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A synopsis of Solanaceae from Caqueta Department, Colombia
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Summary. We present a complete list of Solanaceae species from Caqueta Department, Colombia, including their
distribution by municipalities and conservation status. We also provide a dichotomous key to the genera. Overall,
114 species of 21 Solanaceae genera are listed, with Solanum L. the best represented with almost half of the species.
The municipality with the highest number of recorded species was Florencia, the capital of the department, with
83 species. We found 22 new records for the flora of Caqueta and one for the flora of Colombia, in addition to five
possibly new and recently described species, one endemic species, and 15 cultivated species. This work is expected

to enhance future conservation programs in Caquetd.

Key Words. Distribution, endemic species, flora, Florencia, Solanum.

Introduction

The Solanaceae, or nightshade family, includes roughly
2800 species and 99 genera (Dupin et al. 2017; Palchetti
et al. 2020; Poczai et al. 2022). It is the twenty-eighth most
diverse family of flowering plants (Christenhusz & Byng
2016), the fifteenth in Colombia (Bernal et al. 2016), and
the eleventh in the Americas (Ulloa et al. 2017; Palchetti
et al. 2020). Solanaceae is one of the most important
families in the human diet, surpassed only by
Poaceae and Fabaceae, and has a significant eco-
nomic impact on the global economy and on many
cultures (Towell 2001).

Solanaceae are highly diverse in habit, habitat and
morphology (Knapp et al. 2004). Its species encompass
large trees to small herbs, including shrubs, subshrubs,
climbers, and hemiepiphytic and epiphytic shrubs or
vines (Hunziker 2001; Barboza 2013). Morphological-
ly, they are glabrous or pubescent plants with simple
or compound alternate leaves, with mostly actinomor-
phic but also some zygomorphic flowers (e.g.,
Schizanthus Ruiz & Pav.), free or connivent stamens,
anthers dehiscent through longitudinal slits or termi-

Accepted for publication 18 August 2022. Published online 4 November 2022

nal pores, usually pentamerous flowers with superior
ovaries, and fruits that range from berries and
capsules to drupes, mericarps and anthocarps
(Hunziker 2001; Vargas et al. 2003). They are also
distinguished histologically by the presence of internal
phloem (Judd et al. 1999).

The Solanaceae is currently distributed on all
continents except Antarctica with the highest diversity
found in South America (Dupin et al. 2017), most
often in tropical, subtropical, and temperate regions
(Sierra-Munoz et al. 2015), inhabiting between 0 to
5000 m altitude, in various environments such as
lowland tropical rainforest and cloud forests, deserts
and semi-deserts, pampas and steppes (Barboza 2013).

One of the most dynamic, extensive, and diverse
regions globally is the Amazon basin (Armenteras et al.
2019a). This encompasses the world’s largest expanse
of rainforest, where at least 14,003 seed plant species
have been documented for just the Amazonian
lowlands (Cardoso et al. 2017). The northwest Amazon
could be the most diverse region because it is the
wettest, and this condition is strongly related to high

" Grupo de Investigacion en Recursos Naturales Amazénicos — GRAM, Facultad de Ingenierias y Ciencias Basicas, Instituto Technélogico del Putumayo — ITP,

Mocoa, Putumayo, Colombia.

N

Putumayo, Colombia.

Herbario Etnobotéanico del Piedemonte Andino Amazénico HEAA, Instituto Tecnolégico del Putumayo — ITP, Cra 17 14-85 (Corpoamazonia), Mocoa,

3 Instituto Multidisciplinario de Biologia Vegetal (IMBIV), CONICET-UNC, Universidad Nacional de Cérdoba, CC 495, 5000, Cordoba, Argentina.

e-mail: david_076-@hotmail.com

N o v p

diagonal 17 Cra. 3 F, Florencia, Caquetd, Colombia.

®

de la Amazonia, Florencia, Caquetd, Colombia.
9

Facultad de Ciencias Quimicas, Universidad Nacional de Cérdoba, Haya de la Torre y Medina Allende s.n., 5000, Cérdoba, Argentina.

