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Abstract. We report for the first time in Ecuador the small plant genusPyrolirion H erb. (Amaryllidaceae). We
identify several Ecuadorian populations of Pyrolirion tubiflorum (LHér) M. Roem. located in four provinces along
the Ecuadorian Andes. This species has been previously recorded in Peru, Bolivia, and Chile. An updated descrip-
tion of P. tubiflorum is provided, along with detailed photographs of some of the Ecuadorian examples of the
species.
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INTRODUCTION

Pyrolirion Herb. (Amaryllidaceae, Asparagales) is a small genus of bulbous plants. Based on morphological
characters, this genus was initially thought to be related to Zephyranthes Herb. (tribe Hippeastreae) because it
has only one flower, fused spathe bracts, and a similar shape to the perigone (Garcia et al. 2019). Even though
it is morphologically different, recent molecular data indicate that Pyrolirion is related to Hieronymiella Pax,
Chlidanthus Herb.and Eustephia Cav. (tribe Eustephieae) (Meerow 2010; Meerow et al. 2020). In Pyrolirion, the
styleis apically branched. There are 10 named Pyrolirion species recognized (Ulloa Ulloa et al. 2018); however, a
current taxonomic revision of the genus is required because some might be synonyms. Herein, we formally re-
port for the first time the genus Pyrolirion and P. tubiflorum (LUHér.) M.Roem. from Ecuador. Pyrolirion was only
known to occur in Peru, Bolivia, and northern Chile, where it occurred in the western slopes of the Andes, the
inter-Andean valleys, the Prepuna and Puna vegetative formations, and the Peruvian coastal fog desert called
“Lomas” (Huaylla et al. 2021). In 2020, a sample from Ecuador was included in the most recent phylogeny of
Andean Amaryllidaceae species (Meerow et al. 2020). However, no further information about the specimen’s

OPEN aACCESS exact location was provided. The purpose of our study is to provide the most up-to-date and comprehensive
account of the geographic distribution of the genus Pyrolirion in Ecuador.
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Figure 1. Pyrolirion tubiflorum. A. Whole
plant showing the bulbous herbaceous
habit. B. Anindividual in its natural
habitat in Ecuador (Puéllaro population,
Pichincha). C. General view of the flowers,
highlighting the bright orange hue of the
tepals. D. Close-up of the flower, showing
the distinctive trilobed stigma. Photos by
Ricardo Zambrano C. and Cristian Guzman
Torres.

Herbario Universidad del Cauca (CAUP; Popayan Colombia), Herbarium Truxillense (HUT; Trujillo Peru), and
Herbario San Marcos (MHN; Lima, Peru). Specialized literature was used to confirm the identity of the species
(Cowley1989). Geographic distribution and new records of Pyrolirion tubiflorum were obtained from specimen
labels in herbaria, from online databases (Bioweb 2024; Tropicos 2024), and photographs deposited in iNatu-
ralist (2024). Imprecise geographic locations were discarded.

The calculations to evaluate conservation status were performed using the GEOCAT program (Bachman et
al., 2011), a geospatial conservation assessment tool designed to support Red List threat assessments.

