Revista Etnobiologia. Vol 14, Num. 1. Abril 2016. pp: 57-72 ISSN 1665-2703.

DIVERSITY OF MEDICINAL PLANTS USED BY THE
“NAHUAXIHUTIL" ORGANIZATION OF TRADITIONAL
INDIGENOUS MIDWIVES AND DOCTORS FROM
IXHUATLANCILLO, VERACRUZ, MEXICO

Yaqueline A. Gheno-Heredia', Roberto Gamez-Pastrana’, Gabino Nava-Bernal? and Victor Avila-Akerberg?

"Facultad de Ciencias Bioldgicas y Agropecuarias. Universidad Veracruzana. Cordoba, Veracruz, México.
2Instituto de Ciencias Agropecuarias y Rurales. Univ. Autonoma del Estado de México. Toluca, Edo. de México.

Correo: vicaviak@gmail.com

ABSTRACT:

Knowledge of the diversity of medicinal plants used by a certain human group, is key to understanding the
relationship between man, plants and nature. In this work, the Shannon-Wiener Diversity Index was applied to
determine the diversity of medicinal species in eight different environments collected by 11 midwives that belong
to the "Nahuatlxihuitl" Organization of Traditional Doctors and Midwives of Ixhuatlancillo, Veracruz, Mexico: The
work is based on an ethnobotanical list that provided a cognitive domain of 92 species ranked according to their
importance (knowledge and use). Recorded values of diversity, equitability and richness indicated fairly diverse
environments, demonstrating quantitative and qualitative differences in their use, in accordance with practices,
habits and availability of those resources. This differentiated use of medicinal resources is analyzed and discussed.

KEY WORDS: Shannon-Wiener Diversity Index, medicinal plants, traditional healers, key informants.

LA DIVERSIDAD DE PLANTAS MEDICINALES UTILIZADAS POR LA ORGANIZACION «NAHUAXIHUTIL» DE DOCTORES
Y PARTERAS TRADICIONALES INDIGENAS DE IXTLAHUANCILLO, VERACRUZ, MEXICO.

RESUMEN

El conocimiento de la diversidad de las plantas medicinales utilizadas por un determinado grupo humano, es clave
para el entendimiento de las relaciones hombre-planta-naturaleza. En el presente trabajo, se aplica el indice de
diversidad de Shannon-Wiener, para reconocer la diversidad de especies en ocho distintos ambientes en donde
se colectan las especies medicinales utilizadas por 11 parteras integradas a la Organizacion de Médicos y Parteras
Tradicionales “Nahuatixihuitl" de Ixhuatlancillo, Veracruz, México. El trabajo se basa en la lista etnobotanica
que aporté un dominio cognitivo de 92 especies ordenadas de acuerdo con su prioridad de cita (conocimiento
y uso). Se registraron valores de diversidad, equidad y riqueza, que indican ambientes medianamente diversos,
manifestando diferencias cuantitativas y cualitativas sobre el uso diferenciado de los recursos de acuerdo con
usos, costumbres y disponibilidad. Se analiza y discute el uso diferenciado del recurso medicinal.

PALABRAS CLAVE: indice de diversidad Shannon-Wiener, plantas medicinales, curanderos, informantes clave.
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INTRODUCTION

The intimate relationship that has always existed between
human beings and plants has allowed us to take advantage
of the benefits they provide in order to satisfy a broad range
of goods and services, such as healthcare, food, clothing,
construction, medicines, ritual and religious practices
(Kvist et al, 1998; Hernandez, 2001: Toledo et al., 2001;
Ramihantaniariyo et al, 2003; Arango, 2004; Tzasna et
al., 2005; Secretti and Auler, 2006; Bermudez et al.,, 2005;
Stockdale, 2005; Hurtado and Aguilar, 2006). In Mexico,
the biological wealth and cultural diversity, as well as the
long history of its land with respect to population, have
translated into the development of a vast ethnobotanical
tradition. This includes the knowledge, use and handling
of a great number of plant species through complex forms
of interaction between local communities and their plant
environment (Caballero and Cortés, 2001); among these
are the medicinal plants, which have a relevant role. It is
important to note that these plants are taken from spaces
that are contrasting, both ecologically and economically
useful (arable lands, plots, etc.) (Hersh-Martinez and Fierro,
2000).

Plant-human interactions are complex and variable phenom-
ena in the different ecological and cultural regions of the
country occur. The comparative analysis of the ethnobotany
of different ethnic groups in Mexico shows that in spite of
the ecological and cultural diversity of the regions, there are
common tendencies in forms of perception, classification,
use and handling of plant resources by the indigenous and
rural populations. The existing ethnological evidence shows
that Mexican indigenous groups have developed a broad
and detailed knowledge of their plant environment. This
knowledge is the result of common forms of approaching the
discontinuities in the plant world, which provides a starting
point for analysis, both at the level of species, as well as of
processes and forms of ecological organization. In the first
case, studies developed by Berlin in the 70's have suggested
the existence of common principles in the way of knowing,
naming and classifying the discontinuities of the natural
world among traditional societies, independently of their
particular language and culture (Caballero and Cortés, 2001).

The study of these different ecological spaces is necessary
since the main problem faced by traditional knowledge of
medicinal plants is the loss of habitats due to changes in
land use and the subsequent deterioration of biological
and cultural diversity. Thus, there is a need to study the
condition of medicinal species in their environments, from an
ecological viewpoint, as an important part of the biological
knowledge of indigenous groups in Mexico. As an example,
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we have the works of Martinez-Alfaro (1970) in Tuxtepec,
Oaxaca; that of Sanabria (1986), in Yucatan; Martinez-Alfaro
(2001), Toledo et al. (2001) and Cabrera et al. (2001), among
the Mazatecan Indians and Ramos-Hernandez et al. (2007)
for the Los Tuxtlas region, in Veracruz, among others. Of
course, the present use of diversity indexes allows for more
systematic studies, as well as for greater detail and depth
in these studies.

The study of medicinal plant diversity, with an ecological
focus, contributes to the understanding of interactions
between human beings and their environment and it's
useful in explaining the use and management of medicinal
resources of a certain group. This is done comparing the
diversity of reported useful plants (including medicinal
plants), considering the relative abundance of the plants,
based on the number of times they were referred and the
species-area relationship (Prance et al, 1987; Boom, 1990;
Begossi, 1996).

In Mexico, studies by Canales-Martinez et al. (2006), Hurtado
and Aguilar (2006) and Matias (2009), show that the use
of the Shannon-Wiener Diversity Index allows the user to
infer whether the difference in diversity of the used plants
depends on the use category, gender or age of user and
they mention as well that women and older people tend
to name more uses for the diverse plants than men and
younger people. This diversity index has been broadly used
in ethnobotanical works; an example of this is the study
of lianas used by indigenous people from the Ecuatorian
Amazon region and the relationship between a taxon
and its ecological abundance and importance (Berkes and
Folke, 1992; Begossi and Richardson, 1992; Begossi and
Richardson, 1993; Begossi, 1995; Begossi, 1996; Hurtado
and Aguilar., 2006).

