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CULTIVATED AND WILD PLANT GENETIC RESOURCES FROM
CHOCO DEPARTMENT COLOMBIA

RECURSOS FITOGENETICOS SILVESTRES Y CULTIVADOS DEL
DEPARTAMENTO DEL CHOCO COLOMBIA

MicueL A. Mebinal, Jaive ProHeENs?Z, FERNANDO Nuez?

ABSTRACT

The department of Choc6, Colombia is an area with a great diversity of plants, many of which are used for
food purposes. A study (1999-2002) made for cultivated and wild edible plants in some river basins and
markets of the Department found 75 species (33 cultivated, 35 wild or naturalized, and 7 both cultivated and
naturalized or adventitious) from 25 botanical families. Results are presented on the features specific to the
Chocé, and on the importance and value of each species. Most species, either cultivated or wild, are
destined for local markets, although some cash crops exist (mainly banana and cocoa). Several species, like
borojo6 (Borojoa patinoi), are endemic to the Chocé. Also, some types of rice and maize able to resist
seawater intrusions are of particular interest. It is remarkable that a significant number of the plants used are
wild or naturalized, with many plants from other regions seemingly adapted well to the natural environment
of the Chocé. In general, a great diversity of types exists within each species, and, in the case of cultivated
plants, there are few improved varieties. In conclusion, in the Choco there is a great diversity of plants used
for food purposes and a considerable associated ethnobotanical knowledge, which has mostly remained
neglected and unknown to the rest of the world.
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RESUMEN

La zona del departamento del Choco, Colombia, posee una gran diversidad de plantas, muchas de las cuales
se utiliza con fines alimentarios. En un estudio realizado entre 1999 y 2002 en busca de plantas comestibles
silvestres y cultivadas en algunas cuencas fluviales y mercados del departamento se hallaron 75 especies
(33 cultivadas, 35 silvestres o naturalizadas y 7 tanto cultivadas como naturalizadas o adventicias) perte-
necientes a 25 familias botanicas. Se presentan resultados acerca de las caracteristicas especificas del
Chocd, y la importancia y el valor de cada especie, la mayoria de las ellas, tanto cultivadas como silvestres,
se destina a los mercados locales, si bien existen algunos cultivos comerciales (principalmente cacao y
bananos). Numerosas especies, como el borojé (Borojoa patinoi), son endémicas del Chocé. También son
de particular interés algunos tipos de arroz y maiz capaces de resistir las intrusiones de aguas marinas. Es
de notar que un nimero significativo de las plantas utilizadas son silvestres o naturalizadas, y muchas son
plantas provenientes de otras regiones que parecen haberse adaptado bien al ambiente natural del Chocé.
En general en cada especie existe una gran diversidad de tipos, y en el caso de las plantas cultivadas hay
algunas variedades mejoradas. En conclusion, en el Chocd hay una gran diversidad de plantas que se
emplean como alimentos, y un considerable acervo de conocimientos etnobotanicos relativos con las mis-
mas, que en su mayor parte el resto del mundo no conoce o no se valora.

Palabras clave: Plantas cultivadas y silvestres comenstibles; Departamento del Chocé;
Recursos fitogenéticos.
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Figure 1. Situation of the Depart-
ment of Chocd Colombia (A) and
the area surveyed (B), which
includes the rivers Atrato, Baudd
and their tributaries. Bodiversity
and the cultural diversity of the
Chocé communities (Mosquera
and Arenas 1995).

1990). This accumulation of
biodiverdty is a consequence of
the exigence of multiple micro-
environments, the high rainfdl of
over 11.000 mm/year, the high
| average temperatures (mean
minimum: 24°C; mean maximum.
28°C) (data from the Solar
Station of the Universdad Tec-
nologica del Choco), and to an

.......

and Narifio to the south (Figure 1). Department of
Choco has 817.000 inhabitants, of which
approximately 73% lives in urban areas. Most of
the population (90%) is Afro-American, while the
rest is formed by descendants of Europeans (6%)
and Native American Indians (4%). Within the Cho-
€O, 71 Indian reserves cover 16% of the area
Around 30.000 Indians, mainly from the Emberas
and Waunana tribes, but also from the Katios and
Kunas, are spread among 210 communities. The
Choco Department is one of the poorest regionsin
Colombia, with most of the population having their
basi ¢ needs unsatisfied (Departamento Naciona de
Planeacion 1992).

The Department of Choco holds one of the grestest
diversties of plants in the world (Gentry 1982). It
has been estimated that in its 47.000 kn? there are
between 8.000 and 10 000 species, many of which
are endemic (Gentry 1982; Forero and Gentry
1989). Inthisrespect, morethan 350 treeswith trunk
diameters>10 cm at breast height have been found
in 1 ha(Faber-Langendoen and Gentry 1991). This
great variety of plants is matched by an equaly
impressive fauna (Kirkbride and Faber-Langendoen
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dtitudind rangefrom sealevd to
3600 m, ranging from coastal
plains and river beds to mountainous areas (Gentry
1982, 1988). Despite heavy rainsdl year, thereisa
more intense «wet season» from April to October.
Itisthe only Department of Colombiathat has plant
formationsranging from thetropical pluvid forest to
the high mountain forest (Gentry 1982).

