice as long as the stylopodium (Fig. 5C & D). 

DISTRIBUTION AND VARIATION. The species has a fragmentary distribution, 
restricted to the western and eastern periphery of the central African Plateau (Map 
3). Two varieties are recognised on the basis of morphological trends supported by 
micro-morphological discontinuity. The variation is generally correlated with 
geographical distribution (Map 3), although some intermediates occur in Malawi 
and Zimbabwe. 
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KEY TO THE VARIETIES OF H. stenophylla 

1. Leaves (3.1 in Fig. 1) trifoliolate or pinnate, usually with 3 - 5 narrowly ovate 

pinnae (rarely up to 9 segments); pinna apices acuminate, rarely rounded ... 

..... *................................. 
.. .... 3.1. var. stenophylla 

1. Leaves (3.2 in Fig. 1) decursively pinnate to bipinnatipartite, usually with more 
than five segments, pinnae not narrowly ovate; pinna apices acute to rounded, 
rarely acuminate ............... ............... 3.2. var. transvaalensis 

3.1. var. stenophylla 

Heteromorpha stenophylla Welw. ex Engl. nom. nud. in Hochgebirgsfl. Afrika: 317 - 318 
(1892). Based on Welwitsch 2508. 

Franchetella arborescens (Spreng.) Kuntze var. stenophylla (Schinz) Hiern, Cat. Welw. 
Afr. P1. 2: 424 (1898) [as Franchetella arborescens Kuntze var. stenophylla (Welw. ms. 
in Herb.)]. Type as above. 

Both Schreiber (1967), and Cannon (1970) cited H. stenophylla Welw. ex Schinz 
as a synonym of H. trifoliata (H. L. Wendl.) Eckl. & Zeyh. 

DIAGNOSTIC CHARACTERS. Similar to H. stenophylla var. transvaalensis, but with 

only up to 5 narrowly ovate pinnae per leaf (9 segments are exceptionally rare), 
apices usually acuminate (3.1 in Fig. 1), adaxial stomatal density generally higher, 
up to 52 per mm2, abaxial stomatal density < 100 per mm2 Petioles are terete or 
semi-terete in transverse section. The inflorescence leaves are not markedly 
reduced. There are (10 -)18 - 25 rays in the main florescence. 

DISTRIBUTION AND HABITAT. Occurs in miombo or undifferentiated woodland, 
rupicolous bushland and wooded grassland on the dry western edge of the central 
African plateau (1300-1800 m), Angola, in the Zambezian phytochorion (White 
1983). Also in the dry hills around Grootfontein and the Waterberg Plateau, 
Namibia (Map 3), just crossing into the Kalahari-Highveld transition zone. Two 

atypical specimens from the eastern escarpment, Malawi (1230 - 1550 m), with 

exceptionally long leaves up to 32 cm long (petiole 10 cm), and pinnae up to 16 x 2 
cm, may belong here. 

SELECTED SPECIMENS. (22 collections studied): ANGOLA: Newton 132 (Z); 
Welwitsch 2508 (BM, G, K). MALAWI (Atypical): Brummit 9316 (PRE); Robson 1521 

(PRE). NAMIBIA: De Winter 2914 (PRE, WIND); Dinter 5487 (BOL, 2 sheets, PRE, 
WIND); Esdorn sub WIND 23564 (WIND); Giess 8602 (PRE, WIND); Le Roux 295 
(PRE, WIND); Rutherford 356 (WIND). 

3.2. var. transvaalensis (Schltr. & H. Wolff) P. J. D. Winter, comb. et stat. nov. 

Type: Transvaal, Makapans Poort, Schlechter 4333 (holotype Bt?; lectotype Z!, 

specimen with original Schlechter label, designated here; isolectotypes BOL!, 
G!, GRA!, K!, PRE!, SAM!, STE!). Since no specimen is available in B, the 
specimen in Ziurich is selected as lectotype, as it has an original Schlechter label. 
It also shows the leaf characters and minute inflorescence leaves which are 

typical of this taxon. 
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Heteromorpha transvaalensis Schltr. & H. Wolff in Bot. Jahrb. Syst. 57: 225 (1921); 
Burtt Davy, Man. P1. Transvaal II: 520 (1932); C. C. Towns. in Kew Bull. 40: 848 

(1985), pro parte; B. L. Burtt in Edinburgh J. Bot. 48: 214 (1991). 

DIAGNOSTIC CHARACTERS. Similar to H. stenophylla var. stenophylla, but with few 

(14- 17) terminal umbel rays, adaxial stomatal density only up to 11 per mm2, 
higher abaxial stomatal density > 140 per mm2, five or more elliptic to narrowly 
obovate pinnae, apices rounded to obtuse, rarely acuminate (3.2 in Fig. 1). Petiole 
canaliculate, usually widely sulcate (Fig. 3 A), not terete or semi-terete. The 
inflorescence leaves are reduced. 

