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Abstract

The tubers of terrestrial orchids have been used for nutritional, medicinal, and aphro-
disiac purposes across Europe and Western Asia for centuries. Historical sources from
Hungary and Transylvania indicate that tuberous orchids, collectively known as
bergdburjin in the Gyimes region of the Eastern Carpathians, were believed to possess
aphrodisiac properties and were used in both human and veterinary medicine. This ex-
ploratory study documents contemporary knowledge, nomenclature, beliefs, and uses
associated with tuberous orchids among Hungarian-speaking communities in the East-
ern Carpathians of Romania. A total of 104 semi-structured interviews were conducted in
seven settlements of the Csik and Gyimes regions in 2023. Knowledge of bergdburjin was
much more frequently recorded in Gyimes (54/85 respondents; 63.5%) than in the sam-
pled Csik settlements (1/19 respondents; 5.3%). Statistical analyses revealed that in-
formants from Gyimes recognised and named significantly more orchid species, while
older respondents demonstrated substantially greater orchid-related knowledge than
younger individuals. Farmers also recognised more orchid species than manual workers.
More than one-third of respondents familiar with bergdburjin associated it with aphro-
disiac effects, and over half reported its former use as a stimulant for humans and live-
stock. Although the use of bergéburjin largely ceased decades ago, a distinctive body of
traditional knowledge persists. Our results indicate that bergdburjin-related knowledge
has persisted among older community members despite the disappearance of its practi-
cal use. However, generational differences suggest that the intergenerational transmis-
sion of this traditional ecological knowledge is weakening.

Keywords: aphrodisiacs; Doctrine of Signatures; ethnobotany; ethnoveterinary; folk
taxonomy; knowledge erosion; Orchidaceae; Transylvania; Vernacular plant names;

1. Introduction

The use of terrestrial orchids by humans has a long and well-documented history
extending from Antiquity to the present day. Particular attention has been paid to species
possessing paired underground tubers (Figure 1), whose resemblance to human testes
inspired medicinal and symbolic interpretations under the Doctrine of Signatures. Ac-
cording to this concept, plants resembling specific body parts were believed to possess

Plants 2026, 15, 2322

https://doi.org/10.3390/plants15152322


https://doi.org/10.3390/plants15152322
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Plants 2026, 15, 2322

2 of 23

therapeutic effects on the corresponding organs or functions [1-3]. The ancient Greek
term Ogy s (Orchis), meaning "testicle’, gave rise to both the generic name Orchis and the
name of the entire orchid family (Orchidaceae). Since classical times, orchid tubers have
frequently been associated with fertility, virility and aphrodisiac properties [2—4].

Figure 1. The paired, rounded tubers of some terrestrial orchid genera (e.g., Anacamptis) resemble
testicles. (A)—Whole plant. (B)—Underground part. 1 —previous year’s tuber (in Hungarian: ‘an-
yagumd’, i.e., mother-tuber); 2—current year’s tuber (‘leanygumd’, i.e., daughter-tuber); 3—root;
4—stem. Credit: AM.V.

Traditional ecological knowledge (hereafter: TEK) is not simply a collection of utili-
tarian observations, but a culturally transmitted and socially embedded knowledge sys-
tem shaped by everyday practice, oral communication, memory and local classification.
Symbolic plant uses may persist across generations when they are linked to visually sa-
lient morphological traits, memorable vernacular names, practical applications and re-
curring narratives within a community. In such cases, plant morphology, language and
social memory may reinforce one another, allowing particular interpretations of plants to
survive even after their practical use has declined. Tuberous orchids provide a suitable
example of this process, because their paired underground organs, vernacular names and
historical associations with fertility and sexual potency form a coherent symbolic com-
plex that can be transmitted through both practical knowledge and oral tradition.

The collection and use of orchid tubers have been documented throughout large
parts of Europe and Western Asia. Tuberous orchids have traditionally been harvested
for medicinal purposes and as food, particularly in the Balkans, Anatolia, the Caucasus
and the Middle East [5-17]. Recent reviews have highlighted both the cultural signifi-
cance of orchid use and the conservation concerns associated with harvesting wild pop-
ulations [18-21]. Most previous ethnobotanical studies on tuberous orchids have focused
on regions where orchid tubers are still collected, consumed or traded, particularly in
relation to salep production, traditional medicine and conservation conflicts arising from
harvest pressure. By contrast, less attention has been paid to communities where former
orchid use has largely disappeared from everyday practice, but may persist in vernacular
nomenclature, social memory, symbolic associations and ethnoveterinary knowledge.
Although previous ethnobiological studies have documented rich plant knowledge and
traditional land-use practices among Hungarian-speaking communities in the Eastern
Carpathians, quantitative, interview-based documentation of orchid-specific TEK in the
Gyimes communities has remained limited. The present study therefore contributes to
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orchid ethnobotany by focusing specifically on tuberous orchids and the historically
documented folk taxon berg6burjin, linking historical records with contemporary inter-
view data, and assessing whether associated names, beliefs and reported former uses
persist in present-day local knowledge.

Historical Hungarian sources indicate that tuberous orchids were known and occa-
sionally utilised in parts of the Hungarian-speaking area, although the geographical
scope and ethnographic specificity of these records vary considerably. Forgd [22] re-
ported in 1817 the consumption of orchid tubers during periods of famine, while Faller
[23] and Augustin et al. [24] documented their medicinal applications. Several authors
also recorded beliefs concerning the aphrodisiac properties of orchid tubers. Veszelszki
[25] described the contrasting effects attributed to fresh and withered tubers in 1798.
Didszegi [26] characterised orchids as “arousing love” in 1813 and Berde [27] mentioned
their use against impotence. Particularly noteworthy is the work of Wagner [28] from
1899, who recorded the vernacular name bergéburjin in the Eastern Carpathians and
noted that orchid tubers were used for both humans and livestock because they were be-
lieved to stimulate sexual activity. This record is geographically the most relevant his-
torical source for the present study, because it refers to the former Csik County, including
the Gyimes region where our contemporary interviews were conducted. By contrast,
several other early sources cited above reflect the broader Hungarian botanical, linguistic
or ethnomedical literature and should not be regarded as evidence for a uniform distri-
bution of orchid-related beliefs across the whole Hungarian-speaking area.

Beliefs concerning the aphrodisiac properties of orchid tubers recur throughout
Hungarian historical sources. These records, spanning more than 150 years, provide an
important historical and linguistic context for interpreting contemporary local
knowledge. They do not demonstrate a continuous and geographically uniform tradition
across the entire Hungarian-speaking area, but they offer a relevant comparative
framework for assessing whether orchid-related names, beliefs and uses documented in
earlier sources are still reflected in present-day knowledge in Gyimes. To the best of our
knowledge, all relevant Hungarian historical sources that explicitly mention tuberous
orchids in relation to aphrodisiac interpretations are summarised in Table 1. These
sources differ in their geographical specificity, but together they provide the historical
and linguistic background for interpreting the contemporary bergéburijin data.

Table 1. Original Hungarian sources and their English translations related to the aphrodisiac effect

of orchids.

