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ABSTRACT

Native trees and medicinal herb species are essential components in Latin American front and backyards.
They can be found as hedges and flourishing bushes in gardens, in small vases on terraces and balconies, in
vacant urban plots, and in peripheral lots and farms. They constitute a valuable resource for low-income
residents and a source of alternative medicine for many. In addition central markets and weekly fairs provide
a wide variety of species used in treatments for mild or chronic diseases, which are well-known by Latin
American citizens. This comparative study was carried out over the course of a decade in Lima (Peru),
Santiago (Chile), Belen (Brazil), Havana (Cuba), San José (Costa Rica) and Mexico City (Mexico). The
objective of this ethno-geographic study is to analyze traditional ecological knowledge, because the preservation
of garden biodiversity is crucial for a healthy urban environment, and because traditional healing practices and
ethno-botanical knowledge are important legacies for future generations.
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Introduction

The increase in our awareness of the value of
nature can be described as a slow and ongoing
process [1]. A fundamental aim of the Portuguese
Tropical Research Institute (IICT) has been the
investigation of ancestral farming, water management
and traditions of nature conservation, which are still
followed in indigenous communities today [2].
Healing practices using both cultivated and wild
medicinal plant species constitute part of the
scientific projects, because Portuguese legislation
allows unconventional therapies to be an option
available to the entire Portuguese population, under
strict public health regulations and control by the
Ministry of Health. 

For over a decade the IICT has chosen to
respond to general public interest in herbal medicine

and alternatives to conventional pharmaceutical drugs,
under the scope of multidisciplinary work involving
geographers, botanists, historians, anthropologists and
agronomists involved in tropical research. The aim of
the current project is to analyze traditional ecological
knowledge because garden biodiversity preservation
is crucial for a healthy urban environment, and
because traditional healing practices and ethno-
botanical knowledge are important legacies for future
generations.

The specific objectives were threefold: 1) to
examine garden and periurban farm biodiversity,
targeting the native flora grown within metropolitan
areas that have a common history of European
colonisation, particularly from the Iberian Peninsula;
2) to evaluate the prevalence of European plant
species in herbal preparations for domestic use, or to
be traded in local markets, for single use or to be
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combined with native plants or plants from other
geographical regions; 3) to compare concoctions,
infusions and macerations of particular herbs, barks,
roots or herbal mixtures recommended in the case of
chronic diseases such as arthritis and diabetes,
serious health problems such as tumours and cancer,
and finally in the case of eye infections. 

Materials and methods

The quest for medicinal plant cultivation began
within the framework of an urban agriculture project
co-sponsored by Praxis XXI and the Calouste
Gulbenkian Foundation, developed in the
municipality of Belen, Brazil, in 1998. Further
research was undertaken in 2005, including peri-
urban areas that had not been investigated before,
and was complemented by extensive archival research
examination [3]. Santiago, the capital city of Chile,
followed in 2002, 2003 and 2005. Peri-urban
farming,  as well as formal and informal medicinal
herb trade, was the target of sample research that
was complemented by fieldnotes from the 2003 and
2004 missions to Aymara territory [4, 5], a Mapuche
Indian healer interview in 2005 and ethnographic
records from Rapanui obtained during the 2006 joint
Portuguese and Chilean scientific mission to Easter
Island [6].

Mexico City was the research focus in 2004 and
native flora diversity fed another mission to the states
of Morelos and Puebla in 2006, in order to construct
an adequate picture of ancestral Aztec and Nahua
healing traditions within the very populous Central
Mexican metropolis. That same year Peruvian herbs
and associated prescriptions were investigated during
a trip to Lima. Aymara Indian traditions were again
gathered, whilst old Incan remedies were collected
among Quechua Indian healers and vendors. In 2009
fieldwork was developed in Central America and the
Caribbean Islands, in Havana, Cuba and San José,
Costa Rica.