Among this biodiversity, many plants exist with
promising properties for different uses. Indian
communities have made practical use of the foredt,
without dtering the equilibrium of the ecosystems,
and dso have usad cultivated plants. In this way,
they have accumulated a huge ethnobotanical
knowledge associated with the use of the wild and
cultivated plants. The utilization of plants, from the
medicind and nutritiond point of view, has had an
important rolein the cultura evolution of the Chocd
communities. The interaction between the Indians
and the Afro-American communities led to an
enrichment of ethnobotanical knowledge due to the
introduction of some plantsand thelr associated uses,
aswdll asfor the use of plants native to the Chocd
with properties or characteristics smilar to those
present in ther regions of origin. In consequence,
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thereisastrong relaionship between the biodiversity
and the culturd diversity of the Chocd communities
(Mosgueraand Arenas, 1995).

However, both the biodiversity and the ethno-
botanica knowledge of the Department of Chocd
are in danger. Deforestation is resulting in the
elimination of many wild species, and in soil erasion.
At the same time, many autochthonous cultivated
plants are being neglected, as they are displaced or
replaced by others, so that an important part of the
diversty and associated knowledge is being lost
(Medina 1999).

Regrettably, studies on the diversity of plants used
by humans and their associated ethnobotanical
knowledge in area have been very few. The lack of
persond security in many rurd areas of Colombia,
including the Department of Choco, makes field
surveying difficult. The present work presents the
results of a survey for food plants and associated
ethnobotanica knowledgein the Chocd Department.
The objectives are to obtain ethnobotanical
information on the most important food plantsin this
unique region, and to describe and discussthe most
prominent festures of the plant materid.

MATERIAL AND METHODS

The areasto be surveyed were salected so that they
included the diversty of environments and ethnic
compoasition of the Department of Chocd. Theareas
visted lie between 4°N and 6°N and 76°W and
77°W and correspond to the basins of the rivers
Atrato, San Juan and Baud6 and thelr tributaries:
Munguido, Quito and Cabi for the Atrato river;
Condoto, Ir6, Suruco and Tamanéfor the San Juan
river; and Pepé for the Baudo river (Figure 1).
Populations visited were Quibdd, Puerto Conto,
Campo Bonito, Munguido, Istmina, Andagoya,
Condoto, Pie de Pepé and Suruco.

Vistswere carried out during the period 1999-2002
and during al the year. The surveys included home

gardens, orchards, commercid fields, wild areasand
local markets. Asthere are few passable roads, an
important part of the survey of the river basins was
performed using canoes.

Whenever possible, ethnobotanica information was
collected by means of persona interviews with
farmers, either on thefarms or in markets; retailers,
locd authorities; and owners of home gardens. We
also collected information on the importance
(assessad as frequency of use and how common
each crop or wild species was in the markets) and
the market vaue of each species. The frequency of
use and presence in the markets was measured by
ng the overdl presence of each species and
its relative importance for the retaler in terms of
quantity sold from the market stands thoughout the
year, and evaluated on a scale of 1 to 5 (1= con-
sumption or presence in markets very occasond,;
5=consumption or presence in the markets very
common). The market priceinthelocd marketswas
a0 evauated usng a smilar scale (1=very low,
usualy <US$ 0.25/kg; 5=very high, usudly >US$ 2/
kg). Samplesof the plantssurveyedinthefiddswere
classfied and preserved in the herbarium of the
Technological University of Choco. Whenever
possible, seeds were also extracted and conserved
in the Technologicd University of the Choco.

RESULTS

Seventy-five pecies of edible plants belonging to
25 familieswere studied. Of these, 33 specieswere
cultivated, 35 species wild or naturaized, and 7
species were both cultivated and naturalized or
adventitious(Table 1). Thefamilieswith thegrestest
number of species were Solanaceae, Rutaceae,
Annonaceae, Arecaceae, Cucurbitaceae,
Musaceae, Myrtaceae and Passifloraceae. The
great number of wild and naturaized plants thet are
harvested in the wild forests is remarkable. Within
the home gardens, orchards and loca markets, a
grest diversty of cropsand varietieswasfound. An
important characteristic was the absence of modern
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Table 1

Scientific and common names, type of use, type of plant (A)

Scientific name Common name Type of use Plant type* Importance Value
Annonaceae Annonaceae Annonaceae Annonaceae Annonaceae
Annona cherimolia Chirimoya fruit W 2 1
Annona diversifolia Anén fruit w 1 1
Annona glabra Andn fruit W 1 1
Annona muricata Guanabana fruit (03 5 5
Annona reticulata Anon fruit W 3 3
Annona purpurea Anén fruit W 1 1
Araceae Araceae Araceae Araceae Araceae
Colocasia esculenta Mafafa cooked W 3 2
Xanthosoma sagittifolium  Rascadera cooked W 3 2
Arecaceae Arecaceae Arecaceae Arecaceae Arecaceae
Attalea allenii Téparo oil w 2 1
Bactris gasipaes Chontaduro cooked c 5 4
Elaeis guineensis Palma Africana oil W 3 1
Elaeis oleifera Corozo oil W 3 1
Jessenia bataua Mil pesos — Seje oil w 3 1
Bixaceae Bixaceae Bixaceae Bixaceae Bixaceae