Source,
Year of Publication

Original (Hungarian) Text English Translation

Veszelszki [25] (p.: 330)
1798

a’ gyokere kettds tokforma, egyik fris, a’
mdsik pedig meg-hervadt forma: A’ kettds
gyokérnek kettds a” haszna: mert a’ frissel
éliink, hogy a’ férjfitisdg megerdsodjon; a’
hervadttal pedig ad coercendam libidinem,

hogy a’ bujasdgot eldltsuk magunkban

Its root is double, resembling testicles, one fresh, the

other withered. The double root has double benefit:

we use the fresh to strengthen male virility; and with

the withered one, we give ad coercendam libidinem,
to extinguish lust within ourselves.

Didszegi [26] (p. 312)
1813

szerelemre gerjesztd arousing love

Wagner [28] (p. 142)
1899

bergd burjdn: kosbor fajok (Orchisok). Két
csoportot kiilonboztetnek meg: az ujjas
guméjii a fehérnépé, a gombolyii gumds a
legényeké. A megfeleld gumdkat élvezve
»elfogja 6ket a bolondsdg«. A marhdnak is
adjik, hogy megiizédjék.

Bergd burjan: Orchis species. Two groups are dis-
tinguished: women have the fingered tubers, and
bachelors have the rounded ones. Enjoying the right
tubers »they become foolish with desire«. They are
also given to cattle to make them receptive.
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Berde [27] (p. 142)
1940

impotencia ellen against erectile dysfunction

The name bergbburjin was first published by Wagner [28] from the former Csik
County, including the Gyimes region of the Eastern Carpathians, in 1899. The verbs
‘bereg’, ‘bérég’, ‘berreg’, ‘bérrég’, ‘borrog’ denote ‘to mate’ in Transylvanian Hungarian
[29], while the suffix ‘burjan’ is still used in Transylvania to mean ‘weed’ or ‘wild her-
baceous plant’. Among Csangé people (Hungarian ethnic group) living in the Gyimes
region, species from several orchid genera (Dactylorhiza, Gymnadenia, Nigritella, and
Platanthera) are still referred to as bergéburjdin [30] (p. 125), while those from the settle-
ment of Haromkut consistently refer to Nigritella rubra K. Richt. [31] (p. 45), which is also
known as ‘vitézvér’ (i.e., “valiant blood’). Additionally, a perceived aphrodisiac effect may
underlie the old names ‘ndsz6fi’ (mating-herb) and ‘emberer6fli’ (herb of man-power),
as well as the name “kos-mony’ (testicle of rams), as summarised by Racz [29,32].

The Gyimes region of the Eastern Carpathians in Romania is an area where previous
ethnobiological studies have documented the persistence of extensive local ecological
knowledge and traditional land-use practices. The landscape is characterised by spe-
cies-rich semi-natural grasslands and hay meadows that harbour numerous orchid spe-
cies [31,33-35]. Such meadows can be regarded as biocultural landscapes, because their
high biodiversity is closely linked to long-term, low-intensity management, including
mowing, grazing and local hay-making practices. In these systems, ecological knowledge
is not separated from everyday work, but is embedded in the recognition of plants, hab-
itat types, seasonal changes and culturally meaningful species. Vernacular plant names
and narratives may therefore reflect not only botanical recognition, but also the social
and symbolic importance of particular plants within the local landscape.

Previous ethnobiological studies have demonstrated that local Hungarian-speaking
communities retain extensive knowledge of plants, habitats and traditional land-use
practices [30,33-35]. However, little is known about the contemporary status of or-
chid-related knowledge and whether historical traditions associated with bergdburjin
have survived into the twenty-first century.

TEK is increasingly recognised as vulnerable to rapid erosion due to socio-economic
changes, urbanisation and shifts in land use. Documenting such knowledge is therefore
important not only from cultural and historical perspectives but also for understanding
how local communities perceive and interact with biodiversity. Orchids are particularly
suitable subjects for such investigations because of their conspicuous appearance, cul-
tural significance and strong associations with traditional beliefs. Similar historical eth-
nobotanical approaches have recently shown that Hungarian archival sources can pre-
serve substantial information on former plant distributions, vernacular nomenclature,
ethnomedicinal and ethnoveterinary practices, and local ecological knowledge, as
demonstrated for the highly toxic wetland species Cicuta virosa in Hungary [36].

The aims of this study were therefore to investigate the contemporary knowledge of
orchids among Hungarian-speaking communities of the Eastern Carpathians, with par-
ticular emphasis on the folk taxon bergdburjin. Specifically, we sought to: (i) document
local names, beliefs and uses associated with orchids; (ii) evaluate how knowledge varies
among regions and demographic groups; and (iii) assess the extent to which historical
records of orchid use and nomenclature persist in present-day traditional knowledge.

As our study was an exploratory ethnobotanical work based on non-random inter-
view data, we did not formulate formal confirmatory hypotheses. Nevertheless, based on
previous ethnobiological studies in the region and on the historical record of bergéburjin
from the former Csik County, we expected three main patterns. First, knowledge of
bergoburjin and recognition of orchid species would be more frequent in Gyimes than in

https://doi.org/10.3390/plants15152322


https://doi.org/10.3390/plants15152322

Plants 2026, 15, 2322

5 of 23

the neighbouring Csik settlements. Second, older respondents would possess more ex-
tensive orchid-related knowledge than younger respondents, reflecting the intergenera-
tional erosion of TEK. Third, bergéburjin-related knowledge would persist mainly as re-
membered vernacular names, narratives and reported former uses, rather than as evi-
dence of current practical use.

2. Materials and Methods
2.1. Study Area

The study area is located in the Eastern Carpathians, Romania (Figure 2), a moun-
tainous landscape lying between 660 and 1500 m above sea level. The villages are situ-
ated in the valleys, with surrounding steep slopes covered by a mosaic of spruce (Picea
abies) forests and hay meadows (Figure 3) [33-35]. The area is characterised by spe-
cies-rich, regularly mowed semi-natural grasslands [34], which serve as habitats for nu-
merous orchid species (e.g., Anacamptis morio (L.) R M.Bateman, Pridgeon & M.W.Chase,
Dactylorhiza majalis (Rchb.) P.F.Hunt & Summerh., D. sambucina (L.) Sod, Gymnadenia co-
nopsea (L.) R.Br., Nigritella rubra K. Richt., Orchis mascula subsp. speciosa (Mutel) Hegi,
Platanthera bifolia (L.) Rich., Traunsteinera globosa (L.) Rchb.), many of which occur in very
high abundance [31]. The region is also well known for the exceptional persistence of
TEK and traditional land-use practices among the local Hungarian-speaking Csango
communities [31,33-35].

Ghimes-Faget /

[E578

Lunca de Jos

Gyimeskozép

Ghimes / Gyimes
region

Lunca de Si
Gyimesfels&!

