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Abstract

A new species of Balanophoraceae, Ombrophytum villamariensis Guzman-Guzman, is described for Colombia, where the
genus has not previously been recorded. At least the first part of the development of the inflorescence is underground. Inflo-
rescences have simple lateral branches, bearing male flowers in the upper part of the inflorescence and female flowers in the
lower part. The apical parts (peltas) of the inflorescence branches are morphologically different in the two areas. The first
stages of the plants are ball-shaped, within which inflorescences are formed endogenously. When the latter finally emerge,
they lift the ball’s surface layer which usually splits, leaving an irregular volva at the base of the inflorescence.
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Introduction

During a recent field trip to Villamaria, Caldas, a remarkable parasitic plant was found and later identified as a species
of the genus Ombrophytum Poeppig ex Endlicher (1836: 73) (Balanophoraceae). The inflorescence emerged from the
forest floor, showing a whitish or cream-colored mass of branches on a central axis (Fig. 1A). Additional visits to the
area have led to more details related to its morphology, floral visitors, and hosts.

Ombrophytum is a neotropical genus composed of five species, and is known from Brazil, Bolivia, Chile, Ecuador,
French Guiana and Peru, and as well as a disjunct population in the Galapagos Islands (Hansen 1980, Delprete 2014,
Cardoso 2014, Adsersen 1976), growing from 200 to 3,800 meters above sea level (Heide-Jorgensen 2008, Hansen
1980). The genus belongs to the subfamily Lophophytoideae Harms (1935: 311) which is characterized by flowers
lacking paraphyses, branched inflorescences with mostly unisexual branches each terminated by an apical pelta,
female flowers with two styles, anthers with conspicuous filaments, and a bract subtending each inflorescence (Hansen
1980).

Despite the abundance of this subfamily in some other countries of the Neotropics, collections in Colombian
herbaria are very few and represent only Lophophytum weddellii Hooker f. (1856: 49) from two Santander localities
made in 1856 and 1890 by W. Purdie and F. Sander et al., respectively (Hansen 1980). Therefore, Ombrophytum
villamariensis, is the first report of the subfamily in Colombia after 128 years.

The present article documents the new findings and describes the plant as a new species of Ombrophytum, a genus
not previously known in Colombia, extending the distribution of the subfamily in the biogeographic region of the
Colombian Andes.

Materials and methods

Field collections were carried out in the “Reserva Forestal Protectora Bosques CHEC” of the Central Hidroeléctrica
de Caldas, located in the “Sector Gallinazo” of the municipality of Villamaria, Caldas. Three populations were located
at 2400-2500 m, parasitizing two species of Cordiaceae, Cordia killipiana Miller (2012: 361) and C. resinosa Estrada
(1995: 133—134). Identification of the hosts was carried out through the collections available in the FAUC herbarium,
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the virtual herbarium of the National University of Colombia (COL) and the Global Plant JSTOR database (https://
plants.jstor.org).

Taxonomic Treatment
Ombrophytum villamariensis S. Guzman-Guzman, sp. nov.

Type: —COLOMBIA. Caldas: Villamaria, Vereda Gallinazo, Reserva Natural Bosques de la Chec, Sendero Cedral-Gallinazo, 5°01°08.1”°N,
75°24°52.9”°, 2490 m, 25 June 2018, on Cordia killipiana and C. resinosa, D. Pérez 001 (holotype: FAUC!; isotypes: COL!, K!).

Plants fleshy, cream to whitish, 10-20 cm high, consisting of a massive central axis with bullate surface cells, emerging
from a tuberous or ball-shaped base attached to a host root, the short peduncle basally ensheathed by a volva that
is brown outside and (when young) white inside, and is torn irregularly, bearing short warts 0.1-0.3 mm wide.
Underground tubercles yellowish or white to brown, ellipsoid to globose, 6—9 cm, with warts 0.3—0.5 mm. Peduncle
30 x 10-120 mm, or absent, without foliar organs, glabrous. Fertile portion of inflorescence 100—120.5 mm long, the
female portion being 1/3 to 1/4 of the total length, the remaining, upper portion being male. Each inflorescence branch
initially subtended by an inconspicuous, fleshy, caducous bract. Bracts whitish, spatulate above, 4-5 (=7) x 0.4-0.6
mm, obtriangular with nail-like apex 0.6—1 mm wide and long, the filiform base 3—4 (—6) long, basal part 0.1-0.3
mm wide and apical part 0.4—-0.6 mm wide. Male inflorescence branches 10 x 4.5 (=5) mm with ca. 20 flowers each,
these attached in the furrows between bullate surface cells, each flower consisting of two stamens; perianth absent;
pelta white, zygomorphic, panduriform of (4-) 7-10 x (—4) 6 mm; filaments 0.8—1.0 mm long, white, anthers oblong,
basifixed, 1.5 (-2) x 1.0 mm, dehiscent with a longitudinal slit. Female branches 8-10 x 4-5 mm, as long as the male
ones, peltas white to cream, more or less circular with lobed or slightly crenate margins, the shaft crowded with at least
80 cream-colored flowers consisting of a more or less spherical ovary 1.0-1.5 mm long bearing two white styles 0.3
mm long that protrude from a small terminal depression; perianth absent. Fruit a one-seeded, yellow to cream, 1.0-1.5
mm long, globose achene or drupelet.

