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Background: A taxonomic revision of Arctotis L. (Asteraceae) is ongoing. A previ-
ous botanical survey of the Avontuur Nature Reserve on the Bokkeveld Plateau,
Northern Cape, located a potentially unnamed Arctotis taxon associated with
seasonally wet sites.

Objectives: To compare the morphology of the Arctotis from the Avontuur Na-
ture Reserve with morphologically comparable species of Arctotis and to deter-
mine its taxonomic status.

Method: The morphology of fresh collections, herbarium specimens, and rele-
vant type material was examined. All relevant literature was consulted.

Results: The Avontuur Arctotis is morphologically distinct from A. acaulis L. var.
acaulis, A. acaulis var. undulata DC. and A. verbascifolia Harv.

Conclusion: Arctotis gazanioides R.J.McKenzie & Helme is described as a new
species distinguished by its branching rhizomatous root system with abundant
fibrous adventitious roots, and discolorous leaves that are simple lanceolate,
lanceolate-ovate to lanceolate-elliptic, or pinnatisect with a lanceolate to
lanceolate-elliptic terminal lobe.

Keywords: Asteraceae; Arctotidinae; Arctotis gazanioides; new species; South
Africa; morphology; taxonomy.

Introduction

Arctotis L. (Asteraceae, Arctotideae) is the largest genus in the subtribe Arc-
totidinae, comprising approximately 70 species endemic to southern Africa
(Karis et al. 2009). Arctotis is diagnosed by female ray florets, hermaphrodite
outermost disc florets, male or sterile innermost disc florets, smooth filaments,
cypselae with the abaxial longitudinal ribs elaborated into two or three wings
that create one or two ‘cavities’ or furrows, and a biseriate pappus of scales. As
presently circumscribed, the genus is paraphyletic with Arctotheca J.C.Wendl.,
Cymbonotus Cass. and the core elements of Haplocarpha Less. (McKenzie &
Barker 2008). A taxonomic revision of the genus by the corresponding author
is ongoing. In this article, a geographically localised and ecologically specialised
species from the Bokkeveld Plateau in the Northern Cape Province of South
Africa is described. The species was discovered by the second author in 2012
during botanical surveys of the Avontuur 641 farm, following its purchase by
the WWEF South Africa and establishment of the Avontuur Nature Reserve. A
comparative assessment of all morphologically similar species proved that the
Avontuur Arctotis was morphologically distinct and supported its recognition at
species rank. The species is here formally described and named in accordance
with the International Code of Nomenclature for algae, fungi, and plants (ICN;
Turland et al. 2018).
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Materials and methods

Type material and relevant herbarium specimens
housed in BOL, G, G-DC, GRA, K, MEL, NBG, P, PRE,
S, SAM, UPS-THUNB and W were examined (herbar-
ium acronyms follow Thiers 2021). Populations were
observed in the field and fresh collections made from
the Northern Cape Province during the winter—spring
growing period. Samples were collected with the per-
mission of the Northern Cape Department of Environ-
ment and Nature Conservation (permit no. FLORA
0006/2018) from a maximum of four individuals per
population. Vouchers are lodged in GRA, K, NBG and
PRE.

Microscopic characters were observed using a
SMZB800ON stereomicroscope and an Eclipse E200
brightfield microscope (Nikon, Tokyo, Japan). For
brightfield microscopic observation, dried plant ma-
terial was rehydrated in hot water containing a drop
of dishwashing detergent and temporarily mounted in
water on a microscope slide. Measurements were re-
corded from fresh or rehydrated material using either a
digital vernier caliper (for macromorphological charac-
ters) or NIS-Elements D software (for microscopic char-
acters; Nikon). Character measurements reported are
derived from 1-6 samples per specimen and from 3-5
specimens. Morphological terminology mostly follows
Stearn (1992) and Roque et al. (2009).

Taxonomy

Key to species allied to
Arctotis gazanioides

This key is to the perennial Arctotis species with scapig-
erous shoots and an ‘acaulis’-type cypsela in which the
cypsela is conspicuously constricted at the base, with
three abaxial wings fused above the cypsela base, and
crowned with a biseriate pappus of scales. Wherever
possible, material from mature (ideally fruiting) plants
should be used for reliable identification in Arctotis.
Young plants of rhizomatous species might appear tap-
rooted but are identifiable from leaf characters.

