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Abstract. The Chilean Puya species (Puyoideae, Bromeliaceae) constitute an early
diverging group within the genus and thus are key taxa for the understanding of the
early evolution and biogeography of Puya. However, a modemn taxonomic treatment
including information from molecular phylogenetic studies is still lacking. Here, a
taxonomic revision of the Chilean species of Puya is presented based on morpho-
logical, molecular, and biogeographic data. A re-evaluation of the widely applied
concept of P. berteroniana led us to the conclusion that the type of P. berteroniana is
of hybrid origin and is maintained as Puya x berteroniana. Our studies revealed that
the name P. berteroniana has been widely misapplied to what in fact is the northern
metapopulation of P. alpestris, which is here described as a new subspecies, Puya
alpestris subsp. zoellneri, a member of subgenus Puya. A lectotype is designated for
Puya copiapina and a neotype for P. chilensis. Altogether, six Puya species, two
subspecies, four varieties and one hybrid taxon are recognized for the Chilean flora in
this revision: P. alpestris subsp. alpestris and subsp. zoellneri; P. boliviensis; P. chi-
lensis; P. gilmartiniae; P. coerulea var. coerulea, var. intermedia, var. monieroana,
and var. violacea; P. venusta; and P. x berteroniana. A key is provided for their

identification.

Key Words: Bromeliaceae, Chile, hybrid, Puya, Puyopsis.

The terrestrial bromeliad genus Puya
Molina (Bromeliaceae) comprises 219 spe-
cies (Luther, 2010) and occurs from Costa
Rica to Chile and Argentina, from sea
level to about 5000 ma.s.l., and is princi-
pally confined to the Andes where the
genus underwent a rapid radiation during
the last 3.5 Ma (Smith & Downs, 1974;
Givnish et al.,, 2011). Several species
extend eastwards into the Guayana Shield
and the Brazilian Amazon, and at the
southern distribution limit of the genus, a

geographically highly isolated group is
formed by the Chilean Puya species
(Smith & Downs, 1974) occuring mainly
in Central Chile which therefore represents
a peculiar centre of diversity within the
genus (Varadarajan, 1990; Zizka et al.,
2009). The Chilean species also differ
from their congeners by their unique
ecology having successfully colonized not
only semixeric to xeric Andean habitats
but also extensive coastal habitats at low
elevations.
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The Chilean flora comprises approximately
5664 species of Angiosperms, of which 2727
are endemic (Marticorena, 1991). Bromeliaceae
are represented in Chile with 23 species/20
endemics with the following genera: Puya (7
species/7 endemic; for the report of P. alpestris
[Poepp.] Gay in Argentina [Gémez Romero &
Grau, 2009] see comments below), Tillandsia L.
(6/3), Ochagavia Phil. (4/4), Greigia Regel (4/
4), Fascicularia Mez (1/1), and Deuterocohnia
Mez (1/1) (Zizka et al., 2009). Although they
represent only a small fraction of the overall
diversity within the family (3248 spp.; Luther,
2010), recent molecular studies revealed their
importance for our understanding of bromeliad
evolution, in particular of the subfamily
Puyoideae and its sister group Bromelioideae
(Schulte et al., 2005, 2009, 2010; Horres et al.,
2007; Sass & Specht, 2010).

For most of the Chilean bromeliads, updated
revisions/treatments have been produced over
the last few years, mainly in course of the
studies for the “Flora of Chile” (Ochagavia:
Zizka et al., 2002; Fascicularia: Zizka et al.,
1999, the Chilean Greigia: Will & Zizka, 1999,
Deuterocohnia: Schiitz et al., 2009; Chilean
Tillandsia: Zizka & Mufioz-Schick, 1993;
Pinto, 2001, 2005; Pinto et al., 2006; Zizka et
al., 2009). In contrast, a modern revision of the
Chilean Puya species is lacking.

Puya was described by Ignacio Molina in
1782 in his “Saggio sulla storia naturale del
Chili”. Since then, our knowledge about the
diversity of the genus has increased consider-
ably, in particular over the last century (Mez,
1896: 44 spp.; Mez, 1935: 89 spp.; Smith &
Downs, 1974: 168 spp.; Smith & Till, 1998:
190; Luther, 2010: 219 spp.). Traditionally, the
genus was included in the subfamily
Pitcaimioideae Harms based on ovary, fruit,
and seed characters (Harms, 1930; Smith &
Downs, 1974, Smith & Till, 1998). Based on a
comprehensive cladistic study of morphological
and anatomical characters, Varadarajan and
Gilmartin (1988) placed Puya in the tribe
Puyeae Mez together with Abromeitiella Mez,
Brewcaria L. B. Sm., Steyerm. & H. Rob.,
Deuterocohnia, Dyckia Schult. f., Encholirium
Mart. ex Schult., and Hechtia Klotzsch. Smith
and Till (1998) maintained this classification,
but sank Abromeitiella in Deuterocohnia.
Recent molecular studies demonstrated that the
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genera formerly subsumed in Puyeae are not
closely related and that Puya is not part of the
Pitcairnioideae s.stz, but instead constitutes a
monophyletic lineage in sister group position to
subfamily Bromelioideae (Horres et al., 2000;
Givnish et al., 2004, 2007, 2011; Schulte et al.,
2005). Hence, Givnish et al. (2007) erected the
monogeneric subfamily Puyoideae.

In his first revision of the genus, Mez (1896)
discerned three subgenera within Puya based on
inflorescence characters: Eupuya (compound
inflorescence, inflorescence branches with ster-
ile apices), Pitcairniopsis Mez (compound
inflorescence, fertile throughout), and
Pourretia Mez (inflorescence unbranched).
Smith and Looser (1935) described the subge-
nus Chagualia but Smith revised the subgeneric
classification later on (Smith, 1964) sinking
subgen. Chagualia and subgen. Pourretia into a
more broadly defined subgenus Pitcairniopsis,
thus recognizing only two subgenera for Puya
based on the presence or absence of sterile
terminal parts on the partial inflorescences.
Based on nomenclatural considerations Smith
then recombined Puya subgen. Pitcairniopsis to
Puya subgen. Puyopsis (Baker) L.B. Sm., and
subgen. Eupuya to subgen. Puya (Smith, 1970;
Smith & Downs, 1974). By far the majority of
the species in the genus belongs to subgen.
Puyopsis, only nine species have been included
in subgen. Puya (Smith & Downs, 1974;
Hornung-Leoni & Sosa, 2008).

This subgeneric classification has recently
been challenged by molecular phylogenetic
studies that demonstrated the paraphyly of the
two subgenera (Jabaly & Sytsma, 2010). In this
study, two principal lineages within the genus
were identified, the Core Puya (comprising the
majority of the species), and sister to this the
Chilean Puya which thus represent an early
diverging group within the genus. The Core
Puya clade comprises the majority of species
traditionally placed in subgen. Puyopsis,
whereas the Chilean Puya harbor the majority
of the species placed in subgen. Puya. Of the
seven Chilean Puya species five belong to
subgen. Puya (P. alpestris, P. berteroniana
Mez, P. boliviensis Baker, P. chilensis Molina,
P. gilmartiniae G.S. Varad. & A R. Flores) and
two to subgen. Puyopsis (P. coerulea Lindl., P.
venusta Phil.) (Smith & Downs, 1974). Besides
the Chilean representatives of subgen. Puya,
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three additional species were traditionally
placed in the subgenus (P. castellanosii L.B.
Sm.: Argentina; P. weddelliana Mez: Bolivia;
and P. raimondii Harms: Peru, Bolivia; Smith
& Downs, 1974; Hornung-Leoni & Sosa,
2008). In the light of the molecular data, the
subgenus concept of Puya probably will have
to be revised. Nevertheless, this is beyond the
scope of our treatment here, therefore we keep
the presently accepted concept of the two
subgenera Puya and Puyopsis.

The most extensive revisions of this large
genus are still those of Mez (1896, 1935) and
Smith and Downs (1974). Other important
contributions to our understanding of the sys-
tematics and evolution of the genus have been
made by Varadarajan (1990), Varadarajan
and Flores (1990), Hornung-Leoni and
Sosa (2005, 2008) based on morphological
studies, and Jabaly and Sytsma (2010) and
Schulte et al. (2010) based on molecular
phylogenetic analyses.

For the systematics and taxonomy of the
Chilean species the important contribution of
Smith and Looser (1935) is especially note-
worthy. More recently, Gourlay (1952), Zizka
(1992), Ravenna (2000), Echenique et al.
(2003), and Mufioz-Schick (2003) have dealt
briefly with some of the Chilean species,
Trumpler (1998) provided an extensive anal-
ysis of morphology and distribution of the
Chilean species, and Zizka et al. (2009) on
their distribution and conservation status.

Most of the Chilean Puya species are
comparatively well circumscribed but morpho-
logical variability across the distribution of the
species as well as occasional aberrant plants
that may constitute hybrids can blur the
morphological boundaries between taxa. The
most problematic group within the Chilean
Puya is the Puya alpestris-P. berteroniana
species complex. As already described by
Gourlay (1952), the fragmentary type specimen
of Puya berteroniana Mez has been a matter of
conflicting interpretations and species concepts.
In particular, the type differs considerably from
the plants Smith and Downs (1974) and other
authors have applied the name to.

Recently, an AFLP study of the Chilean
Puya species revealed that they represent three
main genetic groups, with the purple flowered
coerulea group (P. coerulea, P. venusta) and the

ZIZKA ET AL.: PUYA (BROMELIACEAE)

389

blue flowered alpestris group (P. alpestris, “P.
berteroniana”) in sister group position to each
other (Schulte et al., 2010), and the yellow
flowered chilensis group (P. boliviensis, P
chilensis, P. gilmartiniae) as sister to both.
Whereas P, boliviensis, P. chilensis, P. coerulea,
P, gilmartiniae, and P. venusta were resolved as
monophyletic clades in that study, this was not
the case for the members of the P. alpestris-P.
berteroniana species complex which again
highlights the need of a revision of this group.
Furthermore, the AFLP study confirmed the
recent hybrid origin of morphologically inter-
mediate individuals, and detected several addi-
tional hybrids. Hybrids were found in
sympatric populations and were detected be-
tween the chilensis and the alpestris group as
well as between the alpestris and the coerulea
group (Schulte et al., 2010).

In the following we present an updated
taxonomic revision of the Chilean Puya
species based on our morphological, biogeo-
graphic, and genetic studies.

Material and methods

Collections of Puya from the herbaria B,
BM, CONC, E, FR, FRP, G, GH, HAL,
HBG, MO, NY, SGO, US, WU were studied.
Additionally, species were studied during
field trips in 2006-2007. Measurements of
plant size were taken from living plants in
their habitat, those of leaf length and width
principally from herbarium specimens.
Authors were abbreviated following
Brummit and Powell (1992), descriptive
terminology is based on Stearn (1992). The
rank of the subspecies was used for taxa that
show minor, but geographically structured
discontinuities; if discontinuities are not
geographically structured, then the rank of
variety was used.

Taxonomic treatment

Puya Molina, Sag. Stor. Nat. Chili: 160, 351.
1782. Type: Puya chilensis Molina.

Renealmia Feuillée, J. Obs. Phys. Math. Bot. 3: 59, t.
39. 1725. Type: Renealmia paniculata L.

Pourretia Ruiz & Pav., Fl. Peruv. Prodr.: 46, t. 7.
1794. Type: Pourretia lanuginosa Ruiz & Pav.
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Plants perennial, acaulescent or long caulescent,
simple or branched, stout, often with a tall
inflorescence. Leaves densely rosulate, coriaceous;
sheath distinct, generally wide; blade narrowly
triangular, the base not narrowed, mostly succulent
and spinose-serrate. Inflorescence simple or panic-
ulate. Flowers perfect, showy; sepals convolute,
free, shorter than the petals, glabrous, tomentose,
or lanate; petals free, with or without appendanges,
the blades tightly spiraled together after anthesis,
distinct from claw; stamens generally shorter than
the petals, the filament bases separate from each
other after anthesis; ovary superior or slightly
inferior, glabrous, style long, slender. Capsule
loculicidal and often tardily septicidal as well;
seeds appendaged, with a dorso-apical wing.

Distribution.—About 219 species distrib-
uted from Costa Rica to Chile and Argentina,
principally Andean; seven species in Chile.

