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Abstract 
Principal pollen characters, of the Cape floristic Regions ten richest families, 

which are phylogenetically useful at higher taxonomic levels (including aperture 

type, exine structure, pollen-unit, polarity, symmetry, shape), and their 

evolutionary trends are examined. Monocotyledons differ from eu-dicotyledons 

(and eu-dicots from basal-dicots) in their aperture number and form, and exine 

structure and are discussed in relation to their pollination syndrome aswell as 

their evolutionary trends. We also discuss the possibilities of creating a 

taxonomic key at species level, if not only for use at the vegetation-type scale for 

paleobotanists aswell as honey farmers. 

Introduction 

Pollen grains and spores are of great interest to science in many ways. Plant 

spores (including seed plant microspores = pollen grains) have a resistant coat 

which has features unique to a particular lineage. They are extensively used for 

taxonomy, cytology and morphology. For example, well-preserved spores are 

preserved in suitable geological deposits provide invaluable windows to study 

past vegetation. They provide clues for the reconstruction of past climates and 

vegetation and consequently of the former life of man and animals on the earth. 

Erdtman (1954) highlights that honey analysis can determine several features 

such as its country of origin and time of year honey was produced. 

There are a few palynological studies on the flora of the Cape Floral Region (CFR) 

of South Africa. Several systematic studies have sampled current CFR vegetation 

or taxa, in focussed studies ( e.g. Acacia subgenus Aculeiferum: Caccavari & Dome 

2000) or as part of broader studies (e.g. Aristea: Goldblatt & Le Thomas, 1997; 

Cypereaceae: Nagels et al., 2009). When new species are described, or taxa 

revised, pollen grains are rarely considered, resulting in hardly any detailed 

research on the pollen·grain, at species level (Faegri, 1956), especially in the CFR 

at light microscopy level ( e.g. Meadows et al., 1996, Meadows & Baxter, 1999). 

This can be partly attributed to the poorly preserving soils of the CFR (Meadows 

& Sudjen, 1993). 
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The use of pollen morphology to make unambiguous identification depends on 

accurate characterisation of pollen morphological traits and the categorisation of 

pollen into a simplistic taxonomic key based on these traits. The development of 

such a taxanomic key is the main focus of this project, aiming to fill the 

knowledge gap on the palynology of major plant families in the region. This 

study forms a foundation for the use of pollen data for wider application by 

taxonomists and paleobotanists studying former vegetation in the CFR. 

The CFR is one of the worlds' 25 botanical hotspots (Myers et al. 2000). Goldblatt 

et al. (2008) estimated the CFR to have 172 plant families (four endemic), 992 

genera (162 endemic: 16.3%) and 9 086 species (6 226: 68.5% endemic). The 

largest families based on species numbers are, in descending order, Asteraceae 

(1047), Fabaceae (761), Iridaceae (684), Ericaceae (667), Aizoaceae (658), 

Scrophulariaceae ( 411), Proteaceae (330), Restionaceae (318), Rutaceae (273), 

and Orchidaceae (227), Poaceae (208), Cyperaceae (206). Disproportionate 

radiation has resulted in 59.1 % of CFR species falling into the 10 largest families, 

and the families have species richness greater than would be expected from their 

global species richness. 

Lineages of angiosperms have unique pollen morphology. Among the various 

characters of pollen grains and spores, the apertures position and number may 

be considered to be of primary importance in phylogenetic studies owing to its 

consistency in pollen-spore morphology (Nair, 1979). The in-aperturate form is 

considered transitional between the primitive distally monocolpate and the 

advanced tricolpate form (Walker, 1974; Muller, 1970). Other prominent 

differences aiding in identification include the form in which pollen grains are 

released from anthers (e.g. monads, tetrads, polyads, pollinia); outer wall (exine) 

ornamentation and shape (Walker & Doyle, 1975). However pollen grains are 

highly variable between and within families (Erdtman, 1954), and thus unique 

features to particular families or even species can aid in identification, such as 

the projectate tri-porate pollen grains found in Proteaeceae (Punt et al. 2007), or 

the seldom di-col pate Iridaceae pollen grain, (Goldblatt & Le Thomas, 1997). 
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Kuprianova (1948) suggested, via pollen morphology, that monocotyledons may 

be divided into two closely connected branches, which have their origin in, 

respectively, Palmae and Liliales. The former branch, besides Pandanales, 

contains the grasses and groups leading up to them ( e.g. Restionaceae ), but a 

special group is formed by Cyperaceae and Juncaceae. All the other families go 

with the Liliales (used to include Iridaceae, now in Asparagales). 

We hypothesise that the morphology of pollen, in the CFR, are diagnostic at the 

family level and can be used to identify particular plant genera and/ or species. 

We expect differences in aperture number with monoporate/monosulcate pollen 

within monocot families (Cyperaceae, lridaceae, Restinaceae) and tricolpate 

pollen in eudicots. We evaluate diversity of pollen wall surface ornamentation 

and apertures between families and relate it to pollination syndrome. 

Methods 

This study is based on a permanent slide collection held at the Botany 

Department (University of Cape Town, South Africa). These slides were prepared 

by acetolysis method (Erdtman 1960) of a number of years, mostly from 

herbarium specimens deposited at the Bolus herbarium. Pollen samples from the 

ten most species rich families, comprising 605 different species, were studied. 

These include Asteraceae (180 - sampled species), Iridaceae (82), Fabaceae (75), 

Cyperaceae (58), Restionaceae (53), Proteaceae ( 48), Ericaceae (36), Rutaceae 

(33), Scrophulariaceae (30) and Aizoaceae (10). The Orchidaceae samples were 

too few and mostly damaged for an accurate representation, thus this family was 

excluded from this study and Cyperaceae added instead. A complete list of 

species studied, ordered by family and then genus, is provided in Appendix 1. 

Digital light microscopy (LM) photographs were taken using a Leica DFC295 

microscope. All pictures and measurements were taken at 400x total 

magnification. The following parameters were measured for all families: polar 

axis (P), equatorial diameter (E). Measurements, consistently, represent the 
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mean of ten grains. P /E ratio is also given. Shape was calculated from this P /E 

ratio in accordance with Erdtman (1969). Size was calculated by adding P and E, 

and chategorized into small ( <SOµm), medium .(SO<x<lOOµm) and large 

( <100µm). For all families, observations were made on aperture type, number 

and position in relation to the P /E axes, and pollen wall ( exines) surface 

ornamentation. Other variables were recorded depending on families. For 

Aizoaceae the presence of granules on col pus membrane and length of col pi 

(short defined as less than half the length of the polar diameter) were recorded. 

For Asteraceae, the length of spines, col pi width were recorded and it was noted 

whether grains were cresentric, lophate or geniculate. For Cyperaceae, the 

polarity of the ventral cryptocolpi was recorded. For Ericaceae, the ambit and 

outline were recorded and it was noted whether the grains were coaperturate, 

geniculate and/or were dispersed in monads or tetrads. For Fabaceae it was 

noted whether the grains were geniculate or demicolpus and whether they were 

dispersed as polyads or monads. For Iridaceae the type of aperture and width of 

aperture were recorded. For Proteaceae the ambit was recorded and it was also 

noted whether the grains were projectate. For Restionaceae the ulcus diameter 

was measured, the thickness of the annulus and whether the ulcus membrane 

had granules was also noted. For Rutaceae no other variables were recorded. For 

Scrophulariaceae it was noted whether the col pus membrane had granules and if 

the grains were geniculate or demicolpus. The terminology and concepts mainly 

follow Erdtman (1952) and Punt et al. (2007). 

Results 

Monocotyledons: 

Pollen grains are shed in monads in Cyperaceae (pseudomonads ), Iridaceae and 

Restionaceae, but Cyperaceae pollen are predominantly prolate (pear shaped), 

Iridaceae also prolate but more 'boat shaped', while the rest of Iridaceae and 

Restionaceae have spherical grains. The three families have mostly single 

aperture, which is an ulcus in Restionaceae and Cypereae, but col pus in 

Iridaceae. Additional apertures are seen in Cypereaceae (3-4 col pate) or 2-

syncolpate in some Iridaceae. All Cyperaceae have reticulate ( either micro- or 

stria to-) exine structuring, where the other two families have some psilate grains 
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and several Iridaceae species have gem ma. The ulcus of the majority of 

Restionaceae species has an annulus, occasionally coated with granules, 

Cyperaceae is without both of these structures (Table 1 & Fig. 4). 

Dicotyledons: 

All studied eu-dicots' grains are shed as monads, except for a few Fabaceae 

species, which produce polyads and the majority of Ericaceae, which produce 

tetrads. All are predominantly 3-( or more) aperturate, with the exception of a 

few individuals within Asteraceae (inaperturate). All studied eu-dicots except for 

Rutaceae have a similar oblate-prolate spheroidal shape (Fabaceae and Ericaceae 

monads). Rutaceae has a more prolate to perprolate shape. Asteraceae is the sole 

family with spikes, as well as a few lophate grains. Asteraceae, Fabaceae, 3-

colpate Scrophulariaceae and Ericaceae monads have some geniculate grains, 

with only Fabaceae and Scrophulariaceae having some demicolpate grains. A few 

individuals from both Scrophulariaceae and Aizoaceae have granules around the 

colpi membrane. 

The basal-dicots in this study, Proteaceae, are shed as monads and are also 3-

aperturate, however the over-whelming majority are 3-porate and are all 

triangular in polar view, even projectate in some individuals (Table 1 & Fig. 4). 

Descriptions of individual families: 

Aizoaceae 

Pollen grains shed as monads; 3-colpate, prolate spheroidal-subprolate, some 

oblate spheroidal, small to medium sized grains (31.4-64.4µm). Exine structures 

psilate or reticulate. Granules are present on the col pus membrane of 40% of the 

species (Figure 1. A). 

Asteraceae 

Pollen grains shed as monads; 3-colpate, 3-colporate, 3-porate, prolate 

spheroidal-subprolate (12% oblate spheroidal), small to medium sized grains 

(28.6-116µm). Exine structures consist of spikes of varying lengths (6% with 

none or below 0.3, maximum length of 3.44, mean=l.087). The majority (89%) 
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have thin colpi, 5% having wide col pi and 6% having semi-wide colpi. Seven 

species from four genus's are lophate. 15 species are geniculate (all six species in 

Pentzia are geniculate) (Figure 1. B & C). 

Cyperaceae 

Pollen grains shed as monads; mono-ulcate (some3-, 4-cryptocolpate), prolate 

sheroidal-subprolate, some prolate and oblate spheroidal, medium to large 

grains (41.5-176.3µm). Grains with ventral cryptocolpi are either anisopolar or 

isopolar. Exine structures reticulate, occasionally micro-, striato-reticulate and 

one species is psilate (Figure 1. D & E). 

Ericaceae 

Pollen are either shed as monads, or tetrads; 3-, 4-, 6- col pate, 3-, 4- colporate, 3-

colpate or 3-colporate, oblate spheroidal-prolate spheroidal, small to medium 

sized grains (24.3-96.6µm). Most monads are geniculate and most tetrads have 

coapertures. Colpi are thin with pointed ends. The ambit of monads is mostly 

hexagonal (28% circular), tetrads can be triangular, circular or bulbous (Figure 

1. F, I & J). 

Fabaceae 

Pollen shed as monads; except in Acacia and Entada where they are dispersed as 

polads of 16 grains; 3-colpate, 3-porate (2 species), 3-colporate (nine species, 

incl. all four Psoralea species), majority prolate spheroidal-subprolate, some 

prolate and oblate spheroidal, small to medium grains (28.3-100.4µm; 1 species 

with large grains). Exine structures psilate, perforate or reticulate. 72% of 

monads are geniculate, 14% non-geniculate and 14% demicolpate (Figure 1. G & 

H). 

Iridaceae 

Pollen shed in monads; 1-colpate (except in 2-syncolpate Geissorhiza bolusii and 

acolpate Romulae atranda), majority subprolate-prolate, rarely prolate 

spheroidal, medium to large grains (54.8-175.8µm). Exine structures psilate, 

perforate, reticulate (macro-, striato-), striate and two species have gemma 
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(Galaxia ovata and Witsenia maura). Aristea oligocephala has a spiraperture. 

Majority of grains have wide apertures (91 %) (Figure 2. A- C). 

Proteaceae 

Pollen shed in monads; majority 3-porate, some 3-colpate or 3-colporate, 

majority Prolate with tapered ends (some subprolate and Aulax cancellata has 

oblate sheroidal grains), small to medium grains (32-81.9µm). Exine structures 

psilate, perforate, reticulate ( stria to-) and occasionally indented or raised at the 

poles. The ambit is either triangular (rounded convex, slightly rounded convex or 

slightly concave), tribulbous or triangular convex. Some grains are extremely 

convex even projectate in ambit (Figure 2. D - G). 

Restionaceae 

Pollen shed in monads; 1-ulcate, majority subprolate, with some prolate or 

prolate spheroidal grains, medium to large (44-106.8µm) with one exception 

(Restio rivulus). Exine structures psilate, reticulate (heterobrochus-) and 

rugulate. Ulcus diameter is 1.5-5.7. Thickness of annulus varies across family 

aswell as within genuses. Granules are sometimes present on the inner 

membrane of the ulcus (Figure 2. H). 

Rutaceae 

Pollen shed in monads; 3-colpate (Adenandra vilosa 4-colpate), prolate­

perprolate (Euchaetis glomerulata is suboblate and Clausena anisata is 

subprolate), small to medium grains (33.4-115.4µm) (Adenandra vilosa has large 

grains). Exine structures striate, reticulate (micro-, striato-, micro-striato-) and 

echinate (Figure 2. I - K). 

Scrophulariaceae 

Pollen shed in monads; majority 3- colpate. 3- colporate, some polycolpate, and 

fewer 4-exo, 4-endo col pate and 4-endocolpate, mostly small but some medium 

sized grains (18.5-71.5µm). Exine stuctures striate, perforate, echinate and 

reticulate (striato-, micro-). Colpus membrane mostly smooth, but occasionally 

granules are present. Some grains geniculate or demicolpate. Polycolpate grains 
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often flatten to form a six, seven or nine armed star shape ( dependant on 

number of col pi) when viewed from polar axis (Figure 3). 

Discussion 

This study represents one of the most thorough LM study of extant species in the 

CFR. We recognize that the sampling was opportunistic, biased to what taxa 

previous workers prepared slides on. A more rigorous study to represent all 

lineages (genera and species) in the CFR would be desirable to get a more 

complete picture. On the other hand, we view this study as laying foundation for 

such expanded study to include acetolysed pollen of CFR taxa. Such an approach 

differs from studies using Scanning Electron Microscopy (SEM) where emphasis 

is on external morphology of pollen. As majority of palaeobotanical studies use 

acetolysis method, we find these results to be more relevant for identification of 

unprocessed or acetolysed pollen under LM. 

As can be seen from our results, angiosperm pollen grains.are clearly divisible 

into two fundamentally different types (each with its own exceptions): 

heteropolar, bilateral, boat/pear-shaped monosulcate pollen (monocots) versus 

isopolar, radio- symmetric, spheroidal tri-aperturate pollen (dicots). However 

the exceptions are vast and must be noticed when trying to identify pollen 

grains. This first split allows for a large step to be taken towards identification by 

exclusion, however exceptions, such as inaperturate Asteraceae grains, can 

throw an identification procedure off course or result in the wrong conclusion if 

the exclusion is unknown or disregarded. Exceptions from this study, within each 

family, are highlighted in the next section. 

