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ABSTRACT Edible insects are a renewable natural resource which provides valuable knowledge for
ethnoentomological research. The present study investigates the selection of germplasm of edible gra sshoppers
by locals in Ladino markets of Cuautla, Morelos, and determined how collecting methods are implemented, as well
as the decisions made about conservation and marketing. The researchers also investigated the role of both men
and women play with this issue. They evaluated the diversity of insects that are traded inside and outside the
markets, where were found three species of the order Orthoptera: Sphenarium purpurascens Charpentier 1842,
Sphenarium histrio Gerstaecker 1873, and Taeniopoda auricornis Walker 1870, all harvested in Atlixco, state of
Puebla. The researchers revealed the existence of a matriarchy, which plays a principal role in the collection,
distribution and marketing of these insects.

INTRODUCTION

Generalities

Mexico is a country characterized by its great
biodiversity. However, one of the major chal-
lenges is the relationship of humanity with biodi-
versity, which has been important in biological
and cultural evolution (Risser et al. 1991), and in
the management, operation, use and benefits of
biodiversity (Bellón 1991; Brush 1991; Scoones
et al. 1992; Ramos-Elorduy 1999; Reid et al. 2002).
Mexican biodiversity has high ethical, cultural,
biological, and even economic values (Gómez-
Pompa 1985; Randall 1985). The exploitation of
natural resources implies a balanced relation-
ship between society and nature (Johnson 1992),
through sustainable management, based on the
traditional experience of the ethnic groups in
order to meet the needs of men (Castillo 2003).
In different countries, ethnic groups have han-
dled 90% of the germplasm of their respective
settlements, exploiting the resources in a self-
sufficient way over many centuries (Posey 1983;
FAO 1995, 2000). This includes the ownership,
processing, distribution, and consumption of
resources, as well as the emission of waste and
garbage of societies that are settled on a partic-
ular ecosystem (Toledo 2004).

Several authors such as Lévi-Strauss (1966),
Toledo (1991), Studley (1998), Gibbons (1999),
Berkes et al. (2000), and Jiménez (2002) have pro-
moted the study and use of such knowledge
through multidisciplinary and multi-agency as-
pects of each ethnic group. These parameters
are composed of knowledge: beliefs or world-
view (Corpus) and their practice in the environ-
ment (Praxis). The Worldview refers to the eth-
nic groups that have knowledge in relation to
their environment that is manifested in the form
of rituals, ceremonies and other forms of knowl-
edge that help the community to maintain the
balance with nature (Boege 1988; Toledo 2004).
The Corpus are the expression of personal or
communal wisdom, histories and cultures of the
people, through oral language (Villoro 1982; To-
ledo 1991), while the Praxis is the set of practic-
es implemented from one generation to another,
allowing indigenous groups and their culture to
survive without damaging the original resourc-
es (Toledo 1991).

Unfortunately there has been an overexploi-
tation of resources and an inability to maintain a
sustained production to satisfy the demand of
humanity on the food supply (Toledo 1992; FAO
2000). This has led to food shortages especially
in rural populations (Schejtman 1996), so that its
inhabitants have had to move towards the so



86 JULIETA RAMOS-ELORDUY, LUIS ANTONIO CARBAJAL VALDÉS ET AL.

called indigenous “alternative resources”, that
are abundant, easily obtainable and accessible.
A widely known example is edible insects that
come from pre-Hispanic times (Ramos-Elorduy
1989; Carbajal et al. 1996).

Insects are part of the Phylum Arthropoda.
They constitute approximately 875,000 species,
of which 751,000 are known (Wilson 1985), there-
by forming the dominant group of animals. More-
over, Mittermeier (1988) postulated that there
are three to four million species of insects. This
immense diversity of insects has had a varied
management regarding their use and benefit by
man (Meyer-Rochow 1979; Ramos-Elorduy 2000,
2005). Ramos-Elorduy (2009) reported varied
uses of insects such as food, medicine, source
of bioactive ingredients, nutraceuticals, organic
waste recyclers, compost, decorative, amuse-
ment and entertainment, plus other sources of
diverse products such as honey, royal jelly, pro-
polis, pollen collectors, silk, carminic acid, lac-
quer, etc. In addition, these uses are determined
by their selective collection of cultural, anthro-
pological, sociological, linguistic and psycho-
logical points of view (Meyer-Rochow 1979;
Toledo 1996; Carbajal et al. 2000; Castillo and
Toledo 2000).

Insects as Food

Since ancient times insects have been and
are widely used as food (Bergier 1941; Boden-
heimer 1951; Ramos-Elorduy and Pino 1989),
therefore they played an important role in the
evolution of humankind (Meyer-Rochow 1979;
Ramos-Elorduy et al. 1987; Sutton 1988; Tanner
1992; Malaisse 2005; Mitsuhashi 2005; Onore
2005; Tommaseo-Ponzetta 2005; Van Huis 2005).
It is now evident that insects form a significant
portion of the staple diet in some human societ-
ies around the world, particularly in the diet of
hunter-gatherer groups that consume insects in
large quantities because of their abundance,
nutritional value and ease of storage or avail-
ability (Bongaarts 1980; Sutton 1988; Arana 1991;
Mc Grew 1991; Miller 1994).

