The Collection and Sale of Wild Mushrooms in a Community

of Tlaxcala, Mexico®

ADRIANA MONTOYA™2, NURI HERNANDEZZ, CRISTINA MAPES®, ALEJANDRO KONG?,

AND ARTURO ESTRADA—TORRES2

Centro de Investigaciones en Ciencias Bioldgicas, Universidad Auténoma de Tlaxcala, Km 10.5
Autopista San Martin Texmelucan—Tlaxcala, Ixtacuixtla, Tlaxcala 90120, México
*Jardin Boténico, Instituto de Biologfa, Universidad Nacional Auténoma de México, Apartado Postal

70-614, México, D. F. 04510, México

*Corresponding author; e-mail: ametnomicol@hotmail.com

The Collection and Sale of Wild Mushrooms in a Community of Tlaxcala, Mexico. In this
paper, we characterize the harvest and sale of wild mushrooms in Javier Mina (Tlaxcala state,
Mexico) based on observations made during visits to that community during the rainy sea-
sons of 1995 and 2001. While there, we visited the forests with various families of mushroom
gatherers and also carried out 16 visits to a local mushroom broker to obtain information on
the buying and selling of the mushrooms, including a list of the prices per kilo of the species
that are sold commercially. Boletus cf. pinophilus, Lyophyllum cf. decastes, Hebeloma aff.
mesophaeum and the Amanita caesarea complex were the highest—priced species, and were
those collected in the greatest amounts. Our observations indicate that the gathering of
mushrooms, a traditional activity among the people of Javier Mina, contributes, through the
sale of the mushrooms, to the income of the community during the rainy season.

Recoleccién y venta de hongos silvestres en una comunidad de Tlaxcala, México. Recole-
ccion y venta de hongos silvestres en una comunidad de Tlaxcala, México. El objetivo de este
trabajo es describir el proceso de recoleccién y venta de hongos silvestres en Javier Mina,
Tlaxcala. Para describir estas actividades se realizaron visitas a los bosques con varias familias
recolectoras de hongos durante las épocas de lluvias de 1995 y 2001. Ademés, se realizaron
16 visitas a un distribuidor local para registrar informacién con respecto a la compra y venta
de los hongos. Se obtuvo un listado de los precios por kilo de los hongos que se comercial-
izan. Boletus cf. pinophilus, Lyophyllum cf. decastes, Hebeloma aff. mesophaeum y Amanita
caesarea complex fueron los hongos recolectados en mayor cantidad durante este estudio,
mismos que tuvieron los precios mas altos de compra—venta. Se concluye que la recoleccién
de hongos es una actividad tradicional para la gente de Javier Mina; sin embargo, la venta de
éstos, contribuye a la obtencién de ingresos durante la temporada de lluvias.

Key Words: Ethnomycology, wild mushrooms, Mexico, mushroom trade, La Malinche
National Park, Tlaxcala.

Introduction

Many rural Mexicans gather and sell wild
edible mushrooms during the rainy season,
particularly those kinds that cannot be artificially
propagated. More than 200 species of edible wild
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mushrooms have been recorded in Mexico
(Guzmdn 1977; Villarreal and Pérez—Moreno
1989). Despite the commercial value of certain
mushrooms and their obvious contribution to
collectors’ incomes (Pellicer—-Gonzdlez et al.
2002), only a few studies have focused on the
process of gathering and selling wild mushrooms
in Mexico (Herrera and Guzmdn 1961; Aguilar—
Pascual 1988; Villarreal and Pérez—Moreno 1989;
Mariaca Méndez et al. 2001; Montoya et al.
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2001; Ruaan-Soto et al. 2004). This study
contributes to the emerging body of literature
on the sale of wild mushrooms in village
economies and local markets in many parts of
the world (Sommerkamp 1990; Jones et al. 1994;
Sharma et al. 1997; Harsh et al. 1999; Boa 2004)
by providing information on the harvest and sale
of wild mushrooms in the small community of
Javier Mina (Tlaxcala, Mexico). Studies such as
this one can provide valuable, basic information
about the kinds and quantities of mushrooms
gathered, their ecology and conservation, the
economic benefits their harvest provides, and
their cultural importance (Pilz et al. 2001;
Thadani 2001).

