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ABSTRACT.—With
three communities

origin; Javier Mina, where the people are of Nahua ancestry; and Lo

community of mixed Indian and Spanish descent (mestizos). These

located on the slopes of the Malinche Volcano in the eastern part of 1

Tlaxcala and were visited periodically from 1988 to 1992. The infori

obtained by two methods: interview and questionnaire. Journeys intc

e of the respondents. We interviewed 191 peof

questionnaires, hi each community, we obtained
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or toxic.

cepts and uses of mushrooms, especially those which were considered to be edible
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RESUMEN.-Con el objeto de realizar un estudio etnomicologico comparativo se

seleccionaron tres comunidades: Ixtenco, cuya poblacion es de ongen otomi; Javier

Mina, en donde los pobladores son de ascendencia nahuatl y Los 1 Uares, comu

nidad habitada por gente mestiza. Dichas poblaciones se ubican en la par e on-

de algu

iel Volcan L
informacion

Se realizaror

Se entrevisto a un total de 1

^3 una de las comunidades*yo cuestionarios. En cada una de las comuniuaues =c w^^.--
„HH7ad6n

por la ^

RESUME
on a selectionne trois communautes
n^; Javier Mina, dans laauelle les ci

consideran

une etude ethnomycolo,
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Pilares, une communaute habitee par des metis (mestizos). Ces populations se

trouvent dans la partie orientale de I'etat de Tlaxcala, au pied du volcan La Mal-

inche, et on ete visitees periodiquement entre 1988 et 1992. L'information a ete

obtenue par deux mecanismes: entrevues et questionnaires. On a realist des sor-

ties en foret en compagnie de quelques informateurs. On a realise un total de 191

entrevues et re^u 495 questionnaires. Dans chacune des communautes donnees

ont ete obtenues sur la biologie, ecologie, phenologie, idees et usages des cham-

pignons, principalement des comestibles et de ceux consideres toxiques.

INTRODUCTION

A growing interest has developed during the last decade in assessing the

importance of mushrooms to Mexican people. Many studies have shown that

indigenous Mexican people have a wide knowledge of the biology, ecology phe-

nology nomenclature, and use of these organisms (Chacon 1988; Dubovoy 1968

Aroche

Martinez
Guzman 1960; Mape

1995).

Mexico

richness of mushroom

Moreno

? of the wide variety of environments four

ethnomycological studies have been com

made on the mycoloeical knowled
Mexico, but there is some evidence suggestin
gion knew the edible and hallucinogenic pr(

(Munoz-Camareo 1586). No information is a^
knowledge of the Otomi who have inhabited
(Gibson 1991), though some information is available for several species of edible

which are eaten and sold in the markets
Mar

culturally influential states of Mexico
Moreno

and

Malinche volcano (kn

identity

Malintzi) continue to speak Nahua and preserve
Otomi village in the west of Tlaxcala, which

istic and cultural evolution from the rest of the Otomi
Mexico (Weitlaner 1933). Most of the inhabitants of thes

such as wood and
mushrooms, mamly for personal use. Taking these factors into account, the pur-

mycological knowledge
f the Malinche Volcano,
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PKUREl.^Map showing the selected towns (Ixtenco. Javier Mina, and Los Pilares) and

surrounding areas.

AREAOF STUDY

Malinche Volcano is an isolated mountain in the central part of Mexico^ It li^^s

along the border between the States of Puebla and Tlaxcala. The Malinche has the

fifth highest elevation of the country, 4460 m, and was declared a national park

in 1938 witK . ^^..1 u^„* 17^10 i-rr.2 rrnordinacion General de Lcologia

•95). There are many small towns on the slopes of the Mahnche Volcano ana

eir inhabitants use the natural resources of the mountain in spite of ^t f^ing ^

^tional park. While the municipalities of Huamantla, Ixtenco and Trinidadban-

'ez Santos have their territories within the national park, the borders between

em are not clearly defined. Most
^' but SOmPnpnr^lo <-»T*7« r^rivrato 1 The three)' out some people own private properties, the tnree bcicctt

the southeastern part of the State of Tlaxcala, and can be approached

Huamantla-La Venta fpderal road fFieure 1).

latihid

(Figure 1)

Ixtenco belongs to Ixtenco municipality a

longitude

inhabitants: 2781 male
pulation. There were 7! ;peake:

year.
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km from the nearest forest and the people depend in various ways on forest

resources. Water is the most important forest resource for the Ixtenco people, who
go to the forest only to fix their old, locally-built aqueduct, which carries water

from the forest to the town. Generally, they do not spend time going to the forest

to collect mushrooms, plants or wood because they collect their supplies in nearby

places or, more frequently, buy them in the town. These people have communal
land (ejidos) principally (2312 ha).

The previous extent of the forest seems to have been greater than at present,

according to information provided by older people, and also as it can be inferred

by the forest patches found among agricultural fields belonging to Ixtenco. The
habitants of Ixtenco might have made more use of forest resources in previous

limes and would have used them more frequently. Somepeople of this town say

that they had never really depended on forest resources because they had farmed
their own lands for a long time.