Ta. Rootstock taprooted, woody, * turbinate, of-
ten lacking secondary roots in upper portion;
aerial shoots arising from rootstock crown:

2a. Mature leaves discolorous, adaxial surface
pilose or glabrescent, not densely lanate,
abaxial surface densely lanate, either sim-
ple (lamina outline ovate to elliptic) or pin-
natisect or lyrate-pinnatisect (lamina outline
obovate to elliptic; terminal lobe ovate, rarely
ovate-lanceolate or lanceolate-elliptic), with
0-5(-7) pairs of lateral lobes 2-35 mm long,
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the longest lobes typically similar in length to

terminal lobe width; apical appendage of out-

er involucral bracts 3.0-8.5(-10.5) mm long,

ascendingorreflexed . . ...... .. .. ...
............... Arctotis acaulis L. var. acaulis

2b. Mature leaves densely lanate on adaxial and
abaxial surfaces, usually simple (lamina out-
line ovate to subcordate), rarely lyrate-pinna-
tisect (lamina outline obovate to obovate-el-
liptic; terminal lobe ovate to subcordate)
with 1-2 pairs of lateral lobes 2-15 mm long
and considerably shorter than terminal lobe
width; apical appendage of outer involucral
bracts 0.5-2.5(-7.0) mm long, appressed or
ascending or shortly reflexed
................. Arctotis verbascifolia Harv.

1h. Rootstock rhizomatous, rhizomes stout, woody,
branching, with abundant fibrous adventitious
roots; aerial shoots terminal on rhizome branches:

3a. Leaves simple (lamina outline lanceolate to
lanceolate-elliptic), or pinnatisect (lamina
outline lanceolate-elliptic or obovate-elliptic;
terminal lobe lanceolate, lanceolate-ellip-
tic or lanceolate-ovate), lateral lobes usually
longer or of similar length to terminal lobe
width, lobe apex frequently curved towards
leaf apex; cypsela abaxial and lateral (radial)
surfaces sparsely to moderately lanate. . . . .
.............. Arctotis gazanioides sp. nov.

3b. Leaves simple (lamina outline ovate to sub-
cordate) or lyrate-pinnatisect (lamina outline
obovate to obovate-elliptic; terminal lobe
ovate to subcordate), lateral lobes similar in
length or shorter than terminal lobe width,
lobe apex not curved towards leaf apex; cy-
psela abaxial and lateral (radial) surfaces gla-
brous ........ Arctotis acaulis var. undulata DC.

Arctotis gazanioides R.J.McKenzie & Helme, sp.
nov. Type: SOUTH AFRICA, Northern Cape,
Nieuwoudtville (3119): Avontuur Nature Reserve
(-AC), 29 Sept. 2019, R.J. McKenzie 3536 (NBG,
holo.; GRA, K, PRE, iso.)

Evergreen herb initially rosulate, caespitose with age,
clumps to = 400 mm diameter and 100-200 mm tall.
Rootstock of young plants taprooted, rhizomatous with
age, rhizome cylindrical, stout, branching, woody, to
+ 15 mm diameter, bearing abundant fibrous adven-
titious roots. Stems terminal on rhizome branches, in-
ternodes indistinct. Leaves crowded basally, spreading
to ascending, lamina simple to pinnatisect (typically
varying on the same plant), lamina simple (outline lan-
ceolate or lanceolate-elliptic) or pinnatisect (outline
lanceolate-elliptic or obovate-elliptic), (40-)60-180
X (6-)10-27 mm, length:width ratio 1.9-6.7, termi-
nal lobe when present lanceolate, lanceolate-ovate
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or lanceolate-elliptic, 20-60(-80) X 6-25 mm,
length:width ratio 1.5-7.1, acute to obtuse, lateral
lobes 0—4 pairs, longest lobes usually exceeding termi-
nal lobe width, decreasing in length towards leaf base,
oblong to oblong-triangular, often antrorse (i.e., lobe

Original research

apex curved towards leaf apex), 2.5-15 X 1.5-14 mm
wide at base, obtuse, lamina plane or subcanaliculate,
margin plane or weakly undulate, dentate-crenate to
incised, mucronate, discolorous, adaxial surface with
soft short dense pilose pubescence, developing leaves