The genus Puya is easily distinguished
from other closely related genera by the petal
blades that are distinct from the claw and
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spiraled together after anthesis, the appen-
daged seeds, the narrowly triangular leaf
blades that are never contracted at base, and
the superior to slightly inferior ovary.

Petal color is the most consistent character to
distinguish species groups among Chilean Puya:
petals are (greenish-) yellow in the P. chilensis
group (P boliviensis, P. chilensis, P gilmarti-
niae), blue-green in the P. alpestris, and blue in
the P. coerulea group (P. coerulea, P. venusta); in
P x berteroniana the petal color is unknown.

Some earlier works (e.g., Kunth, 1815: 296)
cited Achupalla Kunth, originally published in
Humboldt’s (1810-13: 221, pl. 30: “Le premier
plan du dessin présente un groupe de Pourretia
pyramidata, plante voisine du Pitcairnia,
connue dans les Cordilléres sous le nom
d’achupallas.”) Vues des Cordilleres, as a
synonym of Puya. However, this name refers
to a plant denominated Pourretia pyramidata
Ruiz & Pav. and locally known by the Indians
under the vernacular name of achupalla. Thus,
achupalla was not intended as a scientific name.

Key to the Chilean species of Puya

1. Inflorescence compound, major portion of the branch apices sterile (subgen. Puya).
2. Flowers metallic blue-green; leaf blades with contrasting sides (densely lepidote below).
3. Flowering shoot 1.2—-1.5(-2) m high; leaf-blades 15— 25(—32) mm wide; inflorescence of up to 20(—40)

branches, lax, the branches laxly few-flowered ..

.. Puya alpestris ssp. alpestris

3. Flowering shoot to (2-)2.5-5 m high; leaf- blades to 50 mm w1de mﬂorescence of (40-)50-80

(—100) branches, the branches densely many-flowered ..

.. Puya alpestris ssp. zoellneri

2. Flowers yellow to greenish; leaf blades concolourous.

4. Flowers about 3 cm long, leaf-blades lepidote on both sides .........ccocovceereincnneen.

Puya gilmartiniae

4. Flowers 4.5-7.3 cm long, leaf blades glabrous above.

5. Inflorescence >0.8 m long, with 80-100 branches, dense .......
5. Inflorescence up to 0.5 m long, with few branches, lax

................. Puya chilensis
Puya boliviensis

1. Inflorescence compound, the branches fertile throughout or nearly so (subgen. Puyopsis).
6. Flowers congested in apical part of inflorescence branches, inflorescence dense; floral bracts serrate .................. Puya venusta
6. Flowers not congested in apical part of inflorescence branches, inflorescence lax to + dense; floral bracts entire.

7. Inflorescence + dense; plants VEIY TAre .............ccoceomeieiieenineeninemieiineeeneeeeeenaenens

7. Inflorescence lax to £ dense...........c.ccceucmiuiininnenne
8. Floral bracts shorter than the pecidels, narrow . .
8. Floral bracts about as long as or longer than the pedlcels

Puya x berteroniana

.............................. (Puya coerulea).

... Puya coerulea var. violacea

9. Floral bracts exceeding the middle of the sepals; branches + densely flowered.......Puya coerulea var. coerulea
9. Floral bracts shorter than the middle of the sepals; branches laxly flowered.

10. Inflorescence densely and persistently white-tomentose ...................
10. Inflorescence glabrous by anthesis .........

Puya subgen. Puya Molina, Sag. Stor. Nat.
Chili: 160, 351. 1782. Puya subgen.
Eupuya Mez, Monogr. Phaner. [DC.] 9:
472. 1896. nom. illeg. Type: Puya
chilensis Molina.

Inflorescence compound, the lateral branches
sterile toward apex (approximately upper third).

Puya coerulea var. intermedia

....................................... Puya coerulea var. monteroana

Puya alpestris (Poepp.) Gay, Fl. Chil. 6: 12.
1853.

Plants caulescent, in flower 1.2-5 m
high, stems prostrate, branched. Leaves in
a dense rosette 1-2 m in diameter; sheath
2.5-9.5%(0.9-)1.8-10 c¢m; blade 36-120x
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0.35-4.6 cm, green above, yellowish-
brown when dried, + glabrous (to sparsely
lepidote), densely whitish lepidote below;
spinestcurved, 2-10 mm long, brown,
becoming further spaced apart from base
to apex. Inflorescence (above the scape)
0.25-1 m long, with 15-100 racemose
branches (partial inflorescences), these
6.5-32 cm long, in the lower third (to
two thirds) fertile, the flowers densely
spaced, sterile above with reduced bracts,
thesexhairy with stellate hairs, glabrescent
when fruiting; scape 5.5-8 cm in diameter
at base, densely hairy with stellate hairs
when young, + glabrescent; scape bracts
caducous, broadly oblong, acuminate, 4.2—
6x1.5-2 c¢cm, with stellate trichomes, mem-
branous, entire, conspicuously nerved; pri-
mary bracts ovate to oblong, 4-20x1.3—
9.5 c¢cm, dark brown when dried, membra-
nous, densely lepidote, entire, + serrate
only toward apex; floral bracts elliptical,
acuminate to mucronate, 1.2-2.7(=5)x0.4—
2.2 cm, reaching up to about the middle
of the sepals, whitish or brownish when
dried, thinly membranous, * hairy with
stellate hairs, inconspicuously nerved, en-
tire; pedicel 3-17x1-2 mm, green.
Flowers 3.5-6 cm long; sepals oblong,
apex rounded, sometimes with a mucro,
1.8-3.7x0.3—-1 cm, green with whitish
margin (fresh material), + with stellate
hairs, coriaceous, with membranous mar-
gin, nerved; petals elliptical, rounded to
rarely acute, 3.6-5.7x1.3-2.5 cm, naked,
metallic blue-green; stamens 6, filaments
2.3-3.5 cm long, anthers 5-9.3x1-
1.5 mm, pollen orange; ovary 4x8 mm,
style 3.1 cm long, stigmas 8 mm long.
Fruit 1.5-2.2x1.3-1.8 cm; seeds 3—4x1.5-
2.5 mm, + triangular in outline, with
menibranous wing.

Distribution and ecology.—Endemic to
Chile, occuring from Region IV to Region
IX, between sea level and 2000 m. Its
report from Argentina (Gomez Romero &
Grau, 2009) remains doubtful since the
cited plant was described as having violet
petals, a state not known from P. alpest-
ris. However, the cited collection could
not be verified by us so far. Puya
alpestris grows in stony, arid to semi-
humid habitats.
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Phenology.—Flowering between October
and December.
Vernacular names.—Chagual.

Additional specimens examined (not assigned to
subspecies): Chile. Regién IV: Prov. Coquimbo, Dept.
Ovalle, Fray Jorge, 15 Oct 1947, Sparre 3071 (SGO).
Region V: Cuesta El Melon, subida Cuesta Alicahue,
13 Nov 1993, Mufioz Schick 3334 (SGO). Regién
Metropolitana: Filo del cerro entre cerro El Toro y
cerro El Tollo, 5 Mar 2000, Arrevo & Humafa
201498 (SGO); Caleu, desde Carabineros hacia el
Norte, 29 Nov 1993, Murioz Schick 3349 (SGO).
Regién VII: Km 94 a Laguna del Maule, 20 Jan
2003, Mufioz Schick 4342 (SGO). Regiéon IX:
Primeros km subida a Parque Nacional Nahuelbuta,
18 Jan 2003, Muroz Schick 4317 (SGO); Cautin,
Near La Paz, Oct 1885, Rusby 2850 (NY, US).

Puya alpestris (Poepp.) Gay ssp. alpestris, F1.
Chil. 6: 12. 1853. Pourettia alpestris Poepp.,
Fragm. Syn. Pl.: 8. 1833. Type: Chile,
Biobio: in der Ndhe von Antuco, Cuesta del
Prado, Feb 1829, E. F. Poeppig 93 (holotype:
W, destroyed; lectotype, designated by Smith
& Downs, 1974: BM; isotypes: B, G, HAL).

(Fig. 1)

Puya whytei Hook.f., Curtis’s Bot. Mag. 94: t. 5732. 1868.
Type: Chile, s.loc., 1864, M. Whyte 171/1 (holotype: K).

Puya pumila Ravenna, Onira 4(15): 57. 2000. Type:
Chile. Region IX: In decliviis secus fluminem Bio-Bio,
inter Santa Juana et Tanaollin, Dec 1999, Ravenna 3903
(holotype: Herb. Ravennan.v.; isotypes: BA n.v., CONC
n.v., SGO n.v.; see notes below).

“Pitcairnia coerulea” auct. non Benth.: Baker pro parte (not
the Puya coerulea Lindl. element), Handb. Bromel.:
121. 1889 (see notes under Puya coeriilea var. coerulea).

Plants in flower 1.2-2.5 m high. Leaves in
comparatively low number; sheath 2.5-4.5
(—=9)%0.9-5.3(-9) cm; blade 36-65(—98)x
0.35-2.5(-3.2) cm, spines 2-8 mm long.
Inflorescence (above the scape) 0.25-0.72 m
long, with 15-20(—40) lateral branches, lower
third to lower half of lateral braches fertile,
the flowers+laxly disposed, rhachis glabrous
to densely lepidote; primary bracts 4—11x
1.3-4.5 cm; floral bracts whitish when dry,
thin-membranous; pedicel 3—15x1-2 mm.

Distribution and ecology— Endemic to
Chile; distributed from Central Chile, Region
VII (approx. 50 km E of Linares, Paso
Pehuenche, 35°42°S) to Region IX (E of
Temuco, Lonquimay, 38°27°S); from sea level
to 2000 m. Abundant in Regions VIII and IX
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Fig. 1. Chilean Puya species. A. Puya alpestris subsp. alpestris. B. Inflorescence of Puya alpestris subsp.
zoellneri. C. Puya chilensis. D. Puya chilensis, close-up of lateral inflorescence with yellow-greenish flowers. E. Puya
coerulea var. coerulea. F. Puya venusta.

(Concepcion — Angol, 36°-37° S). Frequent in
the more humid, seasonal mediterranean biocli-
mate types and the areas of sclerophyllous forest.

Phenology—Flowering between October
and December.

Conservation.—Least concern (Zizka et
al., 2009).

Vernacular names.—Chagual.

Additional specimens examined. Chile. Region
Metropolitana: Santiago, Prov. Santiago, N.N. s.n. (G-
8456/3). Region VII. Constitucion, am Strand in der
Nihe einer Zellulosefabrik, 14 Dec 2006, Zizka 8066
(FR, SGO); RN Los Ruiles, 15 Dec 2006, Zizka 8086
(FR, SGO); Talca, Constitucién, 10 Feb 1921,
Hollermayer 467 (CONC); Talca, Valle del Rio Maule,
Rio Cipreses, Laguna de la Invernada, al noreste del
dique, 18 Dec 1990, Leuenberger et al. 4067 (B); Talca,
Paso Pehuenche (o del Maule), 2,5 km E (above) of

