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Abstract

Background Even in mycophilic nations, mushroom foraging and use traditions may vary from region to region,
making it part of cultural diversity and a source of traditional knowledge even in modern and changing societies. The
main objective of our study was to investigate mushroom foraging and use traditions in major ethno-regions of Lithu-
ania, to record and analyse whether and how biogeographical and ethno-cultural features influence these traditions,
what is their biocultural significance, and whether they persist in the face of societal and environmental change.

Methods The study conducted a survey among 106 respondents from eleven administrative units of Lithuania, rep-
resenting four ethno-regions (Zemaitija, Suvalkija, Dzukija and Aukstaitija, the latter divided into North and East). The
age of the respondents ranged from 32 to 97 years (mean 70 years, median 68 years). Each respondent was asked six
questions about mushroom species and mushroom foraging. The interviews were accompanied by 50 photographs
of different mushroom species. The similarity between mushroom foragers' preferences in ethno-regions and the sets
of mushroom species used for food and medicine was tested using cluster analysis. Clustering was carried out using
Serensen distances and the method of cluster mean linkage method.

Results The number of mushroom species recognised per respondent was quite similar, with the lowest number

of mushroom species recognised in Zemaitija and the highest in Eastern Aukstaitija. Species of no economic or other
importance were not well recognised in any of the regions. The number of names applied to mushroom species
varied from region to region and did not coincide with the popularity of mushrooms among mushroom pickers. The
number of mushroom species used for food was also similar between regions, except for Dzlkija, which had the low-
est number of species collected. Nine mushroom species were identified by respondents as medicinal mushrooms,
the most popular being Amanita muscaria and Inonotus obliquus. When analysing the similarity of mushroom species
collected for food and medicine, it was found that ethno-regions clustered into three distinct groups. Two groups
depended on the prevailing forest types, while Zemaitija formed a separate cluster defined only by local traditions.

Conclusions The work represents the largest study of ethnomycological tradition in Lithuania, covering major ethno-
regions. We have found that ethnomycological knowledge and tradition are not influenced by any long-term histori-
cal events, ethnicity or religion, but rather by the prevailing forest types and regional ethno-culture. Knowledge of edi-
ble mushrooms is considered to be inherited from the older generation and is conservative regarding the changes

in the set of species consumed and mushroom-related gastronomy. This is also reflected in the safety of mushroom
consumption, as mushroom poisoning was very rare among the respondents. Economically insignificant mushrooms
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are not distinguished and overlooked by traditional mushroom pickers who are not a good source of information
on rare or otherwise noteworthy species. However, from a biocultural point of view, mushrooms and mushroom-
related traditions remain important for linguistic diversity, traditional knowledge systems and their transmission.

Keywords Biocultural diversity, Ethnobiology, Folk taxonomy, Macromycetes, Edible mushrooms, Medicinal

mushrooms

Introduction

Fungi play a major role in ecosystem processes such as
nutrient cycling, bioconversion and energy flows [1], and
have long been used by humans influencing human liveli-
hoods and culture [2]. However, the place of macromy-
cetes (mushrooms) in human life does not always reflect
their importance in nature. Various societies either reject
them with fear and dislike (mycophobic attitudes) or will-
ingly collect and consume them (mycophilic attitudes),
elevating mushroom hunting to the level of patrimo-
nial value [3-5]. Wild mushroom foraging used to be an
important part of rural culture in Eastern Europe, and in
poorer rural communities wild mushrooms remain an
important source of food and income. Although mush-
rooms represent only a small proportion of calorie intake,
they are an important dietary diversification [6, 7]. Other
traditional uses of wild mushrooms, such as medicinal,
also seem to be limited to mycophilic countries [8], as
does the diversity of folk names for mushrooms [5].

However, even in mycophilic areas the selection of
species utilised can differ quite significantly, sometimes
depending on biogeographical situation and sometimes
on cultural preferences, as is shown by analysis of the
diversity of fungi sold in food markets [6, 9, 10] or the
preferences of consumed mushrooms [11]. For exam-
ple, Yamin Pasternak [7] noted the change of mushroom
species used for the same dish when cooked in different
geographical regions of Russia. Nevertheless, most of the
papers dealing with ethnomycology concentrate either
on the differences of attitude towards edible mushrooms
between mycophobic or mycophilic nations or areas [3,
4], or the changes of these attitudes in both mycophobic
and mycophilic areas [7, 12], or different sets of species
utilised by mycophilic regions [13], or social differences
in the mushroom picking tradition [14, 15]. Only a few
studies provide some comparison in differences of con-
sumed sets of fungi in mycophilic areas [11, 16, 17].
There is no comprehensive study showing whether there
are differences in attitudes towards consumed fungi in
ethno-culturally different regions of the same mycophil-
ous country.

Lithuania belongs to mycophilic nations (following
the definition by Wasson and Wasson [3]), together with
other Baltic countries and Slavic nations [14]. The earliest
records of wild mushroom collection and consumption

in Lithuania date back to the fourteenth century [18],
and legal regulation of mushroom picking dates back to
the sixteenth century [19]. The earliest Lithuanian fiction
depicts mushroom picking in the eighteenth century [20].
However, there is no doubt that this tradition is much
older, as evidenced by early eleventh-century documents
from the territory of present-day Poland [21] and the
frequent presence of mushroom picking motifs in Lithu-
anian folklore [22]. Even today, collecting mushrooms for
one’s own use and for sale is a culturally and sometimes
economically significant activity [23, 24]. The first scien-
tific studies of wild mushrooms used for food and sold in
Lithuanian markets date back to the 1930s—-1940s, when
mushrooms sold in the markets of major Lithuanian cit-
ies and towns were investigated [25-28].