Anthropoentomophagy (consumption of in-
sects by humans) (Costa-Neto and Ramos-Elor-
duy 2006) has been practiced by different ethnic
groups and ancient cultures all over the world,
being used as food in Tasmania (Sutton 1988),
Thailand (Yhoung-aree and Wiwatpanich 2005),
China (Zhi Yi 2005), Japan (Mitsuhashi 2005),

Korea (Pemberton 1999) and in other countries
(Hoffmann 1947; MacGregor 1969; Dufour 1981;
Blake and Wagner 1987; Ramos-Elorduy and
Pino, 1989; Ramos-Elorduy 1999, 2005). Grass-
hoppers in Africa also have a high economic
value, because identical models were made in
gold in Central African Republic (Ramos-Elor-
duy 1999).

Mexican Case

In Mexico, the consumption of 96 species of
edible insects is mentioned in various codexes
(Ramos-Elorduy and Pino 1989).

Ramos-Elorduy (2008) has recorded a total
of 549 species of edible insects, belonging to
the orders Anoplura, Odonata, Orthoptera,
Isoptera, Hemiptera, Psocoptera, Neuroptera,
Coleoptera, Trichoptera, Diptera, and Hy-
menoptera. Use of edible insects is widely dis-
tributed in Mexico, with a high number of spe-
cies used in states such as Mexico state (157
species), Hidalgo (136 species), Chiapas (135
species), Oaxaca (95 species), Veracruz (160 spe-
cies), and Guerrero (87 species). Most species
of edible insects are eaten in immature stages
(eggs, larvae, nymphs, pupae). The most widely
consumed are dragonflies, worms, corn larvae,
ants, bees, wasps, aquatic bugs, stink bugs, “xa-
mues”, grasshoppers, beetles and flies, most of
which are distributed in the terrestrial milieu.

Nutritional Value of Edible Insects

Ramos-Elorduy et al. (1987, 1988, 1998, 2002)
have analyzed the nutritional value of edible in-
sects making determinations of moisture, dry
matter, proteins, essential and nonessential ami-
no acids, fat or ether extract, fatty acids, ashes,
crude fiber and nitrogen free extract, expressed
in 100 g dry samples. The mineral content of
edible insects has also been studied, as well as
vitamin digestibility “in vitro” in dry matter and
protein digestibility in vitro and in vivo and the
proportion of calories they contain (Ladrón de
Guevara et al. 1995; Ramos-Elorduy et al. 1981,
1986, 1988, 1990, 1998, 2002). Some species have
an important traditional use in a medicinal and
nutraceutical role (Ramos-Elorduy et al. 2000).

Added to which, the ancient Mexicans and
tribes of North America regarded insects as de-
ities or nahuales, guides, messengers, symbols
and drivers of souls, counselor allies to the he-
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roes, and symbols of affection or resurrection
among others (MacGregor 1969; Ramos-Elorduy
2000, 2005). These aspects have been recorded
in paintings, codex, ceramics, ornaments, build-
ings, tools and weapons (Velásquez 1975), as
well as being expressed in histories, legends,
beliefs, masks, and totems.

Although grasshoppers are still abundant
and widely distributed in many parts of the world,
few people appreciate their cultural and nutri-
tional value, and especially their role as a food
reserve. It is a mark of their high appreciation,
that the Mayas called grasshoppers (Schisto-
cerca sp) “holy flower of heaven” (Barrera and
Bassols 1953). Different species of grasshop-
pers were also included in totem that were erect-
ed in various indigenous cultures (Bergier 1941;
Posey 1978; Ramos-Elorduy 2000), as well as
ethno-entomological grasshopper-shaped to-
tems made of wood (Sutton 1988). Grasshop-
pers are also included in place names such as
Chapultepec (grasshhopper hill ) or Chapulhua-
can (grasshopper land).

Grasshopper Consumption in Mexico

In Mexico, people consume 54 species of
grasshoppers (Ramos-Elorduy et al. 2008), The
quantity that is collected varies from 3 to 5 tons
per family in the season of high abundance. His-
torically, insects have cultural, food, medicinal
and commercial importance. This use of grass-
hoppers involves their collecting, cleaning, prep-
aration, preservation, also their industrialization,
their distribution and their marketing. Grasshop-
pers are sold along roadsides, at inns, restau-
rants, and markets in the province or in major
cities, with perhaps more sold in the Ladino mar-
kets of Mexico. Since the use of grasshoppers is
rooted in tradition, many people of different cul-
tures from far-away, come to these sites to buy
and rationally exploit these resources (Carbajal
et al. 1996).

Objectives

To taxonomically identify the edible species
of grasshoppers that are sold in Ladino markets
in Cuautla, Morelos, and determine how locals
market promote the exchange of empirical knowl-
edge.

To analyze the cultural ties that exists be-
tween the public market and the ladino.

General Characteristics of Morelos State

Location

The state of Morelos is located in the central
part of Mexico, between latitudes 18º22’5" and
19º07’10" north and longitude 93º37’08" and
99º30’08" west. It is bordered on the north by
the Federal District and Mexico state, by Guer-
rero state to the south and southwest, Puebla
state to the east and southeast, and to the west
by the states of Mexico and Guerrero. The state
is divided into 33 municipalities, one of which is
Cuautla, which is also the second largest city of
the state (Anonymous 2009).