Amarillo, 11 Jan 1996, Nyffeler & Eggli 396 (B, SGO);,
Talca, Constitucion, Dec 1891, Reiche s.n. (SGO-61083);
Talca, P. Linares, La Mina, Camino al Melado, 17 Dec
1953, Ricardi 2786 (CONC); Curico, Hacienda Monte
Grande, Dec 1924, Werdermann 563 (BM, E, G, HBG,
NY, US); Cauquenes, Hualqui-Pichaco, 12 Dec 1936,
Yunge s.n. (CONC-5894). Regién VIII: Puente Abanico,
auf dem Weg von PN Laguna del Laja nach Antuco, am
Straflenrand, 16 Dec 2006, Zizka 8087 (CONC, FR),
Antuco, an der Strafle von Antuco nach Los Angeles, 16
Dec 2006, Zizka 8093 (CONC, FR). Concepcion, Dec
1825, D'Urville s.n. (B-40/98-4); Concepcion, Nov
18912, D'Urville 101 (P); Nuble, Cordillera Prolacura,
22 Feb 1955, Ledezma 733 (CONC); Concepcion, 25
Dec 1934, Looser 3182 (GH); Concepcidon, San
Rosendo-cerros, 23 Dec 1957, Montero 5555 (CONC);
BioBio, Los Angeles, Antuco, 30 Nov 1959, Montero
6152 (CONC, US); BioBio, Antuco, cerros, 28 Dec
1937, Montero 3450 (CONC); BioBio, Antuco, 21 Dec
1964, Montero 7036 (CONC); Nuble, Ataculco, El
Mirrador, 21 Dec 1948, Pfister s.n. (CONC-8791),
Concepcion, Cerro Caracol, Pfister s.n. (CONC-1136),
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BioBio, Cord. d. Colchagua, Philippi s.n. (SGO-46425);
BioBio, Chile australis, in montibus andis at Antuco, Feb
1829, Poeppig 891 (B, BM, G, HAL); BioBio, La junta entre
los Rios BioBio y Mininco, 5 Dec 1953, Sparre & Smith 88
(CONC); Concepcion, Hills of Concepcion, near summit,
overlooking University grounds, 3 Jan 1936, West 4981 (B,
GH); Concepcion, Cerros de la Toma-Concepcion, Yunge s.n.
(CONC-5261); Concepcion, Cermros de la Toma, Nov 1928,
Yunge 2574 (NY); BioBio, Antuco, Risco detras del pueblo, 13
Dec 1941, Yunge s.n. (CONC-6813). Region IX: Malleco,
Angol, Ball, J. s.n. (E);; Malleco, Angol, Road to Parque
Nacional Nahuelbuta; shrubby road side verge, 28 Nov 1999,
Gardner & Knees 6133 (E); Malleco, Cordillera Lonquimay,
Hollermayer 3897 (CONC); Malleco, Entre Angol et PN.
Nahuelbuta, 12 Jan 1985, Billiet 3650 (BM); Malleco, Angol, 9
Jan 1942, Gunckel 12009 (CONC); Malleco, Cord. Lonquimay,
10 Mar 1923, Hollermayer 467 (CONC), Malleco, Mininco/
Malleco, 23 Nov 1952, Kunckel 341 (HBG); Malleco, Angol,
Cerros, 2 Dec 1935, Montero 2481 (CONC, GH); Malleco,
Angol, Cerros Sur, 1 Jan 1941, Montero 3906 (CONC);
Malleco, Angol, Cerros N, 25 Nov 1959, Montero 5876
(CONC); Malleco, Angol, Deuko, 25 Dec 1959, Montero 5932
(CONC); Malleco, Deuco-Cerros lado oriente, 6 Nov 1976,
Montero 10256 (CONC); Malleco, Angol, Cordillera de
Nahuelbuta “El Guon”, 19 Nov 1982, Montero 12327
(CONC); Malleco, Angol, Jan 1877, N.N. s.n. (SGO-46422);
Malleco, Near El Vergel, 10 km south of Angol, Dec 1935, West
4926 (GH, MO); Malleco, Near El Vergel, 10 km south of
Angol, 30 Dec 1935, West 4927 (MO). Without precise
locality/region: Hollermayer 5802 (CONC); 1 Oct 1868,
Hooker BM 94 (GH); 14 Aug 1937, Johnston s.n. (GH);
Poeppig s.n. (GH); May 1984, Smith, L.B. s.n. (MO, NY); 22
Apr 1981, Weber s.n. (B). Cultivated plants: 10 Sep 1944,
Bracelin 2802 (NY); 29 Aug 1932, Ginzberger 879 (WU); 17
Jul 1922, N.N. s.n. (HBG-2/1737).

As noted by Weber (1984: 576) the collection
number of the type is Poeppig 93, not 891 (or
Diar. 891). The latter refers to the page of his diary.

The type of Puya pumila Ravenna could not
be traced in the public herbaria (BA, CONC,
SGO) indicated in the protologue. We therefore
assume that all the material is still held at
Ravenna’s private herbarium. Nevertheless, the
description clearly shows its synonymy with
Puya alpestris subsp. alpestris.

Puya alpestris has been reported to contain
pale pink to red-wine-like or blue nectar
(Hansen et al., 2007).

Puya alpestris subsp. zoellneri (Mez) Zizka,
J.V. Schneid. & Novoa, subsp. nov. Type:
Chile. Region V: Vifia del Mar, Camino El
Olivar, 70°65015°W, 33°43773’S, 300 m
a.s.l,, 10 Dec 2006, G. Zizka 8004 (holotype

R-0028991) (Figs. 1, 2)

“Puya coarctata” auct. non Fischer: Philippi, J. Bot. 22:
208. 1884.
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“Puya coerulea* auct. non Lindl.: Johow, Anales Univ.
Chile 126: 36. 1910.

“Puya whytei” auct. non Hook.f.: Gourlay, Trans. &
Proc. Bot. Soc. Edinburgh 24: 72, pl. 8. 1910.

Pitcairnia alpestris L.H. Bailey, Stand. Cycl. Hort: 2863.
1916, nom. nud.

“Puya berteroniana” auct. non Mez: Gourlay, Kew
Bull. 7: 501. 1952; Sealy, Bot. Mag. 176: t. 495.
1967; Navas, Flora Cuenca Chile 1: 139. 1973;
Smith & Downs, Fl. Neotrop. 14(1): 186. 1974;
Rauh, J. Bromeliad Soc. 35(4): 165. 1985; Read,
J. Bromeliad. Soc. 38(3): 101. 1988; Benoit, Red
Book Chil. Fl. 1: 120. 1989; Varadarajan, J.
Bromeliad Soc. 39(1): 6. 1989; Zizka,
Palmengarten 19: 98. 1992.

Plants in flower (2-)2.5-4.5 m high. Leaves
numerous, in a dense rosette; sheath 3.8-9.5x
4-10 cm; blade 54.5-120x1.4-4.6 cm, with
spines 8-10 mm long. Inflorescence (fertile
part) c. 1 m long, with (40-)50-80(—100)
lateral branches, these at least 20 cm long, the
lower third to half of lateral braches fertile, the
flowers + dense, rhachis + densely hairy with
stellate trichomes; primary bracts 8-20x%2.4—
9.5 cm; floral bracts brownish when dry, +
membranous; pedicel 5-17x1-2 mm.

Distribution and ecology.—Endemic to
Chile; distributed from North and Central
Chile, Region IV (ca. 75 km N of La Serena,
Incahuasi, 29°15°S) to Region VII (ca. 80 km
E of Curico, Termas del Flaco, 34°56°’S);
from sea level to 2200 m. Abundant in
Region V and Region Metropolitana (between
Valparaiso and Santiago, ca. 33°-34° S).
Grows in stony, arid habitats.

Phenology—Flowering between October
and December.

Conservation.—Least concern (Zizka et
al., 2009; therein discussed under P. berter-
oniana sensu Smith & Downs, 1974).

Etymology—This species is named in honor
of the german-bom botanist and specialist of
the Chilean flora Otto Zéllner (1909-2007).

Additional specimens examined. Chile. Regién IV:
Limari, Fundo Fray Jorge, cerca de las casas del fundo y
la quebrada de Las Vacas; entre los penascos, 10 Mar
1947, Carrigo s.n. (SGO-60188); Choapa, Coast at
Pichidangui, 5 Oct 1995, Gardner & Knees 5949 (E);
Ovalle, Totoralillo, 18 Nov 1961, Jiles 4027 (CONC);
Choapa, Pichidangui, overlooking rocky beach just south
of the village, 18 Jan 1989, Lammers et al. 6391
(CONC); Elqui, Hacienda Pangue, como a 23 km al sur
de Vicuna, en el camino a Hurtado, 13 Oct 1940, Looser
4227 (GH); Elqui, Corral de Julio; camino a exclusion la
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FiG. 2. Puya alpestris subsp. zoellneri. A. Basal leaf (Zizka 8004 [FR]). B. Inflorescence branch with sterile apical
part (Zizka 8036 [FR)). C. Flower (Zizka 8036 [FR]).

Rojadilla, 6 Nov 1976, Murioz 908 (SGO); Limari, Fray  Varadarajan et al. 1482 (GH); Elqui, Playa las Tacas
Jorge, 15 Oct 1947, Sparre 3071 (SGO); Huasco, about  (Cerro Zoraida), about 20 km S of Coquimbo, and about
5 km S of Atacama-La Serena boundary, 15 km S of 5km E ofthe ocean, 22 May 1987, Varadarajan et al. 1486
Incaguasi, 20 May 1987, Varadarajan et al. 1480 (GH, (GH); Los Homas nach Chungungo, ca. 2 km hinter
MO); Elqui, about 60 km N of la Serena, on the way to Pta. ~ Abzweigung von Panamericana, 22 Dec 2006, Zizka 8126
Totorallito, near El Oliva, Isla Tilgo, 22 May 1987, (FR); PN Fray Jorge, an der Strafle zum Berggipfel, ca.
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500 m an der Abzweigung zum Forschungssektor, 23 Dec
2006, Zizka 8139 (CONC, FR); PN Fray Jorge, 24 Dec
2006, Zizka 8140 (FR, SGO). Regién V: Quillota, Limache,
Cerros al Norte, 10 Dec 1917, Behn s.n. (CONC-20622);
Valparaiso, Vifia del Mar, Cerros del Tranque, 16 Dec 1923,
Behn s.n. (CONC-20618); Los Andes, Valley of the Rio
Aconcagua, some 3—5 km upwards Guardia Vieja following
the tracks of the now disued Transandean railway, 5 Feb 1993,
Eggli & Leuenberger 2312 (B); Quillota, Parque Nacional de
La Campana, 9 Oct 1995, Gardner & Knees 5987 (E);
Valparaiso, Laguna Verde, 25 km south of Valparaiso on
coast, 7 Jan 1939, Goodspeed 23329 (GH); Valparaiso, 4 km
southwest of Valparaiso, 15 Nov 1951, Hutchinson 22 (SGO,
US); San Felipe de Aconcagua, between Calera and San
Felipe, 5 Nov 1948, Killip & Pisano 39780 (US); Quillota,
Estacion Palos Quemados, 27 Jan 1933, Looser 2666 (GH);
San Felipe de Anconcagua, Punta Teatinas, c. de la Serena,
17-20 Sep 1933, Looser 2903 (GH); Quillota, Limache,
Cerro Cruz, 29 Sep 1932, Looser 2488 (GH); Quillota,
Limache, 2 Feb 1921, Looser s.n. (CONC-65505); Quillota,
Cerros Caquis, 15 km east of Melon, 15 Dec 1938, Morrison
16916 (G, MO); Valparaiso, Valparaiso, N.N. 3252 (KIEL);
Valparaiso, Valparaiso, N.N. s.n. (SGO-46427); Valparaiso,
prope urbem Valparaiso, Dec 1851, Philippi & Hohenacker
386 (P); Valparaiso, prope urbem Valparaiso, Dec 1851,
Philippi & Hohenacker 1861 (G); Valparaiso, Concon, R.B.
347 (BM); Valparaiso, near Valparaiso, 22 Sep 1914, Rose
19160 (NY, US); Quillota, Cerro Marga-Marga, Coliguay-El
Molino, 23 May 1987, Varadarajan et al. 1490 (GH); Vifia
del Mar, Camino el Olivar, arriba del entrada J. Bot. Nac., 10
Dec 2006, Zizka 8003 (CONC, FR); Carretera, Olmue a
Caleu, Cuesta la Dormida, 10 Dec 2006, Zizka 8005 (FR,
SGO); Concon, Miers 347 (CONC). Regi6n Metropolitana:
Santiago, Santiago, Jan 1919, Claude-Joseph 926 (US);
Santiago, Mts. east of Santiago, 23 Nov 1900, Hastings 218
(NY); Santiago, Mts. east of Santiago, 21 Dec 1906, Hastings
313 (US); Santiago, La Hermida, cerca de Santiago, Sep
1931, Looser 2104 (CONC, GH, US); Maipo, Angostura de
Paine, limite entre Santiago y Colchagua, 4 Dec 1933, Looser
2557 (GH); Santiago, Tiltil, 5 Nov 1932, Looser 2556 (GH);
Santiago, Tiltil, 18 Feb 1933, Looser 2667 (GH); Santiago,
Pefiaflor, 21 Dec 1927, Montero 768 (GH); Santiago,
Pefiaflor, 29 Jan 1935, Montero 2112 (CONC); Santiago,
Prov. Santiago, Philippi 249 (B); Santiago, Santiago, Philippi
s.n. (WU-205); Santiago, Prov. Santiago, Philippi s.n. (B-40/
98/2); Santiago, San Cristobal, Santiago, Oct 1879, Philippi,
A. s.n. (SGO-46426); Santiago, Rinconada de La Cerda,
Quebrada La Plata, 6 Sep 1958, Schlegel 1664 (CONC,
SGO); Santiago, Quebrada La Plata, 15 Dec 1960, Schlegel
3320 (CONC); Santiago, between cuesta de la Dormida and
Tiliil, 23 May 1987, Varadarajan et al. 1492 (GH); Santiago,
Reserva Forestal Rio Clarillo, 3 Aug 1983, Yanéz s.n. (SGO-
102431); Region VI: Reserva Nacional Rio de Los Cipresses,
Zona des los Pumas, 12 Dec 2006, Zizka 8036 (FR, SGO);
Termas de Cauquenes, Ruta del Acido, 12 Dec 2006, Zizka
8042 (CONC, FR); Cachapoal, Quebrada camino, Vifia del
Flaco, Huerteillas, 8 Jan 1951, Ricardi s.n. (CONC-10207/1).
Regién VII: Colchagua, Cerro, sur Baios Flaco, Dec 1937,
Espinosa s.n. (SGO-46424); Colchagua, San Femando,
Termas del Flaco, 22 Dec 1965, Montero 7415 (CONC);
Colchagua, Cord. de la Dehesa, Nov 1861, N.N. s.n. (SGO-
46429); Colchagua, Cord. de la Dehesa, Nov 1861, N.N. s.n.
(SGO-46428). Without precise locality: Costa, 4 Nov 1920,
Claude-Joseph 1208 (US), Looser 2554 (GH). Cultivated
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plant: grown near Hutchin, England, 12 Nov 1951, Gourlay
s.n. (US-2048519).