The monosulcate aperture type is believed to be the most primitive among 

angiosperms due to its prevalence in the ranalean complex (Walker, 197 4 ), its 

presence in the first fossil-dispersed angiosperm pollen (Doyle, 1969), and its 

widespread occurrence in the most primitive taxa of each monocot subclass 

(Kuprianova, 1967; Walker and Doyle, 1975). It is believed that this aperture 

type evolved at the distal pole (facing outward in the meiotic tetrad) and were 
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furrow-like (sulcate). Monad grains such as the Cyperaceae pseudomonads are 

believed to have evolved from permanent tetrads since the only family that has 

permanent tetrads, is the basally related Jancaceae family, and since have 

evolved a distal ulcerate type of aperture. Zavada (1983) highlights that the 

trend from this monosulcate aperture type moves towards a monoporate type, 

via this ulcerate type, and correlates with a shift from insect ( e.g. lridaceae) to 

wind pollination ( e.g. Restionaceae and Cyperaceae) in this subclass. This can be 

seen in our results (Fig. 4 ). 

Another major evolutionary trend in the monocots is an increase in the number 

and types of apertures. This trend is exhibited in the subclass Arecidae, the order 

Liliales and in the order Alismatales (Zavada, 1983), but also within this study is 

highlighted by the cryptocolpi present in Cyperaceae as the Asparagales are 

considered basal to the Poales. However it should be mentioned that the di­

sulcate aperture type seen in lridaceae is also considered as a mono-sulcate 

derived aperture type, and is also common in Liliales and Arecidae (Zavada, 

1983). This can also be seen within the basal dicot family, Proteaceae, increasing 

in number but still similar in shape and position of aperture to that of the 

monocot families' original ulcerate aperture. 

Pollen grain shape is largely correlated with aperture type, polarity, and 

symmetry (Walker & Doyle, 1975). As previously mentioned, monosulcate grains 

are usually boat/pear-shaped, heteropolar, and bilateral (Fig. 4), while colpate 

grains are generally spheroidal, isopolar, and radiosymmetric (Fig. 4). 

Inaperturate pollen is normally spheroidal, apolar, and radially symmetrical ( e.g. 

certain individuals from Asteraceae, Table 1). The primitive shape of angiosperm 

pollen grains is clearly boat-shaped, with spheroidal pollen representing an 

advanced character-state (Walker & Doyle, 1975). 

The main trend within the eu-dicot pollen grains, through evolutionary time, 

follows the monocots pattern of an increase in the number and complexity of 

apertures and the complexity of exine structure. The structure and chemical 

nature of the exine, as well as the size and structures associated with apertures 
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are adapted to prevent desiccation of the gamete (Muller. 1979). Zavada (1983) 

highlights that in hydrophytes and in pollen that are efficiently transferred to 

stigma, environmental factors influencing water relations of pollen are greatly 

diminished. Thus an increase of the thickness and complexity of the exine and 

aperture might be expected to occur in these taxa where desiccation is no longer 

a problem. This trend can be seen in the predominantly insect pollinated families 

of Asteraceae (spikes, lophate, thick exined grains), Scrophulariaceae 

(polyaperturate) and Aizoaceae (wide colpi). However this is not seen in 

Fabaceae (Leguminosae often with very specialized flowers), where grains' 

exines are often psilate and thin, but apertures are often wide. Walker and Doyle 

(1975) show that Commelinidae exhibits a reduction of the aperture, and is 

correlated with the shift from insect to wind pollination. 

Pollen size is shown to be an easily reversible character within and between 

families, such that the primitive size class of any taxon must be determined 

based on correlation of pollen size with other characters of the taxon (Walker & 

Doyle, 1975). Even if phytogeographical distribution or other auxiliary evidence 

indicates that only a few species within a genus or tribe is present, I found that 

size is too variable within samples for this to be used as an identification 

variable, at least at species level, occasionally at genus or even family level. 

The morphological traits seen in this study resemble what is found from global 

literature (see descriptions of families above, or literature, Aizoaceae: Mulder, 

2003; Asteraceae: Telleria et al. 2003, Magenta et al. 2010; Cyperaceae: Nagels et 

al., 2009; Ericaceae: Golam Sarwar & Takashi, 2006; Fabaceae: Banks et al. 2009, 

Pinar et al. 2009; Iridaceae: Goldblatt and Le Thomas, 1997, Isik & Donmez, 2006; 

Proteaceae: Feuer, 2009; Restionaceae: Chanda & Rowley, 2009, Linder & Ferguson, 

2009; Rutaceae: Morton & Kullunki, 1993, Victor & van Wyk, 2010; 

Scrophulariaceae: Lewis, 2000, Minkin & Eshbaugh, 2009, Martinez-Ortega et al. 

2010). However, this study proposes for the first time a new Scrophulariaceae 

pollen type. 6-colpate Scrophulariaceae have been reported before (e.g. Lewis, 

2000), but 7- and 9-colpate Scrophulariaceae grains are unseen within the 

literature (Fig. 3). This may correlate to the great influence pollinators have on 
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highly specialized Cape floras flowers and their pollen (Johnson, 1996). 

In conclusion, a taxanomic key to family level is obvious (using aperture number, 

shape and complexity, and exine structuring, see Fig. 4 and Table 1) for these ten 

studied families, except possibly for the geniculate grains from Asteraceae, 

Fabaceae, 3-colpate Scrophulariaceae and Ericaceae monads. A taxanomic key to 

the genus level is highly possible for a few genuses within a most of the families 

(i.e. within Asteraceae it is highly improbable that a genus can be identified due 

to the number of genus's), once family has been identified irrefutably. Then if 

phytogeographical or other auxiliary evidence (such as a unique character state 

found in only one species within that genus) may result in a working taxanomic 

key to species level. 

Emphasis should be applied to preparation of slides and further LM observations 

for missing taxa within the families of this study, but also for the remainder of 

the CFRs' flora or at least the top 20 families. LM observations of pollen has 

proven to be a low-effort tool yielding exceptional results for a floras' pollen that 

was considered relatively uniform at the family and even genus level, but 

especially at species level. I also suggest that instead of attempting to create a 

taxanomic key for the entire CFR, which would be less practically useful, we 

create many smaller spacially-scaled taxanomic keys aimed at the vegetation­

type scale, starting at the few sites where well preserved pollen is obtainable, but 

also in areas focusing on honey production. This will result in more efficiency in 

both the paleobotanical and economic sectors. 

Exceptions and Patterns 

Aizoaceae 
Only Tetragonia arbuscula and Phamaceum lanatum are oblate spheroidal. Only 

Tetragonia has medium sized grains (two species studied). All but one species 

has long col pi (Polpoda capensis). 

Asteraceae 
Gazania is the only genus without apertures. Only four species have large grains 

(Circium valgare, Gazania durineifolia, Hirpicum allernatum and Pteronia incana). 
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Of the twelve species with no spikes or spikes less than 0.3 in length, 

Elytropappus has six (from the seven species studied), Brachylaena, Stilnophylum 

and Tarchonanthus each have one (however only one species studied from each 

genus) and Felicia, Othonia and Helicrysum each have one (many species in each 

of these three genus's with larger spikes). Cotula, Hippia*, Lidbeckia*, Pentzia, 

Phymaspermum* and Stilpnophylum* (stars indicate only one species was studied 

from the genus) have wide apertures. Othonia, Helichrysum, Eriocephalus and 

Athanasia (four out of five species) have a few of their species with wide 

apertures. 

Cyperaceae 
One species is oblate spheroidal (Scleria woodi1). One species has small grains 

(Cyperus sphaerospermus). Tetraria and Chrysithrix are the only genus's with 

large grained species. All colpi in Carpha and Cyperus show isopolar 

arrangement. Ficinia, when col pi are present, are predominantly anisopolar (8 of 

10 species), Tetraria shows isopolar col pi in 8 of 11 species. Pycreus 

polystachyus is the only species with psilate exine structurting. 

Ericaceae 
All grains are monads except in Erica where 94% are shed as tetrads. All monads 

and two tetrads (Erica haematosiphon and Erica cristiflora) are 3-colpate or 3-

colporate. Blaeria ericoides is the only subprolate species. The majority (81 %) of 

Erica have medium sized grains (all other genus's all have small grains). 

Fabaceae 
All species in Argyrolobium, Indigo/era, Lebeckia, Lessertia, Sesbania and 18 of 21 

species in Aspalathus are geniculate. All species in Psoralea are non-geniculate. 

All species with demicolpii are within a genus with geniculate species. All 

polyads are spheroidal, except prolate Entada. All species in Indigo/era, 

Coelidium and Psoralea are spheroidal. All species in Lessertia, Latononis, 

Lebeckia and Tephrosia are subprolate. Only one species from each of Vicia, 

Priestleya, Newtonia and Argyrolobium are prolate. 

Iridaceae 

All species within Aristea, Babiana, Dierama, Homeria, Romulae, Synnotia and all 
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but one of seven species within Moraea have a reticulate exine. The single and 

only species in each of Sparaxis and Thereianthus have perforate exine. The only 

species in Anapalins has a striate exine. 

Proteaceae 

All species in Leucospermum, Serruria, Mimetes, Brabeium and Aulax have 

medium sized grains. All species in Sorocephallus and Spatalla have small grains. 

All grains Prolate except for one species in both Protea and Serruria and three in 

Leucodendron which are subprolate. All species in Serruria and one species from 

Leucospermum are tribulbous compared to the rest which are triangular convex 

and/or concave in ambit. Exine structure is variable across and within all 

genus's. Only Protea has 3-colpate or 3-colporate species, but the majority of 

species in Protea are still 3-porate like the rest of the family. 

Restionaceae 
All grains medium except for two large and one small species within Restio. Exine 

structures are variable within all genus's except in Elegia, Thamnocortus and 

Wildenowia where all grains are reticulate. Heterobrochus-reticulate exine 

structuring is only found in 5 species within Restio. Hypodiscus is the only genus 

where all grains have a thick annulus and Thamnocortus is the only genus with a 

thin annulus. Chondropetalum, Restio, Thamnocortus and Wildenowia are the only 

genus's with some species having granules on the ulcus membrane. 

Rutaceae 
Only Agathosma has smaller grained species (67% of the genus) and a large 

grained species, the rest have medium sized grains. Agathosma and Macrostylis 

are the only two genus's with perprolate grains (22% and 50% respectively). All 

species ( 4) within Macrostylis, exlusively, have micro-striato-reticulate exine 

structuring. 

Scrophulariaceae 
Most species reticulate, but two species psilate (Manulea laxa and Nemesia 

cheiranthus), two species striato-reticulate (Sutera aurantiaca and Melasma 

sessiliforum ), one species striate ( Oftia africana ), one species perforate 

(Chaenostoma affine) and one species echinate (lxianthes). Three species have a 
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granular exo-colpus membrane (Sopubia cana, Melasma sessiliforum and Nemesia 

fruticans) the rest are smooth. All species from Zaluxianskya and Polycarena, 

aswell as three of the six species in Sutera have non-geniculate pollen. This also 

applies for all polycolpate grains (all species within the genus's) from Nemesia, 

Hemimeris and Diascia aswell as the only 4-porate species from Sutera (S. tristis). 

Only Oftia and Phyllopodium have demicolpate pollen grains ( only one species 

was studied for both genus's). 
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Figures and Tables: 

Figure 1. A. Aizoaceae Tetragonia robusta, B. Asteraceae Athrixia fontana C. Asteraceae Berkheya 
pupurea, D. Cyperaceae Cyperus esculentus, E. Cyperaceae Ficinia argyrolopa, F. Ericaceae Erica 
chamissonis, G. Fabaceae Indigo/era amoena, H. Fabaceae Acacia longifo/ia, I. Ericaceae Erica 
thunbergii, J. Ericaceae Erica nubigena. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 2. A. Iridaceae Aristea oligocephala, B. lridaceae Aristea cuspidate, C. lridaceae Witsenia 
Maura, D. Proteaceae Leucodendron glaberrimum, E. Proteaceae Leucospermum calligerum, F. 
Proteaceae Leucospermum rejlexum, G. Proteaceae Protea repens, H. Restionaceae Restio 
fruticocus, I. Rutaceae Adenandra villosa, J. Rutaceae Acmadenia bodkinii, K. Scrophulariaceae 
Acmadenia bodkinii 
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C. 

Figure 3. A. Scrophulariaceae Diascia longicornis, B. Scrophulariaceae Hemimeris sabulosa, C. 
Scrophulariaceae Nemesia barbata, D. Scrophulariaceae Nemesia capensis 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-colpate, 2-colpate • 
lridaceae 

Monocots 
with one 
aperture 

I-

triporate 

- 1-
Dicots 
with 
three 
apertures 

Tricolpate, 
tricolporate 

1-

cryptocolpate 
Cyperaceae 

ulcate 
Restionaceae 

Proteaceae 

• 
47'~.:. 
\\: f, 

. . f--=- Scrophulartaceae I .t,;,.,.,,,i!' • 

polycolpate 

Aizoaceae 

Asteraceae 

Ericaceae 

Fabaceae 
poly ads 

Rutaceae 

Figure 4. Phylogeny of the studied families with representative pictures of the most common 
types of pollen grains with trends in pollen morphology changes through evolution. 
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Table 1. Summary of pollen observations and measurement S-small ( <SOµm), M-medium 

I (SO<x<lOOµm) and L-large ( <lOOµm). n= number of specis studied within each family. Bold 
represents most common attribute within family. 

family size P/Eratio Shape ornamentation apertures 

I 
Aizoaceae colpi 

n=10 min s 0.96 Oblate spheroidal psilate, reticulate tricolpate 

max M 1.28 Subprolate 

I Asteraceae colpi/pori 

n=180 min s 0.88 Suboblate tricolpate, tricolporate, triporate, acolpate 

I 
max L(4) 1.39 Prolate 

Cyperaceae cata-tilcus/cryptocolpi 

I 
n=58 min 5(1), Oblate spheroidal reticulate (miao-, striate>-) a-ucerate, mono-ulcerate and 2-, 3-, 4-, 5-

II 0.93 

max L 1.76 Prolate cryptocolpate 

Ericaceae colpi/pori 

I n=36 min s 0.91 Oblate spheroidal 3-, 4-, 6- colpate; 3-, 4- cotporate, 

max M 1.15 Subprolate 

I 
Fabaceae colpi/pori 

n=75 min S,M 0.94 Oblate spheroidal psilate, perforate, reticulate tricolpate, tricolporate 

max L(1) 1.69 Prolate 

I lridaceae COipi 

n=82 min M Prolate spheroidal psilate, perforate, reticulate (maao-, mono-, di- colpete 
1.05 striato-), 

I 
max L 1.92 Prolate striate, with gemma 

Proteaceae colpi/pori 

I 
n=48 min s 0.89 Oblate spheroidal psilate, perforate, reticulate (striato-), tricolpate, triporate, tricotporate 

max M 1.89 Prolate with indented or raised poles 

Restionaceae ulcus 

I n=53 min 5(1), Prolate spheroidal psllata, reticulate (heterobrochus-), mono-ulcata II 1.03 rugulate 

max L(2) 1.45 Prolate 

I Rutaceae exo-/endo- colpi 

n=30 min S,M Oblate spheroidal striate, reticulate (mlao-, striato-, miao- all 3-endo, 3-uocolpate, exept 1 which is 0.86 striate-), 
max L(1) 2.20 Perprolate echinate 4-endocolpate 

I Scrophulariaceae exo-/endo- colpi 

n=33 min s 0.95 Oblate spheroidal striate, perforate, echinate, 9-, 7-, 6 (poly)cotpate, 3· colpata. 3- colporata, 

