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Abstract

Passiflora mariquitensis Mutis ex L.Uribe, a Colombian endemic species that belongs to the subgenus Astrophea
(DC.) Masters, was rediscovered in a disturbed forest in Mariquita (Tolima), where it has not been reported since 1784.
We redescribe the species, providing data on morphology, ecology, and geographic distribution. It can be recognized
from P. pittieri, its relative species, mainly by 6 or 10 lateral nerves to each side of the leaf, the yellow-white color
of the four series of corona filaments, and the presence of rings in the nectary chamber. Passiflora mariquitensis is

Critically Endangered due to its restricted occurrence, and conservation actions are urgent.
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Introduction

Colombia is comprised of five main biogeographic
regions. Among these, the Andean region shows a highly
varied topography with three long mountain ranges
that separate two major inter-Andean valleys from the
other regions. As a result of this habitat diversification,
the Colombian flora comprises one of the most diverse
groups of vascular plants worldwide, with more than
40,000 documented species (Myers et al. 2000; Kreft
and Jetz 2007). Colombia is particularly rich in Passi-
floraceae Juss. ex Roussel, with approximately 180 spe-
cies from genera such as Ancystrothyrsus Harms, Dilkea
Mast., Passiflora L. (Ocampo et al. 2007, 2010; Restrepo
et al. 2019), although the addition of the genera Piriqueta

Aubl., and Turnera L. in the family (Chase et al. 2016)
could make the number of species reported from the
country exceed 200. Of these, 61 species are endemic to
Colombia, and up to 96 percent are found in the Andean
region. As this region is the most densely populated and
disturbed area in the country, the endemic Passifloraceae
are at a high risk of extinction (Hernandez and Garcia
2006; Ocampo et al. 2007, 2010; Hernandez et al. 2015).
Hence, Colombia is considered to be the “Garden of
Eden” of passionflowers due to their high diversity and
interaction with multiple organisms, including their pol-
linators (Ocampo et al. 2010).

The genus Passiflora is split into six subgenera and
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distributed predominantly in the Neotropics from coastal
zones to 4,300 m above sea level in the Andes and within
the paramo and puna ecosystems (Ulmer and MacDou-
gal 2004; Krosnick et al. 2009; Buitrago et al. 2018). The
subgenus Astrophea (DC.) Masters includes 61 species
of shrubs, trees, or lianas confined to tropical areas of
South America, with three species extending north into
Mesoamerica (Escobar 1990, 1994; Mezzonato-Pires et
al. 2019). This subgenus has a chromosome number of
n =12 (Love 1987), divided into two supersections, five
sections, and two series (Feuillet and MacDougal 2003)
The dates of divergence and diversification for the sub-
genus Astrophea have been estimated to be about 13.8
Mya (Muschner et al. 2012), 10.77 Mya (Abrahamczyk et
al. 2014), and up to approximately 20.59 Mya (Sader et
al. 2019). In the supersection Astrophea (DC) J. M. Mac-
Dougal & Feuillet, the section Capreolata J. M. Mac-
Dougal & Feuillet (formerly Dolichostemma Killip) has
18 species, with seven species in Brazil at the center of
their diversity; the next most diverse country is Colom-
bia with six species (Escobar 1990; Ocampo et al. 2010;
Hilgenhof 2012). The species of the section Capreolata
include vigorous lianas which are very easy to recognize
by their weak tendrils, minute stipules, unilobed leaves,
foliar nectaries at the apex of the petiole, corona distrib-
uted in 3-5 series of filaments that are white, yellow or
orange and marked with dark red, and a tubular opercu-
lum of more than 1 cm (Feuillet and MacDougal 2003).
On the other hand, the general similarity in most organs
frequently complicates the identification of some spe-
cies, so that the experts of the section Capreolata, such
as Killip (1938), Escobar (1990, 1994), Feuillet (2002,
2010), and Feuillet and MacDougal (2003), have con-
sidered it an exceedingly difficult group. Furthermore,
in several cases, these experts, as well as amateurs,
may have underestimated the infraspecific variation in
widely distributed species, splitting well-known species
into several species distinguished only by a few morpho-
logical characters.

Passiflora mariquitensis Mutis ex Uribe was col-
lected and illustrated during the Royal Botanical Expedi-
tion to the New Kingdom of Granada (1783-1816). It was
collected in the municipally of San Sebastian de Marig-
uita (Tolima) in 1783, in the riparian forests of the Guali
River in 1784, and in the municipal forest of Mariquita
between 17601790 (Mutis 1958). This species was doc-
umented based on the descriptions of Juan Eloy Valen-
zuela between 1783 and 1784 (Valenzuela 1983) and José
Celestino Mutis in 1784 (Mutis 1958) from fresh materi-
als, and an iconography of four paintings by Francisco
Javier Matis, under the vernacular name in Spanish of
bejuco capafrayle (Mutis 1958). A century and a half
later, Passiflora mariquitensis was officially published
by Uribe (1954) from a painting stored in the herbar-
ium of the Royal Botanical Garden of Madrid in Spain
(MA 2027). No other observation of fertile plants of the
species has been reported in or outside Colombia since
1784. Although Escobar (1990, 1994) considered it as
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synonymous with P. pittieri Mast., based on a revision
of a sterile specimen collected in Mariquita in 1984 and
from the available iconography, she questioned the taxo-
nomic status of P. mariquitensis. However, Ocampo et
al. (2007, 2010) maintained P. mariquitensis as a valid
species until it could be well documented and its taxo-
nomic name verified. The history of P. mariquitensis
leaves the name unresolved and suggests that a greater
effort in exploration, collection, and characterization is
required to determine this species’ validity. In this con-
text, we document the rediscovery of P. mariquitensis in
the area where it was originally described and in newly
found areas were it was suspected to occur. Additionally,
to assess its current taxonomical and conservation sta-
tus, this species is described, illustrated, and compared
with its most similar species. We gathered information
from living materials and herbaria specimens, as well as
from descriptions in the literature.