Javier Mina forms part of the municipality of Trinidad Sanchez Santos, located

at 19°11'18" north latitude, 97°55'33" west longitude, at an elevation of 2540 m. In

1990, this municipality had 7847 inhabitants: 4022 female and 3825 male. Accord-
ing to the census report, only 59 people spoke Nahuatl. The main activities were
agriculture, cattle production, and the sale of mushrooms; also in this case, the

ownership of lands is communal and there are a few ejidos (487.05 ha). This town
is about 4 km distant from the forest and people harvest forest resources regu-
larly. From a mycological point of view, this fact is reflected by the number of

people who collect mushrooms for eating or for selling in the markets of neigh-
boring towns.

Los Pilares is situated in the Huamantla municipality, at 19°16'12" north lat-

itude, 97°56'42" west longitude and at an elevation of 2680 m. Los Pilares had 845
mliabitants in 1990, comprising 421 males and 424 females (INEGI 1991). The
mamactivities were cattle production, agriculture, manufacturing and sale of goat
cheese, and marketing of several foodstuffs, mainly tortillas and seeds. In this

town, most of the land is also communal (981 .25 ha), but some people own land.
The town is about 4 km distant from the forest and people use forest resources
contmuously; mushroom collectors sell their harvest in the market of Huamantla.

Weather.
Meteorological Station and

type of weather in
C(W,)(w), subhumid with rainy season in summer (INEGI 1986); the pressure/
temperature ratio is 41.9 and there is low annual variation in average monthly
^•^P^^^^;;^' ^!*^ fluctuations between 5° and 7°C. The annual mean temperature

1.7' . ^ '^ ^^^ ^^**^^* "^^^* ^^^^ temperatiire = 17.7°C) and January is

the irC) (Garcia 1988).

—Coniferous forest is the dominant kind

leiophflla Schl
Querui. rugosa Nee, Q. Inurina H. & B., Arbutus jalapensis HBK., and P. teocote Schl

tuU^^'v^lJT/- ^"^^^"^«^ L^n^b. and P. teocote are mixed with AhnnEmr^/fl^ MR^ o -r''''""
^^"^^^' ^- P'''^^^^^ HBK., S. oxyJepis Schn., Bud-fc parvtflora HBK., R^hes ciliatum H. & B., and Abies religiosa (HBK.) Cham. &

^1. ihe dommant species in the herbaceous stratum are: Luvinus aschenborni
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Schauer var. fiircilntci, Castilleja tenuiflora Benth., Penstenwn gentianoides (HBK.) Poir-

et, Baccharis conferta HBK., Eupatorium glabratum HBK., Asdepias ovala Mart.& Gal.,

Senecio cinerarioides HBK., Senecio salignus DC., Cirsium ehrenbergii Sch. Bip., Gna-

phalium americanum Mill., Acaena elongata L., Alchemilla procumbens Rose, Prunella

vulgaris L., Arge^none platiceras Link & Otto, and Reseda luteola L.

The main grasses in open areas in the Pinus-Abies forest, are: Stipa ichu (Ruiz

& Pavon) Kunth., Miihlenhergia macroura (HBK.) Itchc, and Eragrostis bartieri Dar.

In the agricultural fields it is possible to find scattered trees of Buddleia cordata

HBK., Alnus jondlensis HB&K., Crataegus pubescens (HBK.) Steud., and Pruims ser-

otina Her. (Acosta and Kong 1991).

Above 3000 m, the forest is dominated by Abies religiosa, frequently mixed

with Pinus hartivegii LindL or with P. montezumae. In the lower stratum, some

shrubs and trees are found: Salix mexicana, S. paradoxa, Buddleia parviflora, Ribes

ciliatum H. & B., and Primus serotina ssp. capuli (Cav.) Mc Vaugh (Acosta and Kong

1991). In the herb layer the dominant species are: Circium ehrenbergii, Gnaphalitm

americanum, Taraxacum officinale Weber, Pernettya ciliata (Schlecht. & Chamb.)

Standi., Halenia plantaginen (HBK.) Griseb., Geranium semanii Peyr, Prunella vulgar-

is, Aldiemilla procumbens, Phacelia platycarpa (Cav.) Spreng., Habenaria limosa (Lindl.)

Hemsl., Didymaea alsinoides (Sch. & Chamb.) Standi., Rumex acetosella L., Galium

aschenbornii Schauer., Poa annua L., Planlago major L., Viola painteri Rose & House,

Solanum demissum Lindl, Bacopa procumbens (Mill.) Grenm., and Eryngium carlmae

Delar. F.

Above 3500 m, the Pinus forest contains pure stands of Pinus hartivegii to-

gether with some individuals of Alnus jorullensis and Abies religiosa. The mam
shrubs are Baccharis conferta, Senecio cinerarioides, S. salignus, Lupinus montanus, Sahx

oxilepis, Ribes ciliatum, and Eupatorium glabratum. Plants of the herbaceous layer

include: Bacopa procumbens (Mill.) Greenm., Senecio platanifolnis Benth., Muilenber-

gia macroura, Penstemon gentianoides, Pernettya ciliata, Habenaria hmosa, Mdla bijiora

Cav., Castilleja scorzonerifolia HBK., Solanum demissum Lindl., Steuta monardifolia

HBK., Pedicularis canadensis L., Ranunculus macranthus Scheele., Arenana lycopodioi-

fc Will Ex. Sch., Cyperus incompletus (Link.) Jack., Trifolium gomocarpum hojac,

and Stenanthium frigidum (Scham. & Schlencht.) Kunth (Acosta and Kong lyvi;.

