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Renata Sõukand and Raivo Kalle

The Appeal of Ethnobotanical Folklore Records: Medicinal Plant Use in Setomaa, Räpina and
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For centuries, knowledge about the use of plants has been collected, published, or
simply left in archives. Today, however, we live in a world with an abundance of in-
formation, and modern scientific standards put pressure on us, as researchers, to collect
more and more data continuously. In current ethnobotany, publishing research with new
data collected during fieldwork is much faster and easier. Quiet time for the qualitative
analysis of previously collected data may seem unimportant; however, this Special Issue
aims to emphasize that authors should utilize previously collected or stored ethnobotanical
information in their research and, as such, this practice could be considered pioneering.
This practice would also aid in paying tribute to our colleagues who came before us and
collected and valued these data. In addition, this knowledge is essential in understanding
changes in the environment and plant use as well as attitudes towards plants more broadly.
It is encouraging that so many research articles focus on the cultural significance of a
particular plant. In the case of medicinal plants, a growing number of scholars have begun
to understand that their cultural, historical, and religious significance is also important,
in addition to the active substances obtained from these plants. This Special Issue also
covers the topics of ethnoveterinary medicine and dyeing with plants, which are rarely
addressed in European ethnobotany. Furthermore, this collection includes more unusual
approaches to studying the use of plants, for example, their representation in early folk
songs and paintings. Moreover, it is indeed a pleasure that colleagues who have not dealt
with and/or studied ethnobotany before have contributed to this collection.

We arranged the current introduction on a diachronic scale, starting with those who
utilized the earliest available sources.

Edelman et al. [1] and Dal Cero et al. [2] mapped the most distant past and presented
knowledge that is up to 2000 years old. In their comprehensive review, Edelman et al. [1]
detailed the use of small freshwater plants, known as duckweeds (Lemnaceae Martinov),
from ancient times to the Middle Ages. In addition, they compared the uses of this
group of plants in different civilizations—Chinese, Christian, Greek, Hebrew, Hindu,
Japanese, Mayan, Muslim, and Roman. They found that the use of duckweeds was already
geographically widespread in antiquity and that they were integrated into classical cultures
in the Americas, Europe, the Middle East, and the Far East. Dal Cero et al. [2] reviewed
medicinal plant use in Central Europe from the earliest available records. They found that
of the same 102 medicinal plants circulating in herbals from ancient times, more than half
have retained similar uses regardless of the changes in both medicine and technology that
have taken place since this period. The value of their work is that they confirm the concept
of the social validation of plant uses. Thus, traditional and long-standing medicinal plants
form the basis for regulatory sources of traditional herbal use.

De Vahl et al. [3] studied the period that began with the Middle Ages, revealing that
the first reports of medicinal uses of Peucedanum ostruthium (L.) Koch (Apiaceae), naturally
occurring in the mountainous regions of central and southern Europe, date back to the
13th century in the Nordic countries. This species was first cultivated in Sweden in the
17th–19th centuries and was known as the primary drug used in ethnoveterinary medicine.
Today, this species has been preserved in specific locations in Sweden, in former cultural
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areas, and has become a part of the country’s biocultural heritage. The authors emphasize
that during the reconstruction of former farm gardens in open-air museums, the culturally
important species of the past should also be highlighted. Pinke et al. [4] examined the
time period from the late Middle Ages (1578) to the present day. They reviewed the folk
uses and cultural significance of three field weeds in Hungary—Papaver rhoeas, Centaurea
cyanus, and Delphinium consolida. They found that these species were used for medicinal
and ornamental purposes, in religious celebrations, and in children’s games during the
time period studied. In addition, they found that they play an essential role in folk art
and folk poetry. The height of the cultural importance of field weeds was in the early 20th
century. Since the decline of field weeds, beginning at the end of the 20th century, their
cultural importance has drastically decreased. The general conclusion of the authors is
that in addition to preserving the natural species diversity of fields, it is also necessary to
consider the cultural importance of plants.

Jasprica et al. [5] studied how plants were depicted in Baroque art on the eastern coast
of the Adriatic Sea in the modern era. It must be mentioned that their approach is quite
innovative in the field of ethnobotany. They found that 23 different plant species were
portrayed in art at the time, with 71% of them considered “exotic” species. The exotic species
came from the Palearctic region (Eurasia) and the American continent. Lilium candidum,
Acanthus mollis, and Chrysanthemum cf. morifolium were the most represented taxa in the
paintings. The researchers believe that the plants represented in the art were chosen for
their decorative appearance and symbolic importance. Milani et al. [6] travel back in time
with their research to 18th century Europe and conclude their research in the present day.
They compared the earliest manuscript record from Valle Imagna (Bergamo, Italy) with
later sources and data collected in the area during the present time period. The value of
this research is that the authors worked through a vast amount of literature. Their study
revealed only a few overlaps between current and 18th century plant use—only 34 species
overlapped out of the 200 species mentioned in the manuscript. The most significant
change occurred in this valley in the 1960s–1970s when most of the population emigrated
from the region. However, the general use of medicinal plants is fading, as the use of only
42 species was identified in recent fieldwork.

Altogether, five studies focus on the 19th century. Prakofjewa et al. [7] analyzed the
folk use of medicinal plants from three early sources. The examined sources were all
published in the territory of today’s Baltic states in 1829, 1891, and 1895, and a total of
219 species were identified in these reports. The authors also found that although the
three early sources describe plant uses that overlap geographically, they were still quite
different, with only 14 species overlapping in all three sources and 27 others mentioned in
two of the sources. This indicates high biocultural diversity and dependence on local plant
taxa in the past. Comparing these data with the book published by the Greek physician
Pedanius Dioscorides (AD 40–90) revealed that as many as 46% of the plants mentioned by
two or three authors overlapped. Overall, the presence of plants mentioned by Dioscorides
was 26%. Köhler et al. [8] analyzed available information on plants used for dyeing in an
1883 questionnaire. It was found that 74 species are used in present-day Poland, Ukraine,
and Belarus, the most popular of which was the onion. The authors state that most of the
plants mentioned were widely known dyeing plants. However, plant dyeing is practically
forgotten in Poland today, and this article may contribute to the re-emerging tradition of
plant dyeing in the region.

Kalle et al. [9] looked at the period of 1891 to 1893. Dr Mihkel Ostrov carried out one
of the first collections solely focused on ethnopharmacology, using national newspapers to
distribute appeals for data collection to the population at large. With this action, Ostrov
can be considered as one of the first individuals to use citizen science in ethnomedical data
collection. In addition to appeals, Ostrov gave his correspondents feedback through said
newspapers and provided motivation to the population to continue collecting such data.
Using such a method, Ostrov obtained one of the highest quality collections of his time.
Sõukand and Kalle [10] based their study on reports on herbal medicine, collected from
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three parishes bordering Russia between 1888 and 1996, which are stored in archives. In
total, one hundred and nineteen species were identified. The authors observed a great
variety of plant names and significant plant heterogeneity, especially in the earlier archival
sources. Archival sources also provide a good context for understanding the use of medici-
nal plants in the past. The authors also emphasize that appropriate research methods must
be used when identifying plants in archival sources because mistakes can easily occur in
plant identification in historical sources. Fišer [11] focused on a specific analysis of plant
lore in the folk songs examined by ethnologist Karel Štrekelj between 1895 and 1912. Plants
were mentioned in 14% of the songs of the time. Among the 93 species mentioned, there
were a surprising number of cultivated and exotic species, while only 42% were local wild
taxa. Therefore, folk songs are also important for evaluating the relationship between man
and nature.

Mattalia et al. [12] took the 20th century as the basis of their research, comparing
their data collected in the Trentino–South Tyrol region of northern Italy (in 2022) with data
previously gathered in 1989. While 75% of the species overlapped in both studies, the
introduction of “new” plants has already occurred through the media. They also point
out how courses teach people about local plant use in the region and that such bottom-up
initiatives should be encouraged more. However, comparing the two regions showed that
medicinal plants were used more in the border region (South Tyrol). Pieroni et al. [13]
examined, through a case study of the Maronite community residing in the small village of
Kormakitis, Northern Cyprus, how people who have lived in the same cultural space in
the Mediterranean region for centuries have adapted their plant use. For many centuries,
the Maronite minority living in the area have adapted their wild vegetable foraging to the
Greek majority through long-standing cultural exchange. However, what was documented
was mainly the memory of historical use, while currently, wild vegetables are foraged by a
very limited number of people.
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Abstract: This presentation examines the history of duckweeds in Chinese, Christian, Greek, Hebrew,
Hindu, Japanese, Maya, Muslim, and Roman cultures and details the usage of these diminutive
freshwater plants from ancient times through the Middle Ages. We find that duckweeds were
widely distributed geographically already in antiquity and were integrated in classical cultures in
the Americas, Europe, the Near East, and the Far East 2000 years ago. In ancient medicinal sources,
duckweeds are encountered in procedures, concoctions, and incantations involving the reduction
of high fever. In this regard, we discuss a potential case of ethnobotanical convergence between the
Chinese Han and Classical Maya cultures. Duckweeds played a part in several ancient rituals. In one,
the unsuitability of its roots to serve as a wick for Sabbath oil lamps. In another reference to its early
use as human food during penitence. In a third, a prominent ingredient in a medicinal incantation,
and in a fourth, as a crucial element in ritual body purifications. Unexpectedly, it emerged that in
several ancient cultures, the floating duckweed plant featured prominently in the vernacular and
religious poetry of the day.

Keywords: duckweed; ethnobotanical convergence; Hildegard von Bingen; Paul Emile Botta; Ritual
of the Bacabs; Babylonian Talmud; Kurma Purana; Ono no Komachi; Ho Ching-ming

1. Introduction

Duckweeds (Lemnaceae Martinov) are a globally spread family of higher plants with
greatly reduced anatomies that float in slow-moving waters, such as found at river or lake
edges or in still ponds and pools. Although these small plants are full-fledged monocot
angiosperms, they reproduce mainly by vegetative budding at rapid rates, forming floating
mats of verdant green in their natural habitat [1] (Figure 1).

Figure 1. Duckweed in nature. (A) A natural population of the duckweed, Lemna gibba L., growing
as a mat on the water surface. (B) Two colonies of L. gibba showing multiple generations of the
plant vegetatively propagating. Left colony: The uppermost, large frond is the mother plant; its
first daughter emerged from its left meristematic pocket and a second-generation daughter is in the
process of emerging from the first daughter itself. Meanwhile, a daughter is also emerging from the
mother frond’s right meristematic pocket. In this species, fronds typically have one root, several
of which are seen. Photographed with illumination from below to accentuate parenchymal-cell air
pockets (the lighter color areas), which generate the characteristic floating property of Lemna plants.

Plants 2022, 11, 2124. https://doi.org/10.3390/plants11162124 https://www.mdpi.com/journal/plants
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The family is divided into five genera (Spirodela Schleid., Lemna L., Landoltia Les and
Crawford, Wolffia Horkel ex Schleid. and Wolffiella Hegelm.) and has 36 species [2]. The
first monograph dedicated to the duckweeds was published in 1839 [3], while biochemical
studies of the family initiated around the 1950s [4]. Due to their miniature size, rapid
growth rates, and ease of manipulation, interest in duckweeds both as a molecular-genetic
research tool and in agrotechnology is now flourishing in the post-genomic era [5].

The paleontological record for the Lemnaceae is poor and is represented mainly by
fossilized pollen grains from the Late Cretaceous period [6]. The paleolimnological record
for Lemnaceae is also sparse, as duckweed fronds do not preserve well in lake and pond
sediments [7]. Moreover, duckweeds rarely flower [1], resulting in a scarcity of pollen and
seeds in sediment cores. Using, as an indicator, a highly significant association of Lemna
with the epiphytic diatom Lemnicola hungarica (Grunow) Round et Basson (which does
preserve well in sediments), it proved possible to detail the past presence of Lemna minor L.
in a pond in England back a couple of centuries [8]. Aside from such ingenious attempts to
go back in time, what is available to document duckweeds in antiquity are the surviving
ancient manuscripts and texts.

One occasionally comes across indirectly documented reference to duckweeds from
classical times [9]. Records from those times are mostly from religious or medicinal
manuscripts, the main two repositories of writings handed down through the ages. We
uncovered ethnobotanical referral to duckweeds in Chinese, Christian, Greek, Hebrew,
Hindu, Japanese, Maya, Muslim and Roman cultures. Here we document these passages
from the ancient literature. In some cases, we delve deeply, in others somewhat less so,
but at a minimum, the exact reference and literature passage is provided along with its
contextual background. The findings are grouped in sections: habitat, medicinal usage,
ritual rites and poetic association. Figure 2 shows the geographical spread of the different
cultures which are discussed here on a background of the global distribution of collected
duckweed isolates [1].

Figure 2. Map of the historic cultures investigated by us with ethnobotanical reference to duck-

weeds. The background map shows the multitude of locations of duckweed accessions [1], the great
majority of which were collected in modern times. The circled areas show the locations of the classic
cultures described here. While Theophrastus geographically pinpointed reference to duckweed to a
local site in Greece [10], Dioscorides’ descriptions were presented in the wider context of his travels in
the Roman Empire [11]. The references to duckweed in Chinese culture are for the Later Han [12] and
Ming [13] dynasties and in the Hindu religious texts to the Himalayan cedar forests [14]. The other
areas encircled encompass the general regions or countries where the cultural references occurred.
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2. Duckweeds in Ancient Cultures

Duckweed’s Habitat
Duckweed in Ancient Greece: Theophrastus’ Enquiry into Plants

It all starts with Theophrastus, the original classifier of plants. In his epic compendium
Peri phytōn historia (“Enquiry in Plants” [10], also known as Historia Plantarum [15]), he
used plant physiology, ecology, and agricultural methodology to arrange his treatise into
ten books, nine of which are still extant. Theophrastus (371–287 BCE), born on the Greek
island of Lesbos, composed his monumental work well over 2000 years ago. Rather than a
completed work, the compendium is thought to represent his organized notes. He classified
duckweed in terms of its aquatic habitat and coined the term “lemna” (water plant), which
eventually became the base word for the family Lemnaceae. Mentored by Plato and then
Aristotle, Theophrastus absorbed the cardinal importance of classification. His extensive
botanical writings constitute a counterpart to Aristotle’s zoological works. Theophrastus
may have been the first botanist to systematically look for and record characteristic features
which distinguish one plant from another; he is often considered the Father of Botany [10].

In 1483 CE, under the patronage of the Papacy, the nine existing books of Peri phytōn
historia were translated into Latin (Historia plantarum) by Theodorus Gaza of Thessalonica
(c. 1400–1475), a prominent Greek Humanist and translator of the works of Aristotle
and Theophrastus for the Roman church [16,17]. While Gaza was esteemed by his con-
temporaries, the translation of Theophrastus’ compendium was challenging, as botanical
vocabulary in Latin is quite limited when compared to that in Greek. Gaza had both
detractors (for his use of rare terms) and avid supporters for his translation [18].

In 1916, Sir Arthur Hort, Fellow at Trinity College, Cambridge, England, and amateur
gardener and hybridist, produced an English translation of the first five books of Theophras-
tus’ Peri phytōn historia, naming it “Enquiry in Plants” [10]. Theophrastus’ compendium
is a systematic study based on scientific observation, hence Hort’s translation of ‘historia’
to ‘Enquiry’ [19]. In his preface to the Enquiry [10], Hort pays tribute to the botanist Sir
William Thiselton-Dyer, the third director of the Royal Botanical Gardens at Kew. So, too
did the editors of Nature when Hort’s translation came out in 1917 [20]. It was Thiselton-
Dyer who provided the identification of Theophrastus’ plants in the Enquiry and proofread
Hort’s entire translation. However, there were some who took issue with Thiselton-Dyer
botanical expertise [21]. We have chosen to concentrate on Hort’s translation and compare
Gaza’s translation to it.

Book IV deals with “trees and plants special to particular districts and positions”. It
starts off with a dissertation on the importance of position and climate, and continues with
trees special to Egypt, shrubs special to Libya, herbs special to Asia, and the cold-seeking
shrubs of Europe. The description then moves on to aquatic plants: of the Mediterranean
Basin, the Atlantic Ocean, and the Persian Gulf, and continues with aquatic plants of
rivers, marshes, and lakes, down to the resolution of a particular lake (Lake Copais) near
Orchomenos, Greece. Book IV is completed with a discussion on the life spans of water
plants (generally shorter) versus terrestrial ones (generally longer), weather-induced plant
diseases, and the effects of human activities on plant life span.

Duckweed appears in Book IV, Section 10: “Plants peculiar to the lake of Orchomenos”.
(adapted from Hort [10]). Comments in brackets are Hort’s; those in parentheses, are ours.

“[10.2] Now in the lake near Orchomenos grow the following trees and woody
plants: willow(,) goat-willow(,) water-lily reeds [both that used for making pipes
and the other kind](,) galingale(,) phleos(,) bulrush; and also ‘moon-flower’(,)
duckweed and the plant called marestail: as for the plant called water-chickweed
the greater part of it grows under water.”

“[10.3] Now of these most are familiar: the goat-willow(,) water-lily(,) ‘moon-
flower’(,) duckweed and marestail probably grow also elsewhere, but are called
by different names. Of these we must speak. The goat-willow is of shrubby habit
and like the chaste-tree: its leaf resembles that leaf in shape, but it is soft like that
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of the apple, and downy. The bloom is like that of the abele, but smaller, and
it bears no fruit. It grows chiefly on the floating islands; [for here too there are
floating islands as in the marshes of Egypt, in Thesprotia, and in other lakes]...”

“[10.5] Of the plants of the lake they say that water-lily(,) sedge(,) and phleos
bear fruit, and that of the sedge is black, and in size like that of the water-lily.
The fruit of phleos is what is called the ‘plume,’ and it is used as a soap-powder...
Duckweed(,) ‘moon-flower’ and marestail require further investigation.”

The Enquiry places duckweeds among lake plants that “probably also grow elsewhere
but are called by different names”, acknowledging thereby, the spread of these plants
geographically and awareness of them in those locations. The rareness and minute size
of duckweed fruits (0.05 mm for L. minor [1]) may be behind Theophrastus’ comment in
paragraph 10.5 when discussing fruits “Duckweed...require further investigation”.

In an archived copy of Gaza’s Historia Plantarum published in 1552 [15], the relevant
passage to Hort’s sections [10.2] and [10.3] is a single, abbreviated account. The positionally
comparable term to Hort’s “duckweed” is “icma”, possibly one of the rare terms that were
unavoidable in the translation of Theophrastus’ botanically-rich Greek to Latin. Of interest
is the appearance of the term “lemna” a few words further on in Gaza’s sentence.

“... ad haec menififlora, icma, & quod ipnum appellant. Qnod enim lemna vocatur, altius
mergitur in aqua.” [15]

and in English,

“... menififlora, icma, and what they call ipnum. For what is called the lemna is
immersed deeper in water.” (translated from the Latin by Susanne Kochs).

However, when compared to Hort’s translation

“... ‘moon-flower’(,) duckweed and the plant called marestail: as for the plant
called water-chickweed the greater part of it grows under water.” [10]

it becomes evident that Theophrastus did not coin the term “lemna” specifically for duck-
weed (which, characteristically, floats on the water’s surface) but rather as a general term
for ‘water plants’ (in this case, one that “is immersed”, or “grows”, under water).

3. Medicinal Applications Involving Duckweeds in Ancient and Classical Sources

Duckweed, the archetype, and ever-present water plant, may have found its way
into medicinal concoctions in ancient times more by simply “being there” than by strong
medicinal benefit. Yet, a connecting thread may exist between sources, suggesting a
remedial cooling effect on temperature-related maladies.

3.1. Duckweed in the Roman Empire: Dioscorides’ Materia Medica

Pedianos Dioscorides (40–90 CE), born in Cilicia of the Roman Empire (present-day
Turkey), was a physician/pharmacologist in the Roman army. He lived three centuries
after Theophrastus and was a contemporary of the naturalist Pliny, the Elder. Dioscorides
wrote a five-volume treatise in Greek, Peri hules iatrikēs (on Medical Material), commonly
known in the Western world as de Materia Medica. As T.A. Osbaldeston, translator and
editor of a modern English version, succinctly put it [11]: “Theophrastus was the scientific
botanist; Pliny produced the systematic encyclopaedia of knowledge; and Dioscorides
was merely a medical botanist”. However, Dioscorides concentrated on the practical and
pharmacopeial use of the plants he described. He was a hands-on botanist. In his dedication
to his monumental work, he states, “I know many plants personally . . . by questioning
the local inhabitants about each type of plant, I will attempt a different classification . . . I
intend to assimilate things that are common knowledge and those that are somehow related
so that the information will be exhaustive” [11]. As a result, Dioscorides’ descriptions were
often sufficient for identification, including methods of preparation, medicinal uses, and
dosages. Remarkably, his de Materia Medica functioned as the core of Western pharmacopeia
through to the 19th century.
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Book 4 of de Materia Medica describes “other herbs and roots”, among them, duckweed
in Section 4.88.

Phakos epi ton telmaton (Adapted from a translation of the Greek by Susanne Kochs.)

Lens on swamps/stagnant water bodies: it is found on stagnant water; it is a
moss with similarity to a lens; with its power it is cooling; against all phlegmon
[diffuse inflammation], erisypelas [bacterial inflammation of the skin] and poda-
gral [foot gout] it helps when it is applied alone or together with barley. It also
seals hernias in children.

T.A. Osbaldeston identifies this entry as denoting duckweed and presents “lens” as
describing Spirodela polyrhiza (L.) Schleid. and/or L. minor [11]. The phrase “a moss with
similarity to a lens” may raise eyebrows; however, duckweeds have been compared to moss
in other ancient texts [22], and mats of dense duckweed growth are termed “seed moss”
by freshwater fishermen today in the American Lower Mississippi Alluvial Valley [23].
Dioscorides is the first to associate duckweed with the quality of “cooling” in a medicinal
sense. While he then generalizes its application to “all phlegmon”, in other cultures [12,24],
cooling is defined more specifically in terms of alleviating a fever.

In Osbaldeston’s English translation of de Materia Medica [11], an additional sentence
is part of this section

“It is also called wild lens, or epipteron, the Romans call it viperalis, and some, iceosmigdonos.”

This addition is lacking in the Latin translation by Janus Antonius Saracenus in
1598 [25]. As with many ancient manuscripts, the literally dozens of translations of de
Materia Medica over the centuries doubtlessly introduced copying errors, notes, deletions
and additions.

3.2. The Divine Farmer’s Chinese Materia Medica Classic

The Divine Farmer’s Materia Medica Classic (Shen Nong Ben Cao Jing) is considered
the authoritative version of Chinese herbal medical literature [12]. It was first committed to
writing in the later Han dynasty (c. 200 CE) by Tao Hong-jing. Tao’s Classic underwent a
convoluted, although not uncommon, evolution to reach its current form. The manuscript
was lost but then carefully reconstructed from extant documents that had incorporated
large tracts of the Classic into their own. Such behavior was common practice in the ancient
and medieval world and without negative connotations. Many texts from the past would
not be available to us today except for this practice [26]. Tao’s Classic also underwent
multiple versions and rearrangements of sections by various scribes through the ages. The
English translation by Shou-zhong Yang in 1998 [12] is based on the Classic edited by Cao
Yuan-yu in 1987 and published by the Shanghai Science and Technology Press, Shanghai.
This version of the Classic is thought to be closer to the original than any other.

The Classic tends more toward the mystical (Daoist influence) than to the practical and
systematic, often suggesting the usage of herbs to achieve immortality and supernatural
abilities. There are three levels of medicinal plants in the Classic: Superior, Middle, and
Inferior. Superior class plants are nontoxic and bestow longevity; they are good for a
person’s health. Middle-class plants modify temperament, and their prescription requires
care. Inferior class plants are usually toxic and cannot be taken in large amounts or for
prolonged periods without developing side effects. The plants in the Classic are also
categorized as to flavors—sour, salty, sweet, bitter, or acrid. However, categorization by
qualities of qi (literally, vapor or breath)—cold, hot, warm, and cool is a later addition to
the Classic [12].

Duckweed (Shui Ping) is presented in the Classic as a Middle-class medicinal plant.

“Shui Ping (water weed) is acrid and cold. It mainly treats fulminant heat and
generalized itching, precipitates water qi, [helps] get over wine, promotes the growth
of the beard and [head] hair, and quenches wasting thirst. Protracted taking may
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make the body light. Its other name is Shui Hua [water flower]. It grows in pools and
swamps.” (adapted from [12]; found just before comment 187)

Yang describes Shui Ping/Shui Hua as Lemna or Spirodela, adding that this medicinal
is good for promoting sweating [12]. His comment emphasizes the effect of duckweed in
treating explosive fever.

3.3. Duckweeds in Medieval Christian Europe

Knowledge of herbs and their use in medicine in the High Middle Ages is connected
with the name St. Hildegard von Bingen (1098–1179 CE), author of Causa et Curae (Reasons
and treatment of diseases), a medieval compilation of knowledge about plants, including
the medicinal use of duckweeds. Hildegard was a nun and later an abbess [27]. she was
officially promoted as Saint and Doctor of the Church on 10 May 2012 by Pope Benedict XVI.

Hildegard became a nun in the Benedictine cloister Disibodenberg in Rhineland-
Palatinate, Germany already, at the age of fourteen. According to the basic rule of the
Benedictines, Ora et labora (Latin terms for pray and work), she was responsible for the
cloister garden. Following the order Capitulare de villis of Charles the Great from the year
812 CE, many cloisters established herb gardens and documented the knowledge of plants
and their use. This way, Hildegard became familiar with plants. Later she was elected
as Magistra, i.e., leader of the nun convent. She founded a new cloister, Rupertsberg,
near Bingen at the river Rhine and became an abbess. This is where her name came from,
Hildegard of Bingen. This new convent with the larger cloister herbal garden extended her
prospects to learn more about plants and their use through her own practical experience.
The second source of her knowledge was the rich cloister library, always a fixed part of
each Benedictine cloister, including books about nature and medicine. It is assumed that
Hildegard knew the book collection Corpus Hippocraticum from the fifth to second century
BCE, which has part of texts from the physician Hippokrates of Kos of the physician school,
Knidos. Furthermore, the oldest German medical book, Lorscher Arzneibuch (Engl. Lorscher
Pharmacopoeia) from the 8th century, was for sure a part of the library. This book contains
information about several hundred plants [27]. The third source of her knowledge was
the far-reaching contacts that Hildegard could have due to her position as an abbess of a
well-off Benedictine cloister. This way, she was in contact with contemporaneous scientific
activities. As an example, she had intensive contact with a monastery in Salerno, south of
Naples, Italy.

Popular knowledge about plants and their use in treating illnesses in medieval times
was collected by women who normally did not know Latin. Therefore, their texts were
not considered to be worth keeping and got lost over time. Hildegard of Bingen, however,
was highly educated and wrote several books in Latin. One of her main works was called
Physica, consisting of nine volumes, describing the scientific and medicinal properties of
plants apart from giving information about animals and stones. The second main work
is called Causa et Curae translated as Reasons and treatment of diseases [28]. In both
books, the collected contemporary knowledge about plants was compiled, including the
use of duckweed. Both books were originally compiled in the textbook Liber subtilitatum
diversarum rerum naturalum (Book of diverse exact properties of all creations).

The following are a few remedies suggested by Hildegard von Bingen that make use
of duckweeds. Hildegard recommended the application of an ointment against colic and
described how to prepare this ointment using different plants. Her formula [28,29] is shown
in Table 1.

The translator of Causa et curae, H. Schulz [28], assumed that the duckweed used was
L. minor, which is most probably justified because it is the most common duckweed species
in the area of the cloisters where Hildegard lived.
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Table 1. Ingredients of the ointment against colic as recommended by Hildegard von Bingen.

Ingredient
Term Used by
Hildegard

Plant Species

Latin Nomenclature Plant Family

Feverfew Mutterkraut Tanacetum parthenium (L.) Sch.Bip. Asteraceae
Sage Salbei Salvia officinalis L. Lamiaceae
Zedoary Zitwer Curcuma zedoaria (Christm.) Roscoe Zingiberaceae
Fennel Fenchel Foeniculm vulgare (L.) Mill. Apiaceae
Duckweed Wasserlinsen Lemna minor L. Lemnaceae
Erected cinquefoil Tormentillwurzel Potentilla erecta L. (Raeusch.) Rosaceae
Charlock mustard Senf Sinapis arvensis L. Brassicaceae
Burdock Klette Arctium lappa L. Asteraceae

A second remedy, using duckweed, that Hildegard recommended was against precan-
cerous indications and against colic, heart pain, and rheumatism for body detoxification
and a weak immune system [30] (Table 2). This remedy was called “Wasserlinsenelixier” in
German (duckweed elixir) and Decoctum Lemnae cp. in Latin. The abbreviation “cp”. stands
most probably for compositum, indicating that other components apart from duckweeds are
also involved. The protocol to prepare the elixir is pretty complicated [30,31].

Table 2. Ingredients of duckweed elixir as per the protocol of Hildegard von Bingen.

Ingredient (Quantity)
Term Used by
Hildegard

Plant Species
Remarks

Latin Nomenclature Plant Family

Component I: powder
Ginger root powder (2.5 g) Ingwerwurzel Zingiber officinale Roscoe Zingiberaceae Both powders

were mixedCinnamon (10 g) Zimtrindenpulver Cinnamomum verum J.Presl Lauraceae

Component II: juice
Sage juice from leaves (2 g) Salbei Salvia officinalis L. Lamiaceae All plants were

homogenized,
pressed out and
filtered.

Fennel juice (3 g) Fenchelkrautsaft Foeniculum vulgare (L.) Mill: Apiaceae
Common tansy juice (2 g), without
flowers, collected in spring Rainfarnkrautsaft Tanacetum vulgaris L. Asteraceae

Component III: Honey wine
90 g Honey boiled in 1 L wine All three components

were mixedWhite pepper (1.2 g) Weisser Pfeffer Piper nigrum L. Piperaceae

Other components
Duckweed (20 g) Wasserlinsen Lemna minor L. Lemnaceae These other

components were
added to the three
component mixture,
mixed and filtered

Erected cinquefoil (40 g) Blutwurz Potentilla erecta L. (Raeusch.) Rosaceae
Charlock mustard (40 g) Ackersenf Sinapis arvensis L. Brassicaceae

Cleavers (15 g) Labkraut Galium aparine L.
or Galium verum L. Rubiaceae

This remedy is now available as “Wasserlinsenelixier” (duckweed elixir) by several
producers and can be ordered via the Internet. It is recommended to activate metabolism
and for detoxification of the human body. All these producers and shops stress that they
strictly follow the protocols of Hildegard von Bingen.

4. Duckweeds in Ancient Religious Rituals

Rituals are essentially culture-dependent, leading to a spectrum of topics where
duckweeds play a part. In one ancient text, we find duckweed (presumably its roots) in a
discussion concerning its suitability as a wick for Sabbath oil lamps. In another, an ancient
(the first?) reference to its use as human food in an act of asceticism. In a third, it features
in a medicinal incantation, and in a fourth, in ritual purifications.
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4.1. Duckweed in the Maya Civilization: Ritual of the Bacabs

The Maya civilization was, in its two periods, one of the foremost societies of Mesoamer-
ica. The Maya Empire was centered in the tropical swamp lands of the Yucatan Peninsula
(today encompassing Guatemala, Belize, and parts of Mexico, Honduras, and El Salvador).
From discoveries at El Mirador [32], it appears that many of the cultural and architectural
components of Maya society, such as massive stone temples and palaces built as stepped
pyramids and embellished with multiple glyphs and inscriptions, were already in place in
the Late Preclassic period (300 BCE to 150 CE), several centuries before the better-studied
Classic period (250–900 CE). The Maya Empire famously and inexplicably collapsed twice,
with most of the great stone cities abandoned at the termination of each period [33].

Ah-men (literally, he or she who knows) were the most important healers in Maya
society during the Classic and Postclassic periods. They were shamans, thought of as
intermediaries between the deities and the people, combining incantations to appease
the gods while using their training and knowledge as herbalists to heal [34]. During the
Spanish conquest of the Maya in the 16th century, almost all books and codices concerning
Mayan gods, astronomy, and medicine were publicly burned by Franciscan missionaries in
an effort to wipe out the local religious practices. A clandestine manuscript, discovered
in the early 20th century, called the “Ritual of the Bacabs” is the only known surviving
work containing the texts of the ah-men chants that accompanied medical treatments of the
shamans. While the manuscript itself is from the Colonial Period, the chants use metaphors
primarily associated with glyph inscriptions from the older Classic Period [35].

Duckweed (Ixim ha; literally, maize-water [35]) plays an important part in the incantation
on manuscript pages 114–115 (Text 18). We considered three translations of this incantation into
English [24,34,35]. Table 3 is adapted from [24], with annotations. The table’s footnotes explain
the ethnological meanings and render the text logical in modern terms.

Table 3. Duckweed as the symbol of a cooling plant in the Ritual of the Bicabs a.

This is for cooling a high fever and for cooling a pox b.
With the protecting shade of my foot, the protecting shade of my hand

I cooled the pox.
Five c are my red d hailstones e, my white hailstones, my black hailstones, my yellow hailstones.

With them I cooled the pox.
Thirteen c are the layers of my red d liturgical vestment f, my white liturgical vestment,

my black liturgical vestment, my yellow liturgical vestment.
I seized the strength g of the pox.

A black fan is my symbol when I seized the strength of the pox.
With me descends certainly my white h duckweed i.

I seized the strength of the pox.
With me descends my white h water lily.

Then it happens that I seized the strength of the pox.
Soon I will do good with the protecting shade of my foot, the protecting shade of my hand.
Amen. j

a Ritual of the Bicabs, manuscript pages 114–115. Adapted and annotated from [24].
b Title of the incantation. The term “pox”: alternatively, “eruption” [34]; “fire-pox” [35].
c Numbers 5 and 13 are significant in the complex, Classic-Maya 2-year calendar cycle. The first refers to a short,
ominous period in the secular, agricultural, 365-day cycle; the second, to the number of 20-day months in the
following sacred 260-day cycle [36].
d Colors are associated in the Classic Maya materia medica with the four cardinal directions of the world and linked to
the journey of the sun deity (generator of light, time, heat, and the cardinal directions) through the sky. Red is associated
with the east, where the sun rises; white with the north, from where the cooling winds of winter come; black with the
west, where the sun fades and disappears; and yellow with the south, the bright broad-side of the sun [37].
e “Hailstones”, representing coldness.
f “Liturgical vestment”: alternatively, “dressing” [34]; “ornaments” [35].
g “Strength”: alternatively, “Kinam” [35]; “force” [34].
h “White”: representing the cooling winds of the north (see footnote “d”).
i “Duckweed”: yxim ha (literally, maize-water plant). It grows in the cool caves and sink holes of the Yucatan [35]
and is proposed as L. minor or W. brasiliensis [24].
j “Amen”: one of the few intrusions of Christian elements in the Ritual of the Bacabs, suggesting that Maya belief
had not undergone many changes by 1779, when this Colonial period manuscript was committed to writing [24].
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4.2. Duckweed in the Babylonian Talmud

The Talmud (from the Hebrew root ‘to study’) combines two ancient texts: the Mishna,
the written version of Jewish oral law, compiled in the Land of Israel and completed around
the year 200 CE, and the Gemara, the rabbinic interpretation of the Mishna, compiled in
Babylonia (southeastern Mesopotamia between the Tigris and Euphrates rivers; present-day
Iraq) and completed about 300 years later. It was edited thereafter by the Savoraim for an
additional 40 to 187 years. The Babylonian Talmud is a monumental work consisting of over
5000 folio pages. It includes every imaginable topic, from the phases of the moon to financial
investment strategy to how best to arise in the morning. Exhaustive analysis of dissenting
opinions was the tool used by the Talmud for developing and then resolving issues. It
operated at manifold levels, pitting multiple rabbinic sages over multiple generations and
multiple locations, all against all, irrespective of time or space, to maximize discussion
and arrive at a resolution. By banning time and space as limiting factors in the written
discourse, the Talmud coincidentally produced what may be one of humanity’s first Big
Data resources, a voluminous reservoir that continues to be mined today.

Duckweed enters the Talmud in a discussion in the Mishna concerning the suitability
of various materials for use as an oil lamp on the Sabbath. It is prescribed in the Talmud
that the festive Sabbath evening meal be held in “well lighted quarters”. The Talmud
discusses, in detail, what constitutes an acceptable oil lamp for this purpose, a discussion
that has since become a part of the traditional Sabbath evening services in the Synagogue:

“With what may we light [the Sabbath lamp], and with what may we not light
it? We may not light it with a wick made of cedar-bast (lechesh), uncombed flax
(chosen), floss-silk (chalach), or with a wick of willow-fiber (iddan), desert weed
(petilat ha-midbar), or duckweed (yaroka on the face of the water) [since such wicks
burn unevenly]. It may not be lighted with pitch (zefet), liquid wax (shaava), castor
oil (shemen kik), nor with oil that must be burned and destroyed (shemen s’raifa),
or with tail fat (alyah), nor with tallow (chailev). Nahum of Media says: We may
use melted tallow (chailev mevushal). The sages, however, say: It is immaterial
whether or not it is melted, it must not be used for the Sabbath lamp.” (Mishna,
Treatise Shabbat, Ch. 2; adapted from [38]).

The English translation of this text in the two leading traditional Hebrew prayer books
matches closely, except for the phrase “yaroka on the face of the water”. Yaroka is translated
in one as “duckweed” [38] and in the other as “seaweed” [39]. The Gemara discusses yaroka:

“This yaroka, what is its nature? If you say that it is the yaroka on top of the narrow
channels [where water gathers and there is greenery on top], it crumbles [and a
wick cannot be made from it]. However, Rav Pappa said that it is referring to
the yaroka that accumulates on a ship [as greenery (at the water line) when a ship
is stationary].” (Gemara, Tractate Shabbat, p. 20b; Translated by M.E., also the
following passages. In brackets, comments by Rashi (1040–1105 CE), a leading
interpreter of the Gemara).

The Gemara distinguishes between two types of yaroka based on location: one in
seawater on the sides of ships and the other floating on the water in narrow channels. Rav
Pappa in the Gemara favors seaweeds growing on the sides of stationary ships. If so, from
where does the prayer-book designation of yaroka as “duckweed” arise? The answer is
in the setting of the “narrow channels”, which is interpreted by other commentators as
land-based, containing freshwater algae or plants [22]. Such a locale is well supported
by Tanchum of Jerusalem (1219–1291 CE), author of a noted ancient dictionary (Figure 3)
explaining the terms used by Maimonides (1135–1204 CE) in his Mishne Torah (Code of Law
extracted from the Talmud). For the entry “Yerek” (Greenery), Tanchum states:

“... Yaroka on the surface of the water that remains on the ground without moving
and is not flowing...”, [40]

thus implying a stagnant, freshwater site.
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Figure 3. Part of a manuscript page from Tanchum of Jerusalem’s dictionary of terms in Mai-

monides’ Code of Law. Bodleian Library MS. Huntington 621, University of Oxford. [40] Manuscript
date: 1393 CE. Language: Judaeo-Arabic and Hebrew. Folio page100r includes the entry for “Yerek”
(circled in blue; literally “Greenery”). In the description of this term, Tanchum refers in Hebrew
to “yaroka on the surface of the water” (underlined in blue), and, in Judaeo-Arabic, continues by
describing this water as: “which remains on the ground without moving and is not flowing”.

From the text of the Talmud, it is clear that the fourth-century sages of the Gemara
(such as Rav Pappa, c. 300–375 CE) were unfamiliar with the names of the materials for
oil-lamp wicks described by the second-century sages of the Mishna. In addition to the
passage of time, the two groups resided in different geographical locations. The sages of the
Gemara flourished in exile on the shores of the Euphrates river (present-day Iraq), while
the sages in our discussion of the Mishna lived and taught in the Land of Israel during the
period and aftermath of the two large-scale revolts against the Roman Empire (70–200 CE).
Early in this period, the center of rabbinic learning in Israel relocated northward from the
town of Yavne on the shore of the Mediterranean Sea via several waystations to the city of
Tiberias (Figure 4).

“...and the Sanhedrin was exiled... to Yavne, and from Yavne to Usha . . . and from
Usha to Shefaram, and from Shefaram to Bet She’arim, and from Bet She’arim to
Tzippori, and from Tzippori to Tiberias”. (Gemara, tractate Rosh Hashana, 31a)

This relocation is significant in our context, as Tiberias sat on the shore of the Sea of
Galilee, a freshwater body of about 166 km2 fed by the three sources of the River Jordan. (It
is interesting to note that in Talmudic phraseology, “Yam”, the Hebrew term for “Sea”, can
refer to a large body of either saline or freshwater. For example, the Mediterranean Sea was
known as the “Great Yam” and the Sea of Galilee as the “Yam of Tiberias”.) Thus, in terms
of geographic and ecological context, the relocation to Tiberias suggests a freshwater site
for the Mishnaic discussion concerning yaroka.
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Figure 4. Exile of the Sanhedrin. To avoid restrictive edicts by the Roman Legate, the Sanhedrin
(the religious and administrative leadership of the Jews at the time of the Mishna) relocated near the
end of the 1st century from Yavne, a Mediterranian salt-water coastal town in Judea at the center of
the country, northward to the Galilee, eventually ending up in the city of Tiberias on the shore of the
freshwater Sea of Galilee by the latter part of the 2nd century.

What might be the identity of the Gemara’s freshwater yaroka? Filamentous algae,
such as Spirogyra, which accumulate in freshwater ponds and are buoyed to the surface by
trapped bubbles of oxygen produced during active photosynthesis in the summer, might
serve [22]. So too would duckweeds from the genera Lemna and Landoltia, which float on
the surface of still or slow-moving freshwater bodies and possess dangling roots of several
centimeters. The “narrow channels” mentioned in the Gemara fit duckweeds well, as such
channels are a favored location for finding them, particularly in rain-filled narrow troughs
of ancient grain mills and wine presses at archaeological sites dotting the Galilee and Golan
Heights of northern Israel (personal observation, M.E.). In this regard, the designation
for the entry “Tachlav” in Maimonides’ glossary of drug names in his collected Medical
Writings is quite germane. Maimonides, a 12th-century Pre-Renaissance polymath [41],
served as a personal physician to the Sultan Salah ad-Din in Egypt, in addition to his
well-known theological and philosophical pursuits. Maimonides defined the term Tachlav
as “yaroka on top of the narrow channels”, which is identified in the modern edition of his
Medical Writings [42] explicitly as duckweed.

4.3. Duckweed in Medieval Hindu Literature

The puranas (literally, ancients) are Hindu religious texts composed in the medieval
period and written in Sanskrit. The different puranas contain texts on several topics,
including the structure of the cosmos and the course of conduct that human beings need
to follow [43]. The Sanskrit scholar, Alexander Hamilton (1762–1824), collated the purana
manuscripts at the National Library of Paris and concluded that “after the vedas (literally,
knowledge) texts, the puranas are considered the most sacred of the Indian books” [44,45].
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In the past century, these Hindu texts were studied by several scholars both in India
and abroad.

Our focus is on the Kurma Purana, thought to be from the beginning of the eighth
century with revisions thereafter [43]. The Kurma purana contains, together with other topics,
teachings on acquiring knowledge by the practice of yoga and about the path to salvation.
One of the stories takes place in a forest. During the course of austere penance in order to
worship Lord Shiva, the sages perform several rituals, one of which is eating duckweed.
Figure 5 shows an excerpt of the inscription in Sanskrit [14] referring to duckweed.

Figure 5. Page 507 of the Kurma purana [14]. The term shaivaal (alternatively, saivala) in Sanskrit
is enclosed in the green box. It is described figuratively in [14] as “a kind of green grass-like plant
growing in pools” and directly translated in [43] as duckweed.

The following translation by R.H. Davis of a section of Figure 5 is adapted from [43].

“They bowed to the beneficent Brahma, unlimited in his power, and returned
to the Pine (Himalayan cedar) Forest, their hearts rejoicing. They began to
worship just as Brahma had advised them. Still not knowing the highest god, but
without desire and without jealousy, some worshiped him on multicolored ritual
platforms, some in mountain caves, and some on empty, auspicious riverbanks.
Some ate duck-weed for food, some lay in water, and some stood on the tips of
their toes, abiding amid the clouds. Others ate unground grain, or ground it with
a stone. Some ate vegetable leaves, and some purified themselves by subsisting
on moonbeams (rays of light [14]). Some dwelled at the foot of trees, and others
made their beds upon rocks. In these ways they passed their time performing
austerities and worshiping Siva.”

The translation of the Sanskrit term as per the context has been appropriately per-
formed by Davis as duckweed [43]. This is the first historical mention of duckweed being
eaten as food by human beings in the Hindu texts. Today, in-depth research has shown
that these aquatic plants are a source of nutritious food for humans. Duckweeds contain
high-quality protein and fatty acids [46,47] together with other phytonutrients such as
phytosterols, vitamins, and minerals [48], and they do not show any adverse effects on the
human system [49,50].

4.4. Duckweed and Ritual Purification by Yemeni Muslims

Duckweeds have a high capacity for water purification resulting from their facile
ability to take up minerals and nutrients from the medium in which they grow [51]. An
ancient exploitation of this property was brought to our attention several years ago by
Pierre Goloubinoff, known, among other things, for his adventurous travels in Yemen [52].
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Goloubinoff had read of a curious Yemini Muslim custom reported by the naturalist Paul-
Emile Botta, who had been commissioned by the Natural History Museum of Paris in 1836
to explore the local flora of Yemen and collect specimens for the museum. Botta, a guest of
the provincial governor, was staying at a chateau in 1837 on the flanks of mount Maammara
in the province of Taiz in the southwest of the country. Nearby were some stone huts which
served as housing for the families of soldiers and servants living in the governor’s castle at
the mountain top. It is in this setting that Botta described a cistern used by the denizens of
the stone huts [53].

. . . For their use and that of travelers, a large cemented cistern had been dug
which received the rainwater, and in which they (the residents of the huts) not
only drew their drink, but also bathed and performed their ritual purifications.
. . . It is permitted, according to them (the residents of the huts), to wash and
bathe in water which is not flowing and therefore does not renew itself, provided
that it is abundant enough; while a Sunni after immersion in this way would
consider himself impure, religiously speaking, as before. . . . the Yemenites claim,
and perhaps believe, that the duckweed which covers the surface of stagnant
waters, including their cisterns, is able to purify them (the waters), and they (the
Yeminites) would not want to use standing water for purification where they
would not see some (duckweed) floating. I must point out that this sect to which
the inhabitants of Yemen belong is Zaydism. (translated by KSS).

The duckweed species growing in the Taiz region is L. minor. While Botta was skeptical
of the water cleaning powers of Lemna, experimental results [54,55] are on the side of the
Zaydis. The driving force for the water-purifying phenomenon is the unusually rapid
growth of duckweeds in nutrient-rich water (biomass doubling in about two days). Feeding
ensues from the entire underside of the floating, leaf-like frond, and growth proceeds
essentially exponentially, since mother fronds and then successive daughter fronds bud
multiple times before aging or until crowding sets in as the water surface is covered [1].
The result is extensive depletion of many dissolved substances in the pool [54,55], which
are taken up and either metabolized or stored by the duckweed, hence the clearing of
the pool water. Moreover, the floating mat or moss-like cover afforded by the plant (see
Figures 1A and 6) retards the growth of contamination by light-seeking algae and bacteria.
With careful cultivation by a local caretaker, the result is stagnant pool water that does not
change its taste, color, or smell for an extended period. Botta’s singular report of stagnant
pools being permitted for ablutions by Zaydi sectarians needs confirmation from additional
sources and references in fiqh or fatwa.

 
Figure 6. Duckweed mat covering the water surface of the cistern at Jabal éIbrahim, Himlan. From [56]
with permission.

An additional reason suggested for why the Yemeni maintain the presence of duck-
weed in their water sources comes from an ethnographic study of rainwater-harvesting
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cisterns ad locum in the Governorate of Hajja, Yemen [56]. Figure 6 shows a thick carpet
of duckweed left in place in the cistern. As opposed to water hyacinths that increase
evapotranspiration at the water surface, duckweed reduces evaporation [57]. As the natives
expressed it to E. Hovden [56]: “it prevents the wind from taking the water”.

5. Duckweed in Ancient Secular and Religious Poetry

Duckweeds were widely spread globally already in ancient times. This gave impetus
to their use as conventional imagery in poetry circles. While in Japanese culture, duckweed
took on a stylized figurative meaning at the popular level, in China, its cultural imagery
was habitat and biologically oriented, and so, too, its poetic context in biblical Israel.

5.1. Poetic Duckweed in Japanese Culture

All the references to duckweed in antiquity brought so far are from medicinal-related
or religious manuscripts. Not so the history of duckweed in Japanese culture. It first
appeared in the written record early in the Heian period (794–1185 CE) in collections of
informal poetry and prose sponsored by the imperial court. Poetry served both political
and social roles in Heian culture and became the main means of an intimate dialogue
between the sexes. Much of this vernacular literature was of high quality and composed
by women of the court. Remarkably, formalized poetry has remained a major means of
written expression in Japanese up until modern times [58].

The Japanese islands have a mild, humid climate, and since ancient times, large areas
of land have been used for rice production in paddy fields [59]. The presence of duckweed
in flooded rice fields [60] was a common phenomenon in Heian-era Japan. As a result,
duckweeds were familiar to the general population. Ukikusa (literally, floating weeds) is
the term for duckweed in Japanese and is frequently found in poetry from the 9th and
10th centuries. The tiny plant became a symbol of the transience of life and mind due to its
floating nature, or it was used in a rhetorical manner to evoke the feeling of melancholy
or woefulness [61]. Thus, duckweeds were useful as an intermediary in the Heian poetry
world and remain so in Japan today.

Ono no Komachi (born c. 850 CE) was a prominent female Heian poet. Her poems
in the Kokin-waka-shu (the first and most prestigious of the imperial thirty-one-syllable
waka anthologies) are mostly love poems. In Heian aristocratic society, it was impossible
to function, in either public or private, without the ability to compose waka. Komachi’s
poetry makes use of pivot words that have more than one meaning, allowing compression
of multiple connotations within the prescribed length of the poem [58]. The best-known
example involving ukikusa is Poem 938 (Table 4).

Table 4. A flirtatious poem by Ono no Komachi (adapted and annotated from a translation by A.
Commons in [58]).

When Fun’ya no Yasuhide became the third-ranked official of Mikawa Province and invited me to
come sightseeing in the provinces, this was my reply: a

wabinureba
mi o ukikusa no
ne o taete c

sasou mizu araba
inamu to zo omou

Lonely and forlorn
as a duckweed {uki b kusa}:
should flowing waters d

beckon
I think I’d follow.

a The headnote identifies this poem as a response of Ono no Komachi to a poem sent to her by another prominent
poet of the Heian period, Fun’ya no Yasuhide.
b The “uki” of ukikusa is a pivot word meaning both “floating” (of the duckweed) and “miserable” (the poet).
Lemna aoukikusa T.Beppu and Murata was, for a time, a synonym name (now retired) for Lemna aequinoctialis
Welw. [62], which is a prevalent duckweed throughout most of Japan [1].
c ne o taete means “without a root” and often appears alongside of ukikusa; thus, embedding an additional subtle
reference to duckweed.
d The “flowing waters” represent the message from Yasuhide. This is guided by the name of the province where
Yasuhide officiated, “Mikawa”; its literal meaning is “three rivers”.
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5.2. Duckweed in Classical Chinese Poetry of the Ming Dynasty

Alongside the Japanese culture of vernacular poetry, classical poetry among well-
educated Chinese constituted a dominant form of social interaction up until recent times.
During the Ming dynasty (1368–1644 CE), it became a conventional skill. In his excellent
monograph (“The Great Recreation” [13]) on Chinese poetry of the Ming dynasty, D. Bryant
focused on the life of a mid-level civil servant, Ho Ching-ming (1483–1521 CE), an Archaist
poet in search of a return to an imagined ideal Chinese society of yester years. Ho passed
his examination degrees, without which it was almost impossible to reach a position of
influence in the civil administration [63], and spent a good part of his career years in
Peking with his literary friends trying to avoid the pitfalls inherent in the politically corrupt
atmosphere of the civil service. However, in 1508 and near retirement [13], Ho, together
with over a hundred other officials of high character who opposed the ongoing corruption,
was sacked from his post by the all-powerful and corrupt palace eunuch Liu Chin [64].
Ho then retired to his provincial village and home. This is the contextual background for
Ho’s poem “Spring meditation”, translated and edited by Bryant [13], with its interesting
reference to duckweed.

“The east wind comes, and in a moment the end of spring is here;

Day after day, on the clear river, I sorrow for white duckweed.

Toward the north, the cloudy sky is lacking any road;

From the west, over heaven and earth, haze and dust are seen.

Having known high station and low, I see how they are related,

When things come up, in safely or peril, remember the men of old . . . ”

Here we understand “white duckweed” as faithfully describing aged duckweed
fronds, in which chlorophyll is catabolized and the green color lost. Such naturally-aged,
dead plants remain intact and visible in floating patches of live, green duckweed plants
for quite some time before disintegrating (Figure 7). This is in contrast to the meaning of
“white duckweed” in the Classic Maya, Ritual of the Bicabs, where the color “white” takes
on a ritual and cultural meaning signifying coolness (see Table 3, footnote “h”) rather than
a natural physiological meaning as here.

 
Figure 7. Naturally-aged white duckweed with younger green ones in a patch.

Ho composed several aquatic poems with duckweed imagery. For example, “On the
Pond” begins with two couplets featuring duckweed, as brought by Bryant [13]

“Reeds grow at the mouth of a wintry pond;

Daily mated to the floating duckweed.

Breeze and ripples rock their stems;

They eddy and drift like a traveler’s roaming.”

The duckweed species with “stems” that provided poetic inspiration to Ho in this poem
was most likely of the genus Lemna, members of which display a dangling root, with L.
aequinoctialis and Lemna japonica Landolt naturally populating the Beijing area today [1].
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5.3. Duckweed in the Hebrew Scriptures, Book of Psalms

The Book of Psalms is a collection of individual religious hymns in the Hebrew
Scriptures, composed from the ninth to fifth century BCE. The hymns appear in poetic and
song formation in the traditional parchment scrolls (two columns versus one for biblical
prose). Their authorship is popularly attributed to King David (1040–970 BCE), who is
mentioned in the titles of about half of the 150 individual Psalms [65]. However, it is quite
possible that in addition to “written by David”, the meaning in Hebrew of “l’david” (“by”,
“of,” or “to” David) in a psalm title could indicate “dedicated to”, “sung by”, “played by”
David. Or, maybe all of these, as David is portrayed more than once in the Hebrew Bible as
an accomplished poet–musician, a harpist, and a musical conductor.

