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Abstract

Opuntia soederstromiana is recorded in Colombia for the first time. Botanical explorations were carried out in eastern
Colombia sub-xerophytic enclaves, as well as examination of specimens deposited at the herbaria AZUAY, COL, GH, NY,
QCA, QCNE, UPTC, and US was made. Lectotypes for the names O. dobbieana (here treated as heterotypic synonym
of O. soederstromiana) and O. soederstromiana are designated on specimens preserved at US and NY. A detailed and
expanded morphological description of O. soederstromiana, as well as data about type, habitat, conservation status, selected
iconographies, and distribution area were given. The number of Opuntia species recorded in Colombia has increased to
10. A key for identification of Opuntia species occurring in the departments of Boyaca and Santander (Colombia) was also
provided.
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Introduction

The genus Opuntia Miller (1754: without page) is the most diverse in the Opuntioideae subfamily, comprising ca. 300
species mostly distributed in America, from southern Canada to northern Argentinian Patagonia (Kiesling & Ferrari
2005, Hunt 2016). Nine species have been reported in Colombia, where they are distributed in sub-xerophytic bushes
and dry forests, at 576-2867 m a.s.l. (see e.g., Porras-Florez et al. 2017a). The genus is characterized by generally
flattened branches, artifacts or cladodes, presence of glochids in areoles, seeds covered by a bony funicular aril (Stuppy
2002, Oakley & Kiesling 2016). Identification of the species is difficult because an high intra- and interpopulation
morphological variability occurs, especially concerning color, shape and size of cladodes, and spines. Moreover,
hybridization and polyploidy are common in the genus (Gibson & Nobel 1986, Majure et al. 2012, Majure et al. 2017,
Porras-Florez et al. 2017a). Recently, new floristic records have been reported in countries such as Brazil (Kohler et
al. 2018).

Opuntia soederstromiana was first collected by Ludovic Soderstrom (Britton & Rose 1919) and it has been
considered endemic to Ecuador, on Andes in arid habitat, between 1000 and 2700 m of altitude (Muriel 2008). It
is characterized being very spiny in the young cladodes, with reddish or pink spines at the base, petals with varied
coloration, from yellow, orange to red (Britton & Rose 1919, Madsen 1989). It is octoploid, and forms hybrids with
Opuntia ficus-indica (Linnaeus 1753: 468) Miller (1768) and Opuntia pubescens Wendland ex Pfeiffer (1837: 149)
(Baker 2002, Majure et al. 2012).

The aim of this work is to typify and record Opuntia soederstromiana in Colombia for the first time, contributing
to the knowledge of cactological diversity in northern South America.

116 Accepted by Duilio Iamonico: 23 Jun. 2020; published: 14 Jul. 2020

Licensed under a Creative Commons Attribution 4.0 International License http://creativecommons.org/licenses/by/4.0/


mailto:adriana.albesiano@uptc.edu.co
https://orcid.org/0000-0002-8672-6018

Materials and methods

The research was carried out field surveys in the following Colombian municipalities: Corrales, Cucaita, Paz de Rio,
Raquira, Soata, and Villa de Leyva (department of Boyaca, altitude range: 1450-2650 m), and Los Santos (department
of Santander, altitude range: 832—1718 m) (Porras-Florez et al. 2017b) (Fig. 1). Cladodes were collected preferably
during flowering and fruiting times, as well as data about sexual and vegetative characters was annotated according
to Moreno (1984), Font-Quer (2001) and Fuentes-Pérez et al. (2009). Relevant literature (protologue by Britton &
Rose 1919 included) was consulted (Madsen 1989, Anderson & Eggli 2005, Hunt et al. 2006), as well as exsiccata
deposited at the Herbaria AZUAY, COL, GH, NY, QCA, QCNE, UPTC, and US (acronyms according to Thiers 2020
[continuously updated]).

Coordinates of collected samples and herbarium material were mapped using the program ArcGIS 10.3.1 (ESRI
2015) using the Datum WGS84 and the Extent of Occurrence (EOO) were calculated using the program GeoCAT
(Bachman & Moat 2012), following the [IUCN Red List criteria (IUCN 2019).
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FIGURE 1. Distribution map of Opuntia soederstromiana.