Methods
StuDY SITE

The village of Javier Mina was chosen for this
study because a majority of its people collect
and sell wild mushrooms. The village belongs to
the municipality of Trinidad Sdnchez Santos, in
the southeastern part of the state of Tlaxcala, on
the slopes of the La Malinche Volcano (Fig. 1).
The village was founded in 1938 and by the year
2000 had a total of 102 families. The people are
of Nahua ancestry but nowadays there is only one
Nahua speaker (INEGI 2005). Their main
economic activities are based on seasonal agricul-
ture, primarily the growing of corn and beans for
local sale and consumption. Most of the village
families have dedicated agricultural plots ranging
from one-half to four hectares in size. Plows are
typically used to till the soil rather than tractors.
Livestock such as sheep, cattle, and pigs are also
raised and traded, but on a very small scale. The
lack of economic opportunities causes most of the
young adults to move to nearby cities where they
take unskilled labor or domestic service jobs or
engage in simple entrepreneurial activities such as
selling tamales. Some of the families in the village
also grow nopal cactus for sale, but the main
economic activity, at least during the rainy
season, is the collection and sale of wild mush-
rooms. The community is 170 kilometers (km)
from Mexico City and 4 km from a forested area
(National Park of La Malinche Volcano), which is
dominated by pine and fir trees (Pinus hartwegii
Lindl,, P. montezumae Lamb., Abies religiosa
(HBK.) Chamb & Schl.); additionally, there are
alder (Alnus jorullensis HBK.) and some oak
(Quercus crassipes H. & B.) trees. It is in this
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forest (at altitudes of 2,800-3, 600 meters [m])
that the people of Javier Mina collect wild
mushrooms.

Data COLLECTION ON MUSHROOMS

We interviewed 55 mushroom collecting families
from Javier Mina in a local store that agreed to
collaborate with this study. The owner of the local
store is one of four mushroom dealers in Javier
Mina that buy the local mushrooms and then resell
them to other markets. The four mushroom dealers
in Javier Mina are Nahua descendants and are
closely related to each other: three sisters and their
mother. They come from a family of former
mushroom gatherers and each is now part of the
local entrepreneurial shop—owning elite.

We made 20 field trips with different mushroom
collectors to observe how they located and collected
mushrooms. From the interviews and field trips,
information was compiled on preferences for
particular mushrooms, the gathering and cleaning
of the mushrooms found, and their preparation for
meals (Montoya et al. 2000), as well as the time
required for collection and processing.

Field data were recorded for the mushrooms
according to Cifuentes et al. (1986) and Halling
(1996); microscopic characteristics were observed
in the laboratory. Identifications were made using
taxonomic literature, most importantly Romagnesi
(1967), Marr and Stuntz (1973), Moser (1983),
Abbot and Currah (1988), Estrada—Torres (1994),
and Tulloss (1998). All voucher specimens were
deposited at the herbarium of the Universidad
Auténoma de Tlaxcala (TLXM).

Data COLLECTION ON THE MUSHROOM
TRADE

During the dry season, structured interviews
(Alexiades 1996) were carried out with all 102 of
Javier Mina’s families to determine the percent-
age of households involved in mushroom gath-
ering. During the rainy season, one local dealer
was selected from the four in the village (all of
whom are related) because she was the only one
to allow researchers to observe mushroom trade
activities and compile data inside her store.
Researchers visited this store once a week during
1995 from late June to early October—a total of
16 times. Altogether, 55 families were inter-
viewed during these visits, and the following
information was recorded: species sold, price per
kilo per species paid to the collector by the local
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Fig. 1.
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STATE OF TLAXCALA

LA MALINCHE
NATIONAL PARK

Map of the study area, showing Javier Mina and the Malinche Volcano area where the people interv-

iewed in this study collect mushrooms. Tlaxcala is located in the central part of Mexico.

store, amount of each species bought in that
store per day, the number of people who arrived
each day to sell mushrooms, and the criteria the
dealer used for choosing the mushrooms bought.
In addition, 15 visits were made to El Rincén, a
community 5 km south of Javier Mina, where
data were recorded on the amounts of different
species sold and their prices. The resale price of
each species was documented through visits to
the markets where the local dealer resold the
mushrooms. These markets included la Central

de Abastos de Puebla (a wholesale/retail market
on the northern fringes of the city of Puebla),
and the markets of La Merced and San Juan
Deletrdn in Mexico City. Price data were first
obtained in 1995; the prices paid to mushroom
gatherers in Javier Mina were updated in 2001.
In that year, five visits were made in June and
July to the same dealer as was visited in 1995,
and two visits were made to El Rincén and to
the resale markets of Central de Abastos (Puebla)
and La Merced (Mexico City). The prices of
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mushrooms on sale were updated on these
occasions and again in 2006.