Research drew on ethnographic data consisting
of surveys of urban gardeners and farmers totalling
785 testimonies, obtained during the exploration of
front and backyards, and through an examination of
cultivated plots located in peripheral neighbourhoods,
with the exception of Lima, where the desert climate
prevents cultivation (see Fig. 1).  Medicinal herb
traders were essential informants, the second source
of data on medicinal species preferences in every city
and country, 171 statements were obtained while
exploring central markets, local fairs and trading
posts, places where less wealthy Latin Americans
look for relief in the case of health afflictions or
when seeking to mitigate chronic diseases. In terms
of relative proportion the Peruvian herb vendors were
more numerous, but in absolute terms the traders of
the central Mexican metropolis were more abundant.

Finally traditional healers, plant doctors and
herbal therapists constitute a smaller group,
interviewed extensively during the fourteen scientific
missions to Latin America, Mexicans constituted the
majority of informants as compared to the remaining
metropolitan areas under investigation, which is in
conformity with the diversity of ancestral Indian
remedies, which are mostly reliant upon native wild
species, collected to prepare herbal concoctions or at
the behest of a faithful urban clientele. Axihuitl
(Eupatorium aschembornianum) is an endemic herb
that belongs to the Compositae family and grows
only above 2000 metres in the National Tepozteco
Park, in the Mexican state of Morelos. It is a good
example of an analgesic and stomachic species
recommended against ulcers by therapists of the
Nahuatl ethnic group. In the Mexico and Puebla
states, on the slopes of the Popocatepetl volcano,
another wonder herb, the Chicalotl (Argemone
Mexicana), belonging to Papaveraceae family, is part
of traditional Aztec healing of eye affections, as
historical records show [7], although the species is
now universally found in tropical regions. 

The source of data was a sample of 929
inquiries and 150 interviews, 91 of which were
obtained from pre-selected participants for
questioning, and the remainder among new
informants from the half a dozen cities researched.
Qualitative research included video records of
specific traditional healers who were interviewed and
urban gardeners, sometimes together with their
flourishing gardens. The plant species investigated
have been photographed so as to permit easier
dissemination of results to the scientific community
and to the general public.

Local knowledge of plant biology has been
sought together with domestic prescriptions and other
data related to its handling. Household composition,
the age and gender of informants, their profession,
socio-economic status, experience in gardening or
farming, when that was the case, time in business
when the respondents were solely traders, and years
of training and practice when they were medical
doctors or healers, formed part of the inquiry. Semi-
structured interviews assorted a wide range of
elements, because they took longer than the inquiry.
The same questionnaire was applied to all study-
cases, with the exception of questions about
particular disease therapies, which were introduced in
2004. The reason was the profusion of anti-cancer,
anti-rheumatic, anti-septic and anti-diabetic species
collected during the first missions to Brazil and
Chile, which drove our curiosity.

Results 

The Earth’s population was 6.5 billion
inhabitants in 2007. The increased volume and speed
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of cross-border transactions and people movements
favours the transmission of contagious diseases,
which is particularly worrisome in Latin American
urban areas, where urbanisation is already over 75%
[8, 9]. According to the World Bank, in 2003 49
million Latin American and Caribbean inhabitants
lived on less than 1 dollar a day and 134 million on
less than 2 dollars, corresponding to 9.1% and 24.9%
of the region’s population respectively [8]. Concerned
about a healthy urban environment, the United
Nations, headed by the Resource Centre on Urban
Agriculture and Forestry (RUAF), has pled for the
institutionalization of measures to promote organic
urban agriculture. However urban dwellers are the
main drivers of change because they are the
repository of ethno-botanical knowledge and of
ancestral healing practices. Their recovery is
fundamental to prevent species extinction and
maintain the social, cultural, economic and ecological
sustainability of metropolitan areas [10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20].