Methods

Data collection sources. Four botanical fieldtrips to the
Department of Tolima (Colombia) were conducted in
2004, 2005, 2019, and 2020. Fieldtrips were planned to
visit known localities of Passiflora mariquitensis men-
tioned in the works of Uribe (1954, 1955) and in the
botanical field notes of José Celestino Mutis (Mutis
1958) and Eloy Valenzuela during the Royal Botanical
Expedition to the New Kingdom of Granada (Valenzu-
ela 1983). Our collected specimens were deposited at the
Herbarium José Cuatracasas Arumi of the Universidad
Nacional de Colombia (VALLE). The specimens repre-
sentative of section Capreolata stored at major herbaria
in Colombia (CAUP, CHOCO, COL, COAH, CUVC,
FAUC, FMB, HUA, HUQ, JBB, JAUM, MEDEL, PSO,
SURCO, TOLI, TULV, VALLE, and UIS), in other coun-
tries (K, MA, MOL, UCR, P, and USM), and in high-res-
olution images of type collections available in the Global
Plant Initiative (GPI) on JSTOR (DUKE, F, GH, QCA,
MO, NY, TEX, and the US) were examined to establish
the morphologically most similar species to P. marig-
uitensis. All herbarium acronyms follow Index Herbari-
orum (Thiers 2020). The database of field and herbaria
data was supplemented with information published in
species descriptions by Killip (1938), Escobar (1990,
1994), Feuillet (2002, 2010), and Vanderplank et al.
(2014), as well as in the list of Passifloraceae for Colom-
bia (Ocampo et al. 2007, 2010).

Morphological description. A list of 81 morphological
characteristics previously evaluated by Ocampo and Cop-
pens d’Eeckenbrugge (2017) and following the descrip-
tive terminology proposed by Puri (1947, 1948) and Tillett
(1988) were employed to establish the morphological de-
scription of P. mariquitensis. Additionally, a dataset and
photographs of one specimen of Passiflora pittieri from
Costa Rica, with morphological measurements, were in-
cluded to create a more accurate species description.
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Conservation status. Fieldtrip, herbaria, and data from
the literature were used generate a dot distribution map
of collections of P. mariquitensis and its most similar
species using ArcMap v. 10.3. Conservation status was
assessed according to International Union for the Con-
servattion of Nature categories and criteria (IUCN 2019).
Extent of Occurrence (EOO) and Area of Occupancy
(AOO) were obtained using the Geospatial Conservation
Assessment Tool, GeoCAT (Bachman et al. 2011). The
AOO was calculated using a 2 km? grid.

Results

During the collecting trips in the municipally of San
Sebastian de Mariquita we collected six individuals with
morphological characteristics occurring in species of
Passiflora subgenus Astrophea. These plants were grow-
ing in disturbed habitats along roads and in riparian and
secondary forests. Of the six specimens collected, only
three were fertile plants belonging to the section Cap-
reolata; they were identified as P. mariquitensis, P. pit-
tieri, and P. mutisii Killip. These were found growing on
the understory of “Mariquita Forest”, a Tropical Humid
Forest (Bh-T), and in the riparian forest of Rio Sucio on
top of shrubby vegetation. No specimens were found on
the riparian forests of the Guali River, where originally
various specimens of P. mariquitensis were recorded by
the Royal Colombian Botanical Expedition. Nonethe-
less, this area was devastated by an avalanche caused
by a volcanic eruption in 1985 and is currently occu-
pied by pastures for livestock farming. In our revisions
of herbaria, only four paintings representing the section
Capreolata were found; they were labeled as P. marig-
uitensis in the herbarium of the Royal Botanical Garden
of Madrid in Spain (MA 2026, 2026a, 2026b, and 2027).

Passiflora mariquitensis and its most similar spe-
cies (P. pittieri and P. mutisii) were characterized in situ
using fertile living material following a list of 81 char-
acteristics and complemented with measurements from
examined iconographies and herbarium specimens. As
a result, we identified 11 quantitative and 25 qualitative
traits (Table 1), allowing us to confirm the morpholog-
ical difference of P. mariquitensis with its most simi-
lar species and to resolve its current taxonomic status.
The shape acute leaf or round at the base and the yel-
low-white color of the four series of corona filaments,
presence of rings in the nectary chamber, and a greenish-
yellow operculum are characters exclusive to P. marigq-
uitensis. Compared to the specimen of P. pittieri from
Costa Rica, the specimens collected in a riparian forest
(Rio Sucio) match P. pittieri (VALLE 16845, Appendix)
but with some differences in the shape of the leaf apex
(caudate-abruptly acuminate), number of lateral nerves
on each side of the leaf (11 or 14), absence of pedun-
cle bifurcation on the tendrils, pink color at the base of
the first and second corona filament series, greenish-
white styles, and ovate seeds with its margin entire,
truncated slightly at the apex, slightly acute at the base,
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and ornamentation coarsely reticulate. In MA 2026 (as
P. mariquitensis), these morphological characteristics
evaluated by F.J. Matis shows that this illustration cor-
responds to P. pittieri (VALLE 16845) from a riparian
forest in Rio Sucio. The internal flower description of
P. mutisii from the painting MA 2028 (F.J. Matis) and
the dried specimen MA 2279 (J.C. Mutis) is very limited
(Uribe 1955; Appendix). However, characters such as the
greenish-white color mottled with red on the adaxial sur-
face and the greenish color on the abaxial surface of the
sepal, the greenish-yellow color of the abaxial surface of
the petal with a white border, yellow biseriate filaments
of the corona, and glabrous styles allowed us to distin-
guish between P. mariquitensis and P. pittieri. More-
over, a sterile dried specimen collected by L.A4. Escobar
et al. 4547 (HUA 8665) labeled as P. mariquitensis and
later confirmed as P. cf. pittieri, corresponds to P. muti-
sii according to our morphological characterization.