Results
MusHrROOM COLLECTING

We recorded 30 species in Javier Mina of
commercially valuable wild mushrooms along
with their local names, prices, and the different
locations where they were resold (Table 1). It was
determined that, of the 102 families in Javier
Mina, 75 households (74%) gathered and sold
mushrooms to the town’s dealers during the 1995
rainy season (from May to November) and that
55 of those 75 families (73%) sold their mush-
rooms only to Dona Elena Garcia (Fig. 2), who
owns the store where this study was conducted.
In 59 (79%) of the 75 families that collected
mushrooms, the person in charge of collecting the
mushrooms was a woman; in 16 instances, it was
a man. The percentage of mushrooms collected
for household use (as opposed to those for sale)
could not be determined. Generally, however, it
was noted that the older mushrooms, or those not
in good shape, were eaten as they would not fetch
a good price from the dealer. Occasionally, the
collectors also would keep very large mushrooms
as objects of pride, or species of which they
gathered unusually large quantities.

Mushroom gathering is a social activity
among women and children, while men
generally like to pick alone. The amount of
time collectors dedicate to gathering, the
preference of going alone or in groups, as well
as the distances traveled per day, all were
determined to some degree by competitive
pressures among the mushroom collectors.
During the months in which the more
valuable species (e.g., Boletus cf. pinophilus and
the Amanita caesarea complex) appear in large
quantities, men prefer to start collecting very
early in the morning, without the company of
women, since they think women walk too
slowly. Women say they walk more slowly
because they carry heavy baskets laden with
meals and the collected mushrooms. Men tend
to search for mushrooms in far—away or diffi-
cult—to—access areas such as steep ravines where,
according to their experience, valued species
might grow; in other words, they appear to take
more risks. Women seemed more averse to risk,
preferring to harvest in closer areas with more

reliable (if modest) yields.
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Collectors walked at least 8 km and up to
20 km roundtrip per day (the forested area begins
4 km from town at an altitude of 2,800 m).
Collectors tended to go further and further afield
as the season progressed and various mushrooms
appeared. At the beginning, their search was
limited to the plains and the Pinus and Pinus—
Alnus forests; later, they extended their search to
the Abies forests located at higher altitudes
(3,600 m). This pattern was due in part to the
tendency of the closer mushrooms to be picked
first, but also because the higher—elevation species
tend to fruit later in the season. Collectors always
walked to the collecting grounds except on those
few occasions when mushroom dealers trans-
ported people to areas further away, such as La
Cafiada Grande and Albergue IMSS (a forest
resort) on La Malinche Volcano. In these more
distant areas the competitive pressures were less
and the pickers could presumably find more
mushrooms, though they would only stay for a
few hours and return to their homes the same
day. In such cases, the mushroom harvesters did
not pay for their transportation but were obligat-
ed to sell their mushrooms to the dealer that
provided the transport. The forest reserves in
which they collect are subject to federal regu-
lations that restrict mushroom gathering (NOM—
059—ECOL-2001), but the gatherers and dealers
are apparently unaware of the restrictions and the
authorities do not enforce them.

All collectors said that they have patches or
their “own places” (lugares propios), referring to
areas that historically produce a great number of
mushrooms. As anyone can pick in these places,
access is on a first—come, first—serve basis.
Therefore, collectors try to conceal their patches
from competitors by covering up all signs of
collecting such as holes left after removing the
mushrooms.

MusHrRooM COMMERCE

Of the 55 families interviewed, none of them
sold mushrooms during all 16 of our visits to the
dealer. Of those 55 families, 11 collected and sold
frequently (between 6 and 12 times during our
visits) while 44 families collected and sold
occasionally or opportunistically (between one
and five times during our visits).