Based on the above, this work has as its purpose, to record
how local knowledge of medicinal plants is distributed
within a group of 11 midwives that belong to the OMIT
"Nahuatlxihuitl", an organization of traditional doctors and
midwives. This is based on the Shannon-Wiener ecological
diversity index and validation of the use and knowledge of
these medicinal species in different environments.

MATERIALS AND METHODS

Description of the Study Area. Ixhuatlancillo munic-
ipality (this is the diminutive of Ixhuatlan, which in
Nahuatl means "place of the green corn leaves") is lo-
cated in the highlands, at the foothills south of the Cit-
laltepetl volcano (Pico de Orizaba National Park), in the
central zone of the state of Veracruz. This is between 18°
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Figure 1. Study area in central Veracruz. Ixhuatlancillo and its municipal capital (MC)

51'59" and 18° 55'0" north latitude and 97° 13' 30" and
97° 09" 30" west longitude at 1,460 meters above sea level
(Figure 1). To the north, it is bounded by the La Perla and
Mariano Escobedo municipalities; to the west with Oriza-
ba and Mariano Escobedo; Orizaba, to the south with Rio
Blanco and Nogales and to the west with Nogales and Mal-
trata. The municipality is formed by 18 localities distribut-
ed along a small 39.48 km2 area. The zone is watered by
meltwater streams coming from the Pico de Orizaba, which
form the Blanco river. Soils are mostly of the lithosol type,
with abundant rocks, attle (“tepetate”) and hard Bk and K
horizons/carbonate rich horizons (“caliche") (INEGI, 2001).

The main communities in the municipality are Rancho San
Isidro (seat of the municipal government or municipal
capital), Rancho Pala and Rancho El Cristo. This municipality
is considered to be highly marginalized (INEGI, 2000). The
climate, according to the Képpen classification system,
modified by Soto and Garcia (1989), is (A) C (m), semi-hot
humid, with an average temperature higher than 18° C
and a mean annual rainfall of 1,500 mm.

Agriculture is the main productive and economic activity
in the municipality. The main agricultural products are
corn, sugar cane, coffee and ornamental flowers. In
addition, there are 220 rural production units with forestry
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Table 1. Description of the collection localities in the Ixhuatlancillo Municipality, Veracruz. Detailed information on the collected flora can be found in
Gheno-Heredia et al. (2011). (*) http://mexico.pueblosamerica.com/ixhuatlancillo/localidades/ (**) Rzedoswki (1986)

4) RANCHO PALA Southeast-southwest

8) SAN ISIDRO OR
RANCHO SAN ISIDRO

/
LOCATION WITHIN THE ALTITUDE ABOVE SEA »
*)
LOCALITY MUNICIPALITY © LEVEL (MASL) VEGETATION TYPE
1) SECTOR 1 Municipal capital 1420 Secondary vegetation derived from
Tropical Sub-perennial Forest and the
Mesophilous Mountain Forest.
2) SECTOR 3 Municipal capital 1420 Secondary vegetation derived from the
Tropical Sub-perennial Forest and the
Mesophilous Mountain Forest
3) CHORRO DE AGUA  Southwest 1494 Mesophilous Mountain Forest and

From 1278 to 1403

51 POTRERO ATO- Northwest 1445
LA OR RANCHO DE

ATOLA

6) CERBO DE TE- Northeast 1480
POXTLAN

7) SAN JOSE DURAZ- Northwest of the munici- 1488
NAL pality

To the northeast 1360

highland Coniferous Forest. Secondary
Vegetation derived from Mesophilous
Mountain Forest.

Tropical Seasonal Evergreen Forest and
Riparian Vegetation

Fields/pastures and secondary veg-
etation derived from Mesophilous
Mountain Forest, Tropical Evergreen
Seasonal Forest and Riparian Vegetation.

Tropical Evergreen Seasonal Forest,
moderately preserved.

Secondary vegetation derived from
Mesophilous Mountain Forest and
Riparian Vegetation.

Riparian vegetation and vegetation de-
rived from Tropical Evergreen Seasonal
Forest and relict Mesophilous Mountain
Forest.

/

activities for wood products. Other economic activities
in the municipality are rural cattle production (double
purpose cattle, hogs and goats, to a lesser degree) and
considerable mineral deposits, such as sand and clay.

The original vegetation in the area is confined to the
hills that surround the municipal capital, since its rugged
landscape makes it difficult to transform it into cultivated
land; nevertheless, some slopes and areas with a low
incline do not escape cultivation. The main types of
vegetation in the municipality are forests of conifers
in the highlands, tropical sub-deciduous forests and
some relict mesophilous mountain forests (Rzedowski,
1986) (Table 1).

Description of the Participating Group. "Nahuatlxihuitl",
the Organization of Indigenous Doctors and Midwives

(OMIT) from Ixhuatlancillo, Veracruz, is formed by 19
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traditional indigenous doctors (TID) and midwives whose
main language is Nahuatl. They are responsible for pro-
viding primary health care in the municipality. From the
total members of the OMIT, 11 midwives were selected,
all of them women, that participated as key informants
in the present study. They are between 26 and 86 years
old, with a work experience between three to 40 years
of service as traditional midwives and doctors.

The Organization is recognized within the Training
Program for Traditional Midwives and Reproductive
Health Care of the IMSS-Oportunidades Program
(Mexican Social Security Institute), belonging to the
South-Veracruz Regional Office with headquarters in
Orizaba, Veracruz (Velazquez-Reyes, 2005). It is part of
the Regional Support Group for Traditional Indigenous
Medicine from central Veracruz (GRAMIT-centro).

Etnobiologia 14 (1), 2016.



Procedure. The investigation was carried out from De-
cember, 2007 to February, 2009. Once the project was
presented to the organization's assembly in plenary,
the members determined who would be, due to their
knowledge and experience, the key informants of the
work and who would also participate in the collection
of medicinal species. According to the above, 11 of the
organization's members, between 26 and 86 years old,
were appointed. Eight areas selected by the informants
were evaluated as areas for medicinal plant collection
in the municipality of Ixhuatlancillo, Veracruz, Mexico.
The areas were, areas 1 and 3 (of the municipal capital)
and the localities in the zones near this area: Chorro
de Agua to the southeast; Rancho Pala to the south-
east-southwest; Potrero Atold and Cerro de Tepoxtlan
to the northeast; San José Duraznal to the northeast
and San Isidro to the east.

All the collected plant species were prepared according
to Lot and Chiang (1989) in order to be included in the
medicinal plant collection of "Dr. Jerzy Rzedoswki Rotter",
CORU Herbarium of the School of Biological, Agriculture
and Livestock Sciences at the University of Veracruz in
Cordoba, Veracruz (Universidad Veracruzana). The infor-
mation collected on the field was processed in Windows
Excel sheets, 1997-2003. The species mentioned by the
informants were recorded on lines and the information
of each species was placed on columns.

Each one of the individual records was considered a
species mentioned by an informant. All references,
according to Signorini et al. (2009), were complemented
with the scientific name, botanical name, as well as local
name(s), part(s) of plant(s) that is/are used, category of
secondary use, manner of use, habitat and medicinal
information.