Bixa orellana Achiote- bija colorant w 5 2
Bombacaceae Bombacaceae Bombacaceae Bombacaceae Bombacaceae
Patinoa almirajo Almirajo fruit w 2 2
Quaribaea cordata Sapote fruit C 5) 3
Bromeliaceae Bromeliaceae Bromeliaceae Bromeliaceae Bromeliaceae
Ananas comosus Pifia fruit C 5 3
Caricaceae Caricaceae Caricaceae Caricaceae Caricaceae
Carica papaya Papayo fruit wi/C 5 3
Clusiaceae Clusiaceae Clusiaceae Clusiaceae Clusiaceae
Garcinia madrunno Madrofio fruit w 3
Cucurbitaceae Cucurbitaceae Cucurbitaceae Cucurbitaceae Cucurbitaceae
Cucumis melo Meloén fruit wi/C 3 2
Cucurbita ficifolia Alcayota fruit wiC 2 1
Cucurbita maxima Zapallo cooked wiC 5 4
Cucurbita moschata Zapallo cooked wiC 4 3
Cucurbita pepo Zapallo cooked wicC 4 3
Sicana odorifera Melocotén fruit W 2 1
Dioscoreaceae Dioscoreaceae Dioscoreaceae Dioscoreaceae Dioscoreaceae
Dioscorea alata flame motete cooked C 4 2
Dioscorea cayennensis flame cooked C 2 2
Dioscorea trifida Name cooked Cc

Euphorbiaceae Euphorbiaceae Euphorbiaceae Euphorbiaceae = Euphorbiaceae
Manihot dulcis Yuca cooked (03 5 3
Phyllanthus acidus Grosella fruit W 1 1
Fabaceae Fabaceae Fabaceae Fabaceae Fabaceae
Canavalia rosea Haba de monte cooked w 1 1
Inga edulis Guama o Chiruma  fruit W 3 2
Lauraceae Lauraceae Lauraceae Lauraceae Lauraceae
Persea americana Aguacate fruit C 5 3
Lecythidaceae Lecythidaceae Lecythidaceae Lecythidaceae Lecythidaceae
Gustavia superba Pacé6 cooked w 2 1
Lecythis minor Pacé de monte cooked W 1 1
Melastomataceae Melastomataceae Melastomataceae Melastomataceae Melastomataceae
Bellucia axinanthera Coronilla fruit w 1 1
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Table 1
Scientific and common names, type of use, type of plant (B)

Scientific name Common name Type of use Plant type* Importance Value
Moraceae Moraceae Moraceae Moraceae Moraceae
Artocarpus altilis (seedless) Arbol del pan maceta cooked c 4 2
Artocarpus altilis (ceded) Arbol del pan con semillas cooked C 4 3
Musaceae Musaceae Musaceae Musaceae Musaceae
Musa acuminata Primitivo cooked/fruit C 4 2
Musa balbisiana Popocho cooked/fruit C 3 1
Musa paradisiaca Dominico hartén cooked/fruit C 5 3
Musa sapientum Banano cooked/fruit C 5 2
Myrtaceae Myrtaceae Myrtaceae Myrtaceae Myrtaceae
Psidium guajava Guayaba fruit C 5 3
Psidium guineense Guayaba agria fruit C 5 4
Syzygium jambos Pomo fruit C 2 1
Syzygium malaccensis Pomo rosa fruit W 4 2
Passifloraceae Passifloraceae Passifloraceae Passifloraceae Passifloraceae
Passiflora edulis Granadilla fruit W 4 4
Passiflora ligularis Granadilla fruit W 4 4
Passiflora quadrangularis Badea fruit C 5 4
Passiflora vitifolia Granadilla fruit w 4 4
Poaceae Poaceae Poaceae Poaceae Poaceae
Oryza sativa Arroz cooked C 5 3
Saccharum officinarum Cafa procesado C 5 2
Zea mays Maiz cooked C 5 3
Rubiaceae Rubiaceae Rubiaceae Rubiaceae Rubiaceae
Borojoa patinoi Borojé fruit wiC 5 4
Rutaceae Rutaceae Rutaceae Rutaceae Rutaceae
Citrus sp. Limén verrugoso fruit w 5 2
Citrus aurantiifolia Limon criollo fruit c 5 3
Citrus aurantium Naranja agria fruit C 4 2
Citrus grandis Toronja fruit C 3 1
Citrus limon Limon pajarito fruit c 5 3
Citrus medica Cidra medicinal wW 1 1
Citrus sinensis Naranja dulce fruit C 5 3
Sapotaceae Sapotaceae Sapotaceae Sapotaceae Sapotaceae
Pouteria caimito Caimito fruit w 4 3
Solanaceae Solanaceae Solanaceae Solanaceae Solanaceae
Capsicum annuum Aji dulce condiment w 3 1
Capsicum baccatum Aji pique condiment W 3 1
Cyphomandra crassifolia Tomate de arbol silvestre fruit w 1 1
Lycopersicon esculentum Tomate condiment C 5 3
Physalis peruviana Uchuva fruit C 3 2
Physalis philadelphica Tomate de céscara cooked w 1 1
Physalis pubescens Uchuva fruit W 1 1
Solanum sp. (Section Lasiocarpa) Lulo silvestre fruit w 1 2
Solanum jamaicense Friega plato fruit wW 1 1
Solanum muricatum Pepino dulce fruit C 3 2
Solanum quitoense Naranijilla fruit C 4 2
Solanum sessiliflorum Lulo fruit C 4 3
Sterculariaceae Sterculariaceae Sterculariaceae Sterculariaceae Sterculariaceae
Theobroma bicolor Bacao processed/ fruit W 3 2
Theobroma cacao Cacao C 5 3