The term “yawvein” is connected to watery sediments. It appears twice in the Book of
Psalms but nowhere else in the Hebrew Scriptures. At the beginning of Psalm 40, yawvein
appears following the title verse. God is praised for deliverance from some previous
misfortune of the psalmist. The remaining text (not shown) of the 18-verse psalm then
precedes with supplications regarding the psalmist’s present problems. (translations by
M.E. based on [65,66]).

For the choir master; a Psalm, by David.

I fervently hoped for the Lord,
and He turned to me and heard my cry.

And He lifted me, from a turbulent watery dungeon,
from the mud of the yawvein.
And He set my feet upon a rock,
directing my steps . . .

The second appearance of duckweed is at the beginning of Psalm 69, where the
psalmist calls out to God in a similar fashion:

For the conductor; upon shoshanim (a musical instrument), [a Psalm] of David.

Save me O God,
for the waters have reached my neck.

I have sunk,
in the depths of yawvein there is no foothold.

I have entered deep waters,
the current is sweeping me . . .

Most commentators have understood yawvein to refer to sticky mud, a mire, or a
swamp. However, the important sage, Saadia Gaon (Saadia ben Joseph Al-Fayyumi;
882–942 CE), who wrote in Judaeo-Arabic and pioneered a form of rational biblical crit-
icism based on deep knowledge of the language of the text, translated it in Hebrew as
tachlav [67]. As mentioned in Section 3.2, in Maimonides’ authoritative 12th-century Medi-
cal Writings [42], the term tachlav refers to duckweed (although filamentous algae, found
in fresh and salt-water bodies, were sometimes also referred to as such [22]). In the con-
text of Saadia Gaon’s interpretation of the unique term yawvein, the psalmist may have
been picturing duckweed plants covering water pools or swamps so densely that they
appeared as moss or carpet of grass (Figures 1A and 6) and one who stepped on the “carpet”
unexpectedly sank to the bottom of the waters [68].

6. Local Names for Duckweed in Antiquity and in the Middle Ages

The ancient local names for duckweed in the various cultures studied are listed
in Table 5.
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Table 5. Local names of duckweed in ancient cultures.

Culture Period of History Local Name Literal Meaning Ref.

Chinese
Han Dynasty, c.200 CE Shui Ping water weed [12]

Shui Hua water flower [12]
Ming Dynasty, c.1500 CE Fu Ping floating duckweed [13]

Christian Hildegard von Bingen c.1150 CE Lemna Duckweed [28]
Greek Theophrastus c.330 BCE Lemna a water plant [10]

Hebrew
Book of Psalms c.1000 BCE Yawvein duckweed [65,66]

Tachlav b duckweed [42,67]
Talmud (Mishna) c.200 CE Yaroka greenery on water [38]

Hindu Kurma purana c.700 CE Shaivaal weed on water c [69,70]

Japanese Ono no Komachi c.850 CR Ukikusa
Ne-nashi-k(g)usa

floating weeds
weeds without a root

[58]
[58]

Maya Ritual of the Bicabs c.250 CE Ixim ha maize-water plant [35]
Roman Dioscorides c.70 CE Lens lentil-shaped [11]
Yemini Zaydism c.1000 CE d Simsim e Sesame-seed e

a Theophrastus coined the Greek term “lémna”, which became the base word of the family Lemnaceae.
b Judaeo-Arabic, from the Pre-Islamic Arabic for duckweed, al-t.uh. lubū [69].
c Shaivaal translated as “weed on water” by K.S.S. based on [70].
d Zaidism reached Yemen in the 11th century [71].
e Dialect term for L. minor in the Al-Shu‘ayb District, Al-D. āli‘ Governorate (Daniel Varisco, personal commu-
nication). The same term can refer to different plants and the same plant can have different names depending
on the locality, even between villages. Simsim as a moniker for duckweed is likely based on sesame seed’s size
and shape.

In naming duckweeds, Theophrastus concentrated on the plant’s aquatic habitat [10],
Dioscorides on the characteristic lens shape of the Spirodela and Lemna fronds local to
Turkey (his country of birth) and the Greek-speaking eastern Mediterranean where he
was stationed [11]. The Rabbis of the Mishna focused on duckweed’s green color and
freshwater location [38], the Japanese poets, its floating nature [58], the Maya [35] possibly
on its ubiquitous presence as was the maize plant in their society, and the Zaydi Yemenis
on its water decontamination properties.

7. Discussion

A Case of Ethnobotanical Convergence?

It is of interest to note that two ancient cultures, the later Han dynasty (c. 200 CE) in
eastern China and the Maya of the Classical Period (250–900 CE) in Mesoamerica, each
unaware of the other, used duckweeds as a major component in their concoctions for
relieving a high fever [12,24,34,35]. This can be understood in the context of natural water
bodies being associated with the quality of coolness and floating duckweeds as the visible
example par excellence of an aquatic plant. Yet, the match in several details (Table 6) raises
the possibility that we have uncovered a putative case of ethnobotanical convergence,
defined as independent origins by at least two cultures, of a given plant or family’s specific
usage [72].

Table 6. Ethnobotanical convergence suggested in ancient duckweed medicinal usage.

Divine Farmer’s Materia Medica [12] Ritual of the Bacabs [24,34,35]
Later Han Dynasty, eastern China (c. 200 CE) Maya Classical Period, the Americas (250–900 CE)
Lemnaceae: Lemna, Spirodela Lemnaceae: L. minor, W. brasiliensis
“treats fulminant heat” “cooling a high fever”
Daoist influence shaman incantation
“precipitates water qi” “seized the kinam (strength) of the pox”

The Divine Farmer of the Chinese Han Dynasty, with its strong Daoistic influence,
promoted duckweeds (presented as Lemna or Spirodela) as a medicinal for cooling “fulma-
nent heat” (eruptive fever) and “precipitating” (initiating) “water qi” (cooling strength
of water) [12]. The Bicabs, with glyphs of the Maya Classical period in Mesoamerica,
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under the influence of the am men (shaman) healers, promoted duckweeds (presented as
Lemnaceae species L. minor or W. brasiliensis) for “cooling a high fever” that “descends”
(cools down) as “I seized the kinam” [35] (strength) of the “pox” (the eruptive heat) [24].
The putative case here for ethnobotanical convergence lies in the shared alleviation of a
sudden or high fever by members of the family Lemnaceae and, therein, the genus Lemna.
These points are shown in bold in Table 6. The spiritual comparisons of the Daoistic and
shaman healers and their tools of trade provide some depth to the case in that the spiritual
practitioners of the late Han Dynasty, like those of the Classical Maya culture, were among
the most schooled healers of the period, lending an added modicum of credence to their
medicinal diagnoses.

8. Conclusions

Our by no means exhaustive quest into the ethnobotany of duckweed in ancient cul-
tures revealed a number of expected and unexpected references to the tiny, floating plant
recorded in ancient texts, manuscripts, and glyphs. We look forward to the current presen-
tation motivating researchers from cultures not represented here to build on the present
studies. Some general points emerged. Duckweeds were widely distributed geographically
already in antiquity and were integrated into classical cultures in the Americas, Europe, the
Near East, and the Far East 2000 years ago. Another point that emerged is that duckweed
plants infrequently served alone as a primary medicine or drug. Apparently, the plant’s
strategy is to asexually outgrow the competition (mainly algae) rather than produce toxins
as protectants. Yet, duckweeds appear to be of identifiable medicinal value. We described
the Classic Maya and Chinese Han cultures, separated geographically and one unaware
of the other, each promoting duckweed as a significant component in alleviating a high
fever; possibly a novel instance of ethnobotanical convergence which needs further study.
Unexpectedly, we also found that duckweeds played a role in ancient secular and religious
poetry. While plant inflorescence is clearly poetically evocative, that is not the situation
here. The peculiarities of tiny, floating duckweeds apparently evoked a poetic intimacy of
the classical cultures with the plant itself.
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Abstract: Medicinal plant knowledge in Central Europe can be traced back from the present to
antiquity, through written sources. Approximately 100 medicinal plant taxa have a history of
continuous use. In this paper, we focus on use patterns over time and the link between historical and
traditional uses with the current scientific evidence. We discuss our findings against the backdrop
of changing eras and medicinal concepts. Based on use-records from totally 16 historical, popular
and scientific herbals, we analyze how use categories of 102 medicinal plant taxa developed over
time. Overall, 56 of the 102 taxa maintained continuous use throughout all time periods. For
approximately 30% of the continuous uses, scientific evidence supporting their use exists, compared
to 11% for recently added uses and 6% for discontinuous uses. Dermatology and gastroenterology
are use categories that are relevant across all time periods. They are associated with a high diversity
of medicinal taxa and continuously used medicinal species with scientific evidence. Antidotes,
apotropaic (protective) magic, and humoral detoxification were important use categories in the past.
New applications reflecting biomedical progress and epidemiological challenges are cardiovascular
and tonic uses. Changes in medicinal concepts are mirrored in plant use and specifically in changes in
the importance of use categories. Our finding supports the concept of social validation of plant uses,
i.e., the assumption that longstanding use practice and tradition may suggest efficacy and safety.

Keywords: historical ethnobotany; medicinal plants; Central Europe; traditional use; historical
ethnopharmacology

1. Introduction

Different types of historical studies on medicinal plant use exist. Historical ethnobotan-
ical studies in Europe have been interested in the mechanisms of knowledge transmission,
e.g., by Dioscorides and Galen [1,2], or the influence of ancient herbals on recent medicinal
plant use, e.g., Tabernaemontanus 16th century [3], Hildegard von Bingen 12th century [4,5],
Iatrosophia texts in Cyprus [6,7], Corpus Hippocraticum 5th century BC [8,9], Nordic coun-
tries [10], Northeastern Europe 19th century [11], Celtic Provenance Medieval Wales [12]
and several Western pharmacopeias [13]. Ancient herbals were also used for extracting
information that appears to be relevant for drug discovery programs (e.g., [14–16]).

In this paper, we are interested in patterns in historical and traditional medicinal
plant uses and their links with current scientific evidence. We discuss our findings in the
context of social validation of medicinal plant uses, which is relevant for assessing the
efficacy and safety of traditional herbal remedies in Europe [17,18]. Use patterns are also
discussed against the backdrop of changing eras over the last 2000 years. These include
epidemiological factors, alterations in philosophical, scientific and medicinal theories, and
key medical discoveries and major historical events (Figure 1). For our investigation,
we focused on around 100 medicinal plant species which were uninterruptedly used for
therapeutic purposes in Central Europe over the last two millennia [19].
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The following research questions are addressed: (1) Which are the general trends
of medicinal plant use patterns over time? For example, which uses are restricted to
specific periods and which are practiced across time? (2) What percentage of continuously
used medicinal plants show a link between historical and traditional uses and current
scientific evidence?

Historical Context of Medicinal Plant Use in Central Europe

The history of medicine has been well documented since Antiquity and era-specific
changes in the prevailing medical philosophy can easily be traced [20–22]. Over almost
two millennia, the prevailing medical theory was based on the idea of an analogy between
microcosm and macrocosm. This idea originated in ancient Greek philosophy at around the
5th century BC [23]. The theory of humoral pathology arose from this concept and provided
a framework for the systematic analysis of complex relationships between humans and
their environment. Through Galen’s (ca. 131–201 AD) writings, humoral pathology became
the prevailing medical theory until the early 18th century [21].

During medieval times, written knowledge of ancient medicine was retained in Chris-
tian monasteries. Old codices were newly compiled, and the Mediterranean materia medica
was substituted with local species [24]. Ancient predilections and slogans such as “diet
over drugs” [8,9,21] are reflected in monastic medicine, e.g., in Hildegard von Bingen’s
(1098–1179 AD) Physica, where she describes healthy qualities of food plants [25]. Addition-
ally, Christian ethos and charity brought new aspects to medicine and became the drivers
for the development of hospitals in Central Europe [21].

During the Renaissance, the ancient sources of medical knowledge were revisited,
with an attempt to delete Arabic influences from the texts [21,26]. At the same time, detach-
ment from ancient medical authorities and Christian religion began. The enlightenment
movement (18th century) stands for the beginning of modern times and was paralleled by
a scientific revolution, resulting in new ideas and theories replacing ancient concepts with
an increasingly mechanistic worldview. The reliance on medicinal herbs as the principal
resource for multi-target drugs decreased and was largely replaced by the application of
mono-substance remedies [27,28].

Thus, since antiquity, the medical landscape of the Old World has been diverse and
changeful. Written and institutionalized medicine existed along various forms of oral
traditions, which finally resulted in todays’ Central European medical pluralism [26,29–31].
In parallel to the scientific revolution leading to biomedicine, naturopathy, as a (health-)
political countermovement, arose in the late 18th century [32,33]. This laid the founda-
tion for today’s complementary and alternative medicine, which still considers ancient
ideas of bodily humors as so-called ‘constitutional factors’ and the idea that a body in
balance prevents sickness. Additionally, ‘blood cleansing’ and detoxifying strategies are
still commonly used in popular medicine [30,34].
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Figure 1. Synchronoptic view of key drivers influencing medicinal plant use.
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2. Methods

2.1. Written Sources

For the present analysis, we reassessed the selection of 24 written documents used
in Dal Cero et al. [19], which covered the most important Central European herbals from
classical antiquity to Renaissance [35]. The selection of books was based as far as possible
on medical texts compiled by doctors and not on recipe collections. It can, therefore, be as-
sumed that there was a practical review and critical appreciation of the texts corresponding
to the time of the authors. The distinguished time periods are Antiquity, monastic medicine,
Renaissance, and the modern to contemporary era (Table 1). In total, 14 documents were
selected, which provided detailed information about the medical uses of 102 taxa that
were uninterruptedly used for therapeutic purposes through all time periods. We omitted
herbals which did not add new uses [36–40] or did not provide detailed information about
the medical use of single species (index of Capitulare de villis [41] and index of Lonicero [42]).

For modern and contemporary herbals, we differentiated between (1) popular herbals
based on folk medicinal practices and personal experience, and (2) scientific herbals with
evidence of efficacy and safety [43]. The choice of modern herbals was largely based on
interviews with 61 herbalists, who were asked about the medicinal plant books they use [34].
We did not consider homeopathy [44], anthroposophic medicine [45] and Bach flowers [46].
In addition to the scientific herbals, we used ESCOP [47,48] and EMA Monographs [49]
(accessed 2022) to check for scientific evidence of efficacy. Table 1 shows the written sources
on which our analysis was based.

Primary data are provided as Supplementary Material.

Table 1. Books used for the analysis of use categories.

Time Period
Book Title
«Short Title»

Author
First Edition/
Edition Used

Abbreviation

Antiquity
1st century CE De Materia Medica

Dioscorides
Pedanios from
Anazarbos

1st century CE/
Berendes (1902) [50] DIOS 1)

Monastic medicine
8th–12th century

Lorscher
Pharmacopoeia Anonymus 8th century/

Stoll (1992) [24] LO

«Macer floridus» Odo Magdunensis
ca. 1100/
Mayer and Goehl
(2001) [51]

MF

«Physica» Hildegard von
Bingen

ca. 1151
Portmann (1991) [25] HvB

Renaissance
16th–17th century

«New
Kreüterbuch» Leonhart Fuchs

1543/
Dobat and
Dressendörfer
(2001) [52]

LF

«Neuw
Kreuterbuch»

Tabernaemontanus;
Jacob Theodor

1588/
Edition anno 1625 [53] TAB 2)

Modern to
contemporary era
since 19th century

Popular herbals 3)

So sollt ihr leben Sebastian Kneipp 1889/
Kneipp (2010) [54] KN

Das grosse
Kräuterheilbuch Johann Künzle 1945/

Künzle (1945) [55]
JK

Der kleine Doktor Alfred Vogel 1952/Vogel (1952) [56] AV

Phytothérapie:
Traitement des
Maladies par les
Plantes

Jean Valnet 1983/Valnet (1992) [57] VAL
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Table 1. Cont.

Time Period
Book Title
«Short Title»

Author
First Edition/
Edition Used

Abbreviation

Gesundheit aus
der Apotheke
Gottes

Maria Treben 1980/Treben
(2011) [58] MT

Natürlich gesund
mit Heilpflanzen Bruno Vonarburg 1988/Vonarburg

(1988) [59] BVA

Praxis-Lehrbuch
der modernen
Heilpflanzenkunde

Ursel Bühring 2005/Bühring
(2005) [60] UB

Scentific herbals
Teedrogen und
Phytopharmaka Max Wichtl (ed.) 1984/Wichtl (2008) [43] WI

ESCOP
Monographs and
supplement

European Scientific
Cooperative of
Phytotherapy

2003 and 2009 [47,48] ESCOP

EMA Monographs
Committee on
Herbal Medicinal
Products (HMPC)

Webpages 1995
–2022/accessed Oct.
2022 [49]

EMA

1) We used the modern translation of Dioscorides’ De Materia Medica from Berendes (1902) [50] as a surrogate
for earlier Dioscorides translations. We crosschecked for ethnotaxa with Matthioli (1568) [61] as one of the most
widespread Renaissance translations of Dioscorides’ De Materia Medica [2]. 2) For those species not included in
Leonhart Fuchs (Acorus calamus, Malus sylvestris, and Pyrus communis) we consulted the herbal of Tabernaemon-
tanus (1625) [53]. 3) These popular herbals are the sources of information for herbalists in Switzerland at present
(cf. [34]).

2.2. Use-Records and Use Categories

For the analysis, we recorded each documentation of a specific taxon for a specific
use as one use-record. All uses were grouped into 18 use categories related to organs,
symptoms and route of administration (Table 2). The categories follow [2] and [34]. To
match historical uses with modern use categories, we consulted Hoefler (1899) [62].

Table 2. Use categories related to organs and symptoms.

Abbreviation Organ/Symptom Notes

ANT Antidote bites and stings of poisonous and mad animals, intoxication

APH Aphrodisiac and anaphrodisiac

APO Apotropaic against ‘bad influence’ and ailments
[no internal use], charms

CAR Cardiovascular blood circulation, heart diseases, systemic applications for
hemorrhoids and veins

DER Dermatological skin, wounds, ulcers, topic applications for hemorrhoids
and veins

EAR Ear ear infections, deafness

EYE Ophthalmic eye infections, blindness

FEV Fever including malaria

GAS Gastrointestinal digestion, stomachache, diarrhea, icterus

GYN Gynecological menstrual problems, perinatal

HUM 1) Humoral
detoxification general indication for purification and detoxification

NER Nerves sleeplessness, nervousness, general analgesics

RES Respiratory cough, lungs
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Table 2. Cont.

Abbreviation Organ/Symptom Notes

SKE Skeletomuscular musculoskeletal pain and disability, rheumatism, injuries

TEE Teeth toothache

TON 2) Tonic general strengthening, immunomodulatory,
roborants, anemia

URO Urological bladder, kidney disease

VAR Varia including anti-inflammatory, blood, cancer, diabetes, diet,
metabolic disorders, parasites, spleen

1) ‘humoral detoxification’ is used only for general detoxifying indications without a link to diuretic (->URO) or
laxative effects (->GAS), mainly for ‘removing of bad humors’ (blood, cholera, phlegm), in the sense of the ancient
theory of the four humors and humoral pathology. 2) ‘tonic’ is used in a strict sense and all indications with a
link to appetite and digestion (e.g., orexygenic) are allocated in GAS; indications with a link to fatigue or nervous
exhaustion are allocated in NER.

We considered a use category with scientific evidence when the use category appeared
to be validated for a specific taxon in either Wichtl (2008) [43], ESCOP [47,48] or EMA [49].

2.3. Medicinal Plant Taxa

For species identification, we relied on recent editions of ancient, monastic and Re-
naissance herbals, which include Latin names of the plants (Table 1). For a few species,
which were not mentioned in the recent edition of Fuchs’ «New Kreüterbuch», we relied
on the original plant list of Tabernaemontanus (1588) [53]. All of these taxa were easily
identifiable, such as, Acorus calamus.

Taxonomically, this study was based on the ‘Flora indicativa’ [63] which covers plants
of the Swiss flora and the Alps. For several species, we used species complexes (aggregates,
agg.) [63]. These aggregates comprise closely related Swiss and Alpine species and tend
to reflect so-called ethnotaxa, i.e., species with identical or similar local names and uses.
The following adjustments were made with respect to Dal Cero et al. (2014) [19]: we added
Helleborus spp., Peucedanum spp., Teucrium spp., Salvia spp. and Urtica spp. as ethnotaxa.
Different species of these genera, also as local substitutes for Mediterranean species, have
been used since Antiquity. In addition, we merged the following species into ethnotaxa as
they have been used interchangeably in one or several time periods: Abies alba and Larix
decidua (Abies spp.), Lepidium officinale and Nasturtium officinale (Lepidium spp.), Matricaria
chamomilla and Anthemis spp. (Matricaria chamomilla), Mercurialis annua and M. perennis
(Mercurialis spp.), Prunus avium, P. domestica and P. spinosa (Prunus spp.), Sambucus nigra
and Sambucus ebulus (Sambucus spp.), Sinapis alba and Brassica nigra (Sinapis spp.), as well
as Solanum nigrum and Solanum dulcamara (Solanum spp.). In total, we analysed 102 taxa
(species, aggregates and ethnotaxa). Accordingly, we used the term ‘plant taxa’ instead
of ‘plant species’. Nomenclature follows Plants of the World Online [64], and the APG
system [65].

2.4. Analysis of Data and Diachronic Patterns

Diachronic patterns were analyzed from the perspective of (1) use categories, i.e.,
diversity of medicinal taxa over time per use categories; and (2) medicinal taxa, i.e., diver-
sity of use categories over time per taxon. In addition, typical diachronic patterns were
highlighted with the example of a few medicinal taxa.

Descriptive statistics (mean ± standard deviation) was used to describe changes in
taxa per use category and use categories per taxa.
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2.5. Abbreviations
UCat Use category
UCatconst Use category constant since Antiquity
UCatrecent Use category added in contemporary period
UR Use-record

3. Results

3.1. Use-Records Per Time Period

In total, 3993 use-records were found for the102 medicinal plant taxa: Antiquity
891 use-records, monastic medicine 677 UR, Renaissance 1036 UR, modern to contemporary
era 1154 UR from popular herbals, and 235 UR for 53 taxa from scientific herbals.

3.2. Diachronic Changes: The Use Category Perspective

The plant taxa used for specific use categories change over time. The share of taxa
per use-category utilized uninterruptedly across all time periods ranges between 0–29%
(Figure 2, pie charts). The highest numbers of taxa constantly used across all time periods
were found for categories GAS (33 taxa), DER (28), GYN (16), RES (12), and URO (11). For
the categories GAS, DER and RES, the highest percentage was found for constantly used
taxa with scientific evidence (GAS: constantly used 33 taxa [34%], 16 taxa with scientific
evidence; DER: constantly used 28 taxa [27.5%], 12 taxa with scientific evidence; RES
constantly used 12 taxa [15.5%], 4 taxa with scientific evidence).

Dermatological (DER)
97 taxa, 790 UR

Gastrointestinal (GAS)
93 taxa, 781 UR

Gynecological (GYN)
76 taxa, 338 UR

Urological (URO)
79 taxa, 382 UR

Aphrodisiac (APH)
17 taxa, 32 UR

Skeletomuscular (SKE)
78 taxa, 264 UR

Respiratory (RES)
75 taxa, 392 UR

Cardiovascular (CAR)
40 taxa, 86 UR

Eyes (EYE)
59 taxa, 145 UR

Nerves (NER)
69 taxa, 288 UR

Antidot (ANT)
69 taxa, 172 UR

Apotropaic (APO)
9 taxa, 13 UR

Ear (EAR)
35 taxa, 77 UR

Fever (FEV)
33 taxa, 63 UR

Tonic (TON)
25 taxa, 44 UR

share of taxa that changed during time periods
share of constant taxa over all time periods

number of taxa per time period (%) 

78

66 65

25

Teeth (TEE)
33 taxa, 70 UR35 taxa, 74 UR

,

Pie-chart

Bar-chart

Figure 2. Pie charts show the total number of taxa used for a specific use category. Bar charts show
the percentage of total taxa used in different eras.

A steady increase is observable over time in the number of taxa used for the categories
RES, CAR and TON (Figure 2, bar charts). Taxa used for cardiovascular problems increased
from five in Antiquity, to eight in monastic medicine, 11 in the Renaissance period to 28
in modern and contemporary herbals, but not one single taxon was used through all time
periods. TON is associated with a higher number of taxa in contemporary popular herbals
(22 taxa, e.g., Avena sativa, Origanum vulgare, Thymus vulgaris, Urtica dioica), whereas in
Antiquity only Artemisia absinthium and Ficus carica were considered as general tonics. The
concept of antidots was important until the Renaissance, with 14 documented taxa since
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Antiquity, whereas in contemporary herbals, this indication is only documented for Allium
sativum and Ruta graveolens.

3.3. Diachronic Changes: The Medicinal Taxon Perspective

Table 3 provides an overview of use categories per taxa over time. In 129 cases (12.6%
of all possible cases, i.e., all use categories across all taxa), use categories for a specific
taxon remained constant since Antiquity (Table 3, black fields; 1283 UR; found among
56 taxa). For 31.8% of these constant use categories, scientific evidence exists (Table 3,
black field with white x; 41 cases, 93 UR). This includes, e.g., Achillea millefolium for
DER, Allium sativum for RES, Artemisia absinthium for GAS, Foeniculum vulgare for GAS
and GYN, Urtica dioica for SKE. Taxa with high numbers of constant use categories
since Antiquity are: Urtica dioica (6 UCatconst with 102 UR), Ruta graveolens (8 UCatconst,
88 UR), Artemisia absinthium (6 UCatconst, 67 UR), Allium sativum (5 UCatconst, 61 UR),
Rosa spp. (5 UCatconat, 55 UR), Thymus spp. (5 UCatconst, 54 UR), and Matricaria chamomilla
(5 UCatconst, 51 UR).

Table 3. Use categories per taxa documented over the last two millennia. black field: category occurs
through all time periods; grey field: category occurs in contemporary era only; light grey: category
occurs in several time periods; X: scientific evidence.
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Abies spp. 6.0 ± 2.5 4 9 38
Achillea millefolium agg. 3.8 ± 3.6 1 9 X X X 67
Acorus calamus L. 4.3 ± 2.5 1 7 X X 30
Adiantum capillus-veneris L. 4.3 ± 3.2 1 7 21
Agrimonia eupatoria L. 4.5 ± 3.2 3 9 X X X 30
Allium cepa L. 9.8 ± 2.5 7 13 72
Allium sativum L. 10.5 ± 2.5 8 14 X X X 104
Althaea officinalis L. 7.0 ± 1.8 5 9 X X X X 63
Anagallis arvensis agg. 5.3 ± 3.0 1 6 22
Anethum graveolens L. 5.5 ± 1.7 4 7 30
Arctium lappa agg. 3.0 ± 1.0 2 4 X X 21
Artemisia abrotanum L. 7.5 ± 2.5 4 10 36
Artemisia absinthium L. 11.0 ± 2.2 9 14 X 96
Arum maculatum agg. 3.0 ± 1.2 2 4 22
Asarum europaeum agg. 5.0 ± 3.4 1 9 25
Avena sativa agg. 4.8 ± 4.2 2 11 X 34
Beta vulgaris L. 5.0 ± 2.7 1 7 23
Cannabis sativa L. 2.3 ± 1.9 1 5 12
Capsella bursa-pastoris agg. 3.5 ± 2.5 1 7 X X 33
Carum carvi L. 3.3 ± 2.6 1 7 X 28
Chelidonium majus L. 4.5 ± 2.4 3 8 X 27
Cichorium intybus L. 5.0 ± 2.2 2 7 X 34
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Table 3. Cont.
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Clematis vitalba L. 2.3 ± 1.3 1 4 9
Colchicum autumnale agg. 1.0 ± 0.0 1 1 5
Conium maculatum L. 2.3 ± 1.9 1 5 11
Convallaria spp. 2.5 ± 1.7 1 5 13
Coriandrum sativum L. 2.8 ± 1.5 1 4 X 18
Corylus avellana L. 3.0 ± 1.4 2 5 14
Crocus sativus L. 4.5 ± 4.0 1 8 23
Cucurbita pepo L. 3.8 ± 2.2 1 6 X 30
Cydonia oblonga Mill. 4.2 ± 2.2 2 5 29
Daucus carota L. 4.8 ± 3.0 1 8 35
Eryngium campestre L. 4.0 ± 2.9 1 7 19
Euphorbia esula agg. 1.8 ± 1.0 1 3 12
Ficus carica L. 7.3 ± 4.5 2 11 66
Foeniculum vulgare agg. 7.0 ± 2.5 5 10 X X X 76
Fumaria officinalis agg. 2.8 ± 1.3 1 4 X 22
Gentiana lutea agg. 4.0 ± 2.3 2 6 X X 28
Hedera helix L. 6.0 ± 4.1 1 9 X 34
Helleborus spp. 6.0 ± 4.2 1 10 32
Heracleum sphondylium agg. 5.3 ± 3.1 1 8 25
Hordeum vulgare agg. 3.8 ± 2.5 1 7 32
Hyoscyamus niger L. 8.0 ± 1.8 6 10 41
Hypericum perforatum agg. 3.6 ± 3.1 1 8 X X X 52
Inula helenium L. 5.8 ± 1.6 4 7 30
Iris germanica agg. 7.5 ± 1.5 1 11 55
Juglans regia L. 5.3 ± 1.9 4 8 X 48
Juniperus communis agg. 6.3 ± 2.2 3 8 X X 70
Juniperus sabina L. 2.8 ± 1.0 2 4 23
Lepidium spp. 7.5 ± 3.0 5 11 X X 51
Levisticum officinale L. 5.8 ± 1.7 4 8 X 38
Linum usitatissimum agg. 4.0 ± 2.0 1 5 X X 38
Malus sylvestris agg. 6.2 ± 2.5 1 7 23
Malva sylvestris agg. 8.0 ± 2.0 7 11 X x 68
Marrubium vulgare L. 6.8 ± 1.0 6 8 X X 57
Matricaria chamomilla L. 7.8 ± 2.5 5 11 X X X X 73
Melissa officinalis L. 7.8 ± 0.5 7 8 X X X 65
Mentha pulegium L. 8.0 ± 1.0 2 11 48
Mentha spicata agg. 8.3 ± 0.5 8 9 X X X 86
Mercurialis spp. 2.5 ± 2.1 1 5 11
Meum athamanticum Jacq. 3.3 ± 1.0 1 5 18
Morus nigra L. 3.5 ± 1.0 2 5 23
Ocimum basilicum L. 5.5 ± 3.5 2 8 29
Onopordum acanthium L. 2.3 ± 2.9 1 6 11
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Origanum vulgare agg. 7.3 ± 5.3 1 11 45
Papaver somniferum L. 7.0 ± 0.6 3 9 49
Petasites hybridus (L.) P. Gaertn. 4.5 ± 4.1 1 9 X X X 33
Petroselinum crispum (Mill.) Fuss 4.3 ± 1.0 4 5 X X X 30
Peucedanum spp. 8.3 ± 1.5 6 10 52
Pimpinella saxifraga agg. 3.0 ± 2.3 1 5 X 20
Polygonum aviculare agg. 5.0 ± 3.6 1 8 34
Polypodium vulgare L. 2.8 ± 1.3 3 9 X X 17
Potentilla spp. 5.8 ± 2.8 3 9 X X 43
Prunus spp. 4.5 ± 1.5 2 8 37
Pyrus communis agg. 2.0 ± 1.2 1 3 10
Quercus robur agg. 4.0 ± 2.2 1 6 X X 36
Raphanus sativus L. 5.3 ± 3.3 2 9 36
Rosa spp. 9.3 ± 2.6 7 13 X X X X 91
Rubia tinctorum L. 4.3 ± 3.2 1 7 20
Rubus idaeus L. 3.3 ± 2.1 1 5 X X X 23
Rumx spp. 6.3 ± 2.2 4 7 41
Ruta graveolens L. 11.5 ± 1.3 10 13 114
Salix alba agg. 4.8 ± 2.5 1 6 X X X 41
Salvia officinalis agg. 8.0 ± 2.9 4 11 X X X 78
Sambucus nigra L. 6.8 ± 2.9 3 10 X X X 62
Saponaria officinalis L. 5.8 ± 2.6 3 8 X 34
Secale cereale 1.3 ± 0.6 1 2 6
Sinapis spp. 7.5 ± 4.2 2 12 X X 49
Solanum spp. 4.5 ± 1.0 4 6 X 24
Symphytum officinale agg. 3.3 ± 2.2 1 6 X X X 46
Teucrium spp. 5.0 ± 4.2 1 9 31
Thymus spp. 8.8 ± 1.3 7 9 X X 87
Triticum aestivum agg. 4.0 ± 2.0 1 7 36
Tussilago farfara L. 2.6 ± 2.2 1 6 X 26
Urtica dioica L. 9.3 ± 1.3 8 11 X X X 127
Valeriana officinalis agg. 4.8 ± 3.3 1 9 X 44
Veratrum album agg. 4.8 ± 3.8 2 10 24
Verbascum thapsus agg. 5.5 ± 2.5 2 8 X 40
Verbena officinalis L. 6.8 ± 2.1 6 11 X 60
Vinca minor L. 3.0 ± 1.7 1 4 18
Viola hirta agg. 6.8 ± 2.5 4 10 X 56
Vitis vinifera agg. 5.8 ± 3.3 1 8 X 39

In 159 cases, specific use categories occurred for the first time in contemporary popular
herbals (Table 3, grey boxes; 14.1% of total cases; 301 UR; 31 taxa). For 11.3% of these recent
use categories, scientific evidence exists (Table 3, gray field with white x; 13 cases, 28 UR).
The following species show relatively high numbers of recent use categories: Achillea
millefolium (7 UCatrecent, 33 UR), Sambucus nigra (5 UCatrecent, 18 UR), Valeriana officinalis
(4 UCatrecent, 21 UR), Salix alba (3 UCatrecent, 13 UR) and Hypericum perforatum (3 UCatrecent,
11 UR).
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In 745 cases (73.3% of all cases; 2174 UR), use categories of a specific taxon were
documented in one or several time periods, but without continuity (Table 3, light grey
fields). For 6.5% of these categories, scientific evidence exists (Table 3, light grey fields with
white x; 48 cases; 104 UR).

The average number of total use categories per taxon over all time periods is 10.1 ± 2.9.
Per time period, the average number of use categories per taxon is 5.2 ± 2.2. This varies
from 11.3 ± 1.3 (Ruta graveolens), with a total of 14 use categories over all eras, to 1.0 ± 0.0
(Colchicum autumnale), with a total of 2 use categories over all eras. Other species with
many use categories are, for example: Artemisia absinthium (11.0 ± 2.2, total 16 UCat),
Allium sativum (10.5 ± 2.5, total 17 UCat), Allium cepa (9.8 ± 2.5, total 15 UCat), Urtica dioica
(9.3 ± 1.3, total 11 UCat) and Rosa spp. (9.3 ± 2.6, total 16 UCat).

Few use categories were found for, e.g., Clematis vitalba (2.3 ± 1.3, total 7 UCat over all
eras), Cannabis sativa (2.3 ± 1.9, total 6 UCat), Conium maculatum (2.3 ± 1.9, total 7 UCat),
Onopordum acanthium (2.3 ± 2.9, total 8 UCat), Pyrus communis (2.0 ± 1.2, total 6 UCat),
Euphorbia esula (1.8 ± 1.0, total 5 UCat), and Secale cereale (1.3 ± 0.6, total 3 UCat).

3.4. Diachronic Patterns at the Example of Specific Taxa

Relatively few use categories were documented through time, but many new categories
in modern and contemporary era were found for, e.g., Achillea millefolium (1 UCatconst,
26 UR; 7 UCatrecent, 33 UR; Table 3 and Figure 3). Achillea millefolium was broadly used,
with a total of 11 use categories over all time periods. Only dermatological uses have been
stable since antiquity and are also documented in the EMA Monograph (2020) [62,63]. In
the contemporary era, seven use categories, CAR, GAS, RES, SKE, TEE, TON, and URO,
were added. For application in GAS, scientific evidence exists. GYN was documented since
the Renaissance and is backed by scientific evidence (EMA Monograph 2020) [66,67].

Figure 3. Number of use categories for 6 species during different eras, showing different
diachronic trends.

High numbers of use categories through all or several time periods were observed for,
e.g., Allium sativum (17 UCat, 107 UR); FEV is the only category in which Allium sativum
was never documented. ANT, DER, GAS, RES remained stable during all time periods and,
for RES, scientific evidence exists.

Use categories remained stable over all or several time periods and no additional use
categories occurred during the modern and contemporary era for Ruta graveolens (14 UCat,
107 UR). Ruta graveolens is an example for a species with a very constant use over time.
Eight out of 14 categories remained stable, including ANT, DER, EAR, EYE, GAS, GYN,
NER, RES (88 UR of 115 UR). However, there is no scientific evidence for any of the uses.
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No stable use category existed over time, but a use category added in the modern
and contemporary era, backed by scientific evidence, was found for Valeriana officinalis
(11 UCat, 50 UR; 0 UCatconst; 3 UCatrecent, 26 UR). Valeriana officinalis was broadly used but
without any constant use over time. Contemporary popular herbals added four categories,
CAR, GAS, NER and RES, where NER has scientific evidence.

A high number of stable use categories over all time periods plus scientific evidence
can be observed for, e.g., Matricaria chamomilla (5 UCatconst, 74 UR); DER, GAS and GYN
(58 UR of 100 UR) remained stable over time and are backed by scientific evidence. RES
was added in the contemporary era and is also sustained by scientific evidence (EMA-
monograph 2015) [68].

4. Discussion

4.1. Medicinal Plant Use Patterns over Time

While some medicinal plants were constantly used for the same reason over the last
two millennia, others have a changing use history. A general diversification or decrease in
uses over time does not exist; instead, different use trends occur for different species.

More than half of the analyzed taxa (56 out of 102) show specific use categories that
were continuously recommended through all time periods. This adds to 12.6% of use
categories across all taxa and stands for a body of medicinal plant knowledge and uses
continuously practiced in Central Europe over the last two millennia [9].

Changes in medicinal concepts are mirrored in plant use, and specifically in the
changing importance of use categories. While some categories are heavily bound to specific
medicinal concepts, others remain stable, independently of changing eras and worldviews.
For example, dermatology (DER) and gastroenterology (GAS) are use categories that were
relevant across all periods, with high species diversity, and a high share of constantly
used species sustained by scientific evidence. These use categories also figure prominently
in neighboring Mediterranean medicinal floras [2,6], as well as medicinal floras from all
over the world, e.g., [69–71]. Obviously, the universal need for effective GAS and DER
treatments is largely independent of medicinal concepts and time periods.

Other categories were more susceptible to change. For example, antidotes (ANT),
apotropaic magic (APO) and humoral detoxification (HUM) were important use categories
in the past, but rarely play a role in contemporary herbals. Instead, new applications
reflecting scientific progress and epidemiological challenges arose, such as cardiovascular
(CAR) and tonic (TON) uses. The anatomic understanding of blood circulation in the 17th
century fueled uses for cardiovascular disorders. At present, they are prominently found in
popular herbals, as cardiovascular diseases are among the most common causes of death in
Central Europe [72]. Some of the plants used for cardiovascular applications do not directly
influence heart activity, but rather have a relaxant and stress reducing effect (e.g., Melissa
officinalis, Rosa spp.). It is thus little surprising that they were formerly used for nerves
(NER) and only recently became important for cardiovascular problems.

Furthermore, the humoral (HUM) applications of the past seem to be replaced by tonic
(TON) applications in more recent times. Interestingly, the general purpose of a ‘tonic’,
namely, to restore and maintain physiological functioning of an organ system, largely
corresponds with the circumscription of humoral detoxification according to the theory
of four humors [21,73]. Plants that are used for both categories, HUM and TON, such as,
e.g., Artemisia absinthium and Urtica dioica, usually support digestion and/or have a diuretic
effect [74,75].

4.2. Link between Historical and Traditional Uses of Taxa and Scientific Evidence

Approximately 30% of the continuous uses have scientific evidence, compared to 11%
among recently added uses and 6% among the discontinuous uses.

This finding seems to support the concept of the social validation of specific plant uses,
i.e., the assumption that longstanding use practice suggests efficacy and safety [17,76]. In
many European countries, it is possible to register traditionally used medicinal plants as
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Traditional Herbal Medicinal Products (Directive 2004/24/EC) [77]. As a proof of traditional
use, an uninterrupted use of the product for at least 30 years, 15 of which in the European
Union, is required. From an ethnological and historical perspective, this time period does
not adequately represent the multifaceted concept of tradition [17]. In particular, products
that have been ”forgotten” cannot be reintroduced under the concept of tradition. The
present data may be used as a resource for traditional herbal medicinal products.

All plants in Table 3 were scientifically investigated to different degrees, but not
necessarily tested for specific use categories. Some are considered toxic and, therefore,
no longer recommended, such as, e.g., Tussilago farfara (pyrrolizidine alkaloids) or Arum
maculatum (oxalate needles, saponins). For half of the plants, a monograph of Commission
E (predecessor of HMPC and EMA) exists. In the case of Iris germanica agg., according to
Commission E, clinical efficacy was not proven. Since the EMA monographs are prepared
in a regulatory context for simplified approvals based on traditional or well-established
use, the listed areas of applications are often very narrow. Therefore, many use categories
have not been investigated, and the abovementioned 30% cases of continuous use with
scientific evidence can be seen as a conservative estimate.

4.3. Diversity of Diachronic Use Patterns Exemplified by Specific Taxa

Allium sativum has been used for all categories throughout time but fever (17 out
of 18 UCat). Since antiquity, Allium sativum was seen as both a medicine and food [8].
This might be one of the reasons for its very broad use. Its blood-thinning properties
have been documented during Renaissance [52] and, since the early 20th century, its
popularity increased as pharmacological and clinical studies showed cardiotonic and
anti-atherosclerotic effects [78,79].

A feedback loop and mutual impact of scientific discoveries and local popular knowl-
edge can be assumed for Valeriana officinalis and its prominent contemporary use as ‘nerv-
inum’ (neurotonic) [80,81]. The common use of Valeriana officinalis as a sedative at present
has been known since the late middle-ages [24]. However, broader acceptance only came
with pharmaceutical studies in the late 19th century [82].

The use history of Ruta graveolens in the Mediterranean is impressive. Gynecological
and respiratory uses have been documented in the Hippocratic corpus but dermatological
uses and the uses for swollen spleen are also very old [83]. These ancient uses are still
practiced in the Mediterranean [2,6]. Ruta graveolens is also described in Central European
popular herbals. However, at least for Switzerland, there is little evidence of its current use,
although the plant is cultivated in gardens [34,84–88]. It seems that Ruta graveolens never
fully arrived in Central European medicinal practice but is instead a Mediterranean relict.

Both Achillea millefolium and Matricaria chamomilla are very popular in modern and
contemporary times. Matricaria chamomilla is by far the most-used medicinal plant among
laypeople and experts [34,89]. Abundant phytopharmacological and clinical studies show
scientific evidence for use categories documented since antiquity, such as dermatological-
(DER), gastroenterological- (GAS), gynecological- (GYN) and respiratory (RES) applica-
tions [90,91]. In contrast, Achillea millefolium shows a broad expansion of uses in modern
and contemporary popular herbals. An expansion of uses is visible for many of the 102
taxa used over the last two millennia and probably reflects an intensive exchange among
different cultures and schools of knowledge related to the medicinal landscape.

5. Conclusions

Diachronic insight into medicinal plant use over two millennia highlights changes in
specific use categories, which are in line with changes in medicinal concepts, pharmaceutical
technologies and new needs. Many medicinal plants show a general extension of uses
over time. However, a constant body of specific uses over time for a number of taxa was
also identified. These medicinal plants are used in the same way as in Antiquity, monastic
medicine and the Renaissance, regardless of basic changes in medicinal concepts and
technological development. Overall, they show the highest share of scientific evidence,
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which supports the concept of social validation, stressing that longstanding use practice may
suggest efficacy and safety. With our results, we present a historically based dataset that can
be used as source of traditional plant use in a regulatory context. A more detailed look into
use patterns through the consideration of herbal drugs and their mode of preparation would
deepen our understanding of the linkage between traditional uses, scientific evidence, and
the concept of social validation.
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Abstract: Masterwort, Peucedanum ostruthium (L.) Koch, is an Apiaceae species originally native
to the mountain areas of central and southern Europe. Written sources show that it was used in
northern Europe. This study explores the cultivation history of masterwort and its past use in
Sweden. Although only few details are known about the history of this taxon, it represents a cultural
relict plant of an intentionally introduced species known in Sweden as early as the Middle Ages. In
Sweden, the masterwort was mainly used as an ethnoveterinary herbal remedy from the seventeenth
to nineteenth centuries. However, medicinal manuals, pharmacopoeias and some ethnographical
records indicate that it was once also used in remedies for humans. Today, this species remains as a
living biocultural heritage in rural areas, especially on the surviving shielings, which were once used
as mountain pastures in Dalecarlia, and at former crofts that were inhabited by cattle owners in the
forest areas of southern Sweden.

Keywords: cultural relict plants; herbal remedies; historical ethnobotany; living biocultural heritage;
silvopastoral system

1. Introduction

1.1. Background

Between 2007 and 2017, a nationwide inventory organised by the Programme for
Diversity of Cultivated Plants (POM) collected data and living material for cultural her-
itage species in Sweden. The plant material was documented together with information
regarding its cultivation history, use and traditions [1]. Many interesting landraces and
old cultivars of herbs, vegetables and ornamental plants were found [2–4]. In the POM
inventory, a specimen of masterwort, Peucedanum ostruthium (L.) Koch, synonym Imperatoria
ostruthium L. (fam. Apiaceae), was found in Leksand parish in the province of Dalecarlia,
central Sweden. This taxon has survived as a cultural relict plant for centuries, especially
in Dalecarlia, but also in some other areas of Sweden [5].

When the young Carl Linnaeus and his travel companions passed by Nås parish in
western Dalecarlia in the rainy summer of 1734, he noted in his diary on 11 August that
P. ostruthium was cultivated there [6]. Later, Linnaeus also mentioned its presence in the
mountainous areas of Lima parish (i.e., in the Transtrand area) in the same province [7].
Linnaeus’s earlier observations on the cultivation of masterwort at the location were
confirmed when topographer and writer Abraham Hülphers described Lima parish in
1762 [8]. Hülphers wrote about the importance of cultivating medicinal plants in such a
remote and isolated area, where the vicar also served as the local physician. P. ostruthium
was reported to be used with hard liquor (Swedish: brännvin) against colic, and as a
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smoked substance for calming nosebleeds, ear pain and toothache [8]. Currently, the use
of P. ostruthium is reported as a medicinal plant for human and veterinary purposes by
several ethnobotanical studies in the Alpine region (i.e., in Austria [9,10], Italy [11] and
Switzerland [12] ) (Figure 1).

 

Figure 1. Peucedanum ostruthium in Orsa parish, Dalecarlia (Photo Arne Holmer).

1.2. Biology

Masterwort is a hemicryptophyte and stem plant. It is a perennial herb with large
rhizomes and a round stalk that grows 30 to 100 cm high. The stalk is erect, hollow, round,
leafy and slightly branched. Lower leaves are on long stalks, twice ternate. The upper
leaves are less compound and on shorter stalks, with a sheeting, membranous dilatation at
the base. The flowers are white and slightly reddish, and sit in a pair of large, somewhat
flat umbels. The plant does not bloom every year, but propagation occurs vegetatively
through underground runners [13].

The rhizomes contain between 0.18 and 0.78 percent essential oils, especially sabinene.
The plant is a source of coumarins, including 1.3 percent oxypeucedanin (C13H12O2),
0.3 percent ostruthol (C24H24O8), imperatorin, 0.1 percent osthole (C12H18O2), isoimpera-
torin and 0.5 percent ostruthin (C18H20O8) [10,14,15].

1.3. Distribution and Ecology

P. ostruthium grows wild at altitudes between 800 m and 2800 m in the mountains
of central and southern Europe, in meadows and along streams. Its native distribution
includes the Carpathians, the Alps, the northern Apennines, the Massif Central, the Jura
Mountains and scattered occurrences in the Iberian Peninsula. In Germany, it is found
in the Harz area, the Thuringia and the Ore Mountains (Erzgebirge). Since it is widely
introduced and cultivated as a medicinal plant, its native range is not entirely clear [9,13,16].
In the British Isles (northern England, mid to northern Scotland, Isle of Man and northwest
Ireland), it is considered introduced and naturalised in moist meadows and riverbanks [17].
In the Scandinavian countries, it has been introduced in Denmark, Norway and Sweden. It
reached Scandinavia in the late medieval times [18–20].
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From modern provincial floras, it appears to be found as a cultural relict plant in forest
areas from Skåne up to Dalecarlia, where it can survive as a reminder of older times [21].
In Dalecarlia, it was reported from 140 recording sites in 32 parishes until 1960, especially
at shielings. However, it has also been found in abandoned places of residence in the
lowland areas of Dalecarlia [22]. SLU Swedish Species Information Centre reports known
observations (until 2022) from the provinces of Skåne (20), Blekinge (9), Småland (422),
Halland (68), Bohuslän (86), Gotland (8), Öland (3), Västergötland (361), Östergötland (191),
Dalsland (68), Södermanland (24), Värmland (25), Närke (56), Västmanland (60), Dalecarlia
(302), Gästrikland (47), Hälsingland (22), Härjedalen (2), Jämtland (4), Åsele lappmark (1),
Pite lappmark (14), Lycksele lappmark (1) and Västerbotten (7) (Figure 2) [23].

Figure 2. Contemporary distribution of Peucedanum ostruthium in Sweden. Source: SLU Swedish
Species Information Centre. Light squares < 10 observations, dark squares 10–500 observations.

It can survive for a long time in old yards if there is not too much competition with other
plants or from forests. P. ostruthium does not flower very often, and the flowers are rarely fully
formed. It is highly uncertain whether the plant can form viable seeds in Sweden [21].

Today, the plant is rarely cultivated in Sweden, other than at botanical gardens (e.g., Up-
psala Botanical Garden, the Friends of the Garden Society garden in Vadstena, Floras Garden
in Sollentuna, Vallby open air-museum in Västerås and Svanå Garden in Boden, according
to our knowledge). It is also preserved at the Swedish National Gene Bank for Vegetatively
Propagated Horticultural Crops at the Swedish Agricultural University in Alnarp.

1.4. Aim of the Article

The main aim of this study is to bring together historical and contemporary data
about P. ostruthium and to describe its earlier importance as a medicinal plant in Sweden.
Specifically, we document its introduction and cultivation history in Sweden and its folk
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botanical importance, especially within ethnoveterinary medicine, among the pre-industrial
cattle-breeding peasantry.

2. Material and Methods

Data Collection and Analysis

Older kitchen herbs, vegetables and medicinal plants were searched for when pro-
ducing POM’s nationwide inventories of cultivated plants [2–4]. Only four notifications
regarding P. ostruthium were received, all of which were collected for cultivation trials
and conservation [2]. In addition to POM’s plant inventories, botanical handbooks, ethno-
graphic archive materials and local historical works have also been used as sources [24].
A diachronic perspective was chosen in order to outline and analyse the regression and
changes in the use of masterwort, during the course of which we took into account the
social, ecological and chemical aspects of this plant’s usage [4,24].

3. Results

3.1. Ethnographic Context

Several sources agree on linking masterwort to silvopastoral activities. For instance,
in the eighteenth and nineteenth centuries, travellers and botanists in Dalecarlia noticed
that P. ostruthium was growing at the shielings (Swedish: fäbodar) used by peasants as
mountain pastures for grazing their livestock in the summertime [25,26]. The female
herders cultivated the plant in order to use it for ethnoveterinary purposes [27]. However,
it is also known to had been grown by cattle-keeping crofters in forest areas of central and
southern parts of Sweden [21,26].

One specific biocultural context for the species is the transhumance pasturing system
used in the province of Dalecarlia. From June until the end of September, the young peasant
women would spend the summer in the shielings up in the forest-covered mountains,
tending the animals and making various dairy products, while the men spent their days
further away, fishing and haymaking in the wet meadows [27,28]. Although most of these
shielings were abandoned in the mid-twentieth century or earlier, a few remain still active.
The remaining shielings have now been converted into summerhouses. The lifestyle and
the human–animal relationship associated with the shielings included many noteworthy
cultural traits of great interest for ethnobiologists, for instance the special kind of song
form (kulning) used by the women as a way to communicate not only with each other, but
also with the cattle [29]. The material culture adapted to the herding way of life is also of
great interest. While spending their days in the forests, the girls and women also gathered
local resources which they could sell after returning to the villages on Michaelmas (29
September) [30]. These products included bundles of Equisetum hyemale L., which were
used to scour or clean wooden milk vessels, and lumps of resin from Picea abies (L.) H.
Karst, used as a kind of ‘chewing gum’ by the peasantry during church services [27]. Few
plants were cultivated at the shielings, although some herbaceous taxa used as veterinary
herbs were grown, for instance lovage (Levisticum officinale L.), tansy (Tanacetum vulgare
(L.) Bernh.) and the previously mentioned masterwort [31]. The species has also been
cultivated by livestock farmers in southern and central Sweden [29,32,33]. In some areas,
horseheal (Inula helenium L.) has also been grown as a livestock medicine [34,35].

The relationship between humans and P. ostruthium dates back to medieval times
in Sweden. However, this interaction has changed over time. Some other plants, like L.
officinale and T. vulgare, were also planted in order to control diseases among livestock.
Today, these taxa remain as cultural relicts on the surviving shielings [25]. These plants
have been cultivated for centuries, probably as early as the medieval times in Sweden [20].
L. officinale is still used as a vegetable and for seasoning, and is therefore cultivated in
many Swedish gardens [36], while the use of P. ostruthium has mostly fallen into oblivion.
Remaining T. vulgare is regarded as an ornamental plant at best [37]. I. helenium might be
naturalised in some areas [35].
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3.2. Cultivation History

The medieval Latin name Imperatoria (from imperatoris, meaning ‘ruler’ or ‘master’)
was translated into French as impératoire, and rendered in English as masterwort (first
recorded in 1653), in German as Meisterwurz (recorded since 1480), in Danish as mesterrod
(recorded since 1678) and in Swedish as mästerrot (recorded since 1632), alluding to its
reputation as a plant with superior healing properties [38]. ‘Master’ was once a title for a
physician, and the plant was known by these names because it was regarded as a divine
medicine [21,32,38].

Very little is known about its earlier history as a cultivated plant. However, it seems
that in ancient times it was primarily cultivated for human ailments. Archaeological finds
show that it was introduced into the British Isles by the tenth century. Seeds dated around
850 to 950 CE have been found in Antrim, Northern Ireland [39]. Swiss natural historian
Conrad Gessner describes it as a cultivated plant in 1560 [38].