I max M 1.64 Prolate reticulate (striato-, micro-) 4-exo 4-endo cotpate. 4-endocolpate 

I 
I 
I 
I 
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Table 1 cont Summary of pollen observations and measurements. n= number of species studied 
within each family. Bold represents most common attribute within family. Short defined as less 
than half the polar length of the pollen grain. 

family 

n=10 

n=180 

CYP!f!C!N 
n=58 

n=36 

n=75 

lrld-
n=82 

n=48 

n=53 

n=30 

n=33 

other variables 

length of colpl 

Long, short 

spike length 

min=O 
max=3.44 

mean=1.087 

polarity d ayptocolpi 
enlsopoler, isopolar 

ambit 

hexagonal, triangular, circular 

type d aperture 
monocolpate, syn-0icolpate, spiraperturate 

ambit 

triangular (rounded convex, slighUy 
rounded convex, slightly concave) 

tribulbous or triangular convex 

pore diameter 
min= 1.5 

max= 5.7 

mean= 2.84 

colpl size notes 

thin, semi, thick cresentric, lophate, genlculum 

outline notes 

spherical irregular non-, coaparturate (tetrads); 
a-, genlculate (monads) 

notes 
a-, genlculate, demicolpate, 

size d aperture 

thin, medium, wide 

notes 
projectate 

annulus 

thick, thin 

notes 

non-, geniculate, demicolpate 

granules, smooth 

dispersal unit 

monad, tetrad 

dispersal Ll1it 
Polyad, monad 

ulcus membrane 

smooth, granules 

smooth, granules 



I 
I 
I 

Appendix 1. showing species studied and raw data of P- polar diameter, E- equatorial diameter, P /E ratio, shape, 
ornamentation. Note spikes for Asteraceae 

ily genus species size Polar diameter Equatorial diameter PIE ratio Shape ornamentation 

l~mma molluga M 17.625 13.75 1.28 Subprolate psilate 

Galer,ia fruticosa M 20.75 19.5 1.06 Prolate spheroidal psilate 

IGaler,ia sarcophylla M 24.875 23 1.08 Prolate spheroidal reticulate 

Limeum fenestratum M 19.125 18.25 1.05 Prolate spheroidal reticulate 

Phamaceum elongatum M 20.875 18 1.16 Subprolate psilate 

IPhMnacaan lanatum M 15.375 16 0.96 Oblate spheroidal psilate 

PhMnaceum Senyllifolium M 16.375 15 1.09 Prolate spheroidal psilate 

IPolpoda 
caper,sis M 20 19.125 1.05 Prolate spheroidal reticulate 

Tetragonia arbuscula M 27.875 28.25 0.99 Oblate spheroidal reticulate 

Tetragonia robusta M 34.375 30 1.15 Subprolate reticulate 

r species Size Poler diameter Equatorial clameter PIEl"llllo Shape length cl lplnel 

Arctotheca repens M 19.125 18.5 1.03 Prolate spheroidal 0.7 

IArctoos acaulis M 19.5 20 0.98 Oblate spheroidal 

Arctotis Arctotoides M 28.125 23.25 1.21 Subprolate 1.9 

IArctotis 
aspera M 21 20.875 1.01 Prolate spheroidal 

Arctotis leicarpa M 16.625 17.625 0.94 Oblate spheroidal 

Aster bakerianus M 44.25 42.25 1.05 Prolate spheroidal 1.2 

IAster 
hisp. M 39.5 37.625 1.05 Prolate spheroidal 1.3 

Athanasia dregeana M 33 30.125 1.1 Prolate spheroidal 

Athanasia flexuosa M 20.625 20.5 1.01 Prolate spheroidal 

IAthanasia linifolia M 34 30.5 1.11 Prolate spheroidal 1.4 

Alhanasia microphylla M 24.875 21 .75 1.14 Subprolate 1.1 

Athanasia schizotepis M 24 23.875. 1.01 Prolate spheroidal 1.1 

IAthrixia fontana M 35.375 33.25 1.06 Prolate spheroidal 

Athrixia phylicoides M 28.375 26.875 1.06 Prolate spheroidal 0.9 

1Berkheya curdvoides M 36.5 · 35.375 1.03 Prolate spheroidal 3.1 

Berkheya discolor M 36 38.625 0.93 Oblate spheroidal 2 

Berkheya purpurea M 45.5 44 1.03 Prolate spheroidal 2.4 I Brachylaena discolor M 39.125 37.375 1.05 Prolate spheroidal 0.1 

ean~eps;s laureola M 39.875 34.625 1.15 Subprolate 0.5 

Castalis nudicautis M 29.5 28.125 1.05 Prolate spheroidal 1.3 I Chrysocoma candelabrum M 20.625 17.625 1.17 Subprolate 

Chrysocoma tenuifolia M 29.75 21.375 1.39 Prolate 

ICineraria aspera M 22.5 21 1.07 Prolate spheroidal 0.7 

Cineraria lobata M 28.75 24.375 1.18 Subprolate 

Cineraria platycarpa M 32.875 29.25 1.12 Prolate spheroidal 

ICineraria torner,tosa M 42.25 34.625 1.22 Subprolate 

Circium valgara L 61.625 54.375 1.13 Prolate spheroidal 2.1 

Conysa scubrida M 26.125 23.5 1.11 Prolate spheroidal 

ICorymbium africanum M 30.625 28.875 1.06 Prolate spheroidal 2.4 

Corymbium laxum M 44 40.625 1.08 Prolate spheroidal 2 

I 
I 
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Corymbium villosum M 48 .25 44.125 1.09 Prolate spheroidal 2.8 

I Cotula heterocarpa M 23.375 23 1.02 Prolate spheroidal 1.7 

Cotula turbinata M 24.75 20.625 1.2 Subprolate 1.3 

I Dirnorphotheca 
cuneata M 44.375 38.75 1.15 Subprolate 1.4 

Disparago ericoides M 24.25 20 1.21 Subprolate 

Elytropappus gnaphaloldes M 19.875 20.25 0.98 Oblate spheroidal 0.1 I Elytropappus rhinocerotis M 33.5 33.625 Oblate spheroidal 0.2 

Eriocephalus aflicanus M 20.75 20.125 1.03 Prolate spheroidal 0.2 

Eriocephalus ericoides M 25.875 22.5 1.15 Subprolate 0.1 I Eriocephalus eximus M 25.5 23.375 1.09 Prolate spheroldal 0.5 

Eriocephalus racemosis M 19 19.625 0.97 Oblate spheroidal 0.1 

I Eriocephalus spinescens M 26 22.625 1.15 Subprolate 0.1 

Euryops imbricatus M 19.75 18.25 1.08 Prolate spheroidal 0.4 

Euryops lenuissimus M 42.125 36.875 1.14 Subprolate 1.3 

IEuryops 
othonnoldes M 18.25 16.75 1.09 Prolate spheroldal 0.8 

Euryops speciosissimus M 24.75 20.875 1.19 Subprolate 0.5 

Euryops tagetoldes M 20.75 19.625 1.06 Prolate spheroidal 0.6 I Euryops virginicus M 31.625 26.875 1.18 Subprolate 0.8 

Euryops wageneri M 25.125 23.375 1.07 Prolate spheroidal 0.9 

Felicia amelloldes M 31 .625 25.25 1.25 Subprolate I Felicia amoena M 20.75 18.125 1.14 Subprolate 0.7 

Felicia cymbalariae M 20.5 16.75 1.22 Subprolate 0.7 

I Felicia ferculacea M 22.125 18.375 1.2 Subprolate 0.9 

Felicia filifolia M 30.75 26.875 1.14 Subprolate 0.8 

Felicia hlspida M 23.125 19.625 1.18 Subprolate I Felicia scabra M 23.875 19.75 1.21 Subprolate 0.8 

Felicia tenella M 15.75 12.875 1.22 Subprolate 0.26 

Garleum hlppinatum M 30.125 25.75 1.17 Subprolate 1.4 

IGazania durineifolia L 51.625 51 .5 Prolate spheroidal 3.4 

Gazania krebsiana M 43 42.875 Prolate spheroidal 2.7 

I Gazania lichtensteinii M 37.125 36.875 1.01 Prolate spheroidal 1.9 

Geigeria africana M 38.5 29.75 1.29 Subprolate 1.8 

Geigeria omativa M 30.375 26.5 1.15 Subprolate 1.8 I Gnaphalium luteo-atbum M 22.25 18.5 1.2 Subprolate 0.64 

Gnaphatium undulatum M 26.625 21 .625 1.23 Subprolate 0.9 

Gynodiscus capillaris M 14.375 14.875 0.97 Oblate spheroidal 0.5 I Helichrysum aregeanum M 23.5 19.25 1.22 Subprolate 0.6 

Helichrysum argyrophyllum M 26.125 24.375 1.07 Prolate spheroidal I Helichrysum cylindrifolium M 15.75 16.125 0.98 Oblate spheroidal 0.2 

Helichrysum cymosum M 23.875 21.25 1.12 Prolate spheroidal 0.9 

Helichrysum foetidum M 22.75 20.375 1.12 Prolate spheroidal 0.22 I Hetichrysum helianthemifolium M 23 20.5 1.12 Prolate spheroidal 

Helichrysum glomeratum M 28.25 24.875 1.14 Prolate spheroidal 

Helichrysum lucioldes M 26 23.875 1.09 Prolate spheroidal 0.6 

IHetichrysum micronifolium M 29.5 25.125 1.17 Subprolate 1.4 

Helichrysum odoratissimum M 23.875 20.125 1.19 Subprolate 1.2 

I 
I 
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Helichrysum rosum M 25.875 21.625 1.2 Subprolate 0.5 I Helichrysum rugulosum M 22.75 19.25 1.18 Subprolate 

Helichrysum rutilans M 14.75 15 0.98 Oblate spheroidal 0.3 

I Helichrysum setosuma M 33.875 32.375 1.05 Prolate spheroidal 1.5 

Helichrysum sqamosum M 30.125 29.5 1.02 Prolate spheroidal 

Helichrysum subglomeratum M 24.5 22.25 1.1 Prolate spheroidal I Helichrysum teretifolium M 16.125 15.125 1.07 Prolate spheroidal 0.42 

Helichrysum tinctum M 16.125 17.25 0.93 Oblate spheroidal 0.48 

Helichrysum zeyheri M 25.625 22.75 1.13 Prolate spheroidal 0.9 I Helipterum canescens M 26.75 24 1.11 Prolate spheroidal 1.18 

Helipterum dregeanum M 30.75 29.875 1.03 Prolate spheroidal 1.5 

Helipterum flavum M 30.75 29 1.06 Prolate spheroidal 1.5 I Helipterum variegatum M 27.875 25.25 1.1 Prolate spheroidal 2 

Hertia alata M 32.25 29.125 1.11 Prolate spheroidal 

IHippia pilosa M 19.875 19.25 1.03 Prolate spheroidal 1.06 

Hirpicum alienatum L 50.5 50.5 Prolate spheroidal 3.44 

Lachnospennum ericoides M 23.125 22.5 1.03 Prolate spheroidal 1.1 I Lasiospennum peduncutare M 20.25 18.25 1.11 Prolate spheroidal 

Leysera gnaphaloides M 21 .375 19.5 1.1 Prolate spheroidal 0.8 

Lidbeckia lobata M 20.5 20 1.03 Prolate spheroidal I Macowania glandulosa M 38.125 35.25 1.08 Prolate spheroidal 1.3 

Mairea ecklonis M 18.75 19.375 0.97 Oblate spheroidal 

IMairea microcephalus M 18.75 18.75 Prolate spheroidal 

Mairea perezioides M 19.375 20.5 0.95 Oblate spheroidal 

Metalasia cephalotes M 23.75 21 .75 1.09 Prolate spheroidal 1.1 

IMetalasia seriphilifolia M 24.5 20.875 1.17 Subprolate 1.12 

Microglossa mespil~olia M 29 27.125 1.07 Prolate spheroidal 1.1 

Microglossa pyrifolia M 29.75 25.875 1.15 Subprolate 0.38 I Osteospennum amplectens M 22.75 24 0.95 Oblate spheroidal 

Osteospermum calendulaceum M 27 30.75 0.88 Suboblate 2 I Osteospermum grandiflorum M 25.125 24.75 1.02 Prolate spheroidal 

Osteospermum imbricatum M 24.75 22.625 1.09 Prolate spheroidal 1.66 

Osteospermum microphytlum M 23.25 24.375 0.95 Oblate spheroidal 1.5 I Osteospermum polygaloides M 21.875 21 .625 1.01 Prolate spheroidal 

Osteospermum scariosum M 22.75 26 0.88 Suboblate 1.08 

Osteospermum slnuatum M 26.875 29.875 0.9 Oblate spheroidal 1.5 I Osteospermum spinescens M 26.125 27 0.97 Oblate spheroidal 2 

Otthonia alata M 20.75 20.75 Prolate spheroidal 1.1 I Otthonia alba M 20 19.75 1.01 Prolate spheroidal 0.8 

Otthonia auriculifolia M 20 20.125 0.99 Oblate spheroidal 1.1 

Otthonia eriocarpa M 31.625 28.125 1.12 Prolate spheroidal 1.5 I Otthonia furcata M 21.875 20.375 1.07 Prolate spheroidal 0.56 

Otthonia humilis M 22.375 21 .25 1.05 Prolate spheroidal 1.2 

Otthonia multicaulis M 19.5 17.75 1.1 Prolate spheroidal 0.26 

IO!thooa 
pavonia M 25.875 25 1.04 Prolate spheroidal 1.22 

Pentzia calcarea M 18.5 18.75 0.99 Oblate spheroidal 0.5 

I 
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I 
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Pentzia incana M 24.5 22.875 1.07 Prolate spheroidal 0.7 

I Pentzia punctata M 33.875 31.25 1.08 Prolate spheroidal 1.6 

Pentzia quinquefolia M 24 23.25 1.03 Prolate spheroidal 1.04 

I Pentzia spinescens M 24.5 26.125 0.94 Oblate spheroidal 1.04 

Phymaspermum paruifolium M 30.5 28.125 1.08 Prolate spheroidal 1.12 

Plecostachys polifolia M 21.75 20.625 1.05 Prolate spheroidal 0.5 I Pleronia aspalatha M 23.75 23.25 1.02 Prolate spheroidal 0.5 

Pteronia camporata M 25.375 24.875 1.02 Prolate spheroidal 2 

Pteronia divaricata M 28.625 26 1.1 Prolate spheroidal I Pteronia glomerata M 40.625 33.375 1.22 Subprolate 1.1 

Pteronia incana L 57.625 48.875 1.18 Subprolate 

IPteronia membranaceae M 40.75 35.375 1.15 Subprolate 1.2 

Pteronia patens M 26.75 24 1.11 Prolate spheroidal 

Pseudographalium undulatum M 15 13.75 1.09 Prolate spheroidal 0.42 

I Rhelhania calycina M 24.875 23 1.08 Prolate spheroidal 1.1 

Rhelhania corymbosa M 20.125 20.125 Prolate spheroidal 0.64 

Rhelhania pumila M 18.875 17.875 1.06 Prolate spheroidal 0.5 I Rhelhania sedifolia M 21.875 20.75 1.05 Prolate spheroidal 0.7 

