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Summary

PiNTER M., MARTINEZ-AZORIN M., CRESPO M. B., ALONsO-VAaRGAs M. A., Prosser M. & WerscaNiG W. 2020. A taxonomic
revision of Tenicroa (Hyacinthaceae, Urgineoideae) — including four new species and two new combinations. — Phyton
(Horn, Austria) 60: 61-92, with 11 figures.*

Within the framework of a taxonomic revision of Hyacinthaceae subfamily Urgineoideae (Asparagaceae tribe Urgi-
neeae) combining morphological and genetic data from numerous samples across its whole range of distribution, we here
present a taxonomic revision of Tenicroa. Species of Tenicroa have a very intricate history and therefore, unlike many
others, they have been placed by time in eight different genera. Tenicroa is characterized by having (mostly) synanthous
leaves and sheathing cataphylls with raised darker transversal ridges, diurnal stellate flowers with white tepals having a
distinct narrow, reddish-brown or greenish band, subbasifixed anthers, and the ovary elliptic-oblong to oblong, with an
elongate, deflexed and often sigmoid style, and a papillate stigma. In this context, we here describe four new species (T.
applanata, T. fibrosa, T. namibensis, T. polyantha) and present two new combinations (T. flexuosa, T. unifolia) in this genus.

An identification key is provided for the 12 accepted species in the genus.

1. Introduction

The family Hyacinthaceae includes about 1000
species, which are distributed throughout Africa,
Europe, and Asia. The small genus Oziroé RAaFr.
(RaFINESQUE 1837: 53) is the only member which is
native to South America (Speta 1998a, b, APG 2003).
The family is divided into four subfamilies (Hya-
cinthoideae, Ornithogaloideae, Oziroéoideae and
Urgineoideae) which correspond to monophyletic
clades in the phylogenetic analyses (Speta 1998a, b,
Prosser & SpeTa 1999, ManniNG & al. 2004, MARTIN-
Ez-AZORIN & al. 2011). Alternatively, Hyacinthaceae
are treated as subfamily Scilloideae of family As-
paragaceae, and subsequently the former subfami-
lies are treated as the tribes Hyacintheae, Orni-
thogaleae, Oziroéeae and Urgineeae (APG 2009,
2016, Cuase & al. 2009). The treatment as Hya-
cinthaceae at family rank is favored here. Subfam-
ily Urgineoideae is mainly distributed in Africa and

Europe, but is also found in western Asia, with one
representative as far east as Thailand (WisIrTIiPANICH
& SaraprHOL 2019).

At generic level, the treatments of Urgineoideae
are still controversial, and Speta (1998a, b) already
commented on the unsatisfactory situation in this
subfamily. During the last decades, on the one hand
SpETA and collaborators as well as MARTINEZ-AZORIN
and collaborators mostly supported narrow generic
concepts (Speta 1998a, b, PFosseEr & SPeTA 2001, MAR-
TiINEZ-AZORIN & al. 2013a, 2017, 2018, 2019a, b, c,
CroucH & al. 2018, PINTER & al. 2013,2019), in which
the subfamily Urgineoideae comprises ca 30 genera,
excluding Igidia SPETA (SPETA 1998b: 70, cf. WETSCHNIG
& al.2007). On the contrary, MannNiNG and collabora-
tors (GorpBLATT & ManNING 2000, ManNiNng & al.
2002, 2004, ManNING & GorpBLATT 2018) accept only
two genera — Bowiea Harv. ex Hooxk.f. (HooKER 1867:
t.5619) and Drimia Jacq. ex WiLLD. (WILLDENOW 1799:
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165) — based on molecular data with limited sam-
pling (see MArTINEZ-AZORIN & al. 2019b), and there-
fore, Drimia in this very wide sense is extremely
heterogeneous in morphology and mixes groups
with distinct biogeographical differences.

The systematic studies in Urgineoideae showed
that some genera were para- or polyphyletic as
originally circumscribed or interpreted by later au-
thors (see Prosser & Speta 2001, 2004, MANNING &
al. 2004, Prosser & al. 2012; MarTiNEZ-AZORIN & al.
unpubl.). Previous phylogenetic studies strongly
support the multigeneric arrangement in Urgine-
oideae (Prosser & Speta 2001, 2004, Prosser & al.
2012, PiNnTER & al. 2013, MARTINEZ-AZORIN & al.
2019a), with the consequence of the recircumscrip-
tion of some already existing genera (MARTINEZ-
AzoriN & al. 2019b, c¢) and the description of new
ones (CroucH & al. 2018, MarrinEz-AzoriN M. & al.
2013a, 2017, 2018, 2019a, PinTER & al. 2013, 2019,
SpeTA 2016).

More detailed information on generic circum-
scriptions within subfamily Urgineoideae can be
found in MarTiNEZ-AZORIN & al. (2013a, b, 2015,
2019b) and PinterR & al. (2013, 2019). As already
shown by MarTiNEZ-AZORIN & al. (2011) in the sister
subfamily Ornithogaloideae, when a sufficient se-
lection of DNA regions is included in the phyloge-
netic analyses, clear morphological features are
congruent with the clades, which are acceptable at
generic rank. A similar study evaluating alternative
and more consistent generic concepts is still lacking
in Urgineoideae and is the aim of our ongoing re-
search (MAarTiNEZ-AZORIN & al. unpubl.).

In the last decades some studies accept only
about 100 species within the whole subfamily (com-
pare Manning & al. 2004, MANNING & (GOLDBLATT
2018), but due to the lack of detailed comprehensive
taxonomic revisions and our current knowledge of
this subfamily across its broad distribution range,
we consider the number of species to be at least
double (compare MARTINEZ-AZORIN & al. 2019b).