Although Lithuania is a small country (over 65, 000
km?), with a population of less than 2.9 million peo-
ple, and is relatively homogeneous (84.6% are Lithu-
anians) [29, 30], it is divided into five culturally distinct
ethno-regions (Aukstaitija, Dzikija, Suvalkija, Zemaitija
(Samogitia) and Lithuania Minor) [31]. So far, research
on mushroom foraging traditions in Lithuania and
ethnomycology in general has been rather fragmentary,
focussing mainly on folk names for mushrooms and
mythology related to mushrooms and mushroom picking
[25, 32-35].

Our aim was to investigate mushroom foraging and use
traditions in major ethno-regions of Lithuania. The main
questions we sought to answer were (1) whether and how
biogeographical and ethno-cultural features of a region
affect the species sets of picked mushrooms and their
uses; (2) whether mushroom gathering traditions and use
persist in the face of societal and environmental change;
(3) what is present biocultural significance of mushroom-
related tradition in Lithuania.

Materials and methods

The research was conducted in accordance with the
International Society of Ethnobiology Code of Ethics
[36]. Verbal informed consent was obtained. Interviews
were conducted between 2022 and 2023 with people who
were recommended as avid mushroom foragers by local
residents. On several occasions, interviews were obtained
by snowball sampling and by searching for people selling
wild mushrooms in local markets. The interviews were
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conducted in Lithuanian and the informants’ answers
were audio-recorded. All interviews are stored at the
Lithuanian Folklore Archives at the Institute of Lithua-
nian Literature and Folklore, under the numbers LTRF cd
1784-LTRF cd 1884. Respondents were asked their name,
surname, age, origin and the following questions:

Do you recognize the mushroom?

What name/s do you use for it?

Do you collect (or have you collected) it for food?
Who taught you mushroom foraging?

Do you use (or have you used) it for other purposes?
Are you aware of any cases of mushroom poisoning
in your area?

S

In addition to the set of questions, the respondents
were shown photographs of different fungal species (or
groups of species that are difficult to distinguish from
the photograph, e.g. Armillaria spp., Lactarius sect. Deli-
ciosi, coloured Russula species, etc.), to check whether
the respondents could identify and name the fungi in the
pictures. We did not use actual specimens because the
appearance of fungi is unpredictable, the fruiting bodies
are perishable and, as Turner & Cuerrier [37] noted, it is
difficult to have a sufficient set of specimens to show to
all respondents. The set of pictures included edible, ined-
ible and poisonous mushrooms, mushrooms known as
medicinal and several rare and protected mushrooms (50
species in total). All shown species have vouchers in the
herbaria of Nature Research Centre (BILAS) or Vilnius
University (W1I). Herbarium voucher and sequence num-
bers (for two species) are provided in Additional materi-
als (Table 1), excluding species groups. As the Zemaitija
ethno-region was part of the pilot project, photographs
of four species, i.e. Flammulina velutipes, Suillus granu-
latus, Sarcodon spp. and Tricholoma joachimii, were not
shown there. Respondents’ data on these species were not
used in the overall calculations and were only discussed
under the species identification questions. The scientific
names of the fungi included in the surveys follow Index
Fungorum database [38]. For the following analysis and
calculations, groups of species mentioned above were
treated as single species.

A total of 106 people were interviewed, 35 men and
71 women, mostly middle-aged and older (age range
32-97 years, mean 70 years, median 68 years). The inter-
views were conducted in 40 localities belonging to eleven
administrative units of Lithuania, representing all ethno-
regions (exact locality data are listed in Additional mate-
rials, Table 2), except for Lithuania Minor, where local
traditions have been largely lost due to major population
changes and immigration from other parts of Lithuania
after World War II [39]. The Aukstaitija ethno-region is
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the largest and has the highest forest diversity, so it was
divided into two parts (Northern Aukstaitija and Eastern
Aukstaitija) and the majority of respondents were from
this ethno-region.

To obtain additional information, we reviewed unpub-
lished data from the records of Lithuanian Folklore
Archives at the Institute of Lithuanian Literature and
Folklore (LTR 605/217, 256; LTR 1483/197; LTR 3463/76;
LTR 3937/59; LTR 4111/265, 654). These sources were
consulted for the following information related to mush-
rooms: species collected, local species names, uses and
mushroom foraging traditions.

For calculations, only the cases when respondents
clearly recognised the shown mushroom species were
used. The cases when mushrooms were mis-recognised
or not distinguished from other species are stated in
Additional materials (Table 1). Percentages and medians
were calculated with Excel programme (MS Office 16).
The similarity between the mushroom foragers prefer-
ences in the ethno-regions and the sets of mushroom
species used for food and medicine was verified using
cluster analysis. A matrix of 35 species and five regions
was used, indicating the percentage of respondents
who reported collecting mushroom species for food or
medicine. Clustering was performed using Serensen’s
distances and the cluster mean linkage method. The
analysis was performed using software PC-ORD ver. 6.0
[40].

The study site

Lithuania covers an area of 65,300 km? with a resident
population of 2.89 million in 2024 [41]. The country
is located in the eastern part of the Baltic Sea region,
between latitudes 56.27° and 53.53° N, and longitudes
20.56° and 26.51° E. The average altitude from sea level
is 99.8 m and the highest point is 293.8 m. The climate is
moderately cold, with an average annual air temperature
of 7.4 °C, with the warmest month being July (18.3 °C)
and the coldest January (—2.9 °C), and an average annual
rainfall of 695 mm [42]. Forest land covers about 33.8%
of the territory of Lithuania, dominated by Scots pine
(Pinus sylvestris), Norway spruce (Picea abies) and birch
(Betula pendula, B. pubescens) [43].