3.3. Medicinal Plant for Curing Humans

This taxon seems to have entered medicine as recently as the Middle Ages, probably in
Germanic territory. Evidence from antiquity is lacking. The use of P. ostruthium in human
remedies was first recorded in medieval times. A review of herbal books and medicinal
manuals from the late Middle Ages shows that it was known as Ostruhium, Astrantia and
Magistrantia [38]. In a Danish manuscript by the thirteenth-century Roskilde Cathedral
canon Henrik Harpestraeng (who died in 1244), it is described as a kind of panacea used in
remedies for liver diseases, jaundice, gallstones and cough. It is also mentioned as being
grown in Danish physic gardens in the 1530s [40]. Italian physician Pietro Andrea Mattioli
propagated it for its usefulness in making remedies in sixteenth century. So did German
botanist Jakob Tabernaemontanus in the same century. English herbalist John Gerard wrote
in his herbal 1597 that “the rotes and leaves stumped, doth dissolve and all pestilential
carbunchles and botches, and such other apostemetions and swellings” [38] (Figure 3).

The canon Christiern Pedersen in Lund wrote in 1533 that it was grown in physic
gardens, and recommended it for treating lower back pain [41]. Henrick Smid, who
practiced medicine in Malmö, confirms in his herbal its use in human medicine [42].

In Swedish medicinal handbooks from the fifteenth and early sixteenth centuries, it is
known as Astrice. The plant was recommended by Laurentius Gothus Paulinus in 1623 as
a remedy against pestilence [43]. Nyström’s review of plants grown in apothecary gardens
in Sweden during the eighteenth century confirms that the masterwort was among the
species appearing in all gardens studied [44]. Apothecary gardens emerged due to the
professionalisation of the art of medicine that developed during the century, and the species
in cultivation did not always correspond to the plants used in folk medicine. P. ostruthium was
included in the Swedish pharmacopoeia from 1698 (as Radix imperatoriae), but was withdrawn
in 1869 [45,46]. However, it had fallen out of use in academic medicine much earlier.

It did, however, continue to have some use in folk medicine [38]. In 1806, Retzius
mentioned that the peasantry dried rhizomes for use against colic and mental illness
in women, and it was given to small children twice a day in powder form to prevent
intestinal worms [47]. We have some fragmentary data regarding its continued use for
treating livestock (Upper Dalecarlia and Norrbotten) in the late nineteenth century [26,27].
Nowadays, it is forgotten in folk medicine. It is known among some current practitioners of
alternative medicine, but we have no indication of whether it is actually used. Its supposed
medicinal properties have also been claimed by mountain dwellers elsewhere in Europe,
even up to the present day. In the Alpine regions of Europe, its rhizomes have been used for
a great number of ailments, including gastrointestinal complaints, wounds, skin problems
and toothache [48–50]. Among the Saami people in northern Sweden, the sharp tasting
roots of a related wild species, milk parsley, Peucedanum palustre L., was earlier harvested
and used against various ailments [51].
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Figure 3. Masterwort in a colourised illustration from Pietro Andrea Mattioli’s De plantis epitome
utilissima, published by Joachim Camerarius in 1611.

3.4. Ethnoveterinary Medicine

Despite having largely ceased to be used for treating humans in academic and folk
medicine, it began to be cultivated in the eighteenth century for ethnoveterinary purposes
by the peasantry in southern Sweden, as far north as the province of Dalecarlia [52,53].
It was also occasionally grown for ethnoveterinary purposes in the northern part of Swe-
den [33]. In POM’s nationwide surveys, the four accessions of masterwort described were
given cultivar names relating to either the person who had cultivated them or how they
were used [2]. Two of these, labelled ‘Brita-Sofia’ and ‘Skogen’, were described as surviving
relict plants from old private gardens that could be dated through the living memories of
the donors. However, they had no connection with any known medicinal use. The other
two, known as ‘Kampkur’ (‘horse cure’) and ‘Kobota’ (‘cow healer’), bear witness to their
use in folk veterinary medicine [2] (Figure 4).

‘Kampkur’ was collected from Rällsjögården in Bjursås parish, Dalecarlia, where the
farmer Rällsjö Anders Jansson (1863–1951) was active as a folk healer at the turn of the
twentieth century. Inspired by the book Pharmaca Composita, published in 1896 [54], Rällsjö
Anders used the medicinal plants that had long been grown at the family’s shieling in
Axmor for home remedies. The masterwort, called ‘Kampkur’, was included in a medicine
for horses that also included rhubarb (Rheum sp.), mezereum (Daphne mezereum L.) and
garden angelica (Angelica archangelica L.), and was preserved at the summer pasture by his
daughter Rällsjö Brita (1901–2006), who had realised the value of maintaining both plants
and memories from an older garden culture [55] (Figure 5).
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Figure 4. Peucedanum ostruthium ‘Kobota’. One of the samples of masterwort collected, evaluated
and described in Swedish nationwide inventories of cultivated plants (Photo: Erik de Vahl).

 

Figure 5. Rällsjö Anders Jansson (1863–1951) used masterwort in a remedy for horses called ‘Kamp-
kur’ (horse remedy). Many plants from his garden in Dalecarlia are preserved in the Swedish National
Gene Bank (Photo from private collection).
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‘Kobota’ was collected from Rosa Backman’s garden in Orust in Bohuslän, western
Sweden. It bears the name Mrs Backman gave it to describe how it was traditionally used in
the area. In the spring, when the cows were weak, leaves from P. ostruthium were gathered,
rolled in rye flour and then stuffed down the animals’ throats. Mrs Backman recalls that
the animals got up after a number of treatments, and she explained the effect of the plant
with its high vitamin content.

No chemical analyses of the four collections have been carried out to date, but sensory
tests, made by E.D.V. at Alnarp, have shown that the chemical content of the roots differs
greatly in terms of acidity, fruitiness, bitterness and aroma. They cannot be morphologically
separated, but differences in vitality and plant vigour indicate a genetic variation within
the collected and preserved plant material.

These ethnoveterinary uses of P. ostruthium are also confirmed by the cultural historical
and ethnographic data. It was known and used against animal diseases in the early
seventeenth century. Masterwort is mentioned in Mårten Behms’s 1648 medicinal handbook
for treating horse diseases [56]. Åke Claesson Rålamb also mentioned it as remedy plant
for horses, cattle and other domestic animals in his medicinal handbook dated 1690 [57]. It
has been widely used against livestock diseases in particular, and was used as a diuretic
and laxative for horses and against swine fever and rinderpest [58]. Still in the nineteenth
century, sick swines were washed with decoction of masterwort in Dalecarlia [59].

Its use became popular in ethnoveterinary medicine in the eighteenth century. It was
mainly the rhizomes that were used: fresh or dried, cut into pieces, taken as a decoction or
chewed. The leaves were also used as treatments. Retzius summarised in 1806 how cattle
healers ‘used it for both horses and cattle’, for example when treating loss of appetite [47].
Its use is recorded at many shielings [60,61]. The same use is also mentioned in other parts
of Sweden [25,33]. Detailed data from Vilhelmina in Lapland describes how a local healer
named Hans Persson in Latikberg used P. ostruthium to cure horses and cows [62].

Masterwort was also used as cattle medicine in other Northern European countries, for
instance at the shielings in Norway. Høeg recorded that it was planted for use as a cow
medicine, and that the herding women came from other shielings in the vicinity to harvest
leaves to be used as medication [63]. Its use for ethnoveterinary purposes is recorded in
Germany, Austria, Switzerland and northern Italy [64]. A record from Danish West Jutland
states that masterwort was a common home remedy against “destruction by evil forces” in
both animal and human folk medicine [40]. The addition of chopped masterwort and flax seed
to beer, or sprinkled over the patient’s head, was claimed to protect against the devil [65].

4. Discussion

Our knowledge of plants used in ethnoveterinary medicine by the peasantry in pre-
industrial Sweden is still limited [66]. POM’s inventories of cultural plants all over the
country show that P. ostruthium was an important plant in folk veterinary medicine, and this
has been a factor for finding and evaluating old plant material for long-term conservation.
However, we can also learn that medicinal plants that have lost their function and place
in modern gardens were sometimes neglected, and were only collected from donors with
knowledge of old traditions.

Sweden’s Virtual Herbarium includes records of masterwort from the areas around
Lima [67]. All of these are from the early twentieth century. Reported localities in the
Swedish Species Observation System (Artportalen) database show that the species was still
growing at shielings in mountainous areas in the late 1980s. This indicates that the species
has been growing continuously in the area [68]. Nevertheless, available sources do not
mention how the plant was propagated between different shielings, while this information
is reported for many other plant species in the inventory. We cannot tell why this plant was
common among Dalecarlian pastoralists, but not in the regions north of Dalecarlia where
shieling culture was also common.

POM’s inventories of heirloom plants have been based on information from the public
and trained volunteers working in the field, and the method of selection was based on
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opportunities to link knowledge of the cultivation history of a plant to living memories
or documentation of older horticultural culture [4]. This method has probably excluded
species that have lost their importance, and in those cases where masterwort has been
found, the donors’ knowledge of the plant’s historical use has been decisive. A different
method based on information from the literature, such as that describing masterwort grown
in Lima, would probably give a partially different result, but would also bring benefits
in terms of securing the provenience of the plant material. Older herbarium records are
a source material that can be important in such cases for establishing links between relict
plants and historical cultivation.

The preservation value of masterwort plant material might not be as obvious as for
other previously important medical plants that now have new functions in horticulture. For
example, the social values of southernwood (Artemisia abrotanum L.) are linked to practices
and memories of human interaction [3]. Multifunctional species such as tansy, T. vulgare,
have survived in horticulture as ornamental plants, while lovage, L. officinale, is now used
as a herb. Other former medical plants, such as rhubarb (Rheum sp.), have instead achieved
new functions as vegetables, while knowledge of the species’ medicinal qualities has now
been forgotten. Masterwort has lost its functions in Swedish gardens and practices, first as a
pharmaceutical drug and then also in ethnoveterinary medicine due to traditional livestock
breeding being abandoned and the modernisation of veterinary medicine [69]. This is
evident in the more recent (and sometimes current) use of this plant for dietary, medicinal
and veterinary purposes in other sociocultural and geographical contexts, such as Alpine
pastures, where pastoralism is still practised. Indeed, P. ostruthium prefers nitrogen rich soil
which is a characteristic of grazed pastures, especially those where cattle and herds stop for
a while (e.g., for the night), or in the immediate proximity of shielings or mountain huts.
Thus, the conservation of this species (and biodiversity more generally) may be fostered by
pastoral activities [70], and it may also be used as a medicinal resource (Figure 6).

 

Figure 6. Pasture at the shieling Rismyren, Lima parish, Dalecarlia, in the early twentieth century
(Photo Georg Renström, Courtesy: The Nordic Museum, Stockholm, NMA.0038914).

53



Plants 2022, 12, 116

Masterwort has yet not gained popularity as an ornamental plant and is seldom in-
cluded in reconstructed herb gardens. However, preserving the genetic spread of relict
plant material, recording their use and documenting ethnobotanical knowledge are impor-
tant tasks of the Swedish Programme for Diversity of Cultivated Plants in relation to the
Global Plan of Action for the conservation and sustainable utilization of plant genetic resources for
food and agriculture, developed by FAO. Collecting additional plant material from northern
localities in Sweden, such as Lima, might be important in terms of contributing to the gene
pool of the species from a global perspective [71].

5. Conclusion

A deeper understanding of traditional practices in connection with species commonly
labelled as medicinal herbs might be important when reconstructing historical landscapes
and gardens. The reconstruction of an eighteenth-century physic garden differs from the
cultivation at shielings connected to silvopastoral systems, even though the same species
are sometimes likely to be included. Both the preserved plant material and knowledge of
folk medicine and ethnoveterinary uses are crucial in order to understand and preserve
biocultural values linked to different cultural heritage elements.
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Abstract: There are an increasing number of initiatives that recognize arable weed species as an
important component of agricultural biodiversity. Such initiatives often focus on declining species
that were once abundant and are still well known, but the ethnographic relevance of such species
receives little recognition. We carried out an extensive literature review on the medicinal, ornamental,
and cultural applications of three selected species, Papaver rhoeas, Centaurea cyanus, and Delphinium
consolida, in the relevant Hungarian literature published between 1578 and 2021. We found a great
diversity of medicinal usages. While P. rhoeas stands out with its sedative influence, D. consolida was
mainly employed to stop bleeding, and C. cyanus was most frequently used to cure eye inflammation.
The buds of P. rhoeas were sporadically eaten and its petals were used as a food dye. All species
fulfilled ornamental purposes, either as garden plants or gathered in the wild for bouquets. They
were essential elements of harvest festivals and religious festivities, particularly in Corpus Christi
processions. P. rhoeas was also a part of several children’s games. These wildflowers were regularly
depicted in traditional Hungarian folk art. In poetry, P. rhoeas was used as a symbol of burning
love or impermanence; C. cyanus was frequently associated with tenderness and faithfulness; while
D. consolida regularly emerged as a nostalgic remembrance of the disappearing rural lifestyle. These
plants were also used as patriotic symbols in illustrations for faithfulness, loyalty, or homesickness.
Our results highlight the deep and prevalent embeddedness of the three iconic weed species studied
in the folk culture of the Carpathian Basin. The ethnobotanical and cultural embeddedness of arable
weed species should also be considered when efforts and instruments for the conservation of arable
weed communities are designed.

Keywords: anthropology; arable weed conservation; charismatic species; cultural history; cultural
symbols; ethnobotany; human–plants relations; medicinal plants; wild food plants

1. Introduction

Farmers and agronomists have been desperately engaged in reducing the adverse
economic effects of arable weeds for a long time. Nevertheless, arable weeds may also
exhibit beneficial properties [1,2] and they can also contribute to several important ecosys-
tem services, for example, pest control and soil fertility improvement [3–6]. Moreover,
weeds are often the basis of agricultural food webs providing food resources to many
organisms, including numerous insect and bird species, so they are considered beneficial
from a conservation or even from an agricultural point of view [7–9]. Weeds, which ex-
hibit a low level of competition with crops and provide a considerable resource value for
higher trophic groups, are sometimes distinguished as “good weeds” [10,11]. Several of
these “good” arable weed species have become threatened by agricultural intensification in
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Europe [12–14]. The decline of well-known, often colourful “emblematic”, weed species
has been recognized in several EU-level conservation initiatives, including arable plant
sanctuaries [15,16]. Nevertheless, these iconic species are also deeply embedded in the local
culture of the European rural regions and are accompanied by considerable traditional
knowledge, and ethnobotanical and cultural heritage, which is also becoming endangered
with their decline [17–19]. In turn, the regional cultural embeddedness of these species
should also be considered as an important factor in the design of the conservation pro-
grammes that are aimed at protecting arable weed communities for the future generations.

In this paper, we aim to explore the cultural embeddedness of three emblematic
arable weed species: corn poppy (Papaver rhoeas L., henceforward poppy), cornflower
(Centaurea cyanus L., syn. Cyanus segetum Hill), and field larkspur (Delphinium consolida L.,
syn. Consolida regalis Gray, henceforward larkspur), in the culture of Hungarian-speaking
communities in the Carpathian Basin in Eastern Europe from a diachronic perspective.

Although sacred plants [20], magical herbs [21,22], ritual [23] and long-lived [24] trees,
antique fruits [25], peculiar food plants [26], and orchids [27,28] are frequently subjects of
ethno-cultural botanical studies, very few studies focus on arable weed species with cultural
significance [17–19]. The three weed species in the focus of this paper were introduced
to Central Europe as archaeophytes [29] and their remains were found in archaeological
sites, also in the Carpathian Basin, from the Copper Age until early modern times [30–32].
Former field observations [33], as well as contemporaneous findings, in adobe bricks [34]
suggest that the three studied species were among the most abundant arable weeds by the
end of the 19th century in the Carpathian Basin. Due to their brightly coloured flowers,
all three species were popular wildflowers, and, despite their recent decline, they are still
well known by the general public [35–38] (Figure 1). Because of their general recognition
and charismatic nature, they could function as potential “flagship species” in conservation
programmes [39] to combat the general decline of botanical interest and awareness (also
known as “plant blindness” [40]), underlying many further recent global challenges [41].

 

Figure 1. The three studied weed species and their spectacular mass occurrences in arable fields:
(a,b) Papaver rhoeas (Hegyeshalom, NW-Hungary, 2018); (c,d) Centaurea cyanus (Öskü, W-Hungary,
2011); (e,f) Delphinium consolida (Püski, NW-Hungary, 2020; all photographs by Gyula Pinke).
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The poppy is still relatively frequent in Central Europe, probably due to its persistent
seed bank [42], and can be a noxious weed in some crops, including the opium poppy
(Papaver somniferum L.) [43] or in regions where herbicide-resistant poppy biotypes have
recently been detected [44]. The cornflower was once common in many European countries,
but it has largely declined and become threatened almost everywhere due to agricultural
intensification [12]. Now, it is considered as an indicator species of low input cereal fields;
thus, it is often addressed as a “flagship species” in conservation programmes [45,46].
The larkspur was previously widespread and is now regionally rare in some European
countries [47]. It functions as an emblematic species for reintroduction projects of rare
arable plants [48]. Currently, in the central part of the Carpathian Basin, the cornflower has
only sporadic distribution and is still decreasing, while the larkspur is still frequent [49].

In order to gather and document information about the cultural embeddedness of
the three studied species, we performed an extensive literature review, focusing on his-
torical sources available in the Hungarian language, with which we aimed to create a
comprehensive inventory of the occurrence of these species in traditional folk culture,
including medicinal, nutritional, and ornamental applications, as well as their cultural roles
in traditional festivals and children’s games. Furthermore, we complement this overview
with an outlook on the representation of these species in the visual arts and literature,
providing further illustrations of the symbolic significance of these species. By doing so,
we are opening up the “footprint” of these iconic weed species in Hungarian culture to
a broad international audience, thus making this otherwise relatively inaccessible rich
cultural heritage more accessible. We also hope that a better knowledge of this threatened
cultural heritage can help improve and enrich the predominantly negative public discourse
on arable weeds. Accordingly, to assign a weed as “beneficial” not only will its rarity
status and importance in food chains be taken into account, but also its ethnobotanical and
cultural relevance will be considered.

2. Methods

We performed a series of targeted literature searches in several Hungarian online
databases, including Arcanum, Hungaricana Közgyűjteményi Portál, Matarka, Magyar
Elektronikus Könyvtár, Elektronikus Periodika Adatbázis Archívum, and Erdélyi Magyar
Elektonikus Könyvtár. These databases only contain works in Hungarian; accordingly, our
study did not cover sources written in other languages of the Carpathian Basin. However,
Hungarian articles that describe other ethnic groups living in the same area were included.
As keywords, we used the names of the species in several forms: for scientific names
we used the Plants of the World Online (POWO) database [50] as our primary reference
(including also the main synonyms—see Introduction), whereas for Hungarian vernacular
names (including regional and local folk names), we relied on the books of Wagner [33],
Vörös [51], and Rácz [52] [i.e., pipacs, pipats, pippancs, pipanc, papics, papantz, papcsik, pipók,
vadmák, veres mák, lúdmák, czúczik, cucik, pitypalatyvirág for poppy; búzavirág, dődike, égi virág,
kék virág, csüküllő, sukollat, vadpézsma, kékkonkoly, gabonavirág for cornflower; and szarkaláb,
királyvirág, sarkvirág, sarkantyúfű, sarkasfű, dalisarkanytú, vitézi farkanytú for larkspur]. We
combined the species names with further search terms identifying possible cultural uses
(e.g., the Hungarian terms for “ethnobotany”, “medicinal”, “remedy”, “edible”, “food”,
“fodder”, “dye”, “ornamental”, “bouquet”, “wreath”, “garden”, “toy”, “game”, “festival”,
“religion”, “feast”, “harvest”, “folklore”, “belief”, “symbolism”, “art”, “motif”, “handicraft”,
“painting”, and “poetry”). For the literature databases which made this possible, we also
extended the search to the whole text of the primary studies, and not just the title, abstract,
and keyword fields. The studied historical sources are presented in Tables 1–3.

In a second step, our search expressions were translated into English, and we repeated
the search in four selected major scientific literature databases (Web of Science, Scopus,
Google Scholar, and ResearchGate). With this follow-up search, we aimed to place our
results into a broader European context.
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Most of the results are presented in a narrative format, but in the case of a few complex
subtopics, that were particularly interesting and rich in details (medicinal uses, religious
uses, and symbolic connotations related to human characters and feelings), we constructed
tables to enumerate the results in a more structured form. For the interpretation of the
archaic Hungarian names of diverse ailments, we used the book of Magyary-Kossa [53].
To present plant parts and modes of preparations, we followed the terminology of the
American Botanical council [54].

In order to find relevant illustrations for our results, we made further ad-hoc searches
on the websites of several Hungarian museums, other institutes, and online collections,
applying the scientific and vernacular names of the target species as the main search terms.
For some cultural uses without available original images, we created our own illustrations
by reconstructing “animated scenes” depicting the activities (e.g., for children’s games) or
by using related contemporary items (e.g., for medicinal and food dying uses).
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3. Results and Discussion

Altogether, we found 108 publications discussing the ethnobotanical uses of the three
studied arable weed species in the relevant Hungarian literature published between 1578 and
2021. In terms of their medicinal usage, we found 100 records in 43 documents. Among
these notes, 42 refer to P. rhoeas, 39 to D. consolida, and 19 to C. cyanus. There is a great
variety, both in the therapeutic purposes and mode of application, of each species (Table 1).
P. rhoeas stands out with its sedative influence, D. consolida was primarily applied to stop
bleeding, while C. cyanus was most frequently used to cure eye inflammation. In relation
to food items, P. rhoeas was mentioned in four publications, as a famine food, delicacy, or
food dye; while D. consolida was mentioned in two papers, as a food colouring or a delicacy.
Four papers asserted the melliferous potential of C. cyanus, and one paper suggested its
potential for grazing livestock. Ten articles highlighted the importance of these species as
ornamental plants. Twelve papers described the role of these wildflowers in rituals and
traditions related to (cereal) harvest, while their role in religious festivities, especially in
Corpus Christi, were reported in ten. The cultural significance of these species for children’s
games and toys, particularly that of P. rhoeas, was presented in 13 studies. We also found
20 studies that discussed the role of the studied species in folk art. These plants are also
regularly depicted in the visual arts and literature—from which a few iconic ones will also
be discussed to illustrate the symbolic meaning and metaphorical applications of these
species and to highlight the deep cultural embeddedness of these charismatic arable weeds.

3.1. Medicinal Uses

The first written records between the 16th and 17th centuries concern only P. rhoeas and
cover a very broad scale of remedial power from insomnia through gum diseases, intestinal
pain, St Anthony’s fire (erysipelas), and bleeding (Table 1) [55–57]. In the late 18th century, this
plant was considered a panacea [62]. At the same time, physicians started to recommend it for
respiratory disorders [61] and the plant later became a general cough reliever in Hungarian folk
medicine [68,75,79,80,87,94,96]. P. rhoeas also used to be listed in many European dispensatories
as ‘syrupus rhoeados’, a sweet infusion made of poppy petals that was most notably used as
a red colouring in pharmaceutical mixtures [114]. Poppy heads were also widely used as a
sedative-hypnotic tool to calm crying babies, who would suck on this “pacifier”, producing
sounds such as “peep-peep” while gradually sinking into a deep sleep [52]. According to
Rácz [52], this practice was so widespread that these baby sounds can even be related to the
etymologic origin of the Hungarian name of the poppy (“pipacs”).

The earliest Hungarian hint of the medicinal application of D. consolida is in a set
of handwritten margin notes from the very beginning of the 18th century: “When the
blood of your nose starts to run heavily, take the herb called larkspur growing among wheat,
dry it, smash it, and blow it into the nose with vinegar.” [58]. Even though this plant was
later suggested to treat many different ailments, its most important application was to
halt diverse types of bleeding, including wounds and gynaecological complaints, as a
topical treatment [65,66,69,71,73,76,84,85]. While most sources do not specify the type of
bleeding, in many cases, the context suggests gynaecological problems. The plant was
prepared and administered in diverse ways against bleeding. For example, its herb would
have been boiled together with bathwater and served as hot as the patient could bear,
or it could also be used “secretly”, smuggled under shoe inserts to cure an unspecified
bleeding [71,76]. In some cases, the larkspur was also administered internally when its
decoction was mixed into red wine [65], brewed together with beer [66], or extracted in
a brandy tincture [85]. In some Hungarian regions, fumigation with D. consolida was
conducted to cure gynaecological bleeding or to prevent premature childbirth, and it was
also applied as a component of breast plasters in the case of mastitis [65].

In Hungarian folk medicine, the flowers of C. cyanus were used as a poultice for eye
inflammation since the 18th century [60,61,63], and this stayed in use as its most common
application until the middle of the 20th century [78,86,92,94,96]. Table 1 shows that it was
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also utilized in diuretic therapies [78,79,83] and we also found a record demonstrating that
it was used to mitigate heart palpitations [86].

Related to the collection of these herbs, there is an interesting observation from 1798 in
a book by Veszelszki [63]: “Hard-working fathers and mothers send their children, who are
regarded too weak to bear heavy work, to pick poppy flowers in the fields in midsummer, which
they sell, or dry in sites where there is no sunlight.” This suggests that this plant was gathered
and processed mainly by children at the turn of the 18–19th century. Later, during the
Great War, there was a special ministerial decree to oblige school-teachers to organise their
pupils to harvest medicinal plants (particularly the poppy and cornflower) during the
summer holiday, which was intended to mitigate the general scarcity of medicaments in the
era [115]. According to the yearly Hungarian pharmaceutical bulletins of the era, the poppy,
cornflower, and larkspur were among the most popular medicinal plants gathered from
the wild, which could be sold at a relatively good price until the 1960s. While the direct
pharmaceutical usage of these drugs was gradually declining, they were still important
for the beauty industry, mainly as components for face creams [116]. Today, these plants
are rarely used for medicinal purposes and the poppy is even regarded as obsolete in
modern phytotherapy. However, all these plants are still used in herbal tea blends in small
quantities as minor “corrigents” to improve the colour of the infusion (Figure 2) [117].

 

Figure 2. Traditional medicinal products from the three studied species, including (a) dried petals of
corn poppy (Rhoeados flos); (b) ray florets of cornflower (Cyani flos); and (c) tepals of field larkspur
(Calcatrippae flos) (Photographs by Gyula Pinke).

P. rhoeas was also extensively used as a soothing agent for various ailments in Poland [18],
Serbia [118], Italy [119–127], Greece [128], Spain [129–132], and Turkey [133–135]. The
poppy was also used outside Europe, e.g., in Morocco [136], Algeria [137], Tunisia [138],
Iraq [139], and Iran [140]. In most cases, the flower, or less frequently its seeds, was
prepared for traditional medicines. In Italy, a poppy was also administered to crying babies
to induce sleeping but in the form of a decoction [120], while, in Kosovo, an infusion
made of poppy seeds was used for a similar purpose [141]. The use of a larkspur as
a remedy was also documented in Switzerland: if a woman suffered from discharge,
she placed a larkspur in her shoes and kept it there for three days [142]. In Northwest
Europe, chirurgeons also applied a larkspur on wounds and broken bones [142]. Wound
treatments with D. consolida were also performed in Serbia [143] and Catalonia [144],
and the plant was also used for diuretic therapies in Romania [145] and Italy [146]. The
cornflower was also valued as a disinfectant for eyes and wounds in the Renaissance
herbals of Western Europe [142], and it was used as a folk remedy for eye diseases in
Belarus [147], the Polish–Lithuanian–Belarusian borderland [148], Kosovo [141], Bosnia
and Herzegovina [149,150], Italy [122,151], Spain [144], and Armenia [152]. Furthermore, it
was also used in diuretic therapies in Belarus [147], Ukraine [153], and Bulgaria [154], and
to relieve heart palpitations in Italy [155]. The plant was also used for blood purification
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and cleansing the respiratory tract by traditional Polish herbalists [156], as well as in
Lithuania [157] and Kosovo [141]. In Ukraine, cornflower tea was once considered as a
panacea [158]. All these plants are still used in herbal tea blends in small quantities as
minor “corrigents” in some European countries [142,159].

3.2. Food Uses

There are only a few records in Hungarian literature mentioning that the studied
species were directly consumed as food items. The large buds of P. rhoeas were sporadically
consumed as a famine food in the 19th century [160], but in some regions they may have
also been consumed more regularly [161]. Two cases of accidental poppy poisoning of
children were reported in the Austrian–Hungarian borderland in the early 20th century by
Barsi [162], who suspected that more undocumented cases of fever and dazed sleepiness
among children may have been caused by the consumption of these attractive, large, and
apparently delicious buds. According to Barsi [162], poppy consumption may have spread
to Western Hungary from neighbouring Styria and Carinthia, where the plant used to be
consumed as a vegetable, even as pottage.

The petals of a poppy were gathered not only for folk remedies and pharmaceutical
dye, but they were also used to colour cheese, cakes, and wine [163] (Figure 3). Similarly, the
flowers of D. consolida were also used as a food dye; mixing the original green dye with alum
could turn it blue, and both colours were utilized by confectioners [33]. This species was also
picked by children, who sucked out the nectar from the long spurs of its flowers [164].

In many European countries, P. rhoeas used to have more significant culinary appli-
cations. However, in Italy, young poppy leaves are still eaten raw in mixed salads, or
cooked in vegetable soups, omelettes, and pizzas [165–172]. Similar usages have also
been reported from Croatia [173,174], Bulgaria [175], Greece [176], Spain [177,178], and
Turkey [179,180]. From the latter country, there were even recent intoxication cases re-
lated to its consumption [181]. In Italy, poppy seeds were used to flavour bread and
cookies [171,182]. The poppy was also used as a component of alcoholic drinks in Croatia
and in Catalonia [132,174]. Additionally, poppy petals were used as a food colouring in
Croatia [183] and as an ingredient for cosmetics, including lipsticks and cheek make-up in
Italy [171,184,185]. The bright red colour of poppy petals was also utilized as a fabric dye
in Italy [186]. Polish ethnobotanists reported that the very young shoots of C. cyanus were
added to non-sour soups, while its flowers were combined with sugar to make wine and
beer; moreover, they were also used to dye vinegar [147,173,187]. Cornflower infusion was
also used for cosmetic purposes in Italy; it gave a special gloss and blue nuance to grey and
white hair [185]. The green pigment from the flowers of D. consolida was also used in dying
confectionery in many parts of Europe [142].
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Figure 3. Food applications of the studied species, including poppy petals and cornflower flowers,
used to dye and decorate homemade black elder (Sambucus nigra L.) syrup (a–d); handcrafted cheese
(e,f); and cakes (g,h) coloured using poppy petals and petal extracts (Photographs by Gyula Pinke).

3.3. Fodder and Ethnoveterinary Uses

The arable fields stuffed with the poppy, cornflower, larkspur, and other weed species
also provided important bee pastures [188], thus contributing indirectly to a further impor-
tant food resource (honey). One of the earliest beekeeper books printed in Hungary [189]
mentions that honeybees adored C. cyanus so much that they visited these flowers in mass
quantities even in the period of linden (Tilia sp.) blossom. In the first part of the 19th
century, this plant was regarded as one of the best melliferous plants, and bees could gather
its nectar and pollen for up to six weeks [189], producing large amounts of greenish-yellow,
delicious, monofloral honey [190]. Even in the middle of the 20th century, large amounts
of C. cyanus pollen could still be detected in almost every type of summer floral honeys
in Hungary [191]. Although P. rhoeas does not produce considerable amounts of nectar,
it was also significant for beekeepers due to the large amount of pollen gathered by hon-
eybees [190]. Among the three studied species, C. cyanus was also reported to have been
used as an occasional livestock feed grazed on by sheep [192]. Occasionally, P. rhoeas was
also foraged by animals, but it could be severely toxic, causing spasms and intestinal pain,
sometimes with lethal consequences [193].

The larkspur was also applied for veterinary purposes. In West Hungary, its decoction
with horse chestnut (Aesculus hippocastanum L.) was used to cure haematuria in cattle [73].
In North Hungary, infusion from a larkspur and other plants was mixed with foremilk and
was given for newborn calves to secure fertility and milk-benefit, as well as to protect against
witchcraft [82]. An interesting magical healing process was reported from Transylvania; in
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the case of a cataract, a larkspur was tied to the horn of the livestock on the opposite side
of the sick eye [84].

The poppy was also used for animal feed in Turkey [179], particularly for rabbits and
pigs. In Italy, poppy leaves were given to hens to increase egg laying [171], and, today, its
seeds are still used as birdseed [120,186]. In Sicily, poppy flowers were once fed to farm
animals in large quantities to stun them before slaughter [194].

3.4. Ornamental Uses

The first historical record of C. cyanus and D. consolida being cultivated in Hungary as
ornamental garden plants comes from the 17th century [195], but these plants could have
actually been grown for ornamental purposes since the 11–12th centuries [196]. P. rhoeas was
also planted in gardens in the Renaissance era [70] and it was still cultivated sporadically in
the 19th century [163]. In the late 20th century, when the arable flora suffered a significant
decline [197], the ethnographer, Béla Gunda, observed in many villages that people were
striving to “save” the disappearing cornflower: “Village women gather the cornflower seeds
which they sow in their small gardens in the autumn or spring, so that this flower, a folk favourite,
could continue to thrive there” [198]. Today, the seeds of all three species studied in this
paper are commercially available in Hungary [199]. Nevertheless, they are relatively rare
in gardens, where they have been replaced by more fashionable horticultural cultivars
developed from their close relatives (Figure 4). They also used to be popular as cut flowers,
providing a small temporary income source to impoverished women [73]. Monofloral and
mixed bouquets of these wildflowers were regularly sold in flower markets as recently as the
1950s [200]. In Romania (Transylvania), they are still gathered for decoration in vases [96].

 

Figure 4. Delphinium consolida and Delphinium ajacis L. in a street garden (Markotabödöge, NW
Hungary, 2020. Photograph by Gyula Pinke).

These colourful flowers have also been popular ornamentals in many other parts of
Europe. Both P. rhoeas and C. cyanus have been cultivated since the 16th century throughout
Central Europe as garden plants [201,202], which may partly be motivated by a high
demand for wreaths [201]. The cornflower was a beloved species in the home gardens of
Austria, where it seems to have maintained its high popularity until relatively recently [203].
The diverse horticultural varieties of D. consolida have also been common in many gardens
of Central Europe [204]. P. rhoeas and C. cyanus have also been used to embellish bouquets
in some regions of Spain [205], and bouquets and wreaths from C. cyanus are still sold in
open-air markets in Poland [206].

3.5. Cutural Uses
3.5.1. Harvest Festivals

Gál [207] suggests in a short story that wildflowers were important emotional factors in
setting the atmosphere of cereal harvests of the past, adding a little colour to the otherwise
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long and laborious days: “The harvest goes on like a song, it has rhythm and melody. ( . . . ) The
little flames of the poppies, the blue glitter of cornflowers and larkspurs. Every colour, every rhythm,
every beauty all together” (Figure 5a). These flowers were closely associated with harvest
rituals and celebrations, which usually took place both at the beginning and end of the
harvest period (Table 2). This period was typically opened with the ceremonial “binding”
of the landlord (or steward) during their first visit to the harvesters when the landlord was
symbolically tied up with a rope made of the first ears that were decorated with arable
wildflowers [99,104] (Figure 5b). The first ears were often regarded to have magical powers,
carrying God’s blessings, which would ensure an abundant yield for the next year [97]. The
first available report of wreaths made by the harvesters to celebrate the end of the harvest
originates from 1806 [208]; however, this record still lacks any mention of wildflowers.
Though, by the middle of the 19th century, these plants reportedly became key components
of the wreaths [98,99].

 

Figure 5. The studied species in historical artworks: (a) cereal sheaves with corn poppy and corn-
flower (postcard with good wishes for a newborn baby from May 1905, collection of Gyula Pinke);
(b) ceremonial binding of the landlord (drawing by Mihály Szobonya, source: Vasárnapi Újság,
1888, 35 (28): 457; (c) harvesters with a harvest wreath (postcard, Ostoros, N Hungary, 1910–1920,
© Zempléni Múzeum); (d) harvest festival (Kazár, N Hungary, 1940. Photograph by Géza Buzinka,
courtesy of Fortepan).

According to a note from 1870, harvest workers spent their evenings together singing
and wearing colourful wreaths made of various wildflowers during the harvest period [100].
This idyllic image of bucolic harvest celebrations became prominent in many subsequent
documents in the late 19th and early 20th century. Nevertheless, it is good to keep in mind
that, during this period, the Hungarian government started to recognize the untapped
potential of rural traditions in building a national image, and harvest festivals became an
important component in this new “country marketing”. During this period, various forms
of guidelines and recommendations were issued by various government agencies, some-
times even prescribing the components of harvest wreaths. These recommendations were
then mixed with pre-existing traditions at the local level, which makes it difficult to sepa-
rate the genuine traditions from the new ‘top-down’ trends [209]. The recommendations
were outlined in the following protocol: when the toughest part of the work, the reaping,
was finished, a large wreath was made from the thickest ears, intertwined with poppy,
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cornflower, larkspur, corncockle (Agrostemma githago L.), and vetch (Vicia sp.) flowers, as
well as fancy ribbons (Figure 5c). Then, the harvesters carried it through the farm in a
solemn march, singing aloud (Figure 5d). The wreath was delivered and handed over to
the landlord with a nice speech and, in exchange, he thanked the workers for all their hard
effort. Subsequently, the harvest ball could be started with live music, traditional costumes,
and a lot of dancing and shouting [88,97,99,101,103–105].

In some regions, a wreath or a bunch of ears with all these wildflowers was taken to the
homes of the harvesters where it was hung on a wooden beam. These hanging decorations
were then left in place for a long time, the maturing seeds of the drying wildflowers were
saved and added to the sowing seeds to be used in the following autumn or given to hens
to increase egg laying [99].

These flowers used to have similar roles in Czech, Romanian, and Russian harvest
celebrations [99,210].

3.5.2. Religious Ceremonies and Rituals

The three studied wildflowers were also important props in several religious celebra-
tions that took place during the summer months (Table 3). The most significant liturgical
event related to arable wildflowers was the feast of Corpus Christi, which is celebrated two
months after Easter in the Catholic calendar, typically in late May or early June. The event
was celebrated with spectacular processions in several regions of Hungary. To prepare
for this feast, children were sent out to the countryside to gather flower petals, especially
those of the poppy [108]. Then, during the procession, the priest carrying the Holy Com-
munion was followed by a group of young girls dressed in white holding the petals in
small baskets and tossing them around in such an abundance that the ground was often
fully covered in a floral carpet (Figure 6a,b). According to the reports of Horváth [108] and
Demeter [110], the poppy was preferred because it produced the most spectacular floral
carpet, but the flowers of the cornflower, corncockle, tuberous pea (Lathyrus tuberosus L.),
and marguerite (Leucanthemum vulgare Lam.) were also used. Later, the petals of roses (Rosa
sp.) and peonies (Paeonia sp.) became more frequent, and bouquets of garden flowers were
also integrated into this celebration. The flowers from Corpus Christi, blessed with the
Holy Communion, used to be one of the most respected paraliturgical items for Catholic
Hungarians [112]. After the ceremony, these flowers were taken home by the churchgoers
to save their houses from lightning strikes or to treat sick children and animals (e.g., via
fumigation or infusion baths) [107–111].

 

Figure 6. Flower carpet for the procession of Corpus Christi in Budaörs, Hungary (a) 1940; by
unknown photographer; (b) 1943; photograph by Carl Lutz; donated by Archiv für Zeitgeschichte
ETH Zürich/Agnes Hirschi. Courtesy of Fortepan).

In communities that follow Eastern Christian traditions (Greek Catholic, Orthodox),
the most important feast involving wildflowers was the birth of John the Baptist (Ivana
Kupala). In the Greek-Catholic villages of Northern Hungary, this feast was celebrated with
bunches of flowers from the fields, meadows, and gardens that typically included large
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amounts of the larkspur and cornflower. These flowers were then taken to the church and
blessed by the priest at the end of the liturgy (Table 3), which endowed them with magical
properties, and they were used for making decoctions, and vapour or fume treatments to
heal children and livestock [211]. In the settlements of Southern Hungary, populated by
ethnic Romanians and Serbians of the Orthodox faith, John the Baptist (Ivana Kupala) used
to be celebrated on 24 June (Table 3). For this event, children and elderly women went
to the fields and meadows to pick flowers, which were then bundled into large bunches
and wreaths. The mainstay of these wreaths was yellow bedstraw (Galium verum L.) but
the poppy and cornflower were also common components. These wreaths were flung
up onto the thatched roofs and, if they fell off, it was considered to be a bad omen (e.g.,
prophesising death), while if they remained on the roof, it was believed to be a good sign
(e.g., the young girl of the family would get married soon) [113].

The celebration of the Orthodox Pentecost, which usually followed its Catholic coun-
terpart by several weeks, also involves some traditions related to arable wildflowers. In
the Romanian and Serbian communities discussed above, Pentecost involved a traditional
wheat blessing ceremony where wildflower wreaths were prepared and blessed. These
wreaths were later placed into the wells (to prevent water pollution) or were fed to livestock
(to prevent diseases) [113].

According to Luczaj [212], floral decorations and a petal toss were featured in Corpus
Christi processions in many European countries until the 19th century. Poland seems to
be the last refuge for the once widespread tradition of blessing floral wreaths for Corpus
Christi in which the most important flowers used are roses; however, the cornflower and
poppy can be found in them as well [212]. Cornflower bouquets were also used in Orthodox
Pentecostal rituals in western Ukraine. In this region, the seedpods of P. rhoeas were used
for decoration in other religious festivities (Easter, Feast of the Transfiguration) [213]. In
certain regions of Spain, both P. rhoeas and C. cyanus were also the subject of magical and
religious beliefs and practices [205].

3.5.3. Children’s Culture

The relatively large and brightly coloured flowers of the poppy captivated the atten-
tion and imagination of children as well. Particularly in smallholder families, where the
grandparents, parents, and larger children used to make various types of “poppy puppets”
throughout the Carpathian Basin [164,214–219]. According to Ortutay [220], the starting
point of making a poppy puppet was a poppy bud; first, the sepals were removed, then,
the petals were folded down and tied with a blade of grass. This resulted in something that
looked like a doll in a red robe (the petals), whose head was the ovary, and the stamens
formed a collar. With a few finishing touches, these dolls could be turned into various
figures, e.g., an elegant lady, a devil, or the baby of a larger rag doll, which could be used
creatively while playing, e.g., as the participants of a wedding or a funeral. In a wedding
game, a poppy with white petals was typically used to make the bride, while the red
ones were used for the groom and the other guests. In a burial scene, a white poppy was
selected for the decedent and the priest was red [164,214–219] (Figure 7a). Sometimes, these
dolls were dressed up with further accessories, e.g., with a necklace woven of larkspur
flowers [164,214].

Moreover, before unfolding a poppy bud, a colour-guessing game accompanied with
the nursery rhyme of “Is it beer, is it wine, is it brandy, or is it a pink ribbon?” was often
played by children in the Carpathian Basin. A poppy with rusty-reddish petals repre-
sented “beer”, red was “wine”, white was “brandy”, and a pink poppy stood for the
“ribbon”. If the answer was right, the respondent received a treat (e.g., they could eat
the petals or received a flower from the questioner), otherwise they had to pay (e.g., with
another poppy flower) [161,217,221]. In other popular children’s games, poppy petals were
snapped with the lips [222] (Figure 7b) or poppy buds were hit on the back of the hand [70]
(Figure 7c). Thus, similar to the German names (e.g., “Klatschmohn”, “Klapperrose”, and
“Klatschrose”), the Hungarian name of this plant (“pipacs” and its archaic forms “pippancs”
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and “papics”) could also be of onomatopoeic origin (closely related to the words “pattint”
[snap] and “pacskol” [slap]) [52]. These words probably came into existence before the
first half of the 16th century independently of other languages [223], which suggests a
long-standing cultural relationship to this plant by the Hungarian ethnic populations living
in the Carpathian Basin. The poppy was also frequently represented as a character in tales
and poems for kids, often in a protagonist role as the “poppy king”, “poppy lady”, or a
“little poppy”. These fabulous heroes usually had a red face, wore red clothes, and made
bright, flirtatious appearances [36].

 

Figure 7. Animated scenes with old-fashioned children’s toys: (a) puppets made from poppy
flower; (b) snapping poppy petals on the lips; (c) snapping a poppy bud on the back of the hand
(Mosonmagyaróvár, NW Hungary, 2019); (d) a cornflower wreath and a bunch of larkspur (Halászi,
NW Hungary, 2022) (Photographs by Gyula Pinke).

The cornflower was also used to make wreaths by young Hungarian peasant
girls [63,84,215] and the decorations made of larkspur flowers were also highly appreciated
in wedding games [224] (Figure 7d). On the day of Pentecost, the cornflower was used as a
gift of love in some Hungarian regions where lads gave small bunches of the cornflower,
sometimes accompanied with other wildflowers, to the girls they liked most [225].

Poppy dolls were also popular among children in Germany and Central Italy [171,204].
Italian children also used to play a colour-guessing game with the still closed flower buds,
saying “frate, monaca o cappuccino?” (monk, nun, or capuchin?) [171]. In Italy, poppy ovaries
and seed pods were also played with as “stamps” that left a nice mark on the skin [171,182].
One of its German folk names (“Tintenblume”) indicates that a red ink could also be made
from the petals by the children [204]. Folkloric records suggest a widespread use of the
poppy in children’s games within [226] and beyond Europe [227]. The cornflower was also
listed in one of the earliest ethnobotanical inventories as a plant used in children’s games
in Germany and Upper Austria [228].

3.5.4. Visual Arts

Together with the rose, carnation (Dianthus sp.), and later tulip (Tulipa sp.), the
cornflower has been one of the oldest and most archaic floral motifs in Hungarian folk
art [229,230]. The cornflower used to be particularly popular as a Christian motif, appear-
ing regularly in diverse religious contexts, e.g., on painted church ceilings [229] (dated
16th c.), [230] (dated 18th c.); embroidered church tablecloths (Figure 8), [231,232] (dated
17th c.), [233] (dated 1898); altar cloths [234] (dated 17th c.); and vestments [235] (dated
1792), [236] (dated 20th c.). Furthermore, from the 19th century, the cornflower has gradually
infiltrated the decoration of household items, including sheets [231] (dated 19th c.); bon-
nets [237] (dated 19–20th c.); chests [238] (dated 1853); ceramic pots [239] (dated 1926–1929);
and horn carvings [240] (dated 19–20th c.). From the 17th century, the motifs of the poppy
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also emerged, first on pewters [241] (dated 17th c.), but later it became a favourite ele-
ment on diverse folk embroideries [242] ranging from liturgical tablecloths [243] (dated
1897), [244] (dated 1915) to evening dresses [245] (dated 20th c.). In some regions of Hun-
gary, larkspur flowers also became popular floral motifs on embroideries as well as wall
paintings [246].

While these wildflowers do not belong to the most common floral motifs of Hungarian
folk art, they are present in several traditional ornamental styles. Cornflower, poppy,
and larkspur motifs also appear among the famous patterns of Kalotaszeg (T, ara Călatei)
in West Transylvania, Romania, probably originating from the 18th century [247]. These
wildflowers are also prominent motifs in the embroidery techniques from Torontálvásárhely
(Debeljača) (Figure 9a) and Ada (Figure 9b), both developed during the 20th century in
Vojvodina, Serbia [248–250]. Despite the fact that other, older folk-art styles used strongly
stylised floral patterns and were largely detached from any concrete species [251], these
new styles applied relatively easily recognizable naturalistic and recognizable figurative
floral motifs. In the case of Ada, these motifs include the corncockle, marguerite, and
buttercup (Ranunculus sp.), in addition to the three studied species [248]. Furthermore,
some of these appear on traditional hand-embroidered slippers in nearby Szeged (Hungary,
Figure 9c) [252,253]. Traces of these folk-art styles were adopted by more recent “souvenir
folk art” designed and mass produced by business ventures trying to meet the demand of
tourists [254].

 

Figure 8. Fragment of a panelled cover cloth (late 17th century, Calvinist church of Marosvécs
[Brâncovenes, ti], Transylvania, Romania). Cornflower is located in the centre of the motif from
which carnations and tulips emerge. The central cornflower is a favourite stylistic element of
Transylvanian embroideries (Museum of Applied Arts, Budapest. Photograph by Áment Gellért. ©
Iparművészeti Múzeum).

The cornflower is also one of the most popular motifs on a popular high-end product
line of the Hungarian porcelain manufacture ‘Zsolnay pottery’ (Figure 10a) [255]. Fur-
thermore, the three wildflowers examined are also often featured on other hand-painted
ceramics (Figure 10b). The cornflower and poppy were popular elements of the Hungarian
Art Nouveau at the turn of the 20th century (Figure 11). In Hungary, Pál Szinyei Merse is
the most eminent painter in terms of depicting emblematic landscapes with vibrant poppies
at the end of the 19th century [35]. He created those pictures on his provincial estate, which
became masterpieces of Hungarian naturalism (Figure 12a). He was characterized by the
art historian Antal Hekler [256] as, “ . . . a warm-hearted interpreter of the Hungarian reality
aflame with poppies”. The studied three wildflowers were also frequently illustrated in genre
paintings (Figure 12b) and still life pictures (Figure 12c).
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Figure 9. Contemporary folk embroideries with wheat ears and arable wildflowers motifs: (a,b) tex-
tiles from Vojvodina (N Serbia) with motifs from Ada (a) and Torontálvásárhely [Debeljača] (b) (both
manufactured by Veronika Serfőző, photographs by Ágnes Nagy Abonyi. Courtesy of Rozetta
Kézműves Társaság, Zenta); (c) Slippers from Szeged (S Hungary, courtesy of Sallay Szegedi Papucs).

 

Figure 10. (a) Porcelain vase with cornflower motifs (Zsolnay factory); (b) Hand-painted wall plate
ceramics (Photographs by Gyula Pinke).
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Figure 11. Ceramics from the Hungarian Art Nouveau: (a) Vase with red poppies (ca. 1900, Zsolnay
factory, Museum of Applied Arts, Budapest. Photograph by Jonatán Urbán and Dávid Kovács.
© Iparművészeti Múzeum); (b) Cup with cornflowers (1896, Henrik Giergl company, Museum of
Applied Arts, Budapest. Photograph by Ágnes Kolozs. © Iparművészeti Múzeum).

 

Figure 12. Hungarian paintings featuring arable wildflowers; (a) Meadow with poppies (Pál Szinyei
Merse, 1896; Museum of Fine Arts, Budapest; © Szépművészeti Múzeum 2022); (b) Summer (The
reproduction cards of the ‘Publisher Könyves Kálmán’. Reproduced after: A hatted lady with a
bouquet of arable wildflowers, Fülöp Szenes, 1913. Courtesy of Bedő Papírmúzeum); (c) Bouquet of
arable wildflowers (Gizella Czeglédi, 1999. Courtesy of Gizella Czeglédi).
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The three studied wildflowers have also been popular decorative elements in folk art
in several other European countries over the last few centuries [18,257,258]. According
to Polish-Ukrainian beliefs, the cornflower was one of the favourite flowers of water-
nymphs [259]. The cornflower was also often depicted in paintings during the Middle
Ages and the Renaissance period, frequently seen in Christian frescos as a symbol of
Mary or Christ [17,142]. In modern art, the French impressionist, Claude Monet, garnered
worldwide fame with vibrant poppies in his paintings [260].

3.5.5. Literary Works

Sándor Petőfi, the most famous Hungarian patriotic poet of the 19th century, wrote:
“The fields are filled with flowers, you will find/Poppies grow in gay profusion/All genera, every
kind” (“Szántóföld szépen virít,/Termi bőven a pipacsnak/Mindenféle nemeit”). In this satirical
poem, published in 1847, the thriving poppies refer to the negligence of lazy Hungarian
landlords of the era. Another famous epic of Petőfi, titled “John the Valiant” (“János vitéz”,
1844), was transformed into an opera by the composer Pongrác Kacsóh in 1904. In this
opera, the poppy emerges as a symbol of homesickness and patriotism. At the climax of
this piece, the sound of a flute touches John’s heart, who says: “Back home, poppies and
larkspurs have started to bloom, by the time I get home it will be time for harvest . . . ”.

In the first half of the 20th century, the poppy, sometimes also the cornflower and lark-
spur, appears as metaphorical illustrations of the Hungarian homeland and folk spirit [35].
“Hungary, my beautiful mother country with poppy flowers and wheat ears”—passionate excla-
mations, similar to this one written by Mici Gruber (1928), were quite common in public
magazines of the era. In the early 20th century, this flaming red flower could also symbolize
the increasingly popular revolutionary political movements. “The rich fields are set ablaze in
poppies/by the fiery wonder of the Hungarian summer” (“Pipacsot éget a kövér határra/A lángoló
magyar nyár tűzvarázsa”)—this is the iconic beginning of one of the most famous poems of
Gyula Juhász in 1918, where the poppies in the glowing landscape became an impressionist
personification of the growing societal tensions, possibly heading towards an imminent
revolution [261].

One of the novels by Zsigmond Móricz, a famous writer of the early 20th century,
titled “Poppies on the sea” (“Pipacsok a tengeren”) (1908), takes place on the Great Hungarian
plain, which was flooded by the Tisza river, and the flowers were floating on the surface
(Figure 13). In this story, a little boy, who is the writer himself, falls in love with a little
peasant girl wearing a red skirt, and secretly calls her “my little blood red poppy flower” (“Kis
vérszín pipacsvirágom”). This suggests that the plant can also be associated with emotional
infatuation. Poems by Károly Szász (1930) make a similar association, connecting the poppy
to burning love: “Poppies were burning in the grass/blazing like your kisses/red like my blood/I
stuck a poppy in your hair” (“Pipacsok égtek lángolva a fűben./Tüzesek, mint a csókod,/Pirosak,
mint a vérem./Egy pipacsot én a hajadba tűztem”). This passion is further intensified by Lajos
Nechanszky (1932): “Your lips, the trembling blood red poppies/( . . . ) are whispering their
glowing embers at me” (“Imbolygó, vérszínű pipacs a szád/( . . . ) és rámsusogja forró parazsát.”).

Nevertheless, due to the short life and quick fall of its petals, this plant was also
considered as a metaphor of impermanence, and the resulting sorrow and lovesickness. As
Mihály Tompa illustrates (1853): “Oh, its ornaments are so perishable/they blow in the morning
and fall before the evening!” (“Ah, de dísze oly múlandó./Reggel nyílik, estig elhull!”). In his poetry
book titled “When you were poppies”, László Király (1982) makes a dramatic observation:
“Youth is gone in a flash of red poppies” (“Tovatűnt az ifjúság pipacsszínű lobbanása”) [262].
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Figure 13. Drawings by Rozi Békés for the illustration of Zsigmond Móricz’s novel “Poppies on the sea”
(1908), where a major flood on the Tisza river causes the red flowers to float (Courtesy of Rozi Békés).