Tenicroa Rar. (RAFINESQUE 1837: 52) is a genus
distributed in South Africa and southern Namibia
(OBERMEYER 1980, PINTER & al. 2013, SreTa 19984, b).
Since its description in 1837, Tenicroa had to go
through a changeful history. Unlike many other
genera of Hyacinthaceae, species of Tenicroa have
been placed by time in eight different genera. In the
very beginning, the early known species were treat-
ed as Anthericum L. (JacQuiNn 1794, 1797, see also
Fig. 1; WiLLpENOW 1799), most probably due to their
flower resemblance, such as A. bipedunculatum
Jacq. (JacqQuin 1796: 88) = Chlorophytum triflorum
(Arr.) KuntH (1843: 606), fide OBERMEYER (1980). Up
to now, they had been assigned to genera like Al-
buca L. (Ker GawLER 1805, 1818, 1821), Drimia (JEs-
sop 1977, GoLpBLATT & ManniNG 2000, MannNING &

GorpsrarT 2003, 2018), Ornithogalum L. (KuNTH
1843), Phalangium MivLL. (PorreT 1804), Pilasia RaF.
(RariNEsQUE 1837), Sypharissa SALISB. (SALISBURY
1866, OBerMEYER 1980), and Urginea STEINH. (STEIN-
HEIL 1834, DuTtHIE 1928, ADAMSON 1942, LEWIS 1952).
These nomenclatural changes have produced an in-
tricate situation reflected in the extensive synony-
my.

The genus Tenicroa is characterized by having
(mostly) synanthous leaves and sheathing cata-
phylls with raised darker (purple or brown) trans-
versal ridges enclosing their bases. The flowers are
sweetly scented, diurnal, stellate at full anthesis
with the white tepals subpatent, free and having a
distinct narrow, reddish-brown or greenish band
visible on both sides but more evident abaxially.
The stamens are suberect to spreading, slightly
curved, with subbasifixed anthers, and the ovary
ovate-oblong to oblong-globose, with an elongate,
deflexed and curved or sigmoid style, and papillate
stigma.

Those evident characteristics in the circum-
scription of Tenicroa, as well as its distinction from
Urginea found approval by most researchers in the
subfamily (Jessop 1977, OBerMmEYER 1980, 1981, SPETA
1980, 1998a, b, Prosser & SpeEta 2001, MARTINEZ-
AzoriNn & al. 2019b, PinTeEr & al. 2013), whereas
GoLDBLATT & MANNING (2000), ManniNGg & al. (2004)
and ManNING & GorpBrLarT (2018) synonymized
Tenicroa with Drimia s.l. Furthermore, MANNING &
GoLrpBLATT (2018) erected two different sections
within their very broad Drimia to accommodate
species fitting the traditional concept of Tenicroa:
D. sect. Juncifoliae J. C. MANNING & GOLDBLATT (2018:
107), including D. juncifolia J. C. ManNING & J. M. J.
Dracon (in MAaNNING & GorpBLATT 2018: 107) and D.
decipiens J. C. ManNING & GoLDBLATT (2018: 109),
and D. sect. Sypharissa (Sariss.) J. C. ManniNG &
GorpBratT (2018: 111) recognizing three of the four
species accepted by OBErMEYER (1980), namely D.
multifolia (G. J. LEwis) JEssop (JEssop 1977: 278), D.
fragrans (Jacq.) J. C. MannNING & GOLDBLATT (in
GoLpBLATT & MANNING 2000: 711), and D. exuviata
(Jacq.) Jessop (Jessop 1977: 276). Tenicroa filifolia
(Jacq.) OBErM. (OBERMEYER 1981: 577) is considered
as a synonym of the latter, although it can be easily
distinguished from all other species as shown in the
present work. As already commented in MARTINEZ-
Azorin & al. (2019b) the morphological characters
provided by ManNvG & GorpsratT (2018) to segre-
gate the two sections are not convincing.

Our field work as well as detailed studies of
herbarium specimens and cultivated material dur-
ing the last decade have evidenced the existence of
some undescribed species of Tenicroa and the con-
venience of accepting some species placed in syn-
onymy by other authors, as shown below. A taxo-
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nomic revision of Tenicroa is presented including
12 accepted species, among which four are de-
scribed as new, and the two taxa Urginea flexuosa
Apamson (1942: 240) and Urginea unifolia A.V. Du-
THIE (1928: 8) are transferred to Tenicroa. Complete
morphological descriptions and information on
synonymy, nomenclatural types, ecology and distri-
bution (see also the maps in Fig. 11), are presented
for all accepted taxa, as well as an identification
key for the included species.

2. Materials and methods

Detailed morphological studies were undertak-
en on natural populations, cultivated specimens
and herbarium vouchers, as elaborated upon in
MarTiNEZ-AZORIN & al. (2007,2009). Specimens from
the following herbaria were studied: ABH, B, BOL,
E, GH, GRA, GZU, HAL, K, M, MO, NBG, P, PRE, S,
TCD, UPS, WIND, WU and Z (acronyms according
to THiers 2020+). Authors of cited taxa follow IPNI
(2020+). Orthography of geographical names and
grid-number system follow LEiSTNER & MORRIS
(1976). Measurements of leaf length and width, as
well as the size of tepals, stamens and ovary pre-
sented in the morphological descriptions were tak-
en on fresh material. Measurements on dry speci-
mens can show lower values. The measurements of
ManNING & GoLpBLATT (2018) are used for Tenicroa
juncifolia and T. decipiens, and measurements of T.
flexuosa were taken from herbarium specimens, as
no living material was available. The WW numbers
correspond to the accession numbers of the living
plant collection cultivated at the Botanical Garden
of the Institute of Biology, Division Plant Sciences,
NAWI Graz, University of Graz.

3. Taxonomic treatment
3.1. Description of the genus

Tenicroa Ravr., F1. Tellur. 3: 52 (1837). — Typus
generis: Tenicroa fragrans (Jacq.) Rar. = Antheri-
cum fragrans Jacq. (Fig. 1c, 6)

= Pilasia Rar. (RAFINESQUE 1837: 53). — Typus
generis: Pilasia filifolia (JacqQ.) RaF. = Anthericum
filifolium Jacq (Fig. 1a, 5).