General Characteristics of Cuautla

Its name in Nahuatl is “Kuahtlán”, its ety-
mology comes from Kuah-uitl, “tree, stake” or
tree” tlan-tli, “abundance” meaning “woods or
forest”. The municipality of Cuautla is located
in the eastern part of the State of Morelos, at an
average altitude of 1,300 meters. The town of
Cuautla comprises an area of 153,651 km², at lat-
itude 18º49' to the south and north, and longi-
tude 98º57' to the east and 99º01' to the west,
and is bordered by the municipalities of Yaute-
pec, Atlatlahucan, Yecapixtla, and Ayala. The
prevailing climate is warm, sub-humid with sum-
mer rains, of drier subtype. The principal vege-
tation type in the area is grassland, with agricul-
tural land-use over a hilly physiography. The
region also includes tropical deciduous forest
in mountainous areas. Among the native and
cultivated fruit trees in the region is mentioned:
mamey, loquat, sapodilla, nance, guava, banana,
tamarind, and zapote. Some medicinal plants are
also cultivated such as basil, “ruda”, azumiate,
pepper tree, eucalyptus, “muicle”. Among the
species of domesticated and wild animals, most
common are: horses, donkeys, goats, pigs, dogs,
cats, rabbits, gophers, opossums, badgers, bats
and bees, wasps, “mayates”, fireflies, and cica-
das. The main ethnic group is Tetelcingo to the
north of Cuautla, which is of Olmec origin but
also with Nahua roots, whose women still retain
their traditional dress, a costume called “Tetelcin-
go”. This group is the most representative of
the State for its particular origin and simplicity,
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this community retains its own characteristics
as the Nahuatl language.

METHODOLOGY

The study was conducted from June 2006 to
December 2009, and the methodology is divided
into the following points:

A. Definition of the settlements and areas to
be sampled in the study, based on a carto-
graphic and bibliographic review of the mu-
nicipality of Cuautla.

B. Survey Ladino markets where grasshop-
pers (Orthoptera-Acrididae) are sold.

C. Conduct interviews to determine the sites
where grasshoppers were collected and
sold in Cuautla Ladino markets. Interviews
were applied depending on the accessibil-
ity and willingness of each person (Costa-
Neto 2002).

Classification and Selection of Edible Insects

Grasshoppers were purchased from Ladino
markets of Cuautla, Morelos during the market-

ing season. Subsequently these specimens and
their accompanying fauna were preserved in
bottles with 70% alcohol, and labeled with the
date, price and place of purchase, as well as the
source of collection. Specimens were then
mounted, labeled, identified to species, cata-
loged and placed in the National Scientific Ento-
mological Collection of the Institute of Biology
at the Universidad Nacional Autonoma de Mex-
ico.

RESULTS

Background to the Cuautla Markets

The Landino Market refers to an area delim-
ited by four walls and regular trading-posts be-
longing to mestizos,  that are organized by  the
government administration. Ladino markets are
the main axis of distribution and retail in the State
of Morelos, and therefore constitute a major
source for the procurement of edible insects
(grasshoppers and jumil) and derivatives (hon-
ey, royal jelly, propolis). Location of the Ladino
market is shown in Figure 1, where two markets

Fig.1. Location of the Ladino market INEGI, 2007
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are indicated, one is located in the “Colonia Cen-
tro” known as “Old Market”, and the other is
located in “Colonia Emiliano Zapata” called “New
Market”.

Edible Grasshoppers

Grasshoppers of the order Orthoptera sold
in the new and old markets were: Sphenarium
purpurascens Charpentier, 1842, and S. histrio
Gerstaecker 1873 which were harvested in the
fields of lucerne in the town of Atlixco, Puebla,
and Sphenarium sp, S. purpurascens Ch. and
Taeniopoda auricornis Walker 1870, collected
in squash and corn fields in the Municipality of
Mixican, Puebla.

Grasshopper’s Collection

The grasshoppers ready to sell are all adults,
collected during the mating season from early
August to late December. These are harvested
mainly in the fields of Lucerne, which is located
in the municipalities of Mixican and Atlixco, Pue-
bla (INEGI 2000). Most collectors are mestizos,
people of mixed heritage or descent, that have a
subsistence economy, and collect grasshoppers
for sale as well as for personal consumption.
They form large groups of 30-60 people which
include women and children to collect the in-
sects, but also to work in agricultural fields. Col-
lecting groups need to obtain permission prior
to collecting grasshoppers in the land under
cultivation. The group of collectors is charac-
terized by an endogamous marital trait society,
being reserved exclusively to family members,
and may include a few long-term friends or col-
leagues.

The initiation in these practices is called “the
capture of grasshoppers” or “pests of lucerne”,
in which the majority of collectors go together
to mechanically control the pests. Hence, the
collection of insects to obtain germplasm is a
complex process, involving a number of factors
including the social relationships (Plattner 1994),
marriage customs and non-familial relationships,
which are determined and marked by a strong
friendship. The family plays a key role in main-
taining long-term relationships, indispensable
to the organization and preparation of grass-
hoppers.

The study of the collection was divided into
two systems:

a. Operational elements related to biotic and
abiotic environment of the species, in ad-
dition to the cultural ties used in site se-
lection, decision making and implementa-
tion of ancestral knowledge, as well as the
conservation and preparation of grass-
hoppers after harvesting.

b. Functional which is related to the har-
vesting techniques, and implemention of
the tools used in this practice. There is
usually a leader who determines the time
spent by collectors, and verifies the prep-
aration of insects.