processed

(W=wild or weedy; C=cultivated), importance as assessed by the frequency of use and presence in the markets (1=very low;
5=very high) and value (1=very low, usually below 0.25 US$/kg; 5=very high, usually above 2 US$/kg) of the food plants surveyed.
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boiling the leaves is used as an
andgesic for somach pains, and dso
as an anthelmintic. Wild species
frequently found in markets include
A. cherimolia Mill. and A. glabra
L., dthough other species, such as
A reticulatal.,A. diversifolia SAf.
and A. purpurea Moc, are found
occasondly. Thefruits of thesewild
pecies are used in asSmilar way to
those of A. muricata, athough they

k. VAR oM

usudly are smdler in sze and less
appreciated. Because of this, among
al the species of this family,
A. muricata fetches the highest
market price.

Araceae. The most prominent

Eo

Xanthosoma sagittifolium (L.)

varieties. Some examples are shown in Figure 3.

The most noteworthy characterigtics of the families
and speciesfound in the survey, either because they
differ from those of other regions, or because they
present types of use, management or harvesting
characterigtic of the Choco region, are commented
upon below. Other families and species found are
not included here as they presented no remarkable
difference from other regions.

Annonaceae . Within thisfamily, severd species of
genus Annona are used, dthough the only species
cultivated on a commercial scale is Annona
muricata L. (1) A. muricataisthe most important
species in the markets, and, apart from being
cultivated in commerad fidds itisdsofoundin home
gardens and smdll orchards and is characterized by
fruits that are very aromatic and have ajuicy pulp.
There isalot of variaion for shape (ovoid, pear-
shaped, heart-shaped and round). This species is
used to preparejuices, ice creams, refreshmentsand
hasahigh commercid vadue. Thejuice obtained after
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Figure 3. Araceaes Edibles from Choc6: Colocasia esculenta (L.)y

gpeciesin the Choco arerascadera
(Xanthosoma sagittifolium (L.)
Schott.) and mafafa (Colocasia
esculenta(L.) Schott.), whicharefoundinthewild.
Both specieshave asmilar importancein the market
and their vaueis smilar. Rascadera produces small
rhizomes (around 6x10 cm). C. esculenta produ-
ces bigger rhizomes, white or yellow in colour. The
rhizomes of both species have a brown hairy skin.
They are used as a source of carbohydrate, either
cooked with At, or asaningredient of sews (Figu-
re4).

Arecaceae.Pdms provide theinhabitants of Choco
with basic dements for daily exisence, including
foodstuff, beverage, ail, fibre and construction
materias. The most important palm, assessed by its
abundance in the market place, is the cultivated
chontaduro (Bactris gasipaes HB&K). Other
species of this family, which are found in the
markets and are harvested from the wild or from
naturaized individuds, are the palma mil pesos
(Jessenia bataua Burret), the taparo (Attalea
allenii H.E.Moore), the African pam (Elaeis
guineensis Jacq.) and the corozo (E. oleifera
(Kunth) Cortés).
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Bombacaceae. All species found
from this family are used for ther
fruit, which is eaten raw as afresh
fruit. The most important issapote
(Quararibea cordata (Humb &
/e Bonpl) GarciaBarr & Hérnandez).
& It bears fruits having a diameter of

Figure 4. Aracaceaes edibles froml Chocé: Attalea allenii H.E.Moore,

Oenocarpus bataua, E. oleifera (Kunth) Cortés.

Figura 5. Bixa orellana L.

Chontaduroisacommercidly cultivated native pam.
Severd locd varietiesexis. They can bedigtinguished
by the colour of the skin, which can be ydlow,
orange, red or green. The fruit of B. gasipaes is
nutritionaly equilibrated, since it contains balanced
quantitiesof protein, fat, carbohydrates, vitaminsand
mineras. PAm hearts, which are used in sdads and
other dishes, are obtained from young plants.

Among the wild species of pams, the palma mil
(Oenocar pus bataua)pesosis of greet interest. Its
fruits are black or purple coloured, with a diameter
of 2to 4 cm. Fruitshave athin mesocarp fromwhich
an oil Imilar in compogtion to dlive oil isextracted.
The mil pesos pam ail is used for cooking and in
folk medicine. Methodology is being developed in
the region for in vitro propagation in order to select
plants with greater yield and better fruit quality
(Medina 1999).

Bixaceae. Bija (Bixa orellana L.) isawild plant
widely used as a condiment and as a colorant. The
fruit isa capsule with ared or yellow papilla. A red
colorant is extracted from the pulp, which is used
primarily to season foods. Some Indian tribes, like
the Emberas, useit for body decoration (Figure 5).