Department of Ecology and Evolutionary Biology, University of Colorado, University of Boulder, Boulder, Colorado, 80305, USA.

Herbario UIS, Escuela de Biologia, Universidad Industrial de Santander, Edificio Camillo Torres, Carrera 27, Calle 9a, Bucaramanga, Santander, Colombia.
Grupo de Investigacién en Agroecosistemas y Conservacién en Bosques Amazonicos — GAIA, Facultad de Ingenieria, Universidad de la Amazonia, Calle 17

Laboratorio de Agrobiodiversidad y Malherbologia LAMUA, Centro de Investigaciones Amazonicas Macagual "Cesar Augusto Estrada Gonzalez', Universidad

Herbario JBB, Subdireccion cientifica, Jardin Botanico de Bogota JBB, Bogota D.C., Colombia.

10 GEME Max Planck Tandem Group, Facultad de Ciencias, Universidad Nacional de Colombia, Sede Bogotd, Bogota D.C., Colombia.

© The Board of Trustees of the Royal Botanic Gardens, Kew, 2022


http://orcid.org/0000-0002-2339-9478
http://crossmark.crossref.org/dialog/?doi=10.1007/s12225-022-10062-z&domain=pdf

924

floristic diversity (Gentry 1982; Gentry 1988; van der
Hammen 2000). The ecotone between the Amazon
plain and the Andes Mountain range, known as the
Andean-Amazon foothills or piedmont, is located in
this same area and recognised as a centre of diversity
and endemism of plants (Barrera et al. 2007). Unfor-
tunately, these remarkably diverse area contrasts are
subject to increasing deforestation that threatens the
conservation of the entire Amazonian ecosystem
(Armenteras & Defler 2019). Caqueta Department,
Colombia, is located within this region. It has been
considered the most threatened department in the
country due to the increase of agricultural land use
plus extensive cattle ranching, illegal activities, mining
and hydrocarbon businesses, and infrastructure pro-
jects (Cepal & Patrimonio Natural 2013). These
situations are likely due to the institutional incentives
for land speculation coupled with extreme inequality
in land tenure (Armenteras et al. 2019b).

After Amazonas Department, Caquetd is the de-
partment best represented by botanical collections in
the Colombian Amazon (Cardenas et al. 2007). How-
ever, Trujillo-Calderén et al. (2015a) showed a lack of
floristic information from this department, especially
in the Andean-Amazon foothills, highlighting the
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need for taxonomic specialists to work on this region.
Taxonomic treatments of a flowering plant family
have not been published at the department level. The
known floristic studies are at the level of the entire
Colombian Amazon (e.g., Giraldo-Canas 1999;
Mendoza-Cifuentes & Cardenas 2015; Balslev et al.
2017) or in some of the municipalities or regions of
the department (e.g., Trujillo-Trujillo et al. 2007,
Trujillo-Calderén 2013; Alvarez-B. et al. 2019; Castano
et al. 2020; Marin et al. 2020). As a starting point in the
inventory of the Solanaceae from Caqueta, Bernal
et al. (2016) reported 49 species for 12 genera. To
contribute to the knowledge of the diversity and
future conservation of Solanaceae, a checklist from
Caqueta Department is presented, including commen-
taries, conservation assessment, distribution novelties,
field photographs and a key for the recorded genera.

Materials and Methods

Study area

Caqueta Department is the area of study of this
research (Map 1). With an extent of 88,965 ka, it
occupies 7.8% of the national territory and 22.9% of
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Map 1. Location of Caquetad Department and its municipalities. Red Points: Records of Solanaceae.
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the Colombian Amazon (Calderén 2007; Cardenas
et al. 2007; Sogecol 2011). Caquetd borders Putumayo
and Amazonas Departments to the south, Meta and
Guaviare Departments to the north, Vaupés and
Amazonas Departments to the east, and Huila and
Cauca Departments to the west (Gobernaciéon del
Caqueta 2020). Caqueta is composed of four
ecoregions, the Andes, Andean-Amazon foothills,
Amazon Plain and Guyana Shield (Mendoza-
Cifuentes & Cardenas 2015), which makes it a quite
heterogeneous and complex department like the
Amazon itself.