Rosenia humilis M 30.375 28.375 1.07 Prolate spheroidal 

Rosenia oppositifolia M 37.625 32.75 1.15 Subprolate 1.24 

I Rosenia spinescens M 26.5 25.5 1.04 Prolate spheroidal 

Senecio amabilis M 19.75 18.875 1.05 Prolate spheroidal 

1Senecio angulatus M 44.375 34.25 1.3 Subprolate 1.5 

Senecio angustifolius M 26.5 21.875 1.21 Subprolate 

Senecio articulatus M 45.25 37.5 1.21 Subprolate 

1Senecio asperulus M 42.375 34.75 1.22 Subprolate 1.4 

Senecio brevidentatus M 37.25 28.375 1.31 Subprolate 1.7 

Senecio bupleuroides M 44 31.625 1.39 Prolate 1.6 

1Senecio cone. M 36 31.875 1.13 Prolate spheroidal 1.1 

Senecio cotyledonis M 34.375 29.625 1.16 Subprolate 

1
Senecio eriobasis M 23.25 22.875 1.02 Prolate spheroidal 

Senecio erosus M 25 23.125 1.08 Prolate spheroidal 

Senecio erubescens M 30 27 1.11 Prolate spheroidal 

1Senecio grandiflorus M 20.5 18.75 1.09 Prolate spheroidal 1.2 

Senecio haworthii M 20.625 17.5 1.18 Subprolate 

Senecio longifotius M 33.875 29.5 1.15 Subprolate 

1Senecio madagascarrensis M 26.875 24.625 1.09 Prolate spheroidal 

Senecio nupifolius M 40.875 33.5 1.22 Subprolate 1.1 

1
Senecio paniculatus M 19.875 18.125 1.1 Prolate spheroidal 

Senecio pinnulatus M 27.875 25.375 1.1 Prolate spheroidal 

Senecio pterophorus M 31.5 27.75 1.14 Prolate spheroidal 1.6 

1Senecio speciosus M 37.75 32 1.18 Subprolate 

Senecio sophioides M 19.75 18.125 1.09 Prolate spheroidal 

Stilpnophytum linifolium M 31.375 31.5 Oblate spheroidal 1.5 

1Stoebe intricata M 21.5 22 0.98 Oblate spheroidal 0.1 

Stoebe leucocephala M 34 30.5 1.11 Prolate spheroidal 0.5 

I 
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Stoebe vulgare M 30.25 31 .5 0.96 Oblate spheroidal 0.1 

I Tagetes minata M 30.75 31 0.99 Oblate spheroidal 1.8 

Tarchonanlhus camphoratus M 44.5 35.5 1.25 Subprolate 0 

I Ursinia anlhemoides M 20.25 20.25 Prolate spheroidal 1.6 

Ursinia nana M 22.375 21 .875 1.02 Prolate spheroidal 1.2 

Ursinia punc;tata M 21.25 20.625 1.03 Prolate spheroidal 1.3 

IUrsinia rigidula M 20.875 20.625 1.01 Prolate spheroidal 1.2 

Ursinia series M 20.625 20.375 1.01 Prolate spheroidal 1.1 

Ursinia subfloculosa M 24.625 23.625 1.04 Prolate spheroidal 1.6 

IVeridium decurrens M 25.375 23.375 1.09 Prolate spheroidal 1.1 

Vernonia anisuchaetoides M 36.5 36.5 Prolate spheroidal 

1:: C8pen&is M 42.375 38.375 1.1 Prolate spheroidal 2 

species Size Polar diameter Equatorial clameter P/Endlo Shape Ornamentation 

3raceae 

1Bulbosylis burcheUii M 38 33.25 1.14 Subprolate striate-reticulate 

Carex zuluensis M 48.5 43.75 1.11 Prolate spheroidal reticulate 

Carpha brac;teosa M 51.5 36.25 1.42 Prolate reticulate 

I Carpha glomerata M 57.5 37.5 1.53 Prolate reticulate 

Chrysithrix dodii L 63 40 1.58 Prolate reticulate 

Chrysithrix capensis M 51.75 39.25 1.32 Subprolate reticulate 

I Chrysithrix juncifonnis M 55.75 42.75 1.3 Subprolate striate-reticulate 

Cyperus compac;tus M 44 41 1.07 Prolate spheroidal micro-reticulate 

ICyperus esculentus M 38 29.25 1.3 Subprolate micro-reticulate 

Cyperus fastigatus M 31.75 26.5 1.2 Subprolate micro-reticulate 

Cyperus longus M 27.25 27 1.01 Prolate spheroidal micro-reticulate 

ICyperus 
rupestris M 45.75 37.75 1.21 Subprolate micro-reticulate 

Cyperus sphaerosperrnus M 22.75 18.75 1.21 Subprolate micro-reticulate 

Cyperus tenellus M 29 25.25 1.15 Subprolate reticulate 

I Epischoenus adnatus M 51.25 39.5 1.3 Subprolate reticulate 

Ficinia acuminata M 37.25 28.25 1.32 Subprolate reticulate 

IFicinia anceps M 36 30.5 1.18 Subprolate micro-reticulate 

Ficinia argyrolopa M 51.25 32.25 1.59 Prolate reticulate 

Ficinia brevifolia M 39.5 22.5 1.76 Prolate reticulate 

IFicinia bulbosa M 42 26.75 1.57 Prolate reticulate 

Ficinia capitella M 39.5 28.5 1.39 Prolate reticulate 

Ficinia cinnaJTK>mea M 33.5 26.25 1.28 Subprolate reticulate 

IFicinia elongata M 42.25 26.75 1.58 Prolate reticulate 

Ficinia fascicularis M 31 27.5 1.13 Prolate spheroidal reticulate 

IFicinia filifonnis M 33.5 24.75 1.35 Prolate reticulate 

Ficinia gracilis M 51 34.75 1.47 Prolate reticulate 

Ficinia gracilis M 35 29 1.21 Subprolate reticulate 

IFicinia gracilis M 47 32.25 1.46 Prolate reticulate 

Ficinia gydomoniana M 46.75 35.5 1.32 Subprolate reticulate 

Ficinia indica M 37.75 29.25 1.29 Subprolate reticulate 

IFicinia ixioides M 41.5 35.75 1.16 Subprolate reticulate 

Ficinia micrantha M 31.25 27.75 1.13 Prolate spheroidal reticulate 

I 

I 
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Ficinia nigrescens M 38.75 31.25 1.24 Subprolate reticulate 

IFicinia secunda M 42.75 27 1.58 Prolate reticulate 

Ficinia striata M 45.75 29.5 1.55 Prolate reticulate 

IFuirena coerulescens M 47.5 43.75 1.09 Prolate spheroidal reticulate 

Fuirena hirsuta M 46.25 43.25 1.07 Prolate spheroidal reticulate 

lsolepis prolifer M 33.75 31.25 1.08 Prolate spheroidal reticulate 

IJuncellus laevigatus M 36.5 31 1.18 Subprolate reticulate 

Macrochaetium ecklonii M 49 42.25 1.16 Subprolate striate-<eticulate 

Mariscus congestus M 27.75 25 1.11 Prolate spheroidal reticulate 

ICyperus rupestrus M 40 36.75 1.09 Prolate spheroidal reticulate 

Cyperus papyrus M 29.25 26 1.13 Prolate spheroidal reticulate 

IPycreus 
polystachyus M 24.75 26.5 0.93 Oblate spheroidal psilate 

Selena bulbifera M 41.5 36 1.15 Subprolate micro-<eticulate 

Scleria woodii M 29.75 30.25 0.98 Oblate spheroidal reticulate 

1Seirpus modosus M 42.5 27.75 1.53 Prolate reticulate 

Tetraria compar M 45.25 35 1.29 Subprolate micro-reticulate 

Tetraria crinifolia M 47.5 35.5 1.34 Prolate reticulate 

ITetraria cuspidata M 52.25 46 1.14 Prolate spheroidal reticulate 

Tetraria fasciata L 75.75 57.5 1.32 Subprolate reticulate 

Tetraria ferruginea L 56.75 43.75 1.3 Subprolate reticulate 

ITetraria fourcadei L 77 63.5 1.21 Subprolate reticulate 

Tetraria maculata L 56.5 55.75 1.01 Prolate spheroidal striate-<eticulate 

ITetraria picta M 53.25 39.75 1.34 Prolate reticulate 

Tetraria pubescens M 43.75 34.25 1.28 Subprolate reticulate 

Tetraria ustulata L 100.25 76 1.32 Subprolate micr0-<eticulate 

ITetraria vaginata M 52.5 43.75 1.2 Subprolate reticulate 

genus species Size Polar diameter Equatorial diameter PIE ratio Shape outline 

!Cl 
Aniserica gracilis M 17 16.125 1.05 Prolate spheroidal irregular 

Annesorrhiza filicaulis M 17.625 15.375 1.15 Subprolate spheical 

I BJaeria ericoides M 16.375 17.5 0.94 Oblate spheroidal irregular 

Eremia recurvata M 12.125 12.125 Prolate spheroidal irregular 

Erica acuta M 24.375 24.5 0.99 Oblate spheroidal irregular 

I Erica articularis M 36.5 36.625 Oblate spheroidal irregular 

Erica bergiana M 31.5 31.5 Prolate spheroidal irregular 

Erica bruniades M 33.625 33.5 Prolate spheroidal irregular I Erica calycina M 32.625 35 0.93 Oblate spheroidal irregular 

Erica cemua M 34.875 35.125 0.99 Oblate spheroidal spherical 

I Erica 
chamissonis M 34.875 37.25 0.94 Oblate spheroidal irregular 

Erica corifolia M 36.25 36.625 0.99 Oblate spheroidal spherical/irregular 

Erica copiosa M 26 27.875 0.93 Oblate spheroidal spherical/irregular 

I Erica cristiflora M 30 29.875 Prolate spheroidal spherical 

Erica curviflora M 36.875 36.5 1.01 Prolate spheroidal irregular 

Erica daphniflora M 33.25 33.5 0.99 Oblate spheroidal spherical/irregular I Erica eugenea M 47.5 49.125 0.97 Oblate spheroidal spherical/irregular 

Erica haematosiphon M 35.375 36.375 0.97 Oblate spheroidal spherical/irregular 

I 
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Erica hirtiflora M 30 30 Prolate spheroidal spherical 

I Erica humifusa M 23.625 23.75 0.99 Oblate spheroidal spherical 

Erica junonia M 35 34.75 1.01 Prolate spheroidal irregular 

I Erica 
lucida M 28.75 28.25 1.02 Prolate spheroidal sphericalnrregular 

Erica lutea M 33.125 33.125 Prolate spheroidal spherical 

Erica maderi M 32.375 32.125 1.01 Prolate spheroidal sphericalnrregular 

IErica 
monsoniana M 40.125 40.375 0.99 Oblate spheroidal spherical 

Erica nubigena M 33 33 Prolate spheroidal spherical 

Erica nudiflora M 32.875 32.25 1.02 Prolate spheroidal spherical 

I Erica philippioides M 22.375 22 1.02 Prolate spheroidal sphericalnrregular 

Erica rubiginosa M 35 34.375 1.02 Prolate spheroidal irregular 

IErica 
senilis M 33.75 33.75 Prolate spheroidal spherical 

Erica subdulata M 43.125 44.625 0.97 Oblate spheroidal sphericalnrregular 

Erica thunderbergii M 17.5 18.25 0.96 Oblate spheroidal spherical 

I Erica 
tumida M 38.25 38.5 0.99 Oblate spheroidal irregular 

Erica verecunda M 24.375 24.375 Prolate spheroidal sphericalnrregular 

Erica woodii M 23.875 23.875 Prolate spheroidal sphericalnrregular I Grisebachia ciliaris M 16.875 18.5 0.91 Oblate spheroidal spherical 

genus species Size Polar diameter Equatorial diameter PIE ratio Shape ornamentation 

,cl 
Acacia karoo M 45 42.25 1.07 Prolate spheroidal psilate 

Acacia longifolia M 45.125 43.125 1.05 Prolate spheroidal psilate 

I Acacia 
meamsii M 43 39.75 1.08 Prolate spheroidal psilate 

Acacia saligna L 50.375 50 1.01 Prolate spheroidal psilate 

Alysicarpus rugosus M 40.75 41 0.99 Oblate spheroidal perforate I Argyrotobium pauciflorum M 27.625 25.75 1.07 Prolate spheroidal reticulate 

Argyrotobium speciosum M 26.75 21 1.27 Subprolate psilate 

Argyrolobium sutherlandii M 31.125 26.5 1.17 Subprolate psilate I Argyrotobium tuberosum M 28.75 24.625 1.17 Subprolate reticulate 

Argyrotobium tumentosum M 26.625 18.5 1.44 Prolate reticulate I Aspalathus altissima M 20.875 18.875 1.11 Prolate spheroidal reticulate 

Aspalathus bodkinii M 16.125 14.125 1.14 Subprolate psilate 

Aspalathus bracteata M 21.375 18.625 1.15 Subprolate psilate I Aspalathus costulata M 21.125 19 1.11 Prolate spheroidal perforate 

Aspalathus divaricata M 18.625 14.875 1.25 Subprolate psilate 

Aspalathus flexuosa M 18.625 15 1.24 Subprolate psilate I Aspalathus galeata M 25.875 23.25 1.11 Prolate spheroidal reticulate 

Aspalathus hirta M 23.375 19 1.23 Subprolate psilate I Aspalathus hispida M 15.25 13 1.17 Subprolate psilate 

Aspalathus lanata M 19.75 16.25 1.22 Subprolate psilate 

Aspalathus lanceifolia M 20.375 18 1.13 Prolate spheroidal psilate I Aspalathus lanifera M 21.5 19.25 1.12 Prolate spheroidal psilate 

Aspalathus linearis M 19 17.875 1.06 Prolate spheroidal psilate 

Aspalathus polycephala M 18.5 15.25 1.21 Subprolate psilate I Aspalathus quinquifolia M 24.5 21.25 1.15 Subprolate perforate 

Aspalathus spicata M 21 19.875 1.06 Prolate spheroidal psilate 

I 
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Aspalathus spinosissima M 21.25 19.25 1.1 Prolate spheroidal psilate I Aspalathus tridentata M 17.625 15.625 1.13 Prolate spheroidal psilate 

Aspalathus triquetra M 23.5 19.125 1.23 Subprolate reticulate 

I Aspalathus wlnerans M 19 20 0.95 Oblate spheroidal psilate 

Aspalathus wormbeana M 17.25 16.875 1.02 Prolate spheroidal psllate 

Buchenroedera multiflora M 18.125 17.375 1.04 Prolate spheroidal psilate 

ICalpumia aura M 20.75 16.875 1.23 Subprolate reticulate 

Cassia longiracemosa M 36.25 30.625 1.18 Subprolate reticulate 

Cassia occidentalis M 50.25 47 1.07 Prolate spheroidal psilate 

ICoelidium ce<larbergiensis M 21.625 20.625 1.05 Prolate spheroidal psilate 

Coelidium villosum M 19 17.5 1.09 Prolate spheroidal psilate 

1
Dolichos buchanii M 42.75 40.25 1.06 Prolate spheroidal reticulated 

Entada spicuta M 37.125 27.5 1.35 Prolate psilate 

Eriosema glomeratum M 31.5 26.5 1.19 Subprolate reticulated 

I lndigofera adenoides M 22.625 21 .625 1.05 Prolate spheroidal psilate 

lndigofera amoena M 29.75 26.5 1.12 Prolate spheroidal psilate 

lndigofera homblei M 49.25 44.375 1.11 Prolate spheroidal reticulate I lndigofera sessifolia M 24 22.125 1.08 Prolate spheroidal psilate 

Lebeckia cytisoides M 19.125 16.125 1.19 Subprolate psilate 

Lebeckia simsiana M 17.5 14.5 1.21 Subprolate psilate 

I lessertia perennans M 29.625 25.375 1.17 Subprolate reticulate 

Lessertia physodes M 29.25 22.5 1.3 Subprolate reticulate I Latononis corymbosa M 27 21 .25 1.27 Subprolate psilate 