Results
Opuntia soederstromiana Britton & Rose (1919: 221, Figure 294).

Lectotype (designated here):—ECUADOR, Quito, nr. San Antonio and Pomasqui, 29 October 1918, Rose & Rose 23559 (NY00386111!,
Fig. 2A, image available at http://sweetgum.nybg.org/science/vh/specimen-details/?irn=597009; isolectotype US00037350!, image
available at https://collections.nmnh.si.edu/search/botany/).

= Opuntia dobbieana Britton & Rose (1919: 225, Figure 301).

Lectotype (designated here):—ECUADOR, Quito, Province of Chimborazo, vicinity of Huigra, mostly on the Hacienda Licay, October
1918, Rose et al. 22201 (US00037352!, image available at https://plants.jstor.org/stable/history/10.5555/al.ap.specimen.us00037352;
isolectotypes at GHO00063191! (https:/kiki.huh.harvard.edu/databases/specimen_search.php?start=0& family=& gen=&sp=&inf
ra=&author=&year=&typestatus=&cltr=&collectornumber=&country=&yearcollected=&state=&county=&loc=&substrate=&h
abitat=&host=&provenance=&barcode=GH00063191), NY00386080! (http://sweetgum.nybg.org/science/vh/specimen-details/
2irn=103919), NY00386081! (http://sweetgum.nybg.org/science/vh/specimen-details/?irn=103920), , US00180395! (https://plants.
jstor.org/stable/10.5555/al.ap.specimen.us00180395?searchUri=filter%3Dname%26s0%3Dps_group_by_genus_species%2Basc%
26Query%3Dopuntia%?2Bdobbieana).

Extended description (Figs. 2-3):—Growth habit. erect. Height: 1.0-3.5 m high. Orientation of the artifacts or
cladodes: Orthotrope and plagiotrope. Trunk: spiny, 0.4—1.0 m high and 9.0-10.0 cm in diameter. Young cladodes:
obovate to ellipticals, 17-35 x 11-15 cm, green-light, sometimes green—dark. Areoles: rounded, brown-light to
reddish, 0.1 cm high and 0.5-2.5 cm in diameter, separated from each other 3.0-3.5 cm. Spines: some retrorse, 6—7
in the middle part of the cladode; 1-2 central spines, arranged at different angles, subulated and acicular when the
cladodes are very young, white with a reddish-light base, 1.0-4.2 cm long; 2—6 radial spines, adpressed, subulated,
1.0-4.0 cm long. Adult cladodes: same way as young artifacts, 20-35 x 11-21 cm, dark—green. Areoles: slightly
protruding, 1.0-2.0 mm high, 3.0-5.0 mm in diameter, rounded, brown, with some trichomes, separated from each
other between 3.5-5.0 cm. Spines: 8-10(—12) in the middle part of the cladode, some retrorse and spirals, 1-2 central
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spines, sometimes 3, arranged at different angles, subulated, white with light-yellow tip, 2.0-5.0 cm long; radial spines
2-6(-8), oriented at different angles, subulated, 1.0—4.0 cm long. Flowers: terminals, actinomorphic, bisexual, sessile,
5.0-7.0 cm long, perianth 3.0-4.0 cm in diameter, inferous ovary, 0.4-0.7 cm in length, campylotropous ovules,
tuberculated hypanthium, 2.0-3.8 cm long, in the external part presents glochids, 0.5 cm long and short spines not
larger than 1 cm; dull brown-red and thick sepals, 0.5-1.0 cm long, yellow to red and thin petals, medium 1.5-2.5 cm
long, internal 2.5 to 3.0 cm in length; subulated style, red to red-light, 2.5 cm long; plurilobulate stigma, light-green,
rarely yellow, 0.5-0.7 cm long; yellow stamens, 0.8—1.0 cm in length. Pseudofruit: complex, indehiscent, obloid, red-
purple hypanthium and pericarp, not tuberculated hypanthium, with areoles and short spines; 4.5-6.5 x 3.0-4.2 cm.
Seed: covered by a bony funicular aril, white-yellowish, 0.4—0.5 cm in diameter.
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FIGURE 2. Herbarium material and spines arrangement of Opuntia soederstromiana. A. Lectotype (NY00386111). B. Erect plants (scale
bar = 25 cm). C. Young cladode apex with reddish spines (scale bar = 2.0 cm). D. Retrorse radial spines in the adult cladode (scale bar =
3.5 cm). E. Pseudofruit reddish with areoles and spines (scale bar = 2.0 cm). F. Star: plurilobulate stigma; triangle: subulated style (scale
bar = 2.0 cm) (photos by D. Porras-Florez).