Harghita county

E578

12A | B

Ukraine

'Oradea
area
Cluj Napoca )

g Bacau
Arad  Romania
; Gala

Ciuc / Csik

“Ploesti
+Bucuresti

region
-’"‘ -
7m \ o e,
‘3 od v 3
| 4, /
/] £
3 5km PSS C
(O L
——

Figure 2. Map of the study area. (A)—Location of Romania in Europe. (B)—Location of the study

Bulgaria

area in Romania. (C)—Sampled settlements in the Csik and Gyimes regions. The names of settle-
ments and regions are given in Romanian followed by Hungarian, with the two forms separated by
a slash. White circles mark the sampled settlements, and red numbers indicate the number of in-

terviews conducted in each settlement. Scale bar on panel (C) is shown for spatial reference.

The climate of the region is cool montane, with long winters, relatively short grow-
ing seasons and high precipitation compared with lowland areas of the Carpathian Basin.
Mean annual temperature is generally around 5-7 °C, while annual precipitation com-
monly ranges between approximately 700 and 900 mm, depending on elevation and local
topography [37]. These climatic conditions, together with long-term low-intensity mow-
ing and grazing, contribute to the persistence of species-rich hay meadows and orchid
habitats. Parts of the studied landscape and surrounding hay meadow areas overlap
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with, or are situated near, protected areas and Natura 2000 sites designated for the con-
servation of mountain grasslands and associated biodiversity.

Figure 3. Typical landscape and orchid habitat in the Gyimes region. (A)—Hay meadows and for-
ests near Lunca de Jos/Gyimeskozéplok. (B)—Hay meadow of a key informant near
Ghimes/Gyimes. (C,D)—Hay meadow of an informant with Orchis mascula subsp. speciosa and
Platanthera bifolia, respectively, near Ghimes/Gyimes. Credit: D.G. (B-D), A.M.V. (A).

2.2. Data Collection

A total of 104 semi-structured interviews [38] were conducted in Hungarian be-
tween 3 and 20 June and 6 and 18 October 2023 in seven settlements of the Csik and
Gyimes regions. In the Csik region, interviews were conducted in Racu/Csikrakos (Har-
ghita County), Frumoasa/Csikszépviz (Harghita County), and Miercurea
Ciuc/Csikszereda (Harghita County). In the Gyimes region, interviews were conducted
in Ghimes/Gyimes (Bacau County), Ghimes-Faget/Gyimesbiikk (Bacdu County), Lunca
de Sus/Gyimesfels6lok (Harghita County), and Lunca de Jos/Gyimeskozéplok (Harghita
County) (Figure 2).

Informants were not selected randomly. Recruitment combined opportunistic
field-based sampling, local expert contacts and snowball sampling. During fieldwork, we
approached people encountered in the villages, for example, in streets, courtyards, gar-
dens, hay meadows and other everyday local settings, and attempted to interview all
individuals who were willing to participate. In addition, two potentially knowledgeable
informants were suggested to us by Odén Balazs (Székelyudvarhely), who was familiar
with the region and local communities. Snowball sampling was also applied: when in-
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terviewees recommended other people who might have relevant knowledge of local
plant names, orchids, traditional land use or bergdburjin, we attempted to contact and
interview them as well.

The duration of the interviews varied between approximately 30 and 60 minutes.
Audio recording was not used to maintain an informal interview situation and to mini-
mise potential discomfort among respondents, especially elderly informants, but detailed
notes were taken during the interviews and written down directly on the pre-printed
data sheets. To provide a standardised framework for note-taking across interviews and
fieldwork periods and to improve consistency, the same pre-printed data sheet and the
same set of guiding questions were used during all interviews. Notes were written down
directly during the conversations, and unclear or ambiguous answers were clarified
immediately with the respondent whenever possible. Neither separate post-interview
verification nor formal inter-observer reliability test was conducted. Responses that re-
mained missing, uncertain or ambiguous after clarification during the interview were not
inferred by the authors and were excluded from the relevant quantitative summaries and
statistical analyses. Percentages were calculated using the number of valid responses for
each question or category.

The unequal number of interviews between Gyimes (n = 85) and Csik (n = 19) reflects
the primary focus of the study, rather than population size or an attempt to obtain bal-
anced regional samples. Bergdburjin-related knowledge has been historically and ethno-
graphically most closely documented from the Gyimes region and the former Csik
County, whereas the Csik settlements included here served mainly as neighbouring
comparative sites. Therefore, the regional comparisons should not be interpreted as es-
timates derived from a balanced or random regional sample, but as exploratory com-
parisons indicating broad differences in the occurrence of bergéburjin-related knowledge
between the main study area and nearby settlements.

The first part of the interview focused on the socio-demographic characteristics of
respondents (age, gender, occupation). Of the 104 interviewed informants, 64 were fe-
male, and 40 were male. The youngest interviewee was 18 years old, while the oldest was
87 years old (median + SD: 55.5 + 18.8 years). Detailed demographics of the interviewed
informants are provided in Table 2. For some statistical analyses, respondents were clas-
sified into two age groups using the median age of the sample (56 years) as the threshold.

Table 2. Selected demographics of interviewed informants (1 = 104).

n Percentage
Age (Years)
18-19 6 5.8%
20-29 11 10.6%
30-39 16 15.4%
40-49 10 9.6%
50-59 20 19.2%
60—-69 24 23.1%
70-79 9 8.7%
>80 8 7.7%
Gender
Female 64 61.5%
Male 40 38.5%
Nature of occupation
Manual worker 68 36.5%
Farmer 29 27.5%
Retired 16 15.4%
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Housewife 9 8.7%
Intellectual 6 5.8%
Student 6 5.8%

2.3. Photographic Recognition Task and Bergéburjin Questionnaire

The second part of the interview aimed to elicit the interviewees’ plant-related
knowledge. Colour-printed photographs of nine herbaceous plant species occurring in
the study area (four tuberous orchids, one rhizomatous orchid, and four non-orchid spe-
cies of significant saliency, see Figure 4) were presented, with the following question
posed: “Do you recognise the plant depicted in these images?” All photographs were
printed in colour at comparable size and resolution, and images of similar visual quality
were selected to minimise differences in recognisability caused by photograph quality
rather than by respondent knowledge. Photographs were selected to represent the ap-
pearance and condition of species most likely to be encountered by local inhabitants
during the flowering period. Species were selected to represent both orchids and highly
salient non-orchid plants commonly encountered in the study area, thereby allowing
comparison of orchid recognition with recognition of culturally or ecologically promi-
nent plant species. Orchid species were selected to include taxa previously reported to be
associated with the folk taxon bergdburjin in the region [30,31]. This task was used as a
standardised elicitation method to compare recognition and naming of the selected spe-
cies among respondents. It was not intended as a formal test of botanical identification
accuracy or as a direct measure of field identification skills. The set of nine species was
not intended to provide a comprehensive measure of overall plant knowledge, but it was
used as a focused elicitation tool to assess recognition of selected orchids and to compare
this recognition with that of several highly salient non-orchid plants from the same
landscape. Species selection was informed by previous botanical and ethnobiological
studies in the region, but no formal pilot study was conducted.

Finally, the following 11 questions were asked regarding the local knowledge of
bergoburjin and related information on its use and collection:

— Have you ever heard of bergéburjin?

—  What is bergéburjin?

—  Who told you about it?

—  Whatis it used for?

—  When was it last used?

-  How was it used?