Latononis humifusa M 34.125 28 1.22 Subprolate reticulate 

Melolobium candicans M 29.125 28.625 1.02 Prolate spheroidal reticulate 

I Melolobium microphyllum M 33.875 26.5 1.28 Subprolate reticulate 

Melolobium obcordatum M 27.5 27.375 Prolate spheroidal reticulate 

Newtonia hildebrandtii M 37.75 27 1.4 Prolate psilate I Podalyria pearsonii M 20.25 15.5 1.31 Subprolate psilate 

Priestteya umbellifera M 24.75 14.625 1.69 Prolate reticulate I Prosopis glandulosa M 33.625 35.875 0.94 Oblate spheroidal psilate 

Psoralea aphylla M 27.75 28.5 0.97 Oblate spheroidal reticulate 

Psoralea oligophylla M 28.25 27.875 1.01 Prolate spheroidal reticulate I Psoralea pinnata M 36.125 35.125 1.03 Prolate spheroidal reticulate 

Psoralea triantha M 24.125 25.625 0.94 Oblate spheroidal reticulate 

Rafnia ampleicaulis M 17.5 15.625 1.12 Prolate spheroidal psilate 

IRafnia capensis M 19.125 15.125 1.26 Subprolate psilate 

Rafnia oppositia M 13.75 14.5 0.95 Oblate spheroidal psilate I Rafnia spicata M 15.875 13 1.22 Subprolate psilate 

Rafnia triflora M 20.375 15.75 1.29 Subprolate psilate 

Rhyncosia ciliata M 41.5 35.5 1.17 Subprolate reticulate 

I Sesbania dummeri M 42.75 35.125 1.22 Subprolate reticulate 

Sesbania greenwayi M 34.375 28.625 1.2 Subprolate reticulate 

Tephrosia capensis M 36.25 31 .25 1.16 Subprolate psilate I Tephrosia linearis M 48.625 40.875 1.19 Subprolate reticulate 

Trifolium burchellianum M 46.125 34.75 1.33 Subprolate reticulate 

I 
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Vicia sativa M 34.75 22.375 1.55 Prolate perforate 

IW,~a sericea M 19.625 15.125 1.3 Subprolate psilate 

Wlbofgia tetraptia M 15.125 14.75 1.03 Prolate spheroidal psilate 

:Ism llpecies Size Paar diameter Equatorial clameter PIE ratio Shape omamenlallon 

Anapalina nervosa L 68.875 40 1.72 Prolate striate 

IAristea africana M 47.5 35.75 1.33 Subprolate reticulate 

Aristea capitata L 60.375 51 1.18 Subprolate striate,eticulate 

Aristea cuspidata M 44.125 36.25 1.22 Subprolate reticulate 

IAristea oligocephala M 56 37.25 1.5 Prolate macro,eticulate 

Babiana disticha L 73.625 49.375 1.49 Prolate reticulate 

1Babiana ecklonii L 66.75 46.25 1.44 Prolate reticulate 

Babiana pillosa L 64.375 39.75 1.62 Prolate reticulate 

Babiana plicata L 78.25 47.375 1.65 Prolate reticulate 

1Babiana sambucina M 57.5 30 1.92 Prolate reticulate 

Babiana scabrifolia L 66.25 45.75 1.45 Prolate reticulate 

Bobartia macrospatha M 45.75 34.75 1.32 Subprolate reticulate 

1~erama pansum M 60.25 39 1.54 Prolate reticulate 

~erama pendlAa L 78.5 64.75 1.21 Subprolate reticulate 

1
~erama robustum L 59.75 47.75 1.25 Subprolate retiruate 

Engysiphon longetubus L 80.75 62.25 1.3 Subprolate perforate 

Galaxia ovata L 62.25 47 1.32 Subprolate reticulate with gemma I Geissorhiza aspera M 49.125 46.75 1.05 Prolate spheroidal reticulate 

Geissorhiza bolusii M 47.5 34.125 1.39 Prolate striate,eticulate 

Geissomiza cedarmontana M 38.625 28.875 1.34 Prolate reticulate I Geissomiza confusa L 69.875 48.75 1.43 Prolate reticulate 

Geissorhiza juncea M 48.5 37.375 1.3 Subprolate reticulate 

I Geissomiza 
longifolia L 59.875 48.5 1.23 Subprolate perforate 

Geissomiza louisabolusae L 56.25 48.125 1.17 Subprolate perforate 

Geissorhiza parva M 43.375 30.125 1.44 Prolate reticulate I Geissorhiza scillaris M 40 29.125 1.37 Prolate reticulate 

Geissorhiza umbrosa L 61.5 55.25 1.11 Prolate spheroidal reticulate 

Gladiolus angustus L 59.75 48.875 1.22 Subprolate perforate I Gladiolus carinatus L 53.625 47.5 1.13 Prolate spheroidal reticulate 

Gladiolus hyaHnus L 60.5 42.125 1.44 Prolate reticulate 

Gladiolus inflatus M 52 40 1.3 Subprolate reticulate I Gladiolus liliaceus L 58.875 41 .875 1.41 Prolate perforate 

Gladiolus odoratus L 57.875 43.75 1.32 Subprolate reticulate I Gladiolus pritzelii L 62.125 46.625 1.33 Prolate psilate 

Gladiolus scullyi M 56.5 40 1.41 Prolate psilate 

Gladiolus tristis L 67.5 45.5 1.48 Prolate perforate I Gladiolus uysiae L 60.375 40.625 1.49 Prolate reticulate 

Hesperantha bachnannii M 34.75 29 1.2 Subprolate perforate 

Hesperantha elsiae M 50.5 37.5 1.35 Prolate reticulate I Hesperantha falcata M 41.125 29.875 1.38 Prolate reticulate 

Hesperantha radiata M 36.625 29 1.26 Subprolate psilate 

I 
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Homeria cedannontana L 65.5 44.125 1.48 Prolate striate-reticulate 

IHomeria cookii M 51.125 43.25 1.18 Subprotate reticulate 

Homeria flaccida L 63.75 55.25 1.15 Subprotate reticulate 

IHomeria flavescens L 68.375 51 1.34 Prolate reticulate 

Homeria miniata L 64.875 51 1.27 Subprotate reticulate 

Homeria ochroleuca L 68.25 51.875 1.32 Subprotate reticulate 

IHomeria tenuis M 45.25 34.75 1.3 Subprotate reticulate 

lxia capillaris M 36.875 24.375 1.51 Prolate reticulate 

lxia maculata M 47.875 32.75 1.46 Prolate perforate 

llxia paucifotia M 54.25 36.5 1.49 Prolate perforate 

lxia rapunculoides M 37.375 23 1.63 Prolate psilate 

bcia scillaris M 31.875 22.875 1.39 Prolate psilate 

llapeirousia fabricii L 80.5 46.625 1.73 Prolate reticulate 

Lapeirousia falcata M 60.5 38.25 1.58 Prolate reticulate 

I Lapeirousia jacquinii L 87.75 46.625 1.88 Prolate perforate 

Lapeirousia micrantha M 55.75 36.25 1.54 Prolate psilate 

Micranthus alopecuroides M 49.5 43.125 1.15 Subprotate reticulate 

1~aea anomala M 61.75 36.75 1.68 Prolate reticulate 

Moraea Barkerae M 53.625 37.625 1.43 Prolate reticulate 

1::: 

edulis L 60.5 42.75 1.42 Prolate reticulate 

fugax L 59.875 47.625 1.26 Subprotate reticulate 

Moraea papilionaceae M 48.75 34.5 1.41 Prolate reticulate 

l~aea textilis L 75.125 46.75 1.61 Prolate reticulate 

~aea ungilata M 34.875 23.875 1.46 Prolate psilate 

Romulae atranda M 48.25 30.875 1.56 Prolate reticulate 

IRomulae cruciata M 46 30.875 1.49 Prolate reticulate 

Romulae rosea L 64.375 40.5 1.59 Prolate reticulate 

Sparaxis elegans L 63.875 41.5 1.54 Prolate perforate 

I Thereianthus bracteotatus M 56 36.75 1.52 Prolate perforate 

Tritonia crisps L 67.5 42.5 1.59 Prolate perforate 

ITritonia lineata L 73.125 53 1.38 Prolate reticulate 

Tritonia seavigera L 76.25 52.75 1.45 Prolate reticulate 

Tritoniopsis nemorosa L 59.125 41.25 1.43 Prolate reticulate 

ITritoniopsis nervosa L 63.5 49 1.3 Subprotate striate-reticulate 

Tritoniopsis parviflora M 61.125 34.125 1.79 Prolate perforate 

Tritoniopsis ramosa M 49.375 36.25 1.36 Prolate psilate 

1Synnotia variegate L 66.125 42.25 1.57 Prolate reticulate 

Watsonia marginata L 64.75 48.375 1.34 Prolate perforate 

IWatsonia meriana L 99.5 76.25 1.3 Subprotate striate-reticulate 

Watsonia stokoei L 79.125 49.5 1.6 Prolate perforate 

Witsenia maura L 87.75 69.25 1.27 Subprotate striate-reticulate with gemma 

t' species Size Polar diameter Equatorial diameter PIE ratio Shape ornamentation 

Aulax cancellata M 35.125 39.625 0.89 Oblate spheroidal perforate 

1Brabeium stellatifolium M 31 21 1.48 Prolate psilate 

Leucodendron arcuatum M 43.75 38.125 1.15 Subprotate psilate 

I 
I 



I 
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Leucodendron brunioides M 34.625 21.875 1.58 Prolate reticulate 

I Leucodendron chamelaea M 33.75 23.875 1.41 Prolate psilate 

Leucodendron dubium M 33.5 22.75 1.47 Prolate psilate 

I Leucodendron glaberrimum M 31.125 25.375 1.23 Subprotate psilate 

Leucodendron loranthifotium M 39.75 29.875 1.33 Prolate psilate 

Leucodendron nitida M 36.875 25.875 1.43 Prolate reticulate 

I Leucodendron pubescens M 32.75 22.75 1.44 Prolate perforate 

Leucodendron rubrum M 38.5 26.25 1.47 Prolate perforate 

Leucodendron salignum M 29.375 17.375 1.69 Prolate perforate 

lleucodendron spissifotium M 26.75 21.625 1.24 Subprotate reticulate 

Leucospermum calligerum M 38.75 25.125 1.54 Prolate reticulate 

lleucospermum reflexum M 51.875 27.5 1.89 Prolate striate-reticulate 

Leucospermum truncatulum M 41 27.25 1.5 Prolate reticulate 

Mimetes hirtus M 32.625 23.375 1.4 Prolate psilate 

IParanomis bolusii M 28.5 19 1.5 Prolate psilate 

Paranomus bracteotaris M 22.125 14 1.58 Prolate reticulate 

Paranomus spicatus M 33 22.375 1.47 Prolate peforate 

IParanomus tomentosus M 29.5 20.625 1.43 Prolate reticulate 

Protea acaulos M 22.5 16.375 1.37 Prolate reticulate with raised pole 

IProtea 
acuminata M 18.625 14.125 1.32 Subprolate psilate 

Protea angustata M 22.5 15.125 1.49 Prolate psilate with indented pole 

Protea caffra M 27.375 19.75 1.39 Prolate striate-reticulate 

I Protea cynaroides M 35.125 23 1.53 Prolate psilate 

Protea glabra M 21.375 13.25 1.61 Prolate psilate 

Protea laevis M 22.625 16.75 1.35 Prolate psilate with indented pole 

I Protea laurifotia M 26.75 19.75 1.35 Prolate psilate with indented pole 

Protea nitida M 21.625 13.375 1.62 Prolate psilate 

Protea pendula M 18.75 13.25 1.42 Prolate psilate 

IProtea pityphytla M 30.625 19.5 1.57 Prolate psilate with indented pole 

Protea punctata M 23.875 15.75 1.52 Prolate psilate 

I Protea recondita M 26.25 17 1.54 Prolate psilate with indented pole 

Protea repens M 22.875 16 1.43 Prolate psilate 

Protea subvestita M 35.375 24.625 1.44 Prolate reticulate 

IProtea witzenbergiana M 25.75 16.125 1.6 Prolate psilate with indented midd 

Serruria aemula M 37.75 25.875 1.46 Prolate psilate 

Serruria aithonii M 33.25 26.625 1.25 Subprolate reticulate 

1Serruria cygnea M 36.75 24 1.53 Prolate psilate 

Serruria furcellata M 38.375 27.25 1.41 Prolate reticulate 

1
Serruria leipotdtii M 33.375 22.875 1.46 Prolate reticulate 

Serruria millefolia M 31.25 20.75 1.51 Prolate psilate 

Sorocephalus lanatus M 24.5 18.75 1.31 Subprotate reticulate 

ISpatalla caudata M 25.125 16.5 1.52 Prolate psilate 

Spatalla confusa M 24.375 14.375 1.7 Prolate reticulate 

Spatalla incurva M 21.625 15.75 1.37 Prolate psilate 

ISpataUa tulbaghensis M 24.75 17.25 1.43 Prolate striate-reticulate 

aenus s1!2£!es Size Polar diameter Eguatorial diameter P/Eratio Shae! ornamentation 

I 

I I 
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i1eae 
Cannomois congesta M 52" 44.625 1.17 Subprolate rugulate 

Cannomois dregei M 54 45.375 1.19 Subprolate reticulate 

ICannomois nitida M 50 42.875 1.17 Subprolate perforate 

Cannomois parviflora M 50.625 42.75 1.18 Subprolate reticulate 

Cannomois scirpoides M 44.125 36.25 1.22 Subprolate reticulate 

ICannomois virgata M 47.625 34.75 1.37 Prolate psilate 

Chondropetalum albo-aristatum M 54.875 43.875 1.25 Subprolate reticulate 

Chondropetalum capitatum M 49.25 41.5 1.19 Subprolate rugulate 

IChondropetalum hookerianum M 38.5 32 1.2 Subprolate psilate 

Chondropetalum insigne M 33.125 25.875 1.28 Subprolate psilate 

IChondropetalum macrocarpum M 51.125 41.875 1.22 Subprolate psilate 

Chondropetalum nitidum M 55.125 44.5 1.24 Subprolate psilate 

Elegia capensis M 30.625 26.125 1.17 Subprolate reticulate 

IElegia neesii M 38.375 30.75 1.25 Subprolate reticulate 

Elegia parviflora M 27.125 26.25 1.03 Prolate spheroidal reticulate 

Hypodiscus aristatus M 31.125 24.375 1.28 Subprolate psilate 

I Hypodiscus binatus M 32.5 25.75 1.26 Subprolate psilate 

Hypodiscus neesii . M 43.625 30 1.45 Prolate reticulate 

Hypodiscus squamosus M 31.5 26.75 1.18 Subprolate reticulate 

I Leptocarpus distichus M 39.125 33 1.19 Subprolate reticulate 

Restio bifurcus L 61.375 44.5 1.38 Prolate reticulate 

IRestio cincinnatus M 28.5 24.5 1.16 Subprolate psilate 

Restio curviramis M 40.75 31.375 1.3 Subprolate psilate 

Restio cuspidatus M 38.5 32.875 1.17 Subprolate reticulate 

IRestio filiformis M 42.875 32.875 1.3 Subprolate reticulate 

Restio fratemus M 30.125 27.5 1.1 Prolate spheroidal reticulate 

Restio fruticosus L 59 47.75 1.24 Subprolate reticulate 

IRestio gaudichaudianus M 49.25 35.625 1.38 Prolate reticulate 

Restio gossypinus M 34 24.75 1.37 Prolate reticulate 

IRestio monanthus M 40.625 28.125 1.44 Prolate heterobrochus reticulate 

Restio nanus M 36.25 28.625 1.27 Subprolate heterobrochus reticulate 

Restio nodosus M 45.625 32.375 1.41 Prolate reticulate 

IRestio occultus M 43.625 34.75 1.26 Subprolate reticulate 

Restio ocreatus M 38.375 30 1.28 Subprolate heterobrochus reticulate 

Restio patens M 50.25 40.125 1.25 Subprolate reticulate 

IRestio perplexus M 42.25 39 1.08 Prolate spheroidal reticulate 

Restio rhodocoma M 28.5 24.5 1.16 Subprolate psilate 

IRestio rivulus M 24 20 1.2 Subprolate psilate 

Restio sieberi sieberi M 31.375 25.5 1.23 Subprolate reticulate 

Restio sieberi venustulus M 38.5 28.75 1.34 Prolate heterobrochus reticulate 

IRestio strobilifer M 47.875 36.125 1.33 Subprolate psilate 

Restio triticeus M 51.5 39.75 1.3 Subprolate psilate 

Restio tuberculatus M 46.5 38.5 1.21 Subprolate reticulate 

IRestio wallichii M 35.125 25.875 1.36 Prolate heterobrochus reticulate 

Thamnocortus acuminatus M 36.5 27.375 1.33 Prolate reticulate 

I 

I 
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I Thamnocortus bachmannii M 34.75 26.375 1.32 Subprolate reticulate 