DISTRIBUTION AND HABITAT. H. stenophylla var. transvaalensis occurs at 350 m to 
1600 m in the Zambezian centre (White 1983), from Southern Malawi to Kwazulu 
Natal (Map 3), where it extends into the transition to Tongaland-Pondoland 
bushland. It is found, often near watercourses, in undifferentiated or miombo 

woodland, open grassland of dambos and in bushland. 
SELECTED SPECIMENS. (27 collections studied): MALAWI: Balaka, Seyani & 

Tawakali 1153 (BOL); Masiye 38 (MO). MOZAMBIQUE: Leach & Schelpe 11502 (PRE); 
ManuelFidalgo de Carvalho 1474 (MO, NBG). ZIMBABWE: Biegel 719 (MO); Davies 551 

(MO); Norrgrann 458 (MO, PRE); Rand 17 (GRA); Savony 146 (NU); Teague 547 

(BOL, MO). SOUTH AFRICA: Northern province: Meeuse 9805 (PRE); Smuts sub PRE 
48177 [rest of inflorescence of 2003] (PRE). Mpumalanga [Eastern Transvaal]: Van 
der Schyff 606 (PRE). Kwazulu Natal: Baker 575 (NH); Gerstner sub NH 22766 (NH); 
Ward 2992 (NH, NU). 

4. H. occidentalis P. J. D. Winter, sp. nov., suffrutex robusta H. involucratae similis ob 
caules medullosos plerumque non sub synflorescentia ramosos, sed a speciebus 
praecedentibus ob duas vittas laterales cum vitta carinale in quoque lobo calycis 
distincta. Typus: Cameroun. Hossere NGO, 80 km NW de Tibati, Letouzey 5680 

(holotypus K!). 

Franchetella arborescens (Spreng.) Kuntze var. platyphylla Welw. ex Hiern nom. nud., 
Cat. Afr. P1. Welwitsch I. 2: 424 (1898). Type: Angola, Pungo Andonga, 
Candumba, Cuanza river, Welwitsch 2507 (lectotype BM!, designated here; 

isolectotypes K, COI, LISU). As Hiern worked mainly in the British museum, that 

specimen is selected as lectotype. 
Heteromorpha arborescens (Spreng.) Cham. & Schltdl. var. platyphyllum sensu H. Wolff 

in Engl., Pflanzenr. Heft 43: 35 (1910), pro parte minima, species exclusae H. 
arborescens Cham. et Schltdl. 

Heteromorpha trifoliata auct. non (H. L. Wendl.) Eckl. & Zeyh.: Jacq.-Fel., Adansonia 
10: 46 (1970); Cannon in Consp. Fl. Angol. 4: 340 - 342 (1970) pro parte. 

Heteromorpha abyssinica auct. non Hochst. ex A. Rich.: Jacq.-Fe1., in Fl. Cameroun 10: 
74 - 77, Pl. 16 (1970). 

Robust suffrutex. Stems pithy, 2- 3 m high, smooth, with very fine longitudinal 
striations, normally only branched in the inflorescence. Bark insignificant or weakly 
developed. Leaves with a maximum length of 11 - 17 cm, including distinct petiole 
up to 2.3 - 5.4 cm long, carinate or semiterete, sometimes terete, usually widely or 
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deeply sulcate, often glabrous to pilose, base non-amplexicaul (< '/3 circumference); 
outline invariably trifoliolate. Pinnae elliptic to widely elliptic, 8.5 - 11.5 x 2.3 - 4.5 

cm; apex acute to rounded, mucronate; margin entire or somewhat crenulate, 

slightly tuberculate or papillate or with occasional short, broad-based trichomes; 
base attenuate to cuneate; midrib glabrous to adaxially sparsely pilose with short, 
broad-based trichomes associated with occasional tubercles. Inflorescence a panicle of 

compound umbels, inflorescence leaves not markedly reduced; main florescence 

large, 20 - 25 rays with a maximum length of 5.5 cm, and 10 - 15 raylets with a 
maximum length of 10 mm. Involucral bracts small, narrowly ovate, interspersed with 

up to 2 larger foliose, elliptic bracts. Calyx lobes long, with two lateral vittae in 
addition to the carinal vitta. Petals cream-coloured to greenish yellow, higher than, 
or as high as broad. Fruit glabrous, narrowly elliptic to obovoid, 4 - 7 x 2 - 4 mm; 
vittae solitary in the valleculae, two on the commissure. 

DIAGNOSTIC CHARACTERS. H. occidentalis is a robust suffrutex similar to H. 

involucrata, with pithy stems normally unbranched below the synflorescence, but 
is set apart from all other species by the presence of two lateral vittae in addition 
to the carinal vitta on each calyx lobe (Fig. 5A & B,). It is further distinguished 
from H. arborescens and also H. stenophylla by the leaf margin and midrib which 
are slightly tuberculate or papillate or with occasional short, broad-based 

trichomes, whereas only simple cylindrical trichomes (if any) are found in the 
former two species. 

DISTRIBUTION AND HABITAT. This species is endemic to the Sudanian and 
Zambezian centres with their respective Guinea-Congolian transition zones (White 
1983) and has a Guineo-Congolian disjunction (Map 4). Specimens are known from 
the Jos Plateau (c. 1000 m) in northern Nigeria, the Cameroun highlands (1300 - 
1650 m), and the northern edge of the central African Plateau (c. 1000 m) in 

Angola, Zambia and Zaire. (See note under H. arborescens var. abyssinica). It occurs in 

grassland or in/near miombo or undifferentiated woodland; recorded in "damp 
thickets" and "marshy meadows" along watercourses in Angola. 

COLLECTIONS. (8 collections studied): NIGERIA: Ekwuno 235 (K); Latilo 132 (K). 
CAMEROUN: Breteler 292 (K); Meurillon 1396 (K); Letouzey 5680 (K). ZAIRE: Malaisse 
5433 (K). ANGOLA: Welwitsch 2507 (BM). ZAMBIA: Milne-Redhead 762 (K), 2 sheets. 