= Sypharissa SaLsB. (SALISBURY 1866: 37) =
Drimia sect. Sypharissa (SarisB.) J. C. MannNiNG &
GorpsratrT (2018: 111) = Urginea sect. Sypharissa
(SavisB.) Baker (1873: 216) pro parte (only Urginea
fragrans, U. filifolia, U. exuviata). — Typus gen-
eris: Sypharissa exuviata (JAcQ.) SALISB. ex OBERM.
= Anthericum exuviatum Jacq (Fig. 1b, 3).

= Drimia sect. Juncifoliae J. C. MANNING &
GoLDBLATT (2018:107). — Typus sectionis: Drim-
ia juncifolia J. C. MANNING & GOLDBLATT = Tenicroa
juncifolia (J. C. MaNNING & J. M. J. DEACON) MART.-
Azorin & al.

Deciduous bulbous plant. Bulb hypogeous,
solitary or proliferous, with few to many fleshy
scales from compact to rarely loose, outer ones
brownish, dry and membranous; cataphylls sheath-
ing, 1-6, amplexicaul, surrounding the leaf-bases,
length depending on depth of bulb, exposed apical
part membranous, with raised, purple or brown
transverse ribs, withering with aging. Roots usu-
ally long, stout and branched, sometimes numerous
and thin, in some populations fleshy and distinctly
tuberous. Leaves 1-80(-100) per bulb, narrowly
linear, rigid, commonly coriaceous or rarely soft,
synanthous or rarely hysteranthous, 0.5-5 mm in
diam., glabrous, smooth. Inflorescence 1 (rarely
2) per bulb, a stalked raceme, erect, few- to many-
flowered; scape terete, usually erect, sometimes
slightly bent or with distinct sigmoid curves,
smooth; pedicels 2-12 mm long, subpatent; bracts
ovate-lanceolate, acuminate or acute, distinctly
spurred, the lowermost with a distinct long (usually
broad) acute spur, as long as or longer than the
bract, spurs reduced in upper bracts; bracteoles
lacking. Flowers pentacyclic, trimerous, stellate,
patent to erect-patent, diurnal, open for part of the
day, sweetly scented; perianth white with a distinct,
narrow, reddish brown or greenish central band
bordered by a pinkish frame visible on both sides,
but more evident abaxially; tepals 6, biseriate,
spreading-patent at full anthesis, free. Stamens 6,
biseriate, surrounding the ovary; filaments filiform,
usually with a slight bend in the upper third, su-
berect to slightly spreading, adnate basally to the
tepals for < 1 mm, smooth, glabrous; anthers oblong,
yellow, basifixed to subbasifixed, dehiscing by lon-
gitudinal slits along the whole thecae length. Ova-
ry 3-locular with septal nectaria, elliptic, ovate-
oblong to oblong-globose, green, sometimes with a
purple stripe at the boundaries of the carpels; style
white, terete, elongate, declinated, deflexed and of-
ten curved to strongly sigmoid, usually protruding
downwards from the fascicle of filaments below the
anthers (showing enantiostyly), rarely as long as,
but commonly distinctly longer than the ovary;
stigma papillate. Capsule ovoid or elliptic to ob-
long, 5-22 x 3-9 mm, trigonous, loculicidal, splitting
to the base, the 3 valves with thickened margins, the
withered perigone segments forming an apical cap.
Seeds flat, irregularly elliptical to irregularly cir-
cular in lateral view, brown, with a loose, verrucous,
shiny testa.

Etymology: Tenicroa [Taenichroa] (greek,
taenis = ribbon; -chromus = colored). RAFINESQUE
(1837) states that Tenicroa means “colored ribbon”.
He invented thousands of names, many of them
with an intricate etymology, so the most probable
derivation is from the Greek terms taeni- (from tae-
nis) = ribbon and -chrous (from -chromus) = colored
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Fig. 1. Lectotypes (icons) of Jacquin's Tenicroa species described as Anthericum. (a) A. filifolium in Icones plantarum
rariorum 2: t. 414 (1794). — (b) A. exuviatum in l.c.: t. 415. — (¢) A. fragrans in Plantarum rariorum Horti Caesarei Schoen-

brunnensis 1: t. 86 (1797).

(Taenichroa). Most likely RAFINESQUE re-wrote it
freely as Tenicroa.

Main diagnostic characters and taxo-
nomic relationships: All species of Tenicroa
share a unique combination of morphological char-
acters, such as the sheathing cataphylls with raised
darker transversal ridges and the synanthous (rare-
ly hysteranthous), narrowly linear leaves; diurnal,
stellate flowers with white tepals having a distinct
narrow, reddish-brown or greenish band more evi-
dent abaxially, subbasifixed anthers, and the ovary
ovate-oblong to oblong-globose, with an elongate,
deflexed and commonly sigmoid style, and a papil-
late stigma, which allow unequivocal attribution to
the genus. Qualitative characters of flower and in-
florescence, together with vegetative characters
(such as bulb and leaves), enable a confident recog-
nition of Tenicroa-species. In our phylogenetic
analyses of Tenicroa (including 21 samples), sam-
ples of this genus form an independent and strongly
supported clade which is related to Urgineopsis.
This clear phylogenetic evidence, together with the
combination of distinct morphological characters
mentioned above, provides a solid basis for accept-
ing Tenicroa at genus rank and supports a multige-
neric concept for Urgineoideae (MARTINEZ-AZORIN &
al. unpubl.).

Phenology: In habitat plants are flowering
from mid August to February and fruiting from late
September to March.

Distribution: The highest diversity of the
genus is centered in the Cape winter rainfall region,
with extensions as far east in the Cape as Port Eliz-
abeth and Grahamstown and reaching southern
Namibia in the north.