T
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Figure 1. Morphology of Arctotis gazanioides. A, flowering shoot and portion of rhizome branch; B, leaves, adaxial surface; C, involucral
bracts, abaxial surface, series from outermost (left) to innermost (right); D, ray floret; E, disc florets, peripheral (left) and central (right);
F, ray floret pappus scales, smallest and largest scales from outer whorl (left) and inner whorl (right); G, style of ray floret; H, style of
peripheral disc floret; I, stamen. Pappus scales and twin hairs on the abaxial side are not depicted in D and E for visual purposes.
Scale bars: A, 50 mm; B, 20 mm; C, D, 5 mm; E, 2 mm; £ 1 mm; G-I, 0.5 mm. [R. J. McKenzie 3536/17 (NBG)]. Artist: R. ). McKenzie.
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sparsely-moderately lanate becoming glabrescent, ab-
axial surface densely lanate between major veins, pseu-
dopetiolate, pseudopetiole 20-70 X 2—4 mm, whitish
green or reddish purple, adaxial surface sparsely lanate,
abaxial surface densely lanate between ribs, often with
dense translucent pilose pubescence on both surfaces,
base broadened, 3-6 mm wide, semi-amplexicaul, ex-
auriculate, base densely lanate on both surfaces. Capit-
ulum terminal, scapose, radiate, 40-55 mm diameter
across open rays. Peduncle erect, longitudinally ribbed,
densely lanate between ribs, dense dark red-purple
pilose pubescence along entire length, 90-150 mm
long, elongating until fruit maturation, naked. Invo-
lucre multiseriate, 14-18 X 18-21 mm; outer bracts
triangular to triangular-ovate, appendiculate, glabrous
to sparsely lanate, margins often flushed red-purple,
base 1.5-5.6 X 1.2-4.2 mm, apical appendage lin-
ear, reflexed, 2.0-8.8 x 0.5-2.5 mm, obtuse, adax-
ial surface moderately lanate and pilose, abaxial sur-
face densely lanate, appendage length:base length
ratio 1.0-2.0; medial bracts ovate-triangular, margins
flushed red-purple, obtuse to rounded, appendage
rudimental or lacking, glabrous; inner bracts ovate-
oblong to obovate-oblong, glabrous, obtuse to round-
ed, occasionally retuse, 10-16 X 2-5 mm, margin

Original research

entire to erose, usually flushed red-purple, glabrous.
Receptacle hemispherical, shallowly alveolate, alve-
olae to 1.25 mm high, fimbriate, fimbria to 4.3 mm
long. Ray florets 21-27, functionally female, ray limb
18-24 X 4.4-4.9 mm, acute to obtuse, tridentate,
limb adaxial surface orange or yellow-orange with
black spot at base, adaxial lobe absent, abaxial sur-
face flushed red-purple, abaxial surface with moderate
glandular hairs, corolla tube glabrous, 3.9-4.0 x 1.1-
1.2 mm; staminodes ovate-lanceolate, blackish; style
arms ovate-lanceolate, blackish green, 1.0-1.2 x 0.4-
0.5 mm; cypsela obovoid-obconical, base conspicu-
ously constricted below the cavities, 3.0-3.5 mm long
X 2.2-2.4 mm wide (tangential) X 2.1-2.5 mm wide
(radial), abaxial surface with three wings fused above
the base and forming two cavities, medial wing equal
in length to or slightly longer than lateral wings, lateral
wings hardly incurved, cavities 1.5-1.6 X 0.5-0.6 mm,
triangular-linear, obtuse at base, wing margin entire or
with incurved acute triangular-linear teeth to 0.5 mm
long, partially to = fully occluding cavity in lower half,
medial wing margin entire or rugose-dentate; abaxial
surface sparsely lanate, lateral (radial) surfaces moder-
ately lanate, adaxial surface densely lanate; basal whorl
of twin hairs + equal in length to or slightly longer than

Figure 2. Morphology of Arctotis gazanioides. A, B, Plants in habitat, showing variation in leaf form; C, capitulum, face view; D, capitu-
lum, lateral view; E, ray floret cypsela, abaxial/radial surfaces (note that the basal twin hairs on the abaxial side have been removed

for visual purposes). Scale bar: 2 mm. Photographs: A, N.A. Helme; B-E, R.J. McKenzie.
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Figure 3. Root system of Arctotis acaulis and A. gazanioides. A, branch of rhizome of A. gazanioides (McKenzie 3536/3, NBG); B, rootstock