Iconographies:—Madsen (1989: 59, Fig. 13), Anderson & Eggli (2005: 477, Fig. 477A), Hunt et al. (2006: 494,
Fig. 494.7).

Distribution and habitat:—Opuntia soederstromiana is distributed in northern South America in Colombia
and Ecuador, generally plentiful above 2000 m (Fig. 1). In Colombia it is distributed in the Andean region sub-
xerophytes enclaves, mainly in the Eastern mountain range, in the departments of Boyac4, Cundinamarca and
Santander, Huila in the-Central mountain range and Valle del Cauca in the western mountain range Cordillera; altitude
range: 770-2900 m. The species grows on the edge of the road, in cardonal, sub-xerophytic bushes associated with
Asparagaceae (Agave L., Furcraea Vent.), Boraginaceae (Cordia L., Heliotropium L.), Burseraceae (Bursera Jacq. ex
L.), Cactaceae (Mammillaria Haw., Melocactus Link & Otto), Clusiaceae (Clusia L.), Fabaceae (4cacia Mill., Lupinus
L., Pithecellobium Mart., Prosopis L.), Lamiaceae (Lepechinia Willd.), Poaceae (Agrostis L., Andropogon L., Aristida
L.), Pteridaceae (Cheilanthes Sw.), Solanaceae (Cestrum L., Lycianthes Hassl.), Verbenaceae (Citharexylum B.Juss.,
Duranta L., Lantana L., Lippia L.), on flat or slightly sloping terrain, 10°, on shallow soils, 20% leaf litter and with a
stony between 20% and 70% (Albesiano et al. 2003, Gonzalez 2014).

In Ecuador, it is located in the provinces of Chimborazo, between Huigra and Sibambe; Cotopaxi, Esmeraldas,
Imbabura, Manabi and Pichincha, altitude range: 1200-3100 m in vegetable formations, Dry Deciduous Forest, Semi-
deciduous Dry Forest, and dry spiny bushes, Northern Inter Andean low mountain dry forest, along with other cacti
species such as Trichocereus macrogronus var. pachanoi (Britton & Rose 1920: 134) Albesiano and R. Kiesling (2012:
32) and Opuntia pubescens (Aguirre et al. 2006, Loaiza & Morrone 2011).
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FIGURE 3. Vegetative and reproductive morphology. A. Adult cladode with spines that intersect. B. Erect growth habit, with orthotrope
and plagiotrope cladodes. C. Areoles with arrangement of the spines at different angles, some radials are retrorse. D. The spines of adult
cladode are spirals. E. Flower with tuberculated hypanthium (1) and areoles with reddish glochids, sepals (dark) and petals (light). F.
Cross section of the flower, ovary, subulated style. G. Pseudofruit with reddish glochids. H. Seed with lignified aril (2) (drawing by D.
Porras-Florez).

Typification of the name Opuntia soederstromiana:—Britton & Rose (1919: 221) described O. soederstromiana
through a detailed description, the provenance (“collected at San Antonio, Province of Quito, Ecuador”), the collectors
(“Rose and George Rose), the date of collection (“October, 29 1918”), and the number of collection (“No. 23559”).

Two herbarium sheets, which are part of the original material for Opuntia soederstromiana (Art. 9.4 of ICN,
Turland et al. 2018), i.e. sintypes (Art. 9.6 of ICN), were found (NY00386111 and US00037350). In fact, the plants
beared on these two sheets, which morphologically match the protologue by Britton & Rose (1919: 221), have original
labels which information match the geographical data reported in the protologue, as well as the collectors, the date of
collection, and the collection number. We here designate the NY00386111 as lectotype of the name since this specimen
is better preserved. The lectotype corresponds to the current concept of the species (see e.g.,Madsen 1989, Anderson
& Eggli 2005, Hunt et al. 2006).