The type specimen was selected because it has well-preserved flowers in which the 
trivittate calyx lobes can be clearly seen. 

5. H. gossweileri (C. Norman) C. Norman in J. Bot. 71, Suppl.l: 236 (1933); Cannon 
in Consp. Fl. Angol. 4: 342 - 343 (1970); C. C. Towns. in Kew Bull. 40: 846 (1985). 
Type: Angola, Menonque, Gossweiler 3405 (lectotype BM!, designated here; 

isolectotypes COI, K!, LISJC). Judging by the note in Norman (1933), the BM 

specimen is the type referred to in the original description and is thus designated 
as lectotype. Both Cannon (1970), and Townsend (1985) considered this specimen 
the holotype. 

Annesorhiza gossweileri C. Norman in J. Bot. 60: 120 (1922) & 67, Suppl. 1: 200 
(1929). 
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MAP 4. Distribution of Heteromorpha occidentalis (U), H. gossweileri (0), and H. pubescens (4). 

Bupleurum angolense C. Norman in J. Bot. 71, Suppl. 1: 234, Fig. 3 (1933). Type: 
Angola, Planalto de Malange, Kela, Gossweiler 9594 (lectotype BM!, designated 
here; isolectotypes K!, LISJC). Since Norman worked in BM, and as this specimen 
also appears to be the specimen used for his Fig. 3, accompanying the original 
description, it is selected as lectotype. Both Cannon (1970), and Townsend 
(1985) considered this specimen the holotype. 

Heteromorpha angolensis (C. Norman) C. Norman in J. Bot. 72: 206 (1934); Cannon 
in Consp. Fl. Angol. 4: 343, t.. XXXIX (1970). 
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Suffrutex, 0.2 - 0.7(- 1.2) m tall. Stems thin, simple or weakly branched; smooth 
to longitudinally grooved, glabrous to pilose. Pith predominant (the xylem limited 
to a thin cylinder around it). Bark insignificant or weakly developed. Leaves with a 
maximum length of 8 - 9 cm; sub-sessile or shortly petiolate (only when 
trifoliolate), petioles 0 - 5 (- 30) mm long, canaliculate, widely sulcate, base non- 

amplexicaul or semi-amplexicaul, somewhat narrowly winged, glabrous to pilose; 
outline variable, unifoliolate or tripartite to trifoliolate, rarely further lobed; 
incision usually decursive. Pinnae narrowly or very narrowly elliptic to obovate, up to 
6 - 8 x 0.7 - 1.7 cm; apex acuminate to obtuse, mucronate; margin entire or 
somewhat crenulate, papillate to ciliolate, somewhat tuberculate; base cuneate to 
attenuate, mostly narrowly decurrent along petiole; costal vein angle usually less 
than 450; margins or veins partly verruculose. Inflorescence a lax panicle of 

compound umbels, inflorescence leaves often reduced; main florescence of few, 9 - 
10(- 16), thin rays, 5 - 7(- 8) cm long, (8 -)11 - 18 raylets, (1 -)3 - 7 mm long. 
Involucral bracts small, linear, up to 3 cm long. Petals yellow, broader than high. Fruit 

glabrous, typically roundish when young, becoming broadly obovoid, up to 10 x 5 - 
6(- 7) mm, with well developed (half-winged) petaline ribs; vittae solitary in the 
valleculae, two on the commissure. 

DIAGNOSTIC CHARACTERS. Suffrutex with thin stems, distinguished from H. 

stenophylla by the sub-sessile or shortly petiolate leaves, the petioles with a maximum 

length of 5(- 30) mm. The costal vein angle is usually less than 45 degrees (Fig. 1: 
5), and the leaf margins or veins partly verruculose. The few, 9 - 16, long, 5 - 7(- 8) 
cm, thin rays (Fig. 4B) and the combination of high adaxial and abaxial stomatal 
densities, higher than 45 per mm2 and 200 per mm' respectively, distinguishes this 
from other species. The involucral bracts are slender, and the fruit has well- 

developed petaline ribs (Fig. 6B). 
DISTRIBUTION AND HABITAT. H. gossweileri is apparently endemic to the upper 

Zambezi catchment and Angolan escarpment (Map 4) of the Zambezian centre and 
associated Guinea-Congolian transition zone (White 1983), at altitudes of 1000 - 1950 
m. It appears to be associated with the mosaic of edaphic grassland and Brachystegia 
bakerana thicket (White 1983). It is replaced in the Kafue catchment by H. involucrata, 
in the Zaire catchment by H. occidentalis, and to the south by H. stenophylla. 

SELECTED SPECIMENS. (10 collections studied): ZAMBIA: Brummit, Chisumpa & 

Polhill 14107 (K); Hooper & Townsend 325 (K, 3 sheets); Milne-Redhead 4315 (K, 2 
sheets). ANGOLA: Faulkner A423 (K, PRE); Hundt 727 (PRE); Mendes 2069 (PRE); 
Milne-Redhead 3981 (PRE); Pearson 2633 (K). 

6. H. pubescens Burtt Davy, Man. Pl. Transvaal II: xxiii, 520 (1932); C. C. Towns. in 
Kew Bull. 40: 843 - 850 (1985); B. L. Burtt in Edinburgh J. Bot. 48: 214 (1991). Type: 
Transvaal (Northern Province): Shilouvane, Rochers du Sanatorium, Junod 878 

(lectotype K!, designated here; isolectotypes G!, Z! (2 sheets)). Since his 'Manual of 
the flowering plants and ferns of the Transvaal' (1932) was written while Burtt Davy 
was in K, this specimen (annotated by Burtt Davy) is selected as lectotype. 