Thamnocortus erectus M 35.875 26.75 1.34 Prolate reticulate 

Thamnocortus schlechteri M 36.75 28.25 1.3 Subprolate reticulate 

IWilldenowia affinis M 49.5 41 1.21 Subprolate reticulate 

Willdenowia arescens M 39.5 30.75 1.28 Subprolate reticulate 

Willdenowia lucaeana M 42.75 34.125 1.25 Subprolate reticulate 

IWilldenowia stokoei M 44.375 39.5 1.12 Prolate spheroidal reticulate 

Willdenowia striate M 34.125 33.125 1.03 Prolate spheroidal reticulate 

=-- lf!'Siel Size Polar diameter Eguatprial clametar PIE 1J1k> Shape ornamentation 

Acmadenia bodkinii M 30.5 21.75 1.4 Prolate reticulate 

IAcmadenia flaccida M 45.25 24.375 1.86 Prolate micro-reticulate 

Acmadenia macradenia M 31.25 18.875 1.66 Prolate micro-reticulate 

Acmadenia teretifolia M 31.75 18.5 1.72 Prolate echinate 

IAdenandra villosa L 71 44.375 1.6 Prolate striate-reticulate 

Agathosma alpine M 39 20.625 1.89 Prolate striate 

Agathosma alticola M 30.375 16.125 1.88 Prolate striate 

IAgathosma bisulca M 24.75 11.75 2.11 Perprolate perforate 

Agathosma bodkinii M 24.625 12.375 1.99 Prolate reticulate 

IAgathosma craspedota M 20.75 12.625 1.64 Prolate micro-reticulate 

Agathosma crenulata M 29.375 18.875 1.56 Prolate perforate 

Agathosma divariculata M 30.125 18.375 1.64 Prolate micro-reticulate 

IAgathosma dregeana M 27.125 13.25 2.05 Perprolate striate 

Agathosma giftbergensis M 27.25 15 1.82 Prolate striate 

Agathosma krakadouwensis M 27.625 13.25 2.08 Perprolate echinate 

IAgathosma microcalyx M 31.375 14.25 2.2 Perprolate striate 

Agathosma squamosa M 26.75 14.125 1.89 Prolate psilate 

IAgathosma stilbeoides M 27 14.875 1.82 Prolate striate 

Clausena anisata M 33.25 27 1.23 Subprolate reticulate 

Diosma acmaephytla M 38.125 23.875 1.6 Prolate reticulate 

IDiosma 
hirsuta M 37.375 25.625 1.46 Prolate striate-reticulate 

Diosma meyeriana M 44.5 29.5 1.51 Prolate striate-reticulate 

Euchaetis elsieae M 33.375 21.5 1.55 Prolate striate-reticulate 

IEuchaetis glomerulata M 35.625 41.375 0.86 Suboblate striate 

Euchaetis longibracteata M 37 25 1.48 Prolate striate 

Macrostylis decipiens M 42.375 25 1.7 Prolate micro-striate-reticulate I Macrostylis ramulosa M 40.375 19.875 2.03 Perprolate micro-striate-reticulate 

Macrostylis squarrosa M 33.375 19.25 1.73 Prolate micro-striate-reticulate 

IMacrostylis tenuis M 38.75 18.875 2.05 Perprolate micro-striate-reticulate 

Phyllosma capensis M 41 26.375 1.55 Prolate micro-reticulate 

genus species Size Polar diameter Equatorial diameter PIE ratio Shape ornamentation 

plriaceae 

Bowkeria verticillata M 18.375 17.75 1.04 Prolate spheroidal reticulate 

Chaenostoma affine M 17.25 12.875 1.34 Prolate perforate 

IDiascia longicomis M 20.625 13.625 1.51 Prolate micro-reticulate 

Hemimeris sabulosa M 26.625 16.25 1.64 Prolate reticulate 

I 
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lxianthes retzioides M 14 13.5 1.04 Prolate spheroidal echinate 

ILimoseUa capensis M 32.5 23.75 1.37 Prolate reticulate 

Manulea laxa s 9.5 9 1.06 Prolate spheroidal psilate 

IManulea rigida s 9.75 9.625 1.01 Prolate spheroidal reticulate 

Melasma sessiliforum M 28.25 29.625 0.95 Oblate spheroidal striate-reticulate 

Nemisia barbata M 25.5 18.75 1.36 Prolate reticulate 

INemisia capensis M 24.125 16.25 1.48 Prolate reticulate 

Nemisia cheiranthus M 14 11 .25 1.24 Subprolate psilate 

Nemisia fruticans M 15.625 13.5 1.16 Subprolate reticulate 

INemsia ligulata M 20.375 14.875 1.37 Prolate reticulate 

Nemisia parviflora M 16.5 14 1.18 Subprolate reticulate 

Oftia africana M 18.5 16.375 1.13 Prolate spheroidal striate I Phyllopodium cuneifolium M 19.25 16.875 1.14 Subprolate reticulate 

Polycarena aurea M 27.375 25.125 1.09 Prolate spheroidal reticulate 

I Polycarena capensis M 20.625 19.625 1.05 Prolate spheroidal reticulate 

Polycarena leipoldtii M 29.125 25.375 1.15 Subprolate reticulate 

Polycarena rariflora M 19 16.625 1.14 Subprolate reticulate 

1Selago corymbosa M 25.625 21.5 1.19 Subprolate reticulate 

Selago forbesii M 20 18.625 1.07 Prolate spheroidal reticulate 

Sopubia cana. M 40.75 30.75 1.33 Subprolate reticulate 

lsutera aurantiaca M 15.5 14 1.11 Prolate spheroidal striate-reticulate 

Sutera foetida M 15.625 14.125 1.11 Prolate spheroidal reticulate I Sutera halimifolia M 22 19.25 1.14 Subprolate reticulate 

Sutera linifolia M 17.5 13.75 1.27 Subprolate reticulate 

Sutera pinnatifida M 19.75 17.5 1.13 Prolate spheroidal reticulate 

I Sutera tristis M 32 30.125 1.06 Prolate spheroidal reticulate 

Walafrida paniculata M 20.625 18 1.15 Subprolate reticulate 

Zaluxianskya capensis M 20.875 21 .125 0.99 Oblate spheroidal reticulate 

I 
I 
I 
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Appendix 2. Showing other variables measured or observed, as stated in the methods section. 
length of 

enus s ecies col us membrane Coli ori col i size µm 

izoaceae 

I 
Adenogramma molluga s 3 0 long 31.375 

Galenia fruticosa s 3 0 long 40.25 

Galenia sarcophylla g 3 0 long 47.875 

I Limeum fenestratum s 3 0 long 37.375 

Phamaceum elongatum s 3 0 long 38.875 

Phamaceum lanatum s 3 0 long 31.375 

I Phamaceum serryllifolium s 3 0 long 31.375 

Polpoda capensis g 3 0 short 39.125 

I 
Tetragonia arbuscula g 3 0 long 56.125 

Tetragonia robusta g 3 0 long 64.375 

size 
enus s ecies notes col i size col ori µm 

slceae 
Arctotheca repens thin 3 0 38 

Arctotis acaulis thin 3 0 40 

I 
Arctotis Arctotoides thin 3 0 51 

Arctotis aspera thin 3 3 42 

Arctotis leicarpa thin 3 0 34 

I Aster bakerianus thin 3 0 87 

Aster hisp. large variation in spines thin 3 0 77 

Athanasia dregeana thin 3 3 63 

I Athanasia flexuosa cresentric thick 3 0 41 

Athanasia linifolia cresentric thick 3 0 65 

I 
Athanasia microphylla cresentric semi 3 0 47 

Athanasia schizolepis cresentric thick 3 0 48 

Athrixia fontana thin 3 0 69 

I Athrixia phylicoides thin 3 0 55 

Berkheya curdvoides lophate thin 3 0 72 

Berkheya discolor thin 3 3 75 

I Berkheya purpurea lophate thin 3 0 90 

Brachylaena discolor geniculum thin 3 0 77 

I 
Callilepsis laureola thin 3 0 75 

Castalis nudicaulis thin 3 0 58 

Chrysocoma candelabrum thin 3 0 38 

I Chrysocoma tenuifolia thin 3 0 51 

Cineraria aspera thin 3 0 44 

Cineraria lobata thin 3 0 53 

I Cineraria platycarpa thin 3 3 62 

Cineraria tomentosa thin 3 3 77 

I 
Circium valgare thin 3 0 116 

Conysa scubrida thin 3 0 50 

Corymbium africanum thin 3 0 60 

I 
I 



I 
I 

Corymbium laxum thin 3 0 85 

I Corymbium villosum thin 3 3 92 

Cotula heterocarpa thick 3 0 46 

I 
Cotula turbinata semi 3 0 45 

Dimorphotheca cuneata thin 83 

Disparago ericoides thin 3 3 44 

I Elytropappus gnaphaloides thin 3 3 40 

Elytropappus rhinocerotis thin 3 3 67 

Eriocephalus africanus geniculum semi 3 3 41 

I Eriocephalus ericoides thin 3 3 48 

Eriocephalus eximus thin 3 0 49 

I 
Eriocephalus racemosis geniculum semi 3 3 39 

Eriocephalus spinescens thin 3 0 49 

Euryops imbricatus thin 3 0 38 

I Euryops lenuissimus thin 3 0 79 

Euryops othonnoides thin 3 0 35 

Euryops speciosissimus thin 3 0 46 

I Euryops tagetoides thin 3 0 40 

Euryops virginicus thin 3 0 59 

Euryops wageneri thin 3 3 49 

I Felicia amelloides thin 3 3 57 

Felicia amoena thin 3 0 39 

I 
Felicia cymbalariae thin 3 0 37 

Felicia ferculacea thin 3 0 41 

Felicia filifolia thin 3 0 58 

I Felicia hispida thin 3 0 43 

Felicia scabra thin 3 0 44 

Felicia tenella thin 29 

I Garleum hippinatum thin 0 3 56 

Gazania durineifolia lophate thin 0 0 103 

I 
Gazania krebsiana lophate thin 0 0 86 

Gazania lichtensteinii lophate thin 0 0 74 

Geigeria africana thin 3 3 68 

I Geigeria omativa thin 3 3 57 

Gnaphalium luteo-album thin 3 0 41 

Gnaphalium undulatum thin 3 0 48 

I Gynodiscus capillaris thin 3 0 29 

Helichrysum aregeanum thin 3 0 43 

I 
Helichrysum argyrophyllum geniculum semi 3 0 51 

Helichrysum cylindrifolium thin 3 0 32 

Helichrysum cymosum thin 3 0 45 

I Helichrysum foetidum thin 3 0 43 

Helichrysum helianthemifolium thin 3 0 44 

Helichrysum glomeratum thin 3 0 53 

I Helichrysum lucioides thin 3 0 50 

Helichrysum micronifolium thin 3 0 55 

I 
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Helichrysum odoratissimum thin 3 3 44 

I Helichrysum rosum thin 3 3 48 

Helichrysum rugulosum thin 3 0 42 

I 
Helichrysum rutilans thin 3 0 30 

Helichrysum setosuma geniculum semi 3 0 66 

Helichrysum sqamosum thin 3 0 60 

I Helichrysum subglomeratum thin 3 0 47 

Helichrysum teretifolium thin 3 0 31 

Helichrysum tinctum thin 3 0 33 

I Helichrysum zeyheri thin 3 0 48 

Helipterum canescens thin 3 3 51 

I 
Helipterum dregeanum thin 3 3 61 

Helipterum flavum thin 3 3 60 

Helipterum variegatum thin 53 

I Hertia alata thin 3 3 61 

Hippia pilosa genlculum thick 3 3 39 

Hirpicum alienatum lophate thin 0 0 101 

I Lachnospermum ericoides thin 3 3 46 

Lasiospermum pedunculare thin 3 3 39 

Leysera gnaphaloides thin 3 3 41 

I Lidbeckia lobata geniculum semi 3 3 41 

Macowania glandulosa thin 3 3 73 

I 
Mairea ecklonis thin 3 3 38 

Mairea microcephalus thin 3 0 38 

Mairea perezioides thin 3 0 40 

I Metalasia cephalotes thin 3 0 46 

Metalasia seriphilifolia thin 3 0 45 

Microglossa mespilifolia thin 3 0 56 

I Microglossa pyrifolia thin 3 0 56 

Osteospermum amplectens thin 3 3 47 

I 
Osteospermum calendulaceum thin 3 3 58 

Osteospermum grandiflorum thin 3 3 50 

Osteospermum imbricatum thin 3 0 47 

I Osteospermum microphyllum thin 3 3 48 

Osteospermum polygaloides thin 3 0 44 

Osteospermum scariosum thin 3 3 49 

I Osteospermum sinuatum thin 3 3 57 

Osteospermum spinescens thin 3 3 53 

I 
Otthonia alata thin 3 3 42 

Otthonia alba thin 3 3 40 

Otthonia auriculifolia thin 3 3 40 

I Otthonia eriocarpa thin 3 3 60 

Otthonia furcata thin 3 3 42 

Otthonia humilis geniculum semi 3 3 44 

I Otthonia multicaulis thin 3 3 37 

Otthonia pavonia thin 3 3 51 

I 
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Pentzia calcarea geniculum semi 3 0 37 