No dried specimens of P. mariquitensis were men-
tioned by Valenzuela (1983) and Mutis (1958), and as
none were found in the herbaria reviewed by us, our col-
lection (Veldzquez et al. 01) is the first and only herbar-
um specimen of P. mariquitensis, reflecting the rarity of
the species.

Below, we summarize the information gathered from
fieldtrip collections, analysis of herbaria specimens, and
literature review.

Passiflora mariquitensis Mutis ex L. Uribe
Figures 1, 2

New record. COLOMBIA ¢ Department of Tolima, San
Sebastian de Mariquita municipality, bosque de Mariq-
uita, parte alta, 751 m a.s.l.; 05°1123"N, 074°55'15"W; 3
Oct. 2019; A. Velasquez et al. 01 (VALLE 16844).

Identifcation. Woody liana shrube with weak tendrils.
Stem angulate, striate, glabrous. Tendrils green, gla-
brous. Stipules linear-subulate, 1.5-3 mm long, 0.5 mm
wide, green, soon deciduous. Petioles strongly grooved,
1.5-2.5 cm long, 0.3 cm wide, green, glabrous, laterally
with 2 flattened glandules at the apex. Leaves unlobed,
oblong, 9-19 x 4.4-6.6 cm wide, obtuse, subobtuse or
somewhat emarginate at the apex, obtuse or round at the
base, penninerved (lateral nerves 6 or 10 on each side),
coriaceous, entire and undulate at the margins, glabrous,
green. Peduncles solitary, once or twice bifurcate (some-
what slender tendril in bifurcation), 2-5.5 cm long, 0.2—
0.3 cm wide, glabrous, green. Pedicels green, 0.8—1.2 cm
long, 0.3 cm wide, glabrous. Bracts setaceous, alternate
disposition, 1-1.5 mm long, 0.5 mm wide, green. Flow-
ers fragrant, semierect to pendent, 3.3-3.5 cm long (from
the base of the nectary chamber to the ovary apex) X
6.0—7.2 cm wide. Nectary chamber glabrous, 6—7 x 9—10
mm, green outside and greenish-yellow inside, nectary
ring (annulus) greenish-yellow. Hypanthium campanu-
late, 3—4 mm long x 10—11 mm diameter (at the base of
the sepals), glabrous, green outside, and inside. Sepals
oblong, 3.3—4 x 0.8—-1.1 cm wide, adaxial surface white,



Check List 16 (6)