MATERIALANDMETHODS

^
The southeastern slope of the Malinche Volcano was visited every

from May of 1988 to November of 1991. The people who were found c

"mushrooms were interviewed in order to find out where they came tron

purpose of their collecting (home consumption or for sale). Itiree t

fleeted, taking into account the ethnic origin of populations: Ixtenco a

town; Javier Mina. a town inhabited by Nahua people (although we did

Inter
and

iews included questions designed to eha response-
(,,,,

'gical knowledge: conceptions about what a ™s'}"°'" '''
j,^ ,-,o,d.

J^mes. uses, conceptions about phenology and ecology, dasstownm the c

"^' system, methods of cooking, and poisonous mushrooms The e .n^-
^.,_
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TABLE 1 questionnaires carried out in each

Community
name

Ixtenco

Javier Mina
Los Pilares

Total

questionnaires

390
31

74

Interviews

92
43
56

Total

population

5980
606
460

Interviews %
related to total

population

8.0

12.2

28.6

each

Mina
and 8%from Ixtenco. The information
the respondents were Otomi speakers.

Several questionnaires were prepared with the purpose of am

schools of each

from the interviews. These questionnaires

the questions on the spot, and other students were instructed to carry question-

answer
Weob

nation principally from young people (9-16 years), but interviews were
people 17 to 90 years old. Questions in interviews and questionnaires ^

ime (Appendix 1). The answers to each question were grouped by categi
and the data was converted to percentages, hi order to compare interviews
questionnaires

Some "main respondents in each
knowledge about the mushrooms from

pers
company

^

The mushrooms were collected, identified and catalogued. The voucher

;?f vx .r'^
deposited at the herbarium of Universidad Autonoma de Tk

(iLXM).

RESULTS

each
the number of interviews carried out and questionnaires com-

Weelicited 121 common names
pendix 2). Ixtenco people know 25 i commonnames

Otomi). J,
Mina

know 25 species and 52 commonnames

ixed

2 mNahua and 2 mixed names).

^Zr^^l^"""'
" TT" ''-"^ '^' *hree communities, there are some ev

mon hT- y^^f,.
'^''^ r^§-^^-g the nature of mushrooms. The most

^?" '^!! r ^'''''l ^r '^ '^"d Los Pilares is that mushrooms are different

mas
concept similar to that which has been established in modern m
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(Margulis 1974). The percentage of people who gave this answer was higher than

that for other concepts. Information was obtained through both questionnaires

and interviews, but it was felt that the most accurate information was obtained

through discussions with the interviewees. In Ixtenco, only 8% of the people in-

terviewed said mushrooms were neither plants nor animals, but 38% considered

mushrooms to be plants. Because of the use of many technical words (e.g., "cryp-

togamous plants") when students referred to mushrooms as plants, or to some
fungi structures (scales as "hoyos ingestales," "pfleo," "himenio") and some Latin

names {"Boletus satanas," "Amanita muscaria") it could be supposed that young

people's ideas about the nature of mushrooms has been influenced by information

learned in school. Interviews showed that many people who had never attended

sdiool also considered mushrooms to be plants. Otomi people of Ixtenco use the

classifier kho or y'kho, which means mushroom, and they include the fungal

condition athlete's foot in the category of mushroom. However they use the word

I'm d'ga to refer to plants and fani to animals.

Other ideas in Javier Mina and Los Pilares are: "los hongos son agua" (the

mushrooms are water) or "son producto de la tierra" (they are a product from

the soil). The former view is based on the high content of water of the sporo-

phores. For those who hold the latter view, mushrooms are considered a different

kind of natural element unrelated to both plants and animals.

The value of mushrooms in the diet of the Javier Mina's people is reflected

when they state, "los hongos son un alimento" (mushrooms are a kind of food).

Placement of Fungi in tlie Cold-Hot Sysfem.— Classifying food and other elements of

the universe as "cold" or "hot" is an ancient tradition in America. It is based on

the diaracterization of the humor and paired qualities of food as hot or cold, and

dry or humid. From this point of view, food is eaten not just for nutrition, but

also to treat certain kinds of illness and to promote health. For example, a person

suffering from a fever should eat cold food, while someone suffermg from a cold

should consume hot food (Foster 1979). Some foods that are considered as hot

are: meat, honey and coffee. Rice, papaya, watermelon and mushrooms, among

others, are cold food. Most of the respondents of the three communities consider

"mushrooms to be frios 'cold', either because of their high water content or the

place in which they grow, frequently in wet places. Some respondents rep lea

"Son f rios porque creL en el monte y ahi hace frio" (they are cold because they

grow in the forest and it is cold there). Sometimes people classify mushrooms as

^old because they think mushrooms produce vomiting or diarrhea when eaten in

abundance or during the night. The recommendation of some ^«"^^^
^^« J^^

njushrooms with epazote {Chenopodium ambrosioides L.) or drmk
^^^^^fj^f ^atn

^fter eating them, because they are hot. Consequently, it is thus P^^^^^^^^^^^^^

^ balance of cold and hot in a mushroom meal, which is

^^^-f^f^Us)^^^^
,^

Somepeople of Ixtenco and Javier Mina regard some toids of

^^^^^l''^^^^
)< tihios Varm', or templados 'temperate'. In Javier Mma, ^^-^ ^^^^^^^^

f ^d that Ustilago maydis is hot because it grows on maize and the stem absorbs

" humidity, while the other mushrooms grow on the soil.the

of fruit-

^-pte/ogy.-Peopie from the three communities recognize
^^'""//^X™'