Typification of the name Opuntia dobbieana:—The protologue Britton & Rose (1919: 225) constisted of a
detailed description, the provenance (“Common in dry places from Huigra to Sibambe, Province of Chimborazo,
Ecuador”), the collector, and date of collections [“Collected by J. N. Rose and George Rose, August to November 1918
at Huigra (No. 22201, type); at Sibambe, August 29 (No. 22434)”]. As reported by Britton & Rose (1.c.), the species
epithet is dedicated to John Dobbie, general manager of the Guayaquil and Quito. Despite the occurrence of the term
“Type”, since more than one specimen was traced (see discussion just below) as marked with the collection number
22201, they are syntypes (Art. 9.6 of ICN) and a lectotypification is required (Art. 9.3 of ICN).
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Five herbarium sheets, which label data match those indicated in the protologue by Britton & Rose (1919: 225),
were found, i.e. GH00063191, NY00386080, NY00386081, US00037352, and US00180395. All these specimens are
marked with the number of collection “22201”, and morphologically match the Britton & Rose’s original description.
We here designate the US00037352 as the lectotype of the name Opuntia dobbieana, the other four specimens being
isolectotypes.

According to Madsen (1989), the name Opuntia dobbieana is to be considered as heterotypic synonym for O.
soederstromiana, because various characters i.e.: the erect growth habit, the obovate cladodes to elliptical and large
(20—40 cm), distance between the areoles of 2.5-3.5 cm, maximum number of spines per areole 12 and 3.0-4.0 cm
long, white, long flowers, 5.0-7.0 cm, hypanthium of the red pseudofruit of 5.0-6.5 cm long.

Taxonomic notes:—Opuntia soederstromiana has been confused with the following species: Opuntia bisetosa
Pittier (1936: 42), Opuntia elatior Miller (1768: without page), Opuntia pittieri Britton and Rose (1919: 188),
and Opuntia schumannii Weber ex Berger (1904: 34). However, O. soederstromiana displays both vegetative and
reproductive different characters, such as the shape and length of the cladodes (obovate to elliptical and 17-35 cm
long), colour of the base of the spines in young cladodes (pink hue), number and length of spines in mature cladodes
[10(=12) and up to 5 cm long], flower size and color of the petals (up to 7 cm long and yellow to red tepals within the
same individuals).

Conservation status:—In Ecuador Opuntia soederstromiana was assessed by Loaiza (2017) as Least Concern
(LC). In Colombia, the extent of occurrence (EOO) calculated were 60134,508 Km?. On the basis of the criterion
B1 (IUCN 2019), in Colombia for populations located in the Andean region, in Boyaca, Cundinamarca, Huila and
Santander, we assessed O. soederstromiana as Least Concern (LC).

Key for identification of Opuntia species in the departments of Boyaca and Santander:—A diagnostic key
concerning the species occurring in the Chicamocha river canyon, semi-arid region of La Candelaria desert and
between the municipalities of Cucaita and Villa de Leyva (Porras-Florez et al. 2017a) follows:

1. Reclining plants, up to 27 cm long. Cladodes are oriented parallel to the surface of the soil O. depauperata
- Erect plants, up to 6.0 m high. Perpendicular and diagonal cladodes to the soil SUrface..........c.ccoeverieininiiincnnincncccccen 2
2. Adult plants up to 36 cm long. Cylindrical cladodes and somewhat flattened, 1.0-1.5 cm in diameter ....................... O. pubescens
- Adult plants greater than 100 cm tall. Elliptical, obovate and rounded cladodes, 5.0-23 cm Wide.......cccoeireininciineninenccnees 3
3. Glochids 5.0-10 mm long. Discolored spines, with brown stripes. Pseudofruits turbinated, purple and with few areoles, up to five,

in the widest part Of the PSCUAOTTUILS .....c..iieriiiiiiiiieieeeee ettt ettt et et et e s b e ebeeseeseeneenaesensensensenne O. dillenii