1594

UOI1RIUIWEUIO 3)e|Nd1}al K[3s1e0)
aseq ay3 e ande Ajpybis

xade 3y Je ajeduniy Apybirs
alnua uibieyy

umolq 3jed ‘buojqo

UOI3RIU3WIRUIO0 3)e[N1N3I A]3sIe0)
aseq ay3 1e e Ajybis

xade ay3 3e ayedunay Apybiis
a113ua ubaeyy

umolq 3fed ‘buojqo

UOI}RJUIWRUIO 3JR[NI1IAY

35eq 3y 1e a3noe Aybijs 03 pajesuni|
xade ay3 Je Juaujwoid ‘Y

ajeuald Apybijs 03 anua uibiey
umouq 3jed ‘ajeag

w800 X 0L-6'0 w /0X60 wg0-L0X L'l-£0 umouyun umouyun umouyun pass
W |'y—y X €9-9 W ['y=7"¢ X 7°9-59 uw ge=¢ X /-9 umowyun umowyun umowyun iy
JUERELTF] J53qNg JUISagNg snoiqe|n U534 Wdsaqng
3)YM-ysiuaaig AUYM-YSIUaID yuid-ysiuaain yuid-ysiuaain 3)IYM-YsIuaalg A)YM-ysIuaalg 3|fis
358 3y 18 UdaIh “pas 0y yulg 35eq Udalb “pas oy yulg 95eq U3aIb ‘pas 01 yuld PanIasqo JoN Mmo|[ak 01 ysiuaaig pansasqoloN  aloydoukboipuy
paropyjug paio1yjuld paropyjug PanIasqo o TELSTRIERE) AIYM-SIuain wnjndg
JUER] asqy JUER] Wasqy (sninuue) buu Kiepay PaAI3SOION  JaqUiRY) Je}aN
pai pabun-yuid y3g pai pabun-yuid yig
pa1 pabun-yuid ‘xade 1e 3buelo :yiy pai pabun-yuid ‘xade e abueso:yyy  yuid pabur-anym ‘xade ay3 1e abueo :yiy AUYM Yy AUYM Y}y
aseq jeyuid aseqeyuid aseq e yuid pabui-anym
‘pa1 pabun-abueio ‘xade e 3bueso :pig ‘pa1 pabun-abueio ‘xade 1e abueio :pig  ‘pai pabuil-abueio ‘xade ay1 je abuelo :pig aHym ‘xade ay3e mojjak :pig a)ym ‘xade ay3 e moj|ak :pig
aseqieyjuid aseqieyurd 95eq 18 AIYM
‘pai pabun-abueio ‘xade je abueso :puz ‘pai pabun-abueio ‘xade je abueso :puz  ‘pai pabuil-abueso ‘xade ayy 1e abueso ;puz abue.o :puz allym ‘xade ay3 e mojjak ;puz a)ym ‘xade ayj e moj|ak :pug
ENZRLENT aseq e a)ym ERZBLENT
‘pa1 pabuny-abueso ‘xade ye abueso :3s| ‘pal pabun-abueio ‘xade Je abueio:3s|  ‘paspaburl-abueio ‘xade ay) je abueso 35| abueso 35| aseq 3y} 18 )IYM ‘Moj[ah 15| 35eq 3y 18 AIYM ‘MO[[3K 35|
ane ane’ aine ‘xade ajne ‘xade aine’ xade
‘xade Je paje|Ip ‘Wiojliqe|opgns salias sy Xade 1e paje|ip ‘WioIqe|OpgNS SALIIS IS 18 P3Je|Ip ‘WI0J1IGR|OpgNS S3LIAS ISil4 paje[nbi| sauas 1sily 10 PAJR[IP ‘W0JIGRIOPGNS SIS ISII{ 1 PAJe|Ip PU WI0JLIGRIOPGNS SALIAS ISiI4
buoj w ¢ || SaLBSISIY buojwd 61 —/'| SaLas IS4 buoj wd /16| SaasISIY buojwd €'7—¢°L sauas ISy buoj wd 6'1-9°| SIS ISI{ Buoj wd 47—z 'z sauas Is14
SJUIWR]Y JO SIS § SJUIWRJY JO SIS 17 SJUIWRJY JO SIS §—F SJUBWRJY JO SIS 7 SJUIWR|Y JO SIS 7 SIUBWUR|Y JO SIS {7 2U0I0)
13p10g 3)yM
3)1yM 3JeyINS [eIXeqY 3)1YyM 3IBJINS [eIXRQY 3)IYyMm 3JeYINS [eIXRqY 31M Mo [3K-YsIudaIb ddeNS [eIXeqY 3IYM 3IBYINS [BIXRQY 3316 3deyIns eixeqy
w1-90 X 8%-57 w '1-8'0 X 'e-L'E W -0l X 9y—¢Y W '0-€'0 X 1'e-8'C w e'l-/0 X Sy-v'¢ ung0-90x/¢-l'¢ 10394
S13pI0q 3)YM UM UID 22epns [eIXeqy  SI9PIOQ UM )M U31D 3IBHINS [BIXRqY  SI9PI0q AHYM YIIM U3ID dyIns [eixeqy U326 33e}INS [RIXRQY 13pI0q 3)IYM YHM U21D 32e}InS [eixeqy 13p10 3}YM UM UD1D 37e4Ns [eIxeqy
pal yym pajiow
3)IYyM 3IBJINS [BIXEPY 3)IYM 3IBYINS [RIXEPY 3)IYM deJINS [RIXEPY pue 3)1ym-ysiuaalh arepns [eixepy 3)IYM 28NS [BIXEPY 3)IYM deINS [RIXEPY
W |- X ['e-p'E W=l X 9e-v'¢ w¢'-8'0 X Ty-T'¢ W G0y X e 0'¢ ud |- X9'€-€'¢ W 60-8'0 X y—¢'¢ [edag  Jamol4
uoledInyIq uoneINJIq uoneIn}iq uoneInjiq
3)punpad ul [1Ipua) JAPUI[S JRYMBLIOS 3ppunpad ul [LIpua) J3PU3|S JeYM3LIOS 3jpunpad ul [LIpUa) JAPUI|S JRYMBLIOS Y uo11eNJIq 3punpad ul Juasqe [LIpud| 3jpunpad ul [LIpUa) JAPUI|S JRYMBLIOS Y uonexnyIq apunpad ul Juasqe |LIpud|
21e2InJIq DU ‘K1eY|0S 31BINJIq 1M J0 U0 ‘A1e3|0S 31e2INJ1q 3dIM} 10 U0 ‘AIe}I|0S 31eINyIq AUQ 31e2INJ1q 3dIM} 10 U0 ‘AIe}I|0S 31eaunyiq duo ‘K1ey1jos
w €0-70X 91 uwd €0-70X -6 un €070 X §-1 un €0-70X L€~ un €'0-7'0 X 557 un £0-7°0 X7 apunpag
aseq Ay}
358(] JB PUNOJ JRYMIWOS 40 PUNOA ‘MY 18 PUNO0J JRYMIWIOS 40 3JRIUNI} ‘INIY 35Bq 18 pUN01 10 MY 3seq 3y} 1e My 35B( 3y} 1@ pUNO01 10 3SNIGQ 358 3y} 1@ pUN01 10 3snyqQ
xade ay1 1e ajeurbrewss xade 3y} je ajeutbiews
xade e 3)e)siie 10 MY xade ay3 Je a)eisue 1o Ny xade Je ajeujwinde A3dnige-ajepne) xade 3y} Je ajeujwnae 0} ajepnexqng 1RYMIWOS 10 SNIGOQNS ‘3sn1qQ JeYMUIOS J0 3SNGONS ‘asniqQ
9IS 283 U0 SIAIAU [RIA]R| | 10 || IS 283 U0 SIAIAU [RIA)R| 7| 10 0L 3PIS Y78 U0 SIAIAU [e4ANR| || 40 § 3PIS U783 U0 SIAIAU [@4ANR| 7| 10§ 3PIS 283 U0 SIAIAU [@4AIR| 840 9 9PIS 283 UO SIAIIU [BIDIR| 0L 40 /
91eA0q0 0} buojqQ buojqo 21eA0q0 0} buojqo 31eroqo 03 buojqo buojqQ buojqo
un71-§ X 0€-1L ud6y—77 X 91-0L wnd pl— X 76-8 un /~7EX 81~/ wn9-5 X 8§l w1 9'9—y X 6L—6 Je3]
> €'0 X 01-8°0 w e X 9=l w e X §'l-1 uzo X 9l-l uweo X e7-9'1 e X §7-1't 30134
ww §z-¢l ww y-g'¢ ww y-g wwz=¢p ww g-g wwz=¢p 3|ndig
| xipuaddy | xipuaddy
RI(WO]0) pUe ‘eWeuRy
(13A1g 012N Ul 353104 ueiedi) eynbueyy (13n1y 1]eng ursaloy uetsedur) eyinbuely  ‘enbelediy ‘ejewalens ‘aziag—edly eiso) (15104 eyinbeyy) e)nbueyy (159104 e)nbuiey) e)INbuey (159104 eyinbuieyy) exnbuey
(£207 99207 '9207 YW) (8207 W) Aydesbouodr pue suawpads
(57891 ITIVA) suawpads buiajwoly  saiydesbouody pue suawipads buial wol  suawpads buial pue suawpads paup wol{  buial ‘(dK10joy ‘67z YI) SuswdAds pauq (7891 ITIVA) Suawads buialj woi{ suawads buial woiq
(6L07) 0dwedq pue zanbsejap Aq uondidsaq (¢861) e1anzualep Aq uondidsaq  Apnis iyl pue (£681) siadse Aquondidsaq  (856L) dijity pue (58/1) sny Aq uondidsaq (6L07) |2 33 zanbsejap Aq uondudsaq  (#561) 3quUn pue (¥8.L) sShn £q uondisaq
uanudqd uanydd TR nsnpnu-q sisuajinbLpw sisuajinbLouw g 10dinsaq  uebig