—  Who consumed it?

—  Who collected it?

—  When was it collected?

—  Was it collected for commercial purposes?
— Do you know anything else about bergdburjin?

The questionnaire was developed based on the aims of the study, previous ethno-
biological field experience in the region, and the earlier literature on bergdburjin and local
plant knowledge. The same set of guiding questions was used in all interviews, and all
interviews were conducted in Hungarian, the shared language of the interviewers and
respondents. The questionnaire was not formally validated, and no structured pilot
study was conducted. The questions were kept simple and open-ended, and unclear
answers were clarified during the interviews whenever possible.
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A: Trollius A: Epipactis A: Anacamptis
eur.opaeus L helleborine morio (L.)
' (L.) Crantz Bateman et al.
B: Tall, B: )
spectacular Rhizomatous B: Z:]:hei;ous
wildflower orchid
C: Punkosdi &
rozsa, C:— c:
Bimbaskord Bergéburjan
D: 22 D: 0 D: 11
A: Veratrum A: Traunstei- A: Digitalis
.avlbum L nera globosa grandiflora
' (L.) Rehb. Mill.
B: Poisonous B: Tuberous B: Tall,
pasture weed orchid spectacular
wildflower
C: Belénlapi,
C: Aszpa C:— oles
reszfugburjan
D:8 D: 0 D: 0
- Urti A: Nigritella A: Dactyl-
g,:o%’:f_a rubra K. Richt. orhiza sambu-
' s.l. cina (L.) So6
B: Skin B: Tuberous B: Tuberous
irritant, fodder orchid orchid
© o) |
Arvacsalan burjan, Pé- C: Bergé-
RAvaEsihan. terke, Szent burjan
Vadcsalan Péter viraga
D: 93 D: 12 D: 13

Figure 4. Plant species used in the photographic recognition task, all shown in flowering condition,
with their scientific name (A), salience categories (B), vernacular names (C), and the number of in-
formants who named each plant (D). An en dash (-) under C indicates that no vernacular name was

found in the literature or recorded in the present study.

Qualitative responses were processed descriptively. We did not conduct a formal
thematic analysis. Answers recorded on the field data sheets were grouped into con-
tent-based categories relevant to the aims of the study. These included, for example,
knowledge of the name only, ecological or morphological information, reported use,
source of knowledge, collection time, user group, and joking or narrative associations.
Categories were developed during data processing by repeated reading of the field notes
and were used to summarise recurring response types rather than to produce an ex-
haustive qualitative coding framework.

Local Hungarian expressions quoted in the manuscript were translated into English
by the authors and checked for consistency by the Hungarian-speaking co-authors. The
translations were kept as literal as possible, while also preserving the contextual meaning
of idiomatic expressions.

2.4. Statistical Analysis

To compare how many species were named by interviewees across two regions
(Csik vs. Gyimes), between age groups (18-56 years vs. 57-87 years), between those who
had heard of bergéburjin in Gyimes, and between those who knew that bergéburjin was
used as an aphrodisiac, the Mann-Whitney test was applied. The median-based age
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grouping was used only for descriptive and exploratory group comparisons, allowing
broad differences between younger and older respondents to be presented in a simple
and easily interpretable form.

Similarly, the Mann-Whitney test was used to assess age differences between
groups in Gyimes based on whether they knew about bergéburjin, and whether they were
aware of its aphrodisiac use. To assess gender differences in the knowledge of
interviewees about bergdburjdn in Gyimes, an x>-test was used.

Finally, Poisson generalized linear models (GLMs) were fitted to investigate the
effects of multiple predictors on the number of named species. Age, gender, region,
occupation, the knowledge of bergdburjin (binary coded), and the knowledge of its
aphrodisiac use (binary coded) were initially considered as explanatory variables. Age
was included as a continuous predictor to retain the full information contained in the
variable and to assess whether species recognition changed gradually with increasing age
while accounting for the effects of other predictors. Overdispersion was assessed for the
candidate Poisson GLMs and found to be negligible (dispersion ratio: 0.44-0.70),
supporting the use of a Poisson error distribution. Because occupation was represented
by a multi-level categorical predictor and was of specific interest, we first evaluated a
model including this predictor to assess occupational differences. We then fitted a second
set of models without occupation to evaluate the effects of the remaining predictors
independently of this multi-level factor. The full models were then simplified by
sequentially removing predictors to obtain the most parsimonious model according to
Akaike’s Information Criterion (AIC). Residual diagnostics revealed no evidence of
systematic deviations from model assumptions. As a verification step, we additionally
compared all possible predictor combinations, which identified the same best-supported
model.

All statistical analyses were conducted in R v4.5.3 [39], including the 'glmmTMB’
package [40,41] for Poisson GLM, the ‘DHARMa’ [42] and ‘performance’ [43] packages
for model diagnostics. Effect sizes and 95% confidence intervals were reported as
rank-biserial correlations for the Mann-Whitney tests, Cramér’s V for x>test, using the
‘effectsize’ package [44], and incidence rate ratios obtained by exponentiating the Poisson
GLM coefficients.

3. Results
3.1. Knowledge of Bergdburijin

While in the Csik region only one respondent was familiar with the term bergdburjin
(1/19; 5.3%), in Gyimes 54 informants knew it (54/85; 63.5%). Because the regional sample
sizes were unequal and respondents were not selected randomly, this contrast should be
interpreted as an exploratory indication of a broad regional difference rather than as a
representative population-level estimate. At the settlement level, familiarity with
bergéburjin ranged from 58.8% to 75.0% among the sampled Gyimes settlements, while
only one respondent from the Csik settlements reported knowing the term.

One-third of the respondents familiar with bergéburjin knew only the name. A fur-
ther 14.8% possessed TEK (Figure 4A), including information on its occurrence, mor-
phology and ecology. For example, its location (‘Tarhavason nd’/lt grows on Tarhavas),
characteristic appearance (‘Pitydkdja van’/It has a ‘pitycka’ (potato, actually: tuber); ‘Kicsi,
sdrga és piros’/Small, yellow, and red; ‘Fehér és piros virdgu, nem illatos’/It has white and red
flowers, not fragrant; “Tenyér alakii a gyokere'/lts root is palm-shaped) was highlighted. Three
independent respondents mentioned that wild boars eat its tubers. Eleven informants
associated the plant with jokes and banter (e.g., ‘Bergdburjdnt a férfinak!’/Bergbburjin to the
man; ‘Igydl bergéburijint!’/Drink bergéburijin; ‘Egyéé bergbburjint, hogy bezsegjen a véred!’/Eat
bergbburjdn to make your blood boil; ‘Bergbburjdnt ettéé? Mi van veled?’/’Did you eat bergbbur-
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jan? What's wrong with you?’). However, most of them (8 informants) claimed to know
nothing else about the plant.