Garden biodiversity preservation is as crucial for
a healthy urban environment as it is for a better fed
and healthier urban population: 
1) The practice of agriculture in urban and peri-

urban areas increases food security, it constitutes
a source of oxygen that decreases air pollution
and the greenery beautifies the city. Empirical
research developed in the municipalities of
Belen, Brazil and La Pintana, Santiago, Chile,
have shown that fruit trees are first and
medicinal herbs second in terms of ubiquity in
front and backyards. Belen is known as the
Mango city, for these shady trees have been
planted along the streets of most central
neighbourhoods. Even chickens and duck are
commonly raised in front and backyards (34% of
citizens interviewed). As for La Pintana, in the
south of the metropolis of Santiago, it is
regarded as a quality municipality for each
family inhabits an allotment varying from one to
half a hectare. Gardens are fresh, native trees
develop wonderfully there, residents grow their
own vegetables, each group of allotments
(Huertos Mupuhue, Las Rosas and José Maza)
possess their own water irrigation system,
channeled from the nearby Maipo River. A
number of La Pintana residents still consider
themselves as farmers, professions ranging from
medical doctors, to truck drivers or public
functionaries that have a deep rooted love for
farming [21, 22].

2) The vegetables and fruit trees grown in home
gardens improve the nutrition of  less wealthy
households. In fact, 95% of the cultivated plots
visited in Belen (1998) and 87% in Presidente
Prudente (1999) produced fruits, whilst 22% in
the first case and 46% in the latter Brazilian city

maintained vegetable gardens [23]. The low-
income families declared that they spend two
thirds of their monthly income on food and thus
had to be reliant on the cultivation of vacant lots
in order to improve household food security and
nutritional health.

3) The surplus of cultivated food and medicinal
species can generate income and reduce poverty,
an important conclusion of the Mexican
scientific missions [24]. Farmers from peri-urban
Mexico City cropped European Romero
(Rosmarinus officinalis) and native Gordolobo
(Gnaphalium semiamplexicaule) together with
seasonal vegetables and fruit trees so as to
generate income by selling the herbs in the
nearby markets. Rosemary is usually sold fresh
for a wide range of applications, namely
rheumatic pains and headaches, and Gordolobo,
a popular expectorant and anti-asthma herb is
traded dry, inside or in the vicinity of Sonora
Market in Mexico City. By farming the year
round and travelling for trade twice a week
women managed to support a family, sometimes
as many as 16 children as I discovered in the
case of an Atlautla mother, the sole income
provider for her unemployed husband.

4) Most urban gardeners have no income to buy
chemical fertilizers and herbicides and therefore
farmed allotments, as front- and backyards are
irrigated together with necessary nutrients on a
daily basis, which was found to be the case even
in the very rainy Belen, located in the Amazon
region, where urban gardeners had water saving
habits and remarkable wastewater practices.
Examples are pot and front-yard irrigation with
mixtures of milk and water following breakfast.
This applied to individuals whose milk had been
heated, the leftovers being carefully added to the
irrigation water. Urban dwellers also used
wastewater from vegetable and meat washing
processes, following lunch preparation leftovers
where separated for the animals they raised and
to organically fertilise the garden. Several
authors have noted improved sanitation solutions
and waste recycling, with frequent usage of
compost from elsewhere [16, 20, 25]. 

5) Gardening improves physical and psychological
health due to increased physical activity. The
good physical state and conversation skills of
urban gardeners over 60 years old were common
to Havana, Cuba and Belen, Brazil [26]. Half of
the urban gardeners questioned in Havana in
2009 were over 60 and 10 % were over 80
years old. In Belen, Brazil, the numbers were
not as impressive yet 23.6% of urban gardeners
questioned were over 60 and 11.9% were over
70. The oldest females I have interviewed during
fourteen missions to Latin America were from
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Belen, two 97 year old ladies I found tending
their own food and health garden.

6) The growth of medicinal species and the
consumption of herbal remedies help to improve
the treatment of chronic diseases and frequently
resolve mild health problems, such as colds and
diarrhoea. In San Jose, Costa Rica, every family
grows or buys Camomile (Matricaria
chamomilla) in local markets and digestive herbs
such as European Dandelion (Taraxacum
officinale) are grown in order to be eaten in
salads accompanying daily meat or fish dishes.
These uses have been confirmed by chemical
analysis and pharmaceutical assessments [27]. In
the city of Havana, Cuba, urban dwellers grow
Tilo (Justicia pectoralis) to consume as a
sedative and anti-influenza infusion.