As first noted by Smith and Looser (1935),
Puya alpestris is a highly variable species
showing two different forms across a north—
south gradient, a large one with dense spikes
and a northern distribution and a small one with
laxly disposed lateral inflorescencs and a
southern distribution. Gourlay (1952) discussed
this variation in more detail and noted that Puya
whytei corresponds to the small form originally
described as P. alpestris by Poeppig. Following
a letter from L. B. Smith, Gourlay agreed on
using the name P. berteroniana for the large
form, although he was aware of the problematic
concept of that species (see notes under P x
berteroniana). Smith and Downs (1974) con-
tinued to use the name P. berteroniana for the
larger northern form. However, the original
description of P. berteroniana, based on the
fragmentary specimen Bertero 115, does not
correspond with the plants of the northern form
due to their different inflorescences. Therefore,
we describe the new subspecies for all plants
corresponding to the northern form, while P
berteroniana is considered a very rarely col-
lected (and presumably rare) species of putative
hybrid origin (see below).

Puya alpestris subsp. zoellneri differs from
subsp. alpestris in having leaf blades to 4.6 cm
broad (0.35-2.5[-3.2] cm in subsp. alpestris)
and inflorescences with at least 40 lateral
branches (up to 20 in subsp. alpestris).
Additionally, the flowering plants are (2-)2.5—
4.5 m tall (to 2.5 m in subsp. alpestris).

Puya boliviensis Baker, Handb. Bromel.: 126.
1889. Type: Chile, Region II: Antofagasta,
Cobija, Jul 1836, C. Gaudichaud s.n. (holo-
type: P; isotypes: B, F, US).

Puya copiapina Phil., Anales Univ. Chile 91: 613. 1895.
Type: Chile, Region III (Atacama): Morro de Caldera, 1888,
W. Geisse s.n. (lectotype, here designated: SGO 46420).

Plants + caulescent, in flower 1-2 m high,
stems * prostrate. Leaves numerous, in a
dense rosette, + erect; sheath (1.2-)2-5x%1.6—
6.5 cm, * ovate, brown, margin spinose
apically, entire towards base, below lepidote,
glabrescent towards base, above glabrous,
shining; blade 16-45.3(>100)x(1-)2.3-3.5
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(—6) cm, + green, sparsely lepidote and
glabrescent above, lepidote to glabrous below
(scales only persistent in the furrows), spines +
hook-shaped, 6-8(—10) mm long, brown, approx.
2 cm apart. Inflorescence (above the scape) c.
50 cm long, usually lepidote, with c. 20 racemose
branches (partial inflorescences), these 13-21 cm
long, axis of partial inflorescence densely covered
with stellate trichomes, the lower half fertile, the
flowers laxly spaced, sterile above with reduced
bracts, the sterile bracts similar to the floral bracts
but smaller; scape bracts narrowly triangular
(lower ones) to broadly ovate (upper ones),
acuminate, 9.2x2.5 cm, brown, with stellate
trichomes, membranous, nerved, margin + spi-
nose, becoming entire towards flowering part;
primary bracts ovate, 1.9-2.5%4.2-5.7 cm, brown
when dried, + membranous, lepidote, inconspi-
cously nerved, entire; floral bracts elliptical to
ovate, acuminate, rarely rounded with a mucro,
2.1-3.5%x0.6-1.8 cm, reaching up to about the
middle of the sepals, rarely up to about as long as
the sepals, dark brown, membranous, + lepidote
with stellate hairs, conspicuously nerved, entire;
pedicel 8-15x 1-2 mm. Flowers 4.5-6.1 cm long;
sepals lanceolate, apex rounded, sometimes with
mucro or acute, 1.8-3.5x0.4-0.7 cm, light brown,
+ hairy with stellate hairs, coriaceous, longitudi-
nally striate, margin entire, nerved; petals elliptical
to spathulate, rounded with inconspicuous mucro,
4.5-5%1.9-2.1 cm, yellow to greenish, naked,
with green spot at base; stamens 6, filaments 2.4
3 cm long, anthers 7.5-11x1-1.5 mm, pollen
yellow to orange; ovary 8.5x2 cm, style 2-2.8 cm
long, stigmas 6 mm long. Fruit 1.5-2.4x1.3—
2 cm; seeds 3-4x3 mm, broadly triangular in
outline, with membranous wing.

Distribution and Ecology— Endemic to north-
e Chile; distributed in Region II (Antofagasta,
22°30’-26° S), up to about 670 m. Grows in
rocky, arid areas of the coastal cordillera.

Phenology—Flowering between November
and February.

Conservation—Endangered (Zizka et al.,
2009).

Vernacular name.—None reported.

Additional specimens examined. CHILE. Region
II: Tocopilla, Cobija, Gaudichaud s.n. (US-2144942),
Tocopilla, Cobija, Jul 1836, Gaudichaud s.n. (F-
1435100, GH, P); Antofagasta, Taltal, 1 Nov 1940,
Grandjot 4224 (GH); Antofagasta, Quebrada Metancilla,
3 Dec 1988, Hoffinann 280 (CONC); Antofagasta,
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Quebrada El Rincon, Pefia Grande, 2 Dec 1988,
Hoffmann s.n. (CONC-99116); Antofagasta, Hills south-
east of Taltal, 25 Nov 1925, Johnston 5107 (GH, US);
Antofagasta, Vicinity of Aguada de Miguel Diaz, 14
Dec 1925, Johnston 5321 (GH, US); Antofagasta,
Huanchillo, Quebrada La Esmeralda, N Grenze des
Nationalparks Pan de Azucar, 6 Feb 1991, Zizka 1559
(FRP); Antofagasta, Schlucht ca. 200 mS von Quebrada
Rincon, 4 Feb 1991, Zizka 1521 (FRP); Zizka 1522
(FRP); ca. 20 kmN of Taltal, Quebrada Palo Barrao, 5
Feb 1991, Zizka 1560 (FRP); Paposo, Quebrada Peralita,
29 Dec 2006, Zizka 8161 (CONC, FR); Zizka 8162
(CONC, FR); Zizka 8163 (CONC, FR); Zizka 8164 (FR).

Puya boliviensis is morphologically closest
to P. chilensis and P. gilmartiniae. 1t differs
from the first in its shorter inflorescence with
about 20 lateral branches (80 or more in P.
chilensis), and from the latter by the larger
flowers (4.5-6.1 cm long compared to about
3 cm in P. gilmartiniae) and glabrous adaxial
leaf surface (lepidote in P. gilmartiniae).
Puya boliviensis is also geographically the
most isolated of all Chilean Puya species.

Mufioz (1960) identified two specimens col-
lected by Geisse s.n. as the types of Puya
copiapina Phil., SGO 46420 and SGO 71679,
among which we chose the first as the lectotype.

Puya chilensis Molina, Sag. Stor. Nat. Chili:
160, 351. 1782. Type: Description (herbarium
and types of Molina unknown [Stafleu &
Cowan, 1981]); Chile. Region VIIL: Prov.
Concepcion, Los Perones, acantilado frente al
mar, detras del Cerro Teta Sur, 30 m s. m., 36°
45°S, 73°11°W, 20 Nov 1975, M. Quezada 174
(neotype, here designated: CONC 45034, two
sheets; photocopy of CONC specimens: FR-
5364, FR-5365). (Fig. )

Renealmia ramosa, lutea, foliis spinosis, vulgo Puya
Feuillée, J. Obs. Phys. Math. Bot. 3: pl. 39. 1725.
Type: Description and plate.

Pourretia coarctata Ruiz & Pav., Syst. Veg. Fl. Peruv.
Chil. 1: 81. 1798. Type: Chile. H. R. Ruiz & J. A.
Pavon s.n. (MA? n.v.).

Puya (“Puja”) suberosa Molina, Sag. Stor. Nat. Chili, ed.
2:153. 1810. Type: Description (herbarium and types of
Molina unknown [Stafleu & Cowan, 1981]).

Pitcairnia chilensis Lodd. Cat. ex Loudon, Hort. Brit.:
118. 1830, nom. nud.

Puya gigantea Phil.,, Linnaea 33: 246. 1864; Puya
chilensis “var. P. gigantea” (Phil.) Baker, Handb.
Bromel.: 127. 1889, comb. illeg.; Puya chilensis var
gigantea Baker ex Mez, Monogr. Phaner. [DC.] 9:
473. 1896. Type: Chile. Aconcagua, Los Molles, Nov
1862, C. L. Landbeck s.n. (lectotype, designated by
Muiioz, 1960: SGO 46417).
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Puya quillotana Weber, Feddes Repert. 95(9-10): 577.
1984. Type: Chile. Prope Quillota, C. Bertero 1261
(holotype: HAL,; isotypes: KIEL, WU [photo]).

Plants caulescent, in flower up to 4(=5) m
high, stems prostrate, branched, 15-20 c¢m in
diameter. Leaves numerous, in a dense rosette
approx. 1 m high; sheath 7-10x4.4-10 cm,
ovate, dark brown, margin apically spinose,
entire toward base, above glabrous, below
densely lepidote, glabrescent towards base;
blade 55-107%2.3-5.7 cm, yellowish-green
when dried, soon glabrous on both sides, the
scales usually persistent in the longitudinal
furrows of the leaf, spines 7-15 mm long,
brown, several cm apart, becoming more distant
from base to apex. Inflorescence >1 m high,
triangular in outline; scape bracts ovate, acumi-
nate, 9.8x2.8 cm, + lepidote, membranous,
nerved, entire or spinose-serrate towards apex;
with 80-100 racemose branches (partial inflor-
escences), these 21-30 cm long, axis of partial
inflorescence densely covered with stellate
trichomes, glabrescent after anthesis, in lower
third to half fertile, the flowers densely spaced,
sterile above with reduced bracts, these + hairy
with stellate hairs, glabrescent at fruiting time,
sterile bracts similar to floral bracts but smaller;
primary bracts ovate to broadly ovate, 6.5—
15.5%2.5-6.8 cm, dark brown when dried,
membranous, densely lepidote, + prominently
nerved, margin basally entire, *+ serrate
towards apex; floral bracts variable, ellipti-
cal to lanceolate or ovate, acuminate,
(1.5-)2.5-4.5%0.7-2.1 cm, often exceeding
the sepals, at least reaching up to about the
middle of the sepals, dark brown, thin
membranous, + hairy with stellate hairs,
inconspicuously nerved, entire; pedicel 7—
15%1.5-3 mm. Flowers 5-7.3 cm long;
sepals narrowly elliptical to lanceolate,
apex rounded, sometimes with a mucro or
acute, 2.1-4x0.3-0.9 cm, + hairy with
stellate hairs, coriaceous, entire, nerved;
petals narrowly elliptical, rounded to rarely
acute, 4-7x0.8-2.1 cm, yellow to green,
naked; stamens 6, filaments 3—4.5 cm long,
anthers 7-15x 1.5 mm, pollen yellow; ovary
7-11x3-5 mm, style 3.4-4.5 cm long, stigmas
7-10 mm long. Fruit 1.7-2.7x1-2.5 cm; seeds
2.5-5x2-3 mm, =+ triangular in outline, with
membranous wing.
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Distribution and ecology— Endemic to
Chile; distributed from Central Chile,
Region IV (La Serena, 30°S) to Region
VIII (S of Concepcion-Estacion El Fuente,
37°11’S), abundant in Region IV and V
(La Serena, 30°S — Valparaiso, 33°S);
between sea level and 906 m. Grows in
stony terrain close to the coast and in
interior mountains.