Field work

Specimens were collected from June 2017 to June 2020
through the method known as Caminhamento (i.e.,
walks to collect freely), proposed by Filgueiras et al.
(1994). Sampling was prioritised in vegetation on the
roadside, on the edge of water bodies, and inside
forests and grasslands. Samples were collected and
processed using standard methods described by
Escobar (1982) and Villareal et al. (2004). The
specimens were deposited at COL, COAH, HEAA
and HUAZ herbaria (abbreviations according to
Thiers 2020).

Taxonomic identification, database and
conservation assessment

Taxonomic treatments, checklists and all botanical
literature concerning Solanaceae of Caquetd were
compiled and reviewed, including the treatments for
Brugmansia Pers. (Hay et al. 2012), Cestrum L. (Canal
2011), Cuatresia Hunz. (Canal & Orozco 2012), Deprea
Raf. (Deanna et al. 2016; Deanna et al. 2018), Markea
Rich. (Orejuela et al. 2014), Solanum clade Cyphomandra
(ex CyphomandraMart. ex Sendtn.) (Bohs 1994), Solanum
sect. Crinitum Whalen ex A.Child (Beltran-Z. & Orozco
2012), Solanum sect. Geminata (G.Don) Walp. (Knapp
2002), Solanum sect. Herpysticum Bitter (Tepe & Bohs
2011) and Solanum sect. Pleroidea Dunal (Tepe & Bohs
2010). Species registered in the catalogue of plants and
lichens of Colombia were first filtered according to
Bernal et al. (2016). Then, literature that listed species of
Solanaceae from Caqueta was also revised
(Duivenvoorden 1994; Trujillo-Calderén & Correa
2010; Alvarez-B. et al 2019; Castano et al 2020; Marin
et al. 2020). In addition to queries to specialists (see
acknowledgements) and comparisons to specimens
housed at COAH, COL and HUAZ herbaria, we also
consulted online databases of the herbaria COAH
(Sinchi 2021), COL (Universidad Nacional de
Colombia 2020) and F (Field Museum 2020).

Records of other herbaria found in the GBIF
database were also included, such as FMB (Borja-Acosta
2017), HUA (Martinez et al. 2018), HPUJ (Garcia et al.
2020), PSO (Gonzdlez & Pacheco 2018) and UDBC
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(Sastoque & Moreno-Vargas 2018). Georeferenced re-
ports from the COAH herbarium (Sua 2018) were also
obtained from GBIF. We omit GBIF records without
vouchers due to the impossibility of being determined or
verified. Species names and their respective protologues
and type specimens were studied from the databases
BHL (https://www.biodiversitylibrary.org), ColPlantA
(http://colplanta.org), IPNI (https://www.ipni.org),
JSTOR (https://plants.jstor.org), Solanaceae Source
(http://solanaceaesource.org), TNRS (http://
tnrs.iplantcollaborative.org), and Tropicos (https://
www.tropicos.org/home).

Conservation assessments were extracted from the
IUCN Red List of Threatened Species (https://
www.iucnredlist.org). In addition, we carried out
regional assessments for Caqueta Department follow-
ing the guidelines of IUCN (2012a) and applying the
criteria of IUCN (2012b) to the species already
globally assessed as threatened according to the IUCN
Red List of Threatened Species. Conservation assess-
ments were undertaken using IUCN criteria B, ‘geo-
graphic range’ in the form of B2 (Area of Occupancy
[AOO]), and indicators of present or possible threats
in the near future (IUCN 2012b). The Extent of
Occurrence (EOQO) criterion (Bl) could not be
applied because the assessed species had fewer than
three localities.