10 to 16 cm and a weight of
around 1 kg, with ahard greenish-
brown skin. The fibrous pulp is
orange to red and with a sweet
flavor. Another important speciesin
this family is almirajo (Patinoa
almirajo Cuatrec.), which is very
common in the Choco. It isatree
of 2min height that produces 20-
to 40-cm long, pear-shaped or
ovoid fruits, with a hard, opague
ydlowigh, skin. Thepulpisydlow with an acid-svest
flavour. Sgpote usudly fetches higher prices than
amirgo (Figure 6).

Bromeliaceae. The species with most relevanceis
the pineapple (Ananas comosus (L.) Merr.). Inthe
Chocd, varieties smilar to those common in other
Colombian and international markets are found.
However, there are many cultivated and wild loca
formsthat yidd smdl-szed ovoid fruits that have a
sour flavour; they are used primarily as purges and
asintestind parasticide (Figure 7).

Caricaceae. Theonly specieswith some economic
importance in the Chocd isthe papaya (Carica pa-

|

Figure 6.Bombacaceae edibles from Choc6: Quararibea
cordata (Humb. & Bonpl.) Garcia-Barr. & J. Hernandez) y
Patinoa almirajo Cuatrec.
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Figura 7. Ananas comosus (L.) Merr.

paya L.). It is cultivated, but can adso be found
growing wild in many habitats, becoming aninvasive
weed in some cases. The morphology of the fruit of
thelocd races does not differ from those el sewhere
in Colombia, but, asin the rest of the country, there
is greet variaion in shape, sze and colour (Figure
8).

Figura 8. Carica papaya L.

Clusiaceae.Within this family there is a plant
endemic to the Choco, the madrofio (Garcinia
madruno (Kunth) B.Hammd). Itisasmal treethat
providesfruits 3 to 7 cmlong with aprominent apex.
The pericarp is yelow, rough, and there is a sweet
and sour white pulp that contains 3 or 4 seeds. It is
not cultivated, but thefruitsof wild treesare harvested
(Figure9).

Figura 9. Garcinia madruno (Kunth) B. Hammel
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Cucurbitaceae.Most of the species consumed in
Choco are found in the wild or as weedy forms. In
this way, broad morphologica variability can be
found for Cucurbitaficifolia Bouché, C. maxima
Duchesne, C. moschata Duchesne ex Lam. and
C. pepo L. In the same way, there are naturaized
plants of melon (Cucumismelo L.) and melocotén
(Scana odorifera (Vel.) Naudin) thet are harvested
for ther fruits. The species from this family most
frequently found in the market are the squashes and
pumpkins, Cucurbita maxima, C. moschata and
C. pepo, which are d 0 the speciesthat, within this
family, fetch a higher market price (Figure 10).

Figure 10. Cucurbitaceae edibles form Choco

Dioscoreaceae. Thisfamily isused for itsrhizomes.
The commercid species in Chocd are Dioscorea
alata L., D. cayennensisL. and D. trifida L.
Although they are mogtly cultivated, they can dso
be found wild, being gathered and consumed, after
being cooked with sdt, asasource of carbohydrates.
Among them, D. alataisthe most common, athough
prices are smilar (Figure 11).

Euphorbiaceae. The species with greatest
importance in the loca market is the yucca (sweet
Manihot esculenta Crantz). It is cultivated for its
edible tuberousroot, whichisrich in starch. It hasa
brown skin and white or yelowish pulp. Shape is
variable, although usualy cylindrical. Forms of
different Sze exis, so that the weight of aroot can
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Figure 11. Dioscoreaceae edibles fronm Chocé:
Dioscorea alata, D. trifida

diversty of varieties, but, in generd, they are
big, sothat locd varieties haveafruit weighing
between 250 and 1000 g. The skin may be
thin or thick, and smooth or rough. The pulp
of the ripe fruit in some cases is yelowish,
soft and with a buttery texture; in othersit is
pale green and soft or fibrous. The most
common useisasan ingredient in salads and

Figure 12. Euphorbiaceae edibles from Choc Manihot
esculenta Crantz.

reach 5 kg. Another species of interest, but with a
different use it is grosella (Phyllanthus acidus
Skeds)), which is naturdized; the fruits, which are
yelow, kidney-shaped and 2 cm in diameter, are
harvested for consumption asfresh fruit (Figure 12).

Fabaceae. Withinthisfamily therearetwo prominent
Speciesthat arefound in the wild, namely guama or
chiruma (Inga edulis Mart.) and haba de monte
(Canavalia rosea DC.). For guamaor chiruma, as
in other regions of South America, there are many
forms. The most common ones, called guama,
correspond to thick flattened pods 60 to 80 cmlong,
with a sweet and spongy edible aril that coversthe
black seed. The chirumatypeshavecylindrica, 2to
3 cm diameter, pods that are found in the wild and
are aso used as a shade plant for banana borojo
crops. The haba de monte has yellow-green pods
up to 30 cmlong. The seedsare used mostly asani-
ma feed (Figure 13).