Phenology.—Flowering from August to
November.

Conservation.—Least concern (Zizka et
al., 2009).

Vernacular names.—Cardon, Chagual,
Puya.

Additional specimens examined. Chile. Region IV:
Elqui, Prov. Coquimbo, La Serena, 1838, Gay 17 or 19 (P);
Elqui, Quebrada Honda, 19 Sep 1952, Jiles 2202 (CONC);
Limari, Lumi-Lumi, 31 Aug 1947, Jiles 249 (CONC);
Limari, Fray Jorge, 15 Aug 1947, Jiles 224 (CONC);
Limari, Fray Jorge, parte baja, Sep 1958, Kummerow s.n.
(CONC-51332); Choapa, Pichidanque, 21 Aug 1977,
Montero 10797 (CONC); Choapa, Los Vilos, 8 Oct 1965,
Montero 7188 (CONC); Quebrada Honda, Morrison 16916
(MO); Elqui, Corral de Julio, camino a exclusion la Rojadilla,
6 Nov 1976, Murioz 909 (SGO); Limari, Lomajes orientales
de Talinay, 18-21 Nov 1940, Murioz & Coronel 1302 (SGO);
Murioz & Coronel 1552 (SGO); Limari, desembocadura del
Rio Limaré cerca del Bosque de Fray Jorge, Sep 1936,
Murioz s.n. (GH); Elqui, Corral de Julio, exclusién Aguas
Malas Escasa, 6 Nov 1976, Murioz, M. 896 (SGO); Choapa,
Illapel, Dec 1862, Philippi s.n. (SGO-46419); Limari, Fray
Jorge, Jan 1883, Philippi, F. s.n. (SGO-46406); Choapa,
Coast at Los Vilos, 6 Oct 1914, Rose 19229 (US); Limari,
Bahia Fray Jorge, 22 Sep 1960, Schlegel 2875 (CONC),
Prov. Coquimbo, Dept. Ovalle, Fray Jorge, 13 Oct 1947,
Sparre 3039 (SGO); Choapa, Prov. Choapa, Chigualoco,
between Socos and Los Vilos, 22 May 1987, Varadarajan et
al. 1487 (GH, MO); Elqui, Playa las Tacas (Cerro Zoraida),
about 20 km S of Coquimbo and about 5 km E of the ocean,
22 May 1987, Varadarajan et al. 1484 (GH, MO); Choapa,
Angostura de Galvez, al sur de Puerto Oscuro en la costa de
la Provincia Coquimbo, 24 Feb 1966, Villalon s.n. (US-
2470568); Choapa, west of Illapel, on road to Mincha, 23
Nov 1935, West 3936 (MO). Regién V: Quillota, Friseo,
Limache, Cerros al Norte, 18 Aug 1917, Behn s.n. (CONC-
20619); Valparaiso, Valparaiso-salto, 1 Oct 1933, Behn s.n.
(CONC-26810); Valparaiso, Vifia del Mar, 7 Sep 1922, Behn
s.n. (CONC-20620); Quillota, Quillota, Bertero 1261 (G,
HAL, KIEL); Quillota, Limache, Cerro Cruz, 4 Oct 1931,
Garaventa 1969 (CONC); Quillota, Limache, Cerro Cruz, 4
Oct 1931, Garaventa 2103 (GH); Valparaiso, Valparaiso,
1932, Gaudichaud 69 (G); Valparaiso, Valparaiso,
Gaudichaud 75 (P); Valparaiso, Quintero, Loma de la Cruz,
Nov 1953, Gunckel 43.244 (CONC); Valparaiso, Valle de
Marga-Marga (coast ranges southeasterly from Valparaiso),
Jaffuel & Pirion 3025a (GH); Quilpue, 1 Nov 1866, King
s.n. (E); Quillota, Monte Mar, 16 Sep 1953, Kunckel 831
(HBG); Quillota, Looser 268 (CONC); Quillota, Limache,

This content downloaded from
146.244.165.8 on Sun, 13 Dec 2020 04:26:58 UTC
All use subject to https://about.jstor.org/terms



398

Cerro Cruz, 19 Sep 1932, Looser 2484 (GH); Quillota,
Limache, Cerro Cruz, 19 Sep 1932, Looser 2487 (GH);
Papudo Cerros, Montero 3202 (CONC); Petorca, Papudo,
Cerro, 15 Sep 1967, Montero 8009 (CONC); Valparaiso,
Concon, 1885, Philippi & Borchers 103 (BM); Valparaiso,
Concon, 1885, Philippi & Borchers 113 (BM); Cerros
Agorta, 1882, Philippi & Borchers s.n. (BM-541656, GH);
Valparaiso, Valparaiso, 1885, Philippi & Borchers s.n. (BM-
541657c¢); Petorca, between La Ligua and Los Molles, 22 Oct
1914, Rose 19403 (US); Viiia del Mar, Jardin Bot., Lote B,
10 Dec 2006, Zizka 800! (CONC, FR). Region
Metropolitana: Santiago, Prov. Santiago, Arcquentias,
Philippi s.n. (SGO-66008). Region VII: Cauquenes,
Constitucion, Oct 1893, Reiche s.n. (SGO-61088). Region
VIII: Concepcion, Boca del Bio-Bio, 29 Sep 1946, Behn s.n.
(CONC-7039); Concepcion, Prope la Concepcion, Oct
1825, Macrae 102 (G); Concepcion, Estacion El Fuente, 2
Nov 1935, Montero 2145 (CONC); Concepcion, Los
Perones detras del Cerro Teta Sur, 20 Sep 1975, Quezada
175 (CONC); Concepcion, Hills back of Talcahucano, 22
Nov 1916, Skottsberg 1376 (NY). Without locality: 1857,
H.P? s.n. (P); Frombling 433 (M); Kubitzki 76 (WU); Mar
1849, N.N. 4745 (P); Rechinger 63037 (WU); Rose 19160
(NY); Weber s.n. (B). Cultivated plant: 21 May 1957,
Hutchinson 57.444-1 (US).

Recent molecular studies (Schulte et al.,
2010) confirmed the view that Puya chi-
lensis is most closely related to P. boli-
viensis and P gilmartiniae. All three
species share the yellow to greenish flow-
ers, a characteristic not found in the other
Chilean Puya species.

A type specimen could not be traced for P,
chilensis (the herbarium and types of Molina
are unknown [Stafleu & Cowan, 1981]) and
the protologue provides only a short diagno-
sis. Therefore, a neotype has been designated
here.

Philippi cited a collection of Landbeck s.n.
from Los Molles, Prov. Aconcagua as the
type of Puya gigantea Phil. Among the
collections held at SGO, Muifioz (1960)
identified the specimen SGO 46417 as the
type, which we here consider an indirect
lectotypification.

Puya quillotana was described by Weber
(1984), but has been shown to be conspecific
with P. chilensis by Trumpler (1998) and
Hornung-Leoni & Sosa (2008).

Puya gilmartiniae G.S. Varad. & A.R.
Flores, J. Bromeliad Soc. 40(4): 161.
1990. Type: Chile, Region IV
(Coquimbo): Elqui, about 60 km N of La
Serena, on the way to Punta Totoralillo,
near El Olivo, Isla Tilgo, 22 May 1987, G.
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S. Varadarajan et al. 1481 (holotype: GH;
isotypes: MO, WS n.v.).

Plants caulescent, in flower 1.5-2 m high,
stems prostrate, branched, 30-50 cm long.
Leaves 15-20 in a dense rosette, arching;
sheath 2-5%x3.7-6 cm; blade 26-60x1.5-
2.5 cm, lepidote above and beneath, more
densely towards the margin and near the
spines, the spines 7-10 mm long, 1.2-2 cm
apart. Inflorescence (above the scape) 37—
60 cm long, with up to 24 racemose branches
(partial inflorescences), these 15.5-38 cm
long, the axis woolly, glabrescent after anthe-
sis, the lower third fertile, the flowers densely
spaced, sterile above with reduced bracts,
these similar to the floral bracts but smaller;
scape bracts narrowly triangular to broadly
lanceolate, acuminate, membranous, nerved,
entire; primary bracts ovate to lanceolate,
13x3.5 cm, brown when dried, membranous,
+ veined, margin entire; floral bracts elliptical
to ovate, acuminate, 2.4x1.2 cm, equalling or
exceeding the sepals, brown, membranous,
inconspicuously nerved, entire; pedicel 7—
10x2 mm. Flowers 3 cm long; sepals
elliptical to lanceolate, apex rounded, =+
mucronate, 1.5-2.3x0.4-0.6 cm, subcoria-
ceous, nerved, entire; petals elliptical, 2.6—
3x0.9 cm, yellow, naked; stamens and ovary
not seen. Fruit 2.3-3.5%x2-2.3 cm; seeds 2—
3.3x3 mm, broadly triangular in outline, with
a membranous wing.

Distribution and ecology—Endemic to
central Chile, known only from Region IV
(29°16°-29°39’S). Grows in coastal scrub
vegetation between 50 and 520 m.

Conservation.—Critically endangered
(Zizka et al., 2009).

Additional specimens examined. CHILE. Region
IV: Elqui, La Serena: Puente Juan Soldado, just before
Cuesta Buenos Aires, 30 Nov 2004, Baxter et al. DCI
1753 (E); Chungungo, Strafie von Chungungo zur Mine
El Tolfo, ca. 5 km von Chungungo entfernt, 22 Dec
2006, Zizka 8128 (CONC, FR).

This species is morphologically most
similar to P. boliviensis and P. chilensis
from which it differs by its smaller
flowers. Varadarajan and Flores (1990)
suggested that P. gilmartiniae might be a
hybrid derived from a crossing between P
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boliviensis and P. chilensis because some
features appear to be intermediate between
the putative parental species and because
the rather narrowly distributed P. gilmarti-
nae occurs at the northern limit of P
chilensis and south of the area of P
boliviensis. The actual distribution area of
the latter lies about 200-300 km north of
the area of the other two species but the areas of
all three species might have been confluent
during former more humid periods.
Interestingly, molecular studies (Schulte et al.,
2010) support the idea of a hybrid origin
involving the mentioned species.

Puya gilmartinii was named in honor of
Amy Jean Gilmartin and therefore is to be
changed to P. gilmartiniae according to
ICBN (McNeill et al., 2007), art. 60.11.,
ex. 30.

Puya subgen. Puyopsis (Baker) L.B. Sm.
& Looser, Phytologia 19: 286. 1970.
Pitcairnia subgen. Puyopsis Baker,
Handb. Bromel.: 91, 117. 1889.
Lectotype, designated by L.B. Smith,
1970: Pitcairnia brachystachya Baker
(= Puya brachystachya [Baker] Mez).

Puya subgen. Pitcairniopsis Mez, Monogr. Phaner. [DC.]
9: 475. 1896. Type: Pourretia floccosa Linden.

Puya subgen. Pourretia Mez, Monogr. Phaner. [DC.] 9:
489. 1896, comb. illeg. Type: Pourretia lanuginosa
Ruiz & Pav.

Puya subgen. Chagualia L.B. Sm. & Looser, Revista
Univ. (Santiago) 20: 243. 1935. Type: Puya coerulea
Lindl.

Inflorescence and its branches fertile
throughout.