The cornflower was often used with nostalgic intent, to invoke the intimate atmosphere
of harvests from days gone by. For example, Ferenc Mátyás (1952) wrote: “Cornflowers in the
girls’ hair/flames in their eyes and hearts/their songs tear sorrow apart/as they are binding wheat into
sheaves.” (“Búzavirág a lányok hajában,/szemükben is, szívükben is láng van./Száll a daluk a bút
összetépve,/úgy kötözik a búzát kévébe.”). According to an old legend [37], possibly originating
from Western Europe [142], God made this flower blue, so that bent-over peasants could
still admire the colour of Heaven during their tough work in the fields. This legend can
also be traced back to a metaphor by Ferenc Mátyás (1952): “As if the sky broke into pieces/and
it would shine down here” (“Mintha az ég darabokra törne,/s csupakéken itt lenn tündökölne”).
Sometimes, the flowers came with a stronger religious meaning, as illustrated by József
Erdélyi (1935): “Your blue colour, like the clean, almighty sky/is an ethereal virgin faraway!” (“Kék
színed, mint a tiszta, magas ég,/a földöntúli, szűzi messzeség!”). István Toronyi (1932) also refers
to the divine origin of this plant: “Holy water dropped to your nice blue clothes/when you became
in holy baptism/cleansed from sin: the flower of God.” (“Szenteltvíz hullott szép kék ruhádra/S akkor
lettél te szent keresztségben/Bűntől tisztulva: Isten virága”). Accordingly, the cornflower used
to be a universal symbol of innocence, virginity, perseverance, and faithfulness [263–265].
At the same time, this plant was often used as a metaphor of gentle and tender love, as Jenő
Dsida (1930) expresses: “I silently sigh the blue love of cornflowers towards you” (“Csöndesen
feléd sóhajtom a búzavirágok kék szerelmét”).

The deep relationship between the larkspur and farmers is reflected in the works
of several poets from a peasant descent [38]. As György Dénes (1961) illustrates: “I am
walking on peasant-fields again/ . . . larkspurs are gently guiding my path” (“Paraszt-mezőkön
járok újra/( . . . ) szarkaláb hajlik/szelíden útamra”). This plant could also encapsulate nostalgic
memories, suggesting that this flower could be an important element in making an imprint
on youth, as it is in the case made by Imre Oravecz (1997): “You also used to be a child/holding
a quail chick in your hands/walking barefoot on soft grounds/picking larkspur at sheaves bind-
ing” (“Voltál gyermek,/tartottál kezedben fürjfiókát,/lépkedtél mezítláb a föld puha hátán, /szedtél
szarkalábat marokveréskor)”. Similarly, Dániel Hatvani (1965) also mentions this plant evok-
ing an old romance: “Only the stacked sheaves of wheat might/keep the larkspur-scented memories
of first loves/ . . . threshing machines murmuring in the dust/glittering bodies of girls in the evening
sun” (“Talán csak búzaasztagok őrzik/az első szerelmek szarkaláb-illatát/( . . . ) mormoló cséplőgépek
a por halmazában/izzadó leánytesteken csordult szét a nap”).

3.5.6. Societal Symbols

In the previous sections, we have reviewed cultural and artistic applications of the
three studied species among the Hungarian-speaking communities in the Carpathian
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Basin. All these cultural applications, whether they are traditional ceremonies or artistic
motifs, are based on the symbolic meanings that these species convey. In this section, we
summarize these symbolic messages (Table 4), connecting them to further social movements
and phenomena.

Table 4. Metaphorical connotations of the studied wildflowers symbolizing human characters
and emotions (own synthesis based on the cultural uses presented in Section 3.5.1, Section 3.5.2,
Section 3.5.3, Section 3.5.4, Section 3.5.5, Section 3.5.6 of this article).

Character, Emotion Being Symbolised Species

Homesickness, nostalgia, bucolic reminiscence P. rhoeas, C. cyanus, D. consolida
Patriotism P. rhoeas, C. cyanus, D. consolida

Historical remembrance P. rhoeas, C. cyanus
Passion, infatuation, burning love, lovesickness P. rhoeas

Impermanence, transience, ephemerality, fragility P. rhoeas
Purity, innocence, virginity C. cyanus

Pertinence, faithfulness, loyalty C. cyanus
Gentle and tender love C. cyanus

As we discussed above, all three species have often symbolised a bucolic nostalgia
and yearning toward a simple rustic life, the idyllic reminiscence of a lost homeland or
youth. Nevertheless, in the early 20th century, the three studied arable weed species also
became patriotic symbols of the consolidating Hungarian state and the Hungarians in it
that were seeking their identity in the dualistic Austrian-Hungarian monarchy. At this
time, the poppy and cornflower were seen as the most important components of wreaths
and bouquets used in summer burial ceremonies to decorate a coffin, hearse, and even
streets where the funeral procession of a prominent public figure passed by. These flowers
symbolised the connection that tied the decedent to the Hungarians [35,37]. This period
coincides with a Europe-wide renewal of symbolic systems, with a proliferation of new
national symbols all over Europe [266]. Nevertheless, the poppy, cornflower, and larkspur
remained hidden but popular national symbols in Hungary during the era of socialism
(Figure 14b) and afterward [267].

After the First World War, the poppy became a particularly important symbol repre-
senting the blood shed by the soldiers, but also a hope for regeneration and renewal. This
symbol probably has multiple roots: poppies were reportedly abundant in the disturbed
landscapes of the battlefields [268,269]. Their colour allowed for an easy association with
the blood shed and the short-lived flowers also provided a natural allegory of transience
and fragility, which has also been documented in this study (Table 4). The poppy, as
a metaphor, was also sporadically used in Hungarian war coverage from the Eastern
front, as poppies growing on soldiers’ graves resembled the blood drops of the fallen
soldiers [35]. Moreover, the unusually high abundance of the poppy in Hungarian arable
fields in 1916 was explained in a contemporary article as the “blood of the Earth overflowing
in sorrow ( . . . ), as its sons are falling in the Eastern and Italian fronts ( . . . ), far away from their
motherland” [35]. Accordingly, the poppy became an important symbol of the huge and
heroic, possibly pointless losses, and this meaning is preserved in several national symbols
of remembrance still actively used today, including the “Flanders poppy”, or the emblem of
the Royal British Legion [268,270].
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Figure 14. Stamps with cornflower motifs: (a) “For the mothers with many children”, a series of charity
stamps issued by the “cornflower-action” movement (1929–1939) (Courtesy of Bedő Papírmúzeum);
(b) a Hungarian postal stamp with arable wildflowers (1980) (Designer József Vertel, Courtesy of
Magyar Posta).

The association of ephemerality with the poppy might go back to very ancient roots—
as suggested by Beuchert [201], who identified the poppy wreaths found in the grave
of a young Egyptian princess as an indication of “fragile and evanescent existence”. In
Ukrainian Carpathian folklore, this short-lived flower is also associated with transience,
briefness of youth, and unfortunate love [271]. Moreover, the poppy was also seen as
a symbol of pride (due to its impressive display) and of sleep (based on its popular
medicinal use) [142,272].

As discussed in the previous sections, the symbolic meanings of the cornflower are
much more connected to primary human and societal values including innocence, per-
severance, faithfulness, and loyalty (Table 4). Accordingly, it is not surprising that the
sky-coloured cornflower was so often used as a symbol in religious contexts. The colour
of the cornflower is often explained to have a celestial origin: for example, according
to a British legend, the sky sent bits of itself down to the fields, thus creating cornflow-
ers [142]. The cornflower has also been used as a symbol of charitable movements, with
a noble societal purpose. For example, the “cornflower-action” was a Hungarian chari-
table movement between 1929 and 1939, aimed at subsidizing Hungarian mothers with
many children by selling paper cornflowers and stamps with a cornflower illustration
(Figure 14a) [37,273,274]. Similarly, in Germany, where this plant has a remarkable cul-
tural appreciation [275], artificial cornflowers were also prepared and sold to support old
veterans of the Franco-Prussian War in 1870–1871 [37]. As the cornflower also thrived in
the battlefield landscapes, this flower was also used as a symbol of remembrance [269].
After World War I, pin badges with a poppy (e.g., in Britain) and a cornflower (e.g., in
France) were made (mainly) by disabled soldiers for the purpose of supporting war or-
phans and veterans [36,37,142]. These charismatic wildflowers can be spotted even in
present-day national symbols: for example, the colours of the French tricolour flag are often
linked to the poppy and cornflower [142], while the blue of the Estonian flag is also often
linked to the cornflower, which is also one of the main national symbols of this relatively
young state [276].
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Similar to the poppy, the cornflower was also widely used as a symbol of love. Nev-
ertheless, aligned with its general symbolic meanings (perseverance, faithfulness, pu-
rity) [201], the cornflower symbolized a slower, more permanent, reliable, and tender
emotion. Not surprisingly, around the turn of the 20th century, “Cornflower” was a common
code word in personal ads in Hungarian newspapers, and it was also one of the most
frequently used nicknames in salutations and signatures of secret love messages (“To my
cornflower”, “Your cornflower”, etc.) [37]. As Erdélyi [277] pointed out, the cornflower (as
well as the flax—Linum usitatissimum L.; and the blackthorn—Prunus spinosa L.) appears
conspicuously frequently in Hungarian folk poetry describing an ideal (or desired) eye
colour. Independent of hair colour, blue eyes were always considered to be signs of tender-
ness, faithfulness, and serenity in girls. These subconscious idealistic images may explain
why folk art so often depicts girls with blue eyes [277]. Cornflowers were also used in
various traditions of foretelling love in Western Europe [142].

4. Conclusions

Our review explores the long-established and deep cultural embeddedness of the stud-
ied three iconic arable weed species, P. rhoeas, C. cyanus, and D. consolida in the Carpathian
Basin. Ethnobotanical records and historical artefacts suggest that these species were used
on a broad scale among the Hungarian populations of the Carpathian Basin from (at least)
the 16–17th centuries until modern times as medicinal, food, ornamental, and cultural
resources. These species were emotionally linked to the peasant lifestyle in many ways,
providing inspiring symbols for Hungarian literature and visual arts, as well as broader so-
ciety. Many aspects of these cultural connections peaked in the early 20th century. The drop
in the number of records from the late 20th and the 21st century is probably attributable
to a combination of the declining diversity of arable weeds and the disappearing interest
and knowledge related to these plants. The long-term deep cultural embeddedness of
the studied species could be capitalized on to obtain a stronger societal support for the
idea of arable weed species conservation. More generally, ethnobotanical and cultural
embeddedness should be considered more seriously when efforts and instruments for the
conservation of arable weed communities are designed.
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Viga, G., Eds.; Herman Ottó Múzeum: Miskolc, Hungary, 1988; Volume 26, pp. 467–481.
199. Ecserei, K.; Mosonyi, I.D.; Mándy, A.T.; Honfi, P. Decorational value and herbicide sensibility of some ephemeral annual

ornamental plants. Sci Pap. Ser. B Hortic. 2015, 59, 341–346.
200. Timár, L. Vadvirágok Szeged piacain. Agrártudományi Egy. Kert Szőlőgazdaságtudományi Kar Évkönyve 1952, 15, 109–116.
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243. Felhősné, S.; Küllős, I.; Molnár, A.; Szalay, E. Magyar Református Egyházak Javainak Tára. Kárpátaljai Református Egyház I-IV;
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Abstract: The analysis of plants featured in Baroque artworks on the eastern Adriatic coast has not
previously been the subject of an in-depth study. The study of plant iconography in Baroque sacred
artworks, which are mostly paintings, was carried out in eight churches and monasteries on the
Pelješac peninsula in southern Croatia. Taxonomic interpretation of the painted flora on 15 artworks
led to the identification of 23 different plant taxa (species or genera) belonging to 17 families. One
additional plant was identified only by family taxonomic rank. The number of plants was relatively
high, and most species were considered non-native (71%, “exotic” flora) phanerophytes. In terms of
geographic origin, the Palaearctic region (Eurasia) and the American continent were identified as
the main areas of plant origin. Lilium candidum, Acanthus mollis, and Chrysanthemum cf. morifolium,
were the most common species. We think that the plants were selected for decorative and aesthetic
reasons, as well as for their symbolic significance.

Keywords: art; Baroque; floral elements; NE Mediterranean; Pelješac peninsula; sacral heritage

1. Introduction

Plant science research is accelerating at a rapid pace in Croatia [1]. New technologies
and expanding infrastructure development opened the door to cutting-edge research on a
large scale. Despite this noteworthy growth, access to old artworks is not evenly distributed
across the country. In fact, we identified a research gap in the plant study of artworks
in the eastern Adriatic region. Actually, there is no place or artwork that was previously
studied scientifically in such detail. This study may be classified as an inter-disciplinary
approach designed to enable the interpretation of botanical species and facilitate a better
understanding of the context of Baroque art in the area of interest. Besides the scientific
problem of accurately defining the typology of the plants represented, an attempt should
be made toward decoding the message underlying the decoration. In general, botanical
analysis of artworks considers their physical–natural, historical, and ideological aspects
as they change throughout history. This perspective can contribute to a more objective
enhancement of this complex cultural heritage in which nature and culture are intertwined.

The importance of the study of plant iconography and, in general, the floristic richness
of the artworks in the Mediterranean was highlighted in the last decade. The floristic rich-
ness in Roman iconography and the plants carved in the fountain (Rome, mid-17th century)
were analyzed on the basis of iconographic and historical documents [2,3]. Hosseini and
Caneva [4] emphasized the lack of a general methodological approach for the simultaneous
evaluation of historical, structural (i.e., composition), and botanical features, as well as
for revalorization the natural components of the lost gardens from antiquity. Images of
date palms (Phoenix dactylifera L.) on coins were analyzed from agricultural, botanical, and
geographic perspectives, particularly with respect to their relationship with the climatic
conditions that were favorable for their cultivation [5].

Plants 2023, 12, 2080. https://doi.org/10.3390/plants12112080 https://www.mdpi.com/journal/plants
91



Plants 2023, 12, 2080

Baroque is a style of architecture, painting, sculpture, and other arts that followed
Renaissance and Mannerist art and preceded Rococo (often referred to as “late Baroque”)
and Neoclassicism [6]. The Baroque era began in Rome, Italy, in the early 17th century
and then spread rapidly to France, Northern Italy, Western Europe (Spain, Portugal), and
other countries. In general, the Baroque style developed in different regions at different
times, but was established throughout Europe by 1620 [7]. In Europe, the Baroque style
influenced all aspects of the visual and performing arts in the 17th and 18th centuries [8].
In some areas (e.g., the Iberian Peninsula), it continued along with new styles in the first
decade of the 19th century.

The Baroque style introduced a variety of thematic innovations to the visual arts, such
as vedute, still life, battle scenes, magnificent landscapes, plants, fruits, etc. [9]. Many
painters used a very realistic style. There was much attention to detail, albeit not with the
scientific precision and detail of Renaissance art (1400–1540). In contrast to the Renaissance,
the Baroque landscape did not focus on human figures, while nature was given prominence
in the composition. However, representations of plants and, more generally, of natural
elements were not merely decorative or chosen for aesthetic reasons, but often pursued
a specific symbolic purpose [10]. We agree with Caneva [11] and Caneva et al. [12], who
argue that people in the past were able to understand these symbolic meanings thanks to
their deep connection with and understanding of their environment.

At that time, the entire region along the Dalmatian coast (the eastern Adriatic), with
the exception of the city-state Republic of Dubrovnik (or Republic of Ragusa), belonged to
the Republic of Venice. The entire area, from Istria in the north to the Bay of Kotor in the
south, was predominantly under the influence of the Venetian school of art, while artists
from central and southern Italy, especially Naples, left visible traces in Dubrovnik and its
surroundings [13,14].

The Baroque period on the Pelješac peninsula was an extremely intense period of
building and art acquisition, because it was the time when the rich class of sailors and
shipowners, especially those located in the western part of the peninsula, started building
more sacral monuments [15]. Among the sacred works of art, altarpieces with very popular
motifs dominated in this period. These motifs are mostly associated with the cult and
veneration of the Mother of God and various saints, from martyrs from early Christianity
to ‘new’ local patron saints of Croatian coastal communities and dioceses (St. Anthony of
Padua, St. Blasius, St. Anne, etc.). In addition, floral patterns are found on these paintings
and architectural elements in Baroque churches and monasteries in the region [16,17].

The objectives of our study were as follows: (i) to analyse the presence of floral
elements in Baroque sacred art on the Pelješac peninsula; (ii) to determine the relationship
between the local flora and the flora recognisable on the artworks; and (iii) to contribute to
a better understanding of the relationship between man and the environment in this area.

2. Materials and Methods

2.1. Study Area

The Pelješac peninsula (area 355 km2, max. altitude 961 m a.s.l.) is located on the
eastern Adriatic coast in southern Croatia (Figure 1). Archaeological findings from the
western part of the peninsula indicate continuous human settlement for several millen-
nia [18]. However, the earliest known historical records of Pelješac date back to ancient
Greece. After the Illyrian Wars (220 to 219 BC), the area became part of the Roman province
of Dalmatia. Human activities have affected the environment for thousands of years [19,20].
In the mid-17th century, Pelješac was located quite far from the nearest major urban center
(Dubrovnik) and had about 8000 inhabitants [21]. The population fluctuated from the 15th
to the 17th century due to the immigration of Christian refugees from Bosnia and Herze-
govina, epidemics, the Cretan War (1645–1669), the earthquake of 1667, and emigration. In
general, the majority of the population was poor and engaged in fishing and agriculture,
while shipping and international maritime trade increased in the 16th and 17th centuries.
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Phytogeographically, the peninsula belongs to the Mediterranean Region, the Eastern
Mediterranean Subregion, Adriatic Province, and the Epiro-Dalmatian Sector (sensu [22]).
It is predominantly composed of carbonate rocks. The climate in this area is Mediterranean
with mild, humid, and rainy winters and dry and hot summers (Csa subtype of Mediter-
ranean climate, sensu) [23,24]. This climate enables the development of eu-Mediterranean
vegetation dominated by evergreen shrubs and sclerophyllous trees (maquis), with the most
important tree species being the holm oak (Quercus ilex L.). Today, the Pelješac peninsula is
one of the Important Plant Areas (IPAs) in Croatia and has a high structural diversity of
vegetation [25,26]). On the peninsula, there are sites rich in endemic flora [27], while the
larger part of the peninsula is covered by the NATURA 2000 network of protected areas in
Croatia [28,29].

Figure 1. Map of Pelješac peninsula and its location on southeastern Adriatic coast (SE Europe).
Numbers indicate location of churches and monasteries where artworks were examined: 1—St.
Anne Chapel, Žukovac, near village of Kućište; 2—Franciscan Monastery and Church of the Great
Lady, Podgorje; 3—Church of Our Lady of Carmel, village of Carmel, Podgorje; 4—Church of
Christian’s helpers, Orebić; 5—St. Anthony of Padua Church, Trpanj; 6—St. Blasius Church, Janjina;
7—St. Martin Church, Žuljana; 8—Church of Our Lady of the Rosary, Tomislavovac, near village of
Putniković (for a detailed description see Section 2.2). Abbreviations: IT—Italia, SL—Slovenia, HR—
Croatia, BiH—Bosnia and Herzegovina, MN—Montenegro, RS—Serbia, RKS—Kosovo, AL—Albania,
NMK—North Macedonia. The circle on the map in the lower left corner indicates the research area in
the SE European context.

2.2. Methods

The study of the plant iconography of the artworks was carried out in eight churches
and monasteries on the Pelješac peninsula (Figure 1). A total of 15 artworks were analysed.

The criterion for the selection of the artworks was based on territorial and repre-
sentative principles. For this purpose, we first studied the documents of the Museum
Documentation Center (MDC), i.e., the Register of Museums, Galleries, and Collections
in the Republic of Croatia, which contains relevant information about the collections and
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their artworks. However, a significant part of the cultural heritage is owned by religious
communities, which keep the artworks in their collections and treasuries. Although not
all collections owned by religious communities were included in the Register, it is clear
that there are many more collections than are officially recorded [16,17]. In addition, we
had only partial insight into the list of artworks in Catholic parishes on the peninsula, as
in many cases such lists are missing. Therefore, we visited all available churches that we
knew contained artwork and attempted to cover the entire peninsula area. Access to some
artworks in churches and monasteries was not possible for various reasons (restoration,
loan to other parties, etc.). Our main focus was on artworks with floral motifs located on
the Pelješac peninsula that date from the Baroque period, whose creators were local artists
(e.g., Filippo Naldi) who skillfully contributed to the development of new motifs in artistic
expression and decorated Baroque interiors with plant motifs. The artworks considered
in this study are an exclusive example of folk Baroque on the Pelješac peninsula, which
emerged during the period of the Dubrovnik Republic. All the artworks considered come
from places located on the peninsula, most of which correspond to settlements where a
newly enriched maritime folk class with its own cultural needs began to develop.

The artworks are listed in Table 1 (see also Table 2).

Table 1. List of studied artworks with codes, name, and location of church/monastery, and year
(period) of its construction.

Code Artwork Shown on Figures

1. St. Anne and Our Lady with Jesus Christ and Our Father [unknown Baroque painter St. Anne
Chapel, Žukovac near the village of Kućište, 1625]. Figure 2A–C.

2. The altar of St. Francis of Assisi [The Franciscan Monastery and Church of the Great Lady,
Podgorje, late 15th century]. Figure 3A–C.

3. The altar St. Anthony of Padua [ibid]. Figure 3D,E.

4. The altar of St. Anthony of Padua [The church of Our Lady of Carmel, the village of Carmel,
Podgorje, near Orebić, 1470]. Figure 4A.

5. The altar of St. Anthony of Padua [ibid]. Figure 4C,D.
6. The altar of St. Anthony of Padua [ibid]. Figure 4F.
7. The altar of St Joseph [ibid]. Figure 4E.
8. The Archangel Gabriel [ibid]. Figure 4B.

9. The Escape to Egypt [unknown Baroque painter Church of Christian’s helpers, Orebić,
1853–1886]. Figure 2D.

10. Health-related Votive Tablet [ibid]. Figure 2E.

11. The antependium [painted by Filippo Naldi, mid-18th century, St. Anthony of Padua Church,
Trpanj, 1695]. Figure 5A.

12. The Virgin with Child, St. Blasius, and St. Nicholas [painted by Filippo Naldi, oil on canvas,
198 × 100 cm, mid-18th century, the parish church of St Blasius, Janjina, after 1774]. Figure 2F.

13. The antependium from altar of Our Lady of Mercy [painted by Filippo Naldi and St. John the
Baptist, mid-18th century, the parish church of St. Martin, Žuljana, 1556]. Figure 5B.

14. The antependium from altar of St. John the Baptist [ibid]. Figure 5C.

15.
Birth and Death with the Seven Holy Sacraments [painted by Filippo Naldi, oil on canvas,
700 × 100 cm, wooden fence at the choir, mid-18th century, the parish church of Our Lady of the
Rosary, Tomislavovac near the village of Putniković, 1569].

Figure 5D–F.

The species presented were identified on the basis of the most diagnostic morphologi-
cal aspects, such as the general form of the plant (habit), typology, shape, size, and color
of the flowers and fruits, if present, and the morphology and arrangement of the leaves.
The correct number of single parts was more or less easy to identify in real individuals
(specimens), though this was not always possible in painted or engraved elements. This
identification became even more difficult when time-related damage was added to the
sometimes-poor accuracy of the painter in depicting plants. Therefore, in the absence
of precise diagnostic elements, an assignment based on considerations related to habi-
tat and probable abundance in adjacent natural contexts was proposed (see Caneva and
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Bohuny [30], Caneva et al. [3]). When interpretation was too doubtful or ambiguous,
identification was restricted to a general (higher taxonomic) level.

Various floras were used to determine the plants according to their diagnostic elements
and their ecological and biogeographical aspects (for details, see Jasprica and Milović [31],
Milović et al. [32], and Jasprica et al. [33], as well as references therein). Matthioli [34,35]
was also consulted for iconographic analysis. The nomenclature of plant taxa follows the
Plants of the World Online database [36]. The floristic list below (Table 2) includes the
following aspects: the updated scientific name, the common name in English and Croatian
(in parentheses), the structure expressed by the biological forms, and the chorology (geo-
graphical origin). Plants in the floristic list are given in alphabetical order. The frequency of
their occurrence in the paintings and the elements that led to their identification are also
indicated. Croatian common names, mainly used on the Pelješac peninsula, were identified
using the Nomenclator botanicus Croaticus [37] and the Flora Croatica Database [1].

3. Results

The taxonomic interpretation of the painted flora led to the identification of 23 different
plant taxa (species or genera) belonging to 17 families. One additional plant was identified
only via family taxonomic rank (Table 2, Figures 2–5).

The most common plants (occurring in at least four artworks) were Lilium candidum,
Acanthus mollis, and Chrysanthemum cf. morifolium.

Prunus and Rosaceae were the most represented genera and families, respectively
(Table 2). The analysis of plant life forms showed that the artworks were dominated by
phanerophytes (54%), followed by therophytes (21%).

Most species were non-native (71%, also referred to as “exotic” flora) and originated
mainly from Asia. They were largely cultivated for their nutritional value (fruits, vegetables)
and as ornamentals. Among the native taxa, Mediterranean floral element (i.e., Centaurea
cyanus, taxa from the Orchidaceae family), which were mostly circum-Mediterranean plants,
predominate. Although some plants (Acanthus mollis, Vitis vinifera) were signed as originat-
ing from outside the Mediterranean region, they have been cultivated since ancient times
and, thus, have become an integral part of the local wild flora in the Mediterranean region.
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Table 2. Identification and distribution of floristic elements painted on artworks of Pelješac peninsula.
Corresponding family and Croatian name of genera or species are given in parentheses. Abbreviations,
life-form: G—geophytes, H—hemicryptophytes, P—phanerophytes, T—therophytes; chorotype
(biogeographic element): EA—Eurasian, AS—Asian, AF—African, Medit.—Mediterranean, AM—
Americas, EU—European, Cos—Cosmopolitan. It is also indicated whether plant grows naturally
(native) in Croatia or is non-native. Codes of artworks in which plant appears are given in Table 1 in
Section 2.2.

Proposed Identification
Painted Part
of the Plant

Life-Form
Chorotype,
Native or

Non-Native

Frequency of
Occurrence (Code of
Artworks in Which
the Plant Appears)

Scientific Name Common Name

Acanthus mollis L.
(Acanthaceae)

Common bear’s breech
(meki primog) Leaves H AF, Medit.,

non-native 4 (1, 7, 11, 12)

Campsis radicans (L.)
Bureau (Bignoniaceae)

trumpet vine
(tekoma)

Flowers,
inflorescence P, liana AM,

non-native 1 (15)

Centaurea cyanus L.
(Asteraceae)

Cornflower, bachelor’s button
(različak, zečina)

Flowers,
inflorescence T Medit.,

native 1 (11)

Chrysanthemum cf.
morifolium (Ramat.)
Hemsl. [incl. C. indicum]
(Asteraceae)

Florist’s daisy, garden mum
(krizantema)

Flowers,
inflorescence T AS,

non-native 4 (9, 13–15)

Citrullus lanatus (Thunb.)
Matsum. and Nakai
(Cucurbitaceae)

Watermelon
(sad̄ena lubenica) Fruit T AF,

non-native 1 (1)

Dianthus cf. caryophyllus
L. (Caryophyllaceae)

Carnation
(pitomi klinčić) Flowers H EU,

native 1 (11)

Hedera helix L.
(Araliaceae)

Common ivy
(obični bršljan) Leaves P, liana EU,

native 1 (9)

Hydrangea macrophylla
(Thunb.) Ser.
(Hydrangeaceae)

bigleaf hydrangea
(velikolistna hortenzija)

Flowers,
inflorescence P AS,

non-native 1 (15)

Justicia carnea Lindl.
(Acanthaceae)

Brazilian plume flower,
jacobinia (dubrovački gospar)

Flowers,
inflorescence P AM,

non-native 1 (11)

Knautia/Dipsacus
(Caprifoliaceae)

Widow flower/teasel
(prženica/češljugovina)

Flowers,
inflorescence H EA/EA, AF,

native 1 (13)

Leonotis leonurus (L.) R.Br.
(Lamiaceae)

Lion’s tail, wild dagga
(lavlji rep)

Flowers,
inflorescence P AF,

non-native 1 (11)

Lilium candidum L.
(Liliaceae)

White lily, Madonna lily
(bijeli ljiljan)

Flower,
inflorescence G EA,

native 7 (3, 4, 6–10)

Malus domestica (Suckow)
Borkh.
(Rosaceae)

Apple
(obična jabuka) Fruit P AS,

non-native 1 (1)

Orchidaceae Orchid
(orhideje, kačunovice)

Flower shape
and structure G Cos,

native 2 (2, 3)

Paeonia sp.
(Paeoniaceae) Peony (božur) Flowers G EA, AF, AM,

non-native 1 (13)

Papaver rhoeas L.
(Papaveraceae)

Common poppy
(divlji mak) Flowers T EA,

native 2 (11, 12)

Passiflora caerulea L.
(Passifloraceae)

Blue passionflower
(krunica gospodinova) Flowers, leaves P, liana AM,

non-native 1 (2)

Phoenix dactylifera L.
(Arecaceae)

Date palm
(obični datuljevac) Entire plant P AS,

non-native 1 (9)

Prunus domestica L.
(Rosaceae)

European plum
(obična šljiva) Fruit P EA (Türkiye),

non-native 1 (1)

Prunus persica (L.) Batsch
(Rosaceae)

Peach
(breskva) Fruit P AS,

non-native 1 (1)

Pyrus communis L.
(Rosaceae)

Common pear
(obična kruška) Fruit P EA,

non-native 1 (1)

Rosa sp. (Rosaceae) Rose (ruža) Flowers P EA, AM, AF,
non-native 2 (12, 13)

Solanum melongena L.
(Solanaceae)

Eggplant
(balančana) Fruit T AS,

non-native 1 (1)

Vitis vinifera L.
(Vitaceae)

Grapevine
(vinova loza) Leaves, fruit P, liana EA,

non-native 2 (1, 5)
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Figure 2. (A)—St. Anne and Our Lady with Jesus Christ and Our Father in Chapel of St. Anne in
Kućište; (B,C)—details from lower left and right parts of paintings; (D)—The Escape to Egypt, and
(E)—Health-related Votive Tablet in Church of Christian’s helpers in Orebić; (F)—The Virgin with
Child, St. Blasius, and St. Nicholas in parish church of St. Blasius in Janjina.

Figure 3. The altars of St. Francis of Assisi (A) with details on Passiflora caerulea L. (B,C); St. Anthony
of Padua (D) and details on Lilium candidum L. (E) in Franciscan Monastery and Church of the Great
Lady in Podgorje.
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Figure 4. (A,C,D,F)—The altars of St. Anthony of Padua; (B)—The Archangel Gabriel, (E)—St. Joseph
in Podgorje.

Figure 5. (A)—Antependium in Church of St. Anthony of Padua in Trpanj; (B,C)—Antependia in
Church of St. Martin in Žuljana; (D)—Polyptych Birth and Death with the Seven Holy Sacraments on
wooden fence by choir in Church of Our Lady of the Rosary in Putniković; (E,F)—Details of first and
final parts of polyptych.
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4. Discussion

In this study, the number of plants is relatively high, and most species were consid-
ered non-native (“exotic” flora) phanerophytes, most of which are cultivated for various
purposes. The main areas of origin of the plants were identified as the Palaearctic and the
Americas [38]. Despite the great diversity of plants, a repetitive trend in the occurrence of
species can be seen. Lilium candidum, Acanthus mollis and Chrysanthemum cf. morifolium,
followed by Vitis vinifera, Papaver rhoeas, orchids and various Rosa spp., were the most
common species.

Both A. mollis and V. vinifera (grapevine) are widely used in paintings, mosaics, and
classical sculptures [2,39]. In general, these species, including some others found in this
study (e.g., Phoenix dactylifera), are very common in sacred artworks due to their strong
association with mythological and religious symbolic meanings. The frequent occurrence
of A. mollis, which is a wild species in northwest Africa and the Mediterranean region, is
related to the idea of “rebirth” and its symbolism [40,41]. The morphological characteristics
of the grapevine (i.e., the single fruit is round, fleshy, and bears more than one seed)
evoke specific symbolic meanings associated with ideas of wealth, fertility, and prosperity.
However, the primary symbolic meaning of the grapevine is actually associated with
notions of life and vitality [10].

The historical data prove the centuries-old tradition of cultivation of different varieties
of V. vinifera on the Pelješac peninsula, which has been persevered until today [42]. In the
case of A. mollis, the interpretation of its presence in this area must include an analysis
of the activities of the Republic of Dubrovnik when it was an important thalassocracy. In
that period, especially in the late Baroque, the ships and emissaries of the Republic often
returned to port with exotic plants that they had collected along the Mediterranean coast
and beyond (for a review, see Ðurasović [43].

In this study, Lilium candidum was the “attribute” of St. Anthony of Padua, as well
as of St. Joseph and the Archangel Gabriel. The white lilies (also called “Madonna lilies”)
bloomed at Easter, sprang from the staff of St. Joseph, and were carried by the Angel
of the Annunciation [40,44]. To this day, St. Anthony is one of the most venerated and
popular saints of the Catholic Church in Croatia, because his life was a constant struggle to
face the ups and downs of life [45]. However, in church symbolism, the “lily of purity” is
particularly suitable to represent the Virgin and adorn her altars [46], which was not the
case in this study.

Although Chrysanthemum cf. morifolium, which was commercially introduced to Eu-
rope from China in the late 18th century, has been used as a medicinal, food, and ornamental
plant for at least 2200 years [47], in our case, it has more cultural significance. In Croatian
tradition, chrysanthemum is strongly associated with death [48]. Chrysanthemums can
send a message of remembrance to the deceased, but they also convey to the living the
family’s commitment to the memory of a deceased loved one; this cultural belief is also
reported in other European countries [49]. However, Moore [50] noted that there are several
inconsistencies in defining floral meanings across generations, i.e., from funerals, mourn-
ing, and condolences to homecomings and celebrations. Morphologically, Chrysantemum
cf. morifolium has some similarities with C. indicum. Therefore, due to the very complex
taxonomic implications, we included C. indicum in addition to Chrysanthemum cf. morifolium
in the floristic list (Table 2).

Chrysanthemums and various Rosa spp. are common plant species on the wooden
antependia and fence at the choir (see Figure 5), which was painted by Filippo Naldi
(?–1783), who was from Florence, Italy, and belonged to the group of artists who influenced
18th century Dalmatian art [17,51]. His depictions of sacred artwork on the Dalmatian coast
were rich in floral patterns, while the figures are enriched with representations of floral
ornaments covering the clothing [14]. However, echoes of Venetian painting of the Seicento
and Settecento can also be seen in his works [14,51,52].

Meagher [53] emphasises that the presence of fruits (e.g., Solanum melongena, Citrullus
lanatus, etc.) reflects the influence of the current stream of profane still life painting in
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Southern Europe. In the present study, some plants (Papaver rhoeas, Centaurea cyanus,
Passiflora caerulea, etc.) were found to be used in traditional or official medical practice
in the eastern Adriatic islands [54]. Of all the islands, the longest list of medicinal plants
used was recorded on the neighbouring island of Korčula, and most of these plants already
appear in ancient and mediaeval herbal books [55]. For example, P. rhoeas is characterised
by its sedative effect, and C. cyanus was mainly used to cure eye inflammations [56]. On
the other hand, the presence of these two species could indicate more intensive agriculture
in that period on the Pelješac peninsula. Nowadays, C. cyanus, which is a weed of cereal
fields and olive groves, does not occur in this area, probably due to environmental changes,
i.e., habitat loss or possible impact of management practices in olive groves (for a literature
review, see Flora Croatica Database [1]). Finally, Pinke et al. [56] pointed out the deep cultural
embeddedness of these charismatic arable weeds and their symbolic connotations related to
human characters and feelings (patriotism, historical remembrance, virginity, loyalty, etc.).

The methodological limitations of the study must be emphasised. The highest number
of plants was determined based on their flowers and fruits. The habit and the typical
morphology of the leaves were used as good diagnostic elements for the herbaceous species.
However, naturalistic descriptions of species are not rigorous, and their identification is
often based on a few diagnostic elements, e.g., trees and shrubs are often identifiable based
on their fruits. In the case of Rosa spp. and several other plants, the lack of details in habit
or organs (e.g., flowers with petals, basal leaf rosette, etc.) made it impossible to identify
them to species level. This problem was also emphasised by other studies, e.g., Caneva and
Bohuny [30] and Caneva et al. [3]. In addition, the species represented a lack of seasonal
consistency, in that some are species depicted as growing in springtime while some others
are growing in autumn. For example, A. mollis has a specific phenology: it appears dead
in summer but regrows after the first fall. Vitis vinifera is without leaves in winter and
appears to be dead, but comes back to life in the growing season. The latter phenomenon is
connected with the ideas of life and death and rebirth and regeneration.

Although our floristic list (Table 2) includes plant species mentioned in the Bible [57]
and identified in very old artworks [2,30,58], surprisingly, some common Mediterranean
plants, such as Ficus carica L., Laurus nobilis L., Paliurus spina-christi Mill., and Tulipa spp.,
were not found in the present study. In addition, only plant species from the Orchidaceae
family can be considered native to Mediterranean small tree vegetation (maquis) or dry
grassland habitats.

It is not known how much influence the regiment had on the appearance or content of
the artwork. The Pelješac peninsula was a very rural area, where the inhabitants lived in
poverty, and, in general, there was no need to show native plants, which people knew well
anyway. However, it is important to emphasise that, for the first time, the inhabitants had
the opportunity to see the appearance of the figures of Christ, the Mother of God, and the
saints, which until then they had only heard about in church services [59].

Regardless of the poverty of the local population, all the artworks studied were do-
nated by the faithful for sacred monuments and were in situ at the time of acquisition. The
regiment freely commissioned the artworks for the churches, which the Church accepted.
The authors of some artworks are not known, although the literature emphasises that they
were under the influence of central and southern Italian artists [16]. Filippo Naldi painted
almost as a rule for the poor who lived after the withdrawal of the Ottoman Turks in a wide
area of what is now southern Croatia (Dalmatia), including the Pelješac peninsula [59]. His
training in painting is unclear: he served in the Venetian army and was a port administrator
in a small town not far from the northern coast of the Pelješac peninsula.

The floristic list offered here for the first time for the Croatian coastal region cannot be
completed without an adequate base of artworks from other parts of the eastern and western
Adriatic coast. However, a comparison and analysis could be made, at least in part, with
the flora listed in a botanical database of ancient Roman paintings and sculptures, which
includes a dataset of about 420 artworks [2]. The floristic study of Roman iconography
included a large number of botanical elements (168 species, 78 families, and 159 genera)
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and shows some similarities to the most common plants (Acanthus mollis, Vitis vinifera)
found in our study. However, a high proportion of phanerophytes and geophytes, as well
as the presence of some taxonomic (e.g., pteridophytes) or functional (e.g., macrophytes)
groups, were not found in our case.

Some similarities in the plant record are found in Islamic art. Although Islamic art
is not art of a specific religion, time, place, or of a single medium (it spans ca. 1400 years,
covers many lands and populations, and includes a range of artistic fields), the Ottomans
(1299–1923) not only brought a new level of naturalism and detail to the design of flowers in
Islamic artwork, especially in ornaments, but also introduced tulip and hyacinth to already
developed floral motifs, such as lotus, lily, peony, chrysanthemum, and carnation [60]. In
general, floral motifs in Islamic art avoid a focus on concepts of realism, such as growth
or life [61]. Certain types of flowers or plants can have theological meanings; for example,
the cypress often represents humility before God. From the late 16th to the mid-18th
century, classical Ottoman artwork, especially in architecture, gradually lost ground to
emerging western Baroque influences, and Baroque ornamentation became dominant even
in famous religious buildings (e.g., Laleli Madrasa, Istanbul). In the religions of Buddhism
and Hinduism, the lotus (genus Nelumbo) is the most commonly depicted plant and is
associated with purity and beauty. Even a variety of colors are associated with different
aspects of Buddhism; for example, the blue lotus flower is associated with the victory of the
spirit over that of wisdom, intelligence, and knowledge [62]. In our study, the lotus flower
(Nelumbo nucifera Gaertn.) was not found, though it was presented in Italian artworks [2].

5. Conclusions

A high proportion of non-native plants, mostly small trees or shrubs, from the Palaearc-
tic and Americas was noted. The most common plant species recorded in the study are
found not only in the artworks of the Baroque period, but also in artworks from various
historical periods and, sometimes, from other religions. We assumed that the plants were
selected for decorative and aesthetic reasons, as well as for their symbolic significance.

We believe that the most important result of this work lies in the information dis-
covered about the botanical biodiversity of Baroque iconography in Croatia. However,
considering the relatively small area and the artworks studied, the results should be read
and analysed in the context of a better understanding of the cultural heritage, natural
history, and knowledge of people from the Baroque period and possible higher agricultural
land use in this part of the Mediterranean in the last few centuries.
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21. Vekarić, N. The population of the Dubrovnik Republic in the fifteenth, sixteenth, and seventeenth centuries. Dubrov. Ann. 1998, 2,
7–28.

22. Rivas-Martínez, S.; Penas, A.; Diaz, T.E. Mapa Biogeografico de Europa. Available online: http://webs.ucm.es/info/cif/form/
maps.htm (accessed on 20 November 2022).

23. Köppen, W.; Geiger, R. Klima der Erde; Justus Perthes: Darmstadt, Germany, 1954.
24. Sträßer, M. Klimadiagramme zur Köppenschen Klimaklassifikation; Klett-Perthes: Gotha-Stuttgart, Germany, 1998.
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Abstract: Background: This project originated from the study of an 18th century manuscript found in
Valle Imagna (Bergamo, Italy) which contains 200 plant-based medicinal remedies. A first comparison
with published books concerning 20th century folk medicine in the Valley led to the designing of
an ethnobotanical investigation, aimed at making a thorough comparison between past and current
phytotherapy knowledge in this territory. Methods: The field investigation was conducted through
semi-structured interviews. All data collected was entered in a database and subsequently processed.
A diachronic comparison between the field results, the manuscript, and a 20th century book was then
performed. Results: A total of 109 interviews were conducted and the use of 103 medicinal plants,
belonging to 46 families, was noted. A decrease in number of plant taxa and uses was observed
over time, with only 42 taxa and 34 uses reported in the manuscript being currently known by the
people of the valley. A thorough comparison with the remedies in the manuscript highlighted similar
recipes for 12 species. Specifically, the use of agrimony in Valle Imagna for the treatment of deep
wounds calls back to an ancient remedy against leg ulcers based on this species. Conclusions: The
preliminary results of this study allow us to outline the partial passage through time fragments of
ancient plant-based remedies once used in the investigated area.

Keywords: ethnobotanical investigation; diachronic comparison; historical sources; medicinal plants

1. Introduction

Diachronic approach in ethnobotanical studies has recently gained the attention of
several authors. The use of historical sources allows researchers to collect valuable informa-
tion about the mechanisms of transmission of Local Ecological Knowledge (LEK) and the
nature of its transformation over time [1–3]. However, the interpretation of the results from
diachronic studies is complicated by the intrinsic nature of LEK consisting of a complex
multifaceted corpus of different practices, beliefs, and traditions having different origin and
developmental patterns, molded by different socio-ecological factors. Some studies have
shown that historical written records and iconography played a key role in shaping the
modern Western medicinal knowledge as of the earliest manuscript copies of Dioscorides’
De Materia Medica. According to Leonti et al. (2009; 2010) [4,5], the long-lasting influence
of Pietro Andrea Mattioli (1501–1577) on the medicinal plant uses in Southern Italy clearly
transpires through the review of contemporary ethnobotanical literature. On the one side,
the continuous use of some medicinal taxa through the millennia can be explained by their
therapeutic efficacy supporting the concept of social validation [6]. However, different
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explanations, beyond the efficacy of the remedy, have been invoked to account for the
maintenance, erosion, or reshaping of ethnobotanical knowledge in the modern cultural
contexts. Among the factors identified: the abundance and the accessibility of plants [7],
the influence of the educational systems [8,9], the role of urbanization processes [10], the
impact of climate change on the distribution of medicinal species [11,12], the effects of
economic and government policies on the flow of information [13,14], the role of media in
popularization of plant uses [15,16], and the exchange between different cultures [6].

In 2021, Milani and Fico published a book titled ‘Raccolta di diversi rimedj a varj mali’
(Collection of various remedies to various pathologies), an in-depth ethnobotanical study
of a pocket-size 18th century manuscript found in Valle Imagna (Bergamo, Lombardy,
Italy) which contains approximately 200 plant-based complex recipes with therapeutic
purposes collected and written down by an anonymous author [17] (Figure 1a,b). Some of
these medicinal remedies had been retrieved from almanacs and medical textbooks and
supplemented with personal notes from the author themselves. The manuscript was found
in the private library of a 17th century house in Corna Imagna, one of the towns of the Valle
Imagna (Bergamo, Italy), and was written in vulgar Italian with some references to Latin
and to the vernacular tongue of Lombardy and the territory of Bergamo.

  
(a) (b) 

Figure 1. Pages taken from the 18th century manuscript: (a) remedies against oropharyngeal prob-
lems; (b) remedies against musculoskeletal and oropharyngeal disorders.

The remedies were considered useful to treat almost 80 different types of pathologies
that were recognized by the official Western Medicine of that time (with the most treated
pathologies being hemorrhoids, renal disorders, and ophthalmic problems) and were made
of plant, mineral, animal, and human ingredients. Specifically, 205 plant species (21 of
which are still unidentified) belonging to 70 botanical families were mentioned in the book,
either used as they were or as derivatives. Today, most of these preparations can only be
considered picturesque at best, because of the medical theories that the remedies were
based on, the mix of ingredients used, the steps described for the preparations (which were
often bound to religious rituals and superstitious beliefs), and the way of administering
them to the patients. For example, in order to ‘clear the eyes from the humors that cloud them’,
the author suggests to pierce the earlobes and put a piece of root of Helleborus niger L.
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in the holes as earrings; some of the preparations need to cook for ‘as long as it is needed
to run a Miserere’; a preparation against kidney stones requires the collection of snails
on a full moon night as the main ingredient [17]. However, bibliographic research in
modern scientific literature showed that the use of some of the medicinal species involved
and their active compounds could be potentially justified, to some extent, as treatment
against some of the pathologies mentioned [17]. Admittedly, by the second half of the
19th century, improvements made in scientific research methodologies brought about the
exclusion of ancient remedies, such as the ones described in the manuscript, from official
Western Medicine standards. New pharmaceutical drugs (i.e., the first antibiotics, vaccines,
semi-synthetic drugs, and others) contributed in no small part to this transformation [18].
However, in smaller and more isolated villages, such as the ones in Valle Imagna, this
process was much slower and, even decades later, people frowned upon modern medicine,
clinging to the ‘old ways’ instead, as reported by Dr. Giovanni Maconi MD in 2006 in
his book ‘La medicina popolare in Valle Imagna’ (Folk medicine in Valle Imagna) [19]. As a
family doctor, born at the beginning of the 20th century and raised in Valle Imagna, Maconi
collected from family and personal experience, as well as from professional encounters
and from some of the elderly of the valley, information regarding magical, ritualistic, and
empirical components of folk medicine practices since early 20th century Valle Imagna,
thus depicting a picture of the traditional knowledge of the territory at that time.

The results obtained from the analyses of the manuscript prompted us to deepen our
investigation on traditional uses of spontaneous medicinal species still surviving nowadays
in Valle Imagna, and on whether part of this knowledge could be potentially traced back
to centuries past. Thus, we conducted an ethnobotanical survey to investigate current
knowledge of medicinal plants in the upper Valle Imagna. Then, we performed a thorough
comparison between the plants and their traditional uses currently known and possibly
practiced by the people of the valley and the ancient remedies included in the 18th century
manuscript described in Milani and Fico (2021). The book by Maconi (2006) was considered
too, in the attempt to sketch a potential fil rouge across the centuries, from the 18th century
medicine to the 21st century folk medicine of Valle Imagna.

2. Results and Discussion

2.1. Current Ethnobotanical Survey

Between November 2021 and November 2022, a total of 109 informants were inter-
viewed in the field, 93 of whom provided information concerning the medicinal use of
spontaneous and cultivated plants of Valle Imagna. Out of the total 3849 citations, 669 re-
ferred to the Medicinal sector and involved 103 plant species, belonging to 46 botanical
families. Four of these species were recalled only by their vernacular name and the de-
scriptions provided by the informants during the interviews were not sufficient to allow
for prompt identification. For this purpose, further investigation, both on the field and
bibliographic, is currently taking place.

Seventy-eight percent of the citations involved species collected in the wild, 17%
cultivated species, and 1% species that were collected both spontaneous and cultivated
(i.e., Malva sylvestris L., which is commonly found spontaneous in Valle Imagna, but
was also sometimes grown by the informants in their own gardens). Finally, 5% of the
citations referred to species that could not be found throughout the territory, but that
were usually kept in the house and became common ingredients for herbal remedies (i.e.,
Syzygium aromaticum (L.) Merr. & L.M.Perry dried flower buds and Zingiber officinale
Roscoe rhizomes).

The most recurrent botanical families were Malvaceae (n. citations = 188; n. species = 3),
Asteraceae (100; 13), Lamiaceae (78; 7), and Rosaceae (68; 12), while the most cited species
were Malva sylvestris (n. informants = 67; number of citations = 135), Tilia cordata Mill.
(32; 52), Taraxacum sect. Taraxacum (21; 26), Hypericum perforatum L. (16; 27), Sambucus
nigra L. (12; 20), Laurus nobilis L. (12; 19), Rosa canina L. (11; 15), Agrimonia eupatoria L. (10;
27), Rosmarinus officinalis L. (9; 14), and Citrus x limon (L.) Osbeck. fil. (9; 12). It can be

107



Plants 2023, 12, 2748

observed that Malvaceae was the most mentioned family only due to the high number
of citations concerning M. sylvestris and, to a lesser extent, T. cordata, while the citations
for the others were distributed among a higher number of different plant species. It is
interesting to highlight that during the preliminary bibliographic research conducted on
the territory and the local flora [20–23], Asteraceae, Rosaceae, and Lamiaceae resulted also
among the families with the higher number of spontaneous species distributed in the area
with 27, 19, and 13 species, respectively. Ranunculaceae, with 19 species catalogued, was
also the second most widespread family in Valle Imagna, although its species were rarely
mentioned by the informants (only 5 out of the total citations), supposedly because of their
common toxicity.

Concerning the 103 plant species mentioned by the informants, they were prepared
mainly as infusions (n. citations = 340), used raw (i.e., externally applied as they were;
n = 144), macerated in oil (n = 62), or boiled in decoctions (n = 48). Leaves (n. citations = 291;
n. of species = 46) and flowers/inflorescences/flowered aerial parts (185; 26) were the most
recurrent plant parts. Mostly, the reported uses were personally experienced (84.0% of
citations) and still currently of concern (94.0%).

The species were distributed among different categories of pathologies, according to
their use (see Figure 2).

Figure 2. Categories of use (pathologies treated) in Valle Imagna. According to the number of
citations (#citations) and number of species (#species).

Among the 35 species used for the treatment of skin problems, flowers and aerial
parts of Hypericum perforatum (n. citations = 21) were macerated for at least 3 weeks in
vegetable oil. This oleolite was then applied on skin as an anti-inflammatory, wound
healing, and soothing agent for wounds, sunburn, and burns. Compresses prepared with
the leaves of Malva sylvestris (n = 11) were used mainly as anti-inflammatory and soothing
for skin irritations. Leaves of Agrimonia eupatoria (n = 10) were applied fresh externally or
as compresses of the infusion, mainly as a wound healing agent for wounds that were, as
some of the informants reported, ‘hard to treat otherwise’.

In the category General condition, the infusion of leaves of Malva sylvestris (n = 38) was
drunk for its general anti-inflammatory properties on the whole body, while the infusion of
rosehips (Rosa canina, n = 8) was considered rich in vitamin C and useful as tonic and for
the prevention of colds. The infusion of leaves and flowers of Salvia officinalis L. (n = 8) was
drunk or added to the bath water as a tonic agent.
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For the treatment of digestive problems, the infusion of leaves or flowers, or sometimes
the whole above ground parts of M. sylvestris (n = 20) was drunk as laxative, or to ease
abdominal pain. The leaves, rarely the flowerheads or the underground parts, of Taraxacum
spp. (n = 16) were drunk in infusion or eaten mainly as liver depurative. The juice of Citrus
x limon fruits (n = 7) was added to an infusion of Thymus spp., Lavandula angustifolia Mill.,
and Zingiber officinale to improve its digestive and antispastic properties. The juice was
once added to Ricinus communis L. seeds oil and sugar as a laxative preparation. Finally,
the infusion of leaves of Artemisia absinthium L. (n = 5) was taken for its digestive and
carminative activities.

As for the category of respiratory tract infections, the most cited species was Tilia
cordata (n = 30): its flowers were commonly collected and mainly used in infusions once
dried for the treatment of cough, colds, and sore throat. Syrups of flowers (sometimes
fruits) or infusions of flowers of Sambucus nigra (n = 13) were administered against cough
for their expectorant properties, while a syrup of pinecones or fresh tops of Pinus mugo
Turra (n = 8) was prepared for cough and sore throat. It is important to note that this last
species can rarely be found throughout the territory of Valle Imagna and grows mainly
at the higher altitudes of Mount Resegone (the highest mountain of the valley). For this
reason, the informants who mentioned this use often collected the herbal ingredients for
this preparation in the neighboring valleys, such as Val Taleggio and Val Brembana.

Among the 30 species used for musculoskeletal pains and inflammations, the most
cited one was Arnica montana L. (n = 9). Its flowerheads were macerated in oil or in alcohol
and the preparation used as it was or mixed with fat (i.e., bee wax) and rubbed externally
on contusions or aching joints or muscles. For the same purpose, fresh leaves of Brassica
oleracea L. (n = 7) were applied on the affected area. Moreover, the macerated oil of flowered
aerial parts of Achillea millefolium L. (n = 5) was massaged (sometimes after mixing it with
bee wax to obtain an ointment) on joints or on contusions and bruises.

The infusions of flowers of T. cordata (n = 11), flowered aerial parts of L. angustifolia
(n = 8), and leaves of Melissa officinalis L. (n = 7) were the most mentioned preparations for
the treatment of nervous system disorders, specifically as sedative remedies to facilitate
and improve sleep. Additionally, the oleolite of lavender was massaged on the temples for
the same purpose.

The most used species for the urinary tract was without doubt M. sylvestris (n = 21).
The infusion of its leaves was drunk or used as vaginal douche for diuretic or anti-
inflammatory purposes, specifically for cystitis and irritations. Another remedy against
cystitis was the decoction of the whole above ground parts of A. eupatoria (n = 5), also
drunk (in this case with the addition of cherry seeds) or used externally. The informants
who reported this specific use of agrimony emphasized the fact that this remedy was once
recommended by the midwives of the valley.