Harvesting Operation (Corpus)

Collectors begin their work at 04:00 am and
continue until 14:00 pm, spending a total time of
10 hours/day in collecting and processing grass-
hoppers. This may decrease on rainy days, or
when there are social or religious commitments.

Harvesting Functional (Praxis)

The praxis was done with trapping tools that
have been developed and implemented by dif-
ferent generations within the communities,
which consist of a straw basket of 30 cm diame-
ter, a cotton blanket of variable rectangular size
(2.5 to 3 m long) carried by several members of
the group, and 1-3 50 kg plastic bags which are
transparent so that  the condition of the insects
can be viewed.

The chronology of activities outlined in Ta-
ble 1 is described in more detail as follows. The
hand-picking technique for collecting grasshop-
pers is done with the right hand while travelling
up and down the crop fields. After every 15 turns
through the field, the plastic bag is closed with
the left hand and shaken, making sure that the
grasshoppers do not escape over the edges of
the bag. In the case of the wicker-basket tech-
nique, grasshoppers are collected only from the
upper protruding section of the crop plants, and
this is done as often as necessary to capture all
the grasshoppers. Helpers assist the collector
by moving the basket, which enables the collec-
tor to place grasshoppers in separate 3 kg plas-
tic bags, collecting a total of 40 bags per day
containing a total 120 kg of grasshoppers.

The use of the large cotton sheet requires a
group of two or three collectors each of whom
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Table 1: Time management and development of grasshoppers
Time Activity Location Contact Notes
04:00AM Collect Crop area Collectors Capture grasshoppers
10:00 AM  End gathering Crop area Leader  Share of insects obtained
2:00 PM Initial establishment Crop area Leader Making preparations
6:00 PM Final preparation Crop area Leader Share knowledge and sales
8:00 AM Home sales New Market Cuautla Seller Store detail
6:00 PM Sales end Old Market Cuautla Seller Closed sale
6-8:30 PM Travel Puebla-Morelos States Maximum range Seller Site Terminal buses Cuautla, Morelos

 Table 2:  Costs per unit (sardina can) and retail of grasshoppers

Cost in situ (USD) Market value  (USD) Actual value of a pound and kg (USD)

0.92-1.26 2.14 3.21 pound – 6.42 kg

takes one end of the sheet and extends it over
the vegetation, trapping the grasshoppers be-
neath the sheet. One man then travels around
the edge of the sheet hitting an iron plate called
a “comal” with a metal serving spoon to make a
noise, causing the grasshoppers to jump towards
the center of the sheet. When the sheet has been
circled a number of times, it is gathered together
to form a cylindrical package containing the
grasshoppers, so that they can be transported,
and processed at home. This technique is simi-
lar to that carried out in other countries (Bergier
1941). The package is carefully compressed with-
out damaging the samples. Once at home, the
children open the sheet little by little and collect
the trapped grasshoppers, depositing them in
plastic bags to be processed by their mother.
Finally, all the plastic bags are brought together
and packed inside a large cotton blanket that
provides protection and maintains moisture, so
that the grasshoppers can be stored and pre-
served during the journey to market.

The decision- making for the search is the
corpus of the environment, combined with agri-
cultural techniques and synergy with the grass-
hopper’s life-cycle. When the group is new or
its members exceed 50 years of age, participants
in the group are chosen voluntarily by a leader,
the majority of which are women. The leader
determines the area in which insects will be gath-
ered and the capture sites. Prior to collecting,
the leader will explore the area to locate the breed-
ing sites and places where grasshoppers ovi-
posit. The leader also predetermines aspects
such as the high-low range of the samples (de-
mand), and the spatial distribution of specimens
during their migration. It can be appreciated
therefore, that this woman’s role is very impor-
tant.

Decision- making by Gender and
Division of Labor

The choice of collectors is an important part
of the mutual knowledge and capture technique.
The only exception for shorter hours of work is
given to children, elderly and pregnant women,
and during times of storm and frost. In the case
of privately owned fields and where the land is
rented, the leaders play an important role in ne-
gotiating approval to enter and work through
the crops, with the objective of mitigating the
grasshopper plague, but without paying any
share or right. This casual relationship works
through mutual interest because the collectors
can help to control pests of the landowner’s
crops, while the collectors are able to obtain a
good profit based on their knowledge and expe-
rience of how grasshoppers are distributed with-
in the territory.

The selection criteria of collecting grasshop-
pers are determined by the knowledge of their
niches and transport by parcel, the latter are
based on two criteria:

a. Grasshoppers found on the surface of the
crop are harvested massively with various
techniques such as catching in blanket
nets, manual picking, and collecting in
empty cans, sometimes with a cover of
cloth or plastic. This only applies when
there is an abundance of populations.

b. For species that are found in areas of low
herbaceous vegetation, they implement
hand-picking and wicker basket tech-
niques.

Collecting sites are determined by the char-
acteristics of the area providing ease of access,
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with each collecting group aiming to reduce time
spent collecting, though this also depends on
the number of members in the group and the
type of crop. Within this organization, there are
two groups of collectors that are subdivided to
collect the entire samples, and in some cases a
guide is assigned to new members to provide
support and reduce potential losses in the col-
lection, while the other group at the end of the
day, helps the elderly women to pack and load
the cloth blankets with the bags inside.