Ethno-regions studied

The following brief description of the landscape and for-
est types of the studied ethno-regions (Fig. 1) was taken
from [45-47]. Data on ethnicity and religion of the stud-
ied localities (by administrative units, data for 2021)
were taken from [41]. Almost all administrative units are
rather homogeneous in terms of ethnicity and religion
with dominant ethnic group Lithuanians and dominant
religion Roman Catholic.
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Fig. 1 Map of ethno-regions in Lithuania and locations of data collection. The blue dot line marks the boundaries of Lithuania Minor (not studied,
see Materials and Methods). The map base is from [44]. Exact geographical data of the localities are presented in Additional materials (Table 2)

Aukstaitija is the largest ethno-region in north-east-
ern Lithuania. Northern Aukstaitija is an intensively
farmed area, with larger forested areas in the Birzai and
Panevézys districts. The dominant forests are broad-
leaved, mixed broadleaved and coniferous, and spruce
stands Piceion abietis, growing on clay loam soils. In
Eastern Aukstaitija, the agrarian landscape is mixed with
forests, and the naturalness of the landscape is greater
than in the northern part. Coniferous stands, especially
pine stands Dicrano-Pinion sylvestris, are predominant
on loamy soils. Lithuanians make 97.83% of popula-
tion in Birzai district 97.44% and 84.4% in Panevézys
district (Northern Aukstaitija), 96.5% in Anyksciai dis-
trict, 80.83% in Ignalina district, 96.01% in Utena district
and 52.63% in Svencionys district (Eastern Aukstaitija).
Roman Catholics make 75.4% of population in BirzZai dis-
trict, 84.4% in Panevézys district (Northern Aukstaitija),
85.5% in Anyksciai district, 81.7% in Ignalina district,
85.5% in Utena district and 77.6% in Svencionys district
(Eastern Aukstaitija).

Dzukija is located in south-eastern Lithuania. It is the
country’s most forested region, with a high degree of
naturalness, especially in the southern part of the region,

which is the most forested area of the country. Pine for-
ests predominate, especially thermophilic pine stands
Cladonio-Pinetum sylvestris, growing on the sandy
deposits of the former glacier margins. The southern
part of Dzukija is most famous for its mushroom picking
traditions [23]. Population of Lithuanians in the studied
Varéna district makes 90.44%, Roman Catholics make
87.6%.

Zemaitija (Samogitia) is located in the western part
of the country. The landscape is mixed, with agricul-
tural and forested areas which are dominated by spruce
stands Piceion abietis, hardwoods and mixed stands of
spruce and hardwoods or pine and hardwoods. Lithuani-
ans make 98.36% of population in Kretinga district and
98.54% in Plungé district, Roman Catholics make 89.5%
in Kretinga district and 87.1% in Plungé district.

Suvalkija is located in south-western Lithuania. It
is a land of intensive agriculture and the least forested
area of Lithuania. Forests are dominated by hardwood
stands Carpinion betuli and temperate mixed stands
of hardwoods and spruce Querco roboris-Picceetum.
Lithuanians make 97.89% of population in Kazly Rada
municipality and 97.77% in Marijampolé municipality,
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Roman Catholics make 89.5% in Kazly Rada municipality
and 85.2% in Marijampolé municipality.

Results

Respondents showed interest in naming mushrooms and
describing their uses (gathered or not gathered for food,
gathered for non-food uses, poisonous, recognisable or
not). On average, 30.76 species were named or recog-
nised per respondent (minimum 8, maximum 43, median
31). Regionally, the average number of named or recog-
nised species per respondent in Zemaitija was 23 (min. 8,
max. 35, median 23), in Suvalkija 31.25 (min. 9, max. 41,
median 33), in Dzukija 33.61 species (min. 21, max. 43,
median 34), in Northern Aukstaitija 31.83 species (min.
21, max. 41, median 33) and 31.74 species (min. 20, max.
41, median 33) in Eastern Aukstaitija.

Based on the characteristics of the mushrooms and
the results of the interviews, we have divided the species
shown into six groups: (1) universally popular edible spe-
cies (collected by>30% of respondents in every region),
(2) regionally or temporarily popular edible species (col-
lected by>30% of respondents in at least one region, or
popularity of which has declined over time), (3) edible
species that are not popular in any region (collected by
less than 30% of respondents in any region), (4) non-edi-
ble species (strongly acrid-tasting, or mildly poisonous, or
only used for non-food purposes, or not used at all), (5)
poisonous species and (6) species that are rare, protected
or newly discovered (Additional materials, Table 1).

Ethnotaxonomy and ethnonomenclature

Only two of the mushroom species shown—Cortinarius
sanguineus and Flammulina velutipes—were not named
in any of the regions. The latter was not even mentioned
by the respondents as a mushroom they had ever seen,
even though it is a very common wood-inhabiting spe-
cies in the country. In both Zemaitija and Suvalkija,
respondents named 37 species, in Dzukija—39, in North-
ern Aukstaitija—41 and in Eastern Aukstaitija—45 spe-
cies. It should be noted that even some mushrooms that
were not used for food or other purposes were tradition-
ally known and named. The number of names per species
in the region varied from zero to ten, and the number
of names applied did not usually correspond with the
popularity of the species or even with the use for food.
For example, the most prized edible mushroom Boletus
edulis was given between one and seven names in the
different regions, the very popular Cantharellus cibarius
was given between two and three names; meanwhile, the
less valued Imleria badia was given between four and
ten names, the not consumed Lycopedon spp. were given
between two and eight names, and the inedible Tylopilus
felleus was given between two and 10 names (Additional
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materials, Table 1). However, mushrooms that had no
economic, medicinal or recreational and aesthetic value
were generally not named, even if they were recognised.