The categories of medicinal use, following PAHO rec-
ommendations (Panamerican Health Organization, OPS,
2007), were 18 secondary categories for medicinal use
(defined as the detailed use within a more general
medicinal category); for example, conditions and diseases
of the digestive system, subcategory, stomach ache,
diarrhea, cold or hot diarrhea, among others.

Manner of use was a brief description of how the plants
are used, preparations and specific characteristics.

In all cases, data from references was recorded and the
order of priority in direct reports was obtained from
the previous ethnofloristic inventory (Gheno-Heredia
et al, 2011,). In no case were fixed areas marked. All
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calculations were done based on the number of reported
species and the total number of references for each
species and each locality

Calculation of diversity using the Shannon-Wiener
Index. This diversity index has been broadly used in
ethnobotanical works, starting with dominant species in
the different environments, taking into account richness
and equitability. Taking the proportion of individuals of
the ith species (in this case the number or references or
informants for each species) and calculating according
to the formula:

R
H'=-) pilnp,

=1

Where pi is the proportion of individuals of the ith species
(here the number of citations or informants per species)
and n is the number of all recorded species, following
Begossi (1996).

For this index, the equitability value or evenness may be
figured in terms of the proportion with respect to the
maximum possible value; this is in order to carry out
comparisons between sites, based on the relationship
given by H'/ Hmax', where Hmax'= In S, being S the total
number of species.

Like this, the index takes into account the number of
species that are present in the study area (richness of
species) and the relative number of individuals from
each one of these species (abundance).

RESULTS AND DISCUSSION

The fact that all the interviewees were women and
traditional midwives highlights the importance of women
in health and in the life of the community. The key
informants of the present study were between 26 and
86 years old, most of them between 35 and 60 years
old, with a work experience between 3 to 40 years as
midwives or traditional doctors.

The Shannon-Wiener Index (Table 2) was determined
for the studied ecological areas. The diversity index for
the whole area was 4.2 and the equitability value (H'/
Hmax') was 0.96. According to Begossi (1996), this shows
a high diversity value, less than 5.95.
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Table 2. Shannon-Wiener Diversity Index for medicinal plants in the collection areas.

/
COLLECTION NUMBER OF ESMESRS(;ECTE; NUMBER OF  SHANNON-WIE- :EI\?;;)T(ABILITY
AREA INFORMANTS REFERENCES  NER INDEX (H")
(S=RICHNESS) (H'/ HMAX")
Sector 1 1 32 527 3.28 0.83
Sector 3 1 " 66 2.24 0.85
Chorro de Agua 11 33 561 3.31 0.83
Rancho Pala 1 48 1176 3.68 0.83
Potrero Atola M 19 190 2.77 0.84
Cerro de 9 3 6 1.01 0.91
Tepoxtlan
San José 8 25 325 3.04 0.83
Duraznal
San Isidro 1 20 210 2.82 0.84 p,

The highest values of richness and equitability correspond
to the zones with the greatest number of references
per species, while the lowest index (1.01) was for the
zone that only reported three species. However, this
does not mean that only those species exist, but that
the informants only refer those species taken from that
zone. This generally could show preference for certain
areas, as stated by Toledo and Barrera-Bassols (2008),
due to cultural more than ecological reasons.

On the other hand, areas such as Potrero-Atola and
San Isidro, had an index of 2.7, being areas where the
vegetation was greatly disturbed, and this, according
to Stepp (2004), is due to the fact that disrupted areas
which are next to areas that are better preserved,
are preferred spaces for obtaining diverse satisfiers
from natural resources. In spite of the fact that eight
collection zones share environmental characteristics,
within them the species had differences in the cultural
importance granted by the local organization. This can
be explained, since biological diversity is intimately
related to the cultural diversity of the people and the
cultures themselves are the ones that give added value
to natural resources and to the processed products used
to satisfy a broad array of goods and services, such
as healthcare, food, clothing, construction, medicine
and ritual and religious practices (Toledo et al., 2001;
Ramihantaniariyo et al.,, 2003; Arango, 2004; Tzasna et
al., 2005; Bermudez et al., 2005; Secretti and Auler, 2006;
Stockdale, 2005; Hurtado and Aguilar, 2006; Toledo and
Barrera-Bassols, 2008; Toledo and Barrera-Bassols, 2009).
The above is in total agreement with this study, since
the informants and their group use, name, catalogue
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and collect medicinal species from very diverse sites
that are culturally relevant to them.

Of the total number of species and references, for each of
the collection areas (Table 3), the best represented botanical
families were: Asteraceae with 12 species, Solanaceae
and Lamiaceae, with five species each. According to the
number of recorded species, the eight most important
families contributed 42.5% of the total number of species.

The predominance of the Asteraceae family coincides with
what was mentioned by Moerman et al. (1999) with respect
to the fact that the largest families are best represented
and, according to Rzedowski and Rzedowski (2005), the
Asteraceae is one of the largest families of vascular plants,
as far as the number of genera and species, besides the fact
that several of its species have secondary metabolites. They
also coincide with the most important families of “weeds",
which, according to Villegas (1969), and mentioned by
Hurtado and Aguilar (2006), highlights the "weed-like"
characteristics of many species used as medicine, which
thrive in disturbed zones such as fields and pastures,
edges of roads, stream banks and on rocks, among other
places. This is logical if we consider that 86.3% of the
recorded species are found in this type of zones and only
13.7% correspond to species that were “"domesticated” or
“promoted" in patios and plots (“solares").

The medicinal plants of Ixhuatlancillo are especially used
because of their cultural importance, for self-consumption
and some are prescribed during family or community
consultations, but not in commercial activities. However,
according to Galeano (2000), the selective extraction and
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Table 3. Main botanical families per number of references mentioned by key informants from Ixhuatlancillo, Veracruz.

/

SPECIES NUMBER OF MENTIONS

1 Ageratum houstonianum P. Mill. 56
2 Ricinus communis L. 44
3 Sida rhombifolia L. 42
4 Lepidium virginucumL. 40
5 Acalypha arvensis Poepp. & Endl. 36
6 Cestrum nocturnum L. 33
7 Chenopodium ambroisoides L. 31
8 Commelina diffusa Burm. F 27
9 Plantago lanceolata L. 25
10 Psidium guajava L. 24
11 Urtica urens L. 22
12 Urtica mexicana Liebm. 22
13 Ocimun seolli Benth. 21
14 Polygonum acuminatum Kunth. 20
15 Equisetum hyemale L. 20
16 Sambucus nigra var. canadensis (L.) Bolli 18
17  Erytrina americana L. 18
18 Ruta graveolens L. 16
19 Platanus mexicana Moric. 15
20 Leucaena leucocephala (Lam) de Wit. 15
21 lIresine diffusa Humb. & Bonpl.ex. Willd. 15
22 Cuscuta corymbosa Ruiz et. Pavon 15
23 Brugmansia x candida Pers. 15
24 Stellaria ovata Willd. Ex Schitdl. 14
25 Rannunculus petiolaris Kunth ex DC. 14
26 Eupatorium morifolium Mill. 14
27 Verbena litoralis Kunth 12
28 Taraxacum officinale F.H. Wigg 12
29 Salvia polystachia Ort. 12
30 Polypodium aureum L. 12
31 Chenopodium sp. 11
32 Bacopa procumbens (Miller) Greenman 11
33 Tagetes filifolia Lag. 10
34 Piper umbellatum L. 10
35 Piper sanctum (Micq) Schidl. 10
36 Liquidambar macrophylla Oersted 10
37 Kalanchoe pinnata Pers. 10
38 Cestrum sp. 10
39 Oxalis corniculata L. 9
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Table 3. Cont.