Puya x berteroniana Mez, Monogr. Phaner.
[DC.] 9: 477. 1896. Type: Chile, Region V:
Quillota, La Quinta, 1818, C. L. G. Bertero
115 (holotype: P; isotypes: B, G).

Habit, leaves, and inflorescence unknown.
Partial inflorescences basally for 1.6-3.2 cm
sterile, broadly triangular in outline, 19.5—
28 cm long; rachis densely covered with
stellate trichomes, flowers+dense, fertile
throughout, bracts reduced in size towards
apex; primary bracts ovate, 8.5-12.5xca.
3.5 cm, brown, lepidote, membranous,
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nerved, serrate; floral bracts elliptical to rarely
ovate, acute to acuminate, 2-5x0.7-1.4 cm,
exceeding the sepals, reddish below, lepidote,
+ membranous, nerved, entire; pedicel 512 x
1.5-2.5 mm. Flowers 2.7-5.2 cm long; sepals
rounded and rarely mucronate to acuminate,
1.8-4%0.4-0.6 cm, coriaceous, prominently
nerved, entire; petals 4.5 cm long; filaments
3 cm long, pollen yellow; ovary 6x 3 mm, style
and stigma not seen. Fruit and seeds not known.

Distribution and ecology.—Only known
from the type.

Puya berteroniana has been the most
problematic species of the genus in Chile
(Smith & Looser, 1935; Gourlay, 1952) for its
identity and taxonomic rank have remained
unclear up to now. Mez (1896) based the
species on a fragmentary specimen collected
by Carlos Bertero (no. 115) in the region of
Valparaiso, kept at Paris (P). The specimen is
similar to P. alpestris but lacks the extensive
terminal sterile parts of the partial inflores-
cences (although few presumably sterile floral
bracts are found densely spaced at the
terminal end). Consequently, Mez placed his
new species in the subgenus Pitcairniopsis
Mez [= Puya subgen. Puyopsis (Baker) L.B.
Sm.], characterized by partial inflorescences
without sterile terminal parts. No similar
plants were reported until recently and
Smith and Looser (1935), based on personal
communication from Prof. Benoist who had
been able to study the type specimen at P and
reported sterile bracts for the tip of the
branches, declared P. berteroniana to be syn-
onymous with P. alpestris. Later, Smith and
Downs (1974) revised the material and kept
both as separate species in Puya subgenus
Puya. They applied the name P. berteroniana
for plants with bluish flowers very similar to P
alpestris, but larger in all parts, with more
branches per inflorescence and more northerly
distributed. This taxonomic concept was com-
monly applied until now, although the differ-
ences between the type specimen of P.
berteroniana and the plants usually named so,
remained (a problem already recognized by
Gourlay [1952]). Moreover, the species rank of
the two groups (P, alpestris and P. berteroniana
sensu Smith and Downs 1974) has never been
thouroughly assessed. The fact that the northern
and the southern taxa are obviously very similar
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and the plants apparently become gradually
taller from south to north cast doubt on their
status as distinct species.

As far as Puya berteroniana Mez is
concerned, our analysis of the inflorescence
confirmed Mez’ view that the terminal sterile
parts characteristic for subgenus Puya are not
found on the plant documented by the
holotype (P) and the isotypes (B, G) of this
taxon. As already argued by Smith and
Looser (1935), no plants similar to the type
have been collected, which makes it highly
probable to regard P. berteroniana Mez as i) a
very rare, by now extinct species, ii) based on
a teratologous specimen or iii) a product of
hybridisation.

In 2006, a plant could be observed at
Pichidangui (Zizka 8119 [CONC, FR]) that
appeared to be intermediate between P. alpest-
ris subsp. zoellneri and P. venusta, both
occurring sympatrically in the area. The
Pichidangui plant resembled the type specimen
of P. berteroniana in having an inflorescence
similar to P. alpestris but lacking the sterile
terminal parts; the leaves also resembled those
of P. alpestris. Interestingly, the further inves-
tigation of this specimen revealed it to be
genetically intermediate between P. alpestris
and the P. coerulea group (Schulte et al., 2010).
Nonetheless, for P. coerulea does not occur in
the area of Pichidangui, considering it as one of
the parental species is not yet convincing.
Among the material studied, there is also a
specimen (Flores s.n. [SGO 119847]) from
Playa Las Tacas in the Coquimbo region that is
similar to Zizka 8119 and P. x berteroniana.
Since the extent of hybrid formation and the
putative parental species are still unclear, we
refrain from assigning them to a taxon.
However, Puya berteroniana Mez is here
regarded to be a very rare taxon of hybrid
origin. Up to now, Puya hybrids have been only
reported by Luther (2010) who listed two
species of hybrid origin (P. X loxensis
Manzanares & W. Till, P. x pichinchae Mez
& Sodiro), but no hybrids between representa-
tives of different subgenera have been recorded
up to now. However, a hybrid between the
genera Puya and Deuterocohnia, x Pucohnia
G.H. Anderson ex D.A. Beadle, was published
by Beadle (1991).

Among the type collections (Bertero 115)
the specimen labels bear heterogeneous in-
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formation concerning collection sites and
dates. They were either collected in La
Quinta in 1818 or close to Rancagua in
1824. As pointed out by Smith and Looser
(1935), La Quinta lies west of Requinoa,
close to Coinco, in the province of
Colchagua, and is a locality quite far away
from Quillota; the Quinta collection corre-
sponds with the one collected close to
Rancagua. Whether one of the collection sites
is erroneous — as suspected by Smith and
Looser (1935) — or whether Bertero 115 is a
heterogeneous collection remains unclear.

There has been some confusion about the
correct epithet of P. berteroniana. Stuessy
and Marticorena (1990) proposed to change
the original name to P. berteroana. However,
P. berteroniana is the correct spelling accord-
ing to the ICBN (McNeill et al., 2007), art.
60.6., ex. 14.

Puya coerulea Lindl.

Plants in flower 1-2.7 m high, caulescent,
stems prostrate or erect, branched, 3 cm in
diameter, covered by the old leaf bases. Leaves
numerous, + 25, in a dense rosette 0.75—1 m in
diameter; sheath 2-12x1.5-13 cm; blade 11—
62x0.4-5 cm, whitish to glaucous, densely
lepidote, spinose, the spines + hook-shaped, 2—
5 mm long, reddish to brown, 0.3—1.5 cm apart
at base, 3.5 cm apart towards apex. Scape up to
1 m high, 0.9-2 cm in diameter, greyish-green
to reddish, inconspicuously longitudinally stri-
ate, wooly when young, becoming glabrous;
scape bracts triangular or ovate, acuminate,
3.9-9.7x0.8-1.3 cm, + lepidote, inconspicu-
ously nerved, serrate. Inflorescence (above the
scape) 0.5-1.1 m long, with racemose partial
inflorescences, these 5—-17.5 cm long (terminal
inflorescence 19.5-28.5 cm); axis of partial
inflorescence densely woolly-lepidote, glabres-
cent; primary bracts triangular to ovate, 1.4—
10%x0.4-2.5 cm, shorter than the lateral
branches, + lepidote, chartaceous to membra-
nous, inconspicuously nerved, serrate; floral
bracts highly variable, elliptical to ovate, acute
to acuminate, 0.3—4.4x0.1-2 cm, thinly mem-
branous, inconspicuously nerved, entire or
serrate; pedicel 3-24x1.5-2.5 mm. Flowers
3.2-6 c¢m long; sepals triangular to lanceolate,
apex rounded, sometimes with a mucro or
rarely acuminate, 1.2-3x0.2-0.9 cm, green
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(fresh material), membranous to coriaceous,
thinly membranous at margin, entire or
inconspicuously serrate; petals elliptical,
rounded, 2.8-5.2x1.3-2.5 cm, blue to
blue-violet, with 2 appendages at base;
stamens 6, filaments 3.4-4.7 cm long,
anthers 4-8x1-1.5 mm, pollen yellow to
orange; ovary pyramidal, 7-8x4 mm, style
2.7-3 cm long, stigmas 3-parted, 3—-6 mm
long. Fruit 1-1.8x1-1.5 cm; seeds 2-3x1—
2.5 mm, narrowly triangular in outline,
flattened, with membranous wing.

Distribution and ecology—Endemic to
Chile; distributed from Region IV to Region
IX (30°05°-36°38’S), between (20-)100 and
2200 m. Grows in stony, arid areas.

Phenology—Flowering from October to
March.

Vernacular names.—Chagual chico,
Chagualillo, Pipolle.

Puya coerulea is a morphologically highly
variable species that was subdivided into four
varieties by Smith and Looser (Smith, 1970),
principally based on differences in relative
lengths of floral bracts, pedicels, and sepals.
Here, we adopt this widely accepted classifi-
cation, although numerous morphologically
intermediate plants exist, blurring the bound-
aries between the varieties. Puya coerulea var.
coerulea appears to be the only group that is
confined to the Chilean Coastal Cordillera,
while the others are found on the western
slopes of the Andes, the Central Valley and
the coastal border. The varieties violacea and
intermedia occur sympatrically as do var
monteroana and var. intermedia.

Interestingly, a molecular study revealed
two subgroups within P. coerulea that
apparently reflect geographical differences,
one being a moderately supported Puya
coerulea var. coerulea, the other one
uniting the remaining three varieties, with
the exception of one accession of var.
intermedia (Schulte et al., 2010). The last
varieties seem to be especially subject to
gene flow, explaining their poorly defined
taxonomic boundaries.

P. coerulea Lindl. var. coerulea, Edwards’s
Bot. Reg. 26: pl. 11. 1840. Type: Typified by
original description and figure. (Fig. 1)
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Pourretia coerulea Miers, Trav. Chile 2: 531. 1826,
nom. nud.

Pitcairnia coerulea (Lindl.) Benth., Gen. Pl. [Bentham &

Hooker f.] 3(2): 666. 1883 (see notes).

“Pitcairnia coerulea” auct. non Benth.: Baker pro parte
(not the Puya alpestris element), Handb. Bromel.:
121. 1889 (see notes).

“Puya violacea” auct. non Mez: Watson, Curtis’s Bot.
Mag. 134: pl. 8194. 1908.

Plants in flower to 2.5 m high. Leaf sheath
4.5-12%x5.3-13 cm; blade 36-62x1.5-3.5
(-5) cm. Inflorescence woolly, the partial
inflorescences fertile throughout, flowers
densely spaced; primary bracts 4.7-10x1-
3 cm; floral bracts 1-4.4%0.4-1.5 cm, mem-
branous, reaching about the lower third of the
sepals, rarely about as long as these; pedicel
3-15%1.5-2.5 mm.

Distribution and ecology.—Endemic to
Chile; distributed from the Region IV (Playa
Las Tacas, 30°05’S) to Region VI
(Cachapoal, 33°55’S), between (20-)500
and 2000 m; confined to the Coastal
Cordillera. Grows in stony, semiarid areas.

Phenology—Flowering between October
and February.

Conservation.—Near threatened (Zizka et
al., 2009).

Vernacular names.—Chagual, Chagualillo.