Diagnosis: Ombrophytum villamariensis is similar to O. microlepis of low Amazonian areas of Peru and Brazil.
However, differ in a much shorter peduncle (30 mm or absent vs 60 mm), longer male and female inflorescence
branches (9—10 mm vs. 3—7 mm and 4-6 mm vs. 4 mm, respectively) and two entirely different types of peltas.

Etymology: The epithet refers to the municipality where the new species was discovered, a municipality that
stands out for the beauty of its landscapes, its beauty immortalized in its hymn: “...De Colombia, Villa de las flores, y
de Caldas bella rosa en botén...”

Phenology: The specimens were found blooming from June to October. A small population was found fruiting in
July (Fig. 1D), along with bite marks from a possible disperser (discussed below).

Habitat and distribution: This species is found in Andean forests of the Central Cordillera of Colombia
between 2400-2500 m, in the municipality of Villamaria, department of Caldas, Colombia. In addition to the two
hosts mentioned above, other genera found at the site were Brunellia Ruiz & Pavon (1794: 71) (Brunelliaceae),
Chamaedorea Willdenow (1806: 638) (Arecaceae), Saurauia Willdenow (1801: 407) (Actinidiaceae), Oreopanax
Decaisne & Planchon (1854: 107) (Araliaceae), Cyathea Smith (1793: 416) (Cyatheaceae), Juglans Linnaeus (1753:
997) (Juglandaceae) and Croton Linnaeus (1753: 1004) (Euphorbiaceae).

Ecological interactions: Nothing is known, so far, about the pollination of this remarkable genus (Hansen 2015).
It is therefore of great interest that, during the flowering period (June to October), beetles of the subtribe Oxycorynina
Schoenherr (1840: 581) (Belidae) were observed on the inflorescences, entering the spaces between the branches of both
sex of the inflorescence (Fig. 2C). It is known that species of this insect subtribe visit flowers of other Balanophoraceae
as Lophophytum, Ombrophytum and Helosis Richard (1822: 430) (Marvaldi et al., 2006, Ferrer et al., 2011).

Additionally, it was interesting to find an inflorescence in which the peduncle had been partly eaten by an
herbivore, probably a rodent (Fig. 2D). This confirms the prediction by Hansen (2015) that the high starch content in
tissues of Balanophoraceae might attract herbivores. Pio Corréa (1948) similarly reported that species of the genus
Dasyprocta 1lliger (1811: 93) (Rodentia: Dasyproctidae), consumed floral peduncles of Helosis cayennensis (Sw.)
Sprengel (1826: 765). Interestingly, Mauseth ez al. (1992) found that residents of Chiu Chiu (Atacama Desert, Chile)
consider peduncles of the local species of Ombrophytum subterraneum (Aspl.) Bertel Hansen (1980: 62) a delicacy.
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FIGURE 1. Ombrophytum villamariensis in situ. A. Inflorescence emerging from the ground; the calyptra is on the left. B. Mature tuber
with two lateral tubers in development. C. Bract apex between female branches (red arrow). D. Old male inflorescences where the female
part has remained underground. Scale bar: A, C, D =20 mm; B =4 mm. Photos by A. Montafia (A and C) & H. F. Arias (B and D).
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FIGURE 2. Types of rupture of the volva of Ombrophytum villamariensis and ecological interactions. A. Inflorescence emerging from the
tubercle producing a trilobular volva. B. “Calyptra” with irregular ruptures partially covering the inflorescence. C. Beetle of the subtribe
Oxycorynina observed between the female and male inflorescence branches (red arrow). D. Bite marks of possible rodent (see enlarged
section); tuber and host roots to the left. Scale bar: A = 6 mm; B, D (and section) = 20mm; C = 4mm. Photos by A. Montafia (D) & J. C.
Tovar (A, C and B).
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Discussion

