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ABSTRACT

Purpose: Wild edible mushrooms are collected and
consumed for centuries worldwide and in Bulgaria as well.
This questionnaire investigation aimed at assessing some
common mushroom usage practices in a random sample
from the population in Varna region, Bulgaria.

Material/Methods: We performed a study of 200
adult individuals, 100 males and 100 females, from Varna
region using anonymous questionnaire with 12 basic items
about wild edible mushroom usage. Statistical data process-
ing was performed using descriptive methods and correla-
tion analysis.

Results: There was a prevalence of male and female
individuals with secondary and higher education. Most re-
spondents preferred wild edible mushroom gathering in
contrast to purchasing. The positive attitude towards wild
edible mushroom usage as food is more common in males
than in females. Most respondents consumed wild edible
mushroom several times during any year. There were sta-
tistically significant correlations between urban main resi-
dence, on one hand, and wild edible mushroom non-nutri-
tional usage, cooking, drying, preservation and freezing,
on the other hand; between secondary educational level,
on one hand, and positive attitude towards nutritional us-
age of wild edible mushrooms, wild edible mushroom cook-
ing, preservation, freezing and drying and applications as
therapeutic means; as well as between individual female
sex belonging and wild edible mushroom applications as
therapeutic means, on the other hand.

Conclusion: This questionnaire investigation re-
vealed several interesting peculiarities of the attitudes to-
wards wild edible mushrooms among the population of
Varna region and the extent of usage of common mush-
rooms depending on sex, educational level and main resi-
dence of respondents.

Keywords: wild edible mushrooms, usage, inquiry,
region of Varna,
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INTRODUCTION

Wild edible mushrooms have been collected and
consumed by human populations for centuries, and today
they represent a relevant source of food and income for
many rural families worldwide [1]. The recent literature re-
lated to lactic fermentation use in the process of preserva-
tion of edible mushroom fruiting bodies is comprehen-
sively reviewed [2]. Particular attention is paid to the as-
pects of the technological process and its impact on the
quality and potential suitability of the final products.

The innovations and nutraceutical benefits of mush-
rooms, as well as the practices of their cultivation, process-
ing equipment, methods of preservation and value-added
based products are summarized in a review of recent inves-
tigations and patents [3]. The mushrooms are processed into
various products to increase their consumption, thus pro-
viding health and nutritional benefit to mankind.

To take examples from other nations in Europe, it is
worth mentioning, that during the twentieth century, the
Swedish urban middle class consumes mushrooms as basic
food and is closely followed by the working-class people,
and the chanterelle mushroom, Cantharellus cibarius Fr.,
is the most popular species for both population groups [4].
During the last 100 to 140 years, Sweden people had
changed from a mycophobic to a mycophilic society with
a passionate interest in the utilization of wild mushrooms.
The so-called hipster-generation, born in the 1990s, har-
vested mushrooms due to the interest in producing their
own food and often used social media to identify edible
species. In the early years of the twenty-first century, mush-
rooming has also become a thriving pastime among peo-
ple with an urban lifestyle.

How and what could be Bulgaria and the Balkans,
as another region in Europe, in terms of mushroom usage
for often meal, is also a question to reveal.

The objective of our questionnaire investigation was
to assess some common usage practices of wild edible
mushrooms within a random sample from the population
in Varna region, Bulgaria.
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MATERIALS & METHODS

We performed in 2020 a study of 200 adult individu-
als, 100 males and 100 females, from Varna region, using
anonymous questionnaire, addressed to their attitude to
wild edible mushroom usage. The respondents were asked
to express their own opinion concerning a total of 12 defi-
nite items about methods of gathering, preparation and con-
sumption of wild edible mushrooms, available in towns and
villages of Varna region.

The distributions of all respondents according to sex
and age groups, education and basic residence are demon-
strated on Fig. 1, through Fig. 3.