A summary of taxonomic and medicinal
knowledge collected during the scientific missions is
provided in Fig. 2, which incorporates the top
ranking species of those that have been researched,
by country and metropolitan area, which total 424
species. Common names are in Spanish, (with the
exception of Brazil, where the designation is
obviously Portuguese), exactly as they have been
collected during the interviewing process, followed
by the binomial that makes up the scientific name
together with the abbreviation of those botanists who
identified and classified the plant species, adopting
the accepted Missouri Botanical Garden taxonomy
[28].

All of the top ranking medicinal plants are
eclectic herbs that are easily grown in front and
backyards, have mild effects as sedatives, and are
preferred because they offer the possibility of
diminishing the stress that afflicts most of citizens.
Common names date from the early years of
colonisation and they either designate a European
species, as mentioned, or they have been named after
a different European species that nevertheless
possessed matching medicinal applications: Melisa is
Toronjil, in Spain and Erva-Cidreira, in Portugal;
Cuban Tilo has been given the common name of the
similarly utilized old world tree (Tilia europaea),
even though it is a Caribbean herb that grows to half
a metre. Domestic prescriptions constitute the bulk of
the research results, using parts of plants cropped in
gardens and lots by farmers, followed by wild
species collected from vacant plots and traded in or
near markets by indigenous peasants [29]. Following
Hurley et al. [30] gardens and farms are termed as
landscapes of production, while collecting is
practiced in landscapes of consumption.

Even though the preferred medicinal species has
a European origin in half of the  metropolitan areas
researched, local diversity is so exceptional that the
sample results show Native American plants to be by

far the most farmed, traded and consumed. Figure 3
summarises the geographical origin of medicinal
species. Approximately 58.9% of the consumed
stems, leaves, roots, barks and, tubers are from the
New World originally, 13.2% are European and 11.3
% Asian, namely fruit trees. Because eighteen (18)
plant species from Belen have not been identified by
local taxonomists, as well as six in Santiago, two in
Havana and three in San José, Costa Rica, where the
task was more difficult because I was unable to find
scientific partnerships, it is probable that American
species might be more prevalent as those were
considered local by the interviewed persons, mostly
urban gardeners.

Discussion

The innate desire to re-establish links with nature
is an aspect of urban nostalgia and has been
discussed in the relevant literature [31]. Wilson
called it biophilia [32]. Urban and peri-urban forests
are not only microclimate regulators, augmenting
relative humidity and, decreasing wind speed and air
temperature, they also have enormous value as
removers of air pollutants. In this study the
surrounding forests, as is the case in Belen (Cotijuba,
Marajó, Onça Islands), are easily accessed by boat
and provide medicinal wild species for local market
suppliers. In fact, the Amazon River and its
tributaries act as liquid roads where local peasants,
called Caboclos, catch fish, situating their elevated
wooden houses along the margins of the rivers, and
using the fruits, barks, aerial roots and tree leaves as
food and medicine. The regulating and healing
powers of the forest are also noticeable in the
Central Mexican metropolis, where results have
shown that traded wild species come from
Popocatepetl and, are cropped on the slopes located
in both the Mexico and Puebla states, or in the
northern Morelos mountains [24, 29]. The volcano is
two to three hours to the east of Mexico City, and
Sierras Tepoztlán and Ajusco-Chichinautzin are just
one hour to the north of Cuernavaca, the state capital
city of Morelos [33].