For the treatment of gingivitis and other inflammations of the oropharyngeal tract, the
most used remedy was prepared once again with leaves (sometimes also flowers or under-
ground parts) of M. sylvestris (n = 30). Its infusion was commonly used as anti-inflammatory
mouthwashes. Less common was the similar use of the whole above ground parts of A.
eupatoria (n = 2; decoction), the leaves of Blitum bonus-henricus (L.) Rchb. (n = 2; infusion),
and the leaves of Salvia officinalis (n = 2; infusion or leaf applied on gums and teeth).

Concerning the circulatory system, leaves infusions of Laurus nobilis (n = 5) were
considered useful mainly as a hypotensive, while the infusion of Crataegus monogyna Jacq.
(n = 3) was drunk as a hypotensive as well, but also as an antiarrhythmic. Finally, decoctions
of Taraxacum (n = 3) leaves or sometimes the leaves and underground parts eaten raw were
considered a powerful blood depurative.

Figure 3a–d shows some of the preparations observed and collected during the field-
work. For further information concerning the uses, please see Table S1 of the Supplemen-
tary Materials.
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(a) (b) 

  
(c) (d) 

Figure 3. Some herbal preparations observed during the field work: (a) dried herbal teas of some of
the most cited species, such as M. sylvestris and T. cordata; (b) decoction of aerial parts of A. eupatoria;
(c) ointment obtained mixing extra virgin olive oil and bee wax; (d) decoction of rosehips (R. canina).

Finally, extensive bibliographic research in scientific literature was conducted on the
99 identified medicinal species mentioned by the informants in order to validate or refute
their traditional uses. This bibliographic research highlighted that scientific evidence could
be found for at least one of the uses concerning 62 taxa and detected during the field
work, though it is important to note that the part of the plant and preparations analysed in
literature rarely matched the traditional ones. Moreover, in vitro and in vivo studies could
be more easily found, while clinical trials performed on human subjects were definitely
lacking. Phytochemical investigations related to the potential biological activities were
found only for 42 out of the 62 aforementioned taxa. For some of these, for example
Achillea millefolium, Calendula officinalis L., Malva sylvestris, and Sambucus nigra, the literature
concerning the active compounds involved in their activity and their potential mechanisms
of action was relatively extensive, while in most cases the information was limited. The
complete results of this research can be found in Table S1 of the Supplementary Materials.

Additionally, the analysis of knowledge distribution according to gender found that
female and male informants presented different knowledge concerning medicinal plants,
with females reporting a significant higher number of species (Mann–Whitney Test: U = 649;
Z = −3.07; p < 0.01) and uses (Mann–Whitney Test: U = 703; Z = −2.64; p < 0.01) (Table 1).
This finding was expected since women in Alpine areas represented the primary healthcare
providers for the family until the recent past [8].
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Table 1. Mean number (±sd) of species and uses according to the gender and age classes of
informants.

Gender #Informants Species Citations

Mean ±(sd) Mean ±(sd)

Male 37 3.57 4.65 5.51 8.21
Female 56 5.25 4.67 8.44 9.29

Age

20–29 5 4.30 7.30 9.37 5.90
30–39 6 4.66 5.31 6.16 7.65
40–49 10 5.30 3.79 8.10 7.40
50–59 16 5.69 7.31 9.37 10.36
60–69 13 4.46 2.29 8.46 6.60
70–79 32 4.40 4.99 6.62 8.70
80–89 9 3.22 2.43 5.22 6.02
90–96 2 3.00 2.83 4.00 2.83

All informants 93 4.58 4.70 7.28 8.95

The age of informants ranged from 20 to 96 years with 70–79 years being the most
frequent age class (32 informants) (Table 1). No significant correlation was observed either
with the mean number of reported species (Spearman Test: R = −0.14) and the mean
number of reported uses (Spearman Test: R = −0.11). Informants aged from 30 to 59
seem to be the most knowledgeable ones, with a mean number of mentioned species and
uses of 5.18 (±0.51) and 7.88 (±1.63), respectively. At the same time, the 11 informants
aged ≥ 80 presented the lower rates of knowledge (mean number of species: 3.11 ± 2.68;
mean number of uses: 4.61 ± 4.42).

The same pattern was observed by Bruschi et al. (2019) [8] in an Alpine area close to
Valle Imagna. We can interpret this pattern as a result of the cultural interest in medicinal
plants by younger generations within the green wave and healthy lifestyle system. Part of
the knowledge gathered from the younger informants came from several different sources
other than the memories from their parents and grandparents. Some of them had recently
rediscovered the wild plant species of their own territory through broad consultation
of books, TV programs, and the Internet (i.e., a poultice of leaves Delphinium consolida
L. for the treatment of fractures, or the macerated oil of Hedera helix L. leaves used to
improve legs circulation against cellulitis). Others combined family reminiscences with
new understanding gained through schools and university courses, upon deciding to
return to their home territory with innovative agropastoral activities. An explanation of the
low rate of knowledge owned by the older informants could be found in the history that
distinguished the XIX century Valle Imagna. During the post World War II era, this valley
was in fact characterized by sheer poverty, while its inhabitants were barely surviving
through their rural lives with what the territory would offer [24]. From then on, many
of them started looking for a better life by moving to neighbouring countries, mainly
Switzerland and France, but also Germany; most of them never to return. Some of the
people that came back years, sometimes even decades later, had lost most of their memories
regarding that past farm life, thus leaving behind a great part of their knowledge on the
traditional uses of the spontaneous plants of Valle Imagna. We personally interviewed
some of these older people and we could determine first-hand that while they hardly
recalled them, the uses that they were able to mention were also the ones most rooted to
the territory and to the ancient traditions of the valley. As a way of example, we cite an
ointment of Allium sativum L. underground organs and pork fat against contusions, the use
of leaves of Agrimonia eupatoria externally applied fresh to treat deep wounds, or the aerial
parts of agrimony drunk in anti-inflammatory infusions for the digestive and urinary tract.
Additionally, it is interesting to note that these occurrences may have partly thwarted the
intergenerational knowledge transfer of these traditional uses in Valle Imagna.
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2.2. Diachronic Analysis

Before focusing on the plant species, it is important to note that some of the ancient
non-herbal remedies described in the booklet and the ones from 20th centuries referred
by Maconi are interestingly similar. Prolapsed hemorrhoids, for example, were usually
treated with herbal or non-herbal ointments in order to slide them back and were then kept
in position with a balled up linen cloth [17]. Maconi reports that until the early decades
of the 20th century, children often suffered from rectal prolapse, which was treated with
olive oil (with the same purpose of the ancient ointments) and that then the children were
forced to sit naked on a cold stone, to keep the rectum in place [19]. Additionally, some
of the ritualistic and religious elements that used to characterize the remedies from 18th
century could also be found in the descriptions given by Maconi and from some of the
stories recounted by our informants, especially the older ones. Religious formulas, such as
fragments of prayers or the sign of the cross while taking or applying the remedies, were in
some cases considered an essential part of them and were thought to enhance their power.

Figure 4 shows the comparison between the historical and current taxa and uses. A
strong erosion in plant-related knowledge can be observed over time. Eighteenth century
manuscript reported the highest number of taxa (184) and uses (358). These numbers are
lower in Maconi’s book (125; 313) and in fieldwork (99; 224). The highest overlap was
between the manuscript and the Maconi book for taxa (JI = 0.67) and between the current
investigation and the Maconi book for uses (JI = 0.38) while the lowest one was between the
manuscript and the current investigation (JI = 0.48 for taxa; JI = 0.16 for uses). Only 42 taxa
(23% of the taxa reported in the manuscript) and 34 uses (9.5% of the uses reported in the
manuscript) are currently known by the people living in the valley; in the 20th century
investigation by Maconi, taxa and uses in common with those reported in the manuscript
were 66 (35%) and 57 (16%), respectively.

 

Figure 4. Venn diagrams comparing taxa (A) and uses (B) in the three data sources. JI = corrected
Jaccard Index.

In order to explain the observed differences between the manuscript and the other
considered sources, it has to be highlighted that the manuscript includes remedies taken
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from other sources, even from earlier times to 18th century, not always connected with the
territory of Valle Imagna. For example, among these “external” sources identified by Milani
and Fico (2021), “Prospectus Phamaceuticus sub quo Antidotario Mediolanense”, published in
1668 and updated until 1729; “Pratica universale nella Medicina”, dated 1693 and written by
friar Felice Passera from Bergamo; and “De Secreti del Reverendo Donno Alessio Piemontese”,
dated 1557 and written by Girolamo Ruscelli. Even the high number of exotic species
reported in the manuscript (54, 14 of which neophytes) compared to Maconi (29; 8) and the
fieldwork (17; 7) can further explain the observed differences. Since the 16th to 18th century,
Bergamo was part of the “Repubblica Serenissima di Venezia”, one of the most important
centers of trade in Europe at that time. For this reason, doctors and apothecaries could
obtain a wide variety of spices and exotic ingredients.

The comparison between Maconi’s book and the results of our fieldwork show that in
a few decades, information on 73 taxa (58.4%) and on 240 uses (77%) was lost. A rapid loss
of ethnomedicinal knowledge has been detected in many industrialized countries [8,25,26]
and has been explained as a consequence of the cultural erosion caused by the influence of
modern culture and education systems, the globalization of trade, and access to modern
medicine [25].

Taking into consideration the categories of use, skin and digestive tract diseases are
the ones with the highest number of taxa with a homogeneous distribution in the three
datasets (Figure 5).

 

Figure 5. Distribution of the use categories in the three data sources.

Regarding the manuscript, “others” is the most represented category with 97 recorded
taxa; it mostly includes diseases or symptoms which are not easily interpretable and classi-
fiable in accordance with Western nosologies (i.e., ’ponta’, ‘brossole’, ‘tarlo’, which cannot
be translated). Taxa reported in all the three data sources were found in the following
categories: skin diseases and traumas (10 taxa: Chelidonium majus L., Citrus x limon, Malva
sylvestris, Matricaria chamomilla L., Olea europaea L., Plantago major L., Plantago ssp., Salvia
officinalis, Sambucus nigra, Urtica spp.), respiratory tract diseases (5: Linum usitatissimum
L., M. sylvestris, Plantago spp., Rosa canina, Rosmarinus officinalis), digestive tract diseases
(2: Artemisia absinthium, R. officinalis), circulatory system disorders (1: Urtica spp.), urinary
tract diseases (1: M. syslvestris), nervous system diseases (1: M. chamomilla), gynaeco-
logical disorders, obstetric, and puerperal problems (1: M. sylvestris), general condition
(1: S. officinalis). A constant decrease in the number of the recorded taxa over time can be
observed in the categories fever (20:10:3), gynaecological disorders, obstetric, and puer-

113



Plants 2023, 12, 2748

peral problems (25:22:3), nervous system diseases (29:22:15), ophthalmic ailments (27:16:3),
and urinary tract diseases (34:24:14). Skin diseases (40:43:35) and digestive tract diseases
(30:50:31) categories showed a more heterogeneous pattern but always with a reduction
in the more recent years. Similar findings were observed by Söukand et al. (2022) [27] in
Estonia and by Guarrera in Italy (2006) [28]. On the contrary, an increase can be detected
for musculoskeletal disorders (19:25:30), circulatory system disorders (4:14:12), and general
condition (8:5:34). As pointed out by Dal Cero et al. (2023) [6], the increasing importance of
plants for treating circulatory system disorders and plants used as preventive measures,
like plants administrated as blood and organs purifier or appetite stimulant/tonic, reflect
the progress of medical knowledge and also epidemiological changes occurring in modern
society [27].

Figure 6 shows the uses categories of the 10 most cited species during the inter-
views compared to those reported in the two historical sources. Only in 6% of the cases
(M. sylvestris used to treat skin problems and urinary tract diseases; T. cordata used to
treat respiratory tract diseases; S. nigra used to treat skin problems; R. canina used to treat
respiratory tract diseases; C. x limon used to treat skin problems; R. officinalis used to treat
respiratory tract diseases), the use was the same in the three sources. Fourteen percent of
the uses were reported only in Maconi and in the fieldwork. Twenty-seven percent were
new (i.e., were cited by the informants during the interviews but they were not reported in
the two historical sources). In particular, new uses were recorded in the category general
condition, a finding further confirming the increasing importance of preventive plants
in the current herbal medicine. Although the use of Taraxacum as remedy to treat diges-
tive, urinary, respiratory diseases, and as a blood purifier has been known since ancient
times [29,30], no records were found in the two historical sources analysed in this study.
This finding can partly be explained by possible identification problems of species included
in the 18th century manuscript; on the other hand, no information about medicinal uses of
Taraxacum spp. over the last 200 years were reported in Dal Cero et al. (2023) [6] for Central
Europe and Dal Cero et al. (2014) [31] for Switzerland. In general, these data are consistent
with what was reported by other diachronic studies. For example, when comparing the
uses of M. sylvestris, H. perforatum, S. nigra, R. canina, and A. eupatoria to those reported in
Dal Cero et al. (2023) for the same species, we found a Jaccard similarity index of 0.72.

XXI° century  
Species CS DIG EAR FE GC GYN MSK NS OR OPT RES UR SK SL #USinterviewes #USMaconi book #USmanuscript # Usconstant # USnew 
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Tilia cordata (32) 
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Citrus limon (9)         

 
    

 
  

 
      

 
5 8 4 1 2 

Rosmarinus officinalis (9) 
 

  
 

    
 

  
 

  
 

      
 

5 3 4 1 3 
#reports in each category (over 
time) 8 11 1 5 7 7 10 8 5 1 18 13 16  

Figure 6. Categories of use for the 10 most cited species in the field investigation: comparison
between the three data sources. CS = Circulatory system disorders; DIG = Digestive tract disorders;
EAR = Afflictions of the ear; FE = Fever; GC = General condition; GYN = Gynaecological disor-
ders, obstetric, and puerperal problems; MSK = Musculoskeletal system disorders and traumas;
NS = Nervous system disorders; OR = Oropharyngeal cavity affections; OPT = Ophthalmic ailments;
RES = Respiratory tract infections; UR = Urinary tract disorders; SK = Skin diseases and traumas;
SL = Slimming. In brackets: number of informants citing the species. Black: the use has been cited
during the interviews and is reported in the two books; orange: the use has been cited during the
interviews but is not present in the two books; blue: the use has been cited during the interviews and is
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reported in Maconi; violet: the use has been cited during the interviews and is reported in the
manuscript; green: the use is reported only in Maconi; red: the use is reported only in the manuscript;
grey: the use is reported both in Maconi and the manuscript. #UScostant = number of uses surviving
through the time; #USnew = number of uses recently appeared.

2.3. Comparison among Similar Preparations in 18th and 21st Century in Valle Imagna

Out of the 42 species shared between the manuscript and our field investigation,
12 were used in remedies that were at least comparable, sometimes even almost identical.
All information regarding the comparison can be found in Table 2.

Table 2. Comparison among similar preparations found in the manuscript [17] and during the field
work in Valle Imagna.

Species
Use Described in the

Manuscript [17]
Use Described in Valle

Imagna
Activity

Amaryllidaceae

Allium sativum L.
Garlic

Wine decoction with garlic,
drunk against hip pain.
Eaten raw against gout.

Ointment made of smashed
garlic and pork fat to be

externally applied against
contusions and pain.

Anti-inflammatory for the
treatment of musculoskeletal

problems.

Asteraceae

Artemisia absinthium L.
Absinth

Pills or aqueous preparation
with absinth salts (obtained

from the ashes of A.
absinthium) as diuretic and

antipyretic.
Powdered absinth mixed with
honey. Kept inside the mouth
as an anti-inflammatory for

the tongue.

Infusion of the leaves or the
entire above ground part
drunk as an antipyretic,
anti-inflammatory, and

diuretic.

Anti-inflammatory,
antipyretic, and diuretic.

Matricaria chamomilla L.
Chamomile

Chamomile oil mixed with
other ingredients, clysters

against hip pain and sciatica.

Macerated chamomile oil,
applied externally against

muscular pain and
inflammation.

Anti-inflammatory for the
treatment of musculoskeletal

problems.

Brassicaceae

Brassica oleracea L.
Cabbage

Cabbage leaves dried in the
oven, powdered, and mixed

with pork fat. The ointment is
applied against hip pain.

Fresh leaves, smashed and
applied on contusions and

joint pain and inflammations.

Anti-inflammatory for the
treatment of musculoskeletal

problems.

Lamiaceae

Salvia officinalis L.
Sage

Sage leaves, rosemary, and
pomegranate boiled in wine.

Mouthwashes against painful
and loosening teeth.

Sage leaves rubbed on teeth
and gums as an

anti-inflammatory. Sage
infusion used as an

anti-inflammatory and
disinfectant mouthwash for

teeth and gums.

Antibacterial
Anti-inflammatory
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Table 2. Cont.

Species
Use Described in the

Manuscript [17]
Use Described in Valle

Imagna
Activity

Linaceae

Linum usitatissimum L.
Flax

Flax and fenugreek seeds
boiled in water. The seeds are

squeezed, and the
mucilaginous water is mixed
with butter. The ointment is
applied on the chest against

children cough.

Flax seeds boiled in water
until a preparation similar to

porridge is obtained. The
mucilaginous poultice is

applied warm on the chest
against cough.

Antitussive
Expectorant

Oleaceae

Olea europaea L.
Olive

An ointment of olive oil and
bee wax or of olive oil and
tallow applied on fissured

hands and feet and on burns.

An ointment of olive oil and
bee wax applied on burns and
as soothing agent on inflamed

skin.

Anti-inflammatory
Soothing

Wound healing

Papaveraceae

Chelidonium majus L.
Greater celandine

Latex of celandine with latex
of parsnip applied on warts.

Latex of celandine applied on
warts.

Antiviral
Caustic

Plantaginaceae

Plantago spp.
Plantago major L.

Plantago lanceolata L.
Plantain

Poultice of plantain mixed
with butter (and other

ingredients) for two different
ointments applied on

inflamed nipples and on
wounds.

Leaves applied externally on
burns and as a wound healing
and anti-inflammatory agent.

Anti-inflammatory
Disinfectant

Wound healing

Rosaceae

Agrimonia eupatoria L.
Agrimony

Complex remedy applied on
deep leg ulcers. Above

ground parts of agrimony and
dried roses are boiled in wine,
which is then used to disinfect
the ulcers. A mix of powdered

herbal and mineral
ingredients are then applied
on the wounds. Finally, the

sediment of cooked agrimony
and rose is smeared over the
powder, and all is set in place

with a gauze.

Fresh leaves are applied
externally on deep wounds

and set in place with a gauze.
Compresses of the infusion of

leaves or of above ground
parts of agrimony are applied

on deep wounds.

Anti-inflammatory
Disinfectant

Wound healing

Rosa canina L.
Dog rose

Rose water, obtained from the
petals, mixed with other
ingredients and drunk in

order to ‘refresh the kidneys’.

Infusions of the false fruits
drunk as diuretic. Diuretic

Vitaceae

Vitis vinifera L.
Vitis spp.

Grapevine

Mouth washes with wine in
which sage, rosemary, and
pomegranate were boiled.

Mouth washes with grappa.
Anti-inflammatory

Disinfectant
(Alcohol?)

More specifically, for 5 species (Chelidonium majus, Linum usitatissimum, Plantago spp.,
Salvia officinalis, and Vitis vinifera) the 18th century remedies and the traditional uses in
Valle Imagna were similar not only in terms of part of the plant used, but also of methods
of preparation and administration, and the same uses were reported by Maconi in his book.
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For V. vinifera, byproducts of the species were used, namely wine or grappa. Wine
was one of the mediums in 18th century in which plants were boiled to obtain disinfectant
mouthwashes in case of gingivitis, while nowadays in Valle Imagna another byproduct of V.
vinifera, grappa, could be used pure for the same purpose. Admittedly, in this specific case,
the disinfectant action is probably sought after in the alcoholic nature of the preparations, as
well as in the plant species infused. As a matter of fact, the author described a preparation
of leaves of sage and rosemary boiled in wine with pomegranate used as mouthwashes
against painful and loosening teeth. Our informants reported the use of sage leaves rubbed
directly on teeth and gums as an anti-inflammatory remedy and of a sage infusion used
as anti-inflammatory and disinfectant mouthwashes for teeth and gums. It is interesting
to highlight that Maconi recounted in his book that, until the first half of 20th century,
mouthwashes obtained by boiling sage in wine were a typical treatment for gum and tooth
ache in the valley [19].

A similar consistency with the data reported by Maconi could also be found in the
cases of C. majus, L. usitatissimum, and Plantago spp. As a matter of fact, the orange latex
obtained by snapping the stems of celandine was mentioned as a useful treatment for
warts in all three of the consulted sources. In a similar fashion, a warm poultice of boiled
flaxseed was externally applied on the chest to treat productive cough and was reported
by both Maconi and our informants with the same vernacular name (‘linusa’), while in
18th century the mucilaginous water obtained by boiling the flaxseeds was added to fresh
butter and then applied on the chest, specifically in children. As for Plantago spp., our
informants, in accordance with what was written by Maconi, reported the use of leaves
of plantain applied externally on burns and as a wound healing and anti-inflammatory
remedy. For similar purposes, the author of the manuscript described the preparation of
two different ointments, both obtained by mixing a poultice of plantain leaves with butter
and other ingredients.

At last, an interesting case is represented by Agrimonia eupatoria. In the manuscript,
the author referred to a complex remedy to treat leg ulcers. Specifically, they wrote: “Alle
Piaghe: D’ogni sorte nelle Gambe, sebbene la Gamba fosse scoperta e mangiata fino all’osso” (To
[treat] any type of leg ulcers, even if the leg was open raw and consumed to the bone) [17].
This remedy was prepared by boiling above ground parts of agrimony and dried roses
in wine, which was then dabbed on the leg to disinfect the ulcers. A mix of powdered
herbal and mineral ingredients was then applied on the wounds. Finally, the sediment
of boiled agrimony and rose was smeared over the powder, and all was set in place with
a gauze. While recounting the use of agrimony in Valle Imagna, our informants spoke
about the external application of fresh leaves of the plant on deep wounds, which were
considered ‘untreatable with any other method’. The leaf was then set in place with a gauze
that was periodically changed. Moreover, they also described the use of compresses of the
leaves or infusion of above ground parts, for the treatment of deep wounds as well. It is
interesting to note that the use of agrimony was mentioned almost exclusively by elderly
people (75 years or older) and that the plant species was only referred to by its vernacular
name, which is ‘Erba del Vinil’, as not even the Italian common name was known to them.
Furthermore, the primary data of our field investigation revealed that A. eupatoria was used
in this fashion mainly until the 1960s–1970s, coinciding with the great migration of people
from rural areas to the big cities and foreign countries. Finally, extensive bibliographic
research conducted on ethnobotanical published works on neighboring areas has shown
that in Lombardy, A. eupatoria was either used to treat different pathologies (Vitalini et al.,
2009–infusion drunk for laryngitis [32]; Vitalini et al., 2015–compresses of the infusion
for mild dermatitis and infusion drunk as an astringent agent, [33]), or not mentioned at
all [8,34–37].
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3. Materials and Methods

3.1. Area of Investigation

Valle Imagna is located in the western area of Orobic Prealps, in the province of
Bergamo, Lombardy, Northern Italy (Figure 7). The highest peak of the Valley is mount
Resegone, with its 1.875 m a.s.l. Although some of its municipalities do not exceed 500 m
a.s.l., the whole territory is labelled as mountainous. The main river of the area, called
Imagna, gives its name to the Valley. The mild weather, with its abundant rainfalls and
limited temperature excursion, allows for the presence of rich plant biodiversity. The
woodlands are characterized almost exclusively by deciduous trees. Specifically, at the
higher altitudes, beech woods are so extensive that several toponyms derive from the beech
Italian common name, ‘faggio’ and the vernacular name ‘fó’. Concerning herbaceous plant
species, among the most abundant we cite Achillea millefolium L., Agrimonia eupatoria L.,
Arctium lappa L., Artemisia L. spp, Carum carvi L., Chelidonium majus L., Cichorium intybus
L., Equisetum arvense L., Polypodium vulgare L., Filipendula ulmaria (L.) Maxim., Foeniculum
vulgare Mill., Gentiana L. spp, Hedera helix L., Hypericum perforatum L., Malva sylvestris L.,
Ruta graveolens L., Salvia L. spp, Urtica dioica L., and Vaccinium myrtillus L. [19]

 

Figure 7. Valle Imagna is located in the province of Bergamo, Lombardy region, Northern Italy. Map
modified from the original free maps at https://d-maps.com/carte.php?num_car=284951&lang=it
(accessed on 14 July 2023), https://d-maps.com/carte.php?num_car=22383&lang=it (accessed on 14
July 2023), and https://d-maps.com/carte.php?num_car=213806&lang=it, (accessed on 14 July 2023).

For our investigation, we focused on upper Valle Imagna, specifically on the munic-
ipalities of Berbenno (675 m a.s.l.), Brumano (911 m a.s.l.), Corna Imagna (736 m a.s.l.),
Costa Valle Imagna (1.014 m a.s.l.), Fuipiano Valle Imagna (1.055 m a.s.l.), Rota d’Imagna
(690 m a.s.l.), and Sant’Omobono Terme (427 m a.s.l.).

3.2. Ethnobotanical Survey, Data Archiving and Processing

In preparation of the field work, preliminary bibliographic research on the territory
and the spontaneous flora of Valle Imagna was performed through the consultation of local
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botany textbooks [20–23]. A list of autochthonous species of the Valley was produced. The
scientific names and family categorization follow Pignatti et al., 2017 [38]. The list was then
enriched by a photographic archive of the plants, in order to facilitate plant identification
by the informants during the field work.

Subsequently, open- and semi-structured interviews were conducted. All the infor-
mation gathered during the interviews was archived in Microsoft WordTM files (Microsoft,
Redmond, WA, USA): an ‘Informant Sheet’ for data concerning the informants and a
‘Species Sheet’ for data concerning the plant species cited and their traditional uses through-
out the Valley. Specifically, the “Species Sheet” consisted of a 7-column table arranged as
follows: Species (common and vernacular name), Field of use, Detailed use, Preparation
form, Administration form, Part of the plant, Other information. Each “Informant Sheet”
was then matched to the corresponding “Species Sheet” through a one-to-one identification
code. Identification of the species was performed by Professor Gelsomina Fico, Professor
Claudia Giuliani, and Dr. Paola Sira Colombo following Pignatti et al., 2017 [38]. Plant
species nomenclature was according to Pignatti et al., 2017 for the ones found on Italian
territory and to http://www.worldfloraonline.org/ (accessed on 14 July 2023) [39] for the
other ones.

3.3. Data Analysis

All data was filed away in a database, organized in an ExcelTM spreadsheet (Microsoft,
Redmond, WA, USA) where each row represents a ‘citation’, defined as ‘a single use
reported for a single species by a single informant’. Every citation was considered as
‘distinct’, when differing from one another in at least one of the following fields: species,
informant id code, category of use, part of the plant, preparation, and administration form.
Data was processed and analysed by means of Pivot tables.

Spearman’s correlation test was carried out to detect a relationship between the age of
informants and their plant-related knowledge. Mann–Whitney was performed to check
for statistical significance between sex of informants and their ethnobotanical knowledge.
To measure the similarity of the different data sources in terms of reported taxa and uses,
we performed the Jaccard Similarity Index (corrected for maximum possible values, as
reported in Pitman et al. (2005), in order to account for artefacts due to the difference in
diversity between the considered data sources) [40].

For the comparisons among the different sources, we defined ‘use’ as ‘category of
use’, namely the affected organ groups, such as ‘digestive tract disorders’, ‘urinary tract
disorders’, etc. The followed criterion for the classification of the different categories of use
was based on previous published works [34,35,41–43].

3.4. Bibliographic Research

For the comparison between the 18th and 20th century remedies and the 21st cen-
tury ones, we consulted Milani and Fico, 2021 [17] and Maconi, 2006 [19], respectively.
Comparing information in diachronic studies is complicated by the strong heterogeneity ex-
isting among the different sources [16]. Different authors employ different methodological
approaches to record, systemize and present data, apply different categories and terminolo-
gies to describe different plant uses, often without any annotation, and use different plant
nomenclatures. We used a rigorous approach to achieve data harmonization, punctually
identifying, removing, and aligning all the study differences; this could have led to a loss
of information but also provided a comparable view of data from different sources and
revealed valid inferences from the analysis of pooled data.

Extensive bibliographic research in the ethnobotanical, phytochemical, and concerning
the biological activities of the 99 identified species mentioned during the interviews was
carried out through search engines and online databases, such as PubMed, MEDLINE,
Google Scholar, and the bibliographic research online tool known as J.A.N.E. Concerning
the ethnobotanical research, the scientific or English common name of the species was
combined with the keywords ‘ethnobotany’, ‘ethnopharmacology’, ‘traditional medicine’,
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or ‘folk medicine’. Special attention was paid to Italian ethnobotanical works published
and, specifically, the ones concerning the neighboring areas to Valle Imagna. As for
phytochemistry and biological activities, we paired the scientific or English common name
with specific keywords concerning the category of use cited in Valle Imagna (i.e., Artemisia
absinthium AND digestive system, Agrimonia eupatoria AND skin) and then the specific
pathology or activity (i.e., Artemisia absinthium AND carminative, Agrimonia eupatoria AND
wound healing, etc.). We focused our attention particularly on systematic reviews and meta-
analyses, if possible, or on single in vitro, in vivo, and clinical trials studies, and we applied
no time filters. Table S1 of Supplementary Materials was then produced [32–37,44–245].

4. Conclusions

Our previous analysis of a little 18th century manuscript found in Valle Imagna was
the starting point of the case study reported in this paper. The library where the manuscript
was retrieved was part of a private 17th century house, stocked with historical documents
related to the valley, and the presence in the text of vernacular words from the province
of Bergamo could be indication of the provenance of the author. As for the purpose of
such a piece, the personal and professional notes that the anonymous author added to
various remedies would suggest that the work was considered more than a mere copy from
other sources. Even the size of the booklet hinted at its practicality to be carried around
and produced when a consultation was needed, maybe even by a medical practitioner of
the territory.

The first comparison with published books concerning 20th centuries folk medicine
in the valley prompted us to deepen our understanding of the traditional knowledge still
surviving nowadays in Valle Imagna, specifically on the uses of plant species. Our survey
revealed that, especially after the 1960s and 1970s great migrations from the valley, this
knowledge was almost completely lost to the passage of time and the fading of memories.
However, a few older people of the valley could still recall some of the traditional uses of
spontaneous plant species and being able to retrieve this information and partly stop the
loss of memories was certainly an important step.

The diachronic comparison among the historical sources involved in this analysis
confirmed a general pattern of decline in the information concerning both number of taxa
and their uses across the centuries, from the 1700s, represented by the manuscript, through
the early 1900s, described by Maconi, to the first two decades of the 2000s, highlighted by
our field investigation. Another clear example of the pending loss of knowledge concerns
the uses of the first 10 frequently mentioned species during the fieldwork, compared to the
ones of the historical sources.

However, among the similar uses, the 18th and 21st century preparations regarding
Agrimonia eupatoria undoubtedly piqued our interest, due not only to the shared purpose
of use and desired outcome of the remedies, but also to some similarities concerning the
part of the plant used and their administration form. Moreover, although some of the
other species are commonly used throughout Lombardy, the bibliographic investigation
concerning the ethnobotanical studies conducted in neighboring areas underlined the
specific and identifiable use of agrimony in Valle Imagna.

Further investigation is certainly mandatory but ultimately, our analysis of the sources
allowed us to likely sketch a fil rouge across centuries of traditional knowledge of Valle
Imagna, with unfortunately only slivers of the ancient remedies of the 18th century surviv-
ing the passage of time.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/plants12142748/s1, Table S1: Traditional medicinal uses in
21st century Valle Imagna and related bibliographic research. For the complete reference list, please
see the main text.
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Abstract: Works on historical ethnobotany can help shed light on past plant uses and humankind’s
relationships with the environment. We analyzed medicinal plant uses from the historical regions of
Livonia and Courland in Northeast Europe based on three studies published within the 19th century
by medical doctors researching local ethnomedicine. The sources were manually searched, and
information extracted and entered into a database. In total, there were 603 detailed reports of
medicinal plant use, which refer to 219 taxa belonging to 69 families and one unidentified local taxon.
Dominant families were Asteraceae (14%), Solanaceae (7%), Rosaceae (6%), and Apiaceae (5%). The
majority of use reports were attributed to the treatment of four disease categories: digestive (24%),
skin (22%), respiratory (11%), and general (11%). The small overlapping portion (14 taxa mentioned
by all three authors and another 27 taxa named by two authors) contained a high proportion of taxa
(46%) mentioned in Dioscorides, which were widespread during that period in scholarly practice.
Despite the shared flora, geographical vicinity, and culturally similar backgrounds, the medicinal use
of plants in historical Courland and Livonia showed high biocultural diversity and reliance on wild
taxa. We encourage researchers to study and re-evaluate the historical ethnobotanical literature and
provide some suggestions on how to do this effectively.

Keywords: historical ethnobotany; local ecological knowledge; old herbals; scholarly medicine;
Livonia; Courland

1. Introduction

Historical ethnobotanical research has recently become an area of growing importance
for researchers. The analysis of such data provides the grounds for a better understanding
of how the Local Ecological Knowledge (LEK) of societies evolved over time, how these
societies have used (local) plants, and how they have interacted with the environment and
its components [1–4]. Nevertheless, comparing historical and contemporary data is not
as easy as it may appear because of changes in the social, cultural, and socio-economic
conditions of the studied societies [5]. However, investigators should continue the current
trend of systemizing historical data collected by representatives of diverse scientific fields
and extract the local ecological knowledge for future analysis [6,7].
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Historical texts on plant use date back to around 3100 BC. One text from the common
era is “De Materia Medica” [8], written by Greek physician Pedanius Dioscorides (AD 40–90),
which inspired the medicine of that period and influenced many herbals published in the
second half of the second millennium and especially earlier in the Middle Ages. During that
period, herbal texts and recipe books were used as a standard means of creating knowledge
about the medicinal usages of plants available. In the 19th century, inspired by Swedish
botanist Carl von Linné (1707–1778), the gathering of local ethnomedicinal knowledge
became popular, especially in the Nordic hemisphere. Such collections were also sometimes
analyzed and published, inspiring future ethnobotanical research [6,9–11]. Such books, in
addition to doctors and pharmacies, were important resources for the literate population
for acquiring knowledge of simpler and more affordable medicines, and they contained,
among local uses, traces of Dioscorides’s work. Leonti et al. [12–14] clearly demonstrated
that in Italy the influence of the doctor and naturalist Pietro Andrea Mattioli’s (1501–1577)
work is still apparent in studies from the last few decades: up to 20% can be traced back to
Mattioli, and thus also, Dioscorides [14].

Although historical materials may be of crucial significance for understanding the
evolution of local ecological knowledge, special attention needs to be given to the back-
ground and conditions in which the works were complied. Sōukand et al. [15] presented
an example of a specific taxon (Epilobium angustifolium) that through confusion created
by the existence of multiple concurrent names for the same species, incorrect translations,
and illustrations supporting the transfer of usages from other species, led to a chain of
misunderstandings and misinterpretations. In addition, not only the nomenclature of
plants, but also disease names, change over time and specific knowledge is needed for
interpretation. Therefore, special care needs to be taken in analyzing historical publications.

1.1. Background

While digitizing the German-language literature containing Local Ecological Knowl-
edge of the 19th century for a database [16], as a practical part of the Master’s thesis of
the second author [17], we selected three scientifically sound and valuable ethnobotanical
works published in German on neighboring Livonia and Courland [18–20], which we
consider to be the first summary studies on folk herbal medicine in that region.

Dr. Johann Wilhelm Ludwig von Luce’s (1756–1842) book “Heilmittel der Ehsten auf
der Insel Oesel” (Remedies of the Estonians of Oesel Island), which was issued in 1829 in
Pernau (Pärnu) [18], presents an original study on the local ethnomedicine of the island
(currently Saaremaa). Having worked on the island for 38 years, first as a pastor and
later as a doctor, Luce presented on 159 pages his own experiments as well as the local
ethnomedical knowledge. Although his earlier book (in 1823) “Topographische Nachrichten
von der Insel Oesel, in medicinischer und ökonomischer Hinsicht” (Topographical News from the
Island of Oesel, in Medical and Economic Terms) [21] already contained the plant uses described
in his earlier publication, we decided to focus our analysis only on the later publication as
it is more voluminous.

Luce came to Saaremaa from Germany in 1781 as a pastor. After the tragic death of
his wife, he returned to Germany to study medicine in 1789–1792. In 1801, he defended
his doctor’s exam in St. Petersburg and after that became a practicing doctor in Saaremaa.
His knowledge of botany was profound and his contribution to the scientific discipline
is acknowledged by the presence of his own botanical author abbreviation. He wrote his
book in order to share his experiences with local ecological knowledge, making it available
to a wider audience [18,22]. He divided his book into chapters covering mineral, herbal
(including pharmaceuticals herbs), animal, instrumental (also bloodletting, steam baths,
and massage), and fantastic (magical rituals) components of respective remedies. All the
reports were gathered almost exclusively on Oesel, although it has often been cited as
reflecting data covering the whole of Estonia.

Jewish doctor Emil Aronson’s (1863–1942) article “Ueber die Volksheilmittel der Letten”
(On the Folk Remedies of the Latvians), which was issued in 1891, is a 19-page-long contribu-
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tion to the 19th volume of the journal “Magazin lettisch-literarischen Gesellschaft” (Magazine
of the Latvian Literature Society) [19]. He explained the need for his work by citing the lack
of Latvian data outlined in the doctoral dissertation of Dr. Wassily Demitsch (Bacилий
Φeдopoвич Дeмич) (1858–1930), “Literärische Studien über die wichtigsten russischen Volk-
sheilmittel aus dem Pflanzenreiche” (Literary Studies about the Most Important Russian Folk
Remedies from the Plant Kingdom), which the latter defended at the University of Dorpat
(Tartu) in 1888 [23]. Aronson studied medicine at the same university. In addition, he
followed the structure of Luce’s book: sorted his own article by type of medicine, categoriz-
ing them into mineral, herbal, animal constituents, and applications. The data presented
by Aronson originated almost exclusively from Libau (currently Liepāja), where his own
doctor’s office was located, although he presented the data as filling the gap for Latvia
in general. Aronson sometimes compared his results with those of Luce and Demitsch or
referred to them for additional information.

In the foreword to his work, Aronson acknowledged the importance of documenting
lay uses without any prejudice or contempt. Aronson wanted to show that, although most
usages are superstition- or curiosity-driven, some could still be useful for contemporary
medicinal science, and thus, there is the need to identify the good ones. He considered local
medicines affordable and obtainable by everyone, while their effectiveness was supported
by local beliefs and culture. Aronson did not provide any local names for plants or diseases.
In 1893, he relocated to Dallas, USA, where he became a pioneer in public health.

Latvian medical student Jēkabs Alksnis’s (1870–1957) article “Materialien zur lettischen
Volksmedizin” (Materials on Latvian Folk Medicine) [20] was issued in 1894 in the fourth
yearbook of the University of Dorpat (Tartu), “Historische Studien aus dem pharmakologischen
Institute der kaiserlichen Universität Dorpat” (Historical Studies from the Pharmacological Institute
of the Imperial University of Dorpat). Alksnis studied in Tartu from 1890 to 1895. In the preface
of the article, he mentions that he started this work at the request of Professor Eduard
Rudolf Kobert (1854–1918), who also instructed and advised him. Alksnis apologizes for
leaving a lot of material out of this work because of the length limit of the article, which
was 117 pages long. It was mainly a summary translation into German of information from
Latvian and Russian sources. For example, he translated with the permission of folklorist
and poet Fricis Brı̄vzemnieks [Fricis Treilands] (1846–1907), a chapter on incantations from a
book issued in 1881 in the Russian language “Tpyды Этнoгpaϕичecкoгo oтдeлa, Maтepиaлы
пo этнoгpaϕии лaтышcкoгo плeмeни” (Proceedings of the Ethnographic Department, Materials
on the Ethnography of the Latvian Tribe). In addition, he used many newspapers, such as the
supplement newspaper “Dienas Lapa”, which published Latvian ethnographic writings. In
the same newspaper, he published a call in 1892 for the collection of folk medicine and
provided recommendations on how to collect data correctly [24]. Alksnis added many of
his own experiences and mentions the names of other doctors, one sent him dried plant
samples (Dr. P. Kalnin, š) and another helped him to describe folk diseases (Dr. Raphael).
The plants sent by Dr. P. Kalnin, š were identified later by a botanist named Dr. Johannes
Christoph Klinge. Alksnis also used folk medicine material from the Riga Latvian Society,
which was sent to the society or collected by members of the society themselves.

It was not until 1898, however, that Alksnis published previously unpublished ma-
terials held by the Riga Latvian Society [25]. However, we have not analyzed this data
in the present work, since at that time, general research on Latvian folk medicine became
more active, and many similar articles began to appear in Latvian. One of these was
written by the first Latvian botanist, Jānis Ilsters (1851–1889), who highlighted the use of
Latvian folk medicines and folk plant names. His book contains descriptions of plants, yet
lacks information about the source, clearly presenting facts from other countries [26]. In
addition, he published several appeals to the public to help in reporting plant names and
their application in folk medicine [27], but the data he collected were published posthu-
mously in 1891 [28]. However, Ilster’s article is not included in the literature cited at the
end of Alksnis’s article. Also, Riga pharmacist Ernests Birzmanis (Birsmanis) (1860–1900)
published a call in 1897 in the newspaper “Latweeschu Awises” for the collection of folk
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medicine to gather information about treatments using plants. However, unlike Alksnis,
he also paid attention to folk plant names [29]. Furthermore, he published one of the first
Latvian-language books on Latvian medicinal plants [30], in which he indicated the most
common folk plant names. He, too, studied at the University of Dorpat (Tartu), where he
graduated in 1892 with a Master’s degree in pharmacy.

Alksnis outlines the scientific goals of his work as translating existing knowledge from
Russian, educating Latvian doctors on local ethnomedicine and promoting the rational-
ization of drug administration, reflecting the scientific approach in the way his article is
organized: background information on a disease is complimented by details on healing
practices, drug preparations, and components. He provides local names only for the dis-
eases, and not for the plants. Alksnis’s article can be seen as representative, as it covered the
entire area inhabited by Latvians in Livonia and Courland. He later worked as a surgeon
and was a professor of medicine at the University of Latvia from 1924 to 1944, emigrating
to Germany during World War II and after the war to the UK. Today, the work of Alksnis
holds great value for Latvian folk medicine history [31].

1.2. Aims of the Work

Dr. Wassily Demitsch’s doctoral dissertation was the first scientific study of plants
used in folk medicine to summarize areas of Russia. However, as he stated, he reported only
a small part of his work, describing only the most popular plants (he had over 65 species
on the list). He says that there was a great deal of overlap with ancient Greco-Roman
plant uses [23]. Other authors have suggested that there is a high degree of overlap with
Hippocrates and Dioscorides in Russian territories [32]. At the same time, Demitsch stressed
that doctors with an academic education did not care about or evaluate folk medicine and
only relied on active ingredient-based (very expensive) treatments. However, people have
prejudices and beliefs that prevent new therapies from being accepted by them. Demitsch
notes that it is the cultural background of the community that could help the doctor to
better explain to the people what is rational and what is not rational. A few years later,
Leopold Glück (1854–1907), a Polish physician and public figure of Jewish descent, also
emphasized the need to study the non-rational methods of folk medicine [33]. Thus, at
that time, the contribution of general practitioner doctors to the study of folk medicine
was significant.

What was also decisive for our choice was the fact that Luce, Aronson, and Alksnis
shared a feature in common: they were doctors or medical students. As they lived during
the same century and within close proximity to each other, the analysis of their work
provides grounds for a detailed comparison. This allows shedding light on the biocultural
diversity related to ethnomedicine and provide comparative data for field studies from
the region.

The aims of this study are (a) to update and reconcile with current knowledge the
identification of plants and diseases, identifying potential mistakes in the initial sources;
(b) to compare the local plant uses described by the three authors; and (c) to evaluate
the diversity of the sources. We expect to find high biocultural diversity in the three
published sources.

2. Results

2.1. Disease and Plant Identification

The majority of all medical conditions described in the books could be assigned to
specific modern disease categories. There were, however, some exceptions; for example, we
assigned artheibisches Fieber mentioned by Luce solely to the general fever category, while
rose mentioned by Alksnis can generally be identified as a skin disease, as there are various
types of rose according to Luce. Likewise, the symptom sich verhoben haben/sich verrissen
haben/Verreissung, attributed to “working too hard or with the wrong posture” [18,20], is a
common condition described in Estonian folklore [34]. Not having more details to rely on,
we interpreted it as indifferent back pain (musculoskeletal disease category).

134



Plants 2022, 11, 1065

Plant identification was sometimes a challenge, even though most of the time the
authors provided the Latin name of the plant. One such example for Luce is Cnicus
serratuloides, which is Cirsium serratuloides according to Plants of the World Online (https:
//powo.science.kew.org/, accessed on 7 March 2022). However, it was absent from the
local floras, as the study area is outside of its natural range. The Estonian local name did
not provide further clarity, and therefore, plant identification was kept at the genus level:
Cirsium sp. Another example is Ononis repens, which was identified instead of Ononis
spinosa, as given by Luce: O. spinosa does not grow in Saaremaa and according to a book
of Estonian folk plant names [35], the term luuderohi is associated with O. repens in the
Püha parish in Saaremaa. There are also mistakes outside the same genus, for example:
Hippocrepis comosa was re-identified as Argentina anserina, as this taxon does not grow in
Saaremaa and it is a clear misidentification by Luce, since the two taxa are visually very
similar, while the name hoolmerohi was widespread in Kihelkonna parish in Saaremaa for
Argentina anserina according to the book of Estonian folk plant names [35]. A difficult case
of identification was a plant identified by Luce as Equisetum fragile, as such a name does
not exist; however, its German name is Engelsüß, local name rinna rohhi, and it was used to
treat a cough referred to as Polypodium vulgare.

The book by Alksnis also contained cases of difficult identification, like Lappa and
Lappa tournefortii. While Lappa could refer to Arctium lappa, the most common taxon in
the region is Arctium tomentosum, and the two are not differentiated on the popular level.
Thus, we assigned both records to Arctium spp. Thymus chamaedrys is a wild thyme species
in Western Europe, but it does not grow wild in modern-day Latvia, and thus it was
re-identified as the local wild thyme Thymus serpyllum.

The only instance in which Alksnis confesses to having failed to identify a plant is
described as follows: The Latvian people have a disease which they call the “suffocating”
or the “choking” (speedejs un schnaudsejs). It is very bad: the sick roll on their beds and
tear their hair out in despair “pinched”. From this description it follows that we are dealing
with colic here. A herb called “speedeja sahle” (i.e., herb against the colic) is said to be very
effective against this condition, its Latin name I have not yet been able to determine. [20]
(pp. 191–192). We list the plant in our table as an unidentified taxon, but do not consider it
in other analyses, unless explicitly named.

Two other taxa in Alksnis’s records needed special attention. Sedum vulgare is absent
in the studied local floras [36–38] and has a single record in Estonia from 1864, the other
records only come from Central Europe. Similarly, Aconitum lycoctonum has only a few
records [37,39]. However, it is not similar enough to the local widespread taxon Aconitum
napellus, which has blue flowers. Therefore, we identified the two taxa as Sedum sp. and
Aconitum sp., respectively.

Alksnis in particular, but the other two authors as well, sometimes provided only
the German name of some household cultivars like Linde (lime tree—Tilia spp.), Kohl
(cabbage—Brassica oleracea L.), Pflaumensaft (plume juice), and Turmkraut (tower mustard—
Turritis glabra L.). Cabbage was identified on the basis of the way in which it was prepared
(fermented), as Brassica oleraceae L. was the only possible species that was prepared in that
way at the time.

We identified some taxa solely to the genus level, which were also not differentiated
on the popular level; for example, there are two taxa of Tilia growing in the area, of these
Tilia cordata was most likely used, yet T. latifolia is also common, especially in cultivation.
Of the four possible Betula species growing in the region, the ones most likely used were
B. pendula and B. pubescens.

2.2. Overview of the Reported Taxa and Comparison between the Three Authors

In total, there were 603 detailed reports of medicinal plant use, which refer to 219 taxa
belonging to 69 families and one unidentified local taxon (Table 1). The dominant families
were Asteraceae (14%), Solonaceae (7%), Rosaceae (6%), and Apiaceae (5%) (Figure 1). The
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majority of Detailed Use Report (DUR) was attributed to the treatment of four disease
categories: digestive (24%), skin (22%), respiratory (11%), and general (11%).

Table 1. Plants named by all three authors and general disease categories.

Family Latin Name
Name in the

Source
Local Name

Origin of
Plant

Luce Aronson Alksnis

Acoraceae Acorus calamus L. Acorus Calamus C, W F DIGE, GEUN,
MUSC

Amaranthaceae
Atriplex sp. Atriplex W, C SKIN

Beta vulgaris L. Beta vulgaris C DIGE, RESP

Amaryllidaceae

Allium cepa L. Allium cepa Sibbulas C GEUN SKIN GENI, PSYC,
RESP, SKIN

Allium sativum L. Allium sativum Küislauk C DIGE EAR

Allium
schoenoprasum L.

Allium
schoenoprasum W RESP

Alloideae sp. Allioideae W NEUR

Apiaceae

Angelica
archangelica L. radix Angelicae C F, P(?) DIGE

Carum carvi L. Carum carvi Köömled W, C, P F DIGE,
PCFP

DIGE, ENDO,
RESP

Cicuta virosa L. Cicuta virosa W F GEUN, NEUR,
SKIN

Daucus carota L. Daucus Carota C DIGE

Ferula assa-foetida L.

Ferula asa
foetida,

Scorodosma
foetidum

Tiwistriik P CULT DIGE PSYC

Laserpitium
latifolium L.

Laserpitium
latifolium W DIGE

Levisticum officinale
W.D.J.Koch

Levisticum
officinale

Liibstocki
rohhi C F SKIN GEUN

CARD
GEUN
MUSC
NEUR

Petroselinum
crispum (Mill.) Fuss

Petroselinum
crispum C DIGE, GEUN,

SKIN, UROL

Peucedanum
ostruthium (L.)

W.D.J.Koch

Peucedanum
ostruthium,

Radix
Imperatoriae

P DIGE

Pimpinella sp. Pimpinella L. W GEUN CARD

Araliaceae Hedera helix L. Hedera helix
Ragga mailase

rohhi, lude
rohhi

W F MUSC,
SKIN

Asparagaceae
Polygonatum

odoratum (Mill.)
Druce

Convallaria
polygonatum W F MUSC

Asphodelaceae Aloe sp. Aloe C DIGE

Asteraceae

Achillea
millefolium L.

Achillea
millefolium Raudrohhi W, C F SKIN RESP BLIM, RESP,

SKIN

Anthemis arvensis L. Anthemis
arvensis W SKIN

Arctium spp.

Lappa AL, Lappa
tournefortii AL,

Arctium
Lappa L. D

W F NEUR, SKIN
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Table 1. Cont.

Family Latin Name
Name in the

Source
Local Name

Origin of
Plant

Luce Aronson Alksnis

Arnica montana L.
Arnica montana

L, AL, not
stated AR

Ärratöstmise-
haiguse

rohhi
P, (W F) MUSC GEUN,

MUSC

DIGE, GEUN,
MUSC, RESP,

SKIN

Artemisia
abrotanum L.

Artemisia
abrotanum C F GENI, SKIN

Artemisia
absinthium L.

Artemisia
absinthium L,

Artemisia
Absynthium AL,

Artemisia
Absynthium AR

Koi rohhi C, (W F)
DIGE,
GEUN,
SKIN

DIGE,
GEUN

DIGE, GEUN,
PSYC

Artemisia cina Berg
ex Poljakov Flores cinae P DIGE DIGE

Artemisia sieberi
Besser Artemisia sieberi Ussi rohhi P DIGE

Artemisia vulgaris L. Artemisia
vulgaris W F NEUR

Calendula
officinalis L.

Calendula
officinalis

Koltsed aja
öied C

GENI,
RESP,
SKIN

DIGE

Cirsium vulgare
(Savi) Ten.

Cirsium
lanceolatum W RESP

Cota tinctoria (L.)
J.Gay

Anthemis
tinctoria W F DIGE

Centaurea cyanus L. Centaurea
cyanus W, C F EYE, PSYC,

RESP, UROL

Helichrysum
arenarium (L.)

Moench

Helichrysum
arenarium W SKIN

Jacobaea vulgaris
Gaertn.

Jacobaea
vulgaris

Rist hoolmete
rohhi W GENI

Leucanthemum
vulgare (Vaill.)

Lam.

Chrysanthemum
Leucanthemum W DIGE, SKIN

Matricaria
chamomilla L.

Matricaria
Chamomilla L,
not stated AL

Kummelid P, C F GEUN EYE, PCFP,
PSYC

CARD, DIGE,
GEUN, PCFP

Solidago virgaurea L. Solidago
virgaurea

Hoolmete
rohhi W F DIGE,

SKIN

Tanacetum
vulgare L.

Tanacetum
vulgare

Reinware
rohhi, solika

rohhi
W, C F DIGE DIGE

Taraxacum officinale
F.H.Wigg. (coll.)

Taraxacum
campylodes L,

Leontodon
Taraxacum

AL, AR

Sea öied, sea
pima rohhi, sea
nuppud, woi

rosid

W F SKIN SKIN SKIN

Tussilago farfara L. Tussilago farfara Paiso lehhed W F SKIN GEUN

Balsaminaceae Impatiens
nolitangere L.

Impatiens
tangere noli W F SKIN

Betulaceae

Alnus glutinosa (L.)
Gaertn. Alnus glutinosa W DIGE, SKIN

Betula spp.
Betula

pubescens L,
Betula alba AR

Kasse pu W, C F BLIM,
DIGE DIGE DIGE, MUSC,

PFCP, SKIN
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Name in the

Source
Local Name

Origin of
Plant

Luce Aronson Alksnis

Boraginaceae
Myosotis sp. Myosotis W PSYC

Symphytum
officinale L.

Symphytum
officinale W F SKIN

Brassicaceae

Armoracia rusticana
P.Gaertn., B.Mey. &

Scherb.

Cochlearia
armoracia C F DIGE

Berteroa incana (L.)
DC. Berteroa incana W PSYC

Brassica oleraceae L.
Saures

Kohlblatt,
sauerer Kohl

C NEUR

Cardamine
pratensis L. Cardamine W CARD

Cochlearia
officinalis L.

Cochlearia
officinalis P CARD

Raphanus
raphanistrum subsp.
sativus (L.) Domin

Raphanus niger WF RESP, MUSC

Campanulaceae Campanula
trachelium L.