At the end of the day, men are engaged in
other activities, while each group of women
grasshopper collectors prepare the proceeds by
sieving the grasshoppers in a large crock pot to
clean them with water, and separate out any
leaves and stones captured. To finalize the clean-
ing process, the grasshoppers are boiled or
roasted with salt and lemon, a process called
‘desflemacion’. Finally, they add onion, garlic
and red tomatoes; the latter gives the distinc-
tive reddish color to the grasshoppers, known
in the area as “colorado”. Once cooled and
dried, the grasshoppers are placed in wicker bas-
kets for transport and sale, usually over the pe-
riod of a week and a half to two weeks. Grass-
hoppers may be further conserved by drying
until they become crispy.

Sale of Grasshoppers

Gender Roles

Women are the main implementers and sales
developers, and have been usually involved in
this activity for several years, constituting an
“economic matriarchy” in this aspect. They de-
cide the transcendent aspects of the transac-
tion, costs for the operation, haggle the sale,
and make decisions when there are risks that
threaten the sale.

Each group of collectors (men), appoints
beforehand its own buyer with whom they share
bonds of friendship, cronyism and in some cas-
es both. Depending on their economic situation,
these nuclei may have up to a maximum of four
itinerant buyers, who come from different re-
gions. These vendors have a specific marketing
route that covers the major points of sale, such
as the Ladino markets. In addition to those close
to their region, the preparation and distribution
of grasshoppers ranges from Matamoros, Ye-
capixtla and Cuautla, and other cities or towns.

The roving vendors (women) as well as the
collectors (men) are all known as ‘travelers of
the red grasshoppers’ because they often have
to travel during the months of October and No-
vember to places where there is greater demand,
that may vary depending on the route and des-
tination.

The first site is located at the bus terminal in
Cuautla (maximum range), where the seller has
to sell at retail together with some of tenure of
vegetables, both inside and outside the old mar-
ket. In this case the business relationship that
exists between vendor and dealer is short term,
because social ties are not of interest, but an
economic transaction.

The second site lies inside the new market
(minimum range), along the corridors where the
merchandise is displayed on the floor with a mat
or blanket from 09:00 to 18:00 h, but they must
pay a mandatory fee of $0.85 USD per day, es-
tablished by the market administration, and re-
move from the spot on completing the sale. At
this site, the sellers show a great versatility of
commercial decisions since the intermediaries
are only incidental, therefore decisions need to
be made rapidly to evade the competition, with
sellers increasing or lowering their price accord-
ing to the quality (smell, freshness, color, mois-
ture content) and form of preparation (boiled in
lemon juice, or in salt water) of the grasshop-
pers.

Transaction System

Sale is made at the collecting site, when they
are in the way back to their point of sale or “new
or old market of Cuautla”. Sellers’ prices can fluc-
tuate between grasshoppers’ phenology and the
supply and demand of the moment. The trans-
action is carried out in units of a “pint”, which
consists of one large sardine can of 450 grams
each (or one quart equivalent to 1.8 kg), called
“maquila” when sold at the market. The “ma-
quilas” are transported along with the grass-
hoppers in plastic buckets or wicker baskets. A
woman will usually carry one or two buckets of
grasshoppers, with a net quantity of 30 to 40
sardine cans depending on the size. When there
is a greater demand a total of 75 sardine cans/
day can be sold in around 8 hours. Prices vary
according to the place of sale and the quantity
(Table 2).
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A sardine can is sold at the market for $0.53
USD to $0.65 USD, a 250 g can of Jalapeño chil-
es is sold for $0.28 USD, and a can of mountain
chilis is $0.072. These prices are respected by
the competitors and all of them maintain unifor-
mity in their supply and in their demand.

The vendors only accept transactions made
with local currency. When there is a buy-back,
this is done by prior arrangement with the mid-
dleman who is usually the tenant of one or more
fixed positions at the market (they also sell avo-
cados, tomatoes and other vegetables in sea-
son). The resale value has a net profit of $2.00
USD to $3.00 USD their maximum price, and
comes every week to purchase up to $50.00 USD
of “maquila industry”. The market seller dis-
plays their wares piled in a small pyramid, and
explains to costumers the origin and develop-
ment of the grasshoppers for sale, emphasizing
the years of experience they have in selling
grasshoppers, and that they themselves con-
sume the “coloraditos” grasshoppers. The sell-
er will also highlight the dishes that can be pre-
pared with the grasshoppers, for example with
crackling and beans, fried in red sauce, marinat-
ed with beef jerky, on top of cheese, with anoth-
er type of hot sauce or cream and as a snack.

Significantly, the vast majority of consum-
ers come from the Federal District, Matamoros
(Guerrero), Chinameca (Morelos) and various
localities of Guerrero State, the latter come ex-
clusively to the old market to buy grasshop-
pers. Therefore it exists as an interstate market.

DISCUSSION

As results of this study, we can assert that
traditional management of grasshopper germ-
plasm, and transmission of corpus and practice,
used by these collectors and sellers are the ba-
sis of continuity and productivity of grasshop-
per biomass in the Ladino markets of Cuautla,
Morelos (Carbajal et al. 2000). These processes
are intrinsically linked to the socio-economic
condition, as well as to the habits of their use in
relation to the ecosystem (Castillo 2000; Jimen-
ez 2002).