's10yine snolea Aq paqudsap se 1aiiId | pue ‘IIsnnw J ‘sisuaiinblpw 4 ussmiaq siaideieyd [edibojoydiow jo uostiedwod pue Alewwns *| ajqeL



Ocampo et al. | Passiflora mariquitensis rediscovered in Colombia

1595

Figure 1. Passiflora mariquitensis Mutis ex L.Uribe. A. Branch with leaves, flowers, and young buds. B. Detail of a gland at the petiole apex.
C. Minute stipule. D. Peduncle bifurcated with two young buds. E. Schematic detail of a longitudinal section of the flower. Drawn by

Benjamin Cardenas (A. Veldsquez et al. 01, VALLE 16844).

abaxial surface green with white border (two of them
green), glabrous, reflexed. Petals white, linear-oblong,
3.1-4.5 x 0.6—1.3 cm wide, glabrous, reflexed. Corona
filaments in four series, yellow to white at the base; the
outermost 1.6—1.9 cm long, subdolabriform, dilated at
the apex to a width of 4 mm tapering gradually to the

base (2 mm), those of the second series spatulate, 5—8 x
1 mm wide; the third series gradually shorter, 4—6 mm
long; the inner series 4 mm long, minute, filiform, white.
Operculum tubular, membranaceous, erect, exserted
above apex of hypanthium, ca 1.0—1.1 cm high, minutely
denticulate at the margin, greenish-yellow. Limen
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Figure 2. Passiflora mariquitensis. A. Minute stipule. B. Petiole and flattened glandulerelated taxas at the apex. C. Juvenile leaves. D.
Tendrils. E. Branch with leaves, flowers, and young buds. F. Buds and flower. G. Peduncle, pedicel, bracts, and young buds. H. Adaxial
flower. I. Flower, front view. J. Flower, side view. K. Detail of a longitudinal section of the flower. Photos by Adriana Velasquez and John
Ocampo (A. Veldsquez et al. 01, VALLE 16844).
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absent. Androgynophore greenish to yellow, 3.3-3.6 x
0.3 cm in diameter. Gynophore absent, 1.5-1.6 mm long,
green. Staminal filaments greenish-white, 1.0-1.1 cm
long. Anthers white, 5-6 mm long. Pollen white to deep
yellow. Ovary oblong truncated, 5—6 mm long, 9 or 10
ribbed, densely tomentose, olive-green. Styles greenish-
white, 0.8—1.0 cm long, hairy. Stigmas greenish-yellow,
2-3 mm in diameter. Fruit unknown.

Passiflora mariquitensis can be recognized from its
most similar species, P. pittieri, mainly by the presence
of 6 or 10 lateral nerves on each side of the leaf (vs 8 or
14), the yellow-white color of the four series of corona
filaments (vs orange-tinged red-white, 4 or 5 series), the
presence of rings in the nectary chamber (vs absent), a
greenish-yellow operculum (vs pink to red), and a self-
incompatible flower (vs self-compatible).

Phenology. Flower opening time in P. mariquitensis
occurs early in the morning from 6:00 to 8:00 hours,
and flowering takes place from February to May and
again in October. Carpenter bees of the genera Eulaema,
Euglossa, and Bombus were observed visiting open
flowers and sipping nectar. However, the size of these
insects does not match the length of the androgynophore,
and pollen was not observed on their wings and thorax.
Moreover, bumblebees (Xylocopa sp.), birds Coereba fla-
veola (Linnaeus, 1758), and Amazilia tzacatl (La Llave,
1833) were seen landing on the flowers, sipping nectar
and dusted with pollen on their thorax and head; they
may be associated as pollinators as has been reported in
other Passiflora species with similar floral morphology.
Ten manual self-pollinations during three consecutive
flowering seasons were carried out unsuccessfully, sug-
gesting that P. mariquitensis is probably a self-incompat-
ible species and needs cross-pollination.
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Distribution and habitat. Passiflora mariquitensis was
observed as a woody liana shrub, along roadsides in the
understory of the secondary tropical rainforest known
as “Mariquita Forest.” This species grows in the under-
story on areas with soils derived from volcanic ash with
a high content of organic matter and stony gravelly tex-
ture. Using data from Ideam (2019) we report that an
annual mean temperature of 22.7 °C (range 19.4-30.7
°C), annual rainfall of 2,713 mm, and 5—6 h of sunshine
per day are the climatic preferences of P. mariquiten-
sis. Figure 3 is a dot map of the spatial distribution of
P. mariquitensis based on the four known records of the
species obtained from our recent field collections and the
literature (Mutis 1958; Valenzuela 1983) between 1783—
1784, as well as its closest relatives. Passiflora mariqui-
tensis is endemic to the Colombian department of Tolima
and in particular near the municipality of San Sebastian
de Mariquita (hence the name). The pattern of geograph-
ical distribution shows that P. mariquitensis and P. muti-
sii are sympatric species that currently occur only in the
Mariquita Forest in Tolima between 537 and 751 m a.s.l.
in foothills on the eastern flank of the Central Cordillera.
On the other hand, P. pittieri grows in lowlands in river-
side forests of the Sucio and Guali rivers between 434—
489 m a.s.l. and 1-3 km from San Sebastian de Mariquita.