'"S tody, which ire distinguished from one another by the.r general morphology
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mushrooms with an umbrella shape (gilled mushrooms), pantes and pancitas (bo-

letes), escohdns 'brooms' (coral-like mushrooms), holitas o pedos de coyote 'little balls

or coyote farts' (puffballs), chipotles (morels), hongos de repisa 'shelf mushrooms'
(polyporcs), and papas 'potatoes' (truffle-like mushrooms).

lu the three communities, the different structures which make up a mush-
room were named. Tn Txtenco, both the Otomi and Spanish names were given for

the following structures: cap, cuticle, gills, scales, stipe, and ring.

Only in Javier Mina were all the structures of a typical mushroom recognized;

in Txtenco and Los Tiiares the volva remained unnamed. The most frequent names
used to refer to the hymenium were costillas 'ribs', esponja 'sponge', and libro

'hooW. Tliosc were mentioned in the three localities, as well as sombrero 'hat',

sombrilla or paragihi^ 'umbrella', and cabeza 'head', which were used for the cap.

The most frequent names employed to refer to the cuticle were pellejito 'skin'

and tela 'cloth'. In all three communities, the names used to refer to the stipe were
the following: tronco 'trunk', pata 'foot', and tallo 'stalk'. In Txtenco the term "stalk"
was known by some people and was detected only through the questionnaires.

The ornamentation of the stipe is a feature commonly used by people to

distinguish between edible and poisonous mushrooms, for which the foUowing

com-

a

ft

terms were used: pata lisa 'smooth foof and pata lanuda 'woolly foot'; these coi
cidc with the technical terms "glabrous" and "tomentose," respectively, which are
used in fungal taxonomy.

Other structures, such as scales, ring, rhizomorphs and volva, were not rec-
ogmzed by everyone, but people with knowledge of those mushroom parts had
-common x'ocabulary for them. In Javier Mina, people recognized the volva, the
nng, and the scales and associated these structures with the mushroom's devel-
opment, because they mention that "the skin remains when the mushroom
sprouts.

In Figure 2, we show terms used in each town for various structures of gilled
tungi. Different terms were used to name the structures of mushrooms without
gills. R,r example, branches from Rartiaria are known as bracitos 'arms', nianitas
hands and gajilos 'slices'; puffball scales were named granitos 'pimples' or cam-

i^ita Shirt
;

to describe rhizomorphs they say: "los pedos de coyote no tienen
patita, estnn pegados al suelo, tienen una raicita" (coyote farts don't have a foot,
mc> are stuck to the ground, they have a little root). Some of the Spanish names
used mone community are not recognized in others. Nevertheless, some of the
namc6 are used m tuo or in aU three communities, which may be the result of
m.rca.^ed information exchange as mushroom producHon has become commer-

Jf Mushrooms.~YJe have grouped themushrooms into four categories (Table 2).
The

the wili

originan solos/' or "
nacen

Peopli

"„« fr- „,^ M, .
^"" '" iiciiuiditzd uhey grow by themselves);
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TABLE 2. —Mushroom origin.

Ixtenco Javier Mina Los Pilares

(N = 482) (N = 74) (N = 130)

1.3

Wild (not being planted or cultivated) 63.6 63.8 95.4
God's will

Some fungal structures (volva or stipe
base)

Spores
Origin unknown

13.0

3.4 — 0.8

33.0 24.3 ' 3.8

Numbers indicate percentage of respondents who gave each answer. (—) This
in this town.

humedad'' (thev are born from
ture). Tliese ideas probably mean that they are not planted.

gnizedj^^.^^..^i»^^ wi ,jui xcB^ui LUCIUS iccugiuzeu sporeb aiiu spuiupiiuic
structures as the mushroom's propagules. Both are called semillas 'seeds'. In Ixten-
co and Los Pilares the respondents said, "los hongos tienen semillas, son come
Unas bolitas chiquitas" (mushrooms have seeds, they are like very small balls).

During field trips with people from Javier Mina, we observed that our re-

spondents left the volva of Amanita caesarea and the stipe base of Boletus pinophilus

mushrooms_- ^j ^^..^xv^^x ixitiii tu ue Liie i^eeas or mese musnrooms. mmis town
people said, "el tronquito es el que produce al hongo, porque si queda enterrado
VUelvP a dpQ;i rrr^llrir" (^U^ l;4-4-l^ i. 1 1 ., ^ , , .r .. ..

mushrooms
mushroom

community, some respondents answered that mushrooms

God's will).