Suffrutex to weakly branched, woody shrub, 0.6 - 1.5 m tall, filamentously pilose, 
trichomes often clustered. Stems simple or weakly branched, smooth; pith variable in 
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thickness. Bark weakly to well developed. Leaves with a maximum length of 8 - 13.5 
cm, including distinct petiole up to 2 - 2.6 cm long, usually widely or deeply sulcate, 
canaliculate, carinate or semi-terete, base semi-amplexicaul; outline variable, 
trifoliolate, sometimes pinnately and/or pedately compound with rarely up to 7 
divisions; incision usually decursive. Pinnae elliptic to obovate or ovate; apex acute 
to obtuse or rounded, mucronate up to 6.5 - 11.5 x 2.5 - 5 cm; margins crenulate, 
often undulate, ciliate; base attenuate; abaxial veins often raised above the surface; 
somewhat tuberculately pilose. Inflorescence a single compound umbel or a lax 
panicle of compound umbels, inflorescence leaves not reduced in size; main 
florescence of (24 -)28 - 32 rays, 1.5 - 3 cm long, and 15 - 27(- 27) raylets, 2 - 3(- 
4) mm long, often larger than the lateral umbels. Involucral bracts small to broad 
and conspicuous (usually more than two foliose bracts). Petals cream-coloured to 
greenish yellow, higher than, or as high as broad, abaxially bearded, particularly 
along the keel. Fruit invariably filamentously pilose, elliptic to broadly elliptic, 4 - 6 
x 2 - 3 mm, with well developed (half-winged) petaline ribs, secondary ribs 

invariably present, bearded; c. 16 irregular vittae surrounding the seed, occasional 
small vittae also not infrequently occurring in the tips of the ribs or part way along 
them. Chromosome number: 2n=22 [voucher: Winter 66 (JRAU)] 

DIAGNOSTIC CHARACTERS. Similar to H. involucrata, but the filamentously pilose 
aerial parts (Fig. 1), additional (c. 16) irregular vittae surrounding the seed (Fig. 
6C), and presence of secondary ribs (Fig. 6C) on the fruit surface, are unique to 
this species. 

DISTRIBUTION AND HABITAT. H. pubescens occurs in bushland, scrub woodland 
or wooded grassland on rocky slopes at the southern limit of the Zambezian centre 

extending into the Kalahari-Highveld transition zone and the Tongaland- 
Pondoland mosaic (White 1983). It is sub-endemic to the Wolkberg centre of 
endemism (Matthews et al. 1993) of the eastern escarpment (Map 4). It seems to be 
restricted to dolomite outcrops and serpentine soils, also bracken on deep black 
loam, at altitudes between 700 m and 1490 m. 

SELECTED SPECIMENS. (15 collections studied): SOUTH AFRICA: Northern province: 
Van Greuning 586a (PRE). Mpumalanga [Eastern Transvaal]: Burrows 2666 (GRA); 
Liebenberg 3341 (PRE); Louw 2718 (STE); Stalmans 419 (GRA); Winter 69 (JRAU). 

Uncertain locality: MOZAMBIQUE: Junod 143 (PRE). 

7. H. involucrata Conrath in Bull. Misc. Inform., Kew 1908: 224; H. Wolff in Engl., 
Pflanzenr. Heft 43: 193 (1910); Burtt Davy, Man. Pl. Transvaal II: 519 - 520 (1932); 
Compton, Fl. Swaziland: 407 (1976); C. C. Towns. in Kew Bull. 40: 843 - 850 (1985); 
C. C. Towns. in Fl. Trop. E. Afr., Umbelliferae: 37 - 41 (1989); B. L. Burtt in 
Edinburgh J. Bot. 48: 213 (1991). Type: Transvaal, Modderfontein, Conrath 328 
(lectotype K, photo!, designated here). Since the K specimen has a detailed 

description in Conrath's handwriting, this specimen is selected as lectotype. 

Heteromorpha glauca [Engl. nom. nud.; H. Wolff in Pflanzenr. Heft 43: 193 (1910), 
nom. nud. in syn.] Lemesle in Ann. Sci. Nat. Ser. 10, 8: 67 (1926); Burtt Davy, Bull. 
Misc. Inform. Kew 4:174 (1908). According to Burtt (1991) the name H. glauca 
was validated by Lemesle's statement regarding anatomical differences between 
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H. glauca and H. arborescens, and is based oni Wilms 563, distributed under this 
name by Engler (G, Z!). 

Heteromorpha kassneri H. Wolff in Bot. Jahrb. Syst. 57: 226 (1921); Cannon in Fl. 
Zamb. 4: 581 (1978). Type: Belgian Congo [Zaire], Oberes Katanga [Shaba]: 
Luende, Kassner 2490 (holotype Bt?; lectotype K!, designated here). Since the 
holotype was not found, and was presumably destroyed in B, we select the K 

specimen as lectotype, as this is the only isotype available. 
Heteromorpha stolzii H. Wolff in Bot. Jahrb. Syst. 57: 225 (1921); synon. nov. Types: 

N6rdliches Nyassaland - Ukinga-Berge: Mwakalila-Landschaft [Mwakaleli], 2400 
m fi. M., 19 Julie 1913, Stolz 2086 (holotype Bt?); Nyassa Hochland - Station 
Kyimbila, 1800 m, 1912, Stolz 2086 (lectotype Z!, designated here; isolectotypes 
B!, G!, L!, MO!, PRE!, S!, SAM!). No type with the original locality description 
was found, and is presumed to have been destroyed in B. All isotypes seen merely 
give the details cited above and are thus perhaps from a different collection. 
Since the Zfirich specimen has good leaves and fruit, I select this specimen as 

lectotype. The specimen in BM! is excluded as it is H. arborescens var. abyssinica. 