Conservation status. Passiflora mariquitensis is known
only from four individuals in Mariquita Forest, and
two of them were found 236 years ago. Hence, this spe-
cies should be considered Critically Endangered (Bla,
D) according to IUCN (2019) guidelines. Within cri-
terion B, the rediscovered species is classified as Bla,
as its area of occupancy (AOO = 12 km?) is estimated
as less than 100 km? and its habitat is disturbed due to
deforestation and other human activities and the plants
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occurring in a single location (EOO is not measurable).
Criterion D is applicable because the population size is
very small and estimated at fewer than 50 mature indi-
viduals; just four plants were observed during the Royal
Botanical Expedition to the New Kingdom of Granada
in 1784 (Valenzuela 1983) and during our collecting trips
in 2004, 2005, 2019, and 2020 (Fig. 3).

Discussion

The Royal Botanical Expedition to the New Kingdom
of Granada between 1783 and 1816, which covered pres-
ent-day Colombia, Ecuador, Panama, Venezuela, Peru,
northern Brazil, and western Guyana, was the first botan-
ical expedition in South America (Pérez et al. 1954). The
project was headed by José Celestino Mutis, a Span-
ish priest, doctor, and naturalist, who, together with his
team of botanists and painters, discovered and described
6,000 new species (Pérez et al. 1954). Passiflora mariq-
uitensis was one of them, but was only validly published
170 years later by Uribe (1954), based on an iconography
of two paintings numbered MA 2026 and MA 2027. The
botanist Juan Eloy Valenzuela was the first to describe
the species on 1 October 1783 from fresh material col-
lected in the riparian forests of the Guali River (Uribe
1955; Valenzuela 1983); later, this species was illustrated
by Francisco Javier Matis in iconographies numbered
MA 2026 (color: branch with leaves, flowers, and fruit)
and MA 2026a (gray copy of MA 2026). A year later
in September to October 1784, Mutis examined new
specimens from the forests around Mariquita (Uribe
1954, 1955; Mutis 1958), which were also illustrated
by Matis under the numbers MA 2026b (gray: branch
with leaves and fruit) and MA 2027 (color: branch with
leaves and flowers). Also in 1784, José Celestino Mutis
carefully examined all specimens illustrated by Matis
(Mutis 1958) and made a description of the species with
a meticulous comparison with previous descriptions of
Valenzuela (1983). Therefore, the descriptions prepared
by Mutis and Valenzuela partially coincide, but with
remarkable differences in the coloration of the corona
filaments (orange-tinged red vs yellow-white) and oper-
culum (pink to red vs greenish-white), as well as in the
form of the leaf at the base (acute vs obtuse). The descrip-
tion of P. mariquitensis by Uribe (1954), which was
based on MA 2027, describes a corona in three series
of yellow filaments; however, the greenish-yellow color
of the operculum was not included. Presently, the three
descriptions bring up some questions about our morpho-
logical description, which is based on living material
(Fig. 2) and high-quality photographs of the iconogra-
phy. These differences can be explained by the orange-
tinged red color of the corona filaments and the pink to
red color of the operculum and androgynophore observed
in MA 2026 and MA 2027, either appearing or absent
from the descriptions by Mutis (1958) and Uribe (1954,
1955). These inconsistencies might be based on the artis-
tic work of Francisco Javier Matis when he illustrated
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the iconographies, who was nonetheless recognized by
Mutis and Humboldt as the most brilliant plant illustra-
tor of his time (Mutis 1958). Matis kept the orange, pink,
or red flower colorations present in the first illustration
(MA 2026) of P. mariquitensis in MA 2027, probably
following his painter instinct and not his training as a
botanist. This supports the differences between the his-
torical descriptions of P. mariquitensis and the proposal
that the first description by Juan Eloy Valenzuela based
on specimens 2026 and 2026b, corresponds to P. pittieri.
In contrast, in the description proposed by Uribe (1954,
1955), three series of filaments of the corona are men-
tioned, although, in Mutis’s 1760—1790 and Valenzuela’s
1783—1784 descriptions (Mutis 1958; Valenzuela 1983),
four series are declared and clearly observed in MA 2026
and MA 2027.

Our results suggest that the description presented in
this work corresponds to the descriptions of P. mariqui-
tensis by Mutis (1958) and Uribe (1954, 1955), with the
exception in the number of corona filaments (three vs
four), pink to red color on the androgynophore in the first
one, and the operculum in the latter. However, these dif-
ferences are supported by the inconsistency in some col-
ors of the flower observed between the iconography and
the botanical descriptions, as already mentioned above.
We did not study the fruit of P. mariquitensis despite
trying unsuccessfully 10 times to self-pollinate P. mari-
quitensis during three consecutive flowering seasons. In
Mutis’s description of the species, the fruit was included,
although in his daily field notes, he wrote that he never
saw the fruit in a living specimen that he examined (MA
2027). Therefore, Mutis probably described them from
observations from MA 2026 and MA 2026b (Uribe
1954, 1955), which correspond to P. pittieri.