Identification key

A dichotomous key for the identification of genera of
Solanaceae recorded in Caqueta was created following
the analyses of morphological characters performed
by Woodson et al. (1973), Knapp et al. (1997), Vargas
et al. (2003), Barboza (2013), and descriptions for
some genera, Hawkesiophyton Hunz. (Giacomin &
Costa 2018) and Schwenckia D.Royen ex L. (Benitez
2006). In total, we combine 21 vegetative and four
reproductive characters for the 21 genera recorded.

Results and Discussion

Diversity

In total, 114 species of Solanaceae, both native and
cultivated, were recorded, which are included in 21
genera (Fig. 1, Table 1, S1). The greatest species
diversity was found in Solanum, with 53 species
(46.5%), followed by Cestrum with 11 species (9.6%),
Capsicum L. with seven species (6.1%), and both Deprea
Raf. and Lycianthes (Dunal) Hassl. with six species
(5.3%) each. The diversity of Solanum is correlated
with the fact that this large genus includes 1,228
accepted species and contains almost half of the
species of the family (Knapp et al. 2004; Knapp 2008;
Gagnon et al. 2022) (Fig. 2). Cestrum is the second most
diverse genus of Solanaceae (Mora & Orozco 2002),
which also explains our records. As a starting point,
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Fig. 1. Diversity of Solanaceae in Caquetd Department. A number of species per genus; B number of species by municipalities.
Abbreviations: Sol (Solanum), Ces (Cestrum), Cap (Capsicum), Dep (Deprea), Lyc (Lycianthes), Cua (Cuatresia), Mark (Markea), Phy
(Physalis), Bro (Browallia), Brug (Brugmansia), Bru (Brunfelsia), Jua (Juanulloa), Wit (Witheringia), Haw (Hawkesiophyton), Nic
(Nicandra), Nico (Nicotiana), Pet (Petunia), Sar (Saracha), Schu (Schultesianthus), Sch (Schwenckia), Tri (Trianaea), ALB (Albania),
BEL (Belén de los Andaquies), CAR (Cartagena del Chaird), CUR (Curillo), DON (El Doncello), FLO (Florencia), MIL (Milan), MON (La
Montanita), MOR (Morelia), PAU (EI Paujil), PRI (Puerto Rico), SJF (San José del Fragua), SVC (San Vicente del Caguan), SOL
(Solano), SOLI (Solita), VAL (Valparaiso).
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Orozco et al. (2015) mentioned that 49 species of
Solanaceae occurred in Caqueta, and Alvarez-B. et al.
(2019) recorded 17 species in a forest of the Andean-
Amazon foothills, thus adding five species to the
checklist. Recently, Castano et al. (2020) and Marin
et al. (2020) listed 34 and 30 species, respectively, from
foothill localities near Florencia, which added 23 more
records. Our study increases the number of
Solanaceae species recorded from Caqueta by 32.45%.

Sampling status

The municipalities with the highest number of record-
ed taxa were Florencia, with 83 species (72.8%), Belén
de los Andaquies with 44 species (38.6%), and San
José del Fragua and Solano with 29 species (25.4%)
each. On the other hand, Cartagena del Chaira, El
Doncello, La Montanita, Milan, Morelia, Puerto Rico,
San Vicente del Cagtan and Valparaiso had the lowest
number of taxa, with a range of five to 19 species (4.4
- 16.7%). We did not find Solanaceae specimens from
Albania, Curillo, El Pauyjil and Solita. These results
could be biased according to the road access and
problems of public order, so they might not reflect the
diversity of those territories, suggesting the need to
develop more botanical explorations targeting the
mentioned municipalities.

Florencia includes the highest number of species
most likely because it is the capital of the Caquetd and
where most botanical collections have taken place. In
the second place, the high diversity of Belén de los
Andaquies could be explained by the ColombiaBio
expedition to the Camino Andaqui in 2017 organised
by Instituto Amazénico de Investigaciones Cientificas
SINCHI and other affiliated institutions (Colciencias
2017; Castano et al. 2020). The diversity of San José del
Fragua is also explained by SINCHI expeditions and
recent field trips by the authors in the National
Natural Park Alto Fragua Indi Wasi. According to
Cardenas et al. (2007), most of the floristic studies in
Caqueta have been carried out in Solano, a locality
where the COAH herbarium facilities were initially
placed, which at some point explained the largest
number of botanical collections there. The informa-
tion gaps of the remaining municipalities and the
need to re-direct fieldwork efforts have already been
sought by Trujillo-Calderén et al. (2015a) and
Cardenas et al. (2007).