Ombrophytum villamariensis is similar to O. microlepis Hansen (1980: 60) of low Amazonian areas of Peru and Brazil
(Hansen 1980), but exhibits some distinctive features. First of all, the new species is much more compact than O.
microlepis, having a much shorter peduncle (see Hansen 1980, Figure 25). The most striking difference is that the new
species bears two entirely different types of peltas at the tips of its inflorescence branches, zygomorphic ones with
slightly folded margins in the narrow portion in the male, and radially symmetrical ones in the female branches. This
sexual dimorphism in the inflorescence is believed to be unique to the genus. Additionally, male inflorescence branches
are longer (9—10 mm vs. 3—7 mm) than female branches (4—6 mm vs. 4.0 mm). The inside of the volva of O. microlepis
is violet, but that of O. villamariensis is white. Finally, as indicated already, O. microlepis is reported from the tropical
rain forests of the Brazilian and Peruvian Amazonia at altitudes ranging from 100-300 m (Hansen 1980), while the
new species is known from Andean forest of the Central Colombian Cordillera at altitudes of 2400-2500 m.

The bizarre physical nature and the partly subterranean early development of Balanophoraceae have hindered
the collection of specimens and therefore little is known about the early development stages in the family (Fig. 1B).
In Ombrophytum, in particular, nothing is known about its earliest stages. Therefore, the discovery and field study of
O. villamariensis reported here have added significantly to the knowledge of this genus. This study has also revealed
the challenges involved in the identification of such highly reduced parasites, e.g., herbarium specimens are very
uncommon and of little assistance for identification. Another problems encountered in this study was the inconsistent
used of the specialized terminology. In Ombrophytum, for example, inflorescences are characterized by lateral flower-
bearing branches, each subtended by an inconspicuous bract (Fig. 1C). The tip of a branch is expanded into a distinctive
pelta; the tip of a bract is also modified, and confusingly has also been referred to as a pelta (Hansen 1980, 2015).
However, it is not peltate in form in the new species, being more nail-like.

The endogenous origin of the inflorescence allows questioning whether a true epidermis is present in the genus
or, any other genera with endogenously generated inflorescences. In this sense, it may be relevant to mention that the
stomata have not been observed in the family (Kuijt & Dong 1990). Interestingly, at least some other non-chlorophyllic
plants with parts that apparently are endogenous seem to lack stomata too, e.g. Neottia Guettard (1754: 374) and
Monotropa Linnaeus (1753: 387) (Evert 2006, p. 219).

The expansion of the inflorescence usually causes the surface of the emerging structure to split irregularly,
producing the volva (Fig. 2A). In some cases, there is no splitting and a calyptra-like cap forms which eventually
brakes off in a circumscissile fashion (Fig. 2B). Either developmental pathway documents the fact that the lobes of
the volva (at least in Ombrophytum) are not foliar in nature. However, this conclusion should not be extended to other
members of the family characterized by the presence of volvas.

In highly reduced parasitic plants it is tempting to suppose a high host specificity, but the (very scant) records do
not bear this out for holoparasites (Kuijt 1969). In Ombrophytum subterraneum (Asplund) Hansen (1980: 62) lists 10
different hosts in 4-four families of Angiosperms, but provides “no material to support the idea that the Balanophoraceae
are specific in their choice of host.” Mauseth ef al. (1992) based their study on plants parasitizing the native Tessaria
absinthioides (Hokk. & Arn.) Candolle (1836: 457) (Asteraceae) as well as cultivated alfalfa Medicago sativa Linnaeus
(1753: 778-779) (Fabaceae).

Finally, it should be noted that both Hansen (1980) and Mauseth et al. (1992) erred in using the name O.
subterraneum. The protologue of that Bolivian species explicitly states that inflorescence branches are bisexual, a
unique feature in the genus. It may thus be anticipated that Ombrophytum villamariensis may also parasitize woody
plants in addition to the two hosts here reported. As stated above, the host species involved here are Cordia killipiana
and C. resinosa, both endemics for Colombia. The former is reported for the Andean mountain ranges of the departments
of Caldas, Cauca, and Meta at 2300-2500 m (Miller 2012), the latter for the Central and Western cordilleras between
1400 and 2800 m (Estrada 1995).
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