It is important to mention and discuss the
presence of  matriarchs, an ancestral tradition in
the communities of grasshopper collectors in
the states of Puebla and Morelos. Ramos-Elor-
duy (2005) reported that this matriarchy plays a
key role in rural areas (Dahlberg 1981) including
the process of economic development, individ-
ual or collective, for decision- making that wom-

en apply as farmers, collectors, assistants, sell-
ers, distributors, consumers, and housewives,
being the most stable members of the family,
since men can migrate to other places and coun-
tries in search of work. The implication of their
leadership is demonstrated by applying the fun-
damental notion bases for short and long term
critical situations in agriculture, to optimize and
stabilize the control of logging and development
of insects, as well as creating new paradigms of
conservation of habitats and ecosystems.

Furthermore, in addition to social issues,
there is an increase in environmental pollution,
solid and toxic waste, acid rain, excessive log-
ging, drug trafficking, narcoagriculture, and
neoliberal policies that have marginalized the
country. This has decimating rural areas and the
crops relied on by associations of grasshopper
collectors, that unit rather than divide the states
of Puebla and Morelos.

CONCLUSION

It was concluded that red grasshopper col-
lectors realize a set of defined practices, allow-
ing uniformity in decision- making because the
criteria are unified by a leader, who out of re-
spect for kinship and experience, gives a unani-
mous decision, so that processes search and
resource management are making with a mini-
mum of risks in terms of handling and process-
ing times, this happens from prehispanic times.
 The present study identified three species

of insects that are marketed with more de-
mand in the Ladino markets which are: Sphe-
narium purpurascens Ch, S. histrio G. and
Taeniopoda auricornis W. (Orthoptera:
Acrididae).

 The importance of the corpus and praxis
is rooted in the traditional management of
insect germplasm, and constitutes the pri-
mary basis for its sustainability over gen-
erations.

 The matriarchy promotes economic con-
tribution and new knowledge of conser-
vation, which are strongly associated with
culture, religion and tradition, to create new
biological archetypes.

 The aspect of kinship among the collec-
tors plays an important role in the collec-
tion, preparation, marketing and conser-
vation of these insects in the Ladino mar-
kets of Cuautla, Morelos.

 The old and new markets in Cuautla, Mo-
relos, are the main axis of distribution and
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marketing of edible insects through histo-
ry by the easy access to the general popu-
lation.

REFERENCES

Anonymous 2009. Morelos. From <http://es.wiki-
pedia.org/wiki/Morelos> (Retrieved November14,
2009).

Arana F 1991. Comer Insectos. México: Editorial Plan-
eta.

Barrera A, Bassols I 1953. Un Ensayo sobre los Cono-
cimientos Entomológicos en el México Antiguo.
Paper presented in Memorias del Congreso Cientí-
fico Mexicano. UNAM, 7: 85-98.

Bellón MR 1991. The ethnoecology of maize variety
management: A case study from Mexico. Human
Ecology, 19: 389-418.

Bergier É 1941. Insectes Comestibles et Peuples Ento-
mophages. France: Rulliére Fréres (Avignon).

Berkes F, Colding J, Folke C 2000. Rediscovery of
traditional ecological knowledge as adaptive man-
agement. Ecological Applications, 10: 1251-1262.

Blake EA, Wagner MR 1987. Collection and consump-
tion of pandora moth, Coloradia pandora  lind-
seyi (Lepidoptera: Saturniidae), larvae by Owens
Valles and Mono Lake Paiutes. Bull Entomol Soc
Am, 33: 23-27.

Bodenheimer, FS 1951. Insects as Human Food. The
Hague: Junk.

Boege, E 1988. Los Mazatecos ante la nación. Con-
tradicciones de la identidad étnica en el México
actual. Mexico: Siglo XXI.

Brush SB 1991. A farmer-based approach to conserv-
ing crop germplasm. Economic Botany, 45: 153-
165.

Carbajal VLA, Ramos-Elorduy J, Pino MJM 1996. Uso
y beneficio de los insectos comestibles en los mer-
cados Ladinos de Cuautla, Morelos. Resúmenes del
II Congreso Mexicano de Etnobiología.

Carbajal VLA, Ramos-Elorduy J , Pino MJM 2000.
Colecta y selección del Germoplasma de Euschis-
tus sulcacitus R. (Hemiptera: Pentamomidae) en
el estado de Morelos. En: Memorias del XXXV
Congreso Nacional de Entomología , Acapulco
Guerrero, pp.186-192.

Cariño PLF 1997. Los chapulines Platillo exótico?
México Desconocido, 21: 50-57.

Castillo A 2000. Communication and utilization of sci-
ence in developing countries. Science Communi-
cation, 22: 46-72.

Castillo A 2003. Interacciones entre la investigación
científica y el manejo de ecosistemas. In: A Velázqu-
ez, A Torres, G Bocco (Eds.): Las enseñanzas de
San Juan: Investigación participativa para el
manejo integral de los recursos naturales. Méxi-
co: Secretaria del Medio Ambiente y Recursos Nat-
urales, Instituto Nacional de Ecología, Gobierno
del Estado de Michoacán, pp. 407-424.

Castillo A, Toledo VM 2000. Applying ecology in the
Third World: The case of Mexico. BioScience, 50:
66-76.

Costa-Neto EM 2002. Manual de Etnoentomología .
España: Manuales y Tesis Sociedad Entomológica
Aragonesa.

Costa-Neto EM, Ramos-Elorduy J 2006. Los insectos
medicinales del Brasil: Primeros resultados. Bo-

letín de la Sociedad Entomológica Aragonesa ,
38: 395-414.