Will

important factors in the origin and

three communities, more
mv

many

important factors. It is interesting

ment of mushrooms
ty

and L^^/:y//„;„ species, which have ca rbonicolous habits (Moser 1983). This ac-

^nTthVt'T r '""r f ^' P^^P^" *° ^^"^ the forest with the purpose of increas-

orln ff ^ T '^'T 'P'^^"^- ^ addition, the people know that forest fires

fhe wpflr'
P'^'^y^^'^" «f grasses with which to feed cattle and that burning off

the %egetation makes it easier to find mushrooms.

fc'iron kH
^"^ 1'^' ^""^^"^^ ^°'^"^' ^^ P^^P^'^ know that the mushroom growth

^nZ^(t'rl- """''"'"''t
^^* '^' ^^^y ^^^^°-- They say, "si no llueve, no hay

Mav to Wp. T'
""^ ^^"1^°^^^)- Most people agree that mushrooms fruit from

'

'^n rl K^"'*^
^"'y '^"^ ^"8"^^ being the months with highest abun-

spccies. Howe^'er, people said, "la temporada es variable dependiendode la precipitacion
IVnnIp ,^f T., • x\-

""" '=' v^naDie Qependmg on the rains) (Appendix ^)-

RroJp m^sl^i
'"

^''r
""^"'"' *^' mushrooms grow throughout the year and

group the speaes mto Iwo categories: l,c„xos de cuaresma 'LcnL mushrooms' or
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Jiongos de secas 'mushrooms of the dry season', in which some Ramaria and Lyo-

pliyllum species are included and hongos de temporal 'mushrooms of the rainy sea-

son', in which most species, both edible and poisonous, are included.

Ecology. —The knowledge that people have about mushroom ecology varies from
one community to the other It depends on the activities in which they engage

and on their dependence on forest resources.

from Ixtenco recognize three ecological zones in which
grow.

// They
often refer also to "el cerro" (the hill) and "el monte" (the mountain, the place

where the forest is). In Javier Mina, people also recognize three zones in which

mushrooms can be collected: "el campo" (the cultivated fields), "el llano" (the

plain), and "el monte" (the forests). In Los Pilares, just two of these zones are

considered: "el campo" and "el monte". All the people have the same chance to

go to the plain and to the forest, and they can collect plants, mushrooms or wood
everywhere, because these are communal lands. Each family owns cultivated

fields. The information obtained on this topic is showed in Appendix 4. People

of the three towns consider La Malinche (the forest; Spanish: "el monte") to be

the principal area for collecting mushrooms.
People from Javier Mina and Los Pilares have an extensive knowledge about

the places in which diverse mushroom species grow, especially those species

which are sold or used regularly, e.g., Amanita caesarea, Lyophyllum spp., Russula

delica, Ramaria spp., and Gomphusfloccosus. Otomi people from Ixtenco gave precise

data about few edible species. Some respondents from Los Pilares can easily find

certain bodies of hypogeous mushrooms such as species of Rhizopogon {papas 'po-

tatoes') and they know that some animals such as birds eat these mushrooms.

Only a few people eat these species raw, confirming their edibility.

People from Javier Mina call groups of mushrooms of the same spe

paneros 'mates' or cuatitos Tittle friends'. They say that each mushroor

mate because everywhere that one of them grows, there is always anothe

they say, "son hermanos" (they are brothers). Whenpeople find a lone fi

of Boletus pinophilus or Amanita caesarea, they look around and usually h

Gathering and Use.—The main means for obtaining mushrooms in Javier Mina

com-

bos Pila

former t

The

m

rougn airect couecnon, uui mi^<.'^^^^^f r^-r- >
^u q Vrv,

e located very near to the forest, but the latter is more than 8 km

in which most species grow.
. , » , , „«ot^1p

people from this area use mushrooms as food. Many people

ainly from Javier Mina and Los Pilares, have developed a commerci

by selling mushrooms, either in neighboring places or in big cihes sucn

or Mexico City.

Mushrooms are rarelv used for non-food purposes. Nevertheless,

eight mushroomsles tor musfirooms ui uie axt" -- ^.>
^

.

jmnnrtant
most of these cateeories. Mushrooms represent an mportant

element of the economy of many families from Javier Mina

mushroom uses are recognized-••>.i "lUMiroom uses are recugiuz.c«a i^> "— -
. , . , ,,. , frpahnents^ uses of mushrooms as fuel, decoration, or as an a.d mbeauty treatments
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TABLE 3.—Usage categories found in the studied area.

Javier Los

Ixtenco Mina Pilares

Food
Tinder *

"

Cosnietic
*

Insecticide

Medicine
Ornament *

~

Item for sale *
*

roison
_^

* ""_

(*) Data obtained in this town. (-) No information recorded in the present survey

this country have not been previously documented, but these were recorded only

in Ixtenco. Only a 23-year old woman indicated the cosmetic use.
T

Food. —A total of 121 commonnames used to designate 40 species of mushrooms
and slime molds were found; these represent 16% of the total number of edible

species registered in Mexico (Villarreal and Perez-Moreno 1989). The use given

to each species is variable and depends upon each person's individual knowledge

and preference.

Mushrooms considered to be of excellent quality by most people are the fol-

lowing species: Ammiita caesarea, Boletus pinophilus, Lyophyllum ovisporwn, Entolotna

dypealum, Hcbeloma aff. mesophaeum, and Ramaria spp.

The following species were known to over 95% of the inhabitants of the three

communities; Amanita caesarea, Boletus pinophilus, and Lyophyllum avisporum. In Ja-

vier Mina, they are greatly appreciated in an immature state {de hoton 'bud')/

commanding a higher price than those in a more mature state (floreados 'flow-

ered'). These mushrooms are increasingly searched for, and are collected exces-

sively, either for sale or for consumption. On many occasions, however, unsold

dried mitshrooms may remain stored for many years.