Suffrutex to woody shrub, 0.4 - 1.8 m tall. Stems simple or weakly branched; 
smooth to longitudinally grooved, glabrous to pilose. Pith variable in thickness. Bark 
absent or weakly developed. Leaves with a maximum length of 4.7 - 28.5 cm, 
distinctly petiolate to subsessile, petioles 0.5 - 94 mm long, semiterete, rarely terete, 
usually widely or deeply sulcate, often carinate, glabrous to pilose; outline variable, 
trisect to pinnately and/or pedately compound, or bipinnatifid, terminal segment 
often bi- or tripartite. Incision usually decursive, second order incision never 
complete. Pinnae elliptic to very narrowly elliptic, ovate or obovate, up to 35 - 65 x 5 
- 30 mm; apex acute to obtuse or rounded; margins entire or somewhat crenulate, 
papillate to ciliolate; base attenuate to cuneate; at least abaxial and/or adaxial 
midrib and margins usually pilose, rarely glabrous, some trichomes, often clustered, 
set on low undulations or slight to pronounced tubercles, trichomes usually conical. 

Inflorescence a single compound umbel or a lax panicle of few to numerous 

compound umbels, inflorescence leaves often reduced in size; main florescence of 
(16 -)22 - 68 rays, 2.5 - 4.2(- 7.5) cm long and (8 -)13 - 24(- 30) raylets, 2 - 6(- 
10) mm long, often larger than the lateral umbels. Involucral bracts small to broad 
and conspicuous (usually more than two foliose bracts), then sometimes dissected. 
Petals cream-coloured to greenish yellow, higher than, or as high as broad, abaxial 
surface often with short, conical or cylindrical trichomes. Stylopodium sometimes 

sparsely pilose at the rim, or at the bases of the styles. Fruit glabrous or usually 
lightly pilose, oval to broadly obovoid, 3 - 7(- 9) x 2 - 4(- 5) mm, with well 

developed (half-winged) petaline ribs, secondary ribs occasionally present; vittae 

solitary [and conspicuous] in the valleculae, two on the commissure, occasional 
small vittae also not infrequently occurring in the tips of the ribs or part way along 
them. Chromosome number: 2n=22 [vouchers: Winter 61, 68 (JRAU)] 

DIAGNOSTIC CHARACTERS. Distinguished from H. arborescens by pilose leaves, 
which are usually pilose on the abaxial and/or adaxial midrib and margins. Some 
trichomes, often clustered, are set on low undulations or slight to pronounced 
tubercles. If all the vegetative parts are glabrous, then the terminal florescence is 
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MAP 5. Distribution of Heteromorpha involucrata (0). 

usually larger than the lateral umbels, with more than 25 stout rays (Fig. 4 E). Two 
or more large foliose, sometimes dissected, involucral bracts (Fig. 4 E) are present 
(usually more than two in glabrous forms). H. involucrata is similar to H. pubescens, 
but lacks the filamentous trichomes, and has only six regular vittae surrounding the 
seed. The adaxial stomatal density, lower than 15 per mm2 in H. involucrata, 
distinguishes it from H. gossweileri. 

DISTRIBUTION AND HABITAT. H. involucrata occurs in the Zambezian centre (White 
1983) from Tanzania, south to northern Kwazulu Natal (Map 5) in the Tongaland- 
Pondoland mosaic, often associated with the afromontane archipelago. Townsend 
(1989) describes the habitat in East Africa as "Almost invariably in rough upland 
grassland and pasture, also streamside bushland". The same could be said for its 

Highveld association south of the Limpopo, whereas the forms from Central Africa 
occur in open miombo woodland or associated with dambos. 490 - 2600 m. 

INFRASPECIFIC VARIATION. This species is extremely variable, perhaps more so 
than is usually perceived of H. arborescens. As with H. arborescens, this species complex 
can be considered a paraphyletic assemblage until convincing autapomorphies are 
found. Several forms can be recognized, corresponding to physiographical regions 
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with some exceptions. In order to maintain nomenclatural stability, the variation is 
best described informally until it is better known. Some of these have previously 
been treated as species. 

The typical form of the species occurs along the Eastern Transvaal and Swaziland 

escarpment south of the Olifants river, in rocky, well-drained or slightly swampy 
(Compton 1976) grassland or wooded grassland transitional between highveld and 
scrub woodland, at 1200 - 1700 m, rarely at c. 800 m. This form is extremely 
variable in leaf shape and vestiture. Braun 614 (PRE) from Swaziland, is totally 
glabrous and has wide trifoliolate leaves with obovate leaflets. Although the stem on 
this specimen is quite woody, the leathery leaves and widely grooved petiole 
distinguish it from H. arborescens. The typical form generally has more rays (up to 

68) than most central African forms (17 to 24, rarely 34). There is also a tendency 
for the fruits to be elliptic, while usually obovate further north. 