RESULTS

Pyrolirion tubiflorum (LHér.) M. Roem.
Figure1

New records. ECUADOR — Azuay « Susudel; 03°24'45"S, 079°10'52"W; 2230 m elev.; 30 Nov. 2021; K. Mon-
tesinos obs. https://www.inaturalist.org/observations/102390825 — IMBABURA  Urcuqui, Hosteria “In Ya-
chay”; 00°24'05"N, 078°09'20"W; 2030 m elev.; 11 Oct. 2019; H. Romero-Saltos obs. https://www.inaturalist.
org/observations/209847563 — PICHINCHA « Carretera Guayllabamba a Puéllaro, ca. 1 km antes de Puéllaro;
00°01'S,078°22'W; 2000 melev.; 01Dec.1998; H. Balslev, E. Terneus 959 leg.; QCA5007 « Puéllaro, coleccion
en la quebrada que desciende hacia el Rio Guayllabamba; 00°01'25"N, 078°25'01"W; 2014 m elev.; 28 Sep.
2022; C. Quintana, R. Valencia, C. Guzman Torres, R. Zambrano C. 4700 leg.; QCA251814 » Puéllaro, colec-
cién en la quebrada que desciende hacia el rio Guayllabamba; 0°0125"N 078°25'01"W; 2014 m elev.; 28 Sep.
2022; C. Quintana, R. Valencia, C. Guzman Torres 4701 leg.; QCA251815  Puéllaro, colecciones a lo largo del
camino secundario que va de Puéllaro al Rio Guayllabamba; 00°03'28"N, 078°24'47"W; 2263 m elev.; 23 Nov.
2022;R.Zambrano C.,C. Quintana, A. Villarreal, C. Guzmén Torres 500 leg.; QCA251812 « Puéllaro, colecciones
a lo largo del camino secundario que va de Puéllaro al Rio Guayllabamba; 0°03'28"N, 078°24'47"W; 2263
m elev.; 23 Nov. 2022; R. Zambrano C., C. Quintana, A. Villarreal, C. Guzman Torres 544 leg.; QCA251813
Puéllaro, colecciones a lo largo del camino secundario que va de Puéllaro al Rio Guayllabamba; 00°03"28"N,
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078°24'47"W; 2263 m elev.; 23 Nov. 2022; R. Zambrano C., C. Quintana, A. Villarreal, C. Guzmén Torres 545
leg.; QCA251809 « Puéllaro, colecciones a lo largo del camino secundario que va de Puéllaro al Rio Guaylla-
bamba; 00°01'25"N, 078°25'01"W; 2263 m elev.; 23 Nov. 2022; R. Zambrano C., C. Quintana, A. Villarreal, C.
Guzman Torres 546 leg.; QCA251811 » Puéllaro, colecciones a lo largo de la carretera que va de Puéllaro al Rio
Guayllabamba; 00°03'28"N, 078°24'47"W; 2263 m elev.; 23 Nov. 2022; R. Zambrano C., C. Quintana, A. Villar-
real, C Guzman Torres 547 leg.; QCA251810  Guayllabamba, Zoolégico de Quito; 00°0417”S, 078°21'32"W;
2170 m elev.; 10 Oct. 2024; E. Sdnchez 40 leg.; HUTI2056 ¢ Puéllaro; 00°04'01"S, 078°24'0"W; 2003 m elev.;
13 Apr. 2021 C. Guzman Torres obs. https://www.inaturalist.org/observations/73888775 « Guayllabamba,
Zooladgico; 00°0420"S, 078°21'36"W; 2174 m elev.; 18 Oct. 2021; Unknown obs. https://www.inaturalist.org/
observations/98624169 « Bosque de Jerusalen; 00°0014”S, 078°2129"W; 2276 m elev.; 12 Oct. 2007; R. Ri-
pley obs. https://www.inaturalist.org/observations/35901249 « Guayllabamba; 00°04'20"S, 078°2137"W;
2176 m elev.; 27 Aug. 2020; J. Heredia obs. https://www.inaturalist.org/observations/57748725 « Guaylla-
bamba; 00°03'54"S, 078°21'06"W; 2130 m elev.; 2 May 2021; J. Soldrzano obs. https://www.inaturalist.org/
observations/76755710 ¢ Guayllabamba; 00°0417"S, 078°21'37"W; 2171 m elev.; 26 Oct. 2021 J. Heredia
obs. https://www.inaturalist.org/observations/99494953 ¢ Malchingui; 00°00°52"S, 078°21'17"W; 2259 m
elev.; 22 Aug. 2013; M. Guerrén obs. https://www.inaturalist.org/observations/105133958 ¢ Guayllabamba;
00°0414"S, 078°21'33"W; 2162 m elev.; 18 Oct. 2022; J. Heredia obs. https://www.inaturalist.org/observ
ations/139293116 — TUNGURAHUA « Salasaca; 01°1910”S, 078°35'2"W; 2600 m elev.;16. Jan.1998; L. Jost 7045
leg.; QCA5006.

Identification. Pyrolirion tubiflorum is a perennial, bulbous herb that can be easily recognized by its unifloral
escape, with a flower with bright orange tepals and a trifid stigma. Its bulbs are globose to ovoid, measuring
2.5-4.5cminlength and covered with a dark brown papery tunic. Leaves can be absent or up to three, linear,
green, shiny, and to 36 cm long and 4-7 mm wide. The erect scape ranges from 12 to 30 cm in height and is
light green. The inflorescence consists of a single actinomorphic flower, with a spathe valve measuring 3-6 cm
long. The perianth is funnel-shaped, fused at the base forming a tube measuring 1.5-2.5 cm long and up to 9
cm wide at the top. The six oval tepals are equal in size, 5-7 ¢cm long, and 1.6-2.0 cm wide, with acute tips. The
six stamens are erect or suberect, with filaments attached just above the junction of the perianth tube, mea-
suring 5.0-5.5 cm long. The versatile anthers are 6-14 mm long. The style is orange, suberect of up to 6 cm,
terminating in a 3-lobed orange stigma. The ovary is sessile, oblong, and 3-locular, measuring 1.1-2.0 cm long
and 5-9 mm wide. This species flowers from August to January and occasionally in May. Its fruit is a green,
tri-locular, dehiscent capsule measuring 1.6 cm long and 1 cm wide. Unfortunately, all herbarium specimens
were in flower and not in fruit. While we managed to collect flowering plants that produced capsules, we were
not successful in obtaining seeds, and therefore we are unable to report on them.