Lauraceae. Theonly specieswithimportanceisthe
avocado (Persea americana Mill.), which is culti-
vated in home gardens and small orchards, as well
asinintengve plantings as a cash crop for export to
other parts of Colombia. There is an important

for preparing sauces (Figure 14).

L ecythidaceae. The most important species
of this family in the Choco is the paco
(Gustavia superba O. Berg), which is
endemic to thisregion. It is found in the wild
and hasgreen, spherica, 10to 16 cm diameter
fruits that present a hard, oily and carotene-
rich pulp. It is used boiled in soups. Another
species of the samefamily is Lecythis minor Jacq.,
which is wild and has edible nuts, athough its
presence in the markets and the vaue of its fruit is
lower than that of Gustavia superba (Figure 15).

Melastomataceae. The most important pecies is
coronilla (Bellucia axinanthera Triana), which is
foundinthewild sate. The profitable part isthefruit,
which is semi-spherica, 3cm in diameter, with
remains of the accrescent calyx tha form akind of
crown of yellowish-green colour. The pulp is sweet

Figura 14. Persea americana Mill.
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Figure 15. Lecythidaceae edible from Chocé:
Gustavia superba O.Berg

Figure 16. Bellucia axinanthera Triana

and sour, and hasasmoothly granular texture. Prices
fetched by thisspeciesarerdatively low (Figure 16).

Moraceae. It is afamily broadly digtributed in the
Department of Choco. The species with most
commercid vaueisthe breadfruit tree (Artocar pus
altilisL.), which is cultivated for its soross (fleshy
multiple fruits), which are round and can weigh up
to 3kg. In the Chocd there are two varietal types.
oneform is seeded and the other is seedless. Inthe

seeded type, the pericarp has soft prickles and the
endocarp is fibrous and encloses the seeds, which
are semi-spherical and brown. In the seeded type,
the pericarp is rough and, because it is partheno-
carpic, the pulp formsamilky-white hard mass. The
maost common typein the marketsisthe seeded one
(Figure 17).

Musaceae. Thisfamily isoneof thosethat makethe
greatest contribution to caloric supply in the diet of
the Chocd people. Within the genusMusa thereare
severd commercia species with grest economic
vaueinthe Choco, namely banano (M. sapientum
L.), dominico hartéon (M. paradisiaca L.),
popocho or cuatro esquinas(M. balbisanaL.) and
primitivo (M. acuminata L.). M. sapientum is
more common in the Urabéa area, while M.
paradisiaca is more common in the Atrato river
basin. Within each species there are many different
clones, which vary in shape and sze. In dl these
species, theimmaturefruit isused cooked, whilethe
mature fruit is eaten raw. Musa species are grown
not only for the locd markets, but aso as a cash
crop for export (Figure 18).

Figura 18. Musaceae
edibles from Chocé

Myrtaceae. The most common speciesaretheguava
(Psidiumguajabal..) and the sour guava(Psidium
guineense Sw.), which are cultivated on a smdl
scae. The mesocarp hasagranulous, sandy consis-
tency. In someimproved varigtiesthis characteristic
has dready been diminated. However, the most
common varieties found in the Chocd have a sandy
pulp. Other gpecies of importance within thisfamily
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Figure 19. Myrtaceae
edibles from Choc6:
Syzygium jambos L.,
Psidium guajaball,
Psidium guineense Sw

are Syzygium jambos L. and S malaccense (L.)
Merr. & Perry, which are wild. Both have a pear-
shaped fruit with aroseto deep-red skin, and with a
central seed enclosed by a sweet and sour white
pulp. They are harvested just for loca marketing
(Figure 19).

Passifloraceae. Within thisfamily there are severad
species with economic importance in the Choco,
dthough the only one cultivated, and which is the
most frequently found in the markets, is badea
(Passiflora quadrangularis L.). The varieties
cultivated in this region have a fruit morphology S-
milar to thetypes cultivated in therest of Colombia
Other edible species (P. edulis Sms,, P. ligularis
Juss. and P. vitifolia Kunth) grow in the wild and
are harvested for own consumption or for sde in

Figure 20. Passifloraceae edibles from Chocé: Passiflora
quadrangularis L, P. ligularis Juss. and P. vitifolia Kunth.

loca markets. All these species fetch smilar prices
in the market (Figure 20).

Poaceae. Themost important speciesin Choco are
maize (Zea mays L.) and rice (Oryza sativa L.).
There are some forms tolerant to sdinity and that
are cultivated in estuarine areas where seawater
intruson into thefieldsisfrequent. Probably the fact
that the marine intruson is occasiond, that the
seawater is diluted with the fresh water of theriver,
and that the high rainfdl washes the sdt from the
soilsmakesit possiblefor certain varietiesto tolerate
theintruson of secawater. Other varietiesdo not show
this tolerance and the crop dies as consequence of
the marine intruson. The varigties with tolerance to
salinity could be of great interest as sources of
variation in rice and maize breeding. However. The
type of maize grown in the Chocd differs from the
typesthat are commercidly grown in the ret of the
country. Chocd types have not been subjected to
breeding pressure and have asmaller grain size and
ear. Sugar-cane (SaccharumofficinarumL.) isdso
commonly grown. It is noteworthy that the sugar
content of the Chocd varietiesis lower than that of
modern varieties. Sugar-cane is used in the
production of sugar, sugar loaves and loca liquors
like bicho and vinete, which have an dcohol content
around 40%, and of fermented sugar-cane juice
(guarapo), which has an dcohol content of 6-7%
(Figure 21).