The 'H. kassneri' form is centred on the catchments of the Kafue and Luangwa 
tributaries of the Zambezi in Zambia, Zaire and Malawi (miombo woodland; c. 
1550 m). It has robust leaves (Fig. 1: 7.2), which are pinnate with well dissected 

pinnae. Cylindric multicellular trichomes are present on both abaxial and adaxial 
midribs, along the margins and on the adaxial surface. The abaxial leaf stomatal 

density is always more than 200 per mm2, whereas in the typical form it varies 
between 106 per mm2 and 167 per mm', rarely up to 218 per mm2. This form is 
otherwise similar to the typical form, also with numerous (25 to 41) rays in the 
terminal umbel. 

The 'H. stolzii' form (southwestern Tanzania; 1800 - 2750 m) has been 
overlooked by Townsend (1985, 1989), and was tentatively placed in synonymy 
under H. trifoliata by Cannon (1978). The characters of the isotypes of H. stolzii 
seem to overlap with those of the typical H. involucrata from the Lydenburg district 
(South Africa) and Swaziland, in the coriaceous leaves and large terminal umbels. 

Townsend (1985) does refer to the H. trifoliata-complex as being most difficult in 
central Africa, and mentions suffrutescent forms occurring in that region. Brenan 

(1954), reported what he considered an aberrant form of H. trifoliata from the 
Nchisi mountain in Malawi, with simple and usually solitary stems. Plants are 1 to 2 
m high, with puberulous stems and leaves. He considered this form [voucher: Brass 
16926 (MO)] worthy of separation once the complex was better known. 
Examination of central African material has shown that this 'Malawi' form has a 
distinct distributional centre in Malawi (640 m - 1800 m; miombo and 
undifferentiated woodland and grassland; dambo/miombo border) and 

Mozambique (490 m - c. 800 m; miombo woodland). Plants referable to this form 
have also been found in the Lydenburg district of South Africa [compare Strey 3808 

(PRE)]. These plants lack the characteristic pilose abaxial midrib of H. involucrata, 
but the trichomes are conical or broad-based, often slanted toward the apex, 
sometimes set on tubercles, as opposed to the perpendicular cylindric trichomes 

found in H. arborescens. Some specimens also have the terminal umbel much larger 
than the lateral umbels [Torri & Paiva 11897 (PRE) from Mozambique], although 
this is not a constant character for the species. Most specimens of this particular 
form have a synflorescence similar to that of H. arborescens. The possibility of 
introgression with H. arborescens cannot be excluded, and there are forms of the 
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latter in southern Tanzania which are atypical in appearance, and have pilose 
abaxial midribs. 

Specimens from miombo woodland and grassland in Zimbabwe have umbels with 
long rays and fruit with pronounced wings, leaves with somewhat irregular 
trichomes, some of which are raised on slight tubercles. These tuberculate 
trichomes occur on the abaxial surface as well. This 'Zimbabwe' form seems to be a 
natural geographical group (restricted to the great dyke, 970 - 1450 m) isolated by 
the Zambezi and Limpopo basins. It differs from the 'Malawi' form in the presence 
of abaxial midrib vestiture, although one specimen from the Harare district, 
Schneller 140 (Z), is intermediate in that it has slightly pilose midribs on both leaf 
surfaces. Both this form and the 'Malawi' form have longer petioles (more than 2.5 
cm long) than the other forms, and raylets up to twice as long. 

Kers 3491 (S) from Huila, Angola has been labelled H. gossweileri, but despite 
being the only representative in an area normally occupied by H. gossweileri, has 
broader leaflets, trichomes and stomatal characters more typical of the 'Zimbabwe' 
form of H. involucrata, from which it is isolated by the upper Zambezi basin. The 
fruit also lacks the prominent petaline wings typical of H. gossweileri. It is found on 
mountain slopes between 1500 and 2000 m in a transition from miombo woodland 
to Afromontane vegetation. 

SELECTED SPECIMENS. (51 collections studied): TANZANIA: Lovett & Congdon 
1861 (MO); Stolz 2086 (G, L, MO, PRE, S, SAM, Z). ZAIRE: Kassner 2490 (K); Quarre 
5919 (PRE, 3 sheets). ZAMBIA: Drummond & Rutherford-Smith 7058 (PRE); Mutimushi 
32 (B); Robinson 6229 (B); Sanane 449 (B). MALAWI: Banda & Balaka 1988 (MO); 
Banda & Kaunda 2253 (PRE); La Croix 3770 (MO, PRE); Pawek 8858 (MO); Phillips 
1295 (MO); Salubeni & Kaunda 3818 (MO). MOZAMBIQUE: Torre & Paiva 10763, 
11897 (PRE). ANGOLA: Kers 3491 (S). ZIMBABWE: Biegel 2003 (MO); Cosby 709 
(PRE); Eyles 279 (BOL); Jacobsen 2891 (PRE); Mogg 34213 (PRE); Rodin 4414 (PRE, 
MO). SWAZILAND: Compton 28708, 30641, 32267 (NBG, NH), 26942 (NBG, 2 
sheets), 26531 (NH, PRE); Stewart 128 (SAM). SOUTH AFRICA: Mpumalanga 
[Eastern Transvaal]: Brayshaw 166 (NU); Hilliard & Burtt 14217 (NU, PRE); Rudatis 
243 (STE); Theron 3463 (JRAU, RUH); Winter 67 (JRAU). Kwazulu Natal: Gerstner 
3763 (NH, PRE). 