/

of A. acaulis var. acaulis (McKenzie 3458, NBG); C, branch of rhizome of A. acaulis var. undulata (McKenzie 3203/2, NBC). Scale bar:

10 mm.

cypsela, to 3.8 mm long, twin hair apex shortly forked
(to 0.1 mm) of unequal or equal length; apical plate
shortly pubescent, twin hairs to 0.6 mm long; pappus
of scales, biseriate, pigmented purple-brown, straw-
brown or + translucent, outer whorl 0.4-2.1 X 0.4-
0.8 mm, longer on adaxial side, lanceolate to obovate-
oblong, acute to obtuse, lacerate to erose, inner whorl
longer than cypsela, 3.7-7.5 x 1.5-2.5 mm, longer
on abaxial side, obovate to obovate-oblong, rounded
to obtuse, erose, outer surface acutely papillate. Disc
florets o, outer florets hermaphrodite, inner florets
functionally male, corolla funnelform, corolla tube
4.0-5.0 X 1.4-1.5 mm, glabrous, corolla lobes abaxial
surface black, adaxial surface greenish orange, 1.2-1.8
X 0.7-0.9 mm, glandular trichomes sparse-moderate;
anthers blackish, apical appendage subrotund-ovate,
rounded, pollen orange-yellow; style thickening black-
ish grey, 1.9-2.2 mm long, arms oblong-ovate, to
0.4 mm long; cypsela of outer florets as for ray florets.
Figures 1-3.
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Distribution and habitat

Known only from a small area on the Bokkeveld Plateau
north of Nieuwoudtville in the Northern Cape Province
of South Africa (Figure 4). The species is associated with
seasonally wet loamy sands in the Bokkeveld Sandstone
Fynbos (FFs 1) vegetation unit (Rebelo et al. 2006).

Ecology

The species grows in seasonally wet, deep loamy sand
at approximately 800 m elevation. The seasonally wet
areas constitute discrete localised areas within a matrix
of the surrounding fynbos and transitional renosterveld
vegetation. Average annual rainfall at Avontuur is ap-
proximately 400 mm falling predominantly in winter
(March—October), but with a strong rainfall gradient
from the edge of the Bokkeveld Escarpment eastwards
and marked inter-annual variability in the Nieuwoudt-
ville area (Snijman & Perry 1987; Oettlé et al. 2019).
The flowering period is August-October.

| Open access
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Etymology Conservation status

The epithet is an adjective derived from the genus
name Gazania and the suffix -oides, indicating resem-
blance, alluding to the superficial resemblance to cer-
tain Gazania Gaertn. species in producing dimorphic
leaves (simple and pinnatisect forms).

Illustration
Oettlé et al. (2019): 122 (“Arctotis species nova”).
Diagnosis and relationships

Perennial herb differing from Arctotis acaulis L. var. un-
dulata DC. in having leaves with a lanceolate to lan-
ceolate-elliptic lamina (when simple) or terminal lobe
(when pinnatisect) (versus ovate to subcordate in both
cases), and cypselae lanate on all surfaces (versus cyp-
selae glabrous or lanate only on adaxial surface); and
from Arctotis acaulis L. var. acaulis in having a branch-
ing rhizome bearing abundant fibrous adventitious
roots (versus =+ turbinate taproot), and leaf lamina lan-
ceolate to lanceolate-elliptic in outline (versus variable
in outline but never lanceolate to lanceolate-elliptic).

Arctotis gazanioides is hypothesised to be closely allied
to A. acaulis on the basis of cypsela morphology (see Mc-
Kenzie et al. 2005). Arctotis gazanioides is diagnosable
by the combination of a rhizomatous habit, leaves with
a lanceolate to lanceolate-elliptic lamina (when simple)
or lanceolate to lanceolate-elliptic terminal lobe (when
pinnatisect), and cypselae lanate on all surfaces. Arctotis
gazanioides and A. acaulis var. undulata are hypothesised
to have arisen independently from A. acaulis-like progen-
itors as adaptations to seasonally inundated habitats. Arc-
totis gazanioides is distinguishable from other morpho-
logically similar species by caulescence, lamina shape,
pubescence and involucral bract characters (Table 1).