The collectors normally received payment in
cash from the mushroom dealer; sometimes they
also received gifts of fruit, flowers, or sweets as a
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corneta; corneta blanca (trumpet;

Russula cf. delica Fr.

white trumpet)

mixed
not sold/1.1
not sold/1.1

mixed
0.2-0.5
0.2-0.5

0.5 (2001)
0.5 (2001)

0.5
0.5

panza; pancita (little belly)
panza; pancita (little belly)

Suillus granulatus (L.) Roussel

Suillus pseudobrevipes A. H. Sm.
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0.4/1.1

1.1

0.5

0.2-0.3

cailita (N) (?)

& Thiers
Tricholoma cf. equestre (L.) P. Kumm.

=6.08 Mexican pesos in 1995 and 9.19 Mexican pesos in 2001). The short dash indicates

All vouchers deposited by A. Montoya in TLXM. Prices are given in U.S. dollars (USD 1

that data was unavailable; an (N) indicates a Nahua name.

reward for selling their mushrooms to the dealer
and as an incentive for continuing to do so. It was
noted that prices were higher at the beginning
and end of the mushroom season when the
mushrooms were less plentiful. However, the
price per kilo for each mushroom species varied
according to what the dealer could get in Mexico
City; therefore, the national (not just the local)
supply affected the price. Most of the mushrooms
were sold fresh. Some Boletus, however, were
sliced and dried for later sale in Mexico City, and
some Morchella were dried or frozen by the
dealer. With valuable, highly perishable species
such as the Amanita caesarea complex and Boletus
cf. pinophilus, a higher price was paid for
immature (versus mature) mushrooms (Table 1).
Mushrooms that were in low demand or were
scarce were not worth separating; instead, they
were mixed together and sold in markets at
bargain prices as revoltijo or hongos revueltos
(“fungal jumble”). Mushrooms commonly found
in such mixtures included Amanita aff. franchetii,
Clitocybe gibba, Gomphus flocossus, Gymmnopus
dryophilus, Hebeloma aff. mesophaeum, Helvella
spp., Hygrophorus chrysodon, Hygrophorus purpur-
ascens, Laccaria trichodermophora, Lactarius cf.
salmonicolor, Ramaria spp. Russula cf. delica,
Suillus spp. and Tricholoma cf. equestre.

During the 16 weekly surveys, it was observed
that the amount of time invested in mushroom
collection ranged from 8 to 11 hours per day
(¥(4—s5) = 8.87 hours). In this amount of time, a
family could gather at least 600 grams (g) and at
most 20.15 kilograms (kg) (¥(,—ss5) = 6.7 kg) of
mushrooms. In 1995, these collection efforts
generated, on average, an income per family per
day of 62.5 Mexican pesos (USD 10.27).

The dealer bought a total of 1,323 kg of
mushrooms during our visits, paying 6,006 Mexi-
can pesos (USD 986), for an average of 83 kg per
survey day and 375 Mexican pesos (USD 62).
Although an average of 12 households sold mush-
rooms to the dealer each day, this number varied
throughout the mushroom season, from a maxi-
mum of 28 people on one day in June to only 2 or 3
people per day in September and October.

The greatest payment was 999 Mexican pesos
(USD 164) on July 6; the lowest was 35 Mexican
pesos (USD 6) on September 14. The greatest
amount of mushrooms sold by a single family was
127 kg. That family came in to sell on 12 of the
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Marfa Elena Garcfa Montes, a mushroom bu-
yer of Javier Mina, showing off a mushroom of the genus
Boletus to be sold in Mexico City. (Adriana Montoya,
all rights reserved).

Fig. 2.

16 survey visits during 1995, earning 550
Mexican pesos (USD 90).

As a follow—up to this study, we asked the same
Javier Mina mushroom dealer to tell us the prices of
selected mushroom species in 2006 (Table 2). The
prices were lower than in 2001, at least for the A.
caesarea complex and Boletus cf. pinophilus. The
dealer attributed the lower prices to stiff competition
from the neighboring states of Mexico and Hidalgo.

During this study, we also noted that a few
mushroom species were collected mostly for
home consumption, as apparently there was little
or no market for them. These species included
Agaricus campestris L., Pleurotus opuntiae (Durieu
& Lév.) Sacc., Suillus granulatus (L.) Roussel, S.
pseudobrevipes A H. Smith & Thiers, and Ustilago
maydis (DC.) Corda.