Among the tuberous orchids, three species were mentioned in Gyimes by a total of
23 informants as berg6burjdn or ‘serkentdfii’ (“stimulating herb”) for Dactylorhiza sambucina
and D. majalis, and as 'Szent Péter virdg’ (‘Saint Peter’s flower’, one time), ‘Péterke’ (two
times), and ‘Péterke virdg’ (‘Péterke flower’, one time) for Nigritella rubra. In addition, the
tuberous orchid Traunsteinera globosa and the rhizomatous orchid Epipactis helleborine
were not identified as bergéburjin by any of the respondents. Among informants who
named at least one orchid from the photographic set, the mean number of named orchid
species was 1.61 + 0.50, while the mean number of named species among all nine photo-
graphed plants was 3.04 + 1.07. These values describe recognition and naming within the
standardised photographic task and should not be interpreted as direct measures of field
identification accuracy.

3.2. Traditional Uses of Bergdburijan

Among respondents who were familiar with bergdburjin (n = 54), only one informant
(1.9%) mentioned that it was given to sheep against coughing and shedding, while 29
informants (53.7%) stated that it had been used for its aphrodisiac or stimulant effects
(Figure 5B). Most of these mentions referred to remembered or reported former uses ra-
ther than to current practice or direct personal experience. Informants often framed this
knowledge as something heard from older community members or known from local
narratives. Eight informants mentioned that it was given to cattle and sheep, six in-
formants to both livestock and humans, and 19 informants solely to humans. Among
livestock, it was given exclusively to females (cows and ewes) when they had not become
pregnant or when they were avoiding males. Among humans, both genders were men-
tioned as users. The most frequently used part (20.4%) was the tuber (Figure 5C), which
was also consumed raw or used as tea for cows and humans. According to four key in-
formants, it was also used dried and ground (Figure 5D). It was also given to maidens by
bachelors without informing them. When girls were weaving yarn, they needed saliva for
the task, so they chewed resin from spruce (‘szurok’), on which the boys secretly sprinkled
the flour of dried tubers to make the girl fall in love. One informant mentioned they also
secretly added it to each other’s drinks.

Among respondents familiar with bergdburjdn (n = 54), 23 informants (42.6%) did not
know from whom they had heard about it; 15 (27.8%) said it was from “elders”, five
(9.3%) from grandparents, four (7.4%) from parents, and seven (13.0%) from friends. This
pattern indicates that much of the information recorded here represents socially trans-
mitted and recollected knowledge rather than direct personal experience. The timing of
its collection was reported by 18 respondents, most (72%) of whom stated it was in the
spring, with five (28%) mentioning the flowering stage (e.g., ‘Mdjusban, amikor a virdg tel-
jében volt’/In May, when the flower was in full bloom; ‘Virdgzdskor, amikor ldtszott, hogy mi
az'IWhen it was flowering, and you could see what it was).

Most of the respondents (75.9%) did not know who used to collect bergéburjin, while
11 respondents (20.4%) stated that everyone collected it for their own use, and only two
respondents (3.7%) mentioned collecting it for commercial purposes in the past. The use
of bergéburjin is becoming obsolete, with most respondents (64.8%) unable to say when it
was last used. 25.9% said it was more than 40 years ago (up to 60-70 years ago), 7.4% said
10-30 years ago, and only one informant mentioned recent use.
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Figure 5. Recent (in the year of 2023) knowledge of orchids in the Gyimes region among the 54 in-
formants who knew the term bergdburjin. Percentages are calculated using these 54 informants as

the denominator unless otherwise indicated.

3.3. Vernacular Names of Orchids

Several vernacular names associated with tuberous orchids were recorded during
the interviews (Figure 4). The most frequent and culturally most salient name was
bergéburjin, which functioned as a broader folk taxon and was applied collectively to
several tuberous orchid species. In Gyimes, three tuberous orchid species were men-
tioned by a total of 23 informants as bergéburijin or serkentdfii (“stimulating herb”), the latter
name being recorded for Dactylorhiza sambucina and D. majalis. Additional names were
rare and taxon-specific. Nigritella rubra was referred to as Szent Péter virdg (“Saint Peter’s
flower”) by one informant, Péterke by two informants, and Péterke virdg (“Péterke flower”)
by one informant. These low-frequency names indicate that vernacular orchid nomen-
clature was not uniform but varied among informants and taxa.

3.4. Recognition of Orchids and Other Plants

Among the plants shown in photographs, Urtica dioica was the most frequently
recognised species (89.4%). Recognition differed between the two regions (Table 3). In-
formants from Gyimes named an average of 1.65 + 1.05 species, whereas those from Csik
named 0.95 + 0.71 species. The regional, gender- and age-related patterns are summarised
in Table 4, which allows comparison of the mean number of named species among the
main respondent groups.
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Table 3. Comparison of the identification of plants shown in photographs during interviews in the

two study regions. Names of tuberous orchids are highlighted in boldface.

Species Region Known by Name Not Known
n (Percentage) n (Percentage)
o Ciuc/Csik 11 (57.9%) 8 (42.1%)
Urtica dioica Ghimes/Gyimes 82 (96.5%) 3 (3.5%)

Trollius eurapacus Ciuc/Csfk 3 (15.8%) 15 (84.2%)
Ghimes/Gyimes 19 (22.4%) 66 (77.6%)
Dactylorhiza sam- Ciuc/Csik 0 (0%) 19 (100%)
bucina Ghimes/Gyimes 13 (15.3%) 72 (84.7%)
D Ciuc/Csik 0 (0%) 19 (100%)
Nigritella rubra = o o/Gyimes 12 (14.1%) 73 (85.9%)
Anacamptis morio Ciuc/Csik 0 (0%) 19 (100%)
Ghimes/Gyimes 11 (12.9%) 73 (87.1%)
Veratrum album Ciuc/Csik 0 (0%) 19 (100%)
Ghimes/Gyimes 8 (9.4%) 77 (90.6%)

Table 4. Number of plants named by different respondent groups. Values are shown as mean + SD;

effect sizes for the main statistical comparisons are reported in the text.

Csik Gyimes
Gender Male Female Male Female
n 4 15 36 49
Mean + SD 1.25+0.96 0.87 +0.64 1.64 +1.15 1.65 +0.99
Age 18-56 years 57-84 years 18-56 years 57-87 years
n 10 9 44 41
Mean + SD 0.9+0.57 1.0 +0.87 1.32+0.74 20+1.22

Interviewees in Gyimes named statistically significantly more species (W =1090, p =
0.006, rw = 0.35 [0.08, 0.57]) than in Csik. Similarly, older interviewees named more spe-
cies (W = 1685.5, p = 0.010, r» = 0.25 [0.04, 0.45]) than younger interviewees. In Gyimes,
those who had heard of bergdéburjin (W =1092, p = 0.006, r» = 0.30 [0.06, 0.52]) or knew that
it was used as an aphrodisiac (W = 1129.5, p < 0.001, r» = 0.39 [0.15, 0.59]) named signifi-
cantly more species. Knowledge of bergéburjin was similar between genders in Gyimes
(x2=0,p=1, Cramér’'s V=0).

3.5. Predictors of Species Knowledge

Based on the results of the Poisson GLMs, knowledge of the aphrodisiac use of
bergdburjin was a significant predictor of species recognition, and manual workers
named significantly fewer species than farmers (Table 5). Since occupation was a mul-
ti-level factor, we excluded it from a separate model to evaluate the effects of the other
predictors. Then, age exerted a statistically significant positive effect besides the
knowledge of aphrodisiac use of orchids (Table 5), which is congruent with the findings
detailed in the previous subsections.