Dahlberg F 1981. Woman the Gatherer. USA: New Ha-
ven, Yale University Press.

Dufour PA 1981. Insects: A Nutritional Alternative .
Washington D.C.: George Washington University.

FAO 1995. The Forests, Trees and People Programme
Phase II. From <http://www.fao.org/docrep/x5601s/
x5601s00.htm#Contents> (Retrieved August 14,
2009).

FAO 2000. Directrices sobre Comunicación para el
Desarrollo Rural: guía para los responsables de
la planificación del desarrollo y la formulación
de proyectos. Roma: FAO.

Gibbons M 1999. Science’s new social contract with
society. Nature, 402. Supp: C81-C84.

Gómez-Pompa A 1985. Los Recursos Bióticos de Méx-
ico, reflexiones. México: Alhambra.

Hoffmann WE 1947. Insects as human food. Proc
Entomol Soc Wasl 49: 233-237.

INEGI 2000. Manual cartográfico de Morelos. From
<http://www.inegi.gob.mx> (Retrieved May 21,
2008).

Jiménez HLM 2002. La sostenibilidad como proceso
de equilibrio dinámico y adaptación al cambio. ICE
- Desarrollo Sostenible. Junio-Julio: 65-84.

Johnson M 1992. LORE Capturing Traditional Envi-
ronmental Knowledge. International Development
Research Centre, Canada, IDRC.

Ladrón de Guevara O, Padilla P, García L, Pino MJM,
Ramos-Elorduy J 1995. Amino Acid determina-
tion in some edible mexican insects. Amino Acids,
9: 161-173.

Lévi-Strauss C 1966 Du miel aux cendres. Paris: Plon.
MacGregor R 1969. La représentation des insectes dans

l’ancien Mexique. L’Entomologiste, 25: 1-8.
Malaisse F 2005. Human consumption of lepidoptera,

termites, orthoptera, and ants in Africa. In: M G
Paoletti (Ed): Ecological Implications of Minilive-
stock: Potential of Insects, Rodents, Frogs and
Snails. USA: Science Publishers, pp. 175-230.

Meyer-Rochow VB 1979. The diverse uses of insects
in traditional societies. Ethnomedicine , 5: 287-
300.

Miller GT 1994. Introducción a la Ciencia Ambiental.
Madrid: Thomson Paraninfo.

Mitsuhashi J 2005. Edible insects in Japan. In: MG
Paoletti (Ed): Ecological Implications of Minilive-
stock: Potential of Insects, Rodents, Frogs and
Snails. USA: Science Publishers, pp. 251-262.

Mittermeier R 1988. Several Working Papers for Biodi-
versity Task Force of the World Bank. USA: The
World Bank.

Onore G 2005. Edible insects in Ecuador. In: MG Pa-
oletti (Ed): Ecological Implications of Minilive-
stock: Potential of Insects, Rodents, Frogs and
Snails. USA: Science Publishers, pp. 343-352.

Pemberton RW 1999. Insects and other arthropods
used as drugs in Korean traditional medicine. Jour-
nal of Ethnopharmacology, 65: 207-216.

Plattner S 1994. Economía Antropológica . México:
Alianza.

Posey DA 1978. Ethnoentomological survey of Amer-
ind groups in lowland Latin America Florida Ento-
mologist, 61: 225-229.

Posey DA 1983. Indigenous ecological knowledge and
development of the Amazon. In: Emilio F Moran
(Ed.): The Dilemma of Amazonian Development.
Colorado: Westview Press. pp. 173-178.



94 JULIETA RAMOS-ELORDUY, LUIS ANTONIO CARBAJAL VALDÉS ET AL.

Ramos-Elorduy J, Pino MJM, González MO 1981. Di-
gestibilidad in vitro de algunos insectos comestibles
de México. Folia Entomológica Mexicana, 49:
141-151.

Ramos-Elorduy J, Bourges RH, Martínez SN, Pino MJM
1986. Bioensayos REP y UNP: en rata raza Wist-
ar para estimar la calidad proteínica de tres insec-
tos comestibles de México Revista Tecnológica de
Alimentos, 20: 23-24.

Ramos-Elorduy J, Pino MJM, Romero SL 1987. Deter-
minación del valor nutritivo de algunas especies de
insectos comestibles del Estado de Puebla Anales
Instituto Biología Universidad Nacional Autóno-
ma de  México, Serie Zoología, 58: 355-372.

Ramos-Elorduy J, Morales de L J, Pino MJM 1988.
Contenido de tiamina, riboflavina y niacina en
algunos insectos comestibles de México. Revista
de Tecnología de Alimentos, 23: 21.

Ramos-Elorduy J, Pino MJM 1989. Los insectos co-
mestibles en el México antiguo (Estudio Etnoen-
tomológico). Mexico: AGT Editor.

Ramos-Elorduy J, Pino MJM 1990. Contenido Calóri-
co de algunos Insectos Comestibles de México.
Rev Soc Quím Méx, 34: 56-68.

Ramos-Elorduy J, Pino MJM 1998. Determinación de
minerales en algunos Insectos Comestibles de Méx-
ico. Rev Soc Quím Méx, 42: 18-33.