Mushrooms that were greatly appreciated and recognized by at least 40-80%
of the interviewed people include the following species: Cantharellus cibarius, Rus-

sula delica, Hygrophorus chrysodon, Gomphus floccosus, Agaricus campestris, Lactams
sahnonicolor, Lactarius deliciosus, Laccaria hicolor, and Helvetia lacunosa.

Many of these species are occasionally collected in an immature state; even

though some are avidly searched for, few people recognize them and the carpo-

phores remain uncollected, thus allowing the species to reproduce.
Amanita franclmtii and Amanita rubescens are used only in Javier Mina and few

people recognize them. The presence of scales on the surface of the cap of these

species is the reason many people consider them to be poisonous. They remain
under-used, notwithstanding the high demand and the great appreciation that

exists among people who know them.
The species named by less than 40% of interviewees include the following

species: Hygrophorus purpurascens, Clitocybe gibba, Gymnopus dryophilus, Chroogom-
phus jamaicaisis

, Clcnmiadelphus truncatus, Rhizopogon aff. michoacanicus , Cliniacocys-
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tis borealis, Gnnoderma sp., Laclarius indigo, SuiUiis granuhtus. Boletus luridiformis,

Migo septica, Tricholoma flavovirens, and Helvetia crispa.

Some species, such as Lactariiis indigo and Boletus luridiformis^ are considered

toxic; in the first case, because of its blue-green color, and in the second, because

of the greenish color that it acquires when the carpophore is damaged or cut. The

same
[unn

distinguish

the

remains creamy white,

tics such as mushroom
t consume them. Such is the case w
-ably due to its dark and gelatinous

in Los Pilares. In a similar manner
(Gonzalez

1991). Fomitopsis pinicola and Ganodcrma sp are not used extensively because of

eptica due to its soft and

Some genera, such as MorcMk, are hard to find beca

are difficult to reach and have a restricted distributioi

commercial

Other mushrooms are not used simply because their flavor is disagreeable or

them or do not know
Mushroom preparation. The recipes used to prepare mushrooms for con-

sumption are diverse and varv according to the custom of each family their eco-

mushroom

^ooms are bought.

some

^K depending upon how they are cooked; however, other herbs can be used

such as mint, epazote and pipitza (PowphijUum tagetoides (HBK) VL.}, laurei, u

cinnamon.

In the case of the pante {Boletus pinophilus), the amarillo ('yel|ow'; Am«m^«
^^^

^rea), and the pancita (Suillus gramMus), the carpophores ^^!^^^^^"^^^.^^/3

^_
the cuticle and cutting off the lower portion of the stem The ^ornetade^an^

(^^ horn'; Gomphis floccosus) are cleaned of their veins and scales becau e a^^

^^se ot the corneta hlanca ('white horn'; Kussida delicah tne gin^ ^^

^^^ same reason. Depending on the flavor, mushrooms may (

^.^*ed; some people consider that washing eliminates their flavor

imy as in the case of the /^rtnfe.
, ,, ^^^

The blue mushroom {Ladarius iivdigo), the pante, the paltecom

^^^^^sis), the tecosita {CanthareUiis cihi,

mushroom

be eaTn roasted or baked. It is recom

I lard with salt, which is said to tast.

5«2c/iarrdn (crackling) when prepared in this manner

^e yellow mushroom (Amanita caesared), the mantes

fhyll



116 MONTOYAet al. Vol. 22, No. 1

campestris), can be fried with slices of chili. The pante (prepared as a croquette)

and the escobelas {Ramaria spp.) are recommended mixed with eggs.

Another way to cook them is in soup, with chicken, or just w^ith epazote and
onions or with slices of cuarcsmeno chili. Mushrooms that are prepared in this

way arc the escobdas, the xoletcs, the amarillo, the hongo de pasto, the huevito {Hy-

grophorus chrysodon), and the tejamanil {Clitocybe gibba). Some stews are more so-

phisticated; they are prepared in pipidn, with green mole with peas or kidney

beans. The mcnudito {MorcMla spp.) is prepared stuffed with mashed potatoes,

cheese, or ground meat, covered with beaten egg and fried. The hongo de maguey,

the mchilado {Lactariiis salmonkolor) , and the corneta blanca are ground in the metate

with epazote and chili to prepare quesadillas. It is recommended that the hongo

de pasto, the tecosita, and the xocoyidado {Laccaria bicolor) be boiled with beans.
Mushroom preservation. One way to preserve mushrooms in order to enjoy

them "para el antojo" (for cravings) in any season is to dry them in the sun, either

sliced (as is the custom in Javier Mina), or strung on a thread (as mentioned by
people in Ixtenco and Los Pilares). People from Javier Mina dry great quantities
of mushrooms on screens; they take their mushrooms to Mexico City in order to

sell them. Their price is greatly increased in this way.
Mushrooms that are customarily dried are the pante, the menudo or morilla, the

Iccosila, and the orejas {Helvclla spp.). Species dried less frequently are the corneta

blanca, the corneta de oyamel, the escobetas, and the xolete.