Endemism, domestication, distribution and new
species

Caquetd Department now includes 22 new records;
Cuatresia fosteriana Hunz. is also newly recorded for
Colombia. Deprea macasiana (Deanna, S.Leiva &
Barboza) Barboza (Fig. 3), Markea epifta S.Knapp, and
Solanum junctum S.R.Stern & M.Nee were reported as
recent new records for the country by Castano et al.
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(2020) and Marin et al. (2020). In addition, Schwenckia
alvaroana Benitez was found to be endemic to Caqueta
and is only known from the type collection (Benitez
2006). A few recently described species were also
recorded here, including Capsicum regale Barboza &
Bohs (Barboza et al. 2020) and Deprea teresitae Deanna
& A.Orejuela (Deanna et al. 2018) (Fig. 4).

Furthermore, 15 species of cultivated Solanaceae
are included in the inventory. From those, Physalis
pubescens L. (bejigon) and Solanum sessiliflorum Dunal
(cocona) are native plants used as fresh fruits by local
people (Frausin et al. 2010; Alvarez-B. et al. 2018).
Nicotiana tabacum L. (tabaco) is widely consumed and
considered by the Murui Muina indigenous people as
the second sacred plant of their culture (Ortiz-Andoke
et al. 2018), producing “ambil” a concentrated solution
of nicotine.

These new records show the importance of focused
taxonomic studies of a particular region. In addition,
they justify the need to expand collection efforts to
strategic and unexplored areas such as municipalities
located in the Andean-Amazonian foothills, where
recent new records have been published in other
taxonomic groups (e.g., Trujillo-Calderén et al.
(2015b) in Arecaceae, Sanin el al. (2017) in ferns,
Parra-O. et al. (2020) in Myrtaceae, and Perdomo et al.
(2020a, b) in orchids).

Conservation assessment

Most of the species (56.1%) have not previously been
evaluated according to the IUCN criteria (NE). The
remaining species were assessed in one of the JTUCN
categories, of those, 37.7% are in the category Least
Concern (LC), followed by the categories Endangered
(EN) and Extinct in the Wild (EW) with 1.8% of
representatives each, and Data Deficient (DD), Near
Threatened and Vulnerable (VU) categories only
represented by 0.9%. Our regional assessments sup-
port the assessment of Barboza et al. (2020) for
Capsicum regale Barboza & Bohs and suggest up-listing
four species to Critically Endangered (CR), especially
Schwenckia alvaroana Benitez because its assessment
also applies globally (Table 2).