Karyology: 2n =20 (fide SpeTra 1998a, b, Pros-
SER & SpeETA 2001)

As already stated by GovrpsrarT & al. (2012),
there are no formally published chromosome counts
for Tenicroa and the number given by SpeTa is with-
out any references and listing of the samples and
species, but consistent within Urgineoideae (cf.
GovrpBLATT & al. 2012).

Number of species: In the present revision,
12 species are accepted in Tenicroa.

3.2. Taxonomic treatment of Tenicroa species

3.2.1. Tenicroa applanata M. PINTER, MART.-AZORIN,
M. B. Cresro & WETSCHNIG, spec. nova (Fig. 2)

Type: SOUTH AFRICA. Western Cape. Cape
Town (3318): near Tinie Versveld Wild Flower Re-
serve, between Darling and Yzerfontein (-AD), 122
m elevation, 20 September 2015, M. MARTINEZ-AZO-
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Fig. 2. Tenicroa applanata M. PINTER & al. (corresponding to MMA1128, type locality). (A) Habitus of a whole plant. — (B)
Bulb in longitudinal section, with detail of the sheathing cataphyll. - (C) Raceme. — (D) Flower in apical and dorsal view.
— (E) Dissected flower: inner tepals and stamens above, outer ones below, and gynoecium. — (F) Section of the leaves. —
Scale bars: A-C 1 cm, D-F 5 mm.
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RIN, M. PINTER, M. B. CrRESPO & M. A. ALonso MMA1128
(holotype: GRA!; isotype: ABH!).

Description: Deciduous bulbous plant. Bulb
hypogeous, solitary, elongated-ovate, 3.5-4.0 x
10 cm (incl. neck), outer tunics dry, membranous
brownish to yellowish, inner scales yellowish to
whitish, adherent, compact; cataphylls 3-4, sheath-
ing, membranous, brownish to whitish, with raised
brownish transverse ribs, often torn or withered
from the top. Leaves present at flowering time,
8-15, flat (0.5-1 mm thick), 30-35 x 0.3-0.5 cm, light
green, glabrous, margins slightly thickened basally.
Inflorescence a stalked raceme, erect, 1 per bulb;
scape 28-32 cm long, 2-3 mm in diam. at the base,
usually reddish brown or reddish green; raceme
moderately dense, overtopping the leaves, 8-11 cm
long, 25-35-flowered, all-sided; bracts elongated-
ovate, acute, 2.5-4 mm long, distinctly spurred; spur
acute, lowermost up to 5 mm long, others shorter
than the bract; pedicels erecto-patent, spreading,
8-10 mm long. Flowers diurnal, fragrant, stellate;
perigone spreading patent; tepals 6, elliptic, almost
free, 12-13.5 x 5-6 mm, white with a narrow, green
and pinkish longitudinal median stripe better de-
fined on the abaxial side. Stamens erect to
spreading, somewhat curved, 8-9 mm long; fila-
ments 6, filiform, basally adnate to the perigone for
< 1 mm, the free parts 6-7 mm long, white, smooth,;
anthers 6, yellow, subbasifixed, oblong, 2.5-3 mm
long, dehiscing with longitudinal slits up to the
whole thecae length. Ovary oblong, 5 x 2 mm, pale
green, glabrous; style elongate, deflexed, only very
slightly sigmoid, 5-6 mm long, protruding down-
wards from the fascicle of filaments below the an-
thers, white to whitish; stigma papillate. Capsules
and seeds unknown.

Etymology: Named after the distinctive flat-
tened leaves (lat., applanatus = flattened, horizon-
tally extended).

Phenology: In habitat Tenicroa applanata
flowers in September.

Habitat: This species is restricted to the Fyn-
bos Biome and occurs in sandy to loamy soils in
FRg 2 Swartland Granite Renosterveld. It is charac-
terised by a mean annual precipitation from 360 to
790 mm (mean: 520 mm), peaking from May to Au-
gust with mists common in winter, a mean annual
temperature of ca 16 °C and ca 3 days of frost inci-
dence per year (MuciNa & RUTHERFORD 2006).

Distribution: Tenicroa applanata is only
known from the type locality near Tinie Versveld
Wild Flower Reserve in the vicinity of Darling,
Western Cape Province (Fig. 11d). Further studies
are needed to ascertain the distribution range of the
species.

Diagnostic characters: Tenicroa applana-
ta is easily identified by the elongated-ovate, yel-

lowish bulb (more than double in length than its
width), and the flattened leaves up to 5 mm wide, a
character unique in the genus.

3.2.2. Tenicroa decipiens (J. C. MaNNING & GOLDB-
LATT) MART.-AzoriN, M. B. Crespo, M. PINTER &
WeTscHNiG, Phytotaxa 427: 294 (2019b).

Basionym: Drimia decipiens J. C. MANNING &
GorpBratT, Strelitzia 40: 109 (2018). — Type:
SOUTH AFRICA. Western Cape. Wuppertal (3219):
Swartruggens, near turnoff to Kagga Kamma at
summit of Skitterykloof, (-DC), 27 November 2017,
J. C. MannmNG 3637 (holotype: NBG!).

Description: Deciduous bulbous plant. Bulb
hypogeous, solitary, suglobose, 1.5-2 cm in diam.,
scales adherent, + imbricate, white, drying membra-
nous and pale brown; cataphyll solitary, involute,
translucent-membranous, lightly barred. Leaf
usually hysteranthous, rarely synanthous, solitary,
erect, terete-filiform, 10-15 x 0.1-0.15 cm, glabrous.
Inflorescence a stalked, moderately lax raceme
10-30 cm long with rachis 2-5 cm long, (2-)4-8-flow-
ered, flowers 3-6 mm apart; scape erect or weakly
flexuous, reddish green, + 1 mm diam., glabrous;
bracts ovate-cucullate, auriculate, 1.0-2.5 mm long,
lowermost with spur to 3.5 mm long; pedicels
spreading, 4-7 mm long. Flowers diurnal, spread-
ing, stellate; tepals 6, outer ones elliptic, 8-9 x
3—4 mm, inner ones ovate, 8-9 x 4-5 mm, connate at
base up to 0.5 mm, spreading, white with dark keel
better defined on the abaxial side. Filaments su-
berect around ovary, subulate-filifom and tapering,
4-5 mm long, white; anthers 6, yellow, subbasifixed,
oblong, + 2 mm long, dehiscence longitudinal. Ova-
ry ovoid, 2.5-3.0 mm long, pale green; style weakly
deflexed, 4-5 mm long, white; stigma globose-papil-
late. Capsules ovoid, 7-9 x 3—4 mm, flushed purple
along sutures when fresh. Seeds angular, wrin-
kled, 1.5-2.0 mm long, dull black.