http://abcjournal.org |

The species is geographically localised, being currently
known from a single property, and is ecologically spe-
cialised. It is currently protected within the Avontuur
Nature Reserve, which contains the last extensive area
of relatively undisturbed Bokkeveld Sandstone Fynbos
on the northern Bokkeveld Plateau (Oettlé et al. 2019).
Currently, the reserve is partly managed for sustainable
agricultural production. Most of the similar habitat on
nearby properties in the area has been transformed by
cultivation, and it is likely that most other potential sub-
populations have thus been lost, but much of this loss
probably occurred more than 30 years ago. Predicted
climate change as a result of global warming, leading
to a warmer and drier regional climate with a shorter
rainfall season (Engelbrecht et al. 2009), may impact
on the future extent of available habitat. The Extent of
Occurrence (EOO) is < 10 km? and Area of Occupancy
(AOO) is < 2 km?. Given the plausible potential threats
noted here, a conservation status of VU D2 (IUCN
2012) is warranted.

Additional specimens examined

SOUTH AFRICA. Northern Cape: Nieuwoudtville
(3119): 20 km NW of Nieuwoudtville, Avontuur 641, 1
km E of Klipvlei (-AC), 9 Sept. 2012, N.A. Helme 7620
(NBQ); Avontuur Nature Reserve (-AC), 25 Sept. 2019,
R.J. McKenzie 3524, 3533, 3535 (NBG).

Acknowledgements

The curators and staff of the cited herbaria are thanked
for allowing access to their holdings or for making digi-
tised images available. The Northern Cape Department:
Agriculture, Environmental Affairs, Rural Development
and Land Reform is thanked for permission to collect

| Open access



Original research

Page 7 of 8

9|qearjdde jou “v/N
(CLOT) IZUBPIW ¢

(€107) UBWIBH 3 DIZUBYOW ,

syuid ajed Ajasel
‘sapeys [a1sed

Ajjeuoiseddo
a8ueio aSueio ‘a8uelo
MO[|DA ‘@UYM ‘Mo||2A ‘@Y AMYM a8ueip MO[IDA  -MOJ|9A ‘a3uelQ ‘MO|[9A ‘DUYAA a8ueiQ 1nojod quui| Aey
douadsagnd
a3epuadde e.q
aleue] aleue] JUasqQy Jleue] 9Jeue]  JjeUB| pue 3SO|ld  SJeup| pue ISO|ld  SjeuUB| PUB BSO|ld  J9INO — AIDN|OAU|
a8epuadde
paxajja1 Apoys paxajyas Aploys Suipuaose Suipuaose jeoide 1oeiq
1o passaiddy 10 passaiddy uasqy paxajyey passaiddy SSCITEN 10 paxa|yay 10 paxa|joy  J9INO — 2ION|OAU|
ajeue| Ajasieds a0BJINS [BIXEPE
asod aso|id Ajpues ‘asojid — 9ouaonsagnd
ajeue| Ajpsua( aeue| AjpsuaQ ajeue| Ajpsua( jeue| AjpsuaQg ajeue| Ajpsua Apjos ‘Apioys Apjos ‘Apioys Apjos ‘Apioys Jea| ainjey
ondy@ 91eAO
-9)e|03dUE| 10 -9)e|02dUE| 0}
2)eploogns ondije a1eAo ondi|e 2)epioogns  ayejoadue|-a3er0  ondi|je-a1ej0a0ue) adeys
0} 91eAQ -9JBAO 0} 91eAQ) 0} 9)e|0a0UET eAO -9JBAO 0} 91eAQ) 0} 91eAQ Ajauel ‘ayerQ 0} 9)e|0a0UET 9qO| [eulwWId]
ondijje-ayeroqo ondye (sone?)
ondijje-a1eroqo oy ondye ondi|je-a1eroqo ondijje-arenoqo ondijje-aenoqo ondijje-a1eroqo -ajejoaoue| 03 asieuuld) adeys
21eA0qO 0} 91eA0GO -9)ej0a0ueT 03 91eA0GO 0} 91eA0QO 01 91eA0GO o1areroqO  ondijje-a3eA0qO eulwe| Jea
ondij;p
-9)e|020UE| 0}
ajeploogns 9]e|020UR|qO ajeploogns 9]BAO-9]B|0ADUE| (sonea| a|dwis)
03 91eAQ S1INe) ‘leaul]  9JeA0qo 0} 31eAQ V/N oyarerQ  ondijje 01 :eAQ ‘ayejoaoue]  adeys eulwe| jea