- Glochids 1.0-2.0 mm long. Concolorous spines, no brown stripes. Pseudofruits obloids or ellipsoids, red or yellow and with many
arcoles, MOre than five, N TS WIAEST PAIT.....cc.eiveiiiieieieieietete ettt ettt et et et e steste st e st eseeseeseessensesbeeseeseeseessessensensessessessesseeseeneensans
4. Adult cladodes over 40(=50) cm long ..........cce....
Adult cladodes less than or equal to 40 cm long

5. Areoles with 0-1 spine. Short central spines, 0.2—-1.0 cm, white. Hypanthium of the pseudofruit yellow and yellow-orange

PETICATP .vvevteutenieteeteeteeteeteest et ete st e etees e et e e st eseeatensessensessessesseeseeseeseentensense s e s e es e eseeseestensensensenseeseeseeseeseeneeneensensensensenseens O. ficus-indica
- Areoles with more than one spine. Long central spines, 1.1-3.5 cm, yellow-light to yellowish white. Hypanthium of the pseudofruit

ANA PETICATP TEA-PUIPLC. ...ttt ettt et e it est et et e tessesse et e eseeseeseeneensensenseseeseeseeseeseensensensensensessesseeseeneanean O. pittieri
6 Areoles 1-2 mm high in the middle of the young cladodes and with three SPINeS .........c.ccvevveriiriiririeieieieeieese e 7
- Areoles immersed (less than 1 mm high) in the middle of the young cladodes and with more than three spines...........c.ccccccceueueeee. 8
7. Spines mostly brown-dark, occasionally Yellow t0 White..........cceviiriiriiriiiiiiieieieiee e O. schumannii
- Spines usually white, SOMetimes With YEILOW DASE........cveriiriiriiriiiiieiieieieieete ettt st sttt ettt e b b e ebeereeneenseneenes 9
8 Up to five spines per areoles in the middle part of the young cladode, totally white, equal to or less than 3.5 cm long ....................

.......................................................................................................................................................................................... O. quitensis
- 8-10 (~12) spines per areole in the middle part of the young artifact, white with pink base, greater than 3.5 (=5.0) cm in length....
............................................................................................................................................................................. O. soederstromiana
9. Spines up to 4 cm long, most do not reach to intersect with the spines of the neighboring areoles ...........cccecveverrnenee. O. pennellii
- Spines up to 6 cm long, and the vast MaJOTItY INTETSECE ......eververrirtieietieieieietesteeteete e ee et et eee et seeseeseeneeneeneeneas O. caracassana