Respondents generally did not distinguish between
similar species in the genera, for example, Boletus edulis
from B. pinophilus and Suillus luteus from S. granulatus.
The latter were best distinguished in Eastern Aukstaitija
(6 respondents), the former in Dzakija and Eastern
Aukstaitija (16 and 11 respondents, respectively), which
is explained by the distribution of pine forests and the
higher frequency of B. pinophilus in these ethno-regions.
It should be noted that only in these two regions did all
respondents clearly distinguish Imleria from Boletus,
whereas in the other ethno-regions there were between
one to three respondents who identified Imleria badia
as one of the Boletus. Leccinum was almost universally
distinguished as ’brown-capped’ and ’red-capped, and
the names of the two groups were different. Only three
respondents (all in Suvalkija) did not distinguish between
the two Leccinum species. The species of coloured Russula
all had the same names and were not distinguished in most
regions, with the exception of the acrid-tasting carmine
capped species, such as R. emetica, which were reported as
inedible, even though they had the same name as the mild-
tasting species. However, in Suvalkija, some respondents
differentiated Russula by cap colour and to some extent
by habitat. Only a small proportion of respondents distin-
guished Xerocomus subtomentosus from other boletoids,
even if they collected them. In Northern Aukstaitija and
Suvalkija, some respondents did not distinguish between
Tricholoma equestre and 1. portentosum, in contrast to
Eastern Aukstaitija and especially Dztikija, where the two
species were clearly separated. Some respondents did not
distinguish Morchella spp. from Gyromitra esculenta. In
all regions, a proportion of respondents did not distinguish
Russula delica from Lactifluus piperatus and Armillaria
spp. from Kuehneromyces mutabilis, with a higher percent-
age of distinguishing the latter in regions where Armillaria
spp. were popular among mushroom pickers. Gyroporus
cyanescens was mostly confused with other boletoids (e.g.
Boletus radicans and Tylopilus felleus), except in Dzukija,
though it was not collected there. Suillus bovinus was
confused with other Suillus species by some respondents,
but it was also best recognised in Dzikija, although it was
not collected there. Agaricus spp. and Macrolepiota pro-
cera were attributed to Amanita by some respondents.
Only a few respondents clearly distinguished Calvatia
from Lycoperdon, their names and recognition stemming
mainly from characteristic release of dry spore masses in
both genera. Amanita muscaria and A. phalloides were
both referred to as musmirés (Amanita) by the majority of
respondents, although it was clear from the descriptions
that the two species were seen as distinct.
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Uses of mushrooms

Food

A total of 36 species were consumed for food. Regionally,
a total of 27 species were collected for food in Zemaitija,
31 in Suvalkija, 22 in Dzikija, 29 in Northern Aukstaitija
and 32 in Eastern Aukstaitija (regardless of the number of
respondents collecting the individual species).

Fig. 2 aTraditionally dried Gyromitra esculenta (DzUkija). b
Fermented mushrooms with prevailing Cantharellus cibarius

and Russula spp. (Eastern Aukstaitija). ¢ Harvested Tricholoma equestre
(Dzdkija). Photographs: a and b: Vita Dzek¢ioriate; ¢ Zydranas
Sinkevicius (see acknowledgements)
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Among the universally popular mushrooms, Boletales
dominated, as well as Cantharellus cibarius, Lactarius
sect. Deliciosi and coloured Russula species (Fig. 2b).

Fifteen of the mushroom species were only regionally
(Fig. 3) or temporarily (and sometimes only temporarily)
popular mushrooms. Suilellus luridus was a recognised
and popular edible mushroom in Suvalkija and especially
in Zemaitija, while in other ethno-regions it was mostly
treated as inedible, or was not distinguished from other
boletoids by those who collected it.

In Dzikija, by contrast, S. luridus was not named by
any respondent and was recognised by less than 30% of
respondents, which can be explained by the lack of for-
ests suitable for S. luridus in this region. Gyromitra escu-
lenta, a toxic mushroom that requires special preparation
before consumption, is still widely collected in Europe.
In Lithuania, between 44 and 100% of respondents in
different regions admitted to collecting G. esculenta for
food (Fig. 2a), except in Zemaitija, where less than 30% of
respondents consumed it. Zemaitija was also the region
where fewer people recognised the mushroom. Gyro-
mitra esculenta was also among the mushrooms whose
popularity was declining, except in Suvalkija and Dzikija,
where nobody admitted to having stopped collecting it.
Suillus variegatus was also unpopular and unfamiliar in
Zemaitija, where it was recognised by less than 30% of
respondents and collected by even less percentage. In
Northern Aukstaitija, S. variegatus was recognised and
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collected by slightly less than half of the respondents,
whereas in other regions, it was known and popular.
Tricholoma equestre was popular in the pine forest-dom-
inated regions of Dzikija and Aukstaitija, where it was
recognised and admitted to be collected by 94—-100% of
respondents (Fig. 2c). Zemaitija was an exception—only
13% of the respondents recognised and collected this
species.

The situation was similar for Tricholoma portentosum:
none of the respondents recognised and collected it in
Zemaitija. In Northern Aukstaitija, it was also mostly not
recognised and not collected. It was best recognised and
collected in Dzikija; meanwhile in Eastern Aukstaitija, it
was less recognised and collected than T. equestre. Calo-
cybe gambosa was popular only in Northern Aukstaitija,
where it was recognised and collected by almost half of
the respondents. In the other regions, it was identified
by very few respondents, with only one respondent in
each region collecting it, with the exception of Suvalkija,
where no one admitted collecting it. Cortinarius caper-
atus was well recognised and collected in all regions
except Zemaitija. Macrolepiota procera was popular only
in Dzukija and Eastern Aukstaitija. Only one respondent
in Dztkija admitted to having collected Paxillus involu-
tus before. In the other regions, between 35 and 78% of
respondents admitted to having collected it. In all regions
except Suvalkija, some respondents admitted to have
stopped collecting P. involutus. Lactarius torminosus was
not collected at all in Dziikija, and only by two respond-
ents in Zemaitija. In other regions, except Suvalkija,
some respondents stopped collecting it. Russula delica
was collected in all regions and the number of collecting
respondents varied from 20% (Zemaitija) to 48% (North-
ern Aukstaitija). Lactarius turpis was the most popular in
Northern Aukstaitija (collected by 70% of respondents),
while in Dzkija it was not collected at all, although it is
very well recognised in all regions, but its popularity has
decreased. Armillaria spp. was not collected in Dzikija,
in other regions its popularity ranged from 32% (Eastern
Aukstaitija) to 65% (Northern Aukstaitija) of respond-
ents. The popularity and use of Xerocomus subtomento-
sus and Morchella spp. were difficult to assess, as a large
proportion of respondents did not seem to distinguish
them from other Boletales and Gyromitra eculenta,
respectively.