/

SPECIES

NUMBER OF MENTIONS

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Datura stramonium L.

Bidens pilosa L

Struthanthus quercicola (Schelecht. & Cham)Blume
Selaginella lepidophyla Spring.
Plantago major L.

Plantago australis L.

Senecio salignus DC

Junglans sp.

zacate p/ leche o zacate chichi

Salvia tiliifolia Vehl.

Rumex obtusifolia L.

Persea americana Miller

Nephrolepis pectinata (Willd.) Schott
Cirsium mexicanum DC.

Amaranthus viridis L.

Polygala paniculata L.

Malva parvilfora L.

Titonia diversifolia (Hemsl.) A. Gray
Pseudoelephantopus spicatus (B. Juss. Ex Aubl.) Rohr. Ex Glisson
Polypodium sp.

Phytolacca icosandra L.

Mimosa albida Humb. & Bonpl. ex Willd.
Mentha rodindifolia (L) Huds.

Fragaria mexicana Schltr.

Crataegus pubescens (Kunth) Steudel
Ageratina sp.

Sphaeropteris horrida (Liebm.) R.M. Tryon
Solanum torvum Sw.

Smilax dominguensis Willd.

Euphorbia cotinifolia L.

Artemisia ludiviciana Nutt.

Smilax cordifolia Humb. & Bonpl.
Siparuna andina (Tull.) A. DC

Physalis gracilis Miers.

Phaseolus coccineus L.

Onothera rosae L'Hr.ex Aiton
Malvaviscus arboreus Cav.

Citrus sinensis (L) Osbeck

Buddleia americana L.

©
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" SPECIES

NUMBER OF MENTIONS

79 Bocconia frutescens L.

80 Arundo donax L.

81 Arthrostemma ciliatum Pav. Ex D. Don
82 Sapium nitidum Alain

83 Mousonia deppeana (Schlecht. & Cham) Hanst.
84 Leonorus sibiricus L.

85 Lantana camara L.

86 Gnapaleum luteo-album L.

87 Fraxinus velutina Torr.

88 Eichhornia crassipes (Mart.) Solms

89 Citrus sp.

90 Annona globiflora L.

91 Amaranthus hibridus L.

92 Ageratum sp.

N

_,m e e e e e e e e = NN

/

over-exploitation of plants could happen in some collection
areas, since the organized midwives from Ixhuatlancillo
organization recognize special environments for species
such as Ageratum houstonianum and Lepidium virginicum.
According to the last author, over-exploitation may happen
in subsistence activities in different categories of use. This
same author proposes that the influence of ecological
characteristics of the areas where the resources are obtained,
may be used as a tool to evaluate the impact of use on the
population of some species and families.

All the studies carried out by other authors in different
environments and with different human groups show the
need to carry out an adequate management of habitats
where medicinal plants are collected, since some species
may disappear (Paz and Mifio et al, 1991; Phillips and
Gentry, 1993a and b).

In this study, species were reported from preserved, as well
as from modified environments (Table 4). From the areas
with less disturbance, the following stand out: Rancho Pala
(RP), Chorro de Agua (CHA) and San José Duraznal (SJDZ),
which contributed with the greatest number of species and
references. The case of Sector 1 is relevant, since being an
area that is located within the municipal capital, it presents
a great number of species and references. This is due to the
fact that in this area, there are many “traspatios” or backyards
(small areas next to the house) and “solares" or plots (areas
measuring 1 to 3 hectares, adjacent to the house), which
are rich in medicinal species that are tolerated or promoted.

In the case of preserved environments, we can see that the
traditional midwives, members of the “Nahuatixihuitl"
organization search for medicinal species that are culturally
relevant in wooded zones, above all the arboreal species
such as Liquidambar macrophylla Oersted and Sapium
nitidum Alain, as well as Smilax dominguensis Willd, which
are preferably found in the moderately preserved areas.
The above coincides with what was mentioned by Kvist
et al. (1998), for some very select species, such as those
used for women's ailments, which are preferably collected
in the forest, or with what was said by Albuquerque and
Pavia-de Lucena (2005), who stated that, in addition to
the cultural reasons, such as recognition and classification
of the main groups of ailments and diseases, there are
preferred ecological areas for the collection of these
species. Both authors mention the importance of these
cultural reasons, linked to the manner in which these
resources are used.

On the other hand, in another area, such as Potrero Atol3,
several species of grasses (gramineous plants) may be
found, which are used for feeding cattle, but without
medicinal use. In the case of San Isidro, where medicinal
plants are found, the interviewees stated that the zone
was rarely visited because it was "far away" from their
homes and they didn't “like" to go all the way over there,
except when there was no other alternative, like if they
needed very specific plants such as “gordolobo-Iloron”
(Bocconia frutescens L.), which grows well in that place.
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Table 4. Species richness per collection area.

Erithryna americana L.

(" SECTOR 1 SECTOR 3
1 Ricinus communis L. 1 Cestrum nocturnum L.
2 Urtica mexicana Liebm 2 Urtica urens L.
3 Chenopodium sp. 3 Ageratum houstonianum P. Mill.
4 Bacopa procumbens (Miller) Greenman 4 Ocimum seolli Benth.
5 Chenopodium ambroisoides L. 5 Sida rhombifolia L.
6 Lepidium virginicum L. 6 Plantago lanceolata L.
7 Acalypha arvensis Poepp. & Endl. 7 Pseudoelephantopus spicatus (Juss. ex Aubl.) Rohr ex Gleason
8 Commelina diffusa Burm. f. 8 Plantago australis L.
9 Ageratum houstonianum P. Mill. 9 Platanus mexicana Moric.
10 Ruta graveolens L. 10  Tagetes filifolia Lag.
n Eupatorium morifolium Mill. n Sphaeropteris horrida (Liebm.) R.M. Tryon
12 Ocimum seolli Benth.
13 Sida rhombifolia L.
14 Verbena litoralis Kunth
15 Salvia polystachia Cav.
16 Sambucus nigra var. canadensis (L) Bolli
17 Brugmansia candida Pers.
18 Kalanchoe pinnata Pers.
19 Cuscuta corymbosa Ruiz et. Pavon
20 Polypodium sp.
21 Phytolaca icosandra L.
22 Plantago major L.
23 Amaranthus viridis L.
24 Taraxacum officinale FH. Wigg
25  Bidens pilosa L.
25 Ranunculus petiolaris Kunth ex DC.
27 Rumex obtusifolia L.
28  zacate chichi
29 Annona globiflora Schidl.
30 Leonorus sibiricus L.
31 Malva parviflora L.
32 Buddleia americana L.
CHORRO DE AGUA RANCHO PALA
1 Cestrum nocturnum L. 1 Cestrum nocturnum L.
2 Ricinus communis L. 2 Ricinus communis L.
3 Chenopodium ambroisoides L. 3 Lepidium virginucumL.
4 Lepidium virginucum L. 4 Acalypha arvensis Poepp. & Endl.
5 Acalypha arvensis Poepp. & Endl. 5 Psidium guajava L.
6 Commelina diffusa Burm. f. 6 Ageratum houstonianum P. Mill.
7 Ageratum houstonianum P. Mill. 7 Sida rhombifolia L.
8 Sida rhombifolia L. 8 Senecio salignus DC.
9 Ocimum seolli Benth. 9  Stellaria ovata Willd. Ex Schitdl.
10 Eupatorium morifolium Mill. 10 Sambucus nigra var. canadensis (L) Bolli

