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Abstract

Nototriche hartwegii A.W. Hill, 1909 (Malvaceae: Malvales), is recorded for the first time in the province of Bolivar, in the wetlands of the Andean plateau of the
Chimborazo Fauna Production Reserve (RPFCH). With this record, the endemic and limited distribution of this species to the wetlands of southern Ecuador, between 4100
and 4400 m.a.s.|., specifically in the provinces of Cafiar and Azuay, is extended to the moorlands of central Ecuador.

Introduction

High Andean wetlands known locally as wetlands, are
part of the paramo ecosystems and are composed of micro-
watersheds, peat, and very specific perennial vegetation [1,2].
In Ecuador, 13 Ramsar wetlands have been registered [3], and
59 wetlands cover a total area of 286,659 hectares [4].

The Chimborazo Fauna Production Reserve is part of
Ecuador’s National System of Protected Areas (Ministerio del
Ambiente, Agua y Transicién Ecoldgica [5]. It has an area of
58560 hectares (Sistema Nacional de Areas Protegidas, [6],
of which 39% of the ecosystems are bofedal type: 24% of
the wetland ecosystem is in the intervened category, 12% is
moderately conserved, while the remaining 3% is conserved
(4).

The vegetation of the wetlands allows the interaction
between terrestrial and aquatic ecosystems [7], conditions

the physical-chemical properties of the water soil, and fixes
atmospheric carbon dioxide [2,8]. Flores [9], in his study,
determined that the botanical composition of wetlands consists
of 59.5% of herbaceous or forbs, 12.3% of graminoids or sedges,
and 16.4% of grasses and 11.7% of other miscellaneous species.

During the last years, a series of scientific works have been
reporting the appearance of the species of the genus Nototriche
[10]. In his study Hill (1909) [11] presented a total of 62 species,
however, later works by Krapovickas [12-16], increased the
number of known species.

This genus is distributed in the punas of Peru, Chile, Bolivia,
northern Argentina, and the paramos of Ecuador [17]. Fryxell
[18], in his monograph for Ecuador, presented three species: N.
ecuadoriensis, N. fryxell, and N. jamesonii, however, collections
made in the south of Ecuador, recorded the presence of a fourth
species, N. hartwegii A.W. Hill (Chanco & Ulloa, 2004), thus
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demonstrating that it is a very different species from the rest
of the collections of N. jamesonii.

This study represents the first record of the species Nototriche
hartwegii, in the paramos of the central part of the country,
specifically in the province of Bolivar (Figure 1). Previous
studies showed that this species had a distribution restricted to
the moorlands of the south of the country, which was protected
within the Cajas National Park; however, it is considered
endangered due to its small distribution area according to
the categories of the Red Book of endemic plants of Ecuador
[19]. Thus, this study shows a much wider distribution of the
species, showing that its presence in Ecuador has probably not
been previously reported due to lack of collection.

Materials and methods

In the floristic inventory conducted in the bofedales of
the Andean plateau of the RPFCH in Ecuador, specimens of
Nototriche hartwegii were collected that were not recorded for
this area of the country. Specimens were collected in September
2019 (Table 1). The specimens were identified and verified in
the herbarium of the Department of Biological Sciences of the
Pontificia Universidad Catolica del Ecuador in Quito (Herbario

QCA).

Results

Specimens were recorded in the ecosystems paramo flooded
grassland (3300-4500 m.a.s.l.) and paramo upper montane
wet grassland (3500-4200 m.a.s.l.)[5], on the margins of the
wetlands: Puente Ayora BNI, Pachancho BI, and Cruz del Arenal
BNI, in terrestrial habitats, forming scattered communities
(Figure 2). It is characterized by the presence of a stellate-
vilose lamina with long silky hairs; a free part of the petiole
2-3 mm long and leafy aerial branches forming cylinders up to
15 cm long x 4-5 cm in diameter [11].

This new record expands the known distribution range of
the species to the paramos of the central part of the country,

Table 1: The geographic location of the new records of Nototriche hartwegii.