Although the knowledge of the conservation status
of the species is the tool that allows defining conser-
vation actions (Dieta & Biganzoli 2019), only 4% of
plant species have been assigned a conservation status
according to the IUCN criteria evaluations (Rivers
et al. 2010). Pitman & Jgrgensen (2002) estimated that
up to half of the plant species in the world might be
threatened. Thus, our results may be positive for the
Solanaceae family in Caqueta due to the high number
of assessed and not threatened species. However,
there is a need to increase the evaluations of the
conservation status for more species, given that some
groups could be threatened.
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Fig. 2. Species of Solanum present in Caquetd Department. A S. cf. anisophyllum Van Heurck & Mull.Arg. (Hoyos 22 [COAH,
HUAZ]); B S. cyathophorum M.Nee & Farruggia (Hoyos 210 [COAH, HUAZ]); C S. evolvulifolium Greenm. (Hoyos 44 [HUAZ]), D
S. junctum S.R.Stern & M.Nee (Hoyos 164 [HUAZ]); E S. juglandifolium Dunal (Hoyos 161 [COAH, HUAZ]); F S. macrotonum Bitter
(Hoyos 157 [COAH, HUAZ)); G S. mammosum L. (Hoyos 153 [COL]).; H S. nudum Dunal (Hoyos 1 [HUAZ])); J S. ovalifolium Dunal
(Hoyos 115 [COAH]). PHOTOS: D. HOYOS.
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Fig. 3. Genera of Solanaceae present in Caquetd Department. A Browallia americana L. (Hoyos 183 [HEA]); B Capsicum
geminifolium (Dammer) Hunz. (Hoyos 165 [COAH, HUAZ]); C Cestrum schlechtendahlii G.Don (Hoyos 107 [COAH, HUAZ]); D
Cuatresia harlingiana Hunz. (Hoyos 180 [COAH]); E Deprea macasiana (Deanna, S.Leiva & Barboza) Barboza (Hoyos 138 [COAH]); F
Juanulloa speciosa (Miers) Dunal (Hoyos 237 [HUAZ]); G Lycianthes acutifolia (Ruiz & Pav.) Bitter (Hoyos 181 [COAH, HUAZ]); H
Saracha nigribaccata J.M.H.Shaw (Hoyos 163 [COAH, HUAZ)); J Witheringia solanacea L'Hér. (Hoyos 158 [COAH, HUAZ]). pHOTOS:
A, B, G, H, J D. HOYOS; C, F D. SANIN; D s. MORENO; E L. CLAVIO.
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Fig. 4. Possibly new and recently described species found in Caqueta Department. A Capsicum regale Barboza & Bohs (Hoyos 118
[COAH, HUAZ]); B, C Deprea teresitae Deanna & A.Orejuela (Deanna 433 [CORD]); D, E Lycianthes sp. (Hoyos 55 [COAH, HUAZ));
F, G Solanum sect. Torva (Hoyos 239 [HUAZ]);, H, J Witheringia sp. (Hoyos 9 [COAH, HUAZ]); pHoTOS: A, E — J D. HOYOS; B, C R.
DEANNA.

© The Board of Trustees of the Royal Botanic Gardens, Kew, 2022
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Table 2. Regional assessments for conservation status according to IUCN (2012a).