II .- Figure 21. Oryza satival,

. . ZeamayslL, Saccharum
officinarum L
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Rubiaceae. Within this family there is a goecies
characteristic of the Choco forest, the borojo
(Borojoa patinoi Cuatrec.). Apart from being found
inthewild gate itisaso cultivated in smdl plantations
for the production of fruit, which are either sold in
theloca marketsor sent to other regions of Colom-
bia, whereit isvery appreciated for the preparation
of juices (Ricker et al. 1997). Its presence in the
marketsand the cultivated acreageisincreasing, and
it seemsto be a promising crop for the region.

Borojoisadioecious species. Thefruitisaround or
ovoid (sometimes pear-shaped) fleshy berry, of
about 10 cm diameter. The skin colour ispalegreen
and clear whenimmature and brown whenripe. The
pulp, which congtitutes most of the fruit (90%), is
dark brown, sticky and with an intense and
characteristic scent. Besides B. patinoi, there are
some other wild species of borojé, dthough they
are not so appreciated as B. patinoi and their
presence in the markets is much smaler. Currently,
methodology is being developed for the in vitro
propagation of selected mae (pollinator) and femde
clones (Medina 2003) (Figure 22).

Figura 22. Borojoa patinoi Cuatrec

Rutaceae. There are severd speciesof Citrusthat
have economicimportance and that arewel | adapted
to the Chocd. Some of them are cultivated, such as
the orange (Citrus sinensis (L.) Osbeck), the
grapefruit (C. grandis (L.) Osbeck), the pajarito
lemon (C. lemon L., Burm) and the criollo lemon
(C. aurantifolia Chrism.), while others are natu-
ralized, such asthe sour orange (C. aurantiumL.),
the citron (C. medica L.) and theverrugoso lemon
(Citrussp.). All these pecies, with the exception of
C. medica, which is less frequent, are commonly
found in the markets. Among the differential
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Figura 23. Rutaceae
edibles from Choc6

I! I i i

characterigtics of these gpecies, with regard to those
of other regions of Colombia, the varieties of C.
aurantium L. are characterized by having a small
fruit with thick pericarp and white pulp, which
contains many seeds. It isused for the eimination of
intetind paradites. Verrugoso lemonshave abig fruit
with a rough, thick pericarp, and there are forms
with different pulp colors: ydlow, rose and white.
Market pricesfor thesefruitsvary, with some species
being much more vaued than others (Figure 23).

Sapotaceae. Within this family, the caimito
(Pouteria caimito Radlk) has local economic
importance. It is quite frequent in the wild state and
used only localy. The Chocd types have a green to
ydlow, round, 6 to 10 cm diameter, fruit, which has
dicky latex when unripe. Whenit ripens, atrand ucent
white pulp of sweet flavor isformed around the seed
(Figure 24).

Figura 24. Pouteria caimito Radlk

Solanaceae. Severd generaof thisfamily arelocaly
important, especialy Lycopersicon, Capsicum,
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Figure 25. Solanaceae from Chocd6: Solanum, lulo
(S. sessiliflorum Dunalm, Solanum jamaicense Mill.
Dibersity of Capsicum, wild tree tomato (Cyphomandra
crassifolia Cav., Sendtner).

Solanum, Cyphomandra and Physalis. Thetomato
(Lycopersicon esculentum Mill.) is commercidly
cultivated and is very frequent in markets. The
morphology of most varigtiesis smilar to thet of the
common types grown elsewhere in Colombia.
Nevertheless, local races present diverse shapes
(round, flattened, ovoid and kidney-shaped) and
sizes. Peppers (Capsicum spp.) are cultivated to
be used as a vegetable (sweet pepper) or as a
condiment and to preserve foods (hot pepper). As
inother regionsof South America(Nuezetal. 1997),
there are many loca varieties with great variationin
shape and size (Figure 25).

Within the genus Solanum, lulo (S sessiliflorum
Dund), naranjilla (S quitoense L.) and pepino
dulce (S. muricatumAiton) are cultivated commer-
adly, of which themost commonisS. sessiliflorum.
There are dso some wild speciesrelated to the lulo
and naranjilla (Solanum section Lasiocarpa) and
which are harvested. S, sessiflorum is not usudly
marketed outsde of Chocd, sincethe markets prefer
S quitoense. S sessiliflorumischaracterized by a
fruit with a diameter from 4 to 7 cm, covered by a
hard pericarp, especidly when unripe, and dightly
pubescent. Thefruit color isyelow or red according
to the variety, and the pulp is creamy yellow, with a
sour flavor. Asin the case of naranjilla, itisused to
prepare juices and ice creams. The friegaplatos

(Solanum jamaicense Mill.), a wild, very soiny,
ghrub, is harvested for the fruits; its leaves are used
for washing because they are abrasive.