Verbena litoralis Kunth

/
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Table 4. Cont.
é CHORRO DE AGUA RANCHO PALA
12 Plantago lanceolata L. 12 Erytrina americana L.
13 Leucaena leucocephala (Lam) de Wit. 13 Nephrolepis pectinata (Willd.) Schott.
14 Piper sanctum (Micq) Schldl. 14 Salvia tilifolia Vehl.
15 Cuscuta corymbosa Ruiz et. Pavon 15 Persea americana Mill.
16 Piper umbellatum L. 16 Salvia polystachia Cav.
17 Polypodium aureum L. 17 Cuscuta corymbosa Ruiz et. Pavon
18  Plantago australis L. 18  Polygonum acuminatum Kunth.
19  Taraxacum officinale FH. Wigg 19 Plantago lanceolata L.
20  Platanus mexicana Moric. 20  Iresine diffusa Humb. & Bonpl. ex Willd.
21 Ranunculus petiolaris Kunth 21 Piper sanctum (Micq) Schidl.
22 Oxalis corniculata L. 22 Piper umbellatum L.
23 Amaranthus viridis L. 23 Brugmansia candida Pers.
24 Cirsium mexicanum DC. 24 Lleucaena leucocephala (Lam) de Wit.
25  Crataegus pubescens (C. Presl) C. Pres| 25  Malva parvilfora L.
26  Selaginella lepidophylla Spring. 26 Polypodium aureum L.
27 Citrus sinensis (L) Osbeck 27 Mentha rodindifolia (L) Huds.
28  Rumex obtusifolia L. 28  Artemisia ludiviciana Nutt.
29  Tagetes filifolia Lag. 29  Bidens pilosa L.
30  Fragaria mexicana Schitdl. 30  Oxalis corniculata L.
31 Siparuna andina (Tul.) A. DC. 31 Platanus mexicana Moric.
32 Solanum torvum Sw. 32 Taraxacum officinale FH. Wigg
33 Sphaeropteris horrida (Liebm.) R.M. Tryon 33 Mimosa albida Humb. & Bonpl. ex Willd.
34 Tithonia tubiformis (Jacq.) Cass.
35  Malvaviscus arboreus Cav.
36 Smilax cordifolia Humb. & Bonpl.
37  Zacate p/ leche o zacate chichi
38  Oenothera rosea L'Hér. ex Ait.
39  Physalis gracilis Miers.
40 Cirsium mexicanum DC.
41 Tagetes filifolia Lag.
42 Arundo donax L.
43 Fragaria mexicana Schltdl.
44 Amaranthus hibridus L.
45 Fraxinus velutina Torr.
46  Eichhornia crassipes (Mart,) Solms
47 Sphaeropteris horrida (Lieom.) RM. Tryon
48  Buddleia americana L.
POTRERO ATOLA CERRO TEPOXTLAN
1 Commelina diffusa Burm. f. 1 Psidim guajava L.
2 Ageratum houstonianum P. Mill. 2 Leucaena leucocephala(Lam) de Wit.
3 Psidium guajava L. 3 Smilax dominguensis Willd.
4 Sida rhombifolia L.
5 Stellaria ovata D.FK. Schitdl.
6 Polygonum acuminatum Kunth.
7 Liquidambar macrophylla Oersted.
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Table 4. Cont.

é POTRERO ATOLA CERRO TEPOXTLAN
8 Polygala paniculata L.
9 Iresine diffusa Humb. et Bonpl. ex Willd
10 Struthanthus crassipes(Oliv.) Eichler
1 Xihuapaxihuitl
12 Ranunculus petiolaris Kunth
13 Bidens pilosa L.
14 Zacate chichi o zacate p/ leche
15 Mimosa albida Humb. & Bonpl. ex Willd.
16 Arthrostemma ciliatum Pav. ex D. Don
17 Sapium nitidum (Monach.) Lundell
18 Moussonia deppeana (Schlecht. & Cham.) Hanst.
19 Siparuna andina (Tul) A. DC.
SAN JOSE DURAZNAL SAN ISIDRO
1 Urtica mexicana Liembm. 1 Urtica urens L.
2 Ricinus communis L. 2 Lepidium virginicum L.
3 Acalypha arvensis Poepp. € Endl. 3 Chenopodium ambrosioides L.
4 Ageratum houstonianum P. Mill. 4 Ageratum houstonianum P. Mill.
5 Ruta graveolens L. 5 Liquidambar macrophylla Oersted
6  Juglans sp. 6 Iresine diffusa Humb. & Bonpl. ex Willd.
7 Sida rhombifolia L. 7 Kalanchoe pinnata Pers.
8 Sambucus nigra var. canadensis (L) Bolli 8 Brugmansia candida Pers.
9 Erythrina americana L. 9 Plantago lanceolata L.
10 Polygonum acuminatum Kunth. 10 Struthanthus crassipes(Oliv.) Eichler
11 lIresine diffusa Humb. Et Bonpl. Ex Weilld. 11 Plantago major L.
12 Plantago lanceolata L. 12 Platanus mexicana Moric.
13 Plantago australis L. 13 Bocconia frutescens L.
14 Polypodium aureum L. 14 Tithonia tubiformis (Jacq.) Cass.
15 Oxalis corniculata L. 15 Ranunculus petiolaris Kunth
16 Taraxacum officinale FH. Wigg. 16 Tagetes filifolia Lag.
17 Ranunculus petiolaris Kunth. 17 Lantana camara L.
18  Platanus mexicana Moric. 18  Phaseolus coccineus L.
19 Selaginella lepidophyla Spring. 19 "Shenetiki"
20  Fragaria mexicanaSchltdl. 20 Solanum torvum Sw.
21 Cirsium mexicanum DC.
22 Crataegus pubescens (Kunth) Steudel.
23 Rumex obtusifolia L.
24 Tagetes filifolia Lag.
25  Solanum torvum Sw. /