Geographic distribution. The species was previously found only in Bolivia, Peru, and Chile. The Ecuadorian
populations are found in dry inter-Andean valleys in the provinces of Azuay, Imbabura, Pichincha, and Tungu-
rahua (Figure 2), growing naturally in disturbed areas and exposed soils along roadsides and in uncultivated
fields, across both flat and steep terrain at 2000-2300 m. This species prefers sunlight and can tolerate 4-9
months of dryness without issue.

Conservation status. The species’ extent of occurrence (EQQ) is estimated at 4,700 km? which could clas-
sify it as Endangered under IUCN criteria. However, the area of occupancy (AOOQ) is significantly larger, at
36,000 km?, placing it well above the threshold for this threat category. This discrepancy suggests that there
is insufficient evidence to assign a definitive threat category based solely on EOO and AQO. Additional, more
specific data regarding threats to the species are required to refine its conservation status. Given this uncer-
tainty, it may be appropriate to classify the species as Data Deficient until further information is available.

DISCUSSION

The discovery of Pyrolirion tubiflorum in Ecuador adds a new genus to the flora of that country, extending the
range of the genus north by at least 1,000 km from its nearest previously known location in Huancayo, Peru.

The species had gone previously unnoticed because vegetatively it is a very inconspicuous herb which can
be easily missed, and it rarely flowers. In some populations, the species is deciduous and hysteranthous, and
thus completely not visible for part of the year. Several populations have been found over the years when the
individuals are in flower. Sterile collections deposited in herbaria could possibly be misidentified and missed
by us; fertile specimens are very important in herbaria to facilitate accurate identification. In Ecuador, the
species is distributed in the dry inter-Andean valleys that are part of the Tropical Andean hotspot, forming a
component of the ruderal vegetation that coexists with cultivated areas (Quintana et al. 2019).

The sparse, discontinuous occurrences suggest the possibility that these showy plants may originally have
been spread by Inca or pre-Inca peoples. Inwooden Peruvian Inca ceremonial vessels, known as keros, drawin-
gs of P. tubiflorum have been observed, presumably representing a homage to important people (Vargas 1981).
The drawings are on the lower part of the vases and painted in brilliant red. Vargas (1981: 315-318) made the
following description of the flower: “... This plant produces a scape of 250 mm length from a large bulb and the
perianth is fiery red; the flowers are protandrous. It grows in mesothermic interandine valleys between 2600
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Figure 2. Distribution map of the known
populations of Pyrolirion tubiflorum in
Ecuador.
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and 3200 m above sea level and flowers in the spring (September to December). The plant was evidently of
considerable ritual significance to the Incas ... Given the apparent cultural importance of P. tubiflorum to the
Inca, itis possible that the Inca brought this plant when they invaded what’s now Ecuadorian territory. Genetic
analysis are needed to support this hypothesis.

The plant attracts local attention even today. Several populations of P. tubiflorum were recorded in Puélla-
ro, an inter-Andean village located north of Quito. The local people refer to this species as “cebolleta’, “cebolla
de lobo”, and “flor del difunto™—or “spring onion and flower of the dead”—due to the bulb’s resemblance to an
onion and because the plant bloomsin November,when the Day of the Dead is celebrated. People from Puélla-
ro take great pride in having this beautiful plant in their ruderal flora. With this publication, they will empower
themselves and embrace a “local flower” that symbolizes their conservation efforts to preserve the remnants
of the inter-Andean flora.

Our results are based on the information of specimens deposited in the QCA and HUTI herbaria and pho-
tographic records in iNaturalist. This exemplifies the importance of both types of resources to better unders-
tand species distribution. Foremost, herbarium specimens are physical, permanent records that can be used
for many applications, including phylogenetic studies, learning basic plant biology and ecology, developing
habitat suitability models, and assessing changes in flower phenology due to climate change, among others
(Molano-Flores et al. 2023). But citizen science also plays an important role in democratizing research and
expanding the scope of discovery, and by engaging ordinary citizens in scientific pursuits through the power
of collective observation and data collection, we accelerate our understanding of the natural world. Platforms
like iNaturalist demonstrate this collaborative approach, empowering individuals to document biodiversity
and contribute valuable data to scientific databases (Aristeidou et al. 2021).

Our study underscores the crucial role of comprehensive datasets in expanding our understanding of bo-
tanical distributions. It also reveals the need for more extensive fieldwork in dry habitats, which have tended
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to be overlooked in favor of the more biodiverse humid Ecuadorian habitats (Quintana et al. 2017). There are
many poorly known local endemics in such habitats, including several other Amaryllidaceae such as Phae-
dranassa schizantha Baker, P. viridiflora Baker, P. glauciflora Meerow, P. brevifolia Meerow (Oleas 2011; Oleas
et al. 2013, 2014, 2016), and the recently described Phaedranassa cuencana Minga, C. Ulloa & Oleas (Minga
etal. 2015). These overlooked desert and seasonally dry habitats deserve more attention from botanists and
the conservation community. This new genus and species record for the Ecuadorian flora also reinforces the
importance of protecting and preserving native vegetation in agricultural landscapes.
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