Etymology: Named decipiens (lat. decipiens
= misleading, deceiving), because in flower the spe-
cies is confusingly similar to smaller forms of T
exuviata (sensu MANNING & GoLrpsLATT 2018, who
include T. filifolia, T. flexuosa and T. unifolia in syn-
onymy of T. exuviata).

Phenology: Plants flower from late Novem-
ber to early December; flowers opening in the early
morning and lasting until late afternoon.

Habitat: Tenicroa decipiens is restricted to
the Fynbos Biome and occurs on loamy flats in open,
arid fynbos. The vegetation is characterised as FFq2
Swartruggens Quarzite Fynbos and shows a winter-
rainfall climate. The mean annual precipitation lies
between 200-620 mm (mean: 330 mm) peaking in
the period from May to August, and the mean an-
nual temperature is ca 14 °C with 10-20 days of
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frost incidence per year (MuciNA & RUTHERFORD
2006).

Distribution: Tenicroa decipiens is known
from the summit plateau of the Swartruggens in
Western Cape Province of South Africa and based
on current knowledge it seems to be restricted to
that area. Further studies are needed to ascertain
the real distribution of the species (Fig. 11e).

Diagnostic characters: Tenicroa decipiens
is recognized by the rather lax raceme of stellate,
moderately sized flowers with a weakly deflexed
style longer than the ovary and with a globose-
papillate stigma. The solitary terete leaf is usually
withered at flowering, rarely still present. It can be
confused with smaller (younger) plants of T. exu-
viata as well as T. flexuosa or T. unifolia, but the
cataphyll of the latter three species is strongly hori-
zontally barred, whereas in T. decipiens it is mem-
branouswithonlytracesofbarring. Onthe Swartrug-
gens other species are sympatric, but T. decipiens
flowers slightly later in the season, and so it comes
into bloom while others are already in fruit.

Additional material studied: SOUTH
AFRICA. Western Cape. Wuppertal (3219): 60 km
NE of Ceres, Knolfontein, Swartruggens (-DC),
1178 m elevation, 8 December 2009, I. JArRDINE & C.
JarDINE 1263 (NBG!). — Knolfontein, Swartruggens,
60 km NE of Ceres (-DC), 1173 m elevation, 4 De-
cember 2012, I. JarpiNE 1983 (NBG!); 12 December
2017 [fruiting], I. JarpiNE 2772 (NBG). — (N of road
east) Knolfontein, Swartruggens, 60 km NE of Ceres
(-DC), 1149 m elevation, 28 November 2016, I. JaAr-
DINE 2625 (PRE!).

3.2.3. Tenicroa exuviata (JacqQ.) SPeTA, Linzer biol.
Beitr. 12: 195 (1980). (Fig. 1b, 3)

Basionym: Anthericum exuviatum Jacq., Icon.
pl. rar. 2: 18,t. 415 (1794). — Type: SOUTH AFRI-
CA. Crescit ad Promontorium bonae Spei. Lecto-
type: icon in Jacquin (1794: t. 415) (Fig. 1b). — Epi-
type designated here: Bredasdorp (3420): N side
of Potberg, Bredasdorp Div. (-BC), ca 400 ft eleva-
tion, 13 November 1962, J. P. H. Acocks 23016
(PRE0046767-0!).

= Phalangium exuviatum (Jacq.) Porr. (PomreT
1804: 243).

= Albuca exuviata (JacqQ.) Ker Gawr. (KEr
GawLER 1805: t. 871).

= Urginea exuviata (JacQ.) STEINH. (STEINHEIL
1834: 330).

= Ornithogalum
(KunTH 1843: 369).

= Drimia exuviata (Jacq.) Jessor (JEssop 1977:
2176).

= Sypharissa exuviata (JACQ.) SALISB. eX OBERM.
(OBERMEYER 1980: 113)

exuviatum (Jacq.) KunTH

Description: Deciduous bulbous plant.
Bulb hypogeous, solitary, globose, 1.5-4.5 cm in
diam., frequently forming a neck, outer tunics pale
brown to dirty yellow when drying, scarious, inner
scales yellowish to whitish, sometimes with a pink-
ish tinge on the outermost layer, broad, fleshy, grad-
ually tapering into cataphylls. Roots many, thick
and fleshy, nearly unbranched; cataphylls 1-6,
sheathing, membranous, brownish to greyish, with
prominent raised brown transverse ribs. Leaves
present at flowering time, suberect or sprawling, (in
young plants 1-)3-5, canaliculate, sometimes up to
70 x ca 0.3 cm, coriaceous, dull darker green or
sometimes glaucous, glabrous. Inflorescence
erect or suberect, 1 per bulb, about as long as leaves
(sometimes slightly longer or shorter); scape
30-50 cm long, 2-3 mm in diam. at base, usually
purple or reddish-brown; raceme moderately dense,
2.5-9 cm long, (10-)15-25(-35) flowered, all-sided,;
bracts ovate-lanceolate, acute to acuminate, length
of bracts and spurs highly variable among popula-
tions, bracts 4-15 mm long, distinctly spurred; low-
ermost spur 6-18 mm long, upper ones gradually
reduced in length; pedicels erecto-patent spreading,
ca 5(-15 in fruit) mm long. Flowers diurnal, fra-
grant, stellate; perigone spreading; tepals 6, oblong,
almost free, 10-14 x 3.5-5 mm, white with a narrow,
greenish longitudinal median stripe with a flush of
pink better defined on the abaxial side. Stamens
erect to spreading, somewhat curved, 8-9 mm long;
filaments 6, filiform, basally adnate to the perigone
for < 1 mm; the free parts 6-7 mm long, white,
smooth; anthers 6, yellow, subbasifixed, oblong, ca
3 mm long, dehiscing with longitudinal slits up to
the whole theca length. Ovary ovate-oblong, 4-5 x
2 mm, pale green, glabrous; style elongate, deflexed
and sigmoid, 5-8 mm long, protruding downwards
from the fascicle of filaments below the anthers,
white; stigma papillate. Capsules oblong-ovoid,
15-25 x 8-10 mm in lateral view. Seeds many, ir-
regularly elliptical, flat, papery-winged, 9-11 x
7-8 mm in lateral view, brown, with a loose, verru-
cous, shiny testa.