Fig. 1. Distribution of respondents according to sex
and age groups
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There is a slight prevalence of male respondents with
higher education, as well as of female respondents with sec-
ondary and with elementary education. There is a slight
prevalence of male respondents from urban districts, as well
as of female respondents from rural regions.

RESULTS

Our initial results are presented in four tables and
three figures.

As shown in Table 1, most male and female respond-
ents prefer wild edible mushroom gathering towards pur-
chasing. Next comes the acquisition from acquaintants and
their knowledge for mushrooms.

Table 1. Distribution of respondents according to
sex and manner of edible mushroom acquisition

Manner of acquisition males | females | total
gathering 60 45 105
from acquaintances 45 37 82
purchasing 28 19 47

21-30yr 31-40yr 41-50yr 51-60yr 61-70 yr 71-80 yr

Fig. 2. Distribution of respondents according to sex
and education
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Fig. 3. Distribution of respondents according to sex
and basic residence
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Statistical data processing was performed using de-
scriptive methods and correlation analysis (Pearson’s coef-
ficient, % independent test and Fisher’s exact test). Statis-
tical significance was considered at level of p<0.05.
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The attitude towards the usage of the wild edible
mushroom as food is illustrated in Fig. 4.

The positive attitude of male and female respond-
ents considerably dominates over the negative and lack-
ing usage.

Fig. 4. Distribution of respondents according to sex
and attitude towards wild edible mushroom usage
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The positive attitude of male and female respond-
ents towards wild edible mushroom usage as food consid-
erably dominates over the negative and lacking usage. This
positive attitude is more common in males than in females.
There is statistically significant correlation dependence
between male sex and this attitude (Pearson’s coefficient
x>=13.261; p<0.001). Distribution of respondents ac-
cording to sex and edible mushroom non-nutritional usage
is illustrated in Fig. 5.

As a whole, the attitude of males, but also of females,
towards usage of wild edible mushrooms, rather than food,
is negative.
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Fig. 5. Distribution of respondents according to sex
and edible mushroom non-nutritional usage
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Distribution of respondents according to sex and
manner of edible mushroom preparation is demonstrated in
Table 2.

Cooking is the most preferred preparation option by
males and females followed by preservation. It is interest-
ing that mushroom drying is very rarely introduced and rec-
ommended by all respondents.

Table 2. Distribution of respondents according to
sex and manner of edible mushroom preparation

efficient X2=7.680; p<0.006; Fisher’s exact test p<0.05), as
well.

Fig. 6 clearly indicates that most respondents, mainly
males, consume wild edible mushroom several times dur-
ing a year. The number of the respondents in terms of fe-
males, who do not consume mushrooms at all, is, however,
significant.

Fig. 6. Distribution of respondents according to sex
and annual edible mushroom consumption
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Distribution of respondents according to sex, as well
as in terms of trade and seasonal gathering of wild edible

Manner of preparation males | females | total mushroom is presented in Table 3 and Table 4.

cookmg 05 >3 18 Table 3. Distribution of respondents according to

preserving 42 39 81 sex and edible mushroom trading

drying 32 22 54

freezing 10 14 24 Mushroom trading males | females total

gathering for selling 60 42 102

. In addition, there are statistically sig'nificant corre- purchasing from stations 33 %) 55
lation dependences between urban town residence, on one Jeliveri - 7 10 77
hand, and wild edible mushroom non-nutritional usage elivering to stations

(Pearson’s coefficient y?=18.554; p<0.0001), wild edible
mushroom cooking (Pearson’s coefficient 32=21.690;
p<0.0001; Fisher’s exact test p<0.0001), wild edible mush-
room drying (Pearson’s coefficient y’=18.048; p<0.0001;
Fisher’s exact test p<0.0001), wild edible mushroom pres-
ervation (Pearson’s coefficient x2=4.562; p=0.033; Fisher’s
exact test p<0.023) and wild edible mushroom freezing
(Pearson’s coefficient x2=10.637; p=0.001; Fisher’s exact
test p<0.001) as well, on the other hand.