Table 5. Summary of the two most parsimonious Poisson GLMs investigating the relationships
between the number of named species and its predictors. Model 1 was used to evaluate occupa-
tional differences in species recognition, whereas Model 2 examined the effects of the remaining
predictors after excluding occupation. For categorical predictors, the base of the comparison is
shown in parentheses, and the compared groups with estimated values are displayed in subse-

quent rows. The Akaike’s Information Criterion (AIC) value, the difference (AAIC) compared to the
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corresponding full model, and McFadden’s pseudo-R? value are shown at the end of the table.

Significant p values (<0.05) are marked (*).

Predictor Model 1 Model 2
B IRR [95% CI] P B IRR [95% CI] 4
(Intercept) 0.616 1.852[1.357,2.527]  <0.001 * 0.583 [0.306, 1.112]
Occupation (Farmer)
Housewife -0.464 0.629 [0.339, 1.166] 0.141
Intellectual -0.598 0.55[0.252, 1.202] 0.134
Manual worker -0.604 0.547 [0.366, 0.816] 0.003 *
Retired -0.249 0.78 [0.485, 1.253] 0.304
Student -0.462 0.63 [0.282, 1.406] 0.259
Knew as an aphrodisiac 0.361 1.435 [1.024, 2.013] 0.036 * 0.335 1.398 [1, 1.955] 0.050 *
Age 0.009 1.009 [1, 1.018] 0.042 *
Region (Csik)
Gyimes 0.423 1.527[0.922, 2.529] 0.100
AIC 287.547 284.688
AAIC 4.083 3.585
McFadden’s R2 0.065 0.054

4. Discussion
4.1. Persistence of Traditional Knowledge Related to Bergéburjin

The assumptions regarding the aphrodisiac properties of the testicle-shaped tubers
of terrestrial orchids stem from the ancient Doctrine of Signatures. Tuberous orchids are
still harvested and consumed in several parts of the Eastern Mediterranean and Western
Asia, particularly in the form of salep beverages and ice cream [5-16]. However, their use
as aphrodisiacs appears to have largely disappeared from most European regions. His-
torical Hungarian botanical, linguistic and ethnomedical sources, however, provide an
important comparative background for interpreting the persistence of such beliefs in
present-day local knowledge. Veszelszki [25] described contrasting effects attributed to
fresh and withered orchid tubers, while Didszegi [26] referred to orchids as “arousing
love”. Berde [27] mentioned their use against impotence. Wagner [28] recorded the ver-
nacular name bergéburjin and reported that orchid tubers were administered to both
humans and livestock because they were believed to stimulate sexual activity. This se-
mantic association was also reflected in a contemporary explanation: “Akivel megetetik,
megitatjik, jobban berreg”/“Whoever is made to eat or drink it will ‘berreg’ more intensely”, di-
rectly linking the plant name to sexual arousal or mating behaviour. The continuity with
Wagner’s nineteenth-century documentation is further suggested by recent expressions
such as “Megbolonditotta a néket” /“It made women lose their senses”, which closely echoes the
older idea that the appropriate tubers would “elfogja 6ket a bolondsdig” /" they become foolish
with desire” .

One of the key findings of the present study is that contemporary bergdburjin-related
knowledge shows clear similarities with historical records from the same region, espe-
cially Wagner’s nineteenth-century documentation. This finding aligns well with recent
work on Cicuta virosa in Hungary, where historical digital archives revealed not only
former occurrence records but also a rich body of vernacular names, poisoning narra-
tives, and ethnomedicinal and ethnoveterinary knowledge [36]. In both cases, older
Hungarian sources provide more than antiquarian detail: they serve as baselines against
which the persistence, transformation, or erosion of local plant knowledge can be evalu-
ated. Approximately one-third of the informants familiar with bergéburjdn still associated
it with aphrodisiac effects, and a substantial proportion retained information on its
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morphology, habitat, collection and use. Furthermore, some elderly informants were still
able to identify orchid species from photographs and locate them in their natural habitats
(Figure 6). These observations suggest that elements of orchid-related traditional
knowledge documented in historical sources have not disappeared completely but re-
main recognisable within parts of the local population.

Figure 6. Field-based orchid recognition by a key informant in Gyimes. The informant identified
and collected Dactylorhiza majalis on his own hay meadow near Ghimes/Gyimes: (A) digging up the
plant he had found using a pocketknife; (B) remowing adhering soil from the tuber; (C) displaying
the tuber; and (D) presenting the entire excavated plant as ‘serkent6fi” (‘stimulating herb’). The
photographs have been cropped so that the informant is not recognisable. Credit: T.H.

Direct comparison of the mean number of named orchid species with other ethno-
botanical studies is difficult, because studies differ substantially in the number and type
of species presented, interview design, local floras and cultural contexts. We therefore
use this value primarily as an internal measure for comparing recognition among re-
spondent groups within the present study.

The striking contrast between the neighbouring regions of Gyimes and Csik further
emphasises the cultural significance of this phenomenon. While bergéburjin and its asso-
ciated beliefs remain relatively well known in Gyimes, they are almost entirely absent
from Csik. However, this regional contrast should be interpreted cautiously because of
the unequal sample sizes and non-random sampling design. In addition to the historical
and cultural context of the Gyimes Csangd communities, differences in local land-use
practices, livelihood structure, education, migration history and everyday exposure to
hay meadows and livestock husbandry may also have contributed to the observed pat-
tern. This pattern is consistent with previous ethnobiological studies from the region
[45-48]. These studies show that the Csangd communities of Gyimes have preserved
numerous archaic elements of TEK, folk culture and land-use traditions owing to their
relative geographical and cultural isolation. The persistence of bergdburjin-related
knowledge may therefore represent another example of the survival of local ecological
and cultural traditions in the Eastern Carpathians.

A practical explanation for the use of orchid tubers in ethnoveterinary practices was
provided by two of our key informants from Gyimeskdzéplok. In the traditional local
farming system, the timing of calving, lambing and subsequent milk production was of
considerable economic importance. Animals were therefore sometimes “stimulated” to
reproduce earlier to ensure that milk production coincided with the seasonal cycle of
hay-making and cheese production. As an informant explained, “Meg volt az ideje, mikor
kell a tej, nem volt mindegy, hogy mikor ellett az dllat”/” There was a specific time when milk was
needed; it mattered when the animal gave birth”. A second informant gave a similar explana-
tion, noting that “Amikor a foldeken kellett dolgozni, mdr nem volt id6 a sajtkészitésre” | When
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people had to work in the cropfields, there was no time for cheese making”. These mentions
suggest that the reputed stimulating effect of bergéburjin was embedded not only in
symbolic ideas of fertility. It was also connected to the practical temporal organisation of
traditional livestock husbandry. These accounts should be interpreted as local retrospec-
tive explanations provided by key informants, rather than as independently verified
historical evidence for the organisation of livestock husbandry.