I Pentzia incana genlculum thick 3 3 47 

Pentzia punctata genlculum semi 3 0 65 

I 
Pentzia quinquefolia geniculum thick 3 0 47 

Pentzia spinescens geniculum thick 3 3 51 

Phymasperrnum paruifolium geniculum semi 3 3 59 

I Plecostachys polifolia thin 3 0 42 

Pteronia aspalatha thin 3 0 47 

Pteronia camporata thin 3 3 so 

I Pteronia divaricata thin 3 0 55 

Pteronia glomerata thin 3 0 74 

I 
Pteronia incana thin 3 0 107 

Pteronia membranaceae thin 3 0 76 

Pteronia patens thin 3 0 51 

I Pseudographalium undulatum thin 3 0 29 

Rhelhania calycina thin 3 3 48 

Rhelhania corymbosa thin 3 3 40 

I Rhelhania pumila thin 3 3 37 

Rhelhania sedifolia thin 3 3 43 

Rosenia humilis thin 3 3 59 

I Rosenia oppositifolia thin 3 0 70 

Rosenia spinescens thin 3 3 52 

I 
Senecio amabilis thin 3 0 39 

Senecio angulatus thin 3 3 79 

Senecio angustifolius thin 3 48 

I Senecio articulatus thin 3 0 83 

Senecio asperulus thin 3 0 77 

Senecio brevidentatus thin 3 0 66 

I Senecio bupleuroides thin 3 0 76 

Senecio cone. thin 3 0 68 

I 
Senecio cotyledon is thin 3 0 64 

Senecio eriobasis thin 3 0 46 

Senecio erosus thin 3 3 48 

I Senecio erubescens thin 3 3 57 

Senecio grandiflorus thin 3 0 39 

Senecio haworthii thin 3 3 38 

I Senecio longifolius thin 3 3 63 

Senecio madagascarrensis thin 3 0 52 

I 
Senecio nupifolius thin 3 0 74 

Senecio paniculatus thin 3 0 38 

Senecio pinnulatus thin 3 0 53 

I Senecio pterophorus thin 3 0 59 

Senecio speciosus thin 3 0 70 

Senecio sophioides thin 3 0 38 

I Stilpnophytum linifolium geniculum thick 3 0 63 

Stoebe intricata thin 3 3 44 

I 
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Stoebe leucocephala thin 3 0 65 

I Stoebe vulgare thin 3 0 62 

Tagetes minata thin 3 0 62 

I 
Tarchonanthus camphoratus thin 3 0 80 

Ursinia anthemoides thin 3 3 41 

Ursinia nana thin 0 3 44 

I Ursinia punctata thin 3 3 42 

Ursinia rigidula thin 0 3 42 

Ursinia serica thin 3 3 41 

I Ursinia subfloculosa thin 3 3 48 

Veridium decurrens thin 3 0 49 

I 
Vernonia anisuchaetoides thin 3 3 73 

Vernonia capensis lophate thin 3 0 81 

I 
!genus species cata-ulcer ventral-cryptocolpl distinctness sizeµm :.e 

Bulbosylis burchellii 0 71.3 

I Carex zuluensis 1 3 anisopolar colpi 92.3 

Carpha bracteosa 3 isopolar colpi 87.8 

I 
Carpha glomerata 1 3 isopolar colpi 95 

Chrysithrix dodii 0 103 

Chrysithrix capensis 0 91 

I Chrysithrix junciformis 0 98.5 

Cyperus compactus 2 isopolar colpi 85 

Cyperus esculentus 3 isopolar colpi 67.3 

I Cyperus fastigatus 5 isopolar colpi 58.3 

Cyperus longus 3 isopolar colpi 54.3 

I 
Cyperus rupestris 1 3 isopolar colpi 83.5 

Cyperus sphaerospermus 3 isopolar colpi 41.5 

Cyperus tenellus 0 54.3 

I Epischoenus adnatus 0 90.8 

Ficinia acuminata 1 0 65.5 

Ficinia anceps 1 0 66.5 

I Ficinia argyrolopa 1 4-5 anisopolar colpi 83.5 

Ficinia brevifolia 1 4 anisopolar colpi 62 

I 
Ficinia bulbosa 1 4 anisopolar colpi 68.8 

Ficinia capitella 4 anisopolar colpi 68 

Ficinia cinnamomea 1 4 anisopolar colpi 59.8 

I Ficinia elongata 4 isopolar colpi 69 

Ficinia fascicularis 0 58.5 

Ficinia filiformis 0 58.3 

I Ficinia gracilis 0 85.8 

Ficinia gracilis 1 0 64 

I 
I 
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Ficinia gracilis 1 0 79.3 

I Ficinia gydomoniana 0 82.3 

Ficinia indica 1 3 anisopolar colpi 67 

I 
Ficinia ixioides 1 0 77.3 

Ficinia micrantha 0 0 59 

Ficinia nigrescens 1 3-4 isopolar colpi 70 

I Ficinia secunda 1 5 anisopolar colpi 69.8 

Ficinia striata 1 4 anisopolar colpi 75.3 

Fuirena coerulescens 0 91.3 

I Fuirena hirsuta 1 0 89.5 

lsolepis prolifer 1 0 65 

Juncellus laevigatus 3 isopolar colpi 67.5 I Macrochaetium ecklonii 0 91.3 

Mariscus congestus 1 0 52.8 

I Cyperus rupestrus 1 4 isopolar colpi 76.8 

Cyperus papyrus 3 isopolar colpi 55.3 

Pycreus polystachyus 4 isopolar colpi 51.3 

I Scleria bulbifera 1 3 isopolar colpi 77.5 

Scleria woodii 1 0 60 

Seirpus modosus 3 anisoplar colpi 70.3 I Tetraria compar 3 isopolar colpi 80.3 

Tetraria crinifolia 1 3 isopolar colpi 83 

I 
Tetraria cuspidata 1 3 isopolar colpi 98.3 

Tetraria fasciata 3 anisoplar colpi 133 

Tetraria ferruginea 3 anisoplar colpi 101 

I Tetraria fourcadei 3 isopolar colpi 141 

Tetraria maculata 1 3 isopolar colpi 112 

Tetraria picta 1 3-4 isopolar colpi 93 

I Tetraria pubescens 1 3 isopolar colpi 78 

Tetraria ustulata 3 anisoplar colpi 176 

I 
Tetraria vaginata 1 3 isopolar colpi 96.3 

I 
I 
I 
I 
I 
I 
I 



s ecies monad-tetrad notes col ori amb size µm 

3ceae 

liserica gracilis monad geniculate 3 3 hexagonal 33 

nesorrhiza filicaulis monad geniculate 3 3 circular 33 

leri_a 
ericoides monad ageniculate 3 3 hexagonal 34 

m1a recurvata monad geniculate 3 3 hexagonal 24 

Erica acuta tetrad coaperturate 4 0 circular 49 

1: articularis tetrad coaperturate 4 4 circular 73 

bergiana tetrad coaperturate 4 4 circular 63 

Erica bruniades tetrad coaperturate 4 4 triangular 67 

I: calycina tetrad coaperturate 4 4 triangular 68 

cernua tetrad coaperturate 4 0 circular 70 

Erica chamissonis tetrad coaperturate 4 0 triangular 72 

lea corifolia tetrad coaperturate 4 4 bulbous 73 

Erica copiosa tetrad coaperturate 4 0 bulbous 54 

1: cristiflora tetrad coaperturate 3 0 bulbous 60 

curviflora tetrad coaperturate 4 0 circular 73 

Erica daphniflora tetrad coaperturate 4 0 circular 67 

I: eugenea tetrad coaperturate 4 4 circular 97 

haematosiphon tetrad coaperturate 3 0 bulbous 72 

Erica hirtiflora tetrad coaperturate 4 4 circular 60 

I: humifusa tetrad coaperturate 4 0 bulbous 47 

junonia tetrad non coaperturate 6 0 triangular 70 

1: lucida tetrad coaperturate 4 4 circular 57 

lutea tetrad coaperturate 4 0 circular 66 

Erica maderi tetrad coaperturate 4 0 bulbous 65 

1: monsoniana tetrad coaperturate 4 4 circular 81 

nubigena tetrad coaperturate 4 4 circular 66 

Erica nudiflora monad ageniculate 3 0 circular 65 

I: philippioides tetrad coaperturate 4 4 bulbous 44 

rubiginosa tetrad coaperturate 4 4 triangular 69 

1: senilis tetrad coaperturate 4 4 circular 68 

subdulata tetrad coaperturate 4 0 circular 88 

Erica thunderbergii monad geniculate 3 0 hexagonal 36 

1: tumida tetrad coaperturate 4 4 bulbous 77 

verecunda tetrad coaperturate 4 0 bulbous 49 

Erica woodii tetrad coaperturate 4 0 bulbous 48 

lsebachia ciliaris monad geniculate 3 3 hexagonal 35 

I 
I 
I 
I 
I 



I S!!!US s~es In E!2!~ad colei 22" distinctness notes I!!!! 

Fabaceae 

I 
Acacia karoo 16 0 0 87 

Acacia longifolia 16 0 0 88 

Acacia meamsii 16 0 0 83 

I Acacia saligna 16 0 0 ## 

Alysicarpus rugosus 1 0 3 tri-angulaperturate nongeniculate 82 

Argyrolobium pauciflorum 1 3 0 tri-zonocolpate geniculate 53 

I Argyrolobium speciosum 3 0 tri-zonocolpate geniculate 48 

Argyrolobium sutherlandii 3 3 tri-zonocolporate geniculate 58 

Argyrolobium tuberosum 3 0 tri-zonocolpate geniculate 53 

I Argyrolobium tumentosum 1 3 0 tri-zonocolpate geniculate 45 

Aspalathus altissima 3 0 tri-zonocolpate demicolpate 40 

I 
Aspalathus bodkinii 3 0 tri-zonocolpate demicolpate 30 

Aspalathus bracteata 3 0 tri-zonocolpate geniculate 40 

Aspalathus costulata 1 3 0 tri-zonocolpate geniculate 40 

I Aspalathus divaricata 3 0 tri-zonocolpate geniculate 34 

Aspalathus flexuosa 3 0 tri-zonocolpate geniculate 34 

Aspalathus galeata 1 3 0 tri-zonocolpate geniculate 49 

I Aspalathus hirta 1 3 0 tri-zonocolpate geniculate 42 

Aspalathus hispida 3 0 tri-zonocolpate geniculate 28 

I 
Aspalathus lanata 3 0 tri-zonocolpate geniculate 36 

Aspalathus lanceifolia 3 0 tri-zonocolpate geniculate 38 

Aspalathus lanifera 1 3 0 tri-zonocolpate geniculate 41 

I Aspalathus linearis 1 3 0 tri-zonocolpate geniculate 37 

Aspalathus polycephala 1 3 0 tri-zonocolpate geniculate 34 

Aspalathus quinquifolia 3 0 tri-zonocolpate geniculate 46 

I Aspalathus spicata 3 0 tri-zonocolpate geniculate 41 

As pa lath us spinosissima 3 0 tri-zonocolpate geniculate 41 

I 
As pa lath us tridentata 3 0 tri-zonocolpate geniculate 33 

Aspalathus triquetra 3 0 tri-zonocolpate nongeniculate 43 

Aspalathus vulnerans 1 3 0 tri-zonocolpate geniculate 39 

I Aspalathus wormbeana 3 0 tri-zonocolpate geniculate 34 

Buchenroedera multiflora 3 0 tri-zonocolpate geniculate 36 

Calpumia aura 3 0 tri-zonocolpate geniculate 38 

I Cassia longiracemosa 3 0 tri-zonocolpate demicolpate 67 

Cassia occidentalis 3 0 tri-zonocolpate geniculate 97 

I 
Coelidium cedarbergiensis 3 0 tri-zonocolpate geniculate 42 

Coelidium villosum 1 3 0 tri-zonocolpate geniculate 37 

Dolichos buchanii 1 3 0 tri-zonocolpate geniculate 83 

I Entada spicuta 16 0 0 65 

Eriosema glomeratum 1 0 3 tri-zonoporate genlculate 58 

lndigofera adenoid es 3 0 tri-zonocolpate geniculate 44 

I lndigofera amoena 3 0 tri-zonocolpate genlculate 56 

lndigofera homblei 3 0 tri-zonocolpate geniculate 94 

lndigofera sessifolia 3 0 tri-zonocolpate geniculate 46 

I Lebeckia cytisoides 3 0 tri-zonocolpate geniculate 35 

Lebeckia simsiana 1 3 0 tri-zonocolpate geniculate 32 

I 
Lessertia perennans 3 3 tri-zonocolporate geniculate 55 

Lessertia physodes 3 3 tri-zonocolporate geniculate 52 

I 
I 



I 
I 

Latononis corymbosa 3 0 tri-zonocolpate demicolpate 48 

I Latononis humifusa 3 0 tri-zonocolpate geniculate 62 

Melolobium candicans 3 0 tri-zonocolpate demicolpate 58 

I 
Melolobium microphyllum 3 0 tri-zonocolpate demicolpate 60 

Melolobium obcordatum 1 3 0 tri-zonocolpate geniculate 55 

Newtonia hildebrandtii 1 3 0 tri-zonocolpate demicolpate 65 

I Podalyria pearsonii 3 0 tri-zonocolpate demicolpate 36 

Priestleya umbellifera 3 0 tri-zonocolpate geniculate 39 

Prosopis glandulosa 3 3 tri-zonocolporate geniculate 70 

I Psoralea aphylla 3 3 tri-zonocolporate nongeniculate 56 

Psoralea oligophylla 3 3 tri-zonocolporate nongeniculate 56 

I 
Psoralea pinnata 3 3 tri-zonocolporate nongeniculate 71 

Psoralea triantha 3 3 tri-zonocolporate nongeniculate so 
Rafnia ampleicaulis 3 0 tri-zonocolpate demicolpate 33 