The classification of all these forms under H. involucrata is tentative, given the 
limitations of herbarium specimens, and is intended as a provisional basis for 
further clarification through good field observation of habit, noting height, degree 
of branching of vegetative stems, and fire or disturbance history. The collection of 
more fruiting material across the distribution range could confirm our suspicion 
that the plants reported as forms of H. arborescens with slender rays up to 5 cm long 
from Malawi, Zambia and Zimbabwe by Townsend (1985) are indeed better 
classified under H. involucrata. Alternately, these may turn out to represent one or 
more distinct taxa. 

The larger number of crystal-containing cells in the cortex of H. involucrata [as 
H. glauca] than in H. arborescens, was previously recorded as a diagnostic feature by 
Lemesle (1926), but this character was found to be inconstant for both H. 
involucrata and H. arborescens. 
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SPECIES EXCLUDED 

1. H. laxiflora (Baker) Humbert var. alticola Humbert: Humbert & Capuron 25031 
(P). - var. laxiflora: Perrier de la Bathie 15168 (P); Schatz 2655 (MO). 

2. H. marojejyensis Humbert: Humbert 22710 (P); Miller & Lowry 4160 (MO); Herbier 
de l'Alaotra 3475 (MO). 

3. H. tsaratananensis Humbert: Perrier de la Bathie 6806 (P); Humbert 18374 (P); 
Perrier de la Bdthie 16411 (P). 

4. H. coursii (Baker) Humbert: Humbert et al. 24702 (P); Herbier de l'Alaotra 3825 
(MO). 

5. H. betsileensis Humbert: Humbert 3792 (P); Perrier de la Bdthie 6815 (P). 
6. H. andringitrensis Humbert: Perrier de la Bathie 6809, 13741, 14430 (P). 
7. H. andohahelensis Humbert: Humbert 6192, 6466, 13654 (P) 
8. H. bojeriana (Baker) Humbert: Bojer s.n. (P); Dorr et al. 2889 (MO); Catat 332 (P). 
9. H. scandens Clark in Bull. Misc. Inform. Kew 1911, 229 (1911) == Pseudocarum 

eminii (Engl.) H. Wolff. 

Except for the last entry, all the excluded species are endemic to Madagascar. 
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APPENDIX A. 

Characters and polarization of character states for the cladistic analysis according to 
the outgroup method, for the genus Heteromorpha. 

Taxa CHARACTERS & CHARACTER STATES (? = missing data) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

POLEMANNIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 H. arborescens 0/1 0/1 0 0 1 1 0 1/2 1 0 0 0 0 0 0 
2 H. papillosa 0 0 0 0 ? 1 0 2 1 0 0 0 0 0 0 
3 H. stenophylla 1 0 0/1 1 1 0 0/1 0/2 0/1 0 0 0 0 0 0 
4 H. occidentalis 1 0 1 1 ? 0 1 1/2 0 1 0 0 0 0 0 
5 H.gossweilenri 1 0/1 1 1 ? 0 0 0 0 1 1 0 0 1 0 
6 H. pubescens 1 1 1 1 1 0 1 0/1 0 2 1 1 1 1 1 
7 H. involucrata 1 0/1 1 1 1 0 1 1/2 0 1 0/1 1 1 1 1 

1 BRANCHING (HABIT): well branched (arborescent) = 0; 
third order branching uncommon = 1 (suffrutescent). 

2 VESTITURE OF STEMS: glabrous = 0; pilose = 1. 
3 CORTEX: continous cylinder = 0; alternating strands = 1. 
4 PERIDERM: smooth, peeling = 0; granular, not normally peeling = 1. 
5 CORTICAL RESIN DUCTS: large = 0; small = 1. 
6 LEAF BASE: generally < '/ stem circumference = 0; 

generally > 2/ stem circumference = 1. 
7 PETIOLE CROSS SECTION: not carinate = 0; carinate = 1. 
8 PETIOLE CROSS SECTION: canaliculate = 0; semiterete = 1; terete = 2. 
9 LEAF TRICHOME TYPE: papillate = 0; short cylindric = 1. 
10 LEAF TRICHOME TYPE: papillate = 0; 

basally cushioned or tuberculate = 1; filamentous = 2. 
11 LEAF VESTITURE: margin & adaxially only = 0; at least on abaxial midrib = 1. 
12 TERMINAL UMBEL RAYS: same no. as in lateral umbels = 0; 

more than in lateral umbels = 1. 
13 FOLIOSE INVOLUCRAL BRACTS: up to 2 only, simple = 0; >2, often dissected = 1. 
14 PETALINE FRUIT RIBS: unwinged = 0; half-winged = 1. 
15 SECONDARY FRUIT RIBS: absent = 0; present = 1. 

Autapomorphic character states (numbers in brackets refer to the relevant terminal taxa as listed above) 

16 (1) TERMINAL PINNA BASE: grading into petiole/petiolule (decurrent) = 0; 
distinct lamina and petiole/petiolule = 1. 

17 (2) PINNA SHAPE: widely ovate to narrowly lanceolate (up to 9x longer than wide) = 0; 
linear (more than 9x longer than wide) = 1. 