There is a high correlation between areas, the number
of species and the number of mentioned species (R?=
0.98). Thus, it is acknowledged that a group of medicinal
plants obtained by the 11 traditional midwives group,
from preserved environments up to very modified ones,
including of course gardens, patios, backyards, markets,
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and community plots, or those purchased by neighbors
and relatives within the inhabited zones, are species whose
cultivation has been promoted, avoiding the collections
in far-away places. This is in agreement with what was
reported by Galeano (2000), Marin-Corba et al. (2005),
Secretti and Auler (2006), and Canales-Martinez et al.
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(2006). However, there are also species that grow in the
“intermediate” areas, between preserved and secondary
vegetation. In Ixhuatlancillo, 19 and 20 species were
recorded that corresponded to these areas; this agrees with
what was reported by Mesa-Jiménez (1996), and Castaneda
and Stepp (2007), with respect to the fact that edges of
vegetation are areas that contribute to a great wealth of
species to human groups, who look for useful plants for
precise ecological reasons, as well as for cultural ones, in
these transition zones between the naked ground and
the preserved vegetation. It is also a fact that collection
zones for medicinal plants are frequently isolated areas
surrounded by land that is used for agriculture and cattle
farming.

Nevertheless, we must not forget that often, users of
this resource would rather use species from particular
zones. This is part of what Toledo (2002) and Toledo and
Barrera-Bassols (2009) would place in the context of
the cosmos-corpus-praxis, stating that tradition shows
that some species are more effective than others as a
function of the area in which they grow. This directs the
search for these species towards specific zones, even in
other municipalities, as observed by Pinedo-Vasquez et al.
(1990), Phillips and Gentry (1993 a) and Galeano (2000).

Like this, the presence and differentiated references of
medicinal species used by the participant traditional
midwives, validate the use and specific knowledge they
have, given that, even when the sites have a similar
diversity, they contribute plants in different manners. The
distribution of this knowledge, more or less homogenous,
depends in many cases on the age of the informants and
on their rootedness to the study area or municipality. In
this way, the information recorded in Ixhuatlancillo has a
positive correlation between the age of the informants and
the number of species that were reported or mentioned
(R?= 0.97). This may reflect the existence of micro-sites
that are culturally selected for the collection of medicinal
species and, at the same time, shows that if the diversity
index depends on the richness (S) and equitability (E), in
the case of this study, values above 2 for the areas selected
as providers of medicinal species were, from the ethnobo-
tanical point of view, very rich for the midwives members
of the “Nahuaxihuit!” Organization of Ixhuatlancillo.

It can be seen that to a lesser equitability, there may be a
greater diversity of knowledge on the use or uses of plants.
According to Ramos-Hernandez et al. (2007), a homogenous
distribution may be an indicator of greater equitability in
the community, and a high equitability and low richness
would mean that only the most important plants are being
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mentioned by the informants. However, for the present
study, we must not forget that the informants are members
of an organization of indigenous traditional doctors,
with broad knowledge and well-known prestige in their
community. Some of them are traditional midwives who
use and have used medicinal plants in primary healthcare
for their families. And just as Matias (2009) reports, the
informants who have over 40 years of experience, generally
have a deep knowledge of the plants.

Contrary to what is said by Begossi (1996), in Ixhuatlancillo
there is no loss of knowledge on medicinal plants among the
younger generations. In the OMIT-"Nahuaxihuitl”, women
between 25 and 35 years old participate as “volunteer
promoters” of the institutional program IMSS-PROSPERA,
some of which are "midwives apprentices” and have a
more general knowledge on the medicinal plant species
of the region. From them, a great number of species were
recorded, those that are more commonly used. On the
other hand, the TID who are between 40 and 60 years
old, mention plants that are more specific to their praxis
as midwives and to their general cosmovision.

Thus, the practice of traditional medicine (in this case,
the acquisition of medicinal species) may be understood,
according to Zuloaga (2005), based on the relationships
that are inherent to health, nature and culture. Another
element is the cosmovision of health and disease the
participating group might have, generally different to
that of western culture, such as the concepts of the “cold
or hot" nature of remedies and diseases, as well as the
characteristics that are intrinsic to regional traditional
medicine and to healing techniques whose transmission is
from parents to children and generally in an oral manner.

It is worth mentioning that the lack of written records of
these phenomena may lead to the medium or long term
loss of this traditional knowledge. However, participative
community work and that which is socially responsible,
has led the organization to recognize and understand
that their medicinal knowledge may be systematized and
preserved in a written manner. The use of the Shannon-
Wiener ecological index gives specific weight to this type of
ethnobotanical work, to the benefit of indigenous groups
who have this knowledge and as a basis for subsequent
phytochemical and pharmacological studies.

CONCLUSIONS
The participant traditional midwives of The
“Nahuatlixihuitl" Organization of Traditional Doctors

and Midwives, from Ixhuatlancillo, Veracruz, Mexico,

69



have a differentiated preference for the use of areas
surrounding the municipal capital, for the collection
of medicinal species. This is based on ecological and
cultural considerations, as well as on the accessibility
of resources.

There is a defined pattern with a direct relationship
between the collection areas that provide medicinal
species, and the number of references per species in
each one of these areas. Thus, we infer the existence
of knowledge on the use and availability of medicinal
species through the manifested knowledge of the 11
participant midwives of the “Nahuatlxihuitl" group.

The results show that there is diversity in the knowledge
and use of areas where the medicinal species are ob-
tained, mainly in those with preserved vegetation and
some areas within the urban zones, such as backyards
and plots.

The Shannon-Wiener ecological diversity index, when applied
to ethnobotanical data referred by key informants, is useful to
explain the distribution of the species used by the participant
members of the organization. The information obtained through
this index provides important estimation elements for proposals
towards management and conservation of specific areas with
vegetation that provides the ethnomedicinal resource.

Having an estimation of the diversity of knowledge in collection
areas may contribute to the preservation of relationships
between the traditional medical practice of the organization
and the area or areas that provide them. This allows for a
sustainable use of the medicinal resources with high phar-
macological potential, in the medium and long term. For this,
it is necessary to consider demographic studies that provide
data on the intrinsic rate of population growth.

We may conclude that this knowledge is not at risk,
thanks to the dynamism of the group and to the interest
that the “apprentices” have in incorporating it into their
cosmos-corpus-praxis, no podemos soslayar el hecho
de que los problemas socioeconomicos de los Ultimos
afnos y la migracion, entre otros hechos, puede afectar a
mediano y largo plazo la conservacion del conocimiento
sobre especies medicinales y su entorno.

ACKNOWLEDGMENTS
We wish to thank the Program for Teacher Improvement

and the Universidad Veracruzana, for the following schol-
arship: PROMEP/103.5/07/1995.UV-454.,

70

We also thank the members of the "Nahuatlxihuitl"
Organization of Traditional Indigenous Doctors and
Midwives, from Ixhuatlancillo, Veracruz, México, for their
active and decisive participation in the ethnobotanical and
field work, particularly to the midwives that participated
as key informants: Elodia Angel Ana, Ma. Esther Dolores
Salvador, Valentina Marcelo de la Cruz, Cecilia Rodriguez
Villaverde, Elena Rosas, Francisca Encarnacion, Andrea
Encarnacion, Juana Sixto, Martha Nicolas de la Luz,
Manuela Francisca Nicolasa and Manuela Uruiia. Thanks
for welcoming us with affection and attention.