Additional specimens examined. Chile. Regién IV:
Elqui, Playa las Tacas (Cerro Zoraida), about 20 km S of
Coquimbo, and about 5 km E of the ocean, 22 May 1987,
Varadarajan et al. 1485 (GH). Region V: Quillota, Quillota,
Bertero 859 (HAL, KIEL); Valparaiso, Cumming 388 (E),
Quillota, Cerro Campana, 13 Jan 1928, Garaventa 1334
(CONC); Quillota, E1 Robb?, 11 Jan 1932, Garaventa 2282
(CONC); Tiltil, Garaventa & Looser 2554 (GH); Quillota,
Cerro Campana, Cajon de la Gloria, Palmas de Ocos, 2 Nov
1973, Garaventa 6096 (CONC); Valparaiso, in petrofis
apricis montanis Valparaiso, Jul 1830, Bertero 571 (NY);
San Felipe de Aconcagua, above Ramayama Copper Mine,
Cerro Las Vizcachitas, 7 Dec 1951, Huichinson 93 (US);
Cerro Campana, 15 Feb 1884, Philippi & Borchers s.n.
(BM-541658); Quillota, between cuesta de la Dormida and
Tiltil, 20 May 1987, Varadarajan et al. 1491 (GH); Cerro La
Campana, desde la placa Darwin a la cima, 4 Dec 1981,
Villagran & Meza 3231 (SGO); San Felipe de Anconcagua,
upper south slopes and near summit Cerro de las Vizcachas,
14-15 Jan 1936, West 5143 (GH, MO). Zizka 8025 (FR,
SGO); Petorca, Los Molles, 20 Oct 1965, Behn s.n. (CONC-
36827). Region Metropolitana: Caleu, Lo Marin, falda sur
de Cerro Roble, 11 Dec 2006, Zizka 8008 (CONC, FR);
Maipo, Rio Clarillo, Fundo El Principal, 1000 m, 10 Nov
1940, Grandjot 4225 (GH); Maipo, Pan American highway
just south of Santiago enroute to Rancagua, 28 Dec 1951,
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Hutchinson 202 (B, G, NY, US); Chacabuco, entre Rungue y
La Capilla (Caleu), 6 Nov 1927, Looser 2026 (GH); Maipo,
Angostura de Paine, limite entre los provincios de Santiago y
Colchagua, 4 Dec 1932, Looser 2549 (GH, US); Maipo,
Angostura de Paine, limite entre las Prov. Santiago y
Colchagua, 4 Dec 1932, Looser 2550=2553 (US); Maipo,
Angostura de Paine, limite entre las Prov. Santiago y
Colchagua, Looser 2551=2553 (US); Maipo, Angostura
de Paine, limite entre las provincias de Santiago y
Colchagua, 4 Dec 1932, Looser 2553 (GH); Santiago,
Tiltil, 5 Nov 1932, Looser 9554 (GH); Santiago, Hospital,
San Francisco de Aculeo, 29 Oct 1976, Montero 10242
(CONC); Santiago, Altos de Tiltil, 1 Nov 1897, Reiche s.n.
(SGO-46400). Regién VI: Cachapoal, Rancagua,
Angostura de Paine (cerros), 8 Nov 1961, Montero 6489
(CONC). Without locality: Bertero 859 (HAL, B [draw-
ing]), Shuttleworth 388 (BM); s.loc., 33°02386’S, 70°
98472°W, 11 Dec 2006, Zizka 8020 (FR, SGO).

Lindley referred the name Puya coerulea to
Miers (1826) who published the name
Pourretia coerulea without a description. The
plant used for Lindley’s description was the
same as used by Miers (Lindley, 1840). Smith
and Looser (1935) searched the type collections
of Lindley held at CGE but did not find a
specimen corresponding to Puya coerulea.
Therefore, they concluded that Lindley had
not preserved a herbarium specimen made
from the cultivated plant used for his
original description and drawing. Since this
description is sufficiently detailed to rec-
ognize unambiguously the species, we
refrained from designating an epitype.

In his publication of Piftcairnia coerulea
Bentham (1883: 666) referred to Lindley’s
Puya coerulea: “P. caerulea (Puya caerulea.
Miers in Lindl. Bot. Reg. 1840, t. 11).“
Therefore, he made a new combination.
Baker’s (1889) description of Pitcairnia
coerulea contained two elements, one of
them corresponding to Puya coerulea Lindl.,
the other one to Puya alpestris Poepp.
(including P. whytei Hook.f.).

Puya coerulea var. intermedia (L.B. Sm. &
Looser) L.B. Sm. & Looser, Phytologia 19:
287. 1970. Puya violacea var. intermedia
L.B. Sm. & Looser, Revista Univ.
(Santiago) 20: 252. 1935. Type: Chile,
Colchagua, Bafios de Cauquenes, 3—4 Apr
1931, G. Looser 2015 (holotype: GH).

Puya paniculata Phil., Linnaea 33: 247. 1864.
Pitcairnia philippii Baker, Handb. Bromel.: 122.
1889, nom. nov., non Pitcairnia paniculata Ruiz
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& Pav. Type: Chile, Colchagua, R. A. Philippi s.n.
(lectotype, designated by Smith & Looser, 1935: B
n.v.; isotype: BM).

Puya glabrata Phil. ex Baker, Handb. Bromel.: 122.
1889; nom. nud.

Plants in flower up to 2.3 m high. Leaf
sheath 2.6-8.5x3.4-5.7 cm; blade 45-47x
1-1.9 cm. Partial inflorescence basally
sterile for 3—5 cm, flowers loosely spaced,
whitish woolly, glabrescent; floral bracts
1.2-1.8(-2.7)x0.3-0.6 cm, thinly membra-
nous, reaching the base or rarely up to the
upper third of the sepals; pedicel 5-15x
1.5-2 mm.

Distribution and ecology—FEndemic to Chile;
distributed from Region V (Quillota, 32°59°S) to
Region VII (Constitucion, 35°20° S), between
sea level and 1100 m. Grows on stony hills.

Conservation—Near threatened (Zizka et al.,
2009).

Additional specimens examined. Chile. Regién V:
Valparaiso, Valle de Marga-Marga (coast ranges south-
easterly from Valparaiso), Jaffuel & Pirion 3276 (GH).
Region Metropolitana: Santiago, Quinta Normal de
Agricultura, 23 Nov 1960; Camino Rungue a Caleu, 28
Nov 1993, Musioz Schick 3345 (SGO). Regién VI:
Schlegel 3108 (CONC); Rancagua, Angostura, direkt an
der Panamericana nach Rancagua, 11 Dec 2006, Zizka
8026 (CONC, FR, SGO); PN Los Cipresses, El
Ranchillo, 12 Dec 2006, Zizka 8027 (CONC, FR); PN
Los Cipresses, Las Apas, 12 Dec 2006, Zizka 8034
(CONC, FR); Termas de Cauquenes, Ruta del Acido, am
Rio Claro, 200 m fluBaufwirts von der Ruta, 12 Dec
2006, Zizka 8045 (FR, SGO); Cachapoal, Termas de
Cauquenes, 23 Jan 1927, Behn s.n. (CONC-20623);
Cachapoal, Bafios de Cauquenes, 3-4 Apr 1931,
Looser 2015 (GH); Cachapoal, Bafios de Cachantin,
Prov. de Colchagua, 21 Jan 1934, Looser 2892 (GH);
Cachapoal, Complejo turistico La Leonera, 5 Nov
1989, Musioz & Morera 2394 (SGO); Cachapoal,
Termas de Cauquenes en el cerro, 1 Nov 1952,
Pfister s.n. (CONC-13060); Colchagua, Philippi s.n.
(B n.v., BM). Regién VII: Constitucion, zwischen
Constitucion und Putu, 13 Dec 2006, Zizka 8050
(CONC, FR); Zizka 8052 (CONC, FR); Constitucion,
am Strand in der Nihe einer Zellulosefabrik, 14 Dec
2006, Zizka 8073 (CONC, FR).

Philippi did neither specify a holotype,
nor a collector in the protologue of Puya
paniculata, and specified only that the
species is frequent in the Colchagua prov-
ince (“in prov. Colchagua satis frequens
est”). Among the collections held at SGO,
Muiioz (1960) identified two specimens
collected by Landbeck in 1860 as the
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types, SGO-46411 and SGO-46414.
However, Smith and Looser (1935) men-
tioned Philippi s.n. (B), collected in
Colchagua, as the type, therefore providing
an indirect lectotypification.

Puya coerulea var. monteroana (L.B. Sm. &
Looser) L.B. Sm. & Looser, Phytologia 19:
287. 1970. Puya violacea var. monteroana
L.B. Sm. & Looser, Revista Univ. (Santiago)
20: 252. 1935. Type: Chile, Colchagua,
Cerro Centinela (San Fernando), Oct 1925,
G. Montero 26 (holotype: GH).

Plants in flower ca. 1-1.4 m high. Leaf
sheath 2-4.7x2.2-3.3 cm; blade 19-48x
0.8-1.1 cm. Partial inflorescence basally
sterile for 6-6.5 cm, flowers loosely
spaced, rachis whitish woolly, glabrescent;
floral bracts 0.5-2.5x0.25-0.6 cm, thinly
membranous, reaching to the base, rarely
to the middle of the sepals; pedicel 9-12
(-19)x1.5-2 mm.

Distribution and Ecology.—Endemic to
Chile; distributed in Regions VI and VII
(34°-35°S), between 400 and 1200 m.

Conservation.—Vulnerable (Zizka et al,,
2009).

Additional specimens examined. Chile. Regién VI:
PN Los Cipresses, Las Aspas, 12 Dec 2006, Zizka 8030
(CONC, FR); Zizka 8035 (CONC, FR); Cachapoal,
Bafios de Requinoa, al puente del Requinoa, 21 Jan
1934, Looser 2891 (US); Colchagua, Cerro Centinela
(San Fernando), Oct 1925, Montero 26 (GH); Colchagua,
Rio Claro (Sierra Bellavista), 25 Oct 1969, Zliner 4524
(CONC); Colchagua, Philippi s.n. (HBG-11/1737).
Region VII: Constitucion, zwischen Constitucion und
Putu, 13 Dec 2006, Zizka 8051 (FR, SGO).

Puya coerulea var. violacea (Brongn.) L.B.
Sm. & Looser, Phytologia 19: 287. 1970.
Pitcairnia violacea Brongn., Ann. F1. Pomone
3(1): 116. 1847 and in Allg. Gartenzeitung
(Otto & Dietrich) 15: 299. 1847. Puya
violacea (Brongn.) Mez, Monogr. Phaner.
[DC.] 9: 476. 1896. Type: Paris Hort., s.loc.,
Mar 1847 (holotype: P, n.v.).

Pourretia rubricaulis Miers, Trav. Chile 2: 531. 1826,
nom. nud.

Puya rubricaulis Steud., Nomenclat. Bot., ed. 2(2): 419.
1841, nom. nud.
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Pourretia violacea Linden, Bot. Zeitung (Berlin) 11:
718. 1853. Type: Description.

Plants in flower 1-2.7 m high. Leaf sheath 3—
6.5%1.5-7 cm; blade 11-56%0.4—1.6 cm. Scape
red below fertile part. Inflorescence with a red
axis; partial inflorescence basally sterile for 4.5—
9 cm, with the flowers loosely spaced, whitish
woolly, glabrescent; primary bracts 1.4-3x0.4—
1.2 ¢m; floral bracts 0.3—1.2x(.1-0.3 cm, thinly
membranous, much shorter than the pedicels;
pedicel 10-24x1.5-2 mm, black-violet.

Distribution and ecology—Endemic to
Chile; distributed from Region VI (Termas
de Cauquenes, 34° 14’ S) to Region VIII
(Chillan, 36°38’S), between 100 and 1300 m.
Grows in stony areas.

Phenology—Flowering from December to
March.

Conservation—Vulnerable (Zizka et al.,
2009).

Vernacular names.—Chagual chico,
Chagualillo, Pilpolle.

Additional specimens examined. Chile. Regién VI:
Cordillera de Popeta, Jan 1887, N.N. s.n. (SGO-46413);
Pichilemu, Quebrada El Roble, 29-30 Sep 1981,
Villagran & Pérez 3149 (SGO); Termas de Cauquenes,
Ruta del Acido, am Rio Claro, 200 m fluBaufwirts von
der Ruta, 12 Dec 2006, Zizka 8046 (CONC, FR, SGO);
Colchagua, Colchagua, 1862, Philippi s.n. (G-8456/17);
entre Poblacion y Cueva, Philippi s.n. (SGO-46407);
Colchagua, La Rufina, Fundo Bellavista, P. de
Colchagua, 4 Jan 1951, Ricardi s.n. (CONC-10075).
Region VII: Talca, Upper Valley of Rio Maule, 5 kmW
of Cipreses, 27 Jan 1990, Gardner et al. 4594 (E),
Cauquenes, Mar 1871, King s.n. (E, 3 sheets); km 94 a
Laguna del Maule, 20 Jan 2003, Mufioz Schick 4340
(SGO); Murioz Schick 4341 (SGO); Camino La Montafia
pasado Los Quefies, 21 Jan 2003, Mufioz Schick 4345
(SGO); Talca, Junquillar Norte, Constitucion, 14 Dec
2001, Solervicens s.n. (SGO-150460) (SGO); Talca, dry
hills above Rio Claro, Talca, 5 Jan 1904, Elliot 369
(BM); Maule, 8 Feb 1892, Kuntze s.n. (US-701207);
Maule, 8 Feb 1892, Kuntze, s.n. (NY); Talca, Rio Maule-
Canal Boca Sur, 8 Dec 1957, Montero 5412 (CONC);
Talca, Paso Pehuenche (o del Maule), 6 kmW (below)
customs station at La Mina (=8.3 km E of bridge over the
Rio Maule, =33.4 km E of Armerillo), 11 Jan 1996,
Nyffeler & Eggli 394 (B, SGO); Cauquenes,
Constitucion, Dec 1891, Reiche s.n. (SGO-61087);
Talca, Camino de Talca a Putu, Fundo El Trapiche, 4
Jan 1964, Schiegel 4928 (CONC); Talca, La Escuadra,
camino a Laguna del Maule, 8 Jan 1961, Schlegel 3452
(CONC); Curico, Hacienda Monte Grande, Dec 1924,
Werdermann 539 (B, BM, E, G, HBG, NY, US); Curicd,
Hcd. Monte Grande al interior de esta Hacienda, 15 Jan
1943, N.N. 32 (SGO). Regién VIII: Nuble, Prov.
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Chillan, Dec 1869, N.N. s.n. (SGO-46415); Nuble,
Chillan prov., Dec 1869, Philippi s.n. (SGO-46397).