Ramos-Elorduy J 1999. Edible insects as a nutritional
ancestral habit. In: K E Quiñones (Ed.): In Chal-
chihuitl in Quetzalli: Precious Greenstone, Pre-
cious Quetzal Feather: Mesoamerican Studies in
Honor of Doris Heyden. Lancaster: Labyrinthos
Press, pp. 325-35.

Ramos-Elorduy J 2000. La etnoentomología actual en
México, en la alimentación humana, en la medic-
ina tradicional y en el reciclaje y alimentación
animal. Paper presented in XXXV Congreso Na-
cional de Entomologia, Acapulco, Guerrero, June
11-14, México, pp. 3-46.

Ramos-Elorduy J, Motte-Florac E, Pino MJM, Andary
C 2000. Les insectes utilisés en médecine tradi-
tionnelle au Mexique: prespectives, In: A Guerci
(Ed.): Ethnopharmacology . Italy: Erga Ed., pp.
271-290.

Ramos-Elorduy J, Pino MJM, Morales de LJ 2002.
Análisis químico proximal, vitaminas y nutrimen-
tos inorgánicos de insectos consumidos en el esta-
do de Hidalgo. Folia Entomol Mex, 41: 15-29.

Ramos-Elorduy J 2005. Insects: A hopeful food source.
In: G M Paoletti (Ed.): Ecological Implications of
Minilivestock:  Potential of Insects, Rodents, Frogs
and Snails. USA: Science Publishers, pp. 263-292.

Ramos-Elorduy J, Pino MJM, Martínez CVH. 2008.
Base de datos de Insectos Comestibles de México.
México: UNIBIO- IBUNAM.

Ramos-Elorduy J, Pino MJM 2009. Substancias activas
encontradas en insectos nutraceúticos y medicina-
les.  Entomología Mexicana, 8: 256-261.

Randall, A 1985. Economía de los recursos naturales y
política ambiental. (Trad. Ricardo Calvet Pérez).
México: Limusa.

Reid A, Teamey K, Dillon J 2002. Traditional ecolog-
ical knowledge for learning with sustainability in

mind. The Trumpeter: Journal of Ecosophy, 18:
113-136.

Risser PG, Lubchenco J, Levin SA. 1991. Round table:
Biological research priorities -a sustainable bio-
sphere. Bioscience, 41: 625-627.

Sahagún, FB de 1979. Códice Florentino Ed. Archivo
General de la Nación, reproducción facsimilar, Li-
bro III,  pp. 221, 247-269.

Schejtman A 1996. Agroindustria y pequeña agricul-
tura: Alcances conceptuales para una política de
estímulo a su articulación. Venezuela: CEPAL, LC/
R1660.

Scoones I, Melnyk M, Pretty JN 1992. The Hidden
Harvest: The Role of Wild Foods in Agricultural
Systems. A Literature Review and Annotated Bib-
liography. USA: World Wide Fund for Nature.

Studley JF 1998. Dominant Knowledge Systems and
Local Knowledge. From: <http://www. mtnforum.
org/rs/ol/browse.cfm?tp= vd&docid= 126> (Re-
trieved April 10, 2010).

Sutton MQ 1988. Insects as Food: Aboriginal En-
tomaphagy in the Great Basin. California: Ballena
Press, Anthropological Paper No.33.

Tanner JM 1992. Growth as a measure of the nutri-
tional and hygienic status of a population.  Hor-
mone Research, 38 Suppl. 1: 1106-115.

Toledo VM 1991. El juego de la supervivencia: un
manual para la investigación etnoecológica en
Latinoamérica. México: UNAM.

Toledo VM 1992. What is ethnoecology? Origins, scope
and implications of a rising discipline. Etnoecológi-
ca, 1: 5-21.

Toledo VM 1996. Saberes indígenas y modernización
en América Latina: Historia de una ignominia trop-
ical. Etnoecológica, 4-5: 135-148

Toledo VM 2004. La ecología rural. Ciencia y Desar-
rollo, 30: 36-43.

Tommaseo-Ponzetta M 2005 Insects: Food for human
evolution. In: G M Paoletti (Ed.): Ecological Im-
plications of Minilivestock: Potential of Insects,
Rodents, Frogs and Snails. USA: Science Publish-
ers, pp. 141-162.

Van Huis A 2005. Insects Eaten in Africa (Coleoptera,
Hymenoptera, Diptera, Heteroptera, Homoptera).
In: G M Paoletti (Ed.): Ecological Implications of
Minilivestock: Potential of Insects, Rodents, Frogs
and Snails. USA: Science Publishers, pp. 231-244.

Velásquez FP 1975 Códice Chimalpopoca, Anales de
Cuauhtitlán  y Leyenda de los Soles . México:
UNAM,

Villoro L 1982. Creer, Saber, Conocer. México: Siglo
XXI.

Wilson EO 1985 The biological diversity crisis. Bio-
Science, 35: 700-706.

Yhoung-Aree J, Wiwatpanich K 2005. Edible insects
in the Laos PDR, Myanmar, Thailand, and Viet-
nam. In: GM  Paoletti (Ed.): Ecological Implica-
tions of Minilivestock: Potential of Insects, Ro-
dents, Frogs and Snails. USA: Science Publishers,
pp. 415-440.

Zhi Yi L 2005 Insects as traditional foods in China. In:
GM Paoletti (Ed.): Ecological Implications of
Minilivestock: Potential of Insects, Rodents, Frogs
and Snails. USA: Science Publishers, pp. 475-480.