In addition, the dual human and veterinary interpretation was concisely summa-
rised by one informant: “Van aki a tehénnek adta, amelyik nem folyatott, van aki az asszonynak”
(“Some gave it to the cow that did not come into heat, others gave it to the woman”).

4.2. Folk Taxonomy and Vernacular Nomenclature

The vernacular nomenclature documented in this study provides valuable insights
into local folk taxonomy. The name bergéburjin functions as a collective folk taxon en-
compassing several tuberous orchid species rather than a single botanical entity. Similar
collective folk taxa are common features of traditional classification systems and fre-
quently group together biologically distinct species that share salient morphological,
ecological or cultural characteristics [49]. Comparable use-based groupings are also
known from orchid ethnobotany in regions where several tuberous orchid species are
collected or used for similar purposes, especially in relation to salep, medicine or symbolic
interpretations of tubers [5-16,18-21]. In the present case, the folk category bergdburjin
appears to be structured primarily by shared underground morphology and presumed
stimulating effects, while habitat association may have reinforced recognition because
several of the relevant species occur in the same hay meadow and pasture landscapes.

The same vernacular name was applied to different species of genera such as Dac-
tylorhiza, Nigritella and Platanthera. This suggests that local classification is based less on
taxonomic distinctions recognised by professional botanists than on shared underground
morphology, perceived biological effects and cultural significance. This observation is
consistent with the view that folk classification systems often reflect culturally mean-
ingful relationships rather than the taxonomic criteria used in scientific botany [50].

The recorded names serkentdfii (“stimulating herb”), Péterke, Péterke virdg, Szent Péter
virdga (Saint Peter’s flower) and the historically documented vitézvér (“valiant blood”)
further illustrate the cultural richness of orchid-related nomenclature in the region. The
name serkentdfii directly reflects the presumed physiological (aphrodisiac) effects of or-
chid tubers. By contrast, the names associated with Nigritella rubra appear to be linked to
local symbolic and religious traditions. Such utilitarian and symbolic naming systems are
characteristic elements of TEK and often encode culturally important information re-
garding species and their uses [45]. One distinctive element of Wagner’s historical doc-
umentation [28] was the gender-differentiated interpretation of tuber morphology, ac-
cording to which rounded tubers were associated with men and fingered tubers with
women. Although some contemporary informants retained morphological knowledge of
orchid tubers, including references to their rounded or palm-shaped form, we did not
record a clear present-day distinction corresponding to this gendered classification. This
suggests that the specific component of the historical knowledge complex has not clearly
persisted in contemporary local knowledge, even though the broader association be-
tween bergdburjdn, sexuality and stimulation remains recognisable.

Importantly, these vernacular names should not be regarded merely as linguistic
curiosities. They form part of a broader knowledge system that includes species recogni-
tion, habitat knowledge, collection practices, beliefs and oral traditions. The persistence
of such names therefore reflects the survival of a much more complex body of TEK.

4.3. Erosion of TEK
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Despite the persistence of orchid-related knowledge among some older informants,
our cross-sectional data indicate marked age-related differences that are consistent with
an ongoing erosion of this knowledge system. Older respondents possessed significantly
greater knowledge of orchids and were more likely to be familiar with bergdburjdn than
younger participants. However, these age-related differences should not be interpreted
as the effect of age alone, because they may also reflect differences in education, occupa-
tion, migration history, lifestyle, involvement in livestock husbandry and hay meadow
management, and opportunities for everyday interaction with orchid habitats. Likewise,
knowledge of orchid uses, vernacular names and collection practices was concentrated
among elderly informants (Figure 5).

The observed pattern closely supports previous findings from the Eastern Carpa-
thians. Bird et al. [35] demonstrated that TEK related to threatened plant species was
unevenly distributed among community members and strongly associated with practical
experience and direct interaction with species and habitats. Our results suggest that a
similar process affects orchid-related knowledge in Gyimes. A substantial proportion of
older inhabitants still retains information on orchid recognition, habitat preferences and
former uses. However, this knowledge is becoming progressively detached from every-
day practice. As a result, it is increasingly vulnerable to disappearance. Beyond their sta-
tistical significance, these group differences also have practical and cultural importance.
They indicate that orchid-related knowledge is not evenly distributed within the local
population but is concentrated among older informants and among respondents from
Gyimes, where traditional hay meadow management, livestock husbandry and everyday
interaction with orchid habitats have remained more visible. Thus, the observed differ-
ences should be interpreted not only as demographic patterns, but also as indicators of
the social and cultural structuring of plant knowledge.

The persistence of bergéburjin in sexual jokes and banter also indicates that TEK may
persist in transformed social registers after practical use has declined. For several in-
formants, the name was not associated with detailed botanical knowledge or direct ex-
perience of use, but with humorous expressions and socially transmitted narratives
concerning sexuality and stimulation. This suggests that bergdéburjdin-related knowledge
has partly shifted from practical ethnobotanical knowledge toward symbolic, narrative
and humorous forms of cultural memory. Such persistence of a vernacular name and its
associations may represent an intermediate stage in TEK erosion, in which practical ap-
plication has largely disappeared, but culturally meaningful references continue to cir-
culate within the community. From a contemporary ethnobiological and ethical perspec-
tive, such beliefs raise questions about the social and ethical dimensions of traditional
aphrodisiac use.

Importantly, the decline observed in our study does not necessarily represent a
complete loss of knowledge. It may reflect a transformation of the socio-ecological con-
text in which knowledge was formerly generated, transmitted and applied. As argued by
Biro et al. [35], the apparent absence of knowledge among younger generations may re-
flect reduced opportunities to acquire practical experience through direct interaction
with species and habitats. Similar processes have been documented worldwide, where
rapid socio-economic changes and modernisation have contributed to declining inter-
generational transmission of local ecological knowledge [51].

The near disappearance of practical orchid use provides additional support for this
process. Most respondents were unable to specify when bergéburjin had last been used,
and only a single informant reported recent use. According to one respondent, “mdr kevés
az dllat, ezért nem haszndljik”/"there are few livestock left, so it is not used”. This concise
statement may summarise the underlying mechanism of knowledge erosion effectively.
As traditional livestock husbandry declines, the practical need for orchid-related
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knowledge disappears, and with it the opportunities for its transmission. Such drivers
have repeatedly been identified as major causes of traditional knowledge erosion in rural
socio-ecological systems [46]. The occupational difference observed here may also reflect
variation in everyday exposure to the landscape. Farmers named more species than
manual workers, possibly because farming, hay-making, grazing and livestock care pro-
vide repeated opportunities for direct interaction with grassland plants and orchid hab-
itats. By contrast, manual workers may have fewer regular occasions to acquire or
maintain such plant-related knowledge through everyday practice. However, occupation
was recorded only as a broad socio-demographic category, and the non-random sam-
pling design does not allow causal interpretation. This result should therefore be re-
garded as an exploratory pattern consistent with the broader link between practical
land-use experience and TEK.