THE PURCHASE OF MUSHROOMS
IN NEIGHBORING COMMUNITIES

The Javier Mina dealers bought mushrooms in
Javier Mina as well as in the two neighboring
communities of El Rincén and San Pablo
Zitaltépetl, dedicating approximately six hours
per day to this activity. The mushrooms bought
in the latter two communities were mixed with
those from Javier Mina except for Hypomyces
lactifluorum and Hygrophorus purpurascens, which
were bought in El Rincén but do not seem to
occur in the forest near Javier Mina.

During our 15 visits to El Rincén in 1995, one
dealer (Sra. Elena Garcia) purchased 1,200 kg of wild
mushrooms at a cost of 4,073 Mexican pesos (USD
669). The dealer bought an average of 80 kg per day
(272 Mexican pesos or USD 45) during our visits in
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1995, but in 2001 the daily average was only 49 kg at
a cost of 612 Mexican pesos (or USD 67). (The
dealer said that 1995 was a good year for wild
mushrooms.) Our data also show that families in El
Rincén averaged 6.5 kg of mushrooms per survey
day in 2001, for an income of around 80 Mexican
pesos (or USD 13).

During our visits in 1995, the Javier Mina dealer
bought a combined total of 2,522 kg of mushrooms
from Javier Mina and El Rincén, for which she paid
10,078 Mexican pesos (or at that time, USD
1,655). Mushrooms purchased in these communi-
ties were transported every day during the mushroom
season to the Central de Abastos in the State of
Puebla (in 2001 only), where they were sold retail,
and to La Merced and San Juan Deletrdn markets in
Mexico City (a drive of three and one-half hours),

where they were sold wholesale.

Discussion
Economic BENEFITS OF MUSHROOM HARVEST

It is difficult to know how long inhabitants of
Javier Mina have been collecting mushrooms.
People nearly 80 years old said that their parents
and grandparents picked mushrooms, which
indicates that members of this community have
collected at least since the founding of the town and
probably before. Currently, about three—quarters
(73.5%) of Javier Mina’s inhabitants collect, con-
sume, and sell mushrooms each rainy season.

The wild mushroom harvest is clearly lucrative.
While the minimum wage in the State of Tlaxcala
was 15.44 Mexican pesos (USD 2.54) per day in
1995, the average mushroom earnings per family
(the average family size is five) in Javier Mina ranged
from 62 to 82 Mexican pesos (USD 10.27-13.47)
for each day for collecting. Since it requires litde or
no capital investment, mushroom gathering clearly
supplements the local family economy and, for some
families, represents the most important source of
income during the summer months along with the
harvest of corn, fava beans, and capulin seeds (Prunus
capuli Cav. ex Spreng.). The resale of the mushrooms
in the markets of Puebla and Mexico City is also a
lucrative activity though it requires some capital. The
dealer we studied generally realized a gross profit of
100% for fresh mushrooms and up to 10 times as
much for those that were dried or frozen.

Our study indicates that the most valuable
species in the Javier Mina area are Boletus cf.
pinophilus, Morchella spp., the Amanita caesarea
complex, Cantharellus cf. cibarius, and Lyophyllum
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Table 2. SELECTED MUSHROOM SPECIES OF COMMER-
CIAL IMPORTANCE IN JAVIER MINA AND THEIR PRICES
IN 2006.

Price by kg in Javier Mina/La Merced,
Mexico City (2006)

Scientific name

Amanita caesarea complex, 3.18/4.5
buttons (see A. basii, A.
yema, etc. in Guzmdn &
Ramirez—Guillen 2001)
Amanita caesarea complex, 2.713.6
mature (see A. basii, A.
yema, etc. in Guzmén &
Ramirez—Guillen 2001)
Boletus cf. pinophilus 1.0
Boletus cf. pinophilus 1.0
Boletus cf. pinophilus 2.713.6
Entoloma cf. clypeatum 1.36
Gomphus floccosus 0.9/1.36
Lactarius cf. salmonicolor
Lyophyllum f. decastes 0.9/1.63
Lyophyllum sp. 1 1.36-3.18/4.5
Ramaria spp. 0.9/1.4

Prices are given in U.S. dollars (USD 1=11.0 Mexican
pesos).

cf. decastes, and that the most abundant species (at
least in terms of amounts sold) are Boletus cf.
pinophilus, the Amanita caesarea complex, Lyophyl-
lum cf. decastes, and Amanita rubescens (Table 3). It
is also interesting to note that some mushrooms are
favored by the people of Tlaxcala (and Javier Mina)
more than elsewhere. For instance, some collectors
attribute high value to Gomphus flocossus because of
its good taste, yet that species isn’t widely eaten in
the United States. Others, such as Amanita aff.
Sfranchetii and Rhizopogon michoacanicus Trappe &
Guzmdn, do not appear to be consumed locally
but are sold only in the markets of Mexico City.