Gyroporus cyanescens, edible but unpopular with
mushroom pickers, was least recognised and not named
in Northern Aukstaitija, quite well recognised and
distinguished in Dzukija, but collected by only a few
respondents in all regions (Fig. 4), and not collected at
all in Dzukija. Suillus bovinus was also best recognised
in Dzikija, although not collected and worst recognised
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and not even named in Zemaitija. In other regions it
was collected by few people. Agaricus spp. were neither
well recognised nor popular, and was not collected at all
in Dzukija. Lactarius piperatus was neither recognised
nor collected in Zemaitija, not collected in Suvalkija.
In other regions, it was difficult to assess its use due to
confusion with Russula delica. Sarcodon spp. were not
named (although recognised) in Suvalkija and Northern
Aukstaitija, collected by one respondent (in Suvalkija).
Hydnum spp. were best identified and collected in
Zemaitija (47% identified, 27% collected), in most other
regions they were neither named nor collected. Only one
respondent admitted collecting Kuehneromyces muta-
bilis, even that one possibly confused it with Armillaria
spp. Lycoperdon spp. were identified and named by the
majority of respondents in all regions but were not con-
sumed in any of them. Calvatia gigantea was collected
by one respondent, although it was also well recognised
everywhere.

Mushrooms are mostly consumed in mixtures (dif-
ferent types of mushrooms), and the most popular dish
mentioned by all respondents was pre-boiled mushrooms
fried with bacon and onions, with the addition of sour
cream (Additional materials, Table 3). Mushroom soup
and mushroom salad with sour cream were also men-
tioned. Boletoid mushrooms, in particular Boletus spp.,
are commonly dried and then used in soups, stews, pies,
dumplings and herring dishes, especially for Christmas
Eve dinner. Boletus spp., Leccinum spp., Lactarius sect.
Deliciosi, Cantharellus cibarius are sometimes eaten
separately, either fried or in soups, or pickled when
there are enough fruit bodies for a separate dish. Excep-
tions are the mushrooms of the spring season, which are
eaten separately, pre-boiled and fried, and Macrolepiota
procera, which is always fried without pre-boiling, either
in batter or without it. Mushrooms are also preserved
for the winter, although the traditional methods of salt-
ing or fermenting have been largely replaced by pickling
and freezing. However, the mushroom dishes mentioned
by the majority of respondents did not differ much from
those described in various books on traditional Lithu-
anian cuisine and food traditions [18, 48], as well as on
regional cuisines [23, 49].

Medicinal

A total of nine medicinal mushroom species were named
(Fig. 5). Of these, only Amanita muscaria and Inonotus
obliquus (Fig. 6a) were recognised as medicinal mush-
rooms in all regions, with consumption ranging from 77%
of respondents (Dzikija) to 21% (Northern Aukstaitija)
and from 23% (Northern Aukstaitija) to 13% (Zemaitija),
respectively.
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Fig. 5 Mushrooms used as medicinal by the per cent of respondents
in the individual ethno-regions. Colour scheme refers to individual
ethno-regions. Other Amanitas include A. phalloides and A.virosa

Even if not used personally, A. muscaria was recog-
nised and named by the absolute majority of respond-
ents. Inonotus obliquus was also well recognised and
named in all regions (53% to 93% of respondents).
Phallus impudicus was recognised as medicinal in all
regions except Northern Aukstaitija, its use ranged
from 53% of respondents (Zemaitija) to 12% (Dzikija)
(Fig. 6b).

Phallus impudicus was most accepted in Zemaitija
(100% of respondents). In Dzukija, however, only two
people recognised it and did not have a name for it. Other

i \ I AN % - \
Fig. 6 a Alcohol-based extract of Inonotus obliquus and fruit bodies
of the fungus used to prepare the extract (Dzukija). b Alcohol-based
extract of Phallus impudicus (Eastern Aukstaitija). Photographs: a:
Ernestas Kutorga; b: Vita DZek¢ioridte

species were only occasionally mentioned as medicinal
mushrooms, except for Gyromitra esculenta in Dzukija.

Other uses

Among the other uses of mushrooms, the absolute major-
ity of respondents mentioned Lycoperdon and Calvatia
as children’s play objects. Respondents over 70 years of
age indicated that Fomes fomentarius had been used in
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the past to bring fire from the church at Easter and for
the fire ignition. The mushroom was well recognised and
named (between 87 and 100% of respondents in differ-
ent regions), although the vast majority of respondents
used the name which refers to any larger bracket. Two
respondents in different regions mentioned the use of E
fomentarius as a fogging agent to calm the bees during
honey collection. One respondent mentioned Sarcodon
spp. as a fodder additive for cattle, another respondent
mentioned Lycoperdon spp. as a fodder additive for pigs.
A few respondents in Dzukija, Northern and Eastern
Aukstaitija mentioned that cows and pigs were fed with
mushroom cleaning residues and old fruit bodies, unsuit-
able for consumption. Respondents over 70 years of age
mentioned that they had previously used Amanita mus-
caria to get rid of flies at home.

Differences and similarity of mushroom uses

The analysis of the similarity of the mushroom spe-
cies collected for food and medicinal purposes showed
that the ethno-regions were clustered into three distinct
groups (Fig. 7). Two groups depended on the predomi-
nant forest types (and, consequently, on the sets of the
most common mushroom species): Suvalkija together
with Northern Aukstaitija (predominantly hardwood
and mixed forests) and Dziikija together with Eastern
Aukstaitija (predominantly coniferous forests). Both
groups covered ethnologically different regions. How-
ever, Zemaitija formed a distinct cluster that was clearly
defined only by local tradition.