As Malcolm stated in his book “Cities and
Cultures”, culture represents and reconstructs the
economy [34]. Culture is both a noun and a verb in
this instance, and it exists alongside the verb to
cultivate. It would be impossible to understand the
preference for certain medicinal species to the
detriment of others without studying the ancestral
cultures that explain certain preferences based upon
tradition, superstition and, religion as much as the
demonstrative effect [35]. Peruvian Amazon Indians
use Palo Santo (Bursera simaruba) bark and leaves
against asthma; Costa Rican Maleku Indians use it
for its diuretic properties; Mexican Nahuas use it
against fever. 
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Fig. 1: Surveys of medicinal species cultivation, trade and consumption in Latin America

Fig. 2: Medicinal species preferences in six Latin American Metropolitan Areas

The Cabecar Indians of Costa Rica prevent
insect bites covering their skin with Achiote (Bixa
orellana) fruit pulp; several Mexican ethnic groups
use the fruit oil to heal skin affected by leprosy;
today Quechua Peruvian Indians combine Achiote
leaves with Huamampinta (Chuquiraga spinosa) to
resolve prostate cancer, but in the past the species
were used as diuretic. Last but not least, in Chile
Miro Tahiti (Melia azedarach) leaves are combined
with Parsley and consumed in an infusion against
gonorrhea, an old Rapanui prescription from Easter
Island that is also in use on the mainland. In
Havana, Cuba, the concoction is applied to the skin
in the case of leprosy, while the bark is taken orally

against worms on the recommendation of Nahua
Indian healers, in Mexico.

Following conventional wisdom in regard to
qualitative methodology, the current geographical
research seeks to understand places in a global
context using relevant literature, statistics, historical
documentation and fieldwork [36]. Comparisons of
prescriptions for the same plant species enrich the
analysis in geographical,  botanical and
pharmaceutical terms. Most scientific literature covers
one specific herb or tree, in a particular place, and
lacks systematic geographic comparisons. Although
there is no doubt that those are highly relevant and
revealing  studies  with a wide range of applications
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Fig. 3: Medicinal Species Geographical Origin

[37]. The originality of this study is the provision of
data on people’s preferences and the systematic
comparison of the usage of comparable medicinal
species, which help to confirm active principles and
healing virtues whenever there are universal
applications.

Cashew (Anacardium occidentale), an
Anacardiaceae family species, has been proven to
effect sugar regulation. Thought to be from Brazil,
the tree was found in 17% of Belen’s front- and
backyards in the 1998 survey. Believers in Mexican
herbal remedies prefer to eat Nopal (Opuntia
tomentosa), a native cactus cooked with salt, and
consumed on its own, or together with the fruit, in
order to control diabetes, an old Aztecan prescription.
In Peru ancestral Incan traditions dictate that one
should eat half a raw Yacon (Polymnia sonchifolia)
every morning for the same purpose.

Aloe vera, believed to be of African origin, is a
wonderful Xanthorrhoeaceae family species used in
remedies against arthritis, or is consumed in the case
of cancer. The juice of one stem, combined with
honey and whiskey, is prescribed for prostate cancer
in Costa Rica. Aloe is among the top ten most
farmed and consumed species in five of the six
metropolises investigated, the exception being
Santiago. In Chile Cat’s Claw (Uncaria tomentosa)
is preferred to mitigate cancer pains and to reduce
tumours, and is recommended in a bark concoction.
Whilst in Belen the fresh leaves are recommended in
infusions. Yet this South American species is always
prescribed against cancer and tumours.

In Mexico European Rosemary (Rosmarinus
officinalis) is in competition with native Arnica
(Heterotheca inuloides) in remedies and cataplasms
against rheumatic pains, and with Nopal in leaf
infusions  against   diabetes.  In  Chile  the  whole

Rosemary plant is immersed in boiled water, the
infusion being prescribed against tumours and as a
diuretic, on its own or combined with endemic Pichi-
Romero (Fabiana imbricata). In Cuba the European
Labiatae species is taken orally against insomnia in
a domestic preparation with the Geneva alcoholic
drink. 

Lemon (Citrus medica) and lime (Citrus
aurantiifolia) juices, as much as the Rutaceae leaf
and flower infusions, are universally applied as an
eye cleaner in case of eye infections. Another
example is the infusion of Rose (Rosa div
centifoliae) petals in eye washes as much as
Camomile (Matricaria chamomilla) flowers, an
accepted anti-septic. Serious eye troubles such as
glaucoma are said to be healed with Everlasting Life
(Bryophyllum calycinum), but no medical evidence of
such a miracle has been presented thus far.
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