Passiflora pittieri, described by Masters (1897) from
Costa Rica, is distributed from Belize in Central Amer-
ica to northwest-central Colombia from the sea level up
to 1,100 m a.s.1. in foothills (Fig. 4). Enthusiasts appreci-
ate this species as an ornamental plant for its abundant
flowers and fruits through self-fertilization. Both the
first description of P. mariquitensis by Juan Eloy Valen-
zuela in 1783 (MA 2026 and MA 2026b) and our speci-
men collected in the riparian forest of Rio Sucio, 3 km
from Mariquita, corresponds to P. pittieri. Mutis in 1784
was faced with two different living specimens: the first
one was collected by himself and the second one by F.J.
Matis (no data from collection). Although Mutis doubted
some morphological characters, he allowed Matis to
eliminate these differences in illustrations MA 2026
and MA 2027, both of which represent P. pittieri. How-
ever, the taxonomy and knowledge of the genus Passi-
flora were insipient at that time, and only 29 new species
had been described by Linnaeus (1753). Mutis kept the
draft of the new species description for more than 25
years, and it was never published. Meanwhile, 306 taxa
described by Mutis were published by Linnaeus, Hum-
boldt and Bonpland, Cavanilles, and some botanists of
the 20th century, such as Killip (1938) and Uribe (1954,
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Figure 4. Dot distribution map of P. pittieri collections (black circles). Photos on map of P. pittieri by Miguel Molinari from plant collected

in Costa Rica.

1955). The occurrence of P. pittieri in Mariquita is rare,
and the collections reported in Colombia are mainly (six
of eight) located on the other flank of the Andes near the
border with Panama. The geographic distribution pat-
terns of P. pittieri in the center of the Andean region of
Colombia is not surprising, if we consider the sympatry
of two related species, P. mariquitensis and P. mutisii,
in the foothills of the inter-Andean valley of the Mag-
dalena River and one specimen of P. pittieri observed
in the municipally of Nocaima in Cundinamarca depart-
ment (05°03'56"N, 074°23'02"W) at 1,100 m a.s.l. on the
western flank of the Eastern Cordillera, and 60 km from
Mariquita (photographs and videos from O. Enciso, pers.
comm. 2020-7-21). The presence of all three related spe-
cies could also be supported by the decades of to defor-
estation and environmental degradation suffered by the

ecosystems in the Colombian Andean region, which has
caused the extinction, reduction, or isolation of popula-
tions as a consequence of forest fragmentation.

Escobar (1990, 1994), one of the best-known special-
ists of Passiflora, questioned whether P. mariquitensis
is a synonym of P. pittieri on the basis of her observa-
tions of MA 2026 and MA 2027 published by Uribe
(1954, 1955) and from a sterile specimen collected in
San Sebastian de Mariquita (L.A4. Escobar et al. 4547,
HUA 8665) labeled as P. mariquitensis and verified
by herself as Passiflora cf. pittieri. Escobar concluded
that MA 2026 and MA 2027 are the same species and
match the description of P. pittieri but did not consider
the differences in the shape of the leaves at the apex and
base, the color of the corona filaments, and the internal
structure of the flower in the description of P. pittieri
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(Masters 1897). Likewise, the specimen L.A4. Escobar
et al. 4547 (HUA 8665) is a misdetermination and is P.
mutisii according to our observations. Our results show
that P. mariquitensis presents characters unique from
other members of section Capreolata, which suggests
that it is a valid species and that P. pittieri is the species
morphologically most similar to it. Our newly collected
specimens provide new information about the internal
structures of the flower P. mariquitensis, which were pre-
viously unknown.

Passiflora mariquitensis is a Critically Endangered
species, and its geographical distribution is restricted
only to Mariquita Forest, part of “The Protected Forest
Reserve of Quebradas El Pefion and San Juan.” Although
P. mariquitensis occurs within a protected area, the pres-
sure of illegal urban sprawl and deforestation places the
protection of its habitats at risk. Conservation strategies
and restoration efforts for the habitats of P. mariquitensis
in Mariquita Forest are urgently needed, and these must
be integrated into the more general landscape-level man-
agement that can be guaranteed by the coordination of
governmental and non-governmental organizations. Ex
situ conservation in botanical gardens and seedbanks,
when they become available, are other strategies that
must be implemented when critical habitats are vulner-
able or destroyed. The rediscovery of P. mariquitensis
and other Passiflora species in the last decade confirms
that greater efforts to the explore and collect the Colom-
bian flora are needed, especially for those species where
only the type specimen is known (Ocampo et al. 2015;
Restrepo et al. 2019). Passiflora mariquitensis should not
only be studied as an important member of an ecosystem
but also in investigations that involve the probable use of
its secondary metabolites and as a potential rootstock to
solve biotic or abiotic problems that affect cultivated spe-
cies of the genus Passiflora (Ocampo et al. 2010).

We also found P. mutisii in our study, growing in
the same area with P. mariquitensis. Mutis’s (1958) and
Killip’s (1938) morphological descriptions of the flower
are poorly detailed. However, P. mutisii has some mor-
phological characteristics intermediate between P. pit-
tieri and P. mariquitensis, which suggests that this could
be a natural hybrid between these species, although the
number of coronal rows is distinct and not intermedi-
ate. Hence, DNA barcoding of P. mutisii, as well as the
other members of the section Capreolata, is needed for
a better understanding of the morphological and genetic
diversity of the species.

In conclusion, the morphological description of P.
mariquitensis by Uribe (1954) was based on an old incon-
sistency generatedbytheillustratorFranciscoJavierMatis
in the coloring of some parts of the flower detailed in the
iconographies MA 2026 and MA 2027. Passiflora mutisii,
a Critically Endangered species, is reported here, and P.
mariquitensis is a valid, extant, endemic species which
must be preserved under in sifu and ex situ conservation
strategies and actions.
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Appendix

Additional material of Passiflora mutisii and P.
pittieri examined

Passiflora mutisii Killip. COLOMBIA ¢ Department
of Tolima, Sebastian de Mariquita, alrededor de Marig-
uita; without geographic coordinates; 1760; J.C Mutis no
data from collection (holotype MA 2279; isotype, US).
» Same locality; without geographic coordinates; 1784;
J.C Mutis & F.J. Matis no data from collection (iconog-
raphy MA 2028). « Same locality, without geographic
coordinates; 535-650 m a.s.l.; 8 Jun. 1984; L.A. Escobar
et al. 4547 (HUA 8665, sterile).