. . Altitude Individuals
Latitude | Longitude
(m.s.n.m.) collected
12

P”e”g";\‘?yma Bolivar | 726486 9839401 3842
Pachancho Bl  Bolivar 728315 9847854 4040 10
Cruzdel Arenal o var 732671 9840421 4120 24

BNI
*According to the altitude of the collection sites, they were classified as Low - B
(below 4200 m.a.s.l.) and High - A (above 4200 m.a.s.l.). The wetlands were also
characterized according to the level of anthropic intervention, as BNI (Low Non-
Intervened) and BI (Low Intervened) [26].
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Figure 1: Map of the distribution of new records of Nototriche hartwegii A.W. Hill, 1909 in the central paramos of Ecuador - Bolivar province.
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thus adding the genus Nototriche to the list of species present
in the bofedales of the RPFCH.

Nototriche hartwegii (Figure 3)
Common name: Lechuguilla

Taxonomy: Perennial herb in pads up to 1 m in diameter [17]
(Figure 3), acaulescent, pulviniform; woody, branched subway
axis on whose branch apices numerous leaves are grouped
forming compact masses [10]. The stipules and petiole form a
vagina 6-7 mm long x 3-4 mm wide. The free part of stipules
linear, subacute apex, 5-9 mm long x 0.7-1 mm wide. The
free part of the petiole is 2-3 mm long. Petiole, stipules, and
vagina are densely covered by long, smooth stellate pubescence
on both surfaces, at margins with larger pedicellate stellate

hairs. It is worth mentioning that at the time of collection the
specimens were not in flowering season.

Discussion

Existing records of this species indicate that it is endemic
to the paramos of southern Ecuador between 4100 and 4400
m.a.s.l., specifically in the provinces of Canar and Azuay
[10]. However, data obtained from The Global Biodiversity
Information Facility [21], in its update to date, reports only 20
records in the country, most of which are found in the southern
provinces and a few in the province of Imbabura, in the north
of the country.

These studies recognize the small populations of this
species [17]. It is currently protected within Cajas National

uz del Arenal BNI.

1 m didmetro

Figure 3: Nototriche hartwegii. (A) The specimen in its natural habitat; (B) Herborized specimen; (C) Graphic illustration of Nototriche hartwegii a. Whole species, Herbs in
pads, b. Leaves, c. Flowers.
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Park; however, it is considered Endangered due to its very
small range [19].

Protected areas constitute a fundamental piece of national
and international conservation strategies [21]. In Ecuador,
the areas included in the SNAP cover approximately 18% of
the continental territory [5] and have extreme plant diversity
[22,23]. So far it has been possible to observe a great floristic
diversity in these ecosystems at the national level [24],;
however; the exact number of plant species living in the
paramos of Ecuador is not yet known, but it is estimated to be
around 1,500 [25].

In their studies Mena and Medina [25], identified that
the paramo families with the greatest number of endemic
species for Ecuador are Orchidaceae, Asteraceae, Gentianaceae,
Campanulaceae, and Brassicaceae, as the five families richest in
Ecuadorian endemic species, adding to them now the family
Malvaceae with its species Nototriche hartwegii A.W. Hill [19].

Conclusion

The species range summarizes the evolutionary and
ecological history and physiological needs of a species, which
is determined by biogeographic, physiological, and ecological
factors, making it a difficult attribute to estimate. In fact, this
study represents the first floristic approach in which a new
distribution record is reported for Nototriche hartwegii in the
wetlands of the RPFCH.

Undoubtedly, technological advances generate predictive
models to determine new areas of species distribution, opening
the doors to new branches of science such as predictive
biogeography. In this context, it is necessary to carry out
exhaustive studies and formal descriptions of Nototriche
hartwegii, which allow determining new areas of geographic
space and spatial dimensions for this species, demonstrating
the importance of continuing with research and botanical
expeditions, generating new knowledge about the diversity of
the wetlands.
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