There are statistically significant correlations be-
tween secondary educational level, on one hand, and posi-
tive attitude towards nutritional usage of wild edible mush-
rooms (Pearson’s coefficient ¥?=28.795; p<0.0001), wild
edible mushroom cooking (Pearson’s coefficient
x>=26.864; p<0.0001), wild edible mushroom preservation
(Pearson’s coefficient x?>=15.185; p<0.001), wild edible
mushroom freezing (Pearson’s coefficient x2=13.628;
p<0.001), wild edible mushroom drying (Pearson’s coeffi-
cient x*=8.800; p=0.012) and wild edible mushroom ap-
plications as therapeutic means (Pearson’s coefficient
x>=8.310; p<0.016), on the other hand.

We establish a statistically significant correlation
between individual female sex belonging and wild edible
mushroom applications as therapeutic means (Pearson’s co-
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The respondents prefer gathering for selling of wild
edible mushrooms, in contrast to delivery to specialized
stations, which is a relatively seldom practice.

Table 4. Distribution of respondents according to
sex and edible mushroom seasonal gathering

Seasonal gathering males | females | total
in Spring 59 44 103
in Autumn 42 26 68
in Summer 4 8 12

Gathering of the wild edible mushrooms by males
and females in Spring is very common while gathering in
Summer is very rare, especially by males.

DISCUSSION

Our present results are similar to data published re-
cently in the available foreign literature.

We establish moderate differences between male and
female respondents in terms of age, educational level and
basic residence.
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The analysis of the recent literature convincingly
proves the increasing importance of different sociologi-
cal methods, which are applied alone or within purpose-
ful ethnomycological investigations.

During the past 40 years, ethnomycological infor-
mation about gathering and use of wild mushrooms in the
Upper Sangone Valley, Western Italian Alps, Piedmont,
North Western Italy, is obtained through 47 in-depth open
and semi-structured interviews with community members
[5]. Recently, the collection of mushroom genera grow-
ing in more anthropogenic environments or possibly pro-
moted via popular books and media has been introduced.

The ethnomycological study of the population in
Menge District, Asossa Zone, Benshangul Gumuz Region,
Ethiopia, using semi-structured interviews, focus group
discussions, participant observations and walk-in-the-
woods methods identifies 15 wild edible mushroom spe-
cies [6]. Their collection habit and practice is statistically
significantly influenced by gender, age, and literacy level
(p<0.05).

The ethnomycological investigation of 160 inhab-
itants in six different ethnic communities from the Tshopo
province in the Democratic Republic of the Congo indi-
cates that these people use 73 species of wild edible mush-
rooms either for food (68 species), as medicine (nine spe-
cies), in a recreational context (two species), or related to
myths and beliefs (seven species) [8]. Women are more in-
volved in harvesting and are the main holders of cultural
aspects related to mushrooms. Pleurotus tuber-regium is
the most important species that is used mainly for food
and a medicine. Some mushroom pickers deliberately cut
down host trees to promote the development of sapro-
trophic taxa.

The results from the ethnobiological study of rural
inhabitants of five Mapuche communities from North
Western Patagonia, Argentina, demonstrate that commu-
nity members consume mushrooms fresh in situ, after some
processing, or stored for later consumption, or trade [7].
Most wild edible mushrooms have commercial value, con-
tinuous usage over time, and outstanding organoleptic
properties. There are different practices, transferences,
resignifications, and new technologies for storage.

Pleurotus species are predominantly found in tropi-
cal forests and often grow on fallen branches, dead and
decaying tree stumps. They are commercially essential
mushrooms and widely cultivated throughout the world.
In Korea, their cultivation is economically profitable, and
it is one of the highly consumed species [9]. Pleurotus
mushrooms find unique applications as flavouring, aroma,
and excellent preservation quality and have a unique sta-
tus delicacy with high nutritional and medicinal values.
Their cultivation is an ecology-friendly process for con-
verting various agricultural wastes into human food. Be-
sides it is most suitable and profitable in three climatic
world areas, i.e. tropical, subtropical, and temperate re-
gions.