Etymology: Named after the characteristic
sheathing, membranous cataphylls (lat., exuviatus =
skinned, cast off, shed).

Phenology: This species produces flowers
from late August to early December, with mainly
the Eastern Cape and higher altitude populations
flowering in November and December. Fruits ap-
pear from November. ApamsoN & SarLTER (1950)
commented that it flowers only after fires. Our field
work evidenced that most flowering populations
were not influenced by fire.

Habitat: This species is widely distributed in
the Fynbos and Succulent Karoo biomes and occurs
on sandy or stony ground in open patches of vegeta-
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Fig. 3. Tenicroa exuviata (Jacq.) SPETA (corresponding to WW03912). (A) Habitus of a whole plant. — (B) Detail of the
sheathing cataphylls. — (C) Raceme. — (D) Flower in apical and dorsal view. — (E) Dissected flower: inner tepals and sta-
mens above, outer ones below, and gynoecium. — Scale bars: A 5 cm, B-C 1 cm, D-E 5 mm.
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tion or shallow soils on granitic outcrops (Mucina &
RUTHERFORD 2006).

Distribution: Tenicroa exuviata is known
from a wide distribution, ranging from the Cape
winter-rainfall regions in the Richtersveld in the
north, as far east in the Cape as Port Elizabeth and
Grahamstown (Fig. 11a). Within this range there are
populations known near the coast as well as in
mountainous areas.

Diagnostic characters: In the protologue,
Jacquin (1794: 18, t. 415) gives the following brief
diagnosis for Anthericum exuviatum: “filamentis
glabris; radice bulbosa; foliis subulatis, foris con-
vexis, latus concavis, erectis, basi inclusis vaginae
scariosae & transversim striatae; scapo simplici.
Tota planta, donata vagina unica. Portio alterius,
donatae vaginis sex.” Although short, it gives some
characters typical for this species, namely the cana-
liculate leaves and the up to six, scarious, sheathing
cataphylls with prominent transversal ribs. A more
detailed description is provided in the Collectaneo-
rum supplementum (Jacquin 1796: 89-90), and char-
acters of the bulb were added: the shape being
roundish, 1.5 inch in diam. [ca 3.8 cm], tunicate,
pale, dirty yellowish-brown. In fact, T. exuviata is a
variable species and may be confused with others
especially in the juvenile stage. The best characters
to distinguish the species are the solitary, globose
bulb + forming a neck; the inner scales extending
into the cataphylls (up to 6) which are usually stiff
and mostly complete and not withered as in many
other species; the thick and fleshy roots; the canali-
culate, coriaceous leaves; and the erect to suberect
inflorescence about as long as (sometimes slightly
longer or shorter than) the leaves. The closest spe-
cies is undoubtedly T. polyantha which differs in
the dense raceme with (30-)50-70 flowers, the large
hypogeous bulb with long and hard, sheathing cata-
phylls and the 5-6 leaves withering from the tip at
full anthesis. Furthermore, it is worth mentioning
that in some collections the thick and fleshy, almost
tuberous roots are very distinctive (e.g., MMA1196,
MMA1200, MMA1211), a character probably relat-
ed to their arid habitat, acting as water storage.
Further studies are necessary to evaluate the sig-
nificance of those populations. Moreover, it has not
escaped our notice that some populations (e.g.,
Lerrorpt 3137, LErpoLDT 3860, LIEBENBERG S.1n.) ap-
proach the lower values in the number of flowers
counted in T. polyantha. We treat those collections
under T. exuviata, as to our present knowledge this
is just restricted to very few findings and all other
diagnostic characters are congruent with those of T.
exuviata. It is also pointed out that at the first sight
juvenile plants of T. exuviata may be confused with
T. unifolia, as they often show only one leave, but in
the former the bulb scales are never distichously ar-

ranged, the cataphylls are usally not solitary, the
leaf canaliculate (at least basally) and the roots are
thicker.