I 
Rafnia capensis 3 0 tri-zonocolpate geniculate 34 

Rafnia oppositia 3 0 tri-zonocolpate demicolpate 28 

Rafnia spicata 3 0 tri-zonocolpate nongenicualte 29 

I Rafnia triflora 3 0 tri-zonocolpate geniculate 36 

Rhyncosia ciliata 3 0 tri-zonocolpate geniculate 77 

Sesbania dummeri 3 0 tri-zonocolpate geniculate 78 

I Sesbania greenwayi 3 0 tri-zonocolpate geniculate 63 

Tephrosia capensis 3 0 tri-zonocolpate nongenicualte 68 

I 
Tephrosia linearis 3 0 tri-zonocolpate geniculate 90 

Trifolium burchellianum 3 0 tri-zonocolpate geniculate 81 

Vicia sativa 3 3 tri-zonocolporate nongenicualte 57 

I Wiborgia sericea 3 0 tri-zonocolpate nongenicualte 35 

Wiborgia tetraptia 3 0 tri-zonocolpate geniculate 30 

I 
I 
I genus seecies ~ee of aeerture colei eori size of colei size µm 

lridaceae 

I 
Anapalina nervosa monocolpus 0 large colpi 108.875 

Aristea africana monocolpus 0 large colpi 83.25 

Aristea capitata monocolpus 0 large colpi 111.375 

I Aristea cuspidata monocoplus 0 medium colpi 80.375 

Aristea oligocephala Spiraperturate 0 93.25 

Babiana disticha monocolpus 1 0 large colpi 123 

I Babiana ecklonii monocolpus 1 0 large colpi 113 

Babiana pillosa monocolpus 1 0 large colpi 104.125 

I 
Babiana plicata monocolpus 0 large colpi 125.625 

Babiana sambucina monocolpus 0 large colpi 87.5 

Babiana scabrifolia monocolpus 0 large colpi 112 

I 
I 



I 
I 

Bobartia macrospatha monocolpus 1 0 large colpi 80.5 

I Dierama pansum monocolpus 1 0 large colpi 99.25 

Dierama pendula monocolpus 1 0 large colpi 143.25 

I 
Dierama robustum monocolpus 0 large colpi 107.5 

Engysiphon longetubus monocolpus 1 0 large colpi 143 

Galaxia ovata monocolpus 1 0 large colpi 109.25 

I Geissorhiza aspera monocolpus 1 0 large colpi 95.875 

Geissorhiza bolusii syn-dicolpus 2 0 thin colpi 81.625 

Geissorhiza cedarmontana monocolpus 0 thin colpi 67.5 

I Geissorhiza confusa monocolpus 0 large colpi 118.625 

Geissorhiza juncea monocolpus 1 0 thin colpi 85.875 

I 
Geissorhiza longifolia monocolpus 1 0 large colpi 108.375 

Geissorhiza louisabolusae monocolpus 1 0 large colpi 104.375 

Geissorhiza parva monocolpus 1 0 large colpi 73.5 

I Geissorhiza scillaris monocolpus 0 large colpi 69.125 

Geissorhiza umbrosa monocolpus 0 large colpi 116.75 

Gladiolus angustus monocolpus 0 large colpi 108.625 

I Gladiolus carinatus monocolpus 1 0 large colpi 101.125 

Gladiolus hyalinus monocolpus 1 0 large colpi 102.625 

I 
Gladiolus inflatus monocolpus 1 0 large colpi 92 

Gladiolus liliaceus monocolpus 1 0 large colpi 100.75 

Gladiolus odoratus monocolpus 1 0 large colpi 101.625 

I 
Gladiolus pritzelii monocolpus 1 0 large colpi 108.75 

Gladiolus scullyi monocolpus 0 large colpi 96.5 

Gladiolus tristis monocolpus 1 0 large colpi 113 

I Gladiolus uysiae monocolpus 0 large colpi 101 

Hesperantha bachnannii monocolpus 1 0 large colpi 63.75 

Hesperantha elsiae monocolpus 1 0 largecolpi 88 

I Hesperantha falcata monocolpus 0 large colpi 71 

Hesperantha radiata monocolpus 0 large colpi 65.625 

I 
Homeria cedarmontana monocolpus 1 0 large colpi 109.625 

Homeria cookii monocolpus 1 0 large colpi 94.375 

Homeria flaccida monocolpus 1 0 large colpi 119 

I Homeria flavescens monocolpus 1 0 large colpi 119.375 

Homeria miniata monocolpus 1 0 large colpi 115.875 

Homeria ochroleuca monocolpus 1 0 large colpi 120.125 

I Homeria tenuis monocolpus 1 0 large colpi 80 

lxia capillaris monocolpus 1 0 thin COipi 61.25 

I 
lxia maculata monocolpus 1 0 large colpi 80.625 

lxia paucifolia monocolpus 1 0 large colpi 90.75 

lxia rapunculoides monocolpus 1 0 large colpi 60.375 

I lxia scillaris monocolpus 1 0 large colpi 54.75 

Lapeirousia fabricii monocolpus 1 0 large colpi 127.125 

Lapeirousia falcata monocolpus 1 0 large colpi 98.75 

I Lapeirousia jacquinii monocolpus 1 0 large colpi 134.375 

Lapeirousia micrantha monocolpus 0 large colpi 92 

I 
I 



I 
I 

Micranthus alopecuroides monocolpus 1 0 large colpi 92.625 

I Moraea anomala monocolpus 1 0 large colpi 98.5 

Moraea Barkerae monocolpus 0 large colpi 91.25 

I 
Moraea edulis monocolpus 1 0 large colpi 103.25 

Moraea fugax monocolpus 0 large colpi 107.5 

Moraea papilionaceae monocolpus 1 0 large colpi 83.25 

I Moraea textilis monocolpus 1 0 large colpi 121.875 

Moraea ungilata monocolpus 1 0 large colpi 58.75 

Romulae atranda monocolpus 0 large colpi 79.125 

I Romulae cruciata monocolpus 1 0 large colpi 76.875 

Romulae rosea monocolpus 1 0 large colpi 104.875 

I 
Sparaxis elegans monocolpus 0 large colpi 105.375 

Thereianthus bracteolatus monocolpus 1 0 large colpi 92.75 

Tritonia crispa monocolpus 0 large colpi 110 

I Tritonia lineata monocolpus 0 large colpi 126.125 

Tritonia seavigera monocolpus 0 large colpi 129 

Tritoniopsis nemorosa monocolpus 0 large colpi 100.375 

I Tritoniopsis nervosa monocolpus 0 large colpi 112.5 

Tritoniopsis parviflora monocolpus 0 large colpi 95.25 

Tritoniopsis ramosa monocolpus 0 large colpi 85.625 

I Synnotia variegata monocolpus 0 large colpi 108.375 

Watsonia marginata monocolpus 0 large colpi 113.125 

I 
Watsonia meriana monocolpus 0 large colpi 175.75 

Watsonia stokoei monocolpus 0 large colpi 128.625 

Witsenia maura monocolpus 0 closed colpi 157 

I 
I size 

9!:!US Se!2!es ornamentation colei ~ri distinctness notes l!ffl 

lteaceae 

Aulax cancellata perforate 0 3 triangulaporate 75 

Brabeium stellatifolium psilate 0 3 triangulaporate 52 

I Leucodendron arcuatum psilate 0 3 triangulaporate 82 

Leucodendron brunioides reticulate 0 3 triangulaporate 57 

I 
Leucodendron chamelaea psilate 0 3 triangulaporate 58 

Leucodendron dubium psilate 0 3 triangulaporate 56 · 

Leucodendron glaberrimum psilate 0 3 triangulaporate 57 

I Leucodendron loranthifolium psilate 0 3 triangulaporate 70 

Leucodendron nitida reticulate 0 3 triangulaporate 63 

Leucodendron pubescens perforate 0 3 triangulaporate projectate 56 

I Leucodendron rubrum perforate 0 3 triangulaporate 65 

Leucodendron salignum perforate 0 3 triangulaporate projectate 47 

I 
Leucodendron spissifolium reticulate 0 3 triangulaporate 48 

Leucospermum calligerum reticulate 0 3 triangulaporate projectate 64 

Leucospermum reflexum striate-reticulate 0 3 triangulaporate projectate 79 

I 
I 



I 
I 

Leucosperrnum truncatulum reticulate 0 3 triangulaporate projectate 68 

I Mimetes hirtus psilate 0 3 triangulaporate 56 

Paranomis bolusii psilate 0 3 triangulaporate 48 

I 
Paranomus bracteolaris reticulate 0 3 triangulaporate 36 

Paranomus spicatus peforate 0 3 triangulaporate 55 

Paranomus tomentosus reticulate 0 3 triangulaporate so 

I Protea acaulos reticulate with raised pole 3 0 triangulacolpate 39 

Protea acuminata psilate 0 3 triangulaporate 33 

Protea angustata psilate with indented pole 3 3 triangulacolporate 38 

I Protea caffra striate-reticulate 0 3 triangulaporate 47 

Protea cynaroides psilate 0 3 triangulaporate 58 

I 
Protea glabra psilate 0 3 triangulaporate 35 

Protea laevis psilate with indented pole 0 3 triangulaporate 39 

Protea laurifolia psilate with indented pole 0 3 triangulaporate 47 

I 
Protea nitida psilate 0 3 triangulaporate 35 

Protea pendula psilate 3 3 triangulacolporate 32 

Protea pityphylla psilate with indented pole 0 3 triangulaporate so 

I Protea punctata psilate 0 3 triangulaporate 40 

Protea recondita psilate with indented pole 0 3 triangulaporate 43 

Protea repens psilate 3 3 triangulacolporate 39 

I Protea subvestita reticulate 0 3 triangulaporate 60 

Protea witzenbergiana psilate with indented middle 0 3 triangulaporate 42 

I 
Serruria aemula psilate 0 3 triangulaporate 64 

Serruria aithonii reticulate 0 3 triangulaporate 60 

Serruria cygnea psilate 0 3 triangulaporate 61 

I Serruria furcellata reticulate 0 3 triangulaporate 66 

Serruria leipoldtii reticulate 0 3 triangulaporate projectate 56 

Serruria millefolia psilate 0 3 triangulaporate 52 

I Sorocephalus lanatus reticulate 0 3 triangulaporate 43 

Spatalla caudata psilate 0 3 triangulaporate 42 

I 
Spatalla confusa reticulate 0 3 triangulaporate 39 

Spatalla incurva psilate 0 3 triangulaporate 37 

Spatalla tulbaghensis striate-reticulate 0 3 triangulaporate 42 

I 
I ulcus 

enus s ecies ornamentation annulus ulcus membrane slzeµm 

Restionaceae 

I Cannomois congesta rugulate thick smooth 96.625 

Cannomois dregei reticulate thick smooth 99.375 

Cannomois nitida perforate thick smooth 92.875 

I Cannomois parviflora reticulate thick 1 smooth 93.375 

Cannomois scirpoides reticulate thin 1 smooth 80.375 

I 
Cannomois virgata psilate thin 1 smooth 82.375 

Chondropetalum albo-aristatum reticulate thick granules 98.75 

Chondropetalum capitatum rugulate thick smooth 90.75 

I 
I 



I 
I 

Chondropetalum hookerianum psilate thick smooth 70.5 

I Chondropetalum insigne psilate thick smooth 59 

Chondropetalum macrocarpum psilate thin granules 93 

I 
Chondropetalum nitidum psilate thin granules 99.625 

Elegia capensis reticulate thin smooth 56.75 

Elegia neesii reticulate thick smooth 69.125 

I Elegia parviflora reticulate thick smooth 53.375 

Hypodiscus aristatus psilate thick 1 smooth 55.5 

Hypodiscus binatus psilate thick 1 smooth 58.25 

I Hypodiscus neesii reticulate thick 1 smooth 73.625 

Hypodiscus squamosus reticulate thick 1 smooth 58.25 

I 
Leptocarpus distichus reticulate thick 1 smooth 72.125 

Restio bifurcus reticulate thin smooth 105.875 

Restio cincinnatus psilate thin 1 smooth 53 

I Restio curviramis psilate thick smooth 72.125 

Restio cuspidatus reticulate thin 1 smooth 71.375 

Restio filiformis reticulate thick smooth 75.75 

I Restio fraternus reticulate thick 1 smooth 57.625 

Restio fruticosus reticulate thick 1 granules 106.75 

Restio gaudichaudianus reticulate thin 1 smooth 84.875 

I Restio gossypinus reticulate thin 1 smooth 58.75 

Restio monanthus heterobrochus reticulate thick 1 smooth 68.75 

I 
Restio nanus heterobrochus reticulate thin 1 smooth 64.875 

Restio nodosus reticulate thick 1 smooth 78 

Restio occultus reticulate thin 1 granules . 78.375 

I Restio ocreatus heterobrochus reticulate thin 1 smooth 68.375 

Restio pateris reticulate thick 1 granules 90.375 

Restio perplexus reticulate thick 1 smooth 81.25 

I Restio rhodocoma psilate thick 1 smooth 53 

Restio rivulus psilate thick smooth 44 

I 
Restio sieberi sieberi reticulate thin smooth 56.875 

Restio sieberi venustulus heterobrochus reticulate thin smooth 67.25 

Restio strobilifer psilate thick granules 84 

I Restio triticeus psilate thick smooth 91.25 

Restio tuberculatus reticulate thick smooth 85 

Restio wallichii heterobrochus reticulate thick 1 smooth 61 

I Thamnocortus acuminatus reticulate thin 1 granules 63.875 

Thamnocortus bachmannii reticulate thin 1 smooth 61.125 

I 
Thamnocortus erectus reticulate thin 1 smooth 62.625 

Thamnocortus schlechteri reticulate thin granules 65 

Willdenowia affinis reticulate thick granules 90.5 

I Willdenowia arescens reticulate thick smooth 70.25 

Willdenowia lucaeana reticulate thick granules 76.875 

Willdenowia stokoei reticulate thick 1 smooth 83.875 

I Willdenowia striata reticulate thin 1 granules 67.25 

I 
I 



I 
I 

genus s~es ornamentation exocolei endocolel size l!m 

I Rutaceae 

Acmadenia bodkinii reticulate 3 3 52.3 

I 
Acmadenia flaccida micro-reticulate 3 3 69.6 

Acmadenia macradenia micro-reticulate 3 3 50.1 

Acmadenia teretifolia echinate 3 3 50.3 

I Adenandra villosa striate-reticulate 4 0 115 

Agathosma alpina striate 3 3 59.6 

Agathosma alticola striate 3 3 46.5 

I Agathosma bisulca perforate 3 3 36.5 

Agathosma bodkinii reticulate 3 3 37 

I 
Agathosma craspedota micro-reticulate 3 3 33.4 

Agathosma crenulata perforate 3 3 48.3 

Agathosma divariculata micro-reticulate 3 3 48.5 

I Agathosma dregeana striate 3 3 40.4 

Agathosma giftbergensis striate 3 3 42.3 

Agathosma krakadouwensis echinate 3 3 40.9 

I Agathosma microcalyx striate 3 3 45.6 

Agathosma squamosa psilate 3 3 40.9 

I 
Agathosma stilbeoides striate 3 3 41.9 

Clausena anisata reticulate 3 3 60.3 

Diosma acmaephylla reticulate 3 3 62 

I Diosma hirsuta striate-reticulate 3 3 63 

Diosma meyeriana striate-reticulate 3 3 74 

Euchaetis elsieae striate-reticulate 3 3 54.9 

I Euchaetis glomerulata striate 3 3 77 

Euchaetis longibracteata striate 3 3 62 

Macrostytis decipiens micro-striate-reticulate 3 3 67.4 

I Macrostylis ramulosa micro-striate-reticulate 3 3 60.3 

Macrostylis squarrosa micro-striate-reticulate 3 3 52.6 

I 
Macrostylis tenuis micro-striate-reticulate 3 3 57.6 

Phyllosma capensis micro-reticulate 3 3 67.4 

I 
I 

colpous 
genus seecies membrane colel endocolei notes size µm 

I Scrophulariaceae 

Bowkeria verticillata s 3 0 geniculate 36.125 

I 
Chaenostoma affine s 3 0 geniculate 30.125 

Diascia longicomis s 7 0 34.25 

Hemimeris sabulosa s 7 0 42.875 

I lxianthes retzioides s 3 0 geniculate 27.5 

Limosella capensis s 3 0 56.25 

I 



I 
I 

Manulea laxa s 3 0 geniculate 18.5 

I Manulea rigida s 3 0 geniculate 19.375 

Melasma sessiliforum 9 3 0 geniculate 57.875 

I 
Nemisia barbata s 9 0 44.25 

Nemisia capensis s 6 0 40.375 

Nemisia cheiranthus s 6 0 25.25 

I Nemisia fruticans 9 6 0 29.125 

Nemisia ligulata s 6 0 35.25 

Nemisia parviflora s 7 0 30.5 

I Oftia africana s 4 4 demicolpate 34.875 

Phyllopodium cuneifolium s 3 3 demicolpate 36.125 
non-

I 
Polycarena aurea s 3 3 geniculate 52.5 

non-
Polycarena capensis s 3 3 geniculate 40.25 

non-

I 
Polycarena leipoldtii s 3 3 geniculate 54.5 

non-
Polycarena rariflora s 3 3 geniculate 35.625 

Selago corymbosa s 3 3 geniculate 47.125 

I Selago forbesii s 3 3 geniculate 38.625 

Sopubia cana. 9 3 3 geniculate 71.5 

Sutera aurantiaca s 3 0 geniculate 29.5 

I Sutera foetida s 3 0 geniculate 29.75 
non-

Sutera halimifolia s 3 0 geniculate 41.25 
non-

Sutera linifolia s 3 0 geniculate 31.25 
non-

Sutera pinnatifida s 3 0 geniculate 37.25 

Sutera tristis s 0 4 62.125 
non-

Walafrida paniculata s 3 0 geniculate 38.625 
non-

Zaluxianskya capensis s 3 3 geniculate 42 
non-

Zaluxianskya violacea s 3 3 geniculate 58 

I 
I 
I 
I 
I 
I 