Specimens examined:—COLOMBIA. Dpto. Boyaca: Mpio. Corrales, Vrd. Didamon, 2493 m, 5°49°43”N-
72°50°52.06”W, 31 July 2014, Porras-Florez et al. 20 (UPTC). Mpio. Cucaita, 19 March 2004, Fernandez-Alonso
21511 (COL0003216); Vrd. Cuesta, 16 August 2019, Porras-Florez and Herndandez 95 (UPTC); Vrd. Centro, 21
August 2019, Herndndez and Porras-Florez 01 (UPTC); Vrd. Cuesta en Medio, 22 August 2019, Porras-Florez and
Hernandez 97 (UPTC). Mpio. Paz de Rio, Vrd. Corral Falso, 2213 m, 29 July 2014, Porras-Florez et al. 14 (UPTC);
Vrd. Catamo, 17 February 2017, Porras-Florez et al. 57 (UPTC); Vrd. Portillo, 19 February 2017, Porras-Florez et al.
58 (UPTC). Mpio. Réquira, Vrd. Roa, 2170 m, 15 February 1986, Calcagno et al. 67 (COL000175980). Mpio. Sachica,
Vrd. Espinal, 16 February 1986, Calcagno et al. 77 (COL000175964). Road to Mpio. Sativa, near the coal mines, 19
February 2017, Porras-Florez et al. 59 (UPTC). Mpio Soata, Vrd. La Costa, 1557 m, 6°20°17.81N-72°39’35"W, 1
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October 2014, Porras-Florez et al. 32 (UPTC); camino a la Vrd. La Jabonera, 1616 m, 14 July 2015, Porras-Florez
et al. 81 (UPTC). Mpio. Susacon, Vrd. Guaymoral, 2221 m, 6°25°11”N-72°67"75"W, 17 July 2015, Porras-Florez
et al. 93 (UPTC); ibidem, 6°24°43”° N-72°689" W, 2369 m, 17 July 2015, Porras-Florez et al. 94 (UPTC). Road to
Mpio. Tipacoque, 1871 m, 15 July 2015, Porras-Florez et al. 84 (UPTC); ibidem, 6°40°75”N-72°67°92"W, 1837
m, 15 July 2015, Porras-Florez et al. 86 (UPTC); ibidem, 6°34’97°N-72°67"61"W, 1925 m, 16 July 2015, Porras-
Florez et al. 91 (UPTC). Mpio. Villa de Leyva, 2170 m, 15 February 1986, Calagno et al. 67 (COL000175980); after
the Candelaria River, 2160 m, 15 February 1986, Calagno et al. 68 (COL000175974); Vrd. Roa, 2230 m, 26 February
1989, Méndez and Becerra 285 (COL000175994); Vrd. Candelaria oriente, 2197 m, 1 July 2014, Porras-Florez et al.
2 (UPTC); Vrd. Candelaria occidente, 2189 m, 3 July 2014, Porras-Florez et al. 5 (UPTC). Dpto. Cundinamarca: C.
Bogota, Savannah of Bogota, between Soacha and Chusaca, 2600 m, 22 May 1944, Dugand 3554 (COL000175962).
Mpio. Bojacd, Vrd. Barro Blanco, 2900 m, 3 May 2006, Holguin-Galvis 1 (COL000220694). Mpio. Mosquera, near
the lake La Herrera, 2750 m, 1 August 1968, Soejarto 310 (COL000161112); dry valley between Mosquera, on road
to La Mesa, 2500-2600 m, 31 July 1976, Gentry 17111 (COL000161049); La Herrera lake region, 2600-2800 m, 21
March 1985, Vink and Wijninga 56 (COL000161110); ibidem, 2600-2800 m, 11 April 1985, Vink and Wijninga 240
(COL000175970); La Herrera sector, 2600 m, 19 March 1992, Sanchez et al. 2098 (COL000161127); Mondoiiedo,
Mondofiedo-La Herrera zone, 2600 m, 21 October 2004, Fernandez-Alonso et al. 22688 (COL); Vrd. San José, 2516
m, 23 February 2015, Jaimes-Cardenas 1 (COL). Mpio. Ubaté, road Ubaté to Chiquinquira before Susa, 15 November
1986, Calagno et al. 66 (COL000175971). Dpto. Huila: Mpio. Colombia, Vrd. Boca de la Zanja, 770 m, 16 April
2010, Rubiano et al. 102 (COL). Dpto. Santander: Mpio. Los Santos, North sector of Los Santos Mesa, Vrd. El
Pozo, 28 September 2004, Fernandez-Alonso 22107 et al. (COL000345149). Dpto. Valle del Cauca: Venticas de
Dagua (currently called Tuncela), 900 m, 10 November 1962, Saravia et al. 1393 (COL000161008). ECUADOR.
Prov. Imbabura: Ibarra Canton, Ambuqui, 00°26’N-77°59"W, 1800 m, 8 December 1990, Ceron and Montesdeoca
12574 (QCNE 67132). Prov. Pichincha: Cantéon Quito, 0°1°’N—78°09°W, 2070 m, 15 October 1988, Ceron 5242
(QCNE24984); Guayllabamba parish, Mitad del Mundo-Michingui road, 2100 m, 00°01°S-78°19’W, 14 January
1991, Cerén and Montesdeoca 13133 (QCNE81750), ibidem, 00°01°S—78°21’W, 1850 m, 17 March 1991, Ceron and
Montesdeoca 13718 (QCNE141067); Vicinity of San Antonio and Pomasqui, 29 October 1918, Rose and Rose 23539
(GH00063194). Guayllabamba parish, 5 km from Guayllabamba River, 5 June 1985, Baker 6185 (QCA26423). Prov.
Chimborazo: Cantén Guano, km 1 from Guano, 22 September 1985, Madsen 61010 (QCA26449). Prov. Tangurahua:
19 September 2001, Minga 458 (AZUAY); Cantén Ambato, Quinta La Liria, 1°13°287S-78°37°11"W, 16 August
2001, Minga et al. 458 (AZUAY?212256).
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