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Abstract

Background: Despite the importance of local markets as a source of medicinal plants in Colombia, comparatively
little comparative research reports on the pharmacopoeiae sold. This stands in contrast to wealth of available
information for other components of plant use in Colombia and other countries. The present provides a detailed
inventory of the medicinal plant markets in the Bogotá metropolitan area, hypothesizing that the species
composition, and medicinal applications, would differ across markets of the city.

Methods: From December 2014 to February 2016, semi-structured interviews were conducted with 38 plant
vendors in 24 markets in Bogotá in order to elucidate more details on plant usage and provenance.

Results: In this study, we encountered 409 plant species belonging to 319 genera and 122 families. These were
used for a total of 19 disease categories with 318 different applications. Both species composition and uses of
species did show considerable differences across the metropolitan area—much higher in fact than we expected.

Conclusions: The present study indicated a very large species and use diversity of medicinal plants in the markets
of Bogotá, with profound differences even between markets in close proximity. This might be explained by the
great differences in the origin of populations in Bogotá, the floristic diversity in their regions of origin, and their
very distinct plant use knowledge and preferences that are transferred to the markets through customer demand.
Our study clearly indicated that studies in single markets cannot give an in-depth overview on the plant supply and
use in large metropolitan areas.
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Background
Like in many tropical countries, traditional knowledge in
Colombia is still under-documented [1–3], despite the fact
that the country could be called the “cradle of modern
ethnobotany”, due to the decade long research of Richard
Evans Schultes [4]. General ethnobotanical studies in
Colombia have frequently focused on individual interesting
species [5–13], specific medicinal applications (e.g., antiviral
and antitumor activity) [14, 15], leishmaniasis [16], snake
bites [17–21], crops and economically important plants [10,
22–25], or specific plant families [26–33]. Individual ethnic
groups were recently treated by a variety of authors [34–
38]. Columbian medicinal plant use has even been studied
overseas [39].

However, in contrast to neighboring countries like
Peru and Bolivia [31, 40–50], although Lima et al. [51]
provided a comparison of markets in the wider Amazon.
Thus, for Colombia there is very little comparative in-

formation available about which plants are sold in
Colombian markets, under which vernacular name at
any given time, for which indication, which dosage infor-
mation, and what kind of information about side effects
vendors provide to their clients. The present study at-
tempts to remedy this situation by providing a detailed
inventory of medicinal plant markets in the Bogotá
metropolitan area. We hypothesized that, on the one
hand, like in Peru and Bolivia [31, 40–50] the plant and
use composition of different markets would vary de-
pending on their location and customer population, but
that, on the other hand, there would overall be a large
overlap in plants between markets, and larger markets
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would comprise an almost complete inventory of all spe-
cies available.

Methods
Ethnobotanical inventory
From December 2014 to February 2016, semi-structured
interviews were conducted with 38 plant vendors in 24
markets in Bogotá in order to elucidate more details on
plant usage and provenance. The markets were chosen
to cover as many neighborhoods of Bogotá as possible,
thus trying to represent the complete geography of the
city and its ethnically diverse population. Plants were al-
ways sold in the regular mercados de abasto—the regular
food supply markets. Within a neighborhood, we always
chose the main market, in order to make data compar-
able. Semi-structured interviews following [49] are under
consideration of the collection standards established by
[52]. During the interviews, a complete sample of all
plants sold in a respective market stall was bought and
all available information for each species elucidated from
the vendor. Vendor participants were self-selected: every
vendor in the studied markets was asked if they wanted
to participate in the study, and the vendors who agreed
were then interviewed. Overall about one third of the
vendors in the markets participated in the interviews. In-
terviews were conducted only after explaining the study
to all participants and obtaining their oral prior
informed consent. No further ethics approval was required.
All work was carried out following the International Society
for Ethnobiology Code of Ethics [53] and under the frame-
work provided by the Nagoya Protocol on Access to
Genetic Resources and Fair and equitable sharing of bene-
fits arising from their use of the Convention on Biological
Diversity; the interviewed vendors retain the copyright of
their traditional knowledge. Any commercial use of any of
the information requires prior consensus with the infor-
mants involved, and an agreement on the distribution of
benefits.
Twenty-six of the participants were women, and 12

men, with ages ranging from 25 to 70 years. The ethni-
city of the vendors was not disclosed. All interviews
were conducted in Spanish.
Vouchers of all species were collected, and all plant

material was identified at the National Herbarium of
Colombia. No material whatsoever was exported from
Colombia. The nomenclature of all species follows
www.tropicos.org, under APG III [54].

Statistical analysis
Among markets we compared plant species reported as
being used (unique Latin binomials, e.g., Aloe vera),
plant uses (unique combinations of a species used for
an ailment or illness, e.g., Aloe vera for eye irritation),
and plant categories (unique combinations of a species

used for a category of ailments, e.g., Aloe vera sensory
system).
To compare the geographic/market structure of plants

and plant uses, we extracted lists of unique and shared
plants, plant uses, and plant categories in each market
[55]. In addition to these raw counts, we also used Eu-
clidian distance as a metric of the difference among
markets.
To evaluate plant importance, we used the logarithmic

informant consensus (LIC) index of [56]. Here, we con-
sidered markets as “occurrences,” so for a species:

LICs ¼ sum ðICu� ln FCusð Þ

where for each use of a species ICu= (FCu−NSu)/(FCu− 1),
FCu is the total reports of that use and NSu is the
number of species reported for the use.
To evaluate the diversity of uses across markets, we

calculated, for each plant that occurs in at least two mar-
kets, the percent of its uses that are unique to each
market.
All analyses were performed using the R program

package [57].