The second price survey, conducted in 2001,
showed that prices paid to collectors had doubled
or nearly doubled for most species, though the
change was about the same as the inflation rate
over that period. However, the prices for Lactar-
ius indigo and L. cf. salmonicolor remained about
the same, probably reflecting low demand. In
2001, the dealer was still making a gross profit of
about 100% by reselling the mushrooms in
Puebla and Mexico City.

In 2006, the prices were lower than in 2001, at
least for the A. caesarea complex and Boletus cf.
pinophilus (Table 2). According to the dealer,

2006 was a poor year for mushrooms in Tlaxcala
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but competition from mushroom sellers in other
parts of Mexico (e.g., the states of Mexico and
Hidalgo) kept the prices low.

OTHER BENEFITS OF MUSHROOM HARVEST

Although our research shows that most of the
mushrooms gathered in Javier Mina are sold,
those mushrooms gathered for personal consump-
tion also play an important function: they help
diversify an otherwise monotonous diet during
the rainy season when many food resources are
scarce.

Mushroom gathering also has social benefits
and cultural significance (Mariaca Méndez et al.
2001; Montoya et al. 2002). It reinforces kinship
and friendship within the community and the
marketplace, and it unites families (especially
women and children) in their work. Mushroom
gathering also involves the exchange of informa-
tion and stories about mushrooms during the
trips to the forest and at the point of sale in the
community. Of course, there is a good deal of
competition for good mushroom sites, as
evidenced by the early hours at which people
leave their homes during the height of the
mushroom season and by the distances they
travel. There is also competition between local
dealers, who each wish to obtain the greatest
amount of mushrooms possible.

MusHrOOM KNOWLEDGE

The people of Javier Mina have categorized the
surrounding forest areas in terms of the mush-
rooms they produce, naming them based on
physical characteristics or other outstanding geo-
graphical features, and knowing in detail which
mushrooms grow in each area. For example, /z
monera mocha (“the broken stone”) is a place with
pine trees surrounding a big stone that looks like
a broken column; this is where gatherers look for
Boletus cf. pinophilus. Another is ¢/ lindero (“the
borderline”), a place along the road forming part
of the border of the state of Tlaxcala, where
gatherers look for the Amanita caesarea complex.
Of course, mushroom knowledge is not evenly
distributed. In Javier Mina, as elsewhere, there are
certain people renowned for their identification
skills and knowledge about mushrooms. They are
usually the ones who collect the greatest amount
of mushrooms and/or those of the best quality.

Specific biological and geographical knowledge
about mushrooms, from their identifying charac-
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Table 3. NUMBER OF FAMILIES COLLECTING EACH MUSHROOM SPECIES AND THE TOTAL AMOUNT THEY SOLD IN
ONE JAVIER MINA STORE IN 1995.

Species

Kg collected by all families registered

Number of families which collect each species

Amanita caesarea complex (immature)

Amanita caesarea complex (mature)

Amanita aff. franchetii

Amanita rubescens sensu auct. mex.

Boletus cf. atkinsonii

Boletus cf. pinophilus (immature)

Boletus cf. pinophilus (mature)

Entoloma cf. clypeatum

Gomphus floccosus

Gymnopus dryophilus

Hebeloma aff. mesophaeum

Helvella crispa

Helvella lacunosa

Hygrophorus chrysodon

Laccaria trichodermophora

Lactarius salmonicolor

Lyophyllum f. decastes

Lyophyllum sp.1

Morchella esculenta sensu auct. mex.

Ramaria spp.