Additional material studied: SOUTH AFRI-
CA. Northern Cape. Vioolsdrif (2817): Richtersveld,
Kambroekop, Namakwaland (-AC?), 13 September 1929,
H. HerrE s.n. (NBG!). - Springbok (2917): Little Nama-
qualand, Distr. Steinkopf (-BC?), October 1926, G. MEYER
s.n., Herb Marrora 13302 (PRE!). — Hondeklipbaai
(3017): 2,1 km west of N7 on way to Namakwa National
Park (-BB), 741 m elevation, 25 September 2015, M. Mar-
TiNEZ-AZORIN, M. PINTER, M. B. Crespo & M. A. ALoNSsO
MMA1196 (ABH!); 3,2 km west of N7 on way to Namakwa
National Park (-BB), 699 m elevation, 25 September 2015,
M. MARTINEZ-AZORIN, M. PINTER, M. B. CRESPO & M. A. ALON-
so MMA1200 (ABH!); 3,5 km west of N7 on way to Groot-
vlei (-BB), 762 m elevation, 25 September 2015, M. MARTIN-
Ez-AzoriN, M. Pinter, M. B. Crespo & M. A. Aronso
MMA1204 (ABH!); 9,7 km west of N7 on way to Grootvlei
(-BB), 645 m elevation, 25 September 2015, M. MARTINEZ-
AzoriN, M. PINTER, M. B. CrESPO & M. A. ALonso MMA1211
(ABH!); Kamieskroon, ca 3 km N of Kamieskroon on road
to Namakwa N.P. (-BB), 795 m elevation, 15 August 2016,
M. MarTiNEZ-AZORIN, M. B. CrRESPO, M. A. ALONSO, J. L. VIL-
LAR, A.VICENTE, J. MoRENO & A.TerrONES MMA1681 (ABH!).
- Kamiesberg (3018): Welkom, Khamiesberg, near
Garies (-AC), 4000 ft elevation, 16 October 1954, E. ESTER-
HUYSEN 23724 (BOL!). — Calvinia (3119): Calvinia Div.,
between Oorlogs Kloof & Papkuilsfontein (-AC), Septem-
ber 1939, C. L. LerroLpT 3103 (BOL!); Lokenburg, W. Mt. K.
occ. in patches (-CA), ca 2300 ft elevation, 25 September
1955, J. P. H. Acocks 18554 (K!).

Western Cape. Vanrhynsdorp (3118): Near Van-
rhynsdorp (-DA), September 1895, C. LerroLpT s.n. (BOL!);
Vredendal road from Vanrhynsdorp (-DA), 8 September
1949, W. F. BarkER 5690 (NBG!); Top of Houbert on Matsi-
kamaberg Pass, SE of Vanrhynsdorp (-DD), 502 m eleva-
tion, 31 August 2011, M. MARTINEZ-AZORIN, A. MARTINEZ-
SorLErR & R. McKenzie MMA782 (ABH!). - Clanwilliam
(3218): Sandveld between Greys Pass & Graafwater also
Nardouw Pass (-BA), August 1940, C. L. LerorLpr 3137
(BOL!); Near Goedverwacht (-DC), 210 m elevation, 31
August 2017, M. Martinez-AzoriN, M. B. Crespo, M. A.
Aronso, M. Pwrter MMA1913 (ABH!). — Wuppertal
(3219): Willems River, Calvinia, C.P. (-AC), 3000 ft eleva-
tion, Sep, C. L. LerrorpT 812 (NBG!); Farm Thee River, S of
Citrusdal (-CC), January 1979 [in fruit], photo 9 April
1979, MurLLeEr-DoBLEs 79017 (PRE, photographs 7415!,
7415-2!); Knolfontein, Swartruggens 60 km NE of Ceres
(-DC), 1145 m elevation, 29 September 2006, I. JARDINE & C.
JarDINE 492 (NBG!); Knolfontein, Swartruggens 60 km NE
of Ceres (-DC), 1162 m elevation, 12 October 2006, I. Jar-
DINE & C. JARDINE 530 (NBG!).—Saldanha (3317): Tops of
Hills north of Saldanha Bay (-BB), 6 September 1928, J.
Hutcamwson 301 (BOL!, GRA!, PRE!). - Cape Town
(3318): West Coast National Park, Posberg, near view point
(-AA), 167 m elevation, 20 September 2015, M. MARTINEZ-
AzoriN, M. PINTER, M. B. CrESPO & M. A. ALonso MMA1130
(ABH photo!); granite hills above Kreeftebaai, south arm
of Saldanha (-AA), 9 September 1966, G. P. Rourke 587
(NBG!); Plaas Platteklip, Darling District (-AD), Septem-
ber 1981, flowered in PRE, L. C. C. LIEBENBERG s.n. (PRE!);
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Sandige Stellen der 3ten Hohe am Tafelberge (-CD), 03
September 1827, C. F. Eckron 35 (S!, 2 sheets); Cap, im Ge-
birge bei der Kapstadt (-CD), 1829, C. F. Eckron & C. L. P.
ZevHER (HAL!); Farm Klipheuwel N of Durbanville (-DA),
15 September 1982, L. van ZvL 3146 (NBG!, PRE!); Burgers
Post Farm, near Pella (-DA), ca 200 m elevation, 22 Novem-
ber 1979, C. Boucuer & P. SHEpHERD 4920 (NBG!, PRE!);
Post Office with radio masts — just N of Klipheuwel (-DA),
16 September 1982, L. van ZyL 3113 (NBG!, PRE!); Paarde-
berg, between Wellington and Malmesbury, Kwepersfon-
tein (-DB), 312 m elevation, 12 September 2011, G. NicoL-
soN & D. RoeTs 432 (NBG!); In collibus prope Brakenfell
(-DC), 300 ft elevation, September 1908, Dummer 1988 (E!);
Tygerberg Nature Reserve: Areas A & C (-DC), 24 Septem-
ber 1975, Lousser 3079 (NBG!); Botlaryberg, on farm Koo-
pmanskloof, NW slope (-DD), ca 1200 ft elevation, 20 Sep-
tember 1988, J. Bevers 105 (NBG!); Jonkershoek, unt. Hang
[lower slope] (-DD), 400 m elevation, 22 November 1946, S.
RenuM s.n. (M!). -Worcester (3319): Gydouw (-AB), 3 Oc-
tober 1942, C. L. LerrorLpT 3860 (BOL!); Klip Koppie, Nieu-
woudtville (-AC), 5 November 1962, [fruiting], W. F. BARKER
9763 (NBG!); Feuchte schattige Orte in Nieuwekloof (-AC),
500-1000 ft elevation, 18 October 1828, J. F. DREGE 8744b
(P!); Swaarmoed, Ceres Div. (-AD), 2 October 1924, R. S.
Apawmson s.n. (BOL!); Between Karoo Poort & Ceres (-BA),
30 September 1933, F. M. LeigaTon 21219 (BOL!); Kap, Du-
toits Kloof (-CA), 1000-2000 ft elevation, 1826-1834, J. F.
DreGE 8744a (HAL!, K!); Karoo Garden (-CB), 1100 ft el-
evation, 30 September 1976, M. B. Baver 248 (NBG!, PRE!);
Southern slope of Langerug koppie, Worcester (-CB), 2
September 1980, I. B. Warrers 2125 (NBG!); S. slope of
Quaggasberg (-CD), 800 ft elevation, 18 September 1974,
A.MAUVE & I. OL1vER 269 (NBG!).-Montagu (3320): Cog-
manskloof (Mr. Conradie’s farm), Montagu (-CC), 14 Octo-
ber 1981, A. A. Mauve & Huco 257 (PRE!); Langebergen
near Montagu (-CC), 28 October 1954, E. ESTERHUYSEN
23864 (BOL!). - Ladismith (3321): Seven Weeks Poort
mt., northern slopes (-AD), 2000 m elevation, 30 December
1928, H. AnpreAE 1299 (PRE!); In declivibus montosis —
Garcia’s Pass in dit. Riversdale (-CC), ca 1500 ft elevation,
October 1904, H. Borus s.n. (BOL!); Langeberg, Bergfon-
tein (-DC), 470 m elevation, 30 October 1990, D. J. McDon-
ALD 1971 (NBG!); Langeberg, Bergfontein, along path from
Bergfontein to Welgevonden on lower S slopes of Witels-
voorberg (-DC), 470 m elevation, 30 October 1990, D. J. Mc-
Donarp 1971 (PRE!). - Oudtshoorn (3322): In saxosis in
summi Zwartberg Pass — in dit. Prince Albert (-AC), ca
5200 ft elevation, December 1904, H. Borus 11654 (BOL!).
Caledon (3419): Babylonische Thurms Berge [Babilon-
storingberge], 2te Hohe (-AC), November 1825, C. F. Eck-
LoN (S!); +/- 12 km NW of Napier, Fairfield Farm (-BD), 180
m elevation, 11 November 1994, J. Kemper 743 (NBG!). -
Bredasdorp (3420): De Hoop (-AD), <200 m elevation,
October 1969, C.V. v. d. Merwe 1163 (PRE!); Bokkerivier
Farms, flat SE of camping site (-BB), 9 November 1963, N.
Horrocks 115 (NBG!); Potberg, Klipfontein farm at lower
NW slopes of Potberg (-BC), 180 m elevation, 19 October
1978, Burcers 1485 (PRE!). — Riversdale (3421): Ver-
maaklikheid (-AC), 60 m elevation, 12 October 1985, P.
Bounen 8614 (NBG!); 10 miles S of Albertinia, Riverdale
Div. (-BC), ca 600 ft elevation, 6 November 1962, J. P. H.
Acocks 22883 (PRE!).