18 (2) STYLOPODIUM: glabrous or sparsely hairy = 0; mostly papillose = 1. 
19 (3) OVARY: < twice as long as the stylopodium = 0; 

> twice as long as the stylopodium = 1. 
20 (3) LEAF VESTITURE: present = 0; absent = 1. 
21 (4) CALYCINE VITTAE: single carinal = 0; carinal & 2 lateral = 1. 
22 (5) PETIOLE: unwinged = 0; sometimes winged = 1. 
23 (6) LEAF TRICHOME TYPE: papillate, cylindrical or conical = 0; filamentous = 1. 
24 (6) VITTAE AROUND SEED: six, regular = 0; c. 16, irregular = 1. 

[Character 2, after generalised coding, becomes an autapomorphy for taxon 6 with states: variably pilose 
= 0; invariably pilose = 1] 
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Generic synapomorphy for Heteromorpha 

25 FRUIT WING CONFIGURATION: wings not limited to sepaline position = 0; 

wings limited to sepaline position = 1. 

The following states were selected as synapomorphies for grouping Polemannia with Heteromorpha: 

26 BARK not smooth, peeling = 0; smooth, peeling =1. 
27 LEAF DIVISION: digitate = 0; pinnate = 1. 
28 LEAF MARGIN: dentate = 0; entire = 1. 

INDEX TO ACCEPTED NAMES 8& SYNONYMS 

Name taxon no. 

Annesorhiza abyssinica A. Braun ................................................... 1.3 
Annesorhiza gossweileri C. Norman .................................................. 5 
Bupleurum angolense C. Norman .................................................... 5 
Bupleurum arborescens Thunb. ................................................... .. 1.1 
Bupleurum collinum (Eckl. & Zeyh.) D. Dietr. ......................................... 1.2 

Bupleurum trifoliatum H.L. Wendl................................................ .. 1.3 
Buprestis arborescens Spreng. ...................................................... .. 1 
Franchetella arborescens (Spreng.) Kuntze ............................................ 1.1 
Franchetella arborescens var. abyssinica (A. Rich.) Kuntze ..................................1.3 
Franchetella arborescens var. acuminata Kuntze ......................................... 1.3 
Franchetella arborescens var. collina (Eckl. & Zeyh.) Kuntze ................................. 1.2 
Franchetella arborescens var. normalis Kuntze ........................................... 1.3 
Franchetella arborescens var. platyphyllaWelw. ex Hiern .................................... 4 
Franchetella arborescens var. stenophylla (Schinz) Hiern ................................... 3.1 
Franchetella arborescens var. sylvatica Kuntze ........................................... 1.3 
Heteromorpha abyssinica Hochst. .................................................. 1.3 
Heteromorpha abyssinica sensuJaq-Fl. ............................................... 4 
Heteromorpha abyssinica Hochst. ex A. Rich. var. abyssinica ................................ 1.3 

Heteromorpha abyssinica Hochst. ex A. Rich. var. simplicifolia A. Rich. ........................ 1.3 
Heteromorpha angolensis (C. Norman) C. Norman ....................................... 5 
Heteromorpha arborescens (Spreng.) Cham. & Schltdl. ................................... 1 
Heteromorpha arborescens var. abyssinica (A. Rich.) H. Wolff ............................. 1.3 
Heteromorpha arborescens var. arborescens ......................................... 1.1 
Heteromorpha arborescens var. collina (EckL & Zeyh.) Sond. . ............................. 1.2 
Heteromorpha arborescens var. collina (Eckl. & Zeyh.) Sond. f.2. anomala H. Wolff ................. 1.2 

Heteromorpha arborescens var. collina (Eckl. & Zeyh.) Sond. f.1. normalis H. Wolff ................. 1.2 

Heteromorpha arborescens var. frutescens R J D. Winter ................................ 1.5 

Heteromorpha arborescens var. integrifolia Sond. ................ ......................... 1.1 

Heteromorpha arborescens var. montana RJ. D. Winter ................................. 1.4 
Heteromorpha arborescens var. platyphyllum sensu H. Wolff ................................ 1.1, 4 
Heteromorpha arborescens var. trifoliata (H.L. Wendl.) Sond. ................................ 1.3 

Heteromorpha collina Eckl. & Zeyh. ................................................ .. 1.2 
Heteromorpha glauca Lemesle -...................................................... 7 

Heteromorpha gossweileri (C. Norman) C. Norman ...................................... 5 

Heteromorpha involucrata Conrath ................................................. 7 

Heteromorpha kassneri H. Wolff -..................................................... 7 

Heteromorpha multifoliata Moss .................................................... 1.3 
Heteromorpha occidentalis PJ. D. Winter ............................................ 4 
Heteromorpha papillosa C.C. Towns. ............................................... 2 
Heteromorpha pubescens Burtt Davy ................................................ 6 
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Heteromorpha stenophylla Welw. ex Engl. ............................................ 3.1 
Heteromorpha stenophylla Welw. ex Schinz . . ........................................ .3 
Heteromorpha stenophylla var. stenophylla .......................................... 3.1 
Heteromorpha stenophylla var. transvaalensis (Schltr & H. Wolff) PJ. D. Winter ................ 3.2 
Heteromorpha stolzii H. W olff ...................................................... 7 
Heteromorpha transvaalensis Schltr. & H. Wolff . ........................... ............. 3.2 
Heteromorpha transvaalensis sensu C.C. Towns. . ........................................ 1.5 
Heteromorpha trifoliata (H.L. Wendl.) Eckl. & Zeyh. . .................................... 1.3 

Heteromorpha trifoliata sensu Cufod. ................................................. 1 
Heteromorpha tifoliata sensuJaq-F•l. ................................................ 4 
Tenoria arborescens (Spreng.) Spreng. ............................................... 1.1 
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