Russula cf. delica

Mixture of species (Clitocybe gibba,
Chroogomphus jamaicensis, Hygrophorus
crysodon, Hygrophorus purpurascens,
Tricholoma cf. equestre, Suillus granulatus,
S. pseudobrevipes)

125.8 48
93.8 37
2.6 3
65.3 31
2.0 1
212.5 51
176.6 49
329 26
5.1 3
0.3 1
162.1 21
2.8 3
0.2 1
0.8 1
8.6 8
0.6 1
206.9 42
50.6 9
0.3 3
70.7 26
21.4 14
94.6 28

teristics and culinary qualities to the particular
conditions, habitats, and places they favor, is
handed down from one generation to the next,
thereby constituting an important part of local
culture that is actively evolving. Some species that
were not collected in the past, such as Amanita
aff. franchetii, are now being picked for sale in
Mexico City, while others whose value has
increased (the Amanita caesarea complex, Hebe-
loma off. mesophaeum, Boletus cf. pinophilus) are
subjected to various practices aimed at increasing
their production (Montoya et al. 2002).

The people of Javier Mina (especially the
elders) repeatedly point out that they find far
fewer mushrooms nowadays than in the past.
They atcribute this to the fact that more people
now search for mushrooms because of their
commercial value, whereas in the past mush-
rooms were used only for home consumption.
Also, some people from nearby communities cut
living trees so that they can sell the wood and
burn the forest floor as a way of managing the

forest. Unfortunately, they have no way of
controlling these fires and many acres of prime
mushroom habitat are burned each year (a few
mushroom species fruit abundantly after fires, but
most species die along with the trees).

Forest reserves like La Malinche National Park
are crucial to the wild edible mushroom trade.
Therefore, it is important to understand the costs
and benefits of this activity and to learn more
about traditional harvest practices and their
relationship to the conservation and sustainable
use of forest resources.

Acknowledgements

The authors thank Gundi Jeffrey for his help
in translating the manuscript. We thank Ma.
Elena Garcia Montes, Ma. Elena Herndndez
Garcfa, and Caridad Romero Mozo and their
families for their contributions to this project and
all the information that they provided. We also
wish to thank to David Arora, Glenn Shepard,

Jr., and other reviewers for their suggestions on



2008]

how to improve the manuscript. We thank
Coordinacién General de Ecologia of Tlaxcala
for their support and for giving us permission to
carry out our research in Malinche National Park.
The 2001 field study was supported by grants
from CONACyT and PROMEP/UATLAX-29.

Literature Cited

Abbot, S. P. and R. S. Currah. 1988. The Genus
Helvella in Alberta. Mycotaxon 33:229-250.

Aguilar-Pascual, O. 1988. Anilisis sobre la
comercializacién de los hongos silvestres
comestibles en la ciudad de México: correla-
cién entre selectividad y valor nutricional.
Tesis de Licenciatura. Facultad de Ciencias,
UNAM, México, D. E., Mexico.

Alexiades, M. N. 1996. Selected Guidelines for
Ethnobotanical Research: A Field Manual. New
York Botanical Garden, Bronx, New York.

Boa, E. 2004. Wild Edible Fungi. A Global
Overview of Their Use and Importance to
People. Non—Wood Forest Products 17. FAO.
Rome.

Cifuentes, J., M. Villegas and L. Pérez—Ramirez.
1986. Hongos. Pages 55-64 in A. Loty F. Chiang,
eds., Manual de Herbario. Consejo Nacional de la
Flora de México. México D.F., Mexico.

Estrada—Torres, A. 1994. La familia Gomphaceae
(Aphyllophorales, fungi) en el estado de
Tlaxcala. Tesis de Doctorado en Ciencias,
Escuela Nacional de Ciencias Bioldgicas, Insti-
tuto Politécnico Nacional, México, D.F.,
Mexico.

Guzmién, G. 1977. Identificacién de los hongos.
Limusa. México, D.F., Mexico.

Guzmin, G. and F. Ramirez—Guillén. 2001. The
Amanita caesarea complex. Biblioth. Micol.
187:1-66.

Halling, R. E. 1996. Recommendations for
Collecting Mushrooms. Pages 135-141 in
N. M. Alexiades, ed., Selected Guidelines
for Ethnobotanical Research: A Field Man-
ual. New York Botanical Garden, Bronx,
New York.

Harsh, N. S. K., B. K. Rai, and V. K. Soni. 1999.
Some Ethnomycological Studies from Madhya
Pradesh, India. Pages 19-31 in J. Singh and
K.R. Aneja, eds., From Ethnomycology to
Fungal Biotecnology. Plenum Press, New York.