Recognition of other mushrooms

Of the inedible mushrooms, Tylopilus felleus was the
most recognised and named species in all regions (from
73 to 96% of respondents) (Fig. 8), presumably because of
its similarity to the prized edible boletoid species and the
need to be able to distinguish between them. Chalcipo-
rus piperatus was poorly distinguished and not named in
Zemaitija and Eastern Aukstaitija, in other regions it was
mostly confused with Suillus bovinus. Sarcoscypha spp.
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were best identified in Northern and Eastern Aukstaitija
(78% and 41% of respondents, respectively), and only in
these regions was it named, although at least some of
the respondents recognised this fungus in other regions
but did not name it. Coltricia spp. were best recog-
nised in Dziikija and Eastern Aukstaitija (88% and 70%
of respondents, respectively). They were named in all
regions, except in Suvalkija, though 31% of respondents
recognised it in this region. The highly toxic Amanita
phalloides was recognised by the majority of respondents
(63-100%).

Of the rare species, Tricholoma joachimii was best rec-
ognised in Dzikija, where it was recently recorded [50],
while in other regions its recognition was mostly ques-
tionable, as respondents did not distinguish it from T.
equestre (the species was not shown in Zemaitija). Aure-
oboletus projectellus, a recent arrival in Lithuania and
spreading in the Baltic region [51, 52], was doubtlessly
identified in Dzukija and Eastern Aukstaitija, where it is
already present, although only one respondent in each of
these two regions collected it for food. Notably, only in
Dzikija, where it has already spread, was A. projectellus
named. In the other regions, the mushroom was mostly
either not recognised or confused with red-capped Lec-
cinum species. Of the three species in the Lithuanian Red
Data Book [53] shown to respondents, the results were
poor. The recognition of Neoboletus luridiformis was
unclear, as most respondents who recognised or even
collected this species did not distinguish it from Suil-
lellus luridus. Lactifluus volemus was identified by very
few respondents and was only named in Zemaitija and
Eastern Aukstaitija. Sarcosoma globosum was best recog-
nised in Eastern Aukstaitija, where it is most commonly
found, whereas in Suvalkija it was neither recognised nor
named.

Discussion

Although mushrooms have lost the nutritional signifi-
cance they had during times of food scarcity in Lithu-
ania, their picking and consumption are still culturally

50 25 0

Information Remaining (%)
100 75
ZEMAITIJA
SUVALKIJA I
NORTHERN AUKSTAITIA
DZUKIJA —
EASTERN AUKSTAITNA ————

Fig. 7 Dendrogram of the cluster grouping (similarity) of the studied ethno-regions based on the percentage of respondents collecting sets

of mushroom species for food and/or medicine
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important and are sometimes considered a ‘natural right’
of people [22]. Despite increased migration between
Lithuanian ethno-regions after the Second World War
[54], which had an impact on local traditions, along
with changes in rural life and the increasing influence
of media coverage, a large part of the former traditions,
including ethnomycology and attitudes to mushroom
picking, have survived, as our study shows. The preser-
vation of ethnomycological traditions is particularly pro-
nounced in the differences between the ethno-regions
studied, which depend not only on the predominance or
abundance of forests but also on ethnological specifici-
ties. In Finland, regional differences in mushroom pick-
ing traditions also have been observed, which were more
related to historical influences than to the prevailing for-
est types. These differences have also been observed to be
long-term and conservative [11]. Similar differences were
observed during the study of two ethnically different
communities in Pskov Oblast, NW Russia [17]. On the
other hand, Quifiénez-Martinez et al. [16] did not find
any differences in the sets of mushroom species collected
by different ethnic groups in Mexico. However, the differ-
ences or similarities in the Lithuanian ethnomycological
tradition cannot be explained by historical influences or
ethnic differences: long-term (more than 50 years) his-
torical events were the same in all ethno-regions, and the
respondents were ethnically homogenous.

The set of the most popular mushrooms collected in all
Lithuanian ethno-regions studied (Additional materials,

Table 1) included almost all of the most popular species
in Europe [55]. It should be noted that of the most popu-
lar mushrooms, only Cantharellus cibarius was men-
tioned by 100% of the respondents in all ethno-regions,
although Boletus spp. were identified by the majority of
respondents as the most prized mushrooms. However,
other edible mushroom species differed in that they were
popular among mushroom pickers, but only in part of the
ethno-regions, while in other regions they were collected
little or not at all, such as Suillellus luridus, Calocybe
gambosa or Gyromitra esculenta. The lowest number
of species used for food, specific to Dzukija, is due to
the traditional conservative attitude towards the range
of mushrooms considered edible in this ethno-region, a
phenomenon described in [23, 56].