LITERATURE CITED

Albuquerque, U.P. & R.F. Paiva de Lucena. 2005. Can ap-
parency affect the use of plants by local people in
tropical forests? Interciencia 30(8):506-510.

Arango, C.S. 2004. Estudios etnobotanicos en los Andes
Centrales (Colombia): Distribucion del conocimiento
del uso de las plantas segun caracteristicas de los in-
formantes. Lyonia 7(2):89-104.

Begossi, A. & P.J. Richardson. 1992. The animal diet of
families from Buzios Island (Brazil): and optimal for-
aging approach. Journal of Human Ecology 3:433-
458.

Begossi, A. & P.J. Richardson. 1993. Biodiversity, family in
come and ecological niche: a study on the consump-
tion of animal foods on Buzios Island (Brazil). Ecology
of Food and Nutrition 30:51-61.

Begossi, A. 1995. Cultural and ecological resilience among
caicaras of the Atlantic Forest coast and caboclos of
the Amazon (Brazil). in C. Folke and F. Berkes, eds.,
Linking social and cultural systems for resilience.
Cambridge University Press, UK. Pp. 129-157

Begossi, A. 1996. Use of Ecological Methods in Ethnobot-
any: Diversity Indices. Economic Botany 50(3): 280-
289.

Berkes, F. & C. Folke. 1992. Linking social and ecological
systems for resilience and sustainability. Beijer Dis-
cussion Papers 52. The Royal Swedish Academy of
Sciences, Stockholm.

Bermudez, A., M.A. Oliveira M. & D. Velasquez. 2005. La
investigacion etnobotanica sobre plantas medicina-
les: una revision de sus objetivos y enfoques actuales.
Interciencia 30(8):453-459.

Boom, B.M. 1990. Useful plants of the Panare Indians of
the Venezuelan Guayana. Advances in Economic Bot-
any 8:57-76.

Caballero, N.J. & L. Cortés. 2001. Percepcion, uso y manejo
tradicional de los recursos vegetales en México. En:
Plantas, Cultura y Sociedad: Estudio sobre la relacion
entre seres humanos y plantas en los albores del siglo

Etnobiologia 14 (1), 2016.



XXI. Editors: B. Rendon A., S. Rebollar D. J. Caballero
N. & M.A. Martinez A. Universidad Autonoma Metro-
politana. Unidad Iztapalapa y SEMARNAP. 1° edicion
México, D.F. Pp. 79-100.

Cabrera, A., C. Inchaustequi, A. Garcia & V. Toledo. 2001.
Etnoecologia Mazateca: Una aproximacion al com-
plejo cosmos-corpus-praxis. Etnoecoldgica 6(8):61-
83.

Canales-Martinez, M., T. Hernandez-Delgado, J. Ca-
ballero-Nieto, A. Romo de Vivar, A. Duran & R.
Lira-Saade. 2006. Analisis cuantitativo del cono-
cimiento tradicional de las plantas medicinales de
San Rafael, Coxcatlan, Valle de Tehuacan, Puebla,
Meéxico. Acta Botdnica Mexicana 75:21-43.

Castaneda, H. & J.R. Stepp. 2007. Ethnoecological Im-
portance Value (EIV) Methodology: Assessing the
Cultural Importance of Ecosystems as Sources of
Useful Plants for the Guaymi People of Costa Rica.
Ethnobotany Research & Applications 5:249-257.

Galeano, G.G. 2000. Forest use at the Pacific coast of
Choco, Colombia: A quantitative approach. Econo-
mic Botany 54(3):358-376.

Gheno-Heredia, Y., G. Nava-Bernal, A.R. Martinez-Cam-
pos & E. Sanchez-Vera. 2011. Las plantas medicinales
de la organizacion de parteras y médicos indigenas
tradicionales de Ixhuatlancillo, Veracruz, México y
su significancia cultural. Polibotdnica 31:199-251.

Hernandez, R.A. 2001. Efecto toxico de sustancias pre-
sentes en plantas alimenticias. En: Rendon A.B., D.S.
Rebollar, J. Caballero-Nieto & M.A. Martinez-Alfa-
ro, eds. Plantas, Cultura y Sociedad. Estudio sobre
la relacion entre seres humanos y plantas en los
albores del siglo XXI. Universidad Autonoma Metro-
politana Unidad l|ztapalapa y SEMARNAP. México,
D.F. Pp. 31-35.

Hersh-Martinez, P. & A. Fierro. 2000. Bursera aloexylon
(Shiede et Shlecht) Eng.: una especie de la selva baja
caducifolia ilustrativa en torno a las propuestas de
“sustentabilidad”. En: Monroy, R., H. Colin & J.C.
Boyas, eds. Los sistemas agroforestales en Latino-
américa y la selva baja caducifolia en México. Uni-
versidad Autonoma del Estado de Morelos e Institu-
to Nacional de Investigaciones Forestales, Agricolas
y Pecuarias, Morelos, México. Pp. 563-572.

Hurtado, R.N.E. & C.A. Aguilar. 2006. Estudio cualitativo
y cuantitativo de la flora medicinal del municipio de
Compandaro de Galeana, Michoacan, México. Poli-
botdnica 22:21-50.

INEGI. 2000. XII Censo General de Poblacion y Vivienda.
Instituto Nacional de Geografia Estadistica e In-
formdtica. www.inegi.org.mx/map/visortoDx/visor.
html

Gheno-Heredia et al. Diversity of medicinal plants at Ixhuatlancillo, Veracruz, Mexico

INEGI. 2001. Carta topografica 1:50,000. ORIZABA
E14B56. Instituto Nacional de Estadistica, Geogra-
fia e Informdtica.

Kvist, L.P., I.C. Oré & D.C. Llapapasca. 1998. Plantas uti-
lizadas en trastornos ginecoldgicos, parto y control
de natalidad en mujeres de la parte baja del rio
Ucayali-Amazonas Peruana. Folia Amazénica 9(1-
2):115-141.

Lot, A. & F. Chiang. 1986. Manual de herbario. Admi-
nistracion y manejo de colecciones, técnicas de
recoleccion y preparacion de ejemplares botdnicos.
Consejo Nacional de Flora de México, A.C., México
D.F. 142 pp.

Matias, G.B. 2009. Estudio etnobotdnico de un grupo
Mazahua de Ixtlahuaca, Estado de México. Te-
sis. Universidad Autonoma del Estado de México.
Pp.108.

Marin-Corba C., D. Cardenas-Lopez & S. Suarez-Suarez.
2005. Utilidad del valor de uso en etnobotanica. Es-
tudio en el departamento de Putumayo (Colombia).
Caldasia 27(1): 89-101.