The results from an investigation in areas regularly
used, or not, for mushroom harvesting in the Mixteca re-
gion of Oaxaca, Mexico, indicate that intensive harvest-
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ing of wild edible mushrooms does not affect the diver-
sity and distribution of macrofungal species [1].

A total 748 respondents belonging to 13 ethnic
groups in the main and highest protected areas of Cdte
d’Ivoire are interviewed about uses of wild edible mush-
rooms [10]. Sixty-eight useful wild fungal species belong-
ing to 17 families and 23 genera are listed and collected.
Rural people report four categories of usage such as food,
medicinal, belief and recreational as food (56 species) and
medicinal (16 species) uses dominate. Such usage varies
not only between sociolinguistic groups, but also between
visited villages. The most commonly used mushrooms are
Auricularia spp., Psathyrella tuberculata and Termito-
myces spp.

Gathering for selling of wild edible mushrooms is
the main manner of trading and Spring is the preferred sea-
son for this activity of the respondents in our study.

The traditional usages and relevant selling prac-
tices of edible wild mushrooms by Maya inhabitants of
the municipality of San Juan Sacatepéquez in Kaqchikel
area in the central highlands of Guatemala are assessed
and the diversity and composition of the mushroom as-
semblage, offered at the market with the macrofungal di-
versity of woods in this area, are compared by means of
focused interviews with collectors and vendors [11]. There
is a significant richness of species sold in the market, a
network of commerce of purchase, sale, and resale of sev-
eral species, with relatively stable prices. Selling mush-
rooms business in the market is an exclusive activity of
women supplied by collectors or by other vendors. Fungi
are sold and bought only as food. Recently, several spe-
cies of Amanita, Cantharellus, Boletus, Lactarius, and
Russula are most commercialized.

In a case study, traditional knowledge systems
about artisanal mycoculture are addressed to identify lo-
cally used substrates for indigenous cultivation practices
of six wild saprophytic mushroom species that enhance
sustainable utilization of natural resources across five dis-
tricts in Uganda using focus groups and semi-structured
interviews [12]. The management practices and substrates
used for each species differ according to the mushroom’s
mode of decomposition.

The cultural, economic, ecological aspects and
management techniques of wild mushrooms interchanged
in three traditional markets of the Patzcuaro Lake region,
Central-Western Mexico are documented within 175 vis-
its to markets and 89 semi-structured interviews to pro-
ducers, gatherers and sellers [13]. There are 17 species of
edible mushrooms. Gathering and silvicultural manage-
ment (in situ management in forests) are practiced in all
mushrooms from forests and agricultural areas. All mush-
room species offered to the markets are gathered in for-
ests without any other management form.

Between 2009 and 2014, 116 non-structured and
semi-structured interviews were performed to analyze the
cultural significance and use of wild mushrooms in com-
munities of the Mixteca Alta, Southeastern Mexico, fo-
cusing on the usage of the identified species [14]. There
is a complex and accurate awareness of Mixtecs related
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to wild mushroom use. A relation between such usage and
natural vegetation cover, lower soil erosion, higher eco-
nomic marginalization and richness in these communities
is proved.

During ethnobiological tours, semi-structured inter-
views with 37 individuals from different communities in
the municipality of Villa Guerrero in Northern Jalisco,
Mexico, about edible mushrooms were carried out [15].
Traditional use of mushrooms and related practices is as-
sessed. There are records of 37 mushroom species with ed-
ible, medicinal, and recreational uses. Some toxic mush-
rooms are associated with the divine, as evidenced by one
case of their use, as a hierophanic agent. There is a loss
in practices concerning mushrooms as a result of social
changes. Some mushrooms, especially Volvariella bom-
bycina and Pleurotus djamor, are preferred to other foods,
including meat.

We find out that cooking is most commonly used
for home preparation of wild edible mushrooms by our
respondents of both sexes.