The set of the most popular edible mushrooms was
broadly similar to that of the northern and eastern Slavic
areas [6, 9, 14, 17], and to a lesser extent to that of Swe-
den [57]. However, precise comparisons were difficult
due to differences in the definitions of species groups in
the publications listed or because in some cases the num-
ber of respondents who reported consuming mushrooms
was not provided, e.g. in Stryamets et al. [58]. Only Bole-
tus spp. and Cantharellus cibarius were equally popular
in Lithuania, Slavic areas and Sweden. The coloured Rus-
sula species were popular among Lithuanians, Slavic and
Seto people, but not among Swedes. Imleria badia, pop-
ular in all Lithuanian ethno-regions was either unpopu-
lar or not collected among Russians and Seto in Pskov
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Region and in Sweden. It was difficult to evaluate its
popularity in Poland because it was not separated from
Xerocomus spp. [14], though judging from its occurrence
in Polish markets [9] it is one of collected edible species.
It was also difficult to compare popularity of Suillus spp.
because species were not separated in most of the pub-
lications and often include species that are rare and not
collected in Lithuania (e. g. S. grevillei). Of the regionally
popular mushrooms in Lithuania, only Macrolepiota pro-
cera was eagerly collected in Slavic areas and in Sweden.
Gyromitra esculenta, commonly collected in part of Lith-
uanian ethno-regions, was only popular among Russians
(but not among Seto in the same Pskov Region) [17].
Armillaria spp., collected in all ethno-regions of Lithua-
nia, except Dzukija and most frequently picked in North-
ern Aukstaitija, was popular only among Slavic ethnic
groups, but not among Seto or Swedes. Agaricus spp.,
not popular in Lithuania, were popular only among Poles
and Swedes. Hydnum spp., popular in Zemaitija, were
not mentioned or collected in Slavic areas, although they
were rather popular in Sweden. Russula delica, collected
in all ethno-regions of Lithuania and popular in Northern
Aukstaitija, was not mentioned in any of the references
above. Lycoperdon spp., which are not consumed at all in
Lithuania, are collected by a small number of mushroom
pickers in the Slavic countries and Sweden, but in the lat-
ter (and maybe in other cases, too) they were not sepa-
rated from Calvatia.

Respondents also mentioned the changes in the sets of
mushroom species used for food over time, which also
differed according to ethno-regions, at least in parts. The
general trend, characteristic to all regions, is a decrease
in the popularity of mushrooms that require special
preparation and/or were mainly used for preservation,
such as the bitter-tasting Lactarius species. This is due to
the time-consuming and/or requiring special knowledge
preparation techniques for these mushrooms, as well as
the virtual disappearance of old preservation techniques
such as salting or fermenting, which were particularly
important during periods of food scarcity, as noted by
the majority of the respondents aged over 70. The impact
of media campaigns on the toxicity of Paxillus involutus
and Gyromitra esculenta was also significant in reduc-
ing the consumption of these mushrooms, although the
former remains quite popular in Suvalkija and the latter
in Dzikija, in contrast to, for example, Poland, where
the consumption of these mushroom species has almost
completely stopped after identical media campaigns
[14]. Meanwhile, Belichenko [17] notes that Russians in
the Pskov region still often collect Gyromitra esculenta,
but Seto people in the same area pick them rarely, as do
mushroom pickers in Sweden [57]. Paxillus involutus,
on the other hand, was only rarely collected by Russians
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and not by other ethnic groups. Overall, the three spe-
cies with the greatest decline in consumption in our
study were Paxillus involutus, Lactarius torminosus and
L. turpis.

The most significant increase in the variety of mush-
rooms consumed was also recorded in Dzikija. Accord-
ing to [23, 56] and a large part of our respondents,
previously only Boletus spp., Cantharellus cibarius,
Tricholoma equestre and Gyromitra esculenta were col-
lected in Dzukija, and very rarely Suillus spp., red-capped
Leccinum and Lactarius sect. Deliciosi. Even the word
mushroom (grybas) was exceptionally reserved for Bole-
tus spp. only, the others being considered inferior in this
ethno-region. Nowadays, they collect more species, such
as brown-capped Leccinum, Imleria badia and Corti-
narius caperatus, mushrooms that were not collected by
the generation of our respondents’ parents. According to
the respondents, the reason for this change in the set of
mushrooms consumed is the increasing scarcity of for-
ests suitable for their favourite mushrooms, due to inten-
sive deforestation and climate change, especially frequent
droughts, the reasons stated by the mushroom foragers
in Poland, too [13]. An interesting example of a recent
addition to mushroom consumption is Macrolepiota pro-
cera, which of all studied regions was the most popular
mushroom among the most mushroom-conservative
respondents in Dzikija. Meanwhile, its use has started
relatively recently in this region [56]. Macrolepiota pro-
cera was not previously collected in other regions and
is only slowly making its way onto mushroom pickers’
tables. For example, Lubiené [34] stated that M. procera
was almost unknown and not collected in Zemaitija. Our
interviews showed that M. procera is only slowly gaining
popularity, although a number of respondents admitted
to having tried it and even liking the taste, but they are
still reluctant to pick it themselves. However, it is difficult
to assess the temporal changes in the sets of consumed
mushroom species in other ethno-regions, as no previous
studies have been conducted in Zemaitija, Suvalkija and
Aukstaitija.

In general, mushroom consumption in Lithuanian
ethno-regions shows a very conservative attitude towards
this tradition, and new species are not accepted for a long
time. Meanwhile, traditional species are still collected,
although they pose health risks, such as Paxillus involu-
tus and Gyromitra esculenta. Personal preferences also
play an important role in the choice of mushrooms. Some
respondents admitted that their favourite mushrooms
are those that remain crisp when cooked (e.g. Russula or
Lactarius), while others prefer species that become soft
and slimy (Boletales).

Deep-rooted mushroom foraging traditions and con-
servative attitudes towards the species consumed explain
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the very low number of mushroom poisonings known
to respondents. Only five persons reported known cases
of poisoning in the neighbourhood or among acquaint-
ances (four cases, as two respondents reported the same
case). All cases were related to the consumption of Gyro-
mitra esculenta, three of them from Dzukija, where this
mushroom is most popular. The interviews showed that
when people are not sure about the identity of a mush-
room, they are more likely to classify it as inedible or as a
toadstool (Sungrybis or budé). For example, respondents
who did not differentiate between Kuehneromyces and
Armillaria did not pick either, while those who attributed
Agaricus and Macrolepiota to Amanita did not pick the
former two either. In contrast to south-eastern Poland
[14], no respondents mentioned a fear of mushroom poi-
soning, which is again probably related to the conserva-
tive set of species used and the ’inherited knowledge’
learning to pick mushrooms at an early age under the
guidance of parents or older family members (acknowl-
edged by almost all respondents). Belichenko [17] also
identified conservative set of collected species learned
from family members among Seto and Russian mush-
room pickers in Pskov region as the cause of non-existent
cases of mushroom poisoning.