Results
In this study, we encountered 409 plant species belonging
to 319 genera and 122 families in all markets studied
(Table 1). In all markets, the most common plant families
used were Fabaceae (43 species, 10.5%), Asteraceae (34
species, 8.3%), Lamiaceae (24 species, 5.8%), Malvaceae
(16 species, 3.9%), Solanaceae (15 species, 3.7%), and
Euphorbiaceae (13 species, 3.1%). Almost all of all species
were known only by their Spanish names.
Most remedies were taken orally as decoctions/infu-

sions, and a much smaller number was applied as cata-
plasm. Applications involved preferentially leaves and
aerial parts of the plant.
Four hundred two species were used for medicinal

purposes. The most treated illness categories were
Non-specific symptoms and general illnesses (223 spe-
cies, 55.4%), Digestive system (208, 52%), Skin and sub-
cutaneous tissue (142, 35.3%), Respiratory system (131,
32.6%), Urinary system (119, 29.6%), Blood and circula-
tory system (107, 26.6%), and Infections and infestations
(100, 24.8%). Among the individual illnesses, indigestion
(167 species, 41.5%) stood out as the most common ill-
ness, followed by diuretic uses (155, 38.5%), emmena-
gogues (125, 32%), and flatulence (123, 30.5%) and
rheumatism, diarrhea, and use as laxative (120, 119, and
166 species, 30, 29.5, and 29%, respectively).
In the present study, almost without exception, the

small markets contained much less species than the
main markets. Markets in Bogotá had very large num-
bers of unique plants, and the difference between the
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plants they report is not explained by geographical
factors (the main origin of a human population within
different districts in Bogotá) (by 9 geographical zones:
p = 0.37; by 15 localities: p = 0.41) or size (by number
of species reported: p = 0.22) (Fig. 1). The proportion
of unique plants in the markets of Bogotá was gener-
ally high and did not show relations to geography or
market size (Fig. 2). Even the 11 plant species that
were most widespread among all markets did in fact

occurred only in relatively few markets (Fig. 3). Not
surprisingly, while generally low informant consensus
(IC) was highest for introduced species (Table 2).

Discussion
Overall, species richness encountered in Bogotá was
considerably higher than reported in studies in
Bolivia [50] but similar to what we encountered in
Peru [40–49]. The numbers of species used for each

Fig. 1 Ordination of Colombian markets in plant-space (plant species and their respective uses). The difference between the plants venders
report is not explained by geographical factors (by 9 geographical zones: p = 0.37; by 15 localities: p = 0.41) or size (by number of species
reported: p = 0.22)

Fig. 2 Proportion of unique plants in Colombian markets

Bussmann et al. Journal of Ethnobiology and Ethnomedicine  (2018) 14:43 Page 44 of 47



illness was astonishingly high in comparison to the studies
in Bolivia and Peru cited above. In contrast to studies in
Peru [42, 43, 49], or even Bolivia [50], the species compos-
ition and plant use divergence in the markets of Bogotá
were also very high. This was in contrast to both our ini-
tial hypotheses: While we had expected some discrepancy
in plant composition and use in different markets, very
much like in Peru [42, 43, 49] and Bolivia [50], the differ-
ences between the markets in Bogotá were much larger.
Similarly, in contrast to the expectation that larger mar-
kets would contain all plant species found in smaller mar-
kets, essentially every market in Bogotá was unique.

Rather than reflecting shared colonial heritage in plant
use, the markets in Bogotá reflected much more the origin
of the surrounding population, and each market focused
more on the plant resources from the populations’ origin
area. This might reflect that the human population of
Bogotá, with migrants from all over Colombia, is much
more diverse than the populations in the comparison
areas (Trujillo-Chiclayo in Peru with mostly coastal popu-
lation and Andean migrants; La Paz with a mixed popula-
tion of Quechua and Mestizo origin).

Conclusions
The present study indicated a very large species and use
diversity of medicinal plants in the markets of Bogotá,
with profound differences existing even between markets
in close proximity. This might be explained by the great
differences in the origin of populations in Bogotá, the
floristic diversity in their regions of origin, and their very
distinct plant use knowledge and preferences that are
transferred to the markets through customer demand.
Our study clearly indicates that studies in single markets
cannot give an in-depth overview on the plant supply
and use in large metropolitan areas.

Abbreviations
FCu: Use reports for a specific use; IC: Informant consensus; ICu: Informant
consensus for a specific use; LIC: Logarithmic informant consensus;
NSu: Species for a specific use
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Fig. 3 The 11 most widespread species among Colombian markets
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Table 2 Logarithmic informant consensus of Colombia species
exceeding the 95%ile (3.0)

Species LIC

Sambucus nigra L. 6.5

Matricaria chamomilla L. 6.3

Ocimum basilicum L. 5.7

Lippia alba (Mill.) N.E. Br. ex Britton & P. Wilson 5.2

Calendula officinalis L. 5.1

Ruta graveolens L. 5.0

Aloysia citriodora Paláu 4.9

Foeniculum vulgare Mill. 4.4

Trichanthera gigantea (Bonpl.) Nees 4.2

Juglans neotropica Diels 4.2

Persea americana Mill. 4.0

Allium sativum L. 4.0

Uncaria tomentosa (Willd.) DC. 3.9

Valeriana officinalis L. 3.5

Ambrosia peruviana Willd. 3.5

Equisetum bogotense Kunth 3.5

Columnea kalbreyeriana Mast. 3.4

Cymbopogon citratus (DC.) Stapf. 3.3

Petiveria alliacea L. 3.2

Lantana camara L. 3.2

Introduced species in bold
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