Herrera, T. and G. Guzmén. 1961. Taxonomia y
ecologfa de los principales hongos comestibles

MONTOYA ET AL.: WILD MUSHROOMS IN TLAXCALA, MEXICO

423

de diversos lugares de México. An. Ins. Biol.
Univ. Nac. Aut. Mex. 32:33-135.

INEGI, 2005. II Conteo de Poblacién y Viv-
ienda. Principales resultados por localidad.
México D.F., Mexico.

Jones, E. B. G., A. J. S. Whaley, and N. L.
Hywel-Jones. 1994. A Fungus Foray to
Chiang Mai Market in Northern Thailand.
Mycologist 82:87-90.

Mariaca Méndez, R., L. C. Silva Pérez, and C. A.
Castanos Montes. 2001. Proceso de recolec-
cién y comercializacién de hongos comestibles
silvestres en el Valle de Toluca, México.
Ciencia Ergo Sum 81:30-40.

Marr, C. D. and D. E. Stuntz. 1973. Ramaria.
Bibliotheca Mycologica. Lehre.

Montoya, A., O. Hernindez—Totomoch, A.
Estrada—Torres, and A. Kong. 2000. Recetas
tradicionales para cocinar hongos silvestres.
Fundacién Produce Tlaxcala, Folleto técnico
No. 20, Tlaxcala.

Montoya, A., A. Estrada—Torres, A. Kong, and L.
Judrez—Sdnchez. 2001. Commercialization of
Wild Edible Mushrooms in Three Markets of
Tlaxcala, México. Micologfa Aplicada Interna-
cional 131:31-40.

Montoya, A., A. Estrada—Torres, and J. Caballero.
2002. Comparative Ethnomycological Survey
of Three Localities from La Malinche Volcano,
Mexico. Journal of Ethnobiology 221:103-13.

Moser, M. 1983. Keys to Agarics and Boleti
(Polyporales, Boletales, Agaricales, Russulales).
Roger Phillips, London.

Pellicer—Gonzédlez, E., D. Martinez—Carrera, M.
Sénchez, M. Aliphat, and A. Estrada—Torres.
2002. Rural Management and Marketing of
Wild Edible Mushrooms in Mexico. Pages 433~
443 in]. E. Sdnchez, G. Huerta, and E. Montiel,
eds., Proceedings of the Fourth International
Conference on Mushrooms Biology and Mush-
rooms Products. UAEM, Cuernavaca.

Pilz, D., R. Molina and M. P. Amaranthus. 2001.
Productivity and Sustainable Harvest of Edible
Forest Mushrooms: Current Biological Re-
search and New Directions in Federal Moni-
toring. Journal of Sustainable Forestry 13 3/
4:83-94.

Romagnesi, H. 1967. Les Russules d’ Europe et
de’Africa du Nord. Bordas, Paris.

Rdan-Soto, F., R. Garibay—Orijel, and J. Cifuentes.
2004. Conocimiento micolégico tradicional en



424 ECONOMIC BOTANY [VOL 62

la Planicie Costera del Golfo de México. Revista Thadani, R. 2001. International Non—Timber

Mexicana de Miologfa 19:47-56. Forest Product Issues. Journal of Sustainable
Sharma, M. C., S. K. Masih, and C. B. Sharma. Forestry 13 3/4:5-23.

1997. Participation in Collection of NTFP  Tulloss, R. E. 1998. Syllabus for a Seminar on
and Their Share in Tribal Economy. Journal Amanita. 4th ed. N. Amer. Mycol. Assoc. &

of Tropical Forestry 133/4:83-94. Mycol. Soc. San Francisco.
Sommerkamp, Y. 1990. Hongos comestibles en  Villarreal, L. and J. Pérez—Moreno. 1989. Los hongos
los mercados de Guatemala. Universidad de comestibles silvestres de México, un enfoque

San Carlos de Guatemala, Guatemala. integral. Micologia Neotropical Aplicada 2:77-114.



	The Collection and Sale of Wild Mushrooms in a Community of Tlaxcala, Mexico
	Abstract
	Abstract
	Introduction
	Methods
	Study Site
	Data Collection on Mushrooms
	Data Collection on the Mushroom Trade

	Results
	Mushroom Collecting
	Mushroom Commerce
	The Purchase of Mushrooms in Neighboring Communities

	Discussion
	Economic Benefits of Mushroom Harvest
	Other Benefits of Mushroom Harvest
	Mushroom Knowledge

	Literature Cited




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