The Physalis species with grestest importance in the
Chocdis uchuva (P. peruviana L.), which is grown
but dso can be found naturdized. Other gpedies, such
as P. philadelphica Lam. and P. pubescens L., can
be found naturaized, and athough they may be
harvested they are usudly not marketed.

The wild tree tomato (Cyphomandra crassifolia
Cav., Sendtner) is a relative of the cultivated tree
tomato (C. betacea Cav., Sendtner). The fruitisa
berry 5 cm long, ovoid or round in shape. The skin
isthinand ydlow or redin colour. Thefruitissmdler
than that of C. betacea but its flesh has greater
bitterness. It isinfrequent in markets.

Sterculariaceae. Cocoa (Theobroma cacao L.)
has great importance in the Choco. It is only found
in cultivation and therearemany locd varieties which
differ infruit colour, which can beydlow, green, red
or dark purple, and in shape, which can be ovoid,
dliptic or eongated.

It is a commercid crop that is destined mostly for
export. A rdated wild speciesisbacao or wild cocoa
(T. bicolor Humb. & Bonpl.). It isless common in

Figure 26. Sterculariaceae edibles from Chocé:
Theobroma bicolor Humb. & Bonp and Theobroma
cacao L.
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markets and it is used as a substitute for cultivated
cocoa, and consequently it fetcheslower pricesthan
T. cacao. Bacao is primarily destined for local
consumption (Figure 26).

DISCUSSION

The Department of Chocd is one of the poorest
regionsin Colombia. However, it holdsan enormous
diversity of food plants that supply dietary needs,
providing a varied and balanced nutrition (Medina
1999). Despite the important growth in population
experienced in the last decades, caused by a high
birth rate, the availability of agriculturd and fishing
natural resources has alowed the sustenance of a
large part of the population.

Some of the species, both cultivated and wild, are
widdy digributed in the whole region of Choco.
Others are more abundant in certain areas where
the micro-environment is favorable. Most produce
isgathered dl year round, Sncerddivdy litledimatic
variation occurs through the year. Thisdlows are-
gular supply of food dl year. In thisway, in spite of
the absence of storage facilities, and the warm and
humid climate that hinders produce storage, most
produce is available during the whole year.

The edible plants listed in Table 1 are species used
for food purposes and that have had amgjor rolein
feeding the Choco people, especidly the agricultura
communitiesstuated far from markets. Thosegpecies
also have some prominent characteristics, either
because of their particular uses, the plant materid or
both, that deserve specia treatment compared with
other species adso present in the Department, but
not listed here. Because of the isolation of many lo-
ca communities and low incomes, most cultivated
land is devoted to subsistence agriculture, which is
supplemented by the harvesting of wild species.

Although cultivated plants congtitute the base of the
diet (fundamentaly rice, maize and bananas), wild
plants, which are harvested in the forests and taken
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by canoeto thelocd marketsthrough thefluvid net,
aredsoimportantin complementing thediet. Although
many of the species that are found in the wild are
nativeto theregion, othersare naturalized cropsthat
produce edible fruits. When compared with their
cultivated counterparts, in generd, wild speciesare
less appreciated and fetch lower prices than
cultivated forms. Thisisaconsequenceof their lower
proportion of edible part, lower uniformity, or a
flavour or other characterigtic less valued by the
consumers.

Among the cultivated plants, thereare practicaly no
improved varieties, sSnce the farmer uses the local
landraces, which are well adapted to the local
environmentsand needsof thefarmers. Any modern,
improved varieties present tend to have poor
agronomic behavior under the dimate and low inputs
that characterize the subs stence agriculture of Cho-
¢ (Nuez et al. 1997).

However, during the last few years someloca pro-
duce is being replaced by others imported from
dsawhereinthe country. Inthisway, among the plants
providing an important quantity of carbohydratesin
the diet, the rascaderas (genus Xanthosoma) are
being substituted by potatoes (Solanumtuber osum
L..), coming fromthehighlands. Also, among thefruits
the lulo (S sessiliflorum) is being replaced in the
marketsby naranjilla(S. quitoense), coming mostly
from the Departments of Valle del Cauca and
Antioquia

At the same time, certain produce from the Choco
isgppreciated in other regionsof Colombia, andfetch
high prices. Theseinclude borojé (Borojoa patinoi),
avocado (Persea americana), lemon (Citrus
lemon), chontaduro Bactris gassipaes), yam
(Dioscoreatrifida) and bija(Bixa orellana). Some
of these cropsare not well known in other countries,
but they present promising potentid for introduction
in exotic fruit markets. In particular, borojé has
excellent expectations. In the same way, the oil of
themil pesos palm (Jessenia bataua) is appreciated
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foritsnutritiond qudity, asitisrichin polyunsaturated
fatty acids.

In conclusion, the region of Chocd, becauise of its
environmentd peculiarities, presentsagreet diversity
of profitableedible cultivated and wild species, which
represent genetic resource of grest value. Thenative
and introduced plants, together with the enhancing
effect on ethnobotanica knowledge resulting from
the contact between Indian communities and Afro-
Americans, hasresulted intheaccumulation of agreet
quantity of information that has remained unknown
to therest of theworld. We hopethat thisreport will
increase interest in the importance of safeguarding
the local resources and associated ethnobotanical
knowledge from the Chocd.
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