Campanula
trachelium W GEUN

Cannabaceae

Cannabis sativa L. Cannabis sativa C, (W) F DIGE, RESP

Humulus lupulus L. Humulus
lupulus Hummalad W, C F DIGE

Caprifoliaceae

Succisa pratensis
Moench

Succisa
pratensis L,

Scabiosa succisa
AL

Tölbi jurega
pibe lehhed,
peetri pibe

lehhed

W F DIGE,
GEUN DIGE

Valeriana
officinalis L.

Valeriana
officinalis

Paldrian,
üllekäija rohhi W L, W F DIGE,

PFCP

DIGE,
GENI,
GEUN,
NEUR

CARD, DIGE,
PSYC, RESP

Caryophyllaceae

Dianthus deltoides L. Dianthus
deltoides W DIGE

Herniaria glabra L. Herniaria glabra Söötreia rohhi W SKIN

Saponaria
officinalis L.

Saponaria
officinalis W, C F PSYC, SKIN

Silene vulgaris
(Moench) Garcke

Silene vulgaris
L, Silene inflata

AL
Pöie rohhi W UROL MUSC

Stellaria media (L.)
Vill. Stellaria media W GEUN

Celastraceae Parnassia
palustris L.

Parnassia
palustris W CARD, GEUN

Convolvulaceae Convolvulus
arvensis L.

Convolvulus
arvensis L,

Convolvulus AL

Jooksja rohhi,
kurre katlad,
lippo rohhud,

lippo warrekad

W ENDO SKIN

Crassulaceae

Sedum acre L. Sedum acre W F GEUN, MUSC

Sempervivum
globiferum L.

Sempervivum
soboliferum W EAR

Cucurbitaceae Cucumis sativus L. Cucumis sativus
L. C DIGE

Cupressaceae

Juniperus
communis L. Juniperus W, (C F)

CARD, DIGE,
EAR, RESP,

SKIN

Juniperus sabina L. Sabina W, (C) F PCFP
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Origin of
Plant

Luce Aronson Alksnis

Cyperaceae
Carex arenaria L. Carex arenaria W F GENI, MUSC

Carex flava L. Carex flava W F RESP

Equisetaceae

Equisetum
hyemale L.

Equisetum
hyemale W F CARD, GENI

Equisetum sp. Equisetum W F MUSC

Equisetum
sylvaticum L.

Equisetum
sylvaticum Rammi rohhi W DIGE

Ericaceae

Arctostaphylos
uvaursi (L.) Spreng.

Arctostaphylos
uvaursi W F DIGE

Chimaphila
umbellata (L.) Nutt.

Chimaphila
umbellata W MUSC

Empetrum
nigrum L.

Empetrum
nigrum W, (C F) DIGE, SKIN

Rhododendron
tomentosum

Harmaja
Ledum palustre Käelud W SKIN

CARD, GEUN,
MUSC, RESP,

SKIN

Pyrola
rotundifolia L.

Pyrola
rotundifolia

Lambakörwad,
lutöbbi rohhi W F ENDO

Vaccinium
oxycoccos L.

Vaccinium
oxycoccus W F NEUR

Vaccinium
myrtillus L.

Vaccinium
myrtillus W F DIGE, RESP

Vaccinium
vitisidaea L.

Vaccinium
vitisidaea W F GEUN, MUSC,

SKIN

Euphorbiaceae Euphorbia
helioscopia L.

Euphorbia
helioscopia W DIGE

Fabaceae

Cassia fistula L. Cassia fistula P RESP

Glycyrrhiza glabra L. Glycyrrhiza
glabra Kolne pu P GENI,

MUSC

Ononis repens L. Ononis spinosa Lude rohhi W F ENDO,
MUSC

Senna alexandrina
Mill. Foliae sennae P DIGE

Trifolium aureum
Pollich

Trifolium
agrarium W F DIGE, GENI

Fagaceae
Quercus infectoria

G.Olivier
Quercus
infectoria P DIGE

Quercus robur L. Quercus robur Tamme pu W, C F SKIN DIGE DIGE, GEUN

Gentianaceae

Centaurium
erythraea Rafn.

Erythraea
centaurium W F DIGE, MUSC

Gentiana sp. Gentiana W DIGE

Gentianella amarella
(L.) Harry Sm.

Gentiana
amarella W DIGE, PSYC

Geraniaceae

Erodium cicutarium
(L.) L’Hér.

Erodium
cicutarium W DIGE

Geranium
pusillum L.

Geranium
pusillum W RESP, SKIN

Geranium
robertianum L.

Geranium
robertianum

Rülli küined,
russekud,

punnase rosi
rohi

W F SKIN

Geranium sp. Geranium C EAR

Geranium
sylvaticum L.

Geranium
sylvaticum W GENI
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Luce Aronson Alksnis

Grossulariaceae Ribes rubrum L. Ribes rubrum W, C F RESP

Hypericaceae Hypericum
perforatum L.

Hypericum
perforatum

Emmaste rohhi,
raeste punned W F

DIGE,
GENI,
RESP,
SKIN

GENI, GEUN

Iridaceae
Crocus sp. Crocus C DIGE

Gladiolus sp. Gladiolus C DIGE

Lamiaceae

Glechoma
hederacea L.

Glechoma
hederacea

Rosi rohhi,
kassi naered W F SKIN DIGE, RESP

Lamium album L. Lamium album W GENI

Mentha ×
piperita L. Mentha piperita C, (W) F

CARD, DIGE,
MUSC, NEUR,

RESP

Mentha spicata L. Mentha crispa C, (W) F NEUR DIGE, RESP

Origanum vulgare L. Origanum
vulgare Naeste punned W F GENI DIGE

Prunella vulgaris L. Prunella
vulgaris W RESP

Salvia rosmarinus
Spenn. Rosmarinöl C, P NEUR

Salvia glutinosa L. Salvia glutinosa C GENI

Thymus
serpyllum L.

Thymus
chamaedrys AL

Thymus
serpyllum L

Rabanduse
rohhi W, (C) F SKIN RESP

Lauraceae

Cinnamomum
camphora (L.) J.Presl

Cinnamomum
camphora L,

Laurus
Camphora AR

Kampwer P ENDO
DIGE,
EAR,

GEUN

Laurus nobilis L. Laurus nobilis Loorberid P GEUN, SKIN

Linaceae

Linum
catharticum L.

Linum
catharticum W F PSYC

Linum
usitatissimum L.

Linum
usitatissimum C EYE, GEUN,

SKIN

Loganiaceae Strychnos
nuxvomica L.

Strychnos
nuxvomica L, AR,
Nux vomica AL

Rebbase rohhi P DIGE DIGE,
GEUN

DIGE, NEUR,
SKIN

Lycopodiaceae

Lycopodium
clavatum L.

Lycopodium
clavatum

Nöia rohhi,
terwise rohhi W F DIGE,

SKIN
Huperzia selago (L.)
Bernh. ex Schrank

& Mart.

Lycopodium
selago W F DIGE, SKIN

Malvaceae Tilia sp. Lindenblüthentee W, C F DIGE, GEUN,
RESP, SKIN

Melanthiaceae Paris quadrifolia L. Paris quadrifolia Hora marjad,
ussilak W F GEUN

Menyanthaceae Menyanthes
trifoliata L.

Menyanthes
trifoliata W F

CARD, DIGE,
GEUN, NEUR,

RESP

Nymphaeaceae

Nuphar lutea (L.)
Sm. Nuphar lutea Koltsed kuppo

lehhed W, (C) F CARD

Nymphaea alba L. Nymphaea alba Wallged kuppo
lehhed W F CARD

Nymphaea sp. Nymphaea W GEUN
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Luce Aronson Alksnis

Oleaceae
Fraxinus excelsior L. Fraxinus

excelsior W, C F MUSC, NEUR

Syringa vulgaris L. Syringa W F RESP

Orchidaceae

Dactylorhiza
maculata (L.) Soó Orchis maculata (W) F GENI, PCFP

Epipactis palustris
(L.) Crantz

Epipactis
palustris W ENDO, PSYC

Orobanchaceae Pedicularis sp. Pedicularis W SKIN

Oxalidaceae Oxalis acetosella L. Oxalis acetosella W F GEUN

Papaveraceae

Chelidonium
majus L.

Chelidonium
majus

Werre urma
rohhi W, C F DIGE, EYE,

SKIN SKIN

Papaver
somniferum L.

Papaver
somniferum W, C PSYC

Pinaceae

Picea abies (L.)
H.Karst. Fichtenrinde W DIGE

Pinus sylvestris L. Pinus sylvestris Manna pu W, (C) F
DIGE,

ENDO,
SKIN

Piperaceae Piper nigrum L. Piper nigrum L,
Pfeffer AL

Walge ja must
pippar P DIGE DIGE, EAR,

RESP, SKIN

Plantaginaceae

Linaria vulgaris
Mill. Linaria vulgaris W F SKIN

Plantago major L. Plantago major Tee lehhed W F SKIN DIGE, SKIN,
UROL

Veronica agrestis L. Veronica
agrestis W PSYC

Veronica arvensis L. Veronica
arvensis W PSYC

Veronica
beccabunga L.

Veronica
beccabunga W F GEUN, MUSC

Veronica longifolia L. Veronica
longifolia W SKIN

Veronica
officinalis L.

Veronica
officinalis

Jooksja rohhi,
jaani rohhi,

mailase rohhi
W F

CULT,
ENDO,
GEUN,
SKIN

Poaceae

Alopecurus
pratensis L. Roggengras W, C F GEUN

Avena sativa L. Haferkörner,
Haferstroh (W, C) F DIGE, RESP

Briza media L. Briza media W DIGE, GEUN

Calamagrostis sp. Calamagrostis W GENI

Hordeum vulgare L. Gerstenkörner,
Gerstengrütze C EYE, SKIN

Secale cereale L.

Roggenblüthe,
Roggenähren,
Roggenmehl,
Roggenbrod

C DIGE, RESP,
SKIN

Triticum sp. Weizenmehl (W, (C)) F SKIN

Polygalaceae

Persicaria maculosa
Gray

Polygonum
persicaria W F SKIN

Polygala amara L. Polygala amara W F PSYC

Polygala sp. Polygala (W, C) F GEUN, PSYC
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Luce Aronson Alksnis

Polygala vulgaris L. Polygala
vulgaris W F GENI

Polygonaceae
Rumex crispus L. Rumex crispus (W) F DIGE, SKIN

Rumex
obtusifolius L.

Rumex
obtusifolius Hobbosehoblikad W DIGE,

SKIN

Polypodiaceae

Dryopteris filixmas
(L.) Schott

Aspidium filix
mas W SKIN

Polypodium
vulgare L.

Equisetum
fragile,

Engelsüß
Rinna rohhi W F RESP

Primulaceae Lysimachia
vulgaris L.

Lysimachia
vulgaris W, (C F) DIGE

Ranunculaceae

Aconitum
napellus L.

Aconitum
napellus W SKIN

Actaea spicata L. Actaea spicata Akkitse
haiguse rohi W F GEUN,

PSYC PSYC

Anemone
nemorosa L.

Anemone
nemorosa Külma ellased W F EYE, SKIN

Caltha palustris L. Caltha palustris Warsa kabjad,
kuller kuppud W F DIGE

Consolida regalis
Gray

Delphinium
consolida W, (C F) DIGE, RESP

Ranunculus
ficaria L.

Ranunculus
ficaria W, (C) F CARD

Ranunculus acris L. Ranunculus
acris

Tullikad, sobia
rohhi, jooksja
rohhi, pöld
ingwerid,
tullililled

W F

CARD,
ENDO,
GEUN,
MUSC,
SKIN

SKIN

Rhamnaceae

Frangula alnus Mill. Rhamnus
frangula W, (C) F DIGE, MUSC,

SKIN, UROL

Rhamnus
cathartica L.

Rhamnus
cathartica Paaks pu W, (C) F DIGE,

SKIN RESP

Rosaceae

Argentina anserina
(L.) Rydb.

Hippocrepis
comosa

Hoolmete
rohhi W DIGE

Comarum palustre L. Comarum
palustre W F MUSC

Filipendula ulmaria
(L.) Maxim.

Filipendula
ulmaria L,

Spiraea ulmaria
AL

Wormid,
naeste rohhi W F PCFP DIGE, EYE,

NEUR, SKIN

Filipendula vulgaris
Moench Spiraea vulgaris W, CF DIGE

Fragaria vesca L. Fragaria vesca W, (C) F DIGE, RESP

Geum urbanum L. Geum urbanum W F GENI

Malus sp. Apfelbaumblätter,
Sauere Aepfel W/C GEUN, SKIN

Malus sylvestris (L.)
Mill.

wilder
Apfelbaum W, C F SKIN

Potentilla erecta (L.)
Raeusch. Tormentilla W F DIGE, MUSC

Prunus cerasus L. Prunus cerasus W, C F PCFP PCFP

Prunus domestica L. Pflaumensaft C PCFP
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Luce Aronson Alksnis

Prunus padus L. Prunus padus W, C F GEUN,
SKIN

CARD, NEUR,
UROL

Rubus caesius L. Rubus caesius W F CARD

Rubus
chamaemorus L.

Rubus
chamaemorus

Murrakad,
(kabbarad,

kaas marjad)
W F CARD

Rubus idaeus L. Rubus idaeus W, C F RESP, SKIN

Rubus saxatilis L. Rubus saxatilis W F MUSC

Sorbus aucuparia L. Sorbus
aucuparia W, C F GEUN, MUSC

Rubiaceae

Galium odoratum
(L.) Scop. Asperula (W) F DIGE

Galium boreale L. Galium boreale Maddarad W F GENI

Sapindaceae Aesculus
hippocastanum L.

Aesculus
hippocastanum C F MUSC

Saxifragaceae Chrysosplenium
alternifolium L.

Chrysosplenium
alternifolium W DIGE, SKIN

Scrophulariaceae

Scrophularia
nodosa L. Scrophularia W CARD

Verbascum
thapsus L.

Verbascum
thapsus

Ühheksa
mehhe wäggi W F RESP,

SKIN RESP GEUN, MUSC,
SKIN

Solanaceae

Capsicum
annuum L.

Capsicum
annuum Türgi pippar P GEUN DIGE, GEUN,

MUSC

Datura
stramonium L.

Datura
stramonium C, (W) F NEUR, RESP

Hyoscyamus niger L. Hyoscyamus
niger

Hüllo koera
rohhi, hüllo
koera hänna

rohhi

W F DIGE
DIGE, MUSC,
NEUR, PSYC,

SKIN

Nicotiana rustica L.

Nicotiana
rustica L AL,

Nicotiana tabac.
Rustica AR

Tubbaka
lehhed C DIGE,

SKIN EYE, SKIN DIGE, GEUN,
RESP, SKIN

Solanum
americanum Mill.

Solanum
nigrum W F PSYC

Solanum
dulcamara L.

Solanum
dulcamara Solika rohhi W, (C) F DIGE DIGE, GEUN

Solanum
tuberosum L.

Solanum
tuberosum C GEUN, NEUR,

SKIN

Taxaceae Taxus baccata L. Taxus baccata Juhha pu W, (C) F SKIN

Thymelaeaceae Daphne mezereum L. Daphne
mezereum W, C F DIGE, GEUN

Urticaceae Urtica urens L. Urtica urens W F
MUSC, NEUR,

RESP, SKIN,
UROL

Viburnaceae

Sambucus ebulus L. Sambucus
ebulus, W, C F SKIN

Sambucus nigra L. Sambucus niger W, C F CARD, SKIN

Viburnum opulus L. Viburnum
opulus W, C F SKIN

Violaceae
Viola tricolor L. Viola tricolor Mailase rohhi W SKIN RESP

Viola arvensis
Murray Viola arvensis W PSYC
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Zingiberaceae

Aframomum
melegueta K.Schum. Grana paradisi P DIGE

Alpinia galanga (L.)
Willd. Alpinia galanga Jalgendi jured P PCFP

Alpinia officinarum
Hance Radix Galangae P DIGE

Curcuma zedoaria
(Christm.) Roscoe

Curcuma
zedoaria P DIGE

Zygophyllaceae Guaiacum
officinale L. Tinct. Guajaci Plussas drape P NEUR

Unidentified Unidentified Speedeja sahle speedeja sahle GEUN

Name in original if listed by more than one source: (L) Luce, (AL) Alksnis, and (AR) Aronson. Origin of plant:
if different in Friebe [40] (F): wild (W), cultivated (C), or purchased (P). Abbreviations of disease categories:
BLIM—Blood, Blood Forming Organs and Immune Mechanism, CARD—Cardiovascular, CULT—Culture Bound
Syndrome, DIGE—Digestive, EAR—Ear, ENDO—Endocrine/Metabolic and Nutritional, EYE—Eye, GENI—
Female Genital, GEUN—General and Unspecified diseases, MUSC—Musculoskeletal, NEUR—Neurological,
PCFP—Pregnancy, Childbearing, Family Planning, PSYC—Psychological, RESP—Respiratory, SKIN—Skin.

 

 

(a) (b) 

Figure 1. Proportional distribution of DUR among (a) plant families and (b) general disease categories.
For abbreviations of the diseases see Table 1 below.

The proportion of single DUR is high in the three studies: 50% for Alksnis and Aronson
and 60% for Luce. The records with more than two DURs constitute 16% in the works of
Luce and Aronson and 28% in Alksnis. Examples of multifunctionality include Artemisia
absinthium, for which Luce reported five DUR, Alksnis reported six DUR, and Aronson
reported two DUR; Valeriana officinalis, for which Luce reported two DUR, Alksnis reported
eight DUR, and Aronson reported six DUR; and Taraxacum officinale (one DUR in all works).

Of all the taxa described by the authors, 22 were clearly purchased (12 of them
described only by Alksnis). There is a high number of taxa described as wild by Friebe [40],
but according to current classifications they are regarded as cultivated.

Alksnis’s article contained the greatest number of taxa, while he also had the highest
number of taxa identified on the genus level (Figure 2, Table 2). Thirteen taxa were present
in all three works: Achillea millefolium, Allium cepa, Arnica montana, Artemisia absinthium,
Betula, Levisticum officinale, Matricaria chamomilla, Nicotiana rustica, Strychnos nux-vomica,
Taraxacum officinale, Valeriana officinalis, Verbascum thapsus, and Quercus robur. Although
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Alksnis clearly used Aronson’s work (often referring to him), he did not include three
taxa (Cinnamomum camphora shared with Luce and Prunus cerasus and Ferula assa-foetida
mentioned solely by Aronson—of them only Prunus cerasus grows locally).

 
(a) (b) 

Figure 2. Proportional Venn diagrams showing the number of overlapping species (a) and Use
Instances (UI) (b) among the three authors.

Table 2. Comparison of the three authors.

Luce 1829 Aronson 1891 Alksnis 1894

Taxa 66 19 186

DUR 123 35 445

UI 99 31 325

Most-diversely used
species (DUR)

Ranunculus acris (9),
Hypericum perforatum (7),
Artemisia absinthium (5)

Valeriana officinalis (6),
Cinnamomum camphora (4),
Matricaria chamomilla (3)

Allium cepa (10), Urtica
urens (10), Betula spp. (9)

Most-mentioned etic disease
categories (DUR)

SKIN (38), DIGE (33),
GEUN (10), ENDO (9)

GEUN (9), DIGE (9), SKIN (5),
RESP (2)

DIGE (104), SKIN (94),
RESP (64), GEUN (46)

While for all three authors the Asteraceae family had the most mentioned taxa and
DUR, the other botanical families differ. In Luce’s work, the second and third most
important families are Ranunculaceae and Apiaceae, while in Alksnis, they are Solanaceae
and Rosaceae and in Aronson they are Caprifoliaceae and Lauraceae. In terms of species,
Luce recorded the highest diversity of general categories in which the plant is used for
Ranunculus acris and Hypericum perforatum; Alksnis for Arnica montana, Juniperus communis,
Urtica urens, and Hyoscyamus niger; and Aronson for Veronica officinalis and Matricaria
chamomilla. The number of DUR per plant varies from author to author.

Skin and digestive diseases are the most mentioned medicinal use categories for all
three authors, and while general and unspecified diseases are the third most mentioned
category for Luce and Aronson, they are number four for Alksnis. For Alksnis, respiratory
diseases represent the third most-mentioned category, whereas the other two authors
reported far fewer DUR in this category (Table 2).

The Jaccard Similarity Indexes show the highest overlap between Luce and Aronson
on both the taxa and use instance (UI) level (Table 3). While there are some similar uses
mentioned by all three, or at least two, of the authors, there are many more different
applications. Artemisia absinthium, being the most diversely used plant, shows some
overlaps (dysentery and abdominalgia in Luce and Alksnis, fever in Alksnis and Aroson)
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as well as divergences in use (ulcers and malaria in Luce, and internal diseases and actual
neurosis in Alksnis). Tanacetum vulgare is a rather rare example of complete agreement in
use: worm infestation in both Luce and Alksnis.

Table 3. Jaccard Indexes (JI) showing the proportional overlap between the authors.

Taxa/UI Luce 1829 Aronson 1891 Alksnis 1894

Luce 1829 X 0.07438 0.06

Aronson 1891 0.214286 X 0.040936

Alksnis 1894 0.193878 0.084656 X

An interesting example is that of Rhododendron tomentosum, used to treat lice in Luce,
to which Alksnis added uses against pulmonary tuberculosis, bone pain, and general
deteriorating health. Luce reported the use of Ranunculus acris against gout, dropsy,
vesicating, amaurosis, hip pain, rheumatism, and fever, while Alksnis reported its use to
treat cold and burn wounds. Likewise, Luce mentioned the use of Viola tricolor against skin
diseases, whereas Alksnis noted it use against whooping cough. While Luce recorded the
use of Silene vulgaris against urological diseases, Alksnis mentioned its use to treat joint
rheumatism (musculoskeletal category).

3. Discussion

3.1. Why Such Diversity?

The Jaccard Similarity Index is remarkably low: for comparison, the lowest JI from
the region recorded in recent years was over 0.54 for all taxa. As the highest similarity was
evident between the authors providing the fewest plants and uses, the size of the collection
and the region covered play a significant role: while Luce collected on a small island,
Aronson covered part of the mainland, which was about three times larger. Considering that
the distance between the two regions was around 100 km over the sea and the time between
collection dates was about 60 years (two generations), the difference is still considerable.
Notably, both authors relied on long-standing personal experiences from the region in
which they worked and their own discoveries. Another aspect to consider concerns the
plant identifications made by the authors.

While the work of Aronson received little attention from detractors, Luce’s work was
criticized by some of his contemporaries. Schmidt [39] complained that Luce’s works were
not reliable, while Lehmann [41] accused him of listing “dubious species” that were not
taken into account by later botanists. Regardless of such observations, the majority of later
authors cite Luce (often referring to the whole of Estonia).

Aronson and Alksnis published during the same decade, yet the methodology of
Alksnis was very different. Remarkably, Alksnis used Luce’s and Aronson’s works, but
he did not copy them, instead he seems to have used them as a reference for a similar use.
As Alksnis covered all of Livonia and Courland, he did not obtain the data by practicing
there. Moreover, Alksnis’s age (at the time of publishing his article he was just 24 years
old) did not allow for him to accumulate much practical experience. In addition to his
own collection, Alksnis relied on the data mediated by the newspaper and this aspect
was heavily criticized by his contemporary colleague, pharmacist Ernests Birzmanis [42].
Birzmanis pointed out the lack of original (Latvian) names in the descriptions of medicinal
remedies, questioning the ability to substantiate the accuracy of the Latin and German
translations. In the preference to his work, Birzmanis emphasized that with the given report
he did not want to diminish the value of Alksnis’s published book, but rather with his notes
help subsequent authors in the field to correct mistakes in their respective books of interest.
Birzmanis noticed several errors in the translations for both taxa and illnesses; however,
we cannot automatically consider those adequate. For example, while Alksnis mentions
the use of Artemisia vulgaris bulbs for treating nerve diseases, Birzmanis emphasizes that
“viboksne” (“vibotne”), which corresponds to Artemisia vulgaris, does not have bulbs and
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thus the translation of the Latvian name must have been incorrect. Additionally, Alksnis
mentions “kruklis”—for which his book offers three different taxa having this name, while
Birzmanis presents Rhamnus frangula as the corresponding one. Those two mistakes are
probably the most serious additions to the text, yet as the exact source of the information
cannot be verified, we decided to keep it unchanged. Birzmanis also criticizes German
translations; however, here it is impossible to confirm them. For example, “pirts slota”
should have been translated as “die Quast” not “der Basen”. As for illnesses, Birzmanis
notes “meris” should have been recorded as “die Pest” not “die Seuche” and adds that
such translation errors can be found in several places. Birzmanis also adds that in many
places the medicinal applications are quite disgusting and thus he doubts these uses are
common, likely being utilized by only one or two strange individuals; and if this is in fact
the case, he believes they cannot be considered part of Latvian folk medicine, thus trying
to idealize Latvian medicine. For example, the use of “cukas zults ar lapu tabaku” (pig
bile with tobacco leaves) to treat swellings corresponds to a single event and thus does not
warrant inclusion in Latvian folk medicine. However, Birzmanis adds that for the materials,
Alksnis himself collected or borrowed from Fricis Brı̄vzemnieks’s book—such silly things
are not found. Birzmanis points out that for the materials referred to by Dr. Raphael, the
information seems miraculous and unbelievable [42].

Relying on current knowledge, we have observed that the authors, especially Luce,
made several potential identification errors leading to the recording of taxa that do not
grow in the region. Therefore, regardless of all our efforts to minimize errors and misin-
terpretations, we cannot guarantee that all the initial identification mistakes have been
eliminated. This needs to be taken into consideration while working with the data.

Works by contemporaries of Luce support the idea of the diversity of ethnomedicine
at that time. The closest in time to Luce was the unpublished manuscript of pastor and
amateur botanist Johann Heinrich Rosenplänter (1782–1846), along with his field notes and
loose-leaf herbarium vouchers, which have been thoroughly analyzed recently, showing
just a few overlapping plants and no overlap on the use level with Luce’s work originating
from the same decade (1820–1830) [43].

Another comparable work is that of Dr. Mihkel Ostrov (1863–1940), who not only
studied medicine at the University of Dorpat at almost the same time as Alksnis, but was
also interested in folk medicine. Ostrov collected medicinal plant knowledge from across
Estonia through an appeal in the newspaper. Unlike Alknis, Ostrov also placed great
emphasis on the popular names of medicinal plants. Comparing Ostrov’s data provided
in the manuscript with the article in Alksnis, we found that nearly two-thirds of the used
plants overlapped, whereas the uses differed in majority of cases [44]. However, the study
of Ostrov was not complete, so the comparison is not fully informative.

Some more similarities can be seen on the genus level with the results obtained by
Sile et al. [45], but as their methodology and the actual time of collection of the folklore
which is the basis for their study is not stated, a more detailed comparison is not feasible.
Moreover, as Alksnis and several other authors also later published in Latvian, the later
folklore might have been influenced by literary sources and cannot be considered a good
base for comparison.

Therefore, we can assume, regardless of any possibly remaining mistakes in identifica-
tion, that plant use in the 19th century in the region was highly diverse and place-specific.
Despite the criticism of Birzmanis towards presenting singular uses, we should not under-
estimate the importance of even singular uses of local wild taxa, which represent part of
the local biocultural diversity. In this framework, for understanding the patterns of forma-
tion of LEK, we need to differentiate between locally developed and global, introduced
knowledge, which may have already become local. Therefore, source criticism, taking into
account the high possibility of error even in the interpreted text or data, as well as in the
possible tracking of the origin of the data, is necessary [12,46].

The selected works are situated in very similar local environments and the diseases
treated in the 19th century were quite similar. However, comparing the numbers of plants

147



Plants 2022, 11, 1065

and uses each author provided, we also need to keep in mind the size of the region
the authors covered, which can contribute to the perceived differences in the taxa use.
Nevertheless, as we see high divergence in uses regardless of the limits set by flora and
diseases, we can assert that an interchange of LEK within the 19th century only occurred
for a limited number of species, then related to official medicine. This is very different
from the current situation in the region, where overlap is very high and clear signs of
homogenization caused by official medicine of the Soviet era can be seen [47].

3.2. Comparison with Dioscorides

Overlap with the taxa mentioned in Dioscorides’s Materia medica differs among the
authors, being highest for Aronson (39%), followed by Luce (38%) and then Alksnis (26%)
(Figure 3). However, the highest percentage of overlap (47.5%) is found among the taxa
that overlap between the authors (either all three or two of them), while the remaining taxa
represent 25% for Luce and 21% for Alksnis. In all cases, the percentage is higher than the
20% proposed by Leonti et al. [14].

Figure 3. Taxa represented in the analyzed books and Dioscorides.

Looking at the species combined with their medicinal use, commonly mentioned
taxa include Artemisia absinthium (digestive and general and unspecified), Carum carvi
(digestive), Plantago major L. (skin), Chelidonium majus (skin), and Achillea millefolium (skin).
Frequently mentioned usages of species are mostly from the medicinal use categories
with the most DUR, such as skin, digestive, respiratory, general, and unspecified diseases
and symptoms.

Such overlap suggests a potential, although not direct, influence of Dioscorides on
local ethnomedicine. However, we need to take into account that both Luce and Aronson
had a lot of practical experience and developed remedies on their own, thus not only
influencing local ethnomedicine, but also perhaps including their own knowledge without
explicitly acknowledging it, creating a “feedback loop” as described by Leonti [12]. This
can, in fact, cause an overestimation of the impact of Dioscorides.
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Another important point is that the influence of herbals and books on plants and folk
medicine should be evaluated along with the literacy level of a society. In Livonia, the
study area of this paper, the “reading revolution” did not take place until the middle of
the 19th century [48]. Poorly literate people were not able to contribute to, understand, or
have access to the increasing numbers of books and texts, but needed mediators able to
transmit such knowledge. While we acknowledge that filtering from scientific publications
to common use is a known phenomenon in society [49], we need to understand how such
book-based knowledge transferred into practice.

We also cannot underestimate the potential self-discovery of some uses (even if they
overlap with Dioscorides). A good example is provided by Carum carvi: peasants had an
obligation to collect the seeds for the manors, and therefore, they were familiar with the
plant and always had it available and used it for food [50]; as a result, many ad hoc uses
could also have been tried on demand and entered into circulation after yielding positive
results. Another example may be that of Arnica monatna. The first Latvian herbal book [42]
says that Arnica montana grows in Courland, but this claim was later refuted. At that time,
many similar yellow-flowered local species could have been mistakenly identified as A.
montana, as happened among Estonians living in Livonia [51].

3.3. Aspects to Consider When Interpreting the Data

The increasing influence of pharmacies and doctors in the 19th century influenced
people in their wild plant usage. Although this has an effect on people’s medicinal plant
usage, i.e., certain usages decrease or disappear as a result of switching to pharmaceutical
products, this influence is, in retrospect, difficult to quantify, especially because other factors
like people’s beliefs in certain cultural treatments, as well as an aversion to pharmacies and
doctors, also have to be considered here.

We recommend that future researchers wanting to interpret historical sources consider
the following aspects (summarized in Figure 4):

(1) The greatest possible attention needs to be given to the background of the authors
and the general context in which the work was written, the available supporting tools,
and the existing knowledge of that time.

(2) It is important to understand the metalanguage of the source, e.g., one needs to
study the source in the context of the time it was written and understand the natural,
cultural, and societal settings of that time. This not only applies to historical archival
sources, but also to earlier ethnobotanical literature.

(3) Keep in mind that current background knowledge (on nature, culture, society, liter-
ature, etc.) can influence the interpretation of historical data, potentially leading to
misinterpretations as the researcher may involuntarily assume the contexts have some
elements in common.

(4) Throughout all the work, and also after the interpretation is completed, vigilant
source-criticism and self-criticism need to be present.
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Figure 4. Aspects to consider when interpreting historical ethnobotanical works. Adapted from
Sõukand [52].

4. Materials and Methods

An Excel database was created by manually selecting relevant information and en-
tering it into the database. Every independent use in the sources was accounted for as a
Detailed Use Report (DUR), where the informant i mentions a specific medicinal use, based
on the use categories of the specific author, of the plant part (p, e.g., fruits, leaves, aerial
parts, flowers, etc., if provided), considering also the form in which the plant part is used
(f, e.g., fresh, dried, frozen, refrigerated) and specific way of preparation, if provided. Every
DUR was entered on a separate row in the excel spreadsheet.

The historical medicinal data (originally mentioned disease or symptom recorded
in German) was interpreted on the basis of the provided name and its correspondence
to equivalents reported in historical and current literature [53,54]. To identify general
disease categories, we relied on the symptoms or conditions associated with the disease
and the ICPC-2 classification [55] was applied for comparative purposes. For comparison,
we also calculated Use Instances (UI), where one UI corresponds to the specific plants
used in an etic disease category according to the ICPC-2, regardless of the number of
different emic diseases treated. Comparison between the three ethnobotanical sources was
made using the Jaccard Similarity Index (JI), adopting the methodology of González-Tejero
et al. [56]: JI = (C/(A+B − C)), where A represents the number of taxa/UI in sample A, B is
the number of taxa/UI in sample B, and C is the number of taxa/UI common to A and B.

The plants and their names given in the books were checked for reliability using:

• Flora Europaea [57] to verify the plant identifications and with floras of that time [36–38]
to confirm that the plants really grew in the region when the books were published;

• Vilbaste [35], Beiche [58], Genaust [59], and Hiller and Melzig [60] comparing the local
and German names and descriptions;

• online biodiversity databases (https://elurikkus.ee/ and https://www.latvijasdaba.lv/,
accessed on 29 October 2021) to confirm the presence and distribution of the taxa in
the region;

• other herbal texts and books [61–63].

The current names provided follow Plants of the World Online [64], except for two
taxa (Taraxacum officinale and Ononis repens), which are based on Flora Europaea [57].

Graphs and diagrams were created with Excel, while proportional Venn diagrams
were created using the PAST Toolkit Venn diagram plotter software program (https://
omics.pnl.gov/software/venn-diagram-plotter, accessed on 26 October 2021).
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Region

The area of data gathering for Alksnis included present-day Latvia and southern Esto-
nia, while Luce covered modern-day Saaremaa and Aronson, which are the surroundings
of present-day Liepaja (Figure 5).

  

(a) (b) 

Figure 5. (a) Study region within Europe; (b) regions where authors worked (ArcGIS, historical
borders according to H. Laakmann [65], edited by the second author M.A.).

Latvia’s and Estonia’s landscapes belong to the Eastern European hilly lowlands (the
highest point being 318 m above sea level), and consist of approximately 50% (mainly)
pine forest, alternating with meadows and swamps and mixed deciduous forest towards
the south. A wide variety of wild berries and mushrooms also grow there [66], see also
Lehmann [41] and Schmidt [39]. The climate in Estonia and Latvia is similar: bordered by
the Baltic Sea, it is moist and humid with an annual precipitation between 600 and 700 mm.
Podzol soils predominate [66].

Livonia and Courland underwent constant changes in rulership and repeated attempts
at Germanization and Russification, heavily affecting the diverse local cultures. The first
invasion started in the 13th century and German influence lasted with various interruptions
of leadership until World War I [65,67,68]. Divided into two at the end of the 16th century,
Livonia was conquered by Sweden, while Courland remained with Poland; the 18th century
saw the Russian occupation of both regions and the beginning of the 20th century brought
independence [65,67–70].

During this time of continual leadership changes, the influence and importance of
Germans and Baltic Germans remained the same and was even intensified by several
waves of German immigration. Among the immigrants, there were often intellectuals and
academics who were immediately accepted as part of the higher social classes. Another
effect of this cultural influence and the immigration of academics was that the academic
language in the region was German for a long time. Also, peasants, being mostly locals
and making up the majority of inhabitants, remained illiterate for a long time. Therefore,
the field of science in Livonia was established by Germans and Baltic Germans, and as a
result, the German language was utilized up until the end of the 19th century [71–73].

5. Conclusions

Our results demonstrate high biocultural diversity in terms of taxa and their medicinal
use within a limited temporal and spatial context, especially regarding the use of local,
wildly growing plants. The high overlap among the three authors and with scholarly
sources as well as the use of cultivated and purchased taxa do not diminish the value of the
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biocultural diversity of the medicinal use of locally growing plants. The authors encourage
researchers to study and re-evaluate historical ethnobotanical works from recent centuries
in Europe in order to better evaluate the evolution of medicinal ethnobotany.
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Rostafiński’s Questionnaire from 1883

Piotr Köhler 1, Aleksandra Bystry 2 and Łukasz Łuczaj 3,*

1 Faculty of Biology, Institute of Botany, Jagiellonian University, ul. Gronostajowa 3, 30-387 Kraków, Poland;
piotr.kohler@uj.edu.pl

2 Dzikie Barwy, ul. Pomorska 98 lokal 108, 91-402 Łódź, Poland; kontakt@dzikiebarwy.com
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Abstract: Background: Traditional dyeing methods are practically forgotten in Poland. Józef Ros-
tafiński included questions on the use of dyes in his ethnobotanical survey from 1883. Methods:
126 questionnaires contained information on dye plants. They were identified by the respondents
using folk names or sometimes even Latin names. Folk names were analyzed by comparison with
other literature. Several voucher specimens were also present. Results: 74 plant taxa were identified
to genus or species level. The most commonly used were: onion (Allium cepa), brazilwood (Caesalpinia
brasiliensis or Paubrasilia echinata), winter corn (mainly rye Secale cereale), black alder (Alnus glutinosa),
safflower (Carthamus tinctorius), apple (Malus domestica), birch (Betula pendula), oak (Quercus robur),
and violet flowering spring flowers (mainly Hepatica nobilis and Pulsatilla spp.). Conclusions: Most
species are well known in the literature about plant dyeing, but the paper provides extra details on
the picture of dyeing traditions in Eastern Europe.

Keywords: ethnobotany; natural dyes; traditional ecological knowledge; textiles; wool; flax; Easter eggs

1. Introduction

Plants have been a source of dyes since the dawn of humanity, used to decorate human
bodies, textiles, containers, and for artistic and religious painting, etc. [1–4]. Species used
for traditional dyeing and the techniques employed have been recorded in some areas of
the world [5–14].

Before the popularization of synthetic dyes in the 19th and 20th centuries, the art of
dyeing was an important craft [15–23]. Apart from dyes of plant origin, a local species
of insect, Porphyrophora polonica (Linnaeus, 1758), sometimes called the Polish cochineal,
was used to make red paint. The larvae of this scale insect live on the roots of various herbs,
especially those of the perennial knawel Scleranthus perennis L., which is common on the sandy
soils of Central Europe. Before aniline, alizarin, and other synthetic dyes were invented, the
insect had been of great economic importance. It was exported to other parts of Europe, but its
gathering and red dye production collapsed after the discovery of America and the introduction
of cochineal red from another insect species [1,4,15,23]. A few interesting publications on
dyeing plants and techniques were published in 18th-century Poland and later in the former
Polish territories occupied by Russia during the partitions (1772–1918), which are now part of
Poland, Lithuania, Belarus, and Ukraine [24–31]. For example, Krzysztof Kluk (1739–1796),
an eminent Polish naturalist, encouraged the cultivation and use of dye plants in his
textbook [29]. In addition to basic and generally known plants, such as reseda (Reseda lutea),
woad (Isatis tinctoria), and madder (Rubia tinctoria), he paid attention to a number of field
and forest plants with dyeing properties. He enumerated the local raw materials used

Plants 2023, 12, 1482. https://doi.org/10.3390/plants12071482 https://www.mdpi.com/journal/plants
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by the villagers, such as barberry bark and twigs, apple and alder bark, bowls of acorns,
and many others [29]. In the 19th century, information on traditional dyeing methods
and materials could be found in Józef Gerald-Wyżycki’s (1792–1868) herbal [30] and in
Anna Ciundziewicka’s (1803–1850) Gospodyni Litewska [31]. In the 20th century, several
more plant dye textbooks and monographs on plant dyeing materials were published in
Poland [32–35]. The contributions of the Polish ethnologist Kazimierz Moszyński (1887–1959) in
his Kultura ludowa Słowian (Folk Culture of Slavs) [22] and the Polish historian Elżbieta Kowecka
(1929–2001) are especially important [15]. An interesting monograph on dyeing was recently
published by the botanist Adam Kapler [36].

However, due to the large availability of cheaper industrial dyes (usually of synthetic
origin), the whole tradition of natural dyeing is disappearing, being either preserved only
among some oldest craftsmen or becoming completely obsolete. In the case of Poland, the
latter is true. Apart from the use of onions to color Easter eggs, natural dyeing is completely
forgotten and does not occur even in 20th-century ethnographic publications, apart from
data from the Polish Ethnographic Atlas, mainly from 1983–1990, where, analogously to
Rostafiński’s questionnaire, two questions were included [37]. One question concerned the
kinds of bark used in dyeing, and the other was about Easter eggs [37]. The 19th-century
ethnographic materials are also silent about this type of plant use, as reflected by the fact
that Adam Fischer’s ethnobotanical dictionary, which contains a synthesis of Polish data
on the folk use of plants, does not mention them [38].

A valuable contribution to documenting the forgotten traditional dye plants is a
questionnaire published in 1883 by the botanist Józef Rostafiński, professor of Jagiellonian
University in Kraków [39]. He issued it in 60 editions of various periodicals in the territories
of the former Kingdom of Poland (Poland was divided into Russia, Prussia, and Austro-
Hungary at that time). Section VIII contained three questions concerning dyes:

VIII. Dyes
(59) Do simple people dye flax or cannabis textiles or wool or leather themselves?

What plants are used and what colors do they give? I would be grateful for specimens.
(60) With what do they dye Easter eggs?
(61) Do people still gather “czerwiec polski” (Polish cochineal) and from under

what plants?
Some information on dyeing was also found scattered in answers to other questions,

especially question no. 46 about Carthamus tinctorius L. (“Do people know the name krokosz
and is this herb used for?”).

Rostafiński began his research career as a taxonomist. However, at the beginning of
the 1880s, he became interested in the history and names of cultivated plants. In 1883,
Rostafiński started his largest project connected with plant names. His concept was to
collect Polish plant names and write a history of plant cultivation and use in the areas of
the former Polish-Lithuanian Commonwealth.

Rostafiński’s work was only partly analyzed and published. The answers to some
questions, e.g., concerning wild greens or fungi, were analyzed in full detail, while others
are still waiting to be properly elaborated. Basic information on the historical background
of the questionnaire can be found in the works of Köhler [39–41]. The replies inspired
Rostafiński to alter the scope of the questionnaire twice; however, the questions about
dye plants are present in all of them. The questionnaire was published in 1883 in a few
dozen Polish-language periodicals in what was then the Russian Empire, Prussia, and
Austro-Hungary, as between 1795 and 1918, Poland did not exist as an independent country
and was partitioned between these three empires (see Figures 1 and 2 for the geographical
scope of answers).
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Figure 1. The distribution of records for dyes of organic origin in our study; A—places, B—regions.

Figure 2. Number of species used for obtaining colors from plant dyes.

The aim of the present study was to analyze Rostafiński’s questionnaire. We hypothesized
that most of the traditional dyes recorded in the study are already known from other specialist
literature. However, we hope to find at least some novel species that could be utilized.

Researching plant dyes is important not only from the point of view of recording
traditional knowledge. The information is also of value to modern enthusiasts of plant dyes.

157



Plants 2023, 12, 1482

In the last two decades, there has been an immensely increasing trend in using natural
products such as wild vegetables [42,43], medicinal herbs and teas [44], and plant dyes.
Several handbooks on traditional dyeing have been published recently [45–48].

2. Results

The largest number of answers was given to question no. 60 (about Easter egg dyes),
with 125 answers altogether and 425 use reports. A much smaller number of answers (62)
was given to question no. 59 (dyes for textiles or leather), i.e., 176 use reports. Question
no. 61 turned out to be a failure. Only six answers containing 14 use reports were given, mainly
concerning other dyes, and not a single description of the contemporary use of czerwiec (Polish
cochineal) was sent to Rostafiński. Thirteen use reports come from answers to other questions.

As many as 74 taxa of identified plants were recorded to species or genus level, and
13 taxa remained unidentified (Table 1), not counting a few materials of animal or human
origin (e.g., dog feces and human urine). A few group categories were also distinguished
(lichens, grasses, cereals, hay).

The most commonly used plants were onion (Allium cepa), brazilwood (Caesalpinia brasilien-
sis or Paubrasilia echinata), winter corn (mainly rye Secale cereale), black alder (Alnus glutinosa),
safflower (Carthamus tinctorius), apple (Malus domestica), birch (Betula pendula), oak (Quercus
robur), and violet flowering spring flowers (mainly Hepatica nobilis and Pulsatilla spp.).

Hues of yellow, green, and red were the most common colors obtained from plants
(Figure 2). Onion (Allium cepa) was the most widely used dye to obtain yellow and brownish
colors, mainly on Easter eggs.

The second most commonly mentioned dye was Brazil wood, used mainly for dyeing
textiles shades of red. We could not identify the exact species as the same names are used
to refer to two related taxa, Caesalpinia brasiliensis and Paubrasilia echinata, in Europe (for
more discussion, see footnote 4 in Table 1).

Green blades of cereals were the third in the frequency of use as dyeing materials.
Mainly winter corn was used, especially rye (Secale cereale), which is usually sown in
autumn and easily obtainable during Easter for dyeing eggs green. Oats (Avena sativa) and
wheat (Triticum spp.) were also used for this purpose.

Another commonly mentioned plant was black alder (Alnus glutinosa), a native com-
mon tree in the area. This is a very interesting plant dye as different parts of the plant
(bark, fruits, leaves, roots) used with different mordants can give various shades of brown,
black, and yellow. Widely used for textiles, wool, and yarn, it was also applied to Easter
eggs. However, another common native tree used for dyeing was birch (mainly the most
abundant Betula pendula), whose leaves were applied to give yellow color to textiles, wool,
and probably Easter eggs as well. The third common native tree used in dyeing was oak
(mainly the most abundant Quercus robur), whose bark was applied to give dark (black,
brown) hues to wool and flax.

Apple (Malus domestica) is the commonest fruit tree in central-eastern Europe, and,
as such, its leaves and bark were easily available materials, mainly for dyeing wool and
probably also Easter eggs yellow.

Another commonly used material was safflower (Carthamus tinctorius), an annual
plant that was specially cultivated for dyeing purposes (for wool and Easter eggs) due to
the attractive shades of yellow and pink achieved.
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ęd
ź

ca
tk

in
s

1
Ea

st
er

eg
gs

gr
ee

n,
(b

lu
e)

M
ac

ie
jo

w
ic

e
(G

ar
w

ol
in

),
R

om
an

ów
(W

ło
da

w
a)

Po
pl

ar
ca

tk
in

s
us

ed
to

dy
e

eg
gs

br
ow

n
in

St
ar

os
ie

dl
ce

ne
ar

Ił
ża
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ń

ne
ar

Bi
ał

ob
rz

eg
i[

37
].

Po
rp

hy
ro

ph
or

a
po

lo
ni

ca
(L

in
na

eu
s,

17
58

)

cz
er

w
ie

c,
cz

er
w

ie
c

po
ls

ki
,

m
aś
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aś
ci

ki
”

an
d

so
ld

to
ap

ot
he

ca
ri

es
no

to
nl

y
in

Sz
am

ot
uł

y
co

un
ty

bu
ta

ls
o

in
Bu

k
co

un
ty

A
cc

or
di

ng
to

Ja
ku

bo
w

sk
i[

23
],

us
e

ce
as

ed
be

fo
re

th
e

19
th

ce
nt

ur
y.

A
tt

ha
tt

im
e,

it
w

as
al

re
ad

y
an

un
ec

on
om

ic
ra

w
m

at
er

ia
l,

as
co

ch
in

ea
lw

as
im

po
rt

ed
in

st
ea

d.

Po
te

nt
ill

a
er

ec
ta

L.
?

te
rm

en
ty

la
n. sp

.
1

w
al

ki
ng

st
ic

ks
,r

ed
st

ri
pe

s
(t

og
et

he
r

w
it

h
al

de
r

ph
lo

em
bi

tt
en

in
th

e
m

ou
th

)

re
d

Ja
ro

sł
aw

,C
ie

sz
an

ów
(S

E
PL

)

162



Plants 2023, 12, 1482

T
a

b
le

1
.

C
on

t.

S
ci

e
n

ti
fi

c
N

a
m

e
L

o
ca

l
N

a
m

e
P

a
rt

U
R

U
se

M
a
in

C
o

lo
r

G
e
o

g
ra

p
h

y
U

se
in

O
th

e
r

S
o

u
rc

e
s

Pr
un

us
do

m
es

tic
a

L.
śl
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3. Discussion

3.1. Comparison with Other Studies

As shown in Table 1, most of the listed taxa are widely known in the dyeing industry or
have been recorded by other studies. Nevertheless, this study is a valuable and large-scale
documentation of dyeing practices in the Eastern European countryside. The prominence
of a few well-known materials is visible. The studies of the Polish Ethnographic Atlas
list only 19 species of dye plants, compared to 74 (plus unidentified taxa) in Rostafiński’s
questionnaire from over a century before. This well illustrates the decrease in dyeing
traditions between the 19th and 20th centuries.

There are very few records of the cultivation of Rubia in Poland, which is consistent
with the observations of other authors that this plant was used in the dyeing industry but
was not part of the Polish dyeing tradition [15,22].

The low presence of blue dyes (Figure 2) is no surprise. This was a sought-after color,
but very few plants can provide it, in contrast to yellow, brown, or even red, often present
in nature [21].

Rostafiński’s study confirmed that the tradition of using Polish cochineal red dye was
dead by the end of the 19th c. No further ethnographic studies in Eastern Europe ever
reported the use of this species as a dye.

No mushrooms were used as dyes in the 19th century, though the use of lichens was
reported in some parts of Poland (Table 1). Unfortunately, there are no details or specimens
that would enable their identification. Lichens have been used as a dye in some parts of
the world, e.g., in the UK [51], and the information about their use in Poland is the only
such record from Polish ethnographic literature. This can be counted as an achievement of
Rostafiński’s study.

3.2. Identification Problems

Historical data usually do not have voucher specimens attached [59]. That is why
some species were not identified either at the genus or species level. We faced this problem
for most questionnaires, apart from Federowski’s [60], which included a detailed herbarium
that also enabled the identification of taxa in other questionnaires.

One of the problems was distinguishing Carthamus tinctorius and Crocus sativus. The
former served as a cheap alternative to the latter. Another problem was distinguishing
Origanum vulgare and Thymus spp. Both species can be called by folk names starting from
macier-, mater-, meaning mother. Usually, when the red dye is concerned, we are dealing
with Origanum vulgare [22], but possible identification problems may occur. We also had
a problem distinguishing Origanum vulgare and Chenopodium, which tend to have similar
names (lebiodka, lebioda). We were also unsure which species of Caesalpinieae was used
for red paint (see Table 1). Another issue is distinguishing Hepatica nobilis and Pulsatilla
spp. Both of these taxa were probably used.

3.3. Weeds and Woody Species as Dyeing Plants

It must be noted that many dye plants were “weeds” in pastures, e.g., Origanum
vulgare, Arctostaphylos uva-ursi, or woodland plants of little fodder value, e.g., Lycopodium
spp., Hepatica nobilis, Rhamnus cathartica, Berberis vulgaris, Prunus spinosa. Others were
cereal weeds (Centaurea cyanus, Papaver rhoeas). Thus, the harvesting of the abovementioned
species came with an extra benefit for farming by removing weedy or inedible species.

Tree leaves, bark, and roots are another important category of dyeing plants. Out of the
10 most commonly used dyeing ingredients, three taxa were native common tree species:
alder, birch, and oak; apple was the most common fruit tree. Given their abundance, they
could easily be utilized as a dye. Trees in gardens and small woods often have their lower
branches chopped off to increase the growth of the main stem, so the parts used for making
dyes could have been just farming by-products.
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3.4. Easter Eggs

This study is an important contribution to the issue of dyeing Easter eggs. Dyeing
Easter eggs has been a custom widespread in Eurasia since the early ages of Christianity.
Depending on the local tradition, the eggs could be later eaten, or only empty shells
were used for dyeing. Examples of ritual egg dyeing are also known from pre-Christian
times [61,62]. The decorations of Easter eggs were a subject of ethnographic research in
Poland, but mainly in the context of their patterns and customs associated with them, not
the species of plants used for dyeing [62,63], apart from the study of the Polish Ethnographic
Atlas [37]. Recording the use of 53 taxa for dyeing Easter eggs may help in preserving
this tradition. This number is quite impressive, considering that, for example, Guarrera
recorded only three species used from a few regions of Italy [64], and only 13 taxa were
recorded by the studies of the Polish Ethnographic Atlas for dyeing eggs in Poland [37].

4. Materials and Methods

We extracted the information concerning the researched questions from a database of
letters written to Rostafiński in response to his questionnaire, which was created by the
first author (P.K.). Additionally, we included two published works of imminent Polish
ethnographers, Michał Federowski (1853–1923) [60] and Zygmunt Gloger (1845–1910) [65],
which were structured using Rostafiński’s questionnaire and can be treated as the con-
ceptual part of this project, i.e., responses to the questionnaire which were never sent to
Rostafiński. Altogether, our database included 640 records from 126 respondents who
provided meaningful information on plant dyes.

Plants were identified using standard methods applied in historical ethnobotany
(compare the studies listed by da Silva et al. [66] and summarized by Lardos [67]), i.e., com-
paring available voucher specimens, folk names recorded in other sources, uses reported in
previous publications and geographical distribution and abundance of the taxa used. The
credibility of such historical identifications was also extensively discussed by Łuczaj [59].
A similar methodology has been used in other historical ethnobotany publications in
the same special issue, Historical Ethnobotany: Interpreting the Old Records (e.g., [68–70].
Identification was facilitated by the voucher specimen collection supplied by Federowski.
Twenty-six informants supplied 53 scientific names of plants, which seemed trustworthy in
most cases (see the discussion on Hepatica nobilis and Pulsatilla in the Discussion). Common
plants were also identified by comparing the folk names supplied with other sources on
folk botany, e.g., Fischer’s dictionary [38].

When the provided local names of plants have been exclusively and commonly used
for a certain genus or species throughout the study area, the scientific name of the genus or
species was assigned to the local name. For example, “cebula” is the main name for Allium
cepa L. used exclusively for this species. “Olcha” is used for the genus Alnus, “dąb” for
oak (Quercus sp.), and no other plants have ever been called these names. Additionally,
distribution maps of the taxa were checked to ensure they occurred in the studied localities,
though most of the taxa used are very common species with large ranges. In the case of
13 plant names, trustworthy identification was impossible (Table 1).

5. Conclusions

Remnants of traditional plant dyeing knowledge were saved by Rostafiński in his
1883 study. His work revealed that the tradition of plant dyeing in Poland, Belarus, and
Ukraine was already disappearing in the 19th century. The plants and other ingredients
used to make dyes reported in this study are usually widely known species and ingredients
used for dyeing. However, the data provided may be helpful in restoring traditional
textile production and preserving the tradition of dying Easter eggs in Poland, Belarus,
and Ukraine.