Puya venusta Phil., Reise Atacama: 4. 1860;
Phil., Anales Univ. Chile 91: 613. 1895.
Type: Chile, Region IV: in der Nahe von
Coquimbo, without date, Philippi 940
(lectotype [see comments below], designat-
ed by Smith & Looser, 1935: B; photo of B
specimen: G, GH). (Fig. 1)

Pitcairnia venusta (Phil.) Baker, Handb. Bromel.: 123.
1889. Type: Chile, Coquimbo, in der Ndhe von
Coquimbo, without date, Philippi 940 (lectotype,
designated by Smith & Looser, 1935: B; photo of B
specimen: G, GH).

Pitcairnia sphaerocephala Baker, Hand. Bromel.: 123.
1889. Type: Chile, Region IV: Coquimbo, C.
Gaudichaud 55 (holotype: P).

Puya gaudichaudii Mez, Monogr. Phaner. [DC.] 9: 496.
1896. Type: Chile, Region IV: Coquimbo, C.
Gaudichaud 56 (holotype: P; photos of holotype:
NY, GH).

Puya coquimbensis Mez, Monogr. Phaner. [DC.] 9: 492.
1896. Type: Chile, Region IV: Coquimbo, 1835, C.
Gaudichaud 52 (lectotype, designated by Smith &
Downs, 1974: B).

Plants caulescent, in flower 1.2-1.8 m
high, stems prostrate, branched, over
40 cm long. Leaves numerous, in a dense
rosette of approx. 60 cm in diameter,
arching; sheath (1.3-)3-9x%(1.3-)3.2-9 cm,
ovate to orbicular, clearly distinct from
blade, below dark castaneous and lepidote
in upper third, straw coloured and glabrous
towards base; blade 10-46x1-3.5 cm,
greyish-green, densely lepidote on both
surfaces, spinose, the spines 3—5 mm long,
brown to reddish, 0.1-0.7 cm apart at leaf
base, 2 cm apart towards apex. Scape 56—
150x1-1.5 cm, red, hairy with stellate
hairs when young, glabrescent; scape
bracts triangular to ovate, acute to acumi-
nate, 3.5-6x1.4-3.5 cm, violet to brown,
lepidote, chartaceous to membranous, in-
conspicuously nerved, serrate. Inflorescence
simple and a raceme or compound of
racemose partial inflorescences, these =+
ovate in outline, 7-14 cm long, the axis
lepidote, basally sterile for 3—7 cm, flowers
very densely spaced above; primary bracts
ovate, 3.7-7.2x1.5-3.7 cm, violet to
brown when dried, chartaceous to mem-
branous, inconspicuously nerved, + serrate;
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floral bracts imbricate, elliptical to obovate,
acute to acuminate, 2.2-4.3(=7.2)x0.8-2
(-3.5) cm, + exceeding the sepals, violet,
membranous, inconspicuously nerved, mar-
gin+serrate; pedicel 5-15%2 mm. Flowers
3-4.5 cm long; sepals lanceolate, apex
rounded, sometimes with a mucro, 1.2—
2.3x0.2-0.7 cm, light brown, often tinged
with violet, membranous to coriaceous,
nerved, entire; petals elliptical to obovate,
rounded to rarely acute, 2.3-3.6x0.5-1 cm,
dark blue to dark violet, black when dried,
with 2 appendages at base; stamens 6,
filaments 2.2-3 cm long, anthers 3.5-8.5x
1-1.5 mm, pollen yellow to orange; ovary
5-7x3-4 mm, style 1.9-2.9 cm long,
stigmas 3-8 mm long. Fruit 1-2x1.5-
2 cm; seeds 2.7-4.3x1.7-2.2 mm, =+
triangular in outline, with membranous
wing.

Distribution and ecology.—Endemic to
Chile; distributed from Region IV
(Coquimbo, 29°57°S) to Region V (Islote
”Cerro de la Cruz“ de Zapallar, 32°34°S),
between 5 and 250(—750) m; grows in sandy
or rocky areas, forming dense stands.

Phenology—Flowering between August
and December.

Conservation.—Vulnerable (Zizka et al.,
2009)

Vernacular names.—Chagual chico,
Chagualillo.

Additional specimens examined. Chile. Region IV:
Choapa, Coast at Pichidangui, 9 Mar 1996, Brownless et al.
IIECH-631 (E); Coquimbo, Nov 1929, Elliott 543 (GH); Prov.
Coquimbo, Playa Las Tacas, a 20 km al Sur de Coquimbo, 15
Aug 1986, Flores s.n. (SGO 119854 & 119855); Choapa,
Coast at Pichidangui, 5 Oct 1995, Gardner & Knees 5948 (E);
Elqui, Coquimbo, 1831-33, Gaudichaud 52 (P), Gaudichaud
53 (photo GH, P); Gaudichaud 54 (P); Gaudichaud 55 (P);
Gaudichaud 56 (photo GH, P); 1835, Gaudichaud &
Mandner 11393 (F, photo GH); 1835, Gaudichaud s.n. (B-
40/98-18); Gaudichaud s.n. (B-40/98-17); Limari, Las Pajas,
1 Oct 1947, Jiles 377 (CONC); Limari, Talinay, cerca del mar,
18 Sep 1951, Jiles 2046 (CONC); Limari, Estancia Talca, 16
Jun 1949, Jiles 1268 (CONC); Elqui, Cruz Grande, bajada a la
caleta, 25 Feb 1972, Jiles 5962 (CONC); Choapa, Quebrada
de Buitre (salida), 1.1/2 km del mar, al oriente de la Estacion
Ingeniero Barriga, unos 10 km al N de Quilimari, 14 Oct
1948, Looser 5498 (US); Choapa, Pichidangui, 13 Sep 1968,
Montero 8143 (CONC); Choapa, Pichidangui, estanque
“Aqua Potable”, 14 Sep 1972, Montero 8738 (CONC);
Choapa, Pichidangui, Playa entre Pichidangui y Quilimari,
21 Sep 1977, Montero 10514 (CONC); Prov. Coquimbo, Las
Tacas, 20 Oct 1984, Murioz Schick 1901 (SGO); Elqui,
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Coquimbo, Philippi s.n. (B); Coquimbo, Nov 1853, Philippi
s.n. (SGO 46405); Choapa, Carretera Panamericana, 20 km al
sur de Los Vilos, 14 Sep 1957, Ricardi & Marticorena 4231/
616 (CONC); Choapa, Los Molles, 2 Oct 1960, Schlegel 2984
(CONCY); Elqui, Playa las Tacas (Cerro Zoraida), about 20 km
S of Coquimbo, and about 5 km e. of the ocean, 22 May 1987,
Varadarajan et al. 1483/2 (GH); Choapa, Los Vilos, 15 km
south, 22 May 1987, Varadarajan et al. 1488/1 (GH),
Pichidangui, Panamericana nach Los Vilos, ca. 300 m hinter
der Peaje Pichidangui, 20 Dec 2006, Zizka 8120 (CONC, FR,
SGO); Zizka 8124 (FR). Region V: Petorca, La Ligua: Ruta 5
at Puente Chivato, 29 Nov 2004, Baxter et al. DCI 1711 (E);
Petorca, Zapallar, 12 Oct 1935, Behn s.n. (CONC-24433),
Petorca, Zapallar, Cerro de la Cruz, 29 Jul 1917, Behn s.n.
(CONC-20617); Petorca, Zapallar, 12 Oct 1933, Behn s.n.
(CONC-26811); Petorca, Zapallar, Punta Pite, 12 Jan 1950,
Garaventa 4941 (CONC); Petorca, Zapallar, 20 Sep 1953,
Kunkel 830 (HBG); San Felipe de Aconcagua, Los Molles,
Nov 1861, Landbeck s.n. (SGO-46401); Petorca, Zapallar, 20
Nov 1932, Looser 2542 (GH); Looser 2537 (GH); Looser
2542(=2548) (US); Looser 2543 (GH); Looser 2544 (GH);
Looser 2545 (US); Petorca, Zapallar, 20 Nov 1932, Looser
2548 (GH, US); Looser s.n. (GH); Petorca, Zapallar, Sep
1950, Morales 22355 (CONC); San Felipe de Aconcagua,
Prov. Aconcagua, Philippi 247 (B); Petorca, Zapallar, Sep
1875, Philippi s.n. (SGO-46404); Petorca, Zappallar, Sep
1865, Philippi s.n. (SGO-66018); Petorca, Halbinsel von
Zapallar, 18 Nov 1987, Rechinger 63777 (WU); Petorca,
Zapallar, 1 Dec 1935, West 4573 (US); Petorca, Zapallar, Jul
1975, Zoliner 8311 MO); Valparaiso, Los Molles, Prov.
Aconcagua, 27 Oct 1979, Zollner 10577 (MO); Valparaiso,
Los Molles, Prov. Aconcagua, 23 Oct 1979, Zéliner 10568
(MO); Petorca, Zapallar, 5 Apr 1996, Zsllner s.n. (HBG-12/
1737). Without locality: Philippi 940 (photo GH); Philippi
11421 (photo NY); West 4573 (GH). Cultivated plant: Jun
1962, Marnier-Lapostolle s.n. (US-2520954).

Philippi (1860: 4) in his “Reise durch die
Wiiste Atacama” published the name Puya
venusta including a short diagnosis: “An ein
paar Stellen fand ich auf dem Felsen eine
prachtvolle Pourretia (oder Puya, P. venusta
Ph.), Sie hat graue Blétter, einen 3—4 Fuss hohen,
hochkermesinrothen Bliithenstiel, graue
Brakteen, und lavendelblaue Blumen mit safran-
gelben Staubgefdssen [At some places on the
rock I found a splendid Pourretia (or Puya, P.
venusta Ph.), that has grey leaves, a 3—4 feet
high, strongly carmine peduncle, grey bracts, and
lavender flowers with saffron-yellow anthers].”
This publication is valid following the ICBN
(McNeill et al., 2007), Art. 34.1(a), since Philippi
expressed his doubts about the taxonomic
identity (Pourretia or Puya), but accepted the
species. Hence Baker (1889), when describing
Pitcairnia venusta, referring to Puya venusta
Phil. inedit. as a “basionym” produced a new
combination. Philippi’s description of Puya
venusta (Philippi 1895) was obviously intended
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by him as the original publication of that species.
Therein he specified the vicinities of Coquimbo
as the type locality (“jam. 1860 in itinere
atacamensi indicata, sed non descripta. Habitat
prope Coquimbo™). Later, Smith and Looser
(1935) cited the Berlin specimen of Philippi
940 — a specimen without collection date — as
the holotype of that species, which is here
considered an indirect lectotypification.
Although, Muiioz (1960) identified among
Philippi’s collections held at SGO the speci-
men Philippi s.n. (SGO-46405, collected near
Coquimbo in 1853) as the type of P. venusta,
there is no reason to reject Smith and
Looser’s indirect lectotypification.

Puya venusta is well circumscribed and
is easily recognized by its blue flowers that
are apically congested in the lateral inflor-
escences. Putative hybrids between P
venusta and P. chilensis have been ob-
served in the region of Zapallar (Zizka et
al., 2009).
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