Beauty Treatments,— Ustilago maydis is used in some beauty treatments for refresh-
ing the skin and giving softness. People mix the spores of this fungus with lemon
juice and smear the mixture on the face as a mask.

I

Deconil ion.— Some people from Ixtenco use Fomitopsis pinicola (Sow.) Kickx and
Ganodcrma sp. to decorate Nativity scenes at Christmas time. People perforate the
centers of the sporophores and use them to represent fountains, rocks or any other
element m the display ("creches"). Some people sell the sporophores of these
species m the Huamantla market. We found these species in the market only at

Christmas time.

r,>,^^._Woodcutters and other people who have to stav in the forest for many
ovemi

meals or to orovide warmth

Medi

communities
mixture

promote t

are mixed

For

species of Lycoperdon {pedo de coyote

bums and blotches. For woimds, t

and the snnrp<; arp tVi^n r>iit on fhf

layd.

s are put on two or three times until the blotches dry. People from
and Ixtenco mention medicinal uses of Lycoperdon spp.
^nmila muscaria (L.) Pers. {vema vemnosa 'poisonous volk' or khow
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hongo mosca) is used to heal dysentery in Javier Mina. The mushroom is boiled

and the water is drunk as an infusion, , .

Pseuda'crnia consocians (Vain.) Hale & Culb. and Ramalina sp., are used as a

cure for pneumonia. These lichens are pulverized and mixed with alcohol, then

the mixture is smeared on the chest. Many species of lichens (flor de piedra 'stone

flower' or lama de piedra, 'stone slime') are used to make a tea to heal coughs.
4

Insecticide.— Amanita miiscaria is used to kill flies. The cap and warts are put into

a dish with milk or water mixed with sugar, and set aside indoors.

Poison, —Those mushrooms
them

mushrooms') or tsangokho {tsango 'poison' or 'rabies'; kJw 'mushroom'; Spanish:

veneno or rabia 'mushroom of rabies'). The
fungi' and Iwngos malos 'crazy fungi'

-DiinncT fhp rainv season, mushroomConmwrcialization.

tant activity, especially in Javier Mina
In Javier Mina, 102 families were interviewed. Seventy

mushrooms every

family spends 7 to 10 hrs collecting wild mushrooms,

round trip. On average, each

$4.25 (29.09 Mexican pesos) per day (1

^ the communities hoard mushrooms

6.85 pesos in 1995). Storeowners

fo

in Puebla and Mexico

reign buyers (mainly from
mushrooms per day and pay US $54.80 (375.35 Mexican pesos), whicn

reseU in Mexico City or Puebla City. The inhabitants of Javier Mina are consic

H^ieros 'mushroom collectors' by the people of the surrounding commun

terviewed
own

in
Both large- and small-scale marketing exists, in me ium ^a-

,^ , j
^ina), the sale is carried out by individuals who own pickup ^^^^^^^^^^

'

n^ushroom collectors to distant woods in order to find a greater
^^fJll'^^^^^

^ooms; the one condition is that the harvest be sold to those F^^^^/^ *^^^^^^^
port In this way, both sides benefit: the collector finds more ^^^ " J^
f

tains more money and the buyer also obtains a greater harvest of mu hroom

- -^U Hoarders'sell both freJh and dehydrated —^^^^^^^^^

accepted.
must be young

mushroom sale is an activity that has bo* "g|^
, . , , .. . .., . r.; Ha The mushroom traae

- inhabitants of the community
some wnrv (^. children who. besides being colle(

clean
mushrooms. On

y o^^er-exploitation has on some species is unknown
kil very low m

ibundance
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TABLE 4. —Mushroom prices in Javier Mina.

Latin name

Amanita caesarea

Boletus pimphilus

Hebebma aff.

mesojjhaeum

Lijophylluni decastes

Price in 1990 Price in 1995 Price in 2000

(US$1 2.85 (US$1 6.35 (US$1 9.70

Mexican pesos) Mexican pesos) Mexican pesos)

$ 1.05-2.80/kg Immature carpophores Immature carpophores

$ 1.73-2.36/kg $ 2.07/kg
Mature carpophores Mature carpophores

$ 0.63-0.94/kg $ 0.97/kg

$ 1.75-3.50/kg Immature carpophores Immature carpophores

$ 0.78-1. 10/kg $ 2.07/kg
Mature carpophores Mature carpophores

$ 0.17-0.87/kg

$ 1.75-3.50/kg
lyophyUuiii avisporum $ 1.75-3.50/kg
Moixfiella escidmta $ 2.45-5.26/kg

$ 0.31-0.47/kg

$ 0.15-0.55/kg

$ 0.94-1.25/kg

$ 0.78-1.25/kg

$ 0.16-0.31 /kg

$ 0.61 /kg

$ 0.62/kg

$ 2.07/kg

$ 2.07/kg
$10.39/kg

ram or some
community of Tavier Mina

ft J

within the communities
communities

middle-man
ty; it is carried out by most

Javier Mina and represents a considerable source of income during t

?ason. When the mushroom season is poor, people dedicate themselves
elated activities such as the collection and sale of Mexican cherries (capid

'opuli (Cav.) McVaugh
the

activity

communities was once a commonactivity

GENERALDISCUSSION
-

.