Eastern Cape. Steytlerville (3324): Vryheid Farm,
Suuranys Mountains (-CC), 1 October 1984, C. H. STIRTON
10899 (NBG!).-Port Elizabeth (3325): Farm Stockdale
387 (east of Aasvoelkrans, Pearston region), Sneeuberg,
Between homestead and first poplar grove along the
Naudeshoekspruit (-AD), 1350 m elevation, 31 October
2006,V.R. CLARK & S. RampHanTt 130 (GRA!); Port Elizabeth
(-DC), s.d., LamLEY s.n. (Z!); Port Elizabeth (-DC), October
1928, D. Cory 44 (GRA!); Port Elizabeth (-DC), 25 October
1908, J. F. DreGE 294 (GRA!, sheet I & II); Grassy flat 3 m
west of Port Elizabeth (-DC), 28 October 1946, F. H. HoL-
LAND 4366 (BOL!); near Port Elizabeth, Redhouse (-DC), 27
November 1996, R. Urton 1170 (GRA!); Wellington Park,
north facing slope (-DC), 3 November, M.Vartes s.n. (GRA!);
near the Zwartkops River, Uitenhage Div. (-DC), 50-500 ft
elevation, C. L.. P. Zrvrer 4248 (K!); Humewood (-DC), Oc-
tober 1911, T. V. Paterson 2167 (GRA!). - Grahamstown
(3326): Rockeliff near Sidbury (-AC), November 1904, M.
Dary 803 (GRA!, PRE!); Ght commonage, (Glen Graig) be-
tween brick factory and dam (-BC), 14 November 2009, A.
P. Dorp s.n. (GRA!); Waaiheuwel, Alex. District (-CB), 30
November 1953 [in fruit], E. E. A. ArcuBaLD 5367 (GRA!);
Bushman'’s River — Spadena Halt (-DA), 200-300 ft eleva-
tion, 10 October 1952, E. E. A. ArcHiBALD 4508 (GRA!, spec-
imen & drawing); Bushman’s River Bridge (-DA), 500 ft
elevation, 23 October 1953, E. E. A. ArcuBALD 5314 (PRE!).

3.2.4. Tenicroa fibrosa M. PINTER, MART.-AZORIN, M.
B. CreEsro & WETSCHNIG, spec. nova (Fig. 4)

Type: SOUTH AFRICA. Western Cape. Van-
rhynsdorp (3118): 21 m. S.S.W. of Vredendal (-CD),
ca 500 ft elevation, 26 August 1958, J. P. H. Acocks
19713 (holotype: PRE!; isotypes: BOL!, M!)

Description: Deciduous bulbous plant.
Bulb hypogeous, solitary, ovoid, 2.5-4 x 4-5.5 cm,
outer tunics dry, dark-brown, often solid, inner
scales yellowish, compact; cataphyll solitary,
sheathing, membranous, greyish, with raised
brownish transverse ribs. Leaves present at flow-
ering time, 6-16, filiform, terete, rigid, ca 10-35 x
0.1 cm, stiff, green, glabrous, bases of leaves of pre-
vious shoot generations pe