Martinez-Alfaro, M. 1970. Ecologia humana del ejido
Benito Juarez o Sebastopol, Tuxtepec. Boletin Espe-
cial del Instituto Nacional de Investigaciones Fores-
tales 7:1-156.

Martinez-Alfaro, M., V. Evangelista, M. Mendoza, G.
Morales, G. Toledo & A. Wong. 2001. Catalogo de
plantas utiles de la sierra norte de Puebla, México.
Cuadernos del Instituto de Biologia. Universidad
Nacional Autonoma de México. Volumen 27: 303 pp.

Mesa-Jiménez, S. 1996. Algunos elementos para el ana-
lisis numérico de los datos en etnobotanica. Mo-
nografias del Jardin Botdnico de Cdrdoba. Depar-
tamento de Biologia Vegetal. Facultad de Ciencias
Biologicas, Madrid, Espafia. 3:69-73.

Moerman, D.E., R.W. Pemberton, D. Kiefer D. & B. Ber-
lin. 1999. A comparative analysis of five medicinal
floras. Journal of Ethnobiology 19:46-67.

OPS. Organizacion Panamericana para la Salud. 2007.
Descripcion de la clasificacion estadistica Interna-
cional de Enfermedades y problemas relacionados
con la Salud. OMS. ww.sld.cu/galerias/pdf/sitios/
dne/vol2_descripcion.pdf

Paz y Mifio, G., H. Balsley & R. Valencia. 1991. Aspectos
etnobotanicos de las lianas utilizadas por los indige-
nas Siona-Secoya de la Amazonia del Ecuador. En:
Rios, M. & H.B. Pedersen (Eds). Las Plantas y El Hom-
bre. Edit. Abya-Yala, Quito, Ecuador, pp. 105-118.

Phillips, O.L. & A.H. Gentry. 1993a. The useful plants
of Tambopata, Peru: I. Statistical hypothesis tested
with a new quantitative technique. Economic Bot-
any 47(1):15-32.

n



Phillips, O.L. & A.H. Gentry. 1993b. The useful plants of
Tambopata, Peru: Il. Additional hypothesis testing in
quantitative ethnobotany. Economic Botany 47:33-
43.

Pinedo-Vasquez, M., D. Zarin & P. Jipp. 1990. Land use in
the Amazon. Nature 348:397.

Prance, G.T., W. Balee, B.M. Boom & R.L. Carneiro. 1987.
Quantitative ethnobotany and the case for conser-
varion in Amazonia. Conservation Biology 1:296-
310.

Ramihantaniariyo, H., R.F. Ramambazafy & N. Quansah.
2003. Medicinal Plant Use in Reproductive Health
Disorders. Ethnobotany Research & Applications
1:39-42.

Ramos-Hernandez, M., C.H. Avila-Bello & J.E. Morales.
2007. Etnobotanica y ecologia de plantas utilizadas
por tres curanderos contra la mordedura de serpien-
te en la region de Acayucan, Veracruz, México. Bo-
letin de la sociedad Botdnica de México, 81: 89-100.

Rzedowski, R.J. 1986. Vegetacion de México. Editorial
LIMUSA, México, D.F, Pp. 432.

Rzedowski G. C. de, R.J. Rzedowski y colaboradores,
2005. Flora Fanerogdmica del Valle de México.
2a Ed. 1a. reimp. Instituto de Ecologia, A.C. y
Comision Nacional para el Conocimiento y Uso de la
Biodiversidad, Patzcuaro, Michoacan, 1406 pp.

Sanabria, O.L. 1986. El uso y manejo forestal en la
comunidad de Xul, en el sur de Yucatan. Etnoflora
Yucatanense, INIREB, México, Volumen 2:191.

Secretti, V.G., L. Auler, M. 2006. Estudo da concordancia
das citacoes de uso e importancia das espécies e fa-
milias utilizadas como medicinais pela comunidade
do bairro Ponta Grossa, Porto Alegre, RS, Brasil. Acta
Botanica Brasileira 20(2):367-382.

Signorini, M.A., M. Piredda & P. Bruschi. 2009. Plants and
traditional knowledge: An ethnobotanical investiga-
tion on Monte Ortobene (Nuoro, Sardinia). Journal
of Ethnobiology and Ethnomedicine 5(6): 1-14.

Soto, E.M. & E. Garcia. 1989. Atlas climdtico del estado
de Veracruz. Instituto de Ecologia, Xalapa, Veracruz.
Pp. 125.

Stepp, J.R. 2004. The role of weeds as sources of pharma-
ceuticals. Journal of Ethnopharmacology 92:163-
166.

Stockdale,M.2005. Steps to sustainable and community-
based NTFP management. A manual written with
special reference to South and Southeast Asia.
Quezon City: NTFP Exchange Programme for South
and Southeast Asia. The Philippines.

Toledo, V.M. 2002. Ethnoecology. A Conceptual Frame-
work for the Study of Indigenous Knowledge of
Nature. En: Ethnobiology and biocultural diversity:

72

proceedings of the Seventh International Congress
of Ethnobiology. Edits. Stepp, J.R., ES. Wyndham, &
R.K. Zarger. International Society of Ethnobiology.

Toledo, V.M. & N. Barrera-Bassols. 2008. La memoria bio-
cultural. La importancia ecoldgica de las sabidurias
tradicionales. Icaria editorial, S. A. Barcelona.

Toledo, V.M. & N. Barrera-Bassols. 2009. La etnoecologia:
una ciencia post-normal que estudia las sabidurias
tradicionales. Desenvolvimento E Meio Ambiente
20:31-45.

Toledo, M.V., P. Alarcon-Chaires, P. Moguel, M. Olivo, A.
Cabrera, E. Leyequien & A. Rodriguez-Aldabe. 2001.
El Atlas Etnoecologico de México y Centroamérica:
Fundamentos, Métodos y Resultados. Etnoecoldgica
VI(8):5-60.

Tzasna, H., M. Canales, J. Caballero, A. Duran & R. Lira.
2005. Analisis cuantitativo del conocimiento tradi-
cional sobre plantas utilizadas para el tratamiento
de enfermedades gastrointestinales en Zapotitlan de
las Salinas, Puebla, México. Interciencia 30(9): 17-
217.

Velazquez-Reyes, J. 2005. Programa de Capacitacion a
las Parteras Tradicionales y Atencion a la Salud Re-
productiva del Programa IMSS-Oportunidades. De-
legacion Orizaba-Sur. Informe de labores. www.ms-
nusers.com/GRAMITZONCENTRO/documentos.msnw

Villegas y de G., M. 1969. Estudio floristico y ecoldgico
de las plantas arvenses de la parte meridional de
la cuenca de México. Tesis de licenciatura. Escuela
Nacional de Ciencias Biologicas, Instituto Politécnico
Nacional, 97 p.

Zuloaga, G. 2005. Articulacidon de la medicina tradicio-
nal y occidental. Reflexiones para un didlogo entre
los sistemas tradicionales de salud y la medicina
occidental. Instituto de Etnobiologia de Colombia
www.forosalud.org.pe/conferencia/ponencias.html

Etnobiologia 14 (1), 2016.