167



Plants 2023, 12, 1482

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/plants12071482/s1. Table S1: The original data matrix.

Author Contributions: Conceptualization, Ł.Ł. and P.K.; methodology, Ł.Ł.; writing—original draft
preparation, Ł.Ł.; writing—review and editing, Ł.Ł., P.K. and A.B.; historical analysis, P.K.; discussion
concerning comparison with literature, A.B., references, Ł.Ł. and A.B. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: The original data matrix is enclosed as Supplementary Material with
the paper.

Acknowledgments: The authors of this paper would like to thank Michał Wegrzyn (Kraków) for
making the map. We also thank Zygmunt Kłodnicki (Cieszyn) for helping in the literature search.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Brunello, F. The Art of Dyeing in the History of Mankind; Neri Pozza Editore: Vicenza, Italy, 1973.
2. Nieto-Galan, A. Colouring Textiles: A History of Natural Dyestuffs in Industrial Europe; Springer: Dodrecht, Germany, 2001.
3. Burgio, L.; Ciomartan, D.A.; Clark, R.J. Pigment identification on medieval manuscripts, paintings and other artefacts by Raman

microscopy: Applications to the study of three German manuscripts. J. Mol. Struct. 1997, 405, 1–11. [CrossRef]
4. Bechtol, T.; Mussak, R. (Eds.) Handbook of Natural Colorants; Wiley: Chichester, UK, 2009.
5. Prigioniero, A.; Geraci, A.; Schicchi, R.; Tartaglia, M.; Zuzolo, D.; Scarano, P.; Marziano, M.; Postiglione, A.; Sciarrillo, R.;

Guarino, C. Ethnobotany of dye plants in Southern Italy, Mediterranean Basin: Floristic catalog and two centuries of analysis of
traditional botanical knowledge heritage. J. Ethnobiol. Ethnomed. 2020, 16, 5. [CrossRef] [PubMed]

6. Liu, Y.; Ahmed, S.; Liu, B.; Guo, Z.; Huang, W.; Wu, X.; Li, S.; Zhou, J.; Lei, Q.; Long, C. Ethnobotany of dye plants in Dong
communities of China. J. Ethnobiol. Ethnomed. 2014, 10, 23. [CrossRef] [PubMed]

7. Hu, R.; Li, T.; Qin, Y.; Liu, Y.; Huang, Y. Ethnobotanical study on plants used to dye traditional costumes by the Baiku Yao
nationality of China. J. Ethnobiol. Ethnomed. 2022, 18, 2. [CrossRef] [PubMed]

8. Mostacero León, J.; López Medina, S.E.; Yabar, H.; De La Cruz Castillo, J. Preserving traditional botanical knowledge: The
importance of phytogeographic and ethnobotanical inventory of Peruvian dye plants. Plants 2017, 6, 63. [CrossRef]

9. Hart, K.H.; Cox, P.A. A cladistic approach to comparative ethnobotany: Dye plants of the southwestern United States. J. Ethnobiol.
2000, 20, 303–325.

10. Luu-Dam, N.A.; Ninh, B.K.; Sumimura, Y. Ethnobotany of colorant plants in ethnic communities in Northern Vietnam. Anthropology
2016, 4, 2332-0915. [CrossRef]

11. Quizon, C.; Magpayo-Bagajo, F. Botanical knowledge and indigenous textiles in the Southern Mindanao highlands: Method and
synthesis using ethnography and ethnobotany. South East Asia Res. 2022, 30, 89–105. [CrossRef]

12. Sutradhar, B.; Deb, D.; Majudmar, K.; Datta, B.K. Traditional dye yielding plants of Tripura, Northeast India. Biodiversitas J. Biol.
Divers. 2015, 16, 121–127. [CrossRef]

13. Malaisse, F.; Claus, W.; Drolkar, P.; Lopsang, R.; Wangdu, L.; Mathieu, F. Ü Ethnomycology and Ethnobotany (South Central Tibet).
Diversity, with emphasis on two underrated targets: Plants used for dyeing and incense. Geo-Eco-Trop 2012, 36, 185–199.

14. MacFoy, C. Ethonobotany and sustainable utilization of natural dye plants in Sierra Leone. Econ. Bot. 2004, 58, S66–S76. [CrossRef]
15. Kowecka, E. Farbiarstwo Tekstylne na Ziemiach Polskich (1750–1870); Wydawnictwo Ossolineum: Wrocław, Poland, 1963.
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27. Oczapowski, M. Gospodarstwo Wiejskie—Uprawa Roślin Fabrycznych; SH Merzbach: Warszawa, Poland, 1837.
28. Bradley, R. Kalendarz Rolniczy i Gospodarski; Drukarnia J. K. Mci i Rzplitey u XX. Scholarum Piarum: Wilno, Lithuania, 1770.
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38. Kujawska, M.; Łuczaj, Ł.; Sosnowska, J.; Klepacki, P. Rośliny w Wierzeniach i Zwyczajach Ludowych: Słownik Adama Fischera; Polskie
Towarzystwo Ludoznawcze: Wrocław, Poland, 2016.
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Dzieło odnalezione po 130 latach. Useful plants by Michal Fedorowski—The work found after 130 years. Etnobiol. Pol. 2013, 13,
63–118.

61. Thompson, K. Culture & Progress: Early Sociology of Culture, Volume 8; Routledge: Abingdon-on-Thames, UK, 2013.
62. Rucki, M.; Abdalla, M.; Benyamin, A. Jajka wielkanocne w początkach chrześcijaństwa. Teol. Człowiek 2015, 29, 295–312. [CrossRef]
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Abstract: Presently, collecting data through citizen science (CS) is increasingly being used in botanical,
zoological and other studies. However, until now, ethnobotanical studies have underused CS data
collection methods. This study analyses the results of the appeal organized by the physician Dr.
Mihkel Ostrov (1863–1940), which can be considered the first-ever internationally known systematic
example of ethnopharmacological data collection involving citizens. We aim to understand what
factors enhanced or diminished the success of the collaboration between Ostrov and the citizens
of that time. The reliability of Ostrov’s collection was enhanced by the herbarium specimens (now
missing) used in the identification of vernacular names. The collection describes the use of 65 species
from 27 genera. The timing of its collection coincided with not only a national awakening and recently
obtained high level of literacy but also the activation of civil society, people’s awareness of the need
to collect folklore, the voluntary willingness of newspapers to provide publishing space and later to
collect data, and the use of a survey method focusing on a narrow topic. While Ostrov’s only means
of communication with the public was through newspapers, today, with electronic options, social
media can also be used.

Keywords: history of ethnobotany; early citizen science studies; history of ethnomedicine; archive
data; ethnopharmacology; plant identification

1. Introduction

Presently, a large number of wildlife observations in Europe are collected every year
with the participation of volunteers, especially within ornithology. Amateurs have been
of immense importance to many flora projects (national, provincial, and local floras) since
the late nineteenth century and still are in many European countries. Based on this data
collected through citizen science (CS), many distribution atlases (e.g., plants, mammals,
and birds) are issued. Today, the importance of CS is growing exponentially, and it is
already considered as an important pillar of science popularization and communication.
For instance, on the initiative of the Swedish parliament in 1991, there is an on-going
national inventory of all species of animals, vascular plants and mosses, fungi and lichens,
and algae in order to map the biodiversity and this involves NGO’s, volunteers, and, in fact,
anyone interested in nature in Sweden [1]. The inventory project (Artdatabanken = Swedish
Species Gateway) is organised by the Swedish Species Information Centre at the Swedish
Agricultural University, and they are working full-time on accumulating, analysing, and
disseminating gathered information concerning the species and habitats occurring in
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Sweden. Citizen science is an important part of this project. Similar projects are underway
in many other countries cf. [2], for example, in 2008, the Estonian Environmental Board
started collecting people’s wildlife observations, which thousands of individuals submit
every year (see https://lva.keskkonnainfo.ee/ accessed on 21 December 2021). Citizen
science is also receiving increasing attention as a mean of collecting indigenous and local
knowledge to better manage and conserve ecosystems [3]. For example, an initiative
was launched in Spain in 2017 where non-scientists are able to add traditional ecological
knowledge to the electronic database CONECT (www.conecte.es accessed on 15 January
2022) [4,5].

However, after almost twenty years of existence as a concept, the definition of CS still
depends on the context [6]. Therefore, we are inclined to view this method of involving
citizens in science as something new, but history tends to repeat itself, as human nature
does not change as quickly as the current technological progress would allow us to assume.

The roots of CS are sometimes traced as far back as Aristotle, while some refer to
Swedish botanist Carl Linnaeus (1707–1778) or the amateur documentation of the flowering
of cherry trees in Japan [7,8]. If today the CS method is primarily related to the supplemen-
tation of institutional (e.g., research, memory, or state institutions) collections, then in the
18th and 19th centuries, methods similar to what we assume in some contexts to belong
to CS were used to supplement private collections. To record folk knowledge among the
peasantry, the Sami, local healers, etc., was the normal process for Linnaeus and his pupils.
The reason for this was mainly economic and to make botany useful. Why import expensive
medicinal plants from abroad when equivalent plants could be found among the local
inhabitants? Why import dye plants when the peasantry already successfully used lichens
and plants to colour their fabrics? Why not increase the local authorities’ knowledge of
plants that could be used as a flour substitute in times of bad harvest? Linnaeus developed
a research program with a questionnaire for travelling scholars [9] that they could use to
gather local knowledge about these things. His own travels in the 1740s were expeditions
sponsored by the government to record knowledge about wild plants and lichens that
could be used as medicinal plants, dye plants, and food plants [10]. The first professorship
in national economy was actually held by botanists and there were many publications
dealing with the economic aspects of plants. For Linnaeus, this was an important way to
show the usefulness of botanical knowledge for the university and the authorities, and
for his many followers this knowledge was a way to improve the economy of Swedish
communities [11]. In Sweden, this data collection included hundreds of locals, such as
vicars, physicians, pharmacists, noble landowners, bailiffs, and even curious peasants, who
participated in collecting plants and sending information. Linnaeus himself had around
600 correspondents, not only in Sweden (including Finland) but all over the world, who
provided him with plants and information on the use of plants and animals cf. [12,13].

Some of these correspondents (for instance, Pehr Kalm in Finland; Johan Peter Falck,
Johann Gottlieb Georgi, Johan Georg Gmelin, and Peter Simon Pallas in Russia) had their
own networks of locals who gathered data for them [14]. One of these correspondents was
the Norwegian Bishop Johan Ernst Gunnerus (1718–1773), who, very much inspired by
Linnaeus, for his project on the Flora Norvegica (published in Latin in two volumes in
1766 and 1776) involved a wide network of clerks who collected information and plant
specimens from all over Norway [15]. In Italy, Vincenzo de Romita (1838–1914) used a
worldwide network of voluntary professionals to supplement his private collection with
wildlife exhibits and data and was one of the first to use such an approach [16]. De
Romita’s nature collection is located today in a museum bearing his name (http://www.
centrostudideromita.it/ accessed on 21 December 2021).

Yet, the essence of CS, as it is perceived today, is the thoughtful participation of citizens
with no specific science-related training in a joint effort to better understand a particular
scientific or social phenomenon, often from an interdisciplinary perspective [17]. A more
recent and thoroughly researched example is that of the publication of questionnaires by a
botanist from Jagiellonian University, Józef Rostafiński (1850–1928), which, mainly in 1883,
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attracted numerous correspondents who sent herbarium specimens, some of which are still
preserved, along with their responses regarding the use of wild food plants [18,19]. Indeed,
from the middle of the 19th century, influenced by romantic nationalism, many early (then
often amateur) folklorists in Nordic and Central-European countries started campaigns to
collect lyric and practical folklore through newspaper advertisements calling on people
to contribute. For example, the “first appeal to initiate the collection of Swedish-speaking
folklore appeared in the Vaasa-based newspaper Ilmarinen on 5 April 1848”, although
without success [20]. However, many diverse calls yielded a significant number of collected
records, supported by intensified peasant education [21], and those campaigns had a strong
component of CS. In 19th-century northern Europe, ethnobotany, the specific aspect of local
practices that are of interest to us, was considered a grey area between folklore and the
natural sciences (it was not until 1895 that John Harshberger coined the term ethnobotany).
The majority of those numerous works collected in the 19th century were buried under
the tons of never thoroughly analysed folklore, and for a valid reason: in folkloristic texts
the local name itself, due to its ambiguity and fluidity, is rarely sufficient to make a direct
connection between the botanical plant taxa and its use. In Europe, the 20th century was
more productive in terms of plant-lore collection (including the involvement of students in
the collecting work, as is seen in references to collections from the 1930s in Estonia [22] or
Ireland [23]). Such early ethnobotanical collections are still to be explored and analysed,
not only for the reported plants and uses, but also for the methodology with respect to the
successful involvement of citizens in the preparation of a scientific study.

1.1. Mihkel Ostrov and Ethnopharmacology in Estonia the 19th Century

An excellent study ground for the history of CS in ethnopharmacology is provided
by the collection of Estonian medical student and later doctor Mihkel Ostrov (1863–1940),
who gathered information for a few years beginning in 1891. Through newspaper appeals,
following the example of folklore collectors of his time, he succeeded in amassing a remark-
able number of responses, including herbarium specimens. Although the original samples
were not preserved, we still have the interpretations provided by Ostrov, along with his
identifications of the plants. Ostrov, although studying to be a medical doctor, was very
open to people’s use of plants, as he had experience collecting them himself as a mentee of
the pastor and folklorist Jakob Hurt (1839–1906).

Before Ostrov, Estonian ethnopharmacology had already been documented with
proper botanical identification but only in very specific locations. It was first documented by
the Baltic German doctor Johann Wilhelm Ludwig von Luce (1756–1842), who published the
results of his research in a work titled “Heilmittel der Ehsten auf der Insel Oesel” [24], which
can now be considered one of the first local pharmacological works in Europe, and it was
documented a few years later, in 1831, by the amateur botanist and pastor Johann Heinrich
Rosenplänter (1782–1846), who wrote a manuscript that remained unpublished [25]. They
were both Baltic Germans and Estophiles, yet the Estonian language was not their mother
tongue. Unlike Rosenplänter and von Luce, Ostrov shared the same cultural code and
language with the people who sent him the information. Neither Rosenplänter nor von
Luce used a CS approach sensu stricto, as they questioned people and collected plants
themselves (although being amateur scientists), without using mediators, as far as we
know. Ostrov, however, received a large part of his information through a network of
correspondents, which is comparable to the current methods of data collection employed
in CS.

The national awakening of Estonians, which began in the middle of the 19th century,
reached its peak at the end of that century. This was accompanied by the emphasizing of the
value of “antiquities” and, above all, the collection of lyrical folklore. The first attempt to
involve the wider population in the collection of “antiquities” was made by the pastor and
folklorist Matthias Johann Eisen (1857–1934). Starting in 1883, he began to make thematic
appeals in newspapers. He was particularly active in putting forward calls to the general
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population from 1887. His interest was initially in fairy tales and later widened to general
“antiquities” [26].

The largest action to involve the general public was the call made in 1888 by Jakob
Hurt: “A couple of requests to Estonia’s most alert sons and daughters”. In almost 18
years, nearly 1400 correspondents sent him data. Hurt appealed to his collaborators, asking
if they could, in addition to providing their knowledge, question people living in their
village. Hurt’s emphasis was also on the old and the archaic, and especially on lyrical
folklore. Everyday practices, where herbal treatments belonged in those days, were not
of great interest, and the methods selected for collection were not adequate. Although
dedicating a special chapter to plant use, Hurt classified herbal treatments as “beliefs and
customs”. Hurt’s attitude and classification also gave direction to all other subsequent
folklore researchers [27,28].

Jakob Hurt regularly reported through newspapers the sources and quantity of infor-
mation and what kind of folklore was sent to him. In addition to the reports, he also made
repeated calls to encourage new collectors. In total, Hurt published more than 150 reports
during his lifetime.

Before the appeals, Jakob Hurt had been collecting folklore privately for about ten
years. He also used scholarships for this purpose. At the end of 1886, he turned to the
Estonian Students’ Association (EÜS) for help in collecting folklore. The society discussed it
at the beginning of 1887, and among the first to agree to do fieldwork was a medical student
at Dorpat (Tartu) University named Mihkel Ostrov. Hurt also sent a very comprehensive
collection guide in German titled: “Bemerkungen zur Richtschnur beim Samm[e]ln alter
estnischer Volkslieder, Märchen, Sprichwörter, Sagen etc”. Since Hurt’s home and school
language was German, it was probably more convenient for him to make a guide in that
language. Hurt promised to cover the fieldwork costs and salary of the scholarship holders.
In 1887, Ostrov and his companion Oskar Kallas (later an Estonian diplomat and folklorist,
1868–1946) collected a very rich sample of folklore in the parishes of Laiuse, Torma, Simuna,
and Põltsamaa (central Estonia) [29]. Ostrov also conducted expeditions on behalf of Jakob
Hurt in Alutaguse (north-eastern Estonia) in 1888 and in Läänemaa (north-western Estonia)
in 1889, where he also collected valuable material. In 1890, however, he went alone to
Läänemaa to collect folklore. While collecting in Läänemaa, he also wrote down the first use
of medicinal plants: “From the flowers of liivatee (Thymus serpyllum) they make a medicine
against coughs and lung diseases” (EKS, c, page 63). The second impetus for Ostrov’s
personal collection was certainly that he was a member of the most progressive society
of his time, the Society of Estonian Literati (active from 1871 to 1893), which was actively
involved in collecting “antiques”. From 1892 to 1893, Ostrov was also a board member of
that society.

Ostrov therefore already had extensive experience in the field of folklore. Apparently
because of this, he made his first public appeal while still a student (he graduated in the
second half of 1891) on 6 April 1891, in the newspaper Postimees. At the same time, Jakob
Hurt was communicating his appeals through the same newspaper. Ostrov states in the
call, “When I collected old songs among the people, I saw that there are still many folk
healers everywhere who collected a lot of medicinal plants from nature and use them to
treat many diseases” [30]. His early ambition is clearly shown by the title of the appeal,
which aims to gather “general information about Estonian folk medicines”. The newspaper,
for its part, added a request for active participation and for other newspapers to publish
the call as well. This was what the newspapers Olevik [31] (see Figure 1) and Sakala [32]
did on 8 and 26 April respectively. His call was scheduled for early spring so that collectors
could pick the first plants in spring and summer. The call contained detailed instructions
on how to pick and dry the plants and how to send them by post in a wooden box so that
they would not be damaged. He also asked participants to write in detail how these plants
were used and for what purpose, as well as their popular names. It is worth noting that,
in the same newspaper, Ostrov also gave a positive review of the first Estonian medical
textbook [33].
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Figure 1. Ostrov’s first survey plan and its placement on two pages in a newspaper (Olewik, 1891
April 8, No. 14).

For feedback, Ostrov employed the same methods as did his mentor Hurt: in July
of the same year, he published the first report [34]. At the end of the report, Ostrov said
that medicines made from stone and animal products could also be sent. In addition, he
asked for detailed descriptions of the diseases and their symptoms, as popular names were
ambiguous. The report was again re-published in other newspapers [35]. The second report
was published in October [36,37].

Ostrov made his next call in April 1892, again in the spring so that people would
have time to prepare for plant collection. As with the first appeal, he began his call with a
positive description of nature and an inspiring tone: “Winter is over, spring is here, buds in
the tree, plants are emerging. Now the picking and collecting, which went into hibernation
when autumn arrived, can come back to life again, and the work in progress can now be
carried forward”. The summons stated that the newspaper (Postimees, Sakala, and Olewik)
editors agreed to accept herbarium samples and then send them to Ostrov [38–40]. The
reason may be that in the intervening time he changed his place of residence and got a
job in Nõo parish as a rural municipality doctor. The third report was not published until
late autumn, and, for some reason, it blamed the “sad summer” for the modest collection
activity without specifying what that means. “Last sad summer also seems to have had a
detrimental effect on the collection of folk medicines, as this summer’s collection is only a
quarter of the last” [41,42]. The third and final call came on April 26, 1893 [43]. There, too,
Ostrov announced that packages with plants should be sent to the newspaper’s editorial
office because his residence is not permanent. However, the newspaper editors kindly
allowed the samples to be sent to them. Ostrov’s collection work was likely interrupted
as a result of his constant changes in residence: from 1892 to 1893 he worked in Nõo; in
1893 he went to Russia to work, first to Smolensk, then in 1895 to Pskov; and in 1898 to
Jelgava, present-day Latvia, where he worked as a railway doctor on the Moscow-Ventspils
railway line. From 1914 to 1919, Ostrov worked as a military doctor in World War I and
later in the Estonian War of Independence. At that time, he became the Commander of the
Estonian Army Health Care Government and earned the rank of Sanitary Major General of
the Sanitary Service. Later, he was employed as a school doctor in Põltsamaa, and in 1927
he retired [44].
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1.2. Work’s Aim

The main aim of this work is to understand the reasons for the effectiveness or ineffec-
tiveness of the earliest citizen science methodology in ethnobotany. To that end, we:

1. analyse the traditional medicinal plant use of 19th-century Estonia, and
2. compare it, to the extent possible, with folklore data from the same period, based

on earlier publications (Jēkabs Alksnis 1894 [45] and Johann Wilhelm Ludwig von
Luce 1829 [24]), manuscripts (Johann Heinrich Rosenplänter 1830s [25]), and the
information contained in the ethnomedicine and ethnobotany database HERBA (19th–
20th centuries) [46].

We expect to observe some specific plant uses which will not be detected in HERBA
due to the ambiguity of some plant names.

2. Results

2.1. Correspondents and Their Contributions

Sixteen people were identified as correspondents of Mihkel Ostrov (Table 1). The
correspondents originated from 14 parishes (Figure 2), yet there is a mismatch between the
parishes mentioned in the reports and those indicated as the origin of the knowledge in the
manuscript. The parish having uses (18 use reports (UR)) but no correspondent was Põlva.
There is also a discrepancy between the number of plants mentioned in the reports and the
UR from a specific parish; for example, in the reports Ostrov mentions that he received 36
plants from Rõuge’s only correspondent, J. Orraw, yet in the manuscript we were able to
find only 14 UR and 8 plant taxa.

Table 1. The correspondents of Ostrov, based on the reports published in newspapers. Correspon-
dents of Ostrov who also sent medicinal data to Jakob Hurt (H) or Matthias Johann Eisen (E) and the
references in the respective collections.

Name and Life
Dates of
Correspondents

Profession Parish
First Report
(1891a)

Second
Report
(1891b)

Third
Report
(1892)

Non-Ostrov
Archive
Reference and
Location of
Correspondence
(Range of
Pages/Year)

Peeter Metusala
(1869–1950) Tailor Karula 7 medicines

J. Orraw 1 (?–?) Farmer and potter Rõuge 24 plants and 1
medicine

12 plants
and 1
medicine

Andres Saal
(1861–1931)

Teacher, writer, and
journalist Tori 16 plants and 6

medicines
H II 21, pages:
9–64/1888

Elise Torim
(1868–1929) (F)

Later wife of Mihkel
Ostrov Äksi 9 plants 14 plants

Henrik (Heinrich)
Koppel
(1863–1944)

Doctor and later medical
researcher, lecturer, and
rector of the University of
Tartu

Otepää 24 plants

H. Karu 3 (?–?) Farmer? Viljandi 11 plants
13 plants
and 9
medicines

6 plants
and 10
medicines

Dietrich
Timotheus
(1859–1929)

Vodka master, manor
keeper, and industrial
worker

Jõhvi 9 plants
H II 7, pages:
617–702 and
715–716/1889
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Table 1. Cont.

Name and Life
Dates of
Correspondents

Profession Parish
First Report
(1891a)

Second
Report
(1891b)

Third
Report
(1892)

Non-Ostrov
Archive
Reference and
Location of
Correspondence
(Range of
Pages/Year)

Jaan Bergmann
(1856–1916)

Pastor, translator, and
poet Tartu 2 plants

Christjan
(Kristjan) Koppel
(1866–1930)

Medical student; from
1897, Khabarovsk District
doctor and civil servant of
the Russian Empire; later
Consul of the Republic of
Estonia (1920–1922); from
1922, a ward doctor in
Estonia

Tartu 8 plants

H. Pärtel (?–?)
Taurida
Gover-
norate 2

1 plant

Hans Kosesson
(1870–1944)

Assistant to the manor’s
vodka master Tarvastu

30 plants
and 30
medicines

H I 3, pages:
261–268 and
297–316/1892

Jaan Miländer
(1866–1940)

Medical student; later
professor of medical
sciences at the University
of Tartu and head of the
women’s clinic

Saarde 10 plants

Helene Maasen
(1869–1933) (F)

Elementary school
teacher and journalist Palamuse 15 plants

H II 27, pages:
255–278; H III 8,
pages: 387–414
and 439–454; H III
15, pages: 143–154;
E, pages:
38788–38794,
52232, and
52271/1888–1892

Jaak Kiwisäk
(1868–1903)

Farmer; died tragically,
shot by poachers Karksi 3 plants

Jaan Ostrow
(1869–1919)

Manor keeper and
promoter of fish farming Rõngu 9 plants

Elise Aun
(1863–1932) (F) Writer and poetess Torma

33 plants
and 14
medicines

1: most likely Jakob (b. 1861), as he was an active correspondent of Hurt, although he did not send him any
information on plant use. His brother, Jaan Orraw (b. 1852), sent Hurt (from the Vitebsk Province of Russia, where
he had settled to live in the early 1880s) 7 plant uses in 1888 (H I 2, pages 561–574), none of which match the
information in the Ostrov collection. Both brothers worked as farmers and potters. 2: Many Estonians migrated to
the Crimean Peninsula at that time and ordered Estonian newspapers from there. 3: H. Karu sent Eisen a list of
farm names in his municipality in 1892 (E, 1447–1449). Hans Karu (1870–1926) comes from this municipality, but
it is not certain that he is the same person. Each “plant” (sample) sent was accompanied by a use. By “medicine”,
Ostrov meant either a text on a medicinal plant without an herbarium sample or a non-plant medicine. (F): female
correspondent.
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Figure 2. Historical map (“Atlas Melin Historique et Geografique” published by Andre, Paris, 1900)
of the region and the parishes from which Ostrov received correspondences regarding plant uses
(UR). Parish division of the territory of present-day Estonia at the end of 19th century.

With his calls, Ostrov succeeded in mobilizing the active part of society most likely also
interested in medicinal plants. Among his correspondents there were several practicing
doctors and students of medicine, who probably knew him from either school or the
Estonian Student Society, which included all active students of that time. One of Ostrov’s
correspondents, Dr. Henrik Koppel, was, from 1920 to 1928, twice elected rector of Tartu
University, yet at the time of correspondence he had just recently acquired his medical
diploma and was preparing to defend his doctorate. Henrik Koppel was collecting folklore
for Hurt while still in high school and eventually he married Hurt’s niece, Sophie.

The list of correspondents also contains several farmers of whom not much is known,
as well as local activists (e.g., members of charities and folk choirs, etc.) and intellectuals.
Ostrov indicated that several collectors obtained data through interviewing villagers. One
of them, Hans Kosesson, who worked as an assistant vodka master at Tarvastu Manor,
interviewed nearly ten manor serevants, whose names were provided by Ostrov in his
manuscript (EKS, c, page 34).

There were also three women included among Ostrov’s correspondents. Although
women were only allowed to officially study at the university in 1915, in village schools
girls received an education equal to that of boys. All three of the young women that
contributed to Ostrov’s collection were socially active and contributed in diverse ways to the
development of Estonian culture. Elise Aun and Helene Maasen knew each other through
society work [47] and it is very likely that they also knew Elise Torim, the third female
correspondent. Helene Maasen, who studied at a private German-language school and later
also translated foreign language texts, was Hurt’s most important female correspondent
and one of the best correspondents overall. Elise Maria Torim also collected folk songs
for Hurt but did not consider them polite enough to submit; these songs were eventually
sent to Hurt by Ostrov himself (H II 25, pages 1097–1134). After at least four years of
acquaintance, which also included responding to Ostrov’s call in 1891, Elise and Mihkel
married in the fall of 1893.

Since Hurt and Eisen also collected at the same time, half of Ostrov’s correspondents
were also active collaborators of those researchers. Of these correspondents (Table 1), four
also reported plant uses or medicinal magic to Hurt and one did so to Eisen; however,
the reports found in other collections rarely overlap with the ones reported in Ostrov’s
manuscript. As the source of the information is not traceable in Ostrov’s report, the exact
proportion of overlap cannot be determined.
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2.2. The Ethnopharmacology of Ostrov’s Collection

Ostrov’s collection comprises 65 taxa, of which 64 were identified on the species level
and one (Betula) on the genus level, belonging to 27 families (Table 2). The most widely
used taxon was Achillea millefolium (with 20 UR), followed by Plantago major (15 UR), and
Valeriana officinalis (10 UR). The most commonly used family was Asteraceae (12 taxa and
53 UR), followed by Lamiaceae (5 taxa and 18 UR), Valerianaceae (2 taxa and 17 UR), and
Apiaceae (4 taxa and 12 UR).

Of the 219 UR, the most mentioned uses were treatments for skin diseases (56 UR),
followed by general and unspecified diseases (35 UR), diseases related to the digestive tract
(33 UR), and respiratory diseases (29 UR). Among the general and unspecified diseases, the
most prevalent were, at that historical moment, specifically defined culture-bound diseases,
such as halltõbi (now interpreted as malaria; it had a well-defined set of cultural rituals in
folklore), pistja (which is some kind of sharp pain of unknown origin inside the body, often
treated by poking someone with or digesting something sharp), rabandus (now related to
stroke, but at that time considered a suddenly occurring disease brought on by the wind),
and seesthaigus (a kind of internal pain of unknown origin). Another fairly common use
(7 UR) was the symptomatic treatment of tuberculosis, which was sometimes also called
rinnahaigus (10 UR, lung disease refers to any disease of the lungs and could also include
pneumonia and severe cough). Remarkably, tuberculosis was treated with a different set
of plants than was rinnahaigus: the only overlapping taxon was Polygala amarella. Cough
as a treated symptom was mentioned in 11 UR, with Achillea millefolium being the most
mentioned taxon (3 UR); this taxon was also mentioned twice in relation to the treatment of
colds (külmetus). Still very common among musculoskeletal diseases was the treatment of a
kind of rheumatic disease, called jooksva, which referred to the “running” of the disease, as
the pain often changed places. It was historically treated by plants “running” on the ground,
many of them with names referring to the disease: jooksvarohud/joosvarohud [48]. Among
skin diseases, the most prevalent ailment was boils (paised, 14 UR), for which Tussilago
farfara (4 UR) was most often used; also in this group, a culture-bound disease maa-alused
(different forms of urticaria; literally “from underground”) was frequently mentioned (6
UR).

2.3. The Disease Reflected in the Name of Plant

The variety of names reflected in Ostrov’s collection is extraordinarily high and they
often refer to the disease or the symptom the plant was thought to heal. For example,
all the taxa used to treat maa-alused had similar names, such as maa-aluse rohi, mailaseroht,
maalesehein, maaleserohi, and maavits; rinnahaigus had the name rinnatee (literally “tea for
lung”); chills from malaria were treated with külmaväristuse rohud and värisejahein (literally
“plant against chills” and “trembling plant”). Bleeding was stopped almost exclusively by
verihein (literally “blood grass”, 4 out of 5 UR, the remaining being a linen cloth). With a
few exceptions, plants that have more than one UR also have more than one name. The
exceptions included Tussilago farfara (called paiseleht, boil leaf, and used predominantly
against boils), Taraxacum officinale, Menyanthes trifoliata, trees, and a few other culturally
important taxa.
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2.4. Comparison with Earlier and Later Sources

In comparison with historical sources, we found only a limited overlap of the taxa
used with Rosenplänter’s collection [25] (Table 2). Only three taxa had the same use and
name (Veronica officinalis, Solanum dulcamara, and Briza media), while two taxa had one
similar use among many (Menyanthes trifoliata and Plantago major). Five more taxa are
present in both sources, yet the uses do not overlap. The reason for this is that peasants
used to have strict movement restrictions due to serfdom. Therefore, there was very limited
interpersonal exchange or mixing of knowledge, including on the use of plants. It was not
until the 1860s that peasants were allowed to move outside their parish, and in 1868 the
last form of slavery was banned (the obligation of peasants to work for landowners) [49].

Compared with von Luce [24] there are twelve taxa for which some of their uses
overlap (such as the application of Tussilago farfara, Achillea millefolium, and Plantago major
on wounds, the use of Viola tricolor against eczema, and Valeriana officialis during childbirth).
Some applications or preparation modes differ slightly, such as in case of Carum carvi and
Levisticum officinale. Six jointly named taxa had different uses.

There are considerably more similarities with medical student Jēkabs Alksnis’s (1870–
1957) article [45]: only slightly more than one third (23) of the taxa mentioned by Ostrov
are not listed among those medicinally used in Alksnis. However, the majority of the
overlapping taxa were either used for other aliments (26 taxa) or their exact use was not
specified (2 taxa). For the remaining taxa, the uses overlap either fully (in a few cases)
or partially. For some uses, the difference may be on the level of the details provided
by the author; for example, sour cabbage (Brassica oleracea) was put on the head to treat
headaches in both sources, yet Alksnis mentions boiled or fresh cabbage leaves, as whole
cabbages were fermented, while Ostrov’s text lacks such information. Notably, while
Alksnis describes the external use of the highly toxic plant Cicuta virosa L., he provides very
few details of its preparation, while Ostrov’s manuscript describes four external uses, none
of which overlaps with the other limited comments in HERBA [46], but it does overlap
with the one use in Alksnis (tumor).

The similarity to the rest of HERBA [46] is quite considerable, although some of the
overlaps may have several potential identification options. There were only two taxa (Viola
canina L. and Rosa canina s.l.) found solely in Ostrov’s collection, and this may be due to the
exact identification.

2.5. The Importance of Rituals

From the report it is also clear that there were some uses where the plant species
did not matter, as some of them relate to the product obtained from the plant or some
other features of the plant beyond its taxon. For example, it was not specified from which
tree, either Picea abies or Pinus sylvestris, resin or tar, which was applied to wounds, was
extracted. It was either applied by itself or as an ointment of melted resin with salt or lard.
It was also irrelevant which taxon of tree, broken by thunder, was used for toothache. A
piece of wood was broken from this tree and used to pierce the tooth.

Therefore, it seems that in the majority of those few cases where a ritual was involved,
the ritual was more essential than the taxa used; for example, koeranael (literally “dog nail”,
translated as boil/furuncle) was treated by going to the forest and breaking a stick from
three trees to press the affected area. These sticks must then be returned to the same trees.

In 1888, outside of his collection, through his personal field experience, Ostrov wrote
down three detailed treatment rites that were performed in the sauna room (in a village by
the Narva River in Vaivara Parish). All of them were related to paediatric diseases whose
origins were thought to be magical:

A child has a worm defect when he turns and twists his head and rotates his eyes. This
defect was treated as follows: two worm trees, [the ones] with which the worm was killed,
were brought from the forest. One was put on the fire in the sauna oven and burned.
When the oven was hot, another worm wood tree and a rope were placed on the sauna
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stove and covered with steam. Inside this steam, the child was whisked, which healed the
mistake. (EKS, c, page 53).

Dog disease is a disease of young children when they have a big stomach, a loose body,
eat and drink a lot; but it dries out more and more in the warm weather, it does not kill.
The disease is treated as follows: on three Thursday nights, two widowed women have
to whisk a child and a dog in the sauna, one for the child, the other for the dog. Before
whisking, the dog is washed in water, then the washing water is used for whisking, and
the child is given [the same water] to drink. The one who holds the dog asks the whisker,

“What are you whisking?” “I’m whisking dog disease!” “Whisk so that he will be healed!”.
(EKS, c, page 52).

The crying of young children at night is called “Öö itk” [cry of the night]. It is treated as
follows: one old rope is put in water and a child is whisked with that water; the whisked
baby is pulled 3 times through the rope twist; the water was poured out, and the rope is
put back on. (EKS, c, page 52).

The sauna has historically been a very important place for treatment for Estonians.
“Whisking” is the rhythmic hitting of yourself or other people with a bunch of twigs (a
“whisk”), usually birch leaf twigs, in a hot steam room in the sauna. Its purpose is to
massage and make the body sweat. In addition, the birch whisk used in the sauna has
been considered therapeutic. This is also reflected in the texts sent to Ostrov. For example:
“Whisking in the sauna with a whisk which is made from emanõgesed [“female nettles”
Lamium album] makes infertile women fertile” (EKS c, page 64). This text combines the
sauna as a ritual place and a symbolic plant name. Whisking in the sauna was used to
treat various skin diseases and itching. Abscesses were also treated in the sauna: after
whisking, wet wood ash was put on the abscesses and covered with a linen cloth. Birch
leaves from the sauna were also used in ointments for skin diseases. Sleeping on a pillow
of birch leaves, however, helped with headaches. Ritual whisking was performed when a
child had various childhood illnesses.

According to Ostrov’s correspondents, birch was used for treating different forms of
urticaria (called maa-alused): a cross was drawn on birch bark and then tied on the skin for
three days, or a pentagon was drawn, pressed three times, and thrown into the oven. Birch
sticks were also used to heal warts by pressing them with salt. After that, the sticks were
placed at a crossroads and left there without looking back.

The texts of Ostrov’s correspondents show that other trees, such as alder (Alnus sp.),
rowan (Sorbus aucuparia), and juniper (Juniperus communis), have been used in rituals as well.
Of them, rowan and juniper have been considered sacred, because it was widely believed
that their berries were marked by Jesus, an idea which was spread by the Evangelical
Brotherhood and radical Christian congregations in the 18th–19th centuries. Although the
first missionaries of the Evangelical Brotherhood arrived in Estonia and Livonia as early as
1720 and their activities began in the 1740s, this movement remained limited to Western
Estonia and Saaremaa. It was not until the “granting of mercy” to the religious movement
by Emperor Alexander I in 1817 (before that the free religious movement was forbidden in
the Russian Empire) that the “new awakening” of the Evangelical Brotherhood and radical
Christian congregations started to spread in the region. This became the “new time of
awakening” of the Christian movement there. It is believed that at that time the so-called
real Christianization and the abandonment of pagan customs also took place in Estonia
and Livonia governorates. By the beginning of the 20th century, however, these religious
movements had already lost their importance [50]. This is the reason why key earlier pagan
customs and sacraments became associated with Christianity (such as trees or flowers,
which were considered sacred). Such activities helped to bring Christianity closer to the
local people.

Juniper was considered a tree of health and was used in the magic of controlling
diseases. At the same time, the alder tree was important as a source to which a disease was
transmitted. For example, one had to get rid of malaria by walking around the alder tree
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three times and each time exhale into a hole made in the tree, and then block the opening
with a rowan tree (Hans Kosesson, H I 3, 312 (26)). In another example, nine pieces of alder
tree on which to mark crosses were brought home from the forest and then swellings were
pressed with them, after which the swellings disappeared (Hans Kosesson, H I 3, 266 (7)).

The folk calendar was also a part of the ritual. Ostrov’s correspondents mention
Midsummer’s Day, June 24, as the anniversary of the folk calendar. Herbs harvested before
or during this time were the best for treatment (H. Karu, EKS c, page 56). The plant species
was not very important: all the blooming flowers harvested in the forest that day were used
for healing. As Hurt had a separate question regarding the folk calendar, he received more
of such information from Ostrov’s correspondents. Plants were also used for divination
that day: single girls picked nine flowering plants on Midsummer’s Eve, braided them into
a wreath, and laid the wreath under their pillows. Then a girl had to dream of her future
husband (Helene Maasen, H III 8, 736 (10)). In the Midsummer evening, a special flower,
Erigeron acer, was brought home. If at night your closed flowers are opened in the morning,
then the next year will be good, but if it is still closed, then death is expected.

3. Discussion

3.1. Ostrov’s Report as a Cross-Section of Plant Use during the Time of Collection

The little overlap with Rosenplänter’s collection is not surprising, given both the
temporal and geographical differences. However, the comparatively higher similarity
with von Luce [23], a contemporary of Rosenplänter, is somewhat unexpected, as von
Luce reported uses from a relatively isolated island. It may be that von Luce, himself,
had already influenced some uses which he recorded as local. It can also be that that
there were uses influenced by his predecessors or landlords that originated from scholarly
medicine of that time. Overlapping taxa included Achillea millefolium, Allium cepa, Artemisia
absinthium, Matricaria chamomilla, Nicotiana rustica, Taraxacum officinale, Valeriana officinalis,
and Verbascum thapsus, although some of them were used for different purposes. All eight
of these plants also overlapped with the ones listed by Jēkabs Alksnis [45] in a report
published a few years after Ostrov’s collecting work. We can also detect the possible
presence of Arnica montana, widely popularized in 19th-century media [51], although
the name arnikas was associated, symptomatically, with Leucanthemum vulgare. Both von
Luce and Alksnis were doctors, sharing a similar medical education background. While
comparing with Alksnis [45], it is important to keep in mind that future Latvian professor
of medicine Jēkabs Alksnis studied medicine at Dorpat (Tartu) University from 1890 until
1895 and was familiar, not only with Mihkel Ostrov but with his collecting works, which
might have even inspired him. Moreover, Alksnis made a call through the newspaper, but
not much about the results is known. He specifically named one doctor who was the only
one who sent him properly dried plants [45].

An interesting example is that of non-native Matricaria chamomilla, whose uses were
still unspecified in both von Luce’s report and Rosenplänter’s collection and were poorly
represented with different applications in Alksnis, yet widespread with overlapping uses
in later folklore. The reason for this was that in the middle of the 19th century a so-
called “reading revolution” took place among the Estonian-speaking population, where a
large number of peasants learned to read and popular books on the natural sciences were
published [52]. As very few books on nature and its uses had been published in Estonian
before the end of the 19th century, the newly published books were primarily translated
from German. This is also shown by the subsequently popular names of chamomile such
as “German flower”, “Germany Anthemis”, or “German dog daisy”.

The overlap of both the list of plants and their uses with HERBA [46] was even higher
than expected. A major part of the information comprising the database was collected from
slightly before (from 1886) to up to one century after Ostrov’s collection, while the collecting
methods and objectives (focusing on the “old times”) remained the same. This overlapping
and the presence of widespread uses and similarities detectable on the basis of names,
shows that Ostrov actually received a good cross-section of the medicinal plant use of that
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period and raises the credibility of the method he used for that time. The methodology
used by Ostrov, however, allowed for the more exact documentation of the taxa behind
local plant names, and, thus, will allow better identification/interpretation of information
collected later.

3.2. The Problems of Citizen Science Ethnobotany in the 19th Century: Ostrov’s Shortcomings

Ostrov used a method which was employed by other folklore collectors: calls in
national newspapers. Thus, Ostrov’s data collection was public. He made calls to people,
instructing them, and motivating their assistance by providing feedback. A drawback
of Ostrov was that he did not have a fixed institution and often changed his residence.
Communication went through the newspaper’s editorial office. So, unfortunately, he had
no direct personal contact with people. Thus, misunderstandings may have arisen. For
example, during the 4th Estonian General Song Festival (15–17 June 1891, in Tartu), someone
left Ostrov a package containing dried plants and their uses at the Estonian Literary Society.
However, Ostrov said that the package had disappeared from the association and kindly
asked his anonymous assistant to resend them the following year [36,37].

A comparison of the reports published by Ostrov in newspapers with his manuscript
archive reveals a discrepancy. For example, the manuscript contains 18 plant uses from
Põlva parish in 1891. However, none of newspaper reports contain any information about
this parish. Moreover, Hurt and Eisen, the largest collectors, do not have any correspondent
from that time providing ethnobotanical information on the use of plants from Põlva parish.
The identity of the person who sent the fairly large collection is still unknown. It could
have been a local pharmacist, doctor, or another village activist. Perhaps this person asked
to remain anonymous so that their name would not be mentioned in the newspaper.

Both directly and indirectly, Ostrov’s medical data collection was influenced by the
rivalry between the great collectors Hurt and Eisen. Hurt heavily lobbied for himself. He
told the editor of the newspaper Olewik that he was the right person and the only one who
could collect oral antiquities in Estonia. Hurt also wrote critically in the newspaper about
Eisen’s collection and data analysis methodology. For this reason, the newspaper Olewik
banned Eisen’s calls in 1893 (see [53]). Thus, Ostrov’s data collection may have been left
unfinished due to a quarrel between the two largest collectors. The newspaper, which a few
years before encouraged its readers to collaborate with Ostrov, had now changed direction.

3.3. Pioneering Methods in Ethnobotanical Data Collection

Ostrov’s collection method was innovative at the time. Although Hurt obtained a
greater number of plant use records, the collection of Ostrov can be considered higher
quality, as his plant identification is reliable. It was also the first successful attempt to collect
folk medicinal knowledge accompanied by herbarium specimens in Estonia through an
approach currently known as CS. Earlier, such an attempt was made by the German-born
professor of pharmacy Johann Georg Noël Dragendorff (1836–1898), who in 1877 made a
similar appeal, yet received no responses, most likely because his appeal was in German
and therefore incomprehensible to potential correspondents [54,55]. As a general call to
assist researchers, the active population or people interested in the subject took part. The
more generalist collection of Hurt, which attracted more than a thousand correspondents,
yielded results qualitatively comparable to the finely defined questionnaire of Ostrov that
was answered by only a few dozen. This was due to activists working with both men. At
the same time, it also shows that outside special interests (e.g., medics and pharmacists)
ethnobotanical knowledge was known or noticed by only a limited number of people.

The success of the collection of Mihkel Ostrov (see Figure 3) is the result of a combina-
tion of several factors.

• The fertile ground previously prepared by the Estonian “time of awakening” and the
ongoing collection of folklore by Jakob Hurt. The enthusiasm of the correspondents
and the extent of their contribution was fuelled by the general understanding of the
need for the preservation of “antiquities”.
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• He knew what he was asking for. Having had field experience, Ostrov knew exactly
what to ask and how to get people interested in the subject.

• With the call, Ostrov gave his correspondents something in exchange. He taught, in
great detail, how to collect and press plants in order for them to be safely preserved.
This kind of instruction may have been much appreciated.

• At the end of the 19th century and the beginning of the 20th century, the image of
science and the scientist was different than it is today. For ordinary people at that time,
a scientist could simply be a university-educated specialist. Moreover, the so-called
researcher did not have to be working at a research institution. It was acceptable for
people to give their data to a freelance scientist as well. The greatest disadvantage of a
freelance researcher (with whom Ostrov could be grouped) was the lack of free time
to analyse data. Therefore, the collected material waited for further researchers.

• Ostrov’s collection method showed that the “less is more” rule applies when employed
correctly.

• Following the successful example of Jakob Hurt, Ostrov replied to all correspondents
publicly, stressing the importance of their contribution and prompting them to send
repeated responses, as well as assuring prospective correspondents that their work
would also be acknowledged.

Figure 3. Visual representation of Mihkel Ostrov’s ethnobotanical data collection and communication
with correspondents. (Credits: Johanna Lohrengel).

The time of collection of Mihkel Ostrov coincided with the rise of national awareness
among Estonians, combined with a recently acquired high level of literacy (reaching over
90% by the end of the 19th century [56]) and a strong background in the basics of natural
science taught at village schools [57] and through popular science literature [52]. It was
a time when the active part of the peasantry and young intellectuals were searching for
outlets in which to channel their energy and contribute to the development of the nation,
but the majority of the various societies that later attracted them were not yet formed [58].
Ostrov motivated volunteers by appealing to this desire, namely by helping to halt the loss
of traditional knowledge, and this remains one of the main motivations for cooperation
today. Just as the vast majority of Ostrov’s volunteers were well educated, today a higher
level of education increases volunteer involvement in the collection of traditions (cf. [4]).
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It is important to note that at least three women took part in Ostrov’s calls. Thus,
women were also involved and expected to contribute to social activity. Gender equality in
basic literacy already existed at that time in the territory of present-day Estonia, although it
was only in 1915 that the first woman was allowed to study in Tartu University.

4. Materials and Methods

4.1. Data

Ostrov’s collection is currently housed in the Estonian Folklore Archives, among the
collections of the Estonian Literary Society (EKS), folder “c”. Folder “c” stores mails that
were sent to the society between 1907 and 1917 and contain folk beliefs and folk medicine;
Ostrov’s material can be found on pages 33 to 76 (EKS, c, 33–76, see Figure 4). The collection
consists of three parts, each of which is sewn together with thread. Ostrov sent them from
Jelgava to Tartu in three separate parcels. As Ostrov’s cover letters were not preserved,
neither the year nor to whom he sent his collection is known. However, the scant remarks
suggest that he knew the person intimately. Thus, it can be assumed that this person was
his good acquaintance Oskar Kallas, who was one of the founders of the Estonian National
Museum (ENM), established in 1909, and a member of the board of the EKS.

The Estonian Literary Society was founded in 1907 and Mihkel Ostrov and his wife
immediately became members. This society became the most widespread and broad-based
society, which included representatives from many walks of life. The aim of the society
was to promote literature, science, and art in Estonia, as well as for members to get to
know their country and people comprehensively and to make the results of completed
work available to the public. After the October Revolution of 1917, the activities of the
society stalled until the end of the Estonian War of Independence in 1920. In 1940, after
the occupation of Estonia by the USSR, the society was disbanded, but it was re-formed
in 1992. The Society issued the journal Eesti Kirjandus until 1940, and Ostrov became a
journal contributor while in Jelgava. The journal also began to mediate the ENM’s calls to
the general public to collect “antiquities” (ENM’s public calls to collect traditions continue
to this day). However, there were also other calls, for example, in 1912 for the Estonian
Students’ Society to collect folk plant names and the call of veterinarian Johannes Kool to
collect folk animal treatments. It is not known which appeal Ostrov took part in and then
sent his own collection to the society.

The Ostrov collection is well systematized. Latin binominal names based on herbarium
specimens have been added and plants are classified by family. The first correspondence
contains general folk medicine, beliefs, and prescriptions for herbal remedies, as well as
information collected by him from 1888. In that letter, Ostrov used only the folk plant names
by which we identified the species (see Table 2, where there is no Ostrov identification).
The second letter contains a list of species of the family Asteraceae, based on Latin names
and their uses. At the end of this letter there is a note stating that he will send the next
list of plant families as soon as he can write them down. The third letter describes the
following families and subfamilies [names unchanged]: Rosacea, Labiatae, Umbelliferae,
Scrophulariaceae, Papilionaceae, Urticaceae, Solaneae, Polygaleae, Violaceae, Cruciferae,
Valerianea, Plantaginea, Aroidea, Graminea, Boragineae, Ericaceae, Liliaceae, Gentianea,
Orchidea, and Lichines. At the end of the third correspondence there is an indication that
“The end will be with the next letter”. However, there is no end. Whether the absence of
the next part was due to the disappearance of mail during difficult political times or the
recruitment of Ostrov into World War I remains unknown today. Ostrov used the names of
archaic families and subfamilies (e.g., Plantaginea (Plantago major), Valerianea (Valeriana
officinalis), Lichines (Cetraria islandica), Aroidea (Acorus calamus), Gentianea (Menyanthes
trifoliata), etc.), which were predominantly in circulation in the 19th century. Therefore, it
can be assumed that Ostrov identified herbarium specimens as early as the end of the 19th
century using a German-language plant reference book, because there were no reference
books in Estonian at that time. According to recent data, Archangelica officinalis does not
grow in Estonia. Ostrov therefore probably used a key book in which this plant was
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included. The folk name, heinputk, refers instead to the species Angelica sylvestris. In such
cases, we used the popular name of the plant as a guide.

No herbarium specimens have survived to this day. Estonia’s first ethnobotanist Gus-
tav Vilbaste (1885–1967) points out in his book that the collection of the EKS contains about
a dozen dried plants. He thought that these may be plants that were sent to Ostrov [59].
The Estonian Folklore Archives indeed holds one small box in which herbarium samples of
unknown origin are stored. It may be that the specimens in this box were brought to the
archives by various collectors over decades, as there is no information on the time or origin
of their collection. Therefore, we cannot determine if it contains plants sent to Ostrov, as
we can no longer univocally connect the specific information on plant use with the sender
(which also sets certain limits to the analysis).

 

Figure 4. Sample of Ostrov’s manuscript in the Estonian Folklore Archives.

The Latin plant names provided by Ostrov were adjusted to follow those listed in the
Plants of the World Online [60] database and the European Flora [61] (these are presented
in the “Taxa” column in Table 2); family assignments follow the Angiosperm Phylogeny
Group IV [62].

4.2. Analysis and Comparisons

The names of the correspondents were provided in the three reports published in
the newspaper Olewik [34,36,42]. Where possible, the first names and life dates were
identified through bibliographic and biographical research. Identifications were com-
plicated by the fact that only the initial of the first name, the surname, and the parish
were known. Therefore, some people remained unidentified. The search was based
on the biographical database of the analytical bibliography of the Estonian press (http:
//www2.kirmus.ee/biblioserver/ accessed on 21 December 2021) and biographical data
from the central database of folklore collections (https://kivike.kirmus.ee/ accessed on 21
December 2021). Lastly, missing information was provided by Rein Saukas, a folklore histo-
rian who has thoroughly studied the biographies of the Estonian folklore correspondents,
from his personal archive.

The data of Ostrov’s manuscript was transcribed and entered into a spreadsheet.
The use report (UR) of each plant was calculated by summing its different uses. The
UR of each correspondent was calculated by summing all plant uses. Use reports were
separated and emic disease categories correlated, as much as possible, with the current
International Classification of Primary Care, 2nd edition (ICPC-2, Updated March 2003). As
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such correlations were not univocally interpretable, they could only be carried out on the
very general scale and should be viewed with caution. In order to bring the emic diseases
into line with etic diseases, we used the chapter on folk medicine from Gustav Vilbaste’s
book [59], which contains the Latin names of the diseases. We also used Vilbaste’s book and
the HERBA [46] database to describe emic diseases. However, it is impossible to identify
historical diseases retrospectively with 100% certainty. Therefore, we have also shown in
Table 2 the original names of the disease in Estonian (or dialect) in the manuscript.

Therefore, the results were compared qualitatively with the content of HERBA [46].
The database HERBA contains texts on the medicinal use of plants reproduced from eight
major collections of the Estonian Folklore Archives collected from 1860 to 1996 (for more
details see [63]). Ostrov’s collection is also part of HERBA, and this was taken into account.
As all archive texts in the HERBA database are coded with archival reference numbers,
we separated out the texts of the Ostrov manuscript (EKS, c, 33–76) before analysis. The
comparison was made from the standpoint of local plant names, taking into consideration
the potential limitations of the absence of specimens for early historical texts. Qualitative
comparison was made with the early historical uses recorded in Rosenplänter’s (Pärnu
parish) manuscript [25] and the publications of von Luce [24] covering Saaremaa and
Alksnis in Latvia [45] (using for last two digitalized database [64]).