JuaDsa|NEd ApIoys
0] JUDSINBIY

JU20s9|Ned ApIoys

Jua0s3|Ned ApIoys

Juadsa|ned Apioys

JU20s9|NEd ApIoys

Jua0sa|NEd ApIoys
10 JUd0s9|NEDY

Juadsa|nedy

Jua0s9|nedy

90UDSa|NED
100Us [ellay

jo0ide] j00.ide| awozIyy awoziyy j00.ide| awoziyy j00.ide| awoziyy waIsAs 100y
‘AleH 0d *Jd eje[npun synede ‘Aou “ds
®I|0JI2SPQIIA Y ¢ ds 'y Jds'y  eenuedwed 'y ) essasdpe v “IeA SI[Nede 'y “AeA *] SIjnede °y saploluezes 'y 13perey)

sa1dads snouy [eluuatad Jejiwis Ajjeoidojoydiow pue saprojuezes sno3oly duowe saduasaip [edidojoydiow paiosas | djqerL

Open access

http://abcjournal.org




Page 8 of 8

plant specimens in the Northern Cape Province. Noel
Oettlé is thanked for permission to access the Avontuur
Nature Reserve. David Gwynne-Evans and Suna Verhoef
are gratefully thanked for assistance with field work.

Competing interests

The authors declare that they have no conflict of
interest.

Authors’ contributions

N.A.H. discovered the species in the field, RJ.McK.
performed field and experimental work, and both au-
thors wrote the manuscript.

References

Engelbrecht, FA., McGregor, J.L. & Engelbrecht, C.J., 2009,
‘Dynamics of the Conformal-Cubic Atmospheric Model
projected climate-change signal over southern Africa’, In-
ternational Journal of Climatology, 29, 1013-1033. https://
doi.org/10.1002/joc.1742.

IUCN, 2012, ‘IUCN Red List Categories and Criteria: Version
3.1", 2nd edition, IUCN Species Survival Commission,
Gland and Cambridge. https://portals.iucn.org/library/
sites/library/files/documents/RL-2001-001.pdf.

Karis, PO., Funk, V.A., McKenzie, R.J., Barker, N.P. & Chan,
R., 2009, ‘Arctotideae’, in V.A. Funk, A. Susanna, T. Stuessy
& R. Bayer (eds), Systematics, Evolution, and Biogeography
of the Compositae, pp. 407—432, International Association
of Plant Taxonomists, Vienna.

McKenzie, R., 2012, ‘Arctotis L.’, in J.C. Manning & P. Gold-
blatt (eds), Plants of the Greater Cape Floristic Region 1:
the Core Cape flora, Strelitzia 29, 353-356, South Afri-
can National Biodiversity Institute, Pretoria. http://opus.
sanbi.org/bitstream/20.500.12143/5609/1/Manning_et_
al_2012_Strelitzia_29.pdf.

McKenzie, R.). & Barker, N.P, 2008, ‘Radiation of southern
African daisies: Biogeographic inferences for subtribe Arc-
totidinae (Asteraceae, Arctotideae)’, Molecular Phyloge-
netics and Evolution, 49, 1-16. https://doi.org/10.1016/j.
ympev.2008.07.007.

McKenzie, R.J. & Herman, PPJ., 2013, ‘Arctotis’, in D.A. Snij-
man (ed.), Plants of the Creater Cape Floristic Region, Vol.
2: the Extra Cape flora, Strelitzia 30, 271-275, South Af-
rican National Biodiversity Institute, Pretoria. http://hdl.
handle.net/20.500.12143/5608.

McKenzie, R.)., Samuel, J., Muller, E.M., Skinner, A.K.W.,
Barker, N.P, 2005, ‘Morphology of cypselae in subtribe
Arctotidinae (Compositae—Arctotideae) and its taxonomic
implications’, Annals of the Missouri Botanical Garden, 92,
569-594. https://www.jstor.org/stable/40035740.

http://abcjournal.org |

Original research

Ethical considerations

This study followed all ethical standards for research
without direct contact with human or animal subjects.

Funding

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit
sectors.

Data availability statement

Data sharing is not applicable to this article as no new
data were created or analysed in this study.

Oettlé, N., Janssen, J., Schaminée, J., Helme, N., Myeza, S. &
Kuhlmann, M., 2019, A Guide to Avontuur, Environmental
Monitoring Group, Cape Town and Nieuwoudtville.