Passiflora pittieri Masters. BELIZE ¢ Toledo, without
locality; 16°09'50”"N, 088°57'16"W; 3 Mar. 1945; P.H.
Gentle 5248 (M0). COLOMBIA ¢ Department of Tol-
ima, San Sebastian de Mariquita municipality, bosques
alrededor de Mariquita, without geographic coordinates;
1784; F.J. Matis no data from collection (iconographies
MA 2026, 2026b). * Balneario Cancun, lado derecho de
rio sucio, 435 m a.s.1.; 05°13'47"N, 074°53'32"W; 21 Nov.
2019, A. Velasquez & J. Ocampo 02 (VALLE 16845).


http://catalogoplantasdecolombia.unal.edu.co
http://catalogoplantasdecolombia.unal.edu.co
https://doi.org/10.13140/RG.2.1.4321.8324
http://www.atlas.ideam.gov.co/presentacion/
http://www.atlas.ideam.gov.co/presentacion/
http://www.iucnredlist.org/documents/RedListGuidelines.pdf
http://www.iucnredlist.org/documents/RedListGuidelines.pdf
https://doi.org/10.5962/bhl.title.2269
https://doi.org/10.5962/bhl.title.2269
https://doi.org/10.1073/pnas.0608361104
https://doi.org/10.1073/pnas.0608361104
https://doi.org/10.1600/036364409788606343
https://doi.org/10.1600/036364409788606343
https://doi.org/10.1590/0102-33062018abb0405
https://doi.org/10.1590/0102-33062018abb0405
https://doi.org/10.1590/S1415-47572012000600019
https://doi.org/10.1038/35002501
https://doi.org/10.1007/s00606-017-1390-2
https://doi.org/10.3390/d2111158
https://doi.org/10.3390/d2111158
https://doi.org/10.15560/11.2.1589
https://doi.org/10.15560/11.2.1589
https://doi.org/10.1002/j.1537-2197.1947.tb13031.x
https://doi.org/10.1002/j.1537-2197.1947.tb13031.x
https://doi.org/10.11646/phytotaxa.400.4.3
https://doi.org/10.11646/phytotaxa.400.4.3
https://doi.org/10.1080/14772000.2018.1546777
http://sweetgum.nybg.org/science/ih/

1602

» Antioquia, Turbo, 07°55'52"N, 076°44'46"W; 10—-100
m; 25 Oct. 1983; J. Brand & M. Gonzdlez 532 (JAUM,
MO). « Parque Nacional Natural Los Katios sectores
Tilupo peye; 07°54'32"N, 077°06'18"W; 47 m a.s.l.; 12
Apr. 1982; S. Zuluaga 898 (COL 294366). * Necocli; 08°
16'36"N, 076°46'00"W; 2 m a.s.l.; 1 May 1992; Castaiio
et al. 135 (HUA). ¢ Chocd, Unguia; 08°0148"N, 077°
05'60"W; 100-300 m a.s.l; 19 Jul. 1975; 4. Gentry &
L.E. Aguirre 15318 (COL 152651, MO). » Same depart-
ment, Unguia; 08°02'00”"N, 077°06'00"W; 900 m a.s.L;
20 Jan. 1975; A. Gentry & S. A. Mori 13728 (COL 165096,
MO). * Nuqui, corregimiento Coqui, estribaciones de la
Serrania de Baudo, Golfo de Tribuga; 05°35'06"N, 077°
21'18"W; 5-100 m; 2 Feb. 1995; J.C. Betancur et al. 6092
(COL 367239). COSTA RICA - Santo Domingo, Golfo
Dulce; 08°32'12"N, 083°18'17"W; 1 Apr. 1896; H. Pit-
tier 9894 (isotype, US 115089); J. Donnell Smith 7031
(isotype, K 323264). « Alajuela, Upala; without geogra-
phic coordinates; 10°51'36"N, 084°57'36"W; 100 m a.s.l.;
18 Nov. 1987, G. Herrera 1340 (MO). * Guanacaste,
Liberia; 10°57'36"N, 085°29'24"W; 650 m a.s.l.; 12 Apr.
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2003; B. Boyle et al. 7110 (ARIZ). « Heredia, Sarapiqui;
10°25'48"N, 084°00'00"W; 100 m a.s.l; 9 Jun. 1983;
Chacon & 1. Adolfo 949 (DUKE). GUATEMALA - Iza-
bal, Puerto Barrios; 15°43'34”"N, 088°35'38"W; 0 m a.s.l.;
m, 25 Apr. 939; P.C. Standley 73059 (F). NICARAGUA
* Machuca; Rio San Juan; 11°07'48"N, 084°18'36"W; 183
m a.s.l.; 5 Apr. 2005; D. Urbina 3194 (HULE). « Atlan-
tico Sur; 12°05'00"N, 083°53'00"W; 50 m a.s.l.; 26 Feb.
2002; P. F. Foster 1689 (MICH). PANAMA e Chiriqui,
without locality, 08°18'00"N, 082°58'00"W; 400—-500 m
a.s.l.; 24 Feb. 1973; R. L. Liesner 197 (F, MO). ¢ Darién;
07°27'00"N, 078°05'00"W; 0—-100 m a.s.1.; 22 Jan. 1982;
S: Knapp & J. Mallet 3030 (MO, PMA). * Veraguas,
Sona; 07°44'53"N, 081°34'26"W; 20 m as.l; 1 Apr.
2002; A. Ibdriez 1872A1 (MO).

We determined that Bolivian specimens labeled as
P. pittieri correspond to Passiflora cauliflora Harms.
BOLIVIA e« Santa Cruz, Velasco; 13°42'09"S, 061°31'59"
W; 210 m a.s.l.; 4 Nov. 1994; R. Guillén et al. 2560 (MO,
USZ) and 14°40'00"S, 00°46'00"W; 700 m a.s.l.; 6 Oct.
1993; M. Saldias et al. 34734 (MO, USZ).