5. Conclusions

Dr. Mihkel Ostrov succeeded in accumulating, with the help of about two dozen
people, the largest private medicinal plant use collection from the end of the 19th century,
whose credibility is enhanced by the fact that the plants were identified on the basis of
herbarium specimens sent to him by his correspondents. Ostrov’s collection provides a
cross-section of folk medicine and, to lesser extent, the healing rituals of herbal medicine at
the end of the 19th century. It also shows the high diversity of both plants and uses known
at that time in the territory of present-day Estonia, and its wealth increases the credibility
of the rich medicinal plant folklore accumulated in Estonia since 1866.

The success of this CS endeavour was the result of a combination of several favourable
factors, either in the environment of the time or created by the collector himself. The
background factors, allowing the collection to happen at the right moment in the right
place, included the recent abolishment of serfdom and access to education, the rise of
national consciousness, the creation and activation of professional and student societies,
and the simultaneous collection of general folklore. The factors added by Ostrov himself
were the respectful approach towards his correspondents, providing specific guidelines
and sharing knowledge, the public acknowledgment of their efforts, and, probably, his
personal influence (as his correspondents included some of his classmates and his wife to
be). The result was a fruitful and mutually beneficial collaboration where the contributions
of citizens were publicly acknowledged, an approach that should serve as a good example
for CS today. The collecting methods of Ostrov were pioneering for the time, yet they
are still applicable from the viewpoint of modern CS. This work indicates that CS in
ethnopharmacology in its wider meaning known today was born with studies of this kind,
having its roots in the folklore collections of the 19th century in northern Europe.

We hope that lessons from the past can offer the modern scientist a good foundation
for the development of the future involvement of citizens in studying ethnobotany.

Author Contributions: Conceptualization, R.S. and A.P.; methodology, R.S.; validation, R.S.; formal
analysis, R.K.; investigation, R.K.; data curation, R.K.; writing—original draft preparation, R.S. and
R.K.; writing—review and editing, A.P. and I.S.; supervision, R.S. and A.P.; project administration,
R.S.; funding acquisition, R.S. All authors have read and agreed to the published version of the
manuscript.

Funding: This research was supported by the European Research Council (ERC) under the European
Union’s Horizon 2020 research and innovation programme (Starting Grant project “Ethnobotany of
divided generations in the context of centralization”, Grant agreement No. 714874).

196



Plants 2022, 11, 274

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: EKS (=EKnS, Eesti Kirjanduse Seltsi rahvaluulekogu), H (Jakob Hurda
rahvaluulekogu), E (Matthias Johann Eiseni rahvaluulekogu). Located at the Estonian Folklore
Archives at Estonian Literary Museum, in Tartu, Estonia.

Acknowledgments: We kindly thank Rein Saukas for his help in identifying the correspondents of
Mihkel Ostrov.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Gärdenfors, U. Biodiversity in Sweden. In Global Biodiversity: Selected Countries in Europe; Pullaiha, T., Ed.; Apple Academic Press:
Oakville, ON, Canada, 2019; Volume 2, pp. 375–396.

2. Ronquist, F.; Forshage, M.; Häggqvist, S.; Karlsson, D.; Hovmöller, R.; Bergsten, J.; Holston, K.; Britton, T.; Abenius, J.; Andersson,
B.; et al. Completing Linnaeus’s inventory of the Swedish insect fauna: Only 5000 species left? PLoS ONE 2020, 15, e0228561.
[CrossRef] [PubMed]

3. Tengö, M.; Austin, B.J.; Danielsen, F.; Fernández-Llamazares, Á. Creating synergies between citizen science and indigenous and
local knowledge. BioScience 2021, 71, 503–518. [CrossRef] [PubMed]

4. Benyei, P.; Pardo-de-Santayana, M.; Aceituno-Mata, L.; Calvet-Mir, L.; Carrascosa-García, M.; Rivera-Ferre, M.; Perdomo-Molina,
A.; Reyes-García, V. Participation in citizen science: Insights from the CONECT-e case study. Sci. Technol. Hum. Values 2021, 46,
755–788. [CrossRef]

5. Reyes-García, V.; Benyei, P.; Aceituno-Mata, L.; Gras, A.; Molina, M.; Tardío, J.; Pardo-de-Santayana, M. Documenting and
protecting traditional knowledge in the era of open science: Insights from two Spanish initiatives. J. Ethnopharmacol. 2021, 278,
114295. [CrossRef]

6. Haklay, M.M.; Dörler, D.; Heigl, F.; Manzoni, M.; Hecker, S.; Vohland, K. What is citizen science? The challenges of definition.
In The Science of Citizen Science; Vohland, K., Land-Zandstra, A., Ceccaroni, L., Lemmens, B., Perelló, J., Ponti, M., Samson, R.,
Wagenknecht, K., Eds.; Springer: Cham, Switzerland, 2021; pp. 13–33. [CrossRef]

7. Svanberg, I.; Łuczaj, Ł.; Pardo-de-Santayana, M.; Pieroni, A. History and Current Trends of Ethnobiological Research in Europe.
In Ethnobiology; Anderson, E.N., Adams, K., Pearsall, D., Hunn, E., Turner, N.J., Eds.; Wiley-Blackwell: Hoboken, NJ, USA, 2011;
pp. 191–214.
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17. Tauginienė, L.; Butkevičienė, E.; Vohland, K.; Heinisch, B.; Daskolia, M.; Suškevičs, M.; Portela, M.; Balázs, B.; Prūse, B. Citizen
science in the social sciences and humanities: The power of interdisciplinarity. Palg. Commun. 2020, 6, 89. [CrossRef]
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Abstract: The historical use of medicinal plants is of special interest because the use of plants for
healing is a rapidly changing, highly culture-specific and often need-specific practice, which also
depends on the availability of resources and knowledge. To set an example of folkloristic data
analysis in ethnobotany, we analyzed texts from the database, HERBA, identifying as many plants
and diseases as possible. The research was limited to the Seto, Räpina and Vastseliina parishes in
Estonia. The use of 119 taxa belonging to 48 families was identified, of which nine were identified at
the genus level, four ethnotaxa were identified as two possible botanical taxa and fifteen ethnotaxa
were unidentifiable. The most frequently mentioned taxa were Pinus sylvestris, Matricaria discoidea
and Valeriana officinalis. High plant name diversity as well as high heterogeneity in the plants used
were observed, especially in earlier records. The use of local wild taxa growing outside the sphere
of everyday human activities, which was abandoned during Soviet occupation, signals an earlier,
pre-existing rich tradition of plant use and a deep relationship with nature. Working with archival
data requires knowledge of historical contexts and the acceptance of the possibility of not finding all
the answers.

Keywords: historical ethnobotany; folklore collections; biocultural diversity; Estonian history; folk
medicine; medicinal plants

1. Introduction

Historical ethnobotanical data in folklore archives are often perceived romantically
as reservoirs of indigenous plant use, even in the European context. In addition, having
locality-based historical data for comparison with currently existing plant uses can reveal
tendencies in the evolution of plant use. The historical use of medicinal plants is of
special interest because the use of plants for healing is a rapidly changing, highly culture-
specific [1] and often need-specific practice, which also depends on the availability of
resources and knowledge (e.g., advances in public health). Yet, studies based on historical
ethnobotany are largely underrepresented in current scholarship [2]. The food-related
historical ethnobotany of Northern Europe is somewhat better researched, represented
by analyses of the collections of the Polish botanist, Józef Rostafiński (1850–1928) [3,4],
given that they contain herbarium specimens. However, examples from the medicinal
plant perspective are rather rare: there is an analysis of the first citizen science-based
identification in Estonia, of which, however, only the interpretations of the contributions
by the collector have survived [5]. An earlier medicinal plant study, by the pastor Johann
Heinrich Rosenplänter (1782–1846) of the Pärnu parish [6], dates back to the beginning
of the 19th century and can be considered as one of the first ethnobotanical studies in the
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Baltic countries [6]; however, this too was based on already processed information and not
folklore collections.

The difficulty in identifying plants is the primary reason why the historical ethnobotan-
ical records, preserved among other folklore and/or local history collections in archives,
are mainly neglected and excluded from current scientific discussion. The highest risk in
dealing with such data lies in the absence of attached herbarium specimens, which, in a situ-
ation of ambiguity with respect to the local plant name, creates a lot of doubt regarding the
reliability of the connection between the emic (local plant name) and etic (scientific name of
the taxon). Such material is also often collected en passant, along with other folklore-related
records, such as folk songs and mythology. Such records are documented only few at a
time and therefore do not seem very informative.

There are quite a few databases containing ethnobotanical data [7], but only some of
them have thus far focused exclusively on archival data. Databases such as HERBA in
Estonia [8] and Dúchas in Ireland [9] enable the combination of data from several folklore
collections. Notably, throughout the 19th and 20th centuries in Northern and Central
Europe, folklore collections had specific questionnaires or campaigns which were designed
keeping ethnobotanical principles in mind (although not always acknowledged during the
time of collection) or, even more, the Latin names were added by botanists, so the plants
have already been identified. Yet even in such cases, great attention must be paid to the
details and mass analysis is rarely possible. In addition to datasets, attention needs to be
given to possible misinterpretations and deliberate plagiarism, especially if the collection
campaign had a competitive nature or the report was composed by schoolchildren, as is
the case for several collections deriving from the 20th century, for example in Ireland [10]
and Estonia [11].

The robust transformation of qualitative data in archives into quantitative data has
become increasingly common, especially among researchers with a pharmaceutical back-
ground. Since today’s European ethnopharmacology is largely influenced by the literature
and ethnobotanical fieldwork rarely finds new uses for medicinal plants, more and more
researchers have started to look at the data stored in archives. This primarily concerns
unexplored archives in former socialist countries with large folklore collections; e.g., in
Lithuania, the folk plant use data stored in archives have not yet been thoroughly stud-
ied [12]. However, Estonian (e.g., [13]) and Latvian [14,15] pharmacists have already
published articles based on archival data without a prior thorough critical analysis of the
sources. When processing archival data, there should be a strong emphasis on metadata,
which pharmacologists, however, do not know how to process. It is very important to
evaluate the time at which the data was collected, who collected it and with what methods,
what the motivation for the collection was, etc. Such an analysis also needs to explain how
plant species and diseases were identified. It is also important to describe in the Section 4,
how the qualitative data, which could have been collected at different times and with differ-
ent methods, were quantified and how the categorization took place. However, researchers
with a pharmaceutical background do not provide such information (e.g., [13–15]). There
are also no references in these above-mentioned articles revealing in which archive collec-
tions the original data are located. It can be said that there are major errors in such articles
based on already published Estonian data, which gives reason to believe that there are also
inaccuracies in the data for other countries.

Borderlands between cultures have been of increasing interest to ethnographers
(e.g., [16,17]) and ethnobotanists (e.g., [18]) for understanding the interaction of differ-
ent ethnic groups and their knowledge circulation. Therefore, we focused our case study on
a limited geographic area (three historical parishes) in the Estonian and Russian borderland.
In order to illustrate how to deal with the difficulties of plant identification and data inter-
pretation, we examined seven folklore collections from the Estonian Folklore Archive, the
oldest reports of which date from 1888 and the latest, from 1996. Ethnobotanical fieldwork
also recently took place in this region [19] and, therefore, we used part of these data in
comparison with that work.
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1.1. Seto (Setomaa), Räpina and Vastseliina Parishes

Since Estonian folkloristics and ethnography are based on historical parish boundaries,
we also followed this principle in our work. The reason for this is because historical
parish borders remained more or less unchanged in Estonia until the end of the Estonian
War of Independence. The two Estonian parishes (Räpina and Vastseliina) closest to the
Russian border and the closest Russian border area (Seto) were chosen as the research area
(Figure 1). After the Estonian War of Independence (1918–1920), the Setomaa area was
incorporated into the Republic of Estonia, and following World War II, most of this area
was incorporated into the Russian SFSR. The historical parish boundaries changed due to
numerous reforms and today lie within the territories of several municipalities. However,
the research area is sparsely populated; for example, in 2020, the Räpina municipality had
a little over 6100 people, the Setomaa municipality (the Estonian part of the Seto area), a
little over 3100 and the Võru municipality (most of Vastseliina parish belongs to it today),
about 10,600 [19,20].

 
Figure 1. Map of the region.

Since these are border regions, Russians and Finno-Ugric peoples have lived there,
side by side, in different villages. Räpina and Vastseliina are predominantly Lutheran areas,
and Setomaa is predominantly Russian Orthodox, but paganism is also widespread. In the
parishes of Räpina and Vastseliina, large households (manors) were common historically,
as elsewhere in Estonia, but only small farms were common in Setomaa. Since Setomaa
was located on the outskirts of Russia, it was a very poor area where farmers had little land
and were mainly engaged in vegetable growing, handcrafting, trading and fishing. Nature
in the region is greatly influenced by Lake Peipus, as well as the Haanja Upland (highest
elevation: 318 m a.s.l.), with its hummocky landscape. Coniferous forests and, in wetter
areas, swampy deciduous forests predominate. Agriculture, forestry and fishing are the
main activities in the region today [19,20].

The Organization of Medicinal Support in the Region

At the end of the 19th century, there was still a large number of folk doctors or witches
in Võru County. They were feared, but people went to them for help in times of illness [21].
By the beginning of the 20th century, however, in some regions of Võrumaa, folk doctors
nearly disappeared. The reasons for this were the wider availability of school education,
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the explanatory work of the Christian Church and the greater presence of medical doctors
in rural areas [22]. In addition to going to folk doctors, people in Võrumaa and Setomaa
visited various healing stones, springs and trees that were found throughout the region.
The most important ones, visited by people from all over the area, included Miikse Jaanikivi
and Silmaallika, the Võhandu River (which is called Pühajõgi, or “holy river”, near the
town of Võru), and the sacred oak of Pechory. On the Republic of Estonia’s side of the
border, former “natural spas” have now been placed under nature or heritage protection.
One of the reasons for such a popularity of natural healing objects may be the fact that in
the 19th century, there were no doctors in the rural areas of the Livonian governorate (to
which Võrumaa belonged), as they were located only in the towns [23], e.g., Võru and the
neighboring governorate of Pechory. These towns also had rural hospitals and pharmacies,
including in Võru (opened in 1827 and 1785, respectively) and Pechori (c. 1890s and 1865,
respectively). Pharmacies and general stores were established in the rural areas and larger
settlements of the Livonian governorate in the early 20th century, e.g., in Rõuge (opened
in 1896), Räpina (opened in 1861) and Leevi (opened in 1910). The opening of pharmacies
particularly increased after the Estonian War of Independence: Lepassaare (1927), Misso
(1925), Osula (1924), Irboska and Värska in 1923 [24]. The Soviet Union unified the medical
system and the official health care was free; however, it was not always efficient, so people
also looked for alternatives. The use of plants was promoted by the state medical system as
well as by the procurement of medicinal plants through pharmacies, and as a result, the
use of plants was very popular throughout this time.

1.2. The Aim of the Work

This article has two main objectives:

(1) to analyze the historical material and compare the two regions; and
(2) to provide an example of how to treat archival data in ethnobotanical research, in

such a way that it is fully useable in modern scientific research and comparable with
currently obtained data.

To this end, we:

(a) reviewed folklore ethnobotanical texts from the HERBA database [8], and identified
the various plants and diseases whenever possible; and

(b) limited our research to the whole of Setomaa and only the two parishes of Võru
(Räpina and Vastseliina) in order to have a relatively comparable number of texts.

From the start, we anticipated that we would not be able to identify all the plants and
diseases described in the texts. However, the remaining dataset is sufficient to contribute
to the analysis of the influence of the Soviet period on the local ecological knowledge of
the region.

2. Results

2.1. Cleaning the Data

All the texts initially selected from HERBA were carefully read and evaluated for their
suitability for the analysis. There were specific records that were not incorporated into the
analysis, even though present in HERBA, because:

• the text clearly referred to a pharmacy drug or a processed product purchased from a
travelling merchant;

• no clear reference to the plant was given (e.g., make the broom from nine leafy trees);
• students supplying the records clearly misinterpreted the information and/or clearly

confused the plants;
• there was no reference to the plant’s application (stating that it was just medicine);
• poisonous aspects of a plant were highlighted with no medicinal application; and
• when students used both the Latin name and local name of the plant deriving from

literary sources and a clear literature influence could be detected.
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If the use was copied and shared by more than one student, only one text was retained
for analysis. There were many such cases of students “working together”. For example,
in 1929, nine students from a Värska school referred to bathing with Trifolium to treat
rheumatism, writing the sentence identically. It is noteworthy that a similar use was also
described (with more details and different wording) in a text from 1937 and the same taxon
was claimed to be used against typhus (which is a little suspicious, although we cannot
completely rule it out).

Greatly overlapping texts also sometimes originated from two different generations
and some of them could not be attributed to tradition. For example, a text from 1985,
referring to the notes left by a woman who died in 1984 at age 92, is almost identical to the
one written by a male student from a Pugola elementary school in 1937. The text refers
to the treatment of cancer with a long list of plants that are boiled together. We were able
to trace that the texts were copied from a newspaper published in September 1936 that
discussed Tallinn’s herb sellers and how they taught people to use medicinal plants [25].

One exception can be highlighted—Linum ussitatisumum—which was often used in the
form of a linen cloth (not a living or dried plant), as it was stressed that the used fabric had
to be made from linen, even though it was a very common fabric. Such texts were included.

2.2. The Identification of Plants

As is very common for local plant names, even in a small community, one name may
refer to different species; in this situation, the description of the disease’s origin and the
habitat of the taxon were consulted. In the example of kärnahain (“scab herb”), two different
Rumex taxa were associated with the texts. One was Rumex crispus, a widespread name that
had already been identified in a text collected by pastor Jakob Hurt in 1903. The second text
had no identification, but a description of the plant (“being dug out of the ground”) was
provided, which clearly refers to one growing on dry land (hence, R. crispus). However, the
third text very likely refers to Rumex hydrolapathum Huds., which grows in wetlands, as the
text describes a disease that derives from water.

The later the text, the more chances there were that the names had already been unified.
A good example is provided by verihein (“blood herb”), a name that in 19th-century Setomaa
could be attributed to Argentina anserina or Achillea millefolium. Here, the description of the
plant is of crucial importance. For example, in a text from 1889, verihain is described as
having leaves as those of ash (Fraxinus excelsior) and little yellow flowers—this refers to
Argentina anserina. The other examples were from later times (starting from 1937), where
only the use was provided (mainly cough and staunching blood). By that time, plant names
were more unified and the same name could now be associated with Achillea millefolium,
for which verihain was a widespread name throughout Estonia and such a use, widely
known. However, one of the earliest texts (collected by Jakob Hurt in 1903) identified
Achillea millefolium as verihain, wherein the use against lung disease was described.

Arnika is a local plant name that was very difficult to identify. Arnica montana L. (to
which the name refers) does not grow in Estonia, however, according to botanist Gustav
Vilbaste’s book of plant names, two taxa (Scorzoneroides autumnalis or Solidago virgaurea) are
most often identified with this name, although there is always the possibility for other taxa
being used (see [26] for more details).

Fifteen local names (ethnotaxa) remained unidentified for various reasons. One
example is pinipussuhain (“plant smelling like dog fart”), a name that could be related to
several plants in the region and for which there was no description of the plant or any other
potentially helpful details. It was used to treat lung diseases and therefore most likely refers
to Hyoscyamus niger; however, it could also refer to Ballota nigra and Ranunculus acris (name
uses unique to our region), or Mentha arvensis (a name widespread throughout Estonia),
and so it remained unidentified. Another quite representative example is luuvaluheinad
(“bone pain herbs”), whose specific form in the Viljandi parish referred to Persicaria amphibia
(L.) Delarbre, while in Räpina, from where this text derived, a similar name (luuvalurohi)
was recorded for Polygonatum odoratum (Mill.) Druce. The meaning of both names is
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the same, namely medicine for bone pain, and throughout Estonia, ten taxa had similar
names. Therefore, the name is too ambiguous to be identified without further explanation
or description. Valge lill refers to the color of the flowers (white) and without a description,
the actual plant used is not identifiable and could represent various taxa even for the same
use category.

The cases in which there was more than one plant name provided, helped to facilitate
plant identification. For example, the local name jumalakäpp, refers to orchids from several
different families (i.e., Orchis sp., Platanthera bifolia and Dactylorhiza maculata), yet in Setomaa,
the name juudakäpp, refers to Dactylorhiza maculata, and therefore identification was possible.

One rather misleading plant name in the region is takja. In general (all across Estonia),
this name refers to Arctium tomentosum, yet when it is used against cough, it refers to
Cetraria islandica (L.) Ach., which is more often called palotakja.

2.3. The Identification of Etic Disease Categories

For establishing clear and countable use records (UR), specific ad hoc rules were
followed as outlined below.

Sometimes, there were cases in which the use of one or several plants was potentially
described by several symptoms referring to one disease. In the majority of cases where
the use was described with two or more disease names or symptoms belonging to the
same etic disease group, the text was treated as one UR. For example, foot and back pain
remained symptoms of one disease belonging to the musculoskeletal etic disease group.
When the disease was provided with symptoms, such as wounds or swelling and pain, it
was recorded as a wound (and thus the dermatological disease category). Another example
is when the plant was described as promoting sweating and against cold; since both the
disease (cold) and symptom (sweating) are related to the general disease category, it was
recorded as one UR.

From these rules, a few exceptions were made where the emic symptoms or diseases
described together belonged to different etic disease categories, for example, in the cases
of cough and lung diseases or tuberculosis. The former (cough) clearly belongs to the
respiratory disease group. However, kopsuhaigus (“lung disease”) was often a popular
name for tuberculosis as well as some other infectious lung diseases, and although proper
diagnostics for tuberculosis in the region were restricted, a long-lasting cough and other
symptoms of tuberculosis or severe infections affecting the lungs were well differentiated
from the “ordinary” cough, and we therefore attributed them to infectious diseases. We
also had one example where tiisikus (“tuberculosis”) and tüüfus (“typhus”) were treated
with the same plant—both are infectious diseases, yet very different in nature and therefore
counted as two different UR. Tooth diseases and stomach diseases were also accounted
for separately. Another example is that of stomach disease, liver disease and hemorrhoids,
as all three belong to the gastrointestinal etic disease category, yet they were considered
separately as they refer to different organs. A student from Räpina parish reported the use
of a strong tea made from arnika to treat internal pain (seest valu), which was attributed to
the culture-bound disease category and diarrhea (digestive category).

Diseases or symptoms with deep mythological connotations, such as kaetus (evil eye),
halltõbi (“grey disease”) (malaria), seest haigus (“internal disease”) and venitus (“internal
tension”) (muscle pain, usually due to hard work), pistja (“stabbing pain”) and vaivaja
(nightmare), which were not univocally interpretable, were classified as belonging to the
culture-bound disease category, which does not exist in the International Classification of
Primary Care, 2nd edition [27]. There was a difficult decision to make in the case of jooksva
(“runner”), which refers to pain changing its location in the body. The selection of the
plants used to treat it has also historically been related to some perceived properties of the
disease (such as an origin from a wet place or creeping along the ground) [28]. However,
as the disease is closely related to the ailment currently known as rheumatism (and this
name was also often mentioned), it was attributed to the musculoskeletal disease category
(Table 1).
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Table 1. The relationship between emic and etic disease categories and the number of UR. Bold text
corresponds to etic disease categories and their summary count. Etic/emic categories: No. of UR.

Blood: 8 Urological: 20 Respiratory: 134

blood cleaning: 5 blood peeing: 3 cough: 129
blood pressure: 1 kidney and bladder disease: 10 difficulties in breathing: 1

poor blood: 2 kidney disease: 5 nose bleeding: 2
oedema: 1 sore throat: 2

urinary retention: 1

Pregnancy, etc.: 3 Female genital: 11 Cardiovascular: 15

giving birth: 3 problems with menstruation: 4 heart diseases: 15
women diseases: 7

Culture-bound disease: 79 Musculoskeletal: 64 Neurological: 49

kaetus (evil eye): 3 backache: 4 calming: 6
halltõbi: 4 bone pain: 3 epilepsy: 1

internal disease: 38 foot diseases: 4 headache: 13
kidi (tendovaginitis or bursitis in the wrist): 11 joint disease: 1 nerve disease: 8

vaivaja, vaivajatõbi (nightmare or hernia): 3 joint dislocation: 4 paralysis: 2
pistja (stixis, pleuritis, etc.): 6 jooksva/rheumatic: 48 seizures: 12

riis (umbilical hernia in children): 2 sleep disorder: 7
tiir (itchy soles): 1

tsirgutõbi (a disease in young children): 1
ussiviga (chorea in young children): 4

Skin: 200 Digestive: 227 General: 250

abscess: 9 appendicitis: 1 against several diseases: 15
bee stings: 1 bile disease: 1 cold: 57
bleeding: 19 constipation: 5 cholera: 3

boil: 26 diarrhea: 12 disinfection: 6
burned wound: 13 digestion problems: 10 fever: 10

skin cancer: 1 gastric disease: 13 for sweating: 5
cracked lips: 4 gastric ulcers: 2 freezing: 6
cut wound: 2 hemorrhoids: 1 good for health: 4
dandruff: 4 heartburn: 2 inflammation: 2
eruption: 4 indigestion: 3 loss of appetite: 9

erysipelas: 22 jaundice: 8 lung disease: 34
for beauty: 4 liver disease: 6 pain: 3

fresh wound: 3 mouth diseases: 1 prophylactics: 4
hair loss: 1 nausea: 2 rabies: 1

inflammation: 7 stomach disease: 53 stroke: 2
itching: 1 stomach worms: 14 throat disease: 21

local pain: 2 stomachache: 64 tiredness: 1
lump on skin: 6 tapeworm: 4 tuberculosis: 62

pimples: 6 tooth diseases: 7 typhus: 2
roos (erysipelas): 2 toothache: 18 whooping cough: 2
rotten wound: 10 vomiting: 1

scabies: 3
scabs: 3

skin disinfection: 2
skin diseases: 1

snake bite: 5
splinter: 1
sunburn: 1

warts: 8
wound: 28

Ear diseases: 2 Eye diseases: 10

2.4. A General Overview of Plant Uses

After cleaning the data, 1072 UR were retained for the analysis (Table 2).
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Table 2. The use records (UR) remaining for analysis after the cleaning of the data and identification
of the plants.

Collection/Parish Räpina Setomaa Vastseliina Sum

E 5 1 2 8
ERA 27 45 1 73
ERM 3 3

H 22 25 28 75
KKI 6 6

RKM 37 43 11 91
Vilbaste 343 383 90 816

SUM 434 503 135 1072

The data were provided by 47 correspondents, 13 of whom provided just one or two
UR. Among the correspondents were several folklorists who visited two or all three of
the parishes, including the founders of the Estonian Folklore collections, namely Jakob
Hurt, who collected 27 UR from Setomaa, and pastor Matthias Johann Eisen (five UR) from
Räpina. The most productive collectors were schoolteachers, who collected the work of
numerous students for several years following the request of Gustav Vilbaste; J. Haring,
a Värska primary school teacher in Setomaa, sent thirty-five student responses (438 UR)
from the area and one student response (13 UR) from Räpina parish. There was one other
productive teacher, M. Kaasikmäe from the Setomaa Košelki primary school, who sent
11 student responses in total (70 UR). Anna Vitsust, a Räpina Gymnasium teacher, also sent
twenty-one student responses (259 UR) from Räpina, and Kotlep Pärg, a Pugola elementary
school teacher in Vastseliina, sent seven student responses (163 UR). There were two more
responses provided by two students which we excluded from the analysis. One of them
had only listed 57 medicinal plants without any specification about diseases, and the other
student stood out for having recipes that were too detailed, all of which were copied from
the above-mentioned newspaper article [25]. In addition, Gustav Vilbaste himself (as he
was a teacher in the city of Tartu) collected the response of a student from Räpina who came
to study at a Tartu school (20 UR). Of the other correspondents, important information
was provided by volunteers, Daniel Lepson (farmer; 29 UR) and Maria Linna (agricultural
worker; 27 UR), who collected village folklore by interviewing the local inhabitants.

The use of 120 taxa belonging to 48 families was identified, of which nine were
identified at the genus level and four ethnotaxa were identified as two possible botanical
taxa (Table 3). In addition, 15 ethnotaxa were unidentifiable and therefore they were
left out of the formal analysis; however, their uses are presented in Table 3. The most
represented families were Asteraceae (sixteen taxa + two potential taxa), Rosaceae (thirteen
taxa) and Ericaceae (eight taxa). The most frequently mentioned taxa were Pinus sylvestris
(57 UR), Matricaria discoidea (51 UR), Valeriana officinalis (50 UR), Achillea millefolium (42 UR),
Juniperus communis (39 UR) and Tilia cordata (39 UR). Thirty-four taxa had only one UR,
while thirty-five taxa had ten or more UR.

Table 3. Plants and their uses from folklore collections.

Family Taxa Local Name Etic Disease Category UR

Acoraceae Acorus calamus L. L Jõekalmus S, lesnagud S, kalmus,
tatersäla V, kalmusejuur

Cardiovascular 1

Culture-bound disease 1

Digestive 7

General 7

Musculoskeletal 3

Skin 1

Urological 1
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Amaranthaceae Beta vulgaris L. C peet S, verevä nakri S
Eye 1

Skin 4

Amaryllidaceae

Allium cepa L. C sibul, sippul S, sipul V

Cardiovascular 2

Digestive 7

Ear 1

General 5

Respiratory 5

Skin 8

Urological 1

Allium sativum L. C kurslaga S, kurslakk S, küüslauk S

Digestive 1

General 1

Respiratory 1

Skin 1

Apiaceae

Angelica sylvestris L. L heinputk V, pütsk V Digestive 2

Carum carvi L. L köömned V, küümned

Cardiovascular 1

Digestive 5

General 6

Respiratory 2

Asparagaceae Convallaria majalis L. L maikelluke S General 1

Asphodelaceae Aloe arborescens Mill. C aalo, aaloe, aalus S, aleo S, pakso lill S

Culture-bound disease 1

General 6

Respiratory 1

Skin 7

Asteraceae

Achillea millefolium L. L raudrohi, verihein, verihain, valgõ lill S

Culture-bound disease 2

Digestive 11

Female genital 2

General 5

Musculoskeletal 1

Neurological 1

Respiratory 6

Skin 10

Antennaria dioica (L.)
Gaertn. L kassikäpad S Female genital 1

Arctium tomentosum Mill. L takjas, takk S

Blood 2

Culture-bound disease 3

Digestive 3

General 3

Respiratory 7

Skin 11

Urological 1

Artemisia absinthium L. L koirohi, pänül S, pälüm

Culture-bound disease 2

Digestive 5

General 3

Musculoskeletal 1

Skin 4
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Carduus crispus L. or
Cirsium vulgare (Savi)

Ten. L
karuohtja V Urological 1

Gnaphalium uliginosum L. L

sammaspoolehain, sammaspoolehein,
sammaspoolhain S, sammaspoolikuhain S,

sammaspoolikuhein V,
sammaspoolõhain S, soo-kassiurb V

Skin 10

Matricaria chamomilla L. C kamel V, teekummel

General 6

Neurological 4

Respiratory 2

Matricaria discoidea DC. L

kaamel V, kammel V, kumelitee V,
kaamelihain V, kummel, kummulid S,
lõhnav kummel, ubinhain, ubinhein,

unõhain S, upinhain, uppinhain S

Culture-bound disease 2

Digestive 9

Ear 1

Eye 3

General 15

Musculoskeletal 1

Neurological 2

Pregnancy, childbearing,
etc. 1

Respiratory 11

Skin 6

Scorzoneroides autumnalis
(L.) MoenchL, Solidago
virgaurea L. L or with

lower probability, many
other taxa

arnikas, ärnika S

Culture-bound disease 6

Digestive 3

General 2

Neurological 1

Respiratory 2

Solidago virgaurea L. L ärnetsa V Musculoskeletal 1

Tanacetum vulgare L. L kolladsõ lill S, kollane lill S, solknaheinad S,
solknarohi V Digestive 4

Taraxacum officinale F.H.
Wigg. L võilill

Digestive 1

Skin 1

Tragopogon pratensis L. L piimjuur V Digestive 1

Tripleurospermum inodorum
(L.) Sch.Bip. L kammel S

Digestive 1

Respiratory 1

Tussilago farfara L. L ämmaleht V Skin 1

Betulaceae

Alnus spp. L (incl.
Alnus glutinosa (L.) Gaertn.

and
Alnus incana (L.) Moench)

lepp, soolepp S

imälepp S imälepp S

valge lepp V

Culture-bound disease 2

Skin 4

Digestive 1

Betula spp. L kask, kõiv, kõo S

Culture-bound disease 2

Digestive 2

General 5

Musculoskeletal 7

Respiratory 2

Skin 8
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Brassicaceae

Armoracia rusticana G.
Gaertn., B. Mey. &

Scherb. C
maarjaritska V, mädarõigas V

Culture-bound disease 1

Digestive 2

Brassica oleracea var.
capitata f. AlbaC kapsas S

Eye 1

Neurological 2

Skin 1

Brassica rapa L. C naar V General 1

Capsella bursa-pastoris (L.)
Medik. L hiirekõrv V Musculoskeletal 1

Sinapis alba L. C sinep V Eye 1

Cannabaceae Cannabis sativa L. C kanebi, kanep V
Culture-bound disease 3

General 1

Caprifoliaceae Valeriana officinalis L. L balderjan V, palderjaan V, palderjan,
paltõjan S

Cardiovascular 3

Culture-bound disease 7

Digestive 17

Female genital 1

General 2

Neurological 20

Crassulaceae
Hylotelephium maximum

(L.) Holub L kidsihain, kidsihein V, maapähkme V
Culture-bound disease 7

General 1

Sempervivum globiferum
L. N maasibul V Neurological 1

Cupressaceae

Juniperus communis L. L kadajas, kadakas, kadak V, kattai

Blood 1

Culture-bound disease 4

Digestive 3

General 19

Musculoskeletal 1

Neurological 2

Respiratory 1

Urological 8

Linum usitatissimum L. C lina
General 3

Skin 6

Cyperaceae Eriophorum vaginatum L. L pikki hain V Skin 1

Droseraceae Drosera rotundifolia L. L huulehain S, huulhain S, huulhein S Skin 5

Equisetaceae Equisetum arvense L. L põldosi V, tilkhain V Skin 1

Equisetum spp. L osjad V Urological 1

Ericaceae

Andromeda polifolia L. L tsihknaõied S Respiratory 1

Arctostaphylos uva-ursi (L.)
Spreng. L

leesikad, tsiamarja S, lehike S, tsiapalohka S,
tsiapalokka S

Culture-bound disease 1

General 1

Respiratory 1

Urological 2

Calluna vulgaris (L.) Hull L kanarik S, kanarpik S, palokanarik S

Digestive 1

General 4

Musculoskeletal 2

Skin 3
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Chimaphila umbellata (L.)
W.P.C.Barton L

obijoinihain S, obijoinilill S, obijoon S,
opijon S, obijoon S, oobium,
oopiumiheinad V, opijann S

Cardiovascular 2

Culture-bound disease 3

Digestive 4

General 1

Neurological 2

Respiratory 4

Rhododendron tomentosum
Harmaja L

sookael V, sookanarbik S, sookanarik S,
suukanarik S sootsähknad V, soovitsked V,

tsihk S, tsihkna S

Digestive 2

Respiratory 1

General 4

Musculoskeletal 2

Skin 1

Vaccinium myrtillus L. L mustikas, mustkas S, mustigõ S Digestive 13

Vaccinium oxycoccos L. L jõhvikad V, kuremari S, kuremarjad

Digestive 1

General 2

Neurological 1

Skin 1

Vaccinium vitis-idaea L. L palõhk S, palohkna S, palovka S, palukas,
pohl, pohlak V

Culture-bound disease 1

General 5

Musculoskeletal 2

Neurological 1

Respiratory 5

Urological 2

Fagaceae Quercus robur L. L tamm, tammõ S

Blood 1

Culture-bound disease 2

Digestive 4

General 3

Skin 5

Gentianaceae
Gentiana cruciata L. E vaivajarohi V Musculoskeletal 1

Gentiana spp. E süäme alodsõ hain S, südamealuse heinad S Cardiovascular 3

Grossulariaceae Ribes nigrum L. C mustad hõrakad V General 1

Hypericaceae Hypericum spp. L naistepuna V
Digestive 1

Female genital 1

Lamiaceae

Mentha spicata L. C rohemünt V Digestive 1

Mentha aquatica L. L vesimünt S Neurological 1

Mentha spp. C
piparmünt, münt V, aia-vehverments V,

pibarment S, vehverloints S,
vehvermänts V, vehverments

Neurological 4

Culture-bound disease 1

Digestive 7

Female genital 1

General 7

Respiratory 5

Thymus serpyllum L. L

jaanihaina S, jaanihein, kadedushein V,
kaetiserohi V, üheksahaiguserohi V,

kolmekordne rohi V, liivatee,
üheksatõverohi S, maarjahein,

pühamaarjahaina S

Digestive 2

Eye 2

General 12

Musculoskeletal 3

Neurological 1
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Pregnancy, childbearing,
etc. 1

Respiratory 11

Trifolium pratense L. L ristikhein

General 1

Musculoskeletal 2

Respiratory 1

Skin 1

Trifolium repens L. L valge ristikhein
Female genital 1

General 1

Trifolium sp. L maarjaristikhein General 1

Lauraceae Laurus nobilis L P loorber V Blood 1

Lycopodiaceae
Huperzia selago (L.) Bernh.

ex Schrank & Mart. N nõiakõld S, nõiakollad V
Cardiovascular 1

Eye 1

Lycopodium clavatum L. N karukollad V, nõiakollad V Skin 1

Melanthiaceae Paris quadrifolia L. L – Digestive 1

Menyanthaceae Menyanthes trifoliata L. L ubalehe V, ubaleht V
Digestive 1

General 2

Oleaceae Fraxinus excelsior L. L saar V Musculoskeletal 1

Orchidaceae Dactylorhiza maculata (L.)
Soó N jumalakäpp V, juudakäpp V Digestive 1

Papaveraceae

Chelidonium majus L. L vererohi V Urological 1

Corydalis solida (L.)
Clairv L. vaivaja haina S Culture-bound disease 2

Fumaria officinalis L. L juuksehain V Skin 1

Papaver somniferum L. C magun S, makunna S
Digestive 1

Neurological 1

Pinaceae

Picea abies (L.) H.Karst. L kuus, kuusk

Digestive 1

General 10

Musculoskeletal 4

Respiratory 2

Skin 15

Pinus sylvestris L. L mänd, pettai V,petäi S, pedäjäs S

Digestive 2

General 27

Musculoskeletal 8

Respiratory 11

Skin 9

Piperaceae Piper nigrum L. P pipar
Digestive 2

Respiratory 1

Plantaginaceae Plantago major L. L paiselehe, paiseleht, umbleht V,
ummelehe S, teeleht V

Culture-bound disease 1

Eye 1

General 2

Musculoskeletal 1

Skin 24
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Poaceae

Avena sativa L. C kaar, kaer
Culture-bound disease 4

Digestive 4

General 5

Hordeum vulgare L. C kesvad V, oder V Skin 3

Secale cereale L. C rüä S, rüga V, rukis

Digestive 2

Musculoskeletal 1

Skin 5

Polygonaceae

Persicaria amphibia (L.)
Delarbre or Glyceria

maxima (Hartm.) Holmb. L
läsnäk S, lesnak S, lesnäk S

General 3

Respiratory 2

Polygala amarella Crantz L vahulill S Skin 1

Polygonum arenastrum
Boreau L

morohain S, niseldushain V, niseldushein V,
nisõldushaina V

Musculoskeletal 3

Skin 1

Polygonum aviculare L. L – Musculoskeletal 1

Rumex crispus L. L kärnhain S hobuhain S
Skin 2

Respiratory 1

Rumex hydrolapathum
Huds. L kärnahain S Skin 2

Polypodiaceae

Dryopteris filix-mas (L.)
Schott L

or
Pteridium aquilinum (L.)

Kuhn L;
(Dennstaedtiaceae)

maarjasõnajalg V, sõnajalg V

Culture-bound disease 2

Digestive 7

Musculoskeletal 2

Neurological 1

Ranunculaceae Anemone nemorosa L. L haragheinad S, haraklilled S Digestive 2

Rhamnaceae Frangula alnus Mill. L
kisõpuu S, kitsepuu S, kitsetoome V,
kitseuibo, vohopaadsa, soemära S,

paakspuu
Digestive 8

Rosaceae

Alchemilla vulgaris L. L kortsleht V Digestive 1

Potentilla argentea L. L verehain S Skin 1

Filipendula ulmaria (L.)
Maxim. L angervaks V

Pregnancy, childbearing,
etc. 1

Skin 1

Fragaria vesca L. L maasikas
General 3

Respiratory 4

Malus domestica (Suckow)
Borkh. C õunapuu S, uibu S, uip S, uipoh S

Culture-bound disease 1

General 3

Respiratory 2

Potentilla erecta (L.)
Raeusch. L

kalkanajuured S, kalgan V, maramaar S,
maran, nabahain V, tedremadar V,
tedremaran, tedremarja juured S

Blood 1

Culture-bound disease 6

Digestive 14

General 1

Prunus cerasus L. C kirss, vislapuu S
Digestive 1

Respiratory 2

Prunus padus L. L toome, toomingas

Cardiovascular 1

Digestive 14

General 7

Neurological 3

Respiratory 2
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Skin 3

Pyrus communis L. C pruusa S Culture-bound disease 1

Rubus chamaemorus L. L murakad S Musculoskeletal 2

Rubus idaeus L. L vabarna

Digestive 1

General 10

Respiratory 7

Rubus polonicus Weston L mustad vabarnad General 1

Sorbus aucuparia L. L pihlakas, pihl S, pihlapuu S

Culture-bound disease 4

Digestive 4

General 7

Respiratory 3

Skin 2

Rubiaceae
Coffea sp. P kohv V

Culture-bound disease 1

Respiratory 1

Galium boreale L. L niseldushain, nikastushein Musculoskeletal 1

Salicaceae

Populus tremula L. L haab General 2

Salix spp. L pai S, paju

Digestive 1

General 1

Respiratory 2

Skin 8

Sapindaceae Acer platanoides L.L vaher V General 1

Solanaceae

Capsicum annuum L.
(Longum Group) C

kõdrapipar S, pipar söögipipõr S, türgi
pipar V, verevä pipar S verikõder,

veripipõr S

Digestive 22

General 1

Musculoskeletal 2

Respiratory 6

Hyoscyamus niger L. N hambahain S Digestive 2

Nicotiana rustica L. C tubaguhain S, tubak S, tubakas,
tubakulehe V

Culture-bound disease 4

Digestive 2

Respiratory 1

Skin 2

Solanum dulcamara L. L maavitsad V, päris maavits
Musculoskeletal 6

Skin 6

Solanum tuberosum L. C kartohvel S, kartokas S, kartul

Culture-bound disease 1

Digestive 2

Musculoskeletal 1

Skin 2

Thymelaeaceae Daphne mezereum L. L küüvits V Digestive 3

Tiliaceae Tilia cordata Mill. L lõhmus, pahka V, pähn V, pärn, pähnäpuu
V, pärnapuu V

Blood 2

Digestive 2

General 20

Respiratory 10

Skin 4

Urological 1
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Table 3. Cont.

Family Taxa Local Name Etic Disease Category UR

Urticaceae
Urtica dioica L. L nõges

General 2

Musculoskeletal 4

Respiratory 2

Skin 2

Urtica urens L. N raudnõges S
General 2

Skin 2

Viburnaceae
Viburnum opulus L. L lodjapuu

Digestive 3

General 1

Neurological 1

Respiratory 2

Adoxa moschatellina L. L mättahain S, mättalill S
Respiratory 1

Cardiovascular 1

Unidentified taxon

härjapää V, verihein V Respiratory 1

kandrohi S
Digestive 2

Female genital 1

karamarjad S Urological 1

kärnõ rohi S Skin 1

lepakukud S General 1

luuvaluheinad V Musculoskeletal 1

nätselmehein V
General 2

Musculoskeletal 1

palohain S Culture-bound disease 1

pinipussuhain S General 1

punatse lill V Female genital 1

tõrvaleht V General 1

tõrvaõied S Digestive 1

valge kassikäpp V Female genital 1

valge lill V Female genital 1

valge lill Respiratory 2

valgõ lill digestive 2

no name S Skin 1

Unless recorded in both: S—Local plant names recorded in Setomaa, V—local plant names recorded in Võromaa;
C—Cultivated, L—Least Concern, N—Near Threatened, E—Endangered, P—does not grow in Estonia. Extinction
risk statuses were taken from the Estonian red list, as specified in the database at https://elurikkus.ee/ (accessed
on 28 September 2022).

Of all the used taxa, 23 were cultivated, most of which were garden fruits, vegetables
and crops. Only four plants can be said to have been cultivated as medicinal plants: Mentha
spp. and Matricaria chamomilla in the garden, and Aloe arborescens and Capsicum annuum in
flowerpots indoors. Most of the natural species on the list were common plants in Estonia.
According to today’s understanding, only four plants are near threatened and Gentiana spp.
is in the endangered category. The list also includes three herbs that do not grow in Estonia,
which were bought in a shop.

The most represented etic disease categories were general, digestive and skin. The
proportion of culture-bound diseases was also relatively high. The most often mentioned
emic disease categories were cough (129 UR), stomachache (64 UR), tuberculosis (62 UR),
cold (57 UR) and stomach disease (52 UR).
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The proportional division of disease categories between the different times of collection
illustrates the change in the importance of some of the categories throughout the century
(Figure 2).

Figure 2. A proportional division of the general disease categories in early, middle and late folk-
lore collections.

2.5. A Cross-Cultural and Diachronic Comparison

The cross-cultural comparison of the whole dataset shows high heterogeneity. Of the
119 taxa, 90 were recorded in the two Võro parishes, while 84, in Seto parish. Overall,
55 taxa overlapped (JI = 0.46), while 35 taxa overlapped for those recorded with three or
more UR (JI = 0.54). Seto parish showed slightly greater consistency in the use of fewer
taxa (52 out of 84 had three or more UR), while the Võro parishes exhibited more diversity
(almost half of the used taxa (43 out of 90) had less than three UR). A few taxa, represented
by three or more UR, were characteristic of one group; Taraxacum officinale, Menyanthes
trifoliata, Hordeum vulgare, Daphne mezereum, Angelica sylvestris and Dryopteris filix-mas were
used exclusively in the Võro parishes, while Malus domestica, Beta vulgaris, Prunus ceraseus,
Brassica oleraceae, Drosera rotundifolia, Persicaria amphibia, Rumex, Gentiana pneumonanthe and
Urtica urens were reported exclusively in Seto parish.

However, we need to take into consideration the fact that the folkloristic data was
collected very unevenly. If we look at the data collected within the early period (before
1904), we can observe that many disease categories are represented only in one parish,
which is illogical.

The comparison between all three parishes increases the diversity; however, we need
to consider that the low number of UR from Vastseliina is most likely due to the lack of
data, not the lack of actual uses (Figure 3).
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(a) (b) 

Figure 3. A comparison of (a) all plants and (b) those used in three or more UR in the three studied
parishes. JI—Jaccard Index.

The 20 most used plants based on the number of UR, with a few exceptions (Prunus
padus, Capsicum annuum and Calluna vulgaris were not mentioned in the Vastseliina parish),
were present in all the parishes, but the proportion of use is not even (Figure 4).

 

Figure 4. The 20 most used taxa and their UR distribution in the parishes.

3. Discussion

The Jaccard Indexes (JI) obtained in the cross-parish comparison are remarkably lower
than those from the recently collected data [19]. It should be kept in mind that these only
represent identified taxa, while unidentified ethnotaxa were not taken into account in the
calculation of the JI. A high number of cultivated species was present exclusively in the
Seto material, which is noteworthy as the use of cultivated species for medication is more
characteristic of Slavic communities [29], indicating that the Setos had closer contact with
neighboring Russians (see also [30]).

In the texts, there was a high proportion of diseases related to culture (over 6%), yet
proportionally, this was higher in the early period and almost absent in the late (occupation)
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period. This is consistent with the tendency seen in the recently obtained data where
culture-bound diseases were completely absent from the disease list [19]. The prevalence
of the digestive disease category in the dataset from the 1930s may also be due to the fact
that the data was collected by students, which limited to some extent the diseases covered
by the data. The absence of respiratory diseases among the early data is quite indicative of
historical data, guided by the understanding that minor diseases such as a runny nose or
simple cough were not considered worth mentioning in peasant society and were often not
even treated.

The presence of 15 unidentifiable folk taxa does not diminish the data obtained;
instead, it shows the high diversity of plant names, especially in the early dataset, and
the potential presence of ad hoc names. The high diversity of local plant names (mainly
wild taxa reported by one person or cultivated ones that have only a single local name)
demonstrates the historical diversity of plant names within the very limited geographic area.
The presence of local names referring to a disease (primarily from the early and middle
datasets) presents an important aspect of Estonian folk medicine, which was previously
highlighted by Jakob Hurt in his identifications in 1888 [31], yet has been seldom addressed
in the international literature thus far.

The use of local wild taxa growing outside the sphere of everyday human activities
(such as Eriophorum vaginatum, Menyanthes trifoliata, Dactylorhiza maculata, Daphne mezereum,
Paris quadrifolia, Chimaphila umbellate, Andromeda polifolia and Persicaria amphibia), which was
abandoned during Soviet occupation, signals an earlier, pre-existing rich tradition of plant
use and a deep relationship with nature through seasonal activities and general interaction
with the surroundings. There were several reasons behind this, including the introduction
of standardized medicinal plants during the Soviet era, a change in rural lifestyle and
the replacement of extensive agriculture (small farm systems) with intensive agriculture
(collective farm systems), causing drastic changes in rural life.

Although from today’s nature conservation point of view, the majority of used local
medicinal plants have a low extinction risk (Least Concern status), their general conserva-
tion status does not reflect their future sustainability. As we have shown in a recent study,
even common plants in the immediate vicinity of humans may be disappearing because of
changes in the management of semi-wild areas [32].

Abandoned specific cultivated species (such as Secale cereale, Linum usitatissimum,
Brassica rapa and Papaver somniferum) can help to track changes in cultivation habits. For
example, Papaver somniferum disappeared from use because it was proclaimed to be a
narcotic and its cultivation in gardens was prohibited, while Linum usitatissiumum process-
ing and linen cloth lost its importance with the appearance of new and more affordable
textile products.

While working with pre-systematized archival datasets (Table S1), there are some
important aspects to consider:

(1) Not all pre-systematized data may be suitable for the research purpose, and therefore
some of the data may need to be removed due to not having sufficient information (as
we did with missing information on a specific identified use).

(2) One needs to be critical of the data, especially if the collection has some competitive
undertones and there is a possibility of group work or risk that the actual data
was beautified.

(3) It is better to under-identify the data than over-identify it; working with historical
data, especially folklore material, it is inevitable that some taxa remain unidentified.

(4) It is important to involve specialists in the local flora also having a background in
historical biogeography.

(5) Working with such a dataset also requires knowledge of the purchasable material in
the region.

(6) The historical epidemiology of the region also needs to be studied prior to disease identification.

Despite our efforts and previous experience in plant and disease identification in
historical data, we were not able to precisely identify approximately 20% of the taxa
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whose uses were provided in the texts. While identification at only the genus level is
inevitable when dealing with such taxa that are also not differentiated by the people
themselves, the potential misidentification at the genus level (when the local name can
be attributed to two or more species) can be problematic from an ethnopharmacological
point of view. Although the unidentified ethnotaxa may seem like a complete loss from an
ethnopharmacological perspective, they may bear important information from a cultural
and ethnographic perspective, and signal the richness of the used flora.

Therefore, it should be kept in mind that there is no one-size-fits-all solution for
data preparation and analysis, and therefore the utmost care needs to be taken in data
interpretation in order to avoid mistakes. Working with archival data requires good
preparation and the study of the historical context of the data under investigation, as well
as open-mindedness and the ability to accept the fact that not all questions will be answered.

4. Materials and Methods

The basis of the analyzed texts was the HERBA database, a relational database de-
signed by the authors [8], in which herbal folk medicine texts are searchable by local plant
name and emic disease category. The HERBA database is based on numerous folklore
collections housed in the Estonian Folklore Archives of the Estonian Literary Museum; most
of the information has been sent in by various correspondents or collected through folklore
expeditions. To construct HERBA, the texts were first identified from their original sources
(Table 4) by using the registration of the collection (if present) and by carefully reading the
texts within. Vilbaste’s collection was worked through entirely. Plant use-related texts were
transcribed (for which technical assistants were employed), checked with the original and
then entered into the HERBA database by the authors. Local plant names were correlated
to the botanical taxa through an additional dataset composed of different sources, mainly
relying on the book of Estonian folk plant names by Gustav Vilbaste [33], in which he
compiled all existing information on local plant names, and on HERBA [8] itself. We also
identified folk diseases based on these two sources.

Table 4. Folklore collections and the number of pre-selected text segments from every collection.
Source: https://www.folklore.ee/era/leidmine/index.html (accessed on 10 July 2022).

Abbreviation
Full Name of the

Collection
Years of Collection

No. of Pages of Full
Collection

No. of Texts in
Setomaa

No. of Texts in
Räpina

No. of Texts in
Vastseliina

H Folklore collection of J.
Hurt 1860–1906 114,696 40 17 27

E Folklore collection of M.
J. Eisen 1880–1934 90,100 1 5 2

ERM
Folklore collection of

Estonian National
Museum

1915–1925 9398 4

ERA
Folklore collection of

Estonian Folklore
Archives

1927–1944 265,098 39 28 1

Vilbaste Folklore collection of G.
Vilbaste 1907–1966 20,327 520 309 196

KKI
Institute of Language

and Literature folklore
collection

1941–1984 35,679 6

RKM

Folklore collection of
Folklore Department of

Estonian Literary
Museum

1945–1996 447,231 35 37 7

SUM of records 982,529 631 400 237

The resulting data were extracted from the database in an Excel format and the text
segments (the complete narrative units corresponding to one or more plants used for one
or more emic diseases) related to the selected regions were separated out for the analysis.
Seven of the folklore collections housed in the Estonian Folklore Archives of the Estonian
Literary Museum contained data on the medicinal use of plants for the selected regions
(Table 4). As the number of resulting texts for the three parishes was uneven, some of the
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comparisons were made after combining texts from Vastseliina and Räpina, in order to
maintain a balance and also because both parishes were historically part of Old Võromaa.

The Excel spreadsheet was further processed and divided into conditional use records
(UR), referring to the plant taxon used for treating the specific health condition reported by
one correspondent. Emic disease categories provided in the texts were interpreted accord-
ing to current knowledge and correlated to the medicinal categories of the International
Classification of Primary Care, 2nd edition (ICPC-2) [27] (hereafter etic disease categories).
As there were some emic diseases described that were not univocally correlatable to the
ICPC-2 classifications, we created an additional category of culture-bound diseases (CBD).