Category and
Number IUCN criteria
AOO of Indicators of present or possible threats in the near global regionally
Species (km?) localities future category assessed
Capsicum regale 12 2 Habitat loss due to fragmentation and deforestation for ~ EN EN B2ab(iii)
Barboza & Bohs wood extraction and land use change for cattle
ranching and agricultural crops
Cuatresia harlingiana 8 2 Both localities are interrupted by a road, besides this NT CR B2b(iii)
Hunz. species is associated with small streams so it is subject
to constant torrential floods caused by deforestation
Deprea teresitae 4 1 This species was recorded at the roadside, where EN CR B2ab(iii)
Deanna & vegetation is periodically removed for road
A.Orejuela maintenance
Markea epifita 4 1 Habitat loss due to fragmentation and deforestation for ~ VU CR B2ab(iii)
S.Knapp wood extraction and land use change for cattle
ranching and agricultural crops
Schwenckia alvaroana 4 1 It is only known from the type collection, collected NE CR B2ab(ii, iii
Benitez more than 30 years ago. Known from only one
locality with high rates of deforestation for cattle
ranching
Key to the genera of the Solanaceae from Caqueta, Colombia
1. Plants diO€CiOUS . . . ..ot it e e Saracha (S. nigribaccata)
1. Plants monoecious or with perfect flowers . ....... ... ... ... .. . . . . 2
2. Anthers with poricidal dehiscence ........... ... . . ... 3
2. Anthers with longitudinal dehiscence ............. ... ... . . . . 4
3. Calyx 5-toothed, lobed or truncate with 5 vascular ribs; plants sometimes with compound leaves, tubers and/or
OIS .« o Solanum
3. Calyx 10-toothed or truncate with 10 vascular ribs; plants always with simple leaves, without tubers or
thoTIs . . . Lycianthes
4. Androecium with 4 stamens/staminodia or fewer. . . . . ... ... .. ... e 5
4. Androecium with b stamens . .. ... ... ... 8
5. Corolla salver-shaped . ....... ... . . . . . . 6
5. Corolla stellate, tubular or funnel-shaped . .............. ... ... ... ... ... ... .. . o 7
6. Herbs; stems herbaceous; membranes interpetalar present . ............................ Browallia
6. Shrubs or trees; stems woody; membranes interpetalar absent . ....................... .. Brunfelsia
7. Climbers; calyx toothed tubular; 2 stamens, with staminodes (3); fruit a capsule . ... Schwenckia (S. alvaroana)
7. Herbs or shrubs; calyx truncate cyathiform; 4 stamens, without staminodes; fruit a berry . ... .. Witheringia
8. Fruiting calyx inflated, completely enveloping the fruit .. .............. ... ... ... ... ... ..., 9
8. Fruiting calyx slightly or not accrescent, not completely enveloping the fruit . ..................... 11
9. Calyx deeply lobed with cordate sagittal lobes at their bases (lobes widely separated, joining at the base of the
CalyX) . oo Nicandra (N. physalodes)
9. Calyx fused without cordate sagittal lobes at their bases (lobes shortly separated, joining the calyx in the middle
OF ADOVE) o ot e 10
10. Corolla campanulate, stellate or infundibuliform, green, yellowish-green or purple; stamens with staminal
plaque and sometimes conspicuous auricles . ......... .. . Lo o Deprea
10. Corolla rotate, yellow, sometimes with purplish spots inside; stamens without stapet . .......... Physalis
11. Inflorescence in thyrses; bracts and bracteoles present . ...................uutiiiinnnennea.. 12
11. Inflorescences in corymbs, fasciculate, cymose, racemose or solitary flowers; bracts and bracteoles absent ... 13
12. Leaves petiolate; calyx < 8 mm long; fruita berry .. ........ ... ... ... ... ... ... ... ...... Cestrum
12. Leaves sessile; calyx > 9 mm long; fruita capsule .......................... Nicotiana (N. tabacum)
13. Herbs, Shrubs, Or trees . . . . . .. i e e e e e e 14
13. Epiphytic or hemiepiphytic shrubs or vines . .. ...... ... .. . ... . . . . . 17
14. Anthers basifixed; flowers > 20 cm long . ... ... .. ... .. Brugmansia

© The Board of Trustees of the Royal Botanic Gardens, Kew, 2022
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14. Anthers dorsifixed or ventrifixed; flowers <15 cmlong .. ... .. ... .. ... o o 15
15. Leaves alternate, geminate; fruit a berry . ... ... .. . .. 16
15. Leaves opposite or subopposite, not geminate; fruit a capsule.... . ............... Petunia (P. x hybrida)
16. Plants growing near water; stems with thickened knobs; anthers ventrifixed . . ............... Cuatresia
16. Plants growing at edges, in forest interiors, in pastures, or cultivated; stems without thickened knobs; anthers

dorsifixed... . ... Capsicum
17. Corolla tube the same length as the sepals.... ............ ... ... ... ..... Trianaea (T. speciosa)
17. Corolla tube much longer than the sepals ... ..... ... .. ... .. 18
18. Flowers zygomorphic; stamens exserted . ........... ... .. ... .. . . ... Schultesianthus
18. Flowers actinomorphic; stamens included . . ...... ... ... . . . 19
19. Corolla <2 cm long.... . ... Hawkesiophyton (H. ulei)
19. Corolla > 2 cm 1ong . . . ... 20

20. Corolla narrowly tubular; the tube and lobes thick and fleshy in texture; anthers dorsifixed; seeds

reniform . ... ... ...

.................................. Juanulloa

20. Corolla infundibuliform; the tube and lobes membranous in texture; anthers basifixed; seeds

elongated ............ ... ... . . L

.................................... Markea

Supplementary Information
The online version contains supplementary material
available at https://doi.org/10.1007/512225-022-10062-z.
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