This study provides a brief summary of traditional mycological knowledge

:es and cultures in Mexico
fungi, a high percentage

very

erea tnat mushrooms are plants, while in Javier Mina and Los
the population interviewed hold this view. Many people an:

nanisms are only "mushrooms," different from plants, like tl

Purepechas from Michoacan have (Mapes et al. 1981). The
mushrooms as distinct. They

designating mushrooms, kho, which is the same that used by the Otomies
Mexico (Estrada-Torres and Aroche
Mexico, people use specific terms to name the mushrooms
n Ixtenco name the cap {riiphwi), scales {dantii), and stipe

hat Otomies from the State of Mexico fEstrada-Torres and
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Aroche

in the State of Mexico). People from Javier Mina
mushroom structures, and the volva and annulus
believe that leaving these structures behind ij

in future years.

Some traditional practices in Javier Mina
such

^source. This

mushrooms.
structures

know.
effectiveness of these practices. Other cultural practices include burning the herb
layers of the forest with the aim of propagating some grasses used as fodder and
at the same time promoting the production of some fungal species such as He-

hebma aff. mesophaeum, Lyophyllum spp., and Morchella spp., which grow in burned
places. Such activities indicate some kind of forest management in which one
objective is to increase the natural production of different edible species of wild

mushrooms. Unfortunately, there is no research relating to the real impact of these

practices on the natural production of mushrooms/ on species selection, or of its

effect on the forest itself. People of the towns are quite conscious of the dangers
of uncontrolled fire. However, fires are started anonymously by persons who
seemingly control neither the intensity nor the extent of the fire.

—/- — — —

as that of "brothers" or "mates

knowledge

rams (to encourage sustainable use of forest). That

mushrooms that are hermanos mother" in the

pine, fir or oak trees. The information that people have acquired could be used

to indicate that a relationship exists between trees and mushrooms and something

that damages one of them surely affects the other. If the people know that when
they cut the pine trees, that is, the "mother" or host of young mushrooms such

as Boletus pinophilus, then mushrooms will die and in later years they will find

fewer of them to harvest. It will be important to make young people aware of the

need to care for their forest resources, showing them relationships between dif-

ferent organisms using simple ideas. The information about traditional propaga-

tion of mushrooms would also be included in these kinds of programs. It is im-

portant to teach that mushrooms have spores, which are the seeds in that, if they

bearing

same place. For this reason, it is im^

i^s m the forest and to bury
Similar datPi rplatP^rl tn mndmushroom

Mexico. For example, the Otomies of the State of Mexico

an

from he btate ot Uurango eat some bpe.-ic^ ^. -. ..^^^^
? :.. a

Commercialization of edible mushrooms in Javier Mmaand

important activity as is true in San Juan^ Atzmgo State of Mexico

^ -^^^umo-i\iaranjo 1992). It is import
^ food and as a market commodity
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in

season.

Traditional knowledge and experience of mushroom collectors, besides our

studies of mushroom commercialization in this area^ could form the basis for the

promotion of rural enterprise, including the packaging of dry mushrooms or can-

ning of some species, such as has been proposed by Martinez-Carrera et al. (1998).

As in Hueyapan, Morelos (De Avila et al. 1980), the northern mountains from

the State of Puebla (Martinez-Alfaro et al. 1983), the Sierra of Ajusco (Gispert et

al. 1984), and San Pedro de los Metates, State of Mexico (Estrada-Torres and Ar-

oche 1987), people from the study area consider mushrooms to be "cold" in the

traditional system of medicinal classification, due mainly to their high water con-

tent. However, as in Acambay, State of Mexico, some people from Javier Mina
consider Ustihgo mmjdis to be hot.

Mycological knowledge of the people of Javier Mina is probably very ancient

and has survived to the present time through direct transmission from old to

young people. This pattern is true also for Los Pilares.

In Ixtenco, old people provided similar information to that given by the

young. Although our study did not aim to compare the ethnomycological knowl-
edge between old and young people, it could be important to investigate this

topic and to analyze some changes with time. It is possible that ethnomycological
knowledge has been affected by local deforestation.

NOTES

' Hunn, Eugene. University of Washington, letter, November, 2001
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APPENDIX 1. —Questions used to obtain information about traditional mycological knowl-

edge.

1. Name
2. Age
3. Occupation
4. Address
5. Are you familiar with fungi?
6. Can you explain fungi?
7.

'
I

know
8. What are the uses of fungi?
9. Where do the fungi grow?

10. When do fungi grow?
11. How do they originate?
12. What conditions do they need to come?
13. What is the quality of fungi? Are funei cold, hot or warm:
14. Why is this so?
15. Do all fungi grow in the same place?
16. What are the names of the fungi structures? (with picture
17. Which fungi are edible?

v r

18. How do you cook mushrooms?
19. How do you know an edible fungi?
20. Which fungi are inedible?
21. What happens if you eat inedible fungi?
22. Are inedible fungi useful for something?
23. What remedies are used for people who eat inedible fungi
24. Do you know fungi which are used as a remedy?
25. Do you collect fungi?
26. Do you buy fungi?
27. Do you sell fungi?
28. Which fungi do you sell?
29. Where do you sell fungi?
30. Do you know how to preserve fungi?
31. Do you know how to sow fungi?
32. Are you familiar with cuitlacoche?
33. Are they fungi?
34. What are they?
35. What is its hqp?
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