Between 2010 and 2012, semi-structured interviews
of 197 habitants in seven locations in Urique, Bocoyna,
and the Cusarare area within two municipalities of the Si-
erra Tarahumara, Chihuahua, Northern Mexico, concern-
ing the use of edible mushrooms are carried out [16]. Pe-
culiarities of local species consumed, preparation meth-
ods, forms of preservation, economic aspects and other
uses such as home decorations, medicine or as food in
breeding rams are examined.

The analysis of a total of 695 semi-structured in-
terviews about traditional use of wild edible mushrooms
among local informants in Mazovia, Poland, identifies 92
taxa, of which 76 species are used as food, 21 taxa known
as toxic, and 11 taxa used for non-culinary purposes [17].
The mean number of edible taxa mentioned per interview
is 9.5. Frequent interaction with mushroom collectors ena-
bles the transcription of local folk taxonomy into proper
taxonomic classification and the definition of changes in
local preferences concerning wild edible mushroom col-
lection.

Three main traditional markets of the Phurépecha
region of Michoacdn, Mexico, are studied through 140
visits to markets and 60 semi-structured interviews to sell-
ers of wild mushrooms [18]. There are 15 mushroom spe-
cies offered to the markets. The highest cultural values
are identified in multipurpose mushroom resources. In
markets, women are the main actors and associates of the
regional household activities of use and management of
local resources and ecosystems. Most mushrooms are ob-
tained by simple gathering although they have high de-
mand and value in the markets. These markets influence
on social relations, cultural identity and preservation of
traditional knowledge and biodiversity.
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In our study, there is a dominating positive attitude
of respondents towards wild edible mushroom nutritional
usage.

The use of wild mushrooms for food and medicine
in three rural areas of Sweden, Ukraine and the Russian
Federation is studied by means of a total of 205 in-depth
semi-structured interviews [19]. These regions are the fol-
lowing: Smaland (South Sweden), Roztochya (Western
Ukraine) and Kortkeros (Komi Republic in North West
Russia). Most respondents in Smaland and all respond-
ents in Roztochya and Kortkeros collect wild mushrooms.
In Smaland, some respondents prepare preserves from
mushrooms for personal consumption during winter times.
Chanterelles are frozen and consumed during winter time
and funnel chanterelle are used dried for stews and sauces
while most respondents collect chanterelle and funnel
chanterelle once or twice per year for immediate cooking.
In Ukraine and Russia, Boletus species are dried or mari-
nated (pickled) and considered a delicacy. Armillaria spp.
is mainly used marinated while Russula spp. is used only
fresh for immediate cooking. Due to availability of deep-
freezers in Ukraine and Russia, deep-frozen mushrooms
are recently preferred over marinating as a preservation
technique for winter times. In Russia, Lactarius spp. is
most commonly salted and pickled. It is a delicacy and a
part of rural cuisine for centuries. In those economically
less developed rural areas of Ukraine and Russia, wild
mushrooms continue to be an important part of liveli-
hoods, as a source of income and for domestic use, as food
and medicine, while in Sweden, their collection has be-
come mainly a recreational activity [19].

Local use of wild edible mushrooms among 121
permanent residents in six localities of the Bamenda High-
lands of Cameroon, 76 males and 45 females aged up to
50 years, is documented by means of interviews and field
observations [20]. Some 32% of the indigenous respond-
ents regularly consume these mushrooms. In their opin-
ion, excessive collection and other human activities in-
cluding overgrazing, agricultural land expansion and un-
controlled bushfires are the main reasons for wild edible
mushroom scarcity.

CONCLUSION

Our questionnaire investigation reveals some inter-
esting peculiarities of the attitudes towards wild edible
mushrooms among the population in the region of Varna,
as well as of the extent and manner of common mushroom
usage depending on respondent sex, educational level
and main residence. Based on the statistically significant
correlations between a series of examined parameters, we
could suggest the need of a wide ethnomycological study
in our country on this topic. A thorough analysis of a
number of foreign practices world-wide is used as a com-
parative study in our investigation.
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