Rebelo, A.G., Boucher, C., Helme, N., Mucina, L. & Ruther-
ford, M.C., 2006, ‘Fynbos Biome’, in L. Mucina & M.C.
Rutherford (eds), The Vegetation of South Africa, Leso-
tho and Swaziland, Strelitzia 19, 52-219, South African
National Biodiversity Institute, Pretoria. http://biodiversi-
tyadvisor.sanbi.org/wp-content/uploads/2015/12/Strelit-
zia_19_2006_Part_1.pdf.

Roque, N., Keil, D.J. & Susanna, A., 2009, ‘lllustrated glossary
of Compositae’, in V.A. Funk, A. Susanna, T. Stuessy & R.
Bayer (eds), Systematics, Evolution, and Biogeography of
the Compositae, pp. 781-806, International Association of
Plant Taxonomists, Vienna.

Snijman, D. & Perry, P, 1987, ‘A floristic analysis of the Nieu-
woudtville Wild Flower Reserve, north-western Cape’,
South African Journal of Botany, 53, 445—454. https://doi.
org/10.1016/50254-6299(16)31378-3.

Stearn, W.T., 1992, Botanical Latin, 4th edition, David &
Charles, Newton Abbot.

Thiers, B., 2021, ‘Index Herbariorum: a global directory of
public herbaria and associated staff: New York Botani-
cal Garden’s Virtual Herbarium’, Available online: http://
sweetgum.nybg.org/ih/.

Turland, N.J., Wiersema, J.H., Barrie, ER., Greuter, W.,
Hawksworth, D.L., Herendeen, PS., Knapp, S., Kusber,
W.-H., Li, D.-Z., Marhold, K., May, T.W., McNeill, J.,
Monro, A.M., Prado, J., Price, M.J. & Smith, G.F. (eds),
2018, International Code of Nomenclature for algae,
fungi, and plants (Shenzhen Code) adopted by the Nine-
teenth International Botanical Congress Shenzhen, Chi-
na, July 2017, Regnum Vegetabile 159, Koeltz Botanical
Books, Glashitten. https://www.iapt-taxon.org/nomen/
main.php.

| Open access


https://doi.org/10.1002/joc.1742
https://doi.org/10.1002/joc.1742
https://portals.iucn.org/library/sites/library/files/documents/RL-2001-001.pdf
https://portals.iucn.org/library/sites/library/files/documents/RL-2001-001.pdf
http://opus.sanbi.org/bitstream/20.500.12143/5609/1/Manning_et_al_2012_Strelitzia_29.pdf
http://opus.sanbi.org/bitstream/20.500.12143/5609/1/Manning_et_al_2012_Strelitzia_29.pdf
http://opus.sanbi.org/bitstream/20.500.12143/5609/1/Manning_et_al_2012_Strelitzia_29.pdf
https://doi.org/10.1016/j.ympev.2008.07.007
https://doi.org/10.1016/j.ympev.2008.07.007
http://hdl.handle.net/20.500.12143/5608
http://hdl.handle.net/20.500.12143/5608
https://www.jstor.org/stable/40035740
http://biodiversityadvisor.sanbi.org/wp-content/uploads/2015/12/Strelitzia_19_2006_Part_1.pdf
http://biodiversityadvisor.sanbi.org/wp-content/uploads/2015/12/Strelitzia_19_2006_Part_1.pdf
http://biodiversityadvisor.sanbi.org/wp-content/uploads/2015/12/Strelitzia_19_2006_Part_1.pdf
https://doi.org/10.1016/S0254
https://doi.org/10.1016/S0254
http://sweetgum.nybg.org/ih
http://sweetgum.nybg.org/ih
https://www.iapt-taxon.org/nomen/main.php
https://www.iapt-taxon.org/nomen/main.php

	Table of Contents
	Information for Authors and Readers:
	Reviewer Acknowledgement
	_Hlk103680594
	_Hlk87692955
	_Hlk103070986
	_Hlk89528518
	_Hlk88145928
	_Hlk87810279
	_Hlk103071023
	_Hlk103071276
	_Hlk88808838
	_Hlk88808875
	_Hlk65758182
	_Hlk89523373
	_Hlk88811005
	_Hlk57290985
	_Hlk88146612
	_Hlk88820486
	_Hlk88819983
	_Hlk80097271