4.4. Cultural and Conservation Implications

Although orchids are globally threatened [47], and many studies have highlighted
the conservation risks associated with harvesting tuberous species [5,6,9-12,14-16], our
interview data do not suggest that tuber collection currently represents a major threat in
Gyimes. Extensive and locally abundant populations of several tuberous orchid species
still occur in the highly species-rich semi-natural grasslands of the region, particularly in
traditionally managed hay meadows, despite the former collection and use of tubers.
Moreover, the interviews indicate a marked erosion of knowledge related to bergdburjin
and an almost complete decline of its practical use. This suggests that present-day col-
lection pressure is probably low, although this was not assessed through direct field
monitoring of harvesting intensity. Consequently, in the studied region, the principal
conservation concern appears to be not overharvesting, but rather the gradual aban-
donment, intensification or transformation of the traditional land-use systems that his-
torically maintained both orchid-rich grasslands and orchid-related TEK.

The conservation relevance of the documented knowledge is therefore linked less to
the direct regulation of harvesting than to the maintenance of orchid-rich biocultural
landscapes. The folk taxon bergdburjin was mainly associated with tuberous orchids of
species-rich semi-natural grasslands, including taxa such as Anacamptis morio, Dacty-
lorhiza majalis, D. sambucina, Gymnadenia conopsea, Nigritella rubra, Orchis mascula subsp.
speciosa and Platanthera bifolia. These species are characteristic elements of traditionally
managed hay meadows and pastures, and their persistence depends largely on the con-
tinuation of low-intensity grassland management, especially regular mowing, moderate
grazing and the avoidance of abandonment, intensification or afforestation. Local tradi-
tional knowledge may contribute to conservation by helping to identify culturally im-
portant orchid populations, supporting community-based habitat monitoring, strength-
ening local acceptance of grassland conservation measures and reinforcing the biocul-
tural value of traditional hay meadow landscapes. In practical terms, this would require
cooperation among local farmers and hay meadow owners, community members famil-
iar with orchid populations, conservation practitioners, protected-area managers and
local authorities. Such cooperation could support the continuation of low-intensity
mowing and moderate grazing, prevent abandonment, intensification or afforestation of
species-rich meadows, and integrate local knowledge into habitat monitoring and man-
agement decisions.

The concept of biocultural diversity emphasises the interconnected evolution of bi-
ological and cultural systems and recognises that losses in biodiversity are frequently
accompanied by losses in cultural knowledge and practices [48]. The present study pro-
vides a clear example of this phenomenon. Orchid-related knowledge in Gyimes en-
compasses vernacular nomenclature, ecological observations, ethnoveterinary practices,
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beliefs concerning fertility and sexuality, and practical knowledge of species occurrence.
Together, these elements form part of the region’s biocultural heritage. In this sense, the
conservation of orchid-rich hay meadows in Gyimes should be understood not only as
habitat protection, but also as the maintenance of a biocultural system in which species,
local names, management practices and oral narratives are mutually connected. Ethno-
botanical knowledge can therefore contribute to conservation by linking biological values
with local meanings, community memory and everyday land-use practices.

The species-rich hay meadows of the Eastern Carpathians represent an outstanding
example of a biocultural landscape. For centuries, traditional land use has contributed
simultaneously to biodiversity conservation and the maintenance of TEK [31,33,34,52].
However, these systems are increasingly threatened by the decline of traditional live-
stock husbandry and haymaking practices, agricultural intensification, land abandon-
ment, habitat fragmentation, afforestation, climate change, tourism pressure and by
broader socio-economic changes affecting rural communities [31,34,52,53]. Similar rela-
tionships between traditional land use, biodiversity and knowledge transmission have
been documented in numerous traditional agricultural landscapes worldwide [52].

The bergbburjdin tradition illustrates how biodiversity, language, TEK and land-use
practices may become integrated within a single socio-ecological system. From this per-
spective, TEK should be regarded not merely as a record of past practices but also as a
potential resource for understanding and managing biocultural landscapes [53,54].
Documenting such knowledge is therefore important not only from an ethnobotanical
perspective, but may also contribute to conserving the biocultural heritage of traditional
rural landscapes and strengthening local connections to biodiversity [55,56].

4.5. Methodological Limitations

Several methodological limitations of our study should be acknowledged. First, in-
formants were not selected through random sampling. Recruitment combined oppor-
tunistic field-based sampling, local expert contacts and snowball sampling. Conse-
quently, the sample should not be interpreted as statistically representative of the entire
population of the studied settlements. The markedly unequal sample sizes from Gyimes
and Csik further limit the strength of regional comparisons. Therefore, these results
should be regarded as exploratory patterns rather than as representative estimates for the
two regions. The study was designed primarily as an ethnobotanical documentation of
local knowledge, with particular emphasis on the persistence, transformation and ero-
sion of knowledge related to tuberous orchids and the folk taxon bergéburjdn.

Second, the interviews were not audio-recorded. Although the same pre-printed
data sheets and guiding questions were used throughout the fieldwork, and notes were
taken directly during the conversations, the absence of audio recordings may have lim-
ited the verbatim accuracy and completeness of some vernacular expressions and oral
testimonies. No separate post-interview verification and no formal inter-observer relia-
bility test were conducted. These limitations may have introduced some degree of inter-
viewer-related bias in the recording and interpretation of qualitative responses. For this
reason, only expressions and statements that were clearly recorded during fieldwork and
could be interpreted unambiguously in their interview context were used in the manu-
script.

Third, the qualitative categories used in the Results were descriptive and con-
tent-based and were not derived from a formal thematic analysis. They should therefore
be interpreted as pragmatic summaries of recurring response types rather than as the
outcome of a fully developed qualitative coding procedure. Similarly, the questionnaire
was not formally validated through a structured pilot study. It should be regarded as a
semi-structured ethnobotanical elicitation tool designed to document local names, uses
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and narratives, rather than as a formally validated instrument for measuring plant
knowledge.

Fourth, the photographic recognition task also had inherent limitations. Although it
provided a standardised stimulus across interviews, it did not reproduce all cues availa-
ble during real-life plant recognition, such as habitat context, seasonality, plant size,
smell, tactile experience or repeated direct interaction with plants. In addition, the Oc-
tober interviews were conducted outside the flowering period of most species included
in the photographic recognition task, which may have reduced respondents” immediate
familiarity with the plants and influenced recognition performance. Therefore, the
number of species named from photographs should be interpreted as a measure of
recognition within the interview setting, not as a direct measure of field identification
ability. Moreover, all respondents completed the same standardised recognition task
based on nine selected plant species. Consequently, the results should not be interpreted
as a measure of overall plant knowledge, since the task was designed specifically to as-
sess recognition of selected orchid species and several other salient species occurring in
the same landscape.

Finally, reported former uses of bergdburjin should be interpreted with caution. In
most cases, the interviews documented remembered or socially transmitted knowledge
rather than directly observed practices. These accounts therefore provide evidence for the
persistence of local narratives and remembered use categories, but they cannot be used to
reconstruct the exact frequency, timing or continuity of actual historical use. The dataset
was not designed as a comprehensive species—use-informant inventory; consequently,
broader quantitative ethnobotanical indices or network analyses linking species, uses
and informants were not applied. Such approaches would require a more systematic and
exhaustive documentation of plant-use relationships across the local flora and could be
usefully applied in future studies.
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