Traditionally, Lithuanian folk medicine did not use
many mushroom species for medicinal purposes [34, 59],
which is in line with the European tradition, although the
species listed by Griindemann et al. [8] are not entirely
identical to the Lithuanian ones. Our study revealed that
only four species—Amanita muscaria, Gyromitra escu-
lenta, Inonotus obliquus and Phallus impudicus—are
still used in at least one ethno-region and the use does
not seem to be declining. In accordance with our study,
Phallus impudicus was also noted as the most popu-
lar medicinal mushroom in Zemaitija by Pranskuniene
et al. [60]. The mushrooms are mainly used as water- or
alcohol-based extracts for internal and/or external use to
treat a wide range of ailments, from cancer to rheuma-
toid pains. Meanwhile, the use of mushrooms as wound
dressing (Calvatia and Lycoperdon), hot poultices (Bole-
tus and Leccinum) or as internal treatment for some com-
plaints (Suillus and Boletus), as described in the historical
literature [61] and the unpublished ethnological records
of Lithuanian Folklore Archives at the Institute of Lithu-
anian Literature and Folklore (see Materials and meth-
ods), have become obsolete. It should be noted that none
of our respondents identified Morchella spp. as medici-
nal. Morchella spp. were listed as medicinal in Lithuania
by Prakofjeva et al. [62], Fig. 3. Judging from some errors
in Lithuanian names (e. g., elninés kerpés for Cetraria
islandica [62], Table 20), the absence of Gyromitra
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esculenta in their list (the fungus was reported by a num-
ber of our respondents as medicinal), the absence of
Lithuanian name for Morchella spp. and similarity of
some dialect names of G. esculenta to Belorussian name
applied to Morchella spp. (compare Smarska, sSmarckas
(Additional materials, Table 1) to smarchok [62], Table 2),
it is likely there was a case of misidentification in the
above mentioned study.

Ethnotaxonomy and the use of folk mushroom names
can be an obstacle to the assessment of mushroom use,
as sometimes respondents apply a specific name to a spe-
cies, a genus or a part of a genus [14, 58], which was also
the case in our study. Our study additionally showed that
close laying ethno-regions or even different villages in the
same region speaking the same dialect may use different
names for the same mushroom species (e.g. the case of
the brown-capped Leccinum species, Additional materi-
als, Table 1) or even use the same name but for different
species from different genera (cases of Imleria badia and
Suillus variegatus or Gyromitra esculenta and Morchella
spp.). In some cases, people may distinguish between
different species of a genus while giving them the same
name, only stating that it is a 'different’ or ‘other’ species.
Contrary to what has been found in Poland [14], in at
least one ethno-region of Lithuania (Suvalkija) the diver-
sity of coloured Russula species was not only perceived,
but also expressed in descriptions. Large part of mush-
room names are, however, region- and dialect-specific,
underlining language diversity of the dialects involved.

Mushroom species that had no economic value to the
respondents (not collected for food or medicine, poison-
ous or with a very acrid taste, and easily confused with
edible species) were generally not well identified and/
or named in all ethno-regions. A similar phenomenon
was observed by Gyozo [63], who noted that Hungarian
respondents attributed aesthetic value only to the species
collected for food. The only exceptions in our study were
Lycoperdon and Calvatia, whose spore dispersal mecha-
nism makes them easily identifiable as a group, and they
were often mentioned as a play object for children. In
other cases, mushrooms that were not used or used very
rarely were slightly better recognised in areas where they
are more common (Tricholoma joachimii and Aureobole-
tus projectellus in Dzikija), and species with a distinctive
appearance (e.g. Sarcoscypha spp. in all areas, or Gyropo-
rus cyanescens in Dzukija and Eastern Aukstaitija) were
better recognised. Such patterns clearly correspond to
three of the four factors defining cultural recognition of
biological taxa: (1) economic significance; (2) morpho-
logical significance; (3) ecological/geographical signifi-
cance; (4) size significance [5, 64].
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Conclusions

The work presented herein is the first comprehensive
study of mushroom picking and use tradition in major
ethno-regions of Lithuania. Speciation of ethnomyco-
logical knowledge and tradition does not seem to be
determined by long-term historical influences, ethnic-
ity or religion, but rather by prevailing forest types and
regional ethno-culture. The predominant forest types
determine mushroom species sets most commonly
used for food and medicine, although not entirely—the
specificity of mushroom use in one region is due solely
to ethno-cultural traditions. Although the sets of mush-
rooms used for food in Lithuanian ethno-regions are
broadly similar to those of North-eastern Slavic areas
and Sweden, they differed from both of them.

Respondents demonstrated a good knowledge of
edible mushrooms, which is considered to be inherited
from the older generation. Knowledge is also conserva-
tive: changes in the set of species consumed are slow
and depend more on environmental changes, espe-
cially deforestation, and less on external information.
Mushroom-related gastronomy also adheres to tra-
ditional dishes, with some exceptions in preservation
techniques, wild mushrooms remaining a source of die-
tary diversification albeit having lost their importance
of food shortage periods. Despite the loss of impor-
tance as a food source, mushrooms and their gathering
remain important from a biocultural point of view in
terms of linguistic diversity, traditional knowledge sys-
tems and their transmission, even raising to patrimo-
nial values.

The extremely rare cases of mushroom poisoning,
due to traditional attitudes towards mushrooms and the
‘inherited knowledge’ acquired by learning to mush-
room with family members, show the importance of
field education led by an experienced forager to prevent
mushroom poisoning among ‘new’ mushroom pickers,
especially from urban areas. Furthermore, the attitude of
the vast majority of traditional mushroom pickers among
the respondents towards economically unimportant
mushrooms shows that they do not distinguish, observe
or even take an interest in species that are not consumed,
and are therefore not a good source of information for
the recording of rare or newly discovered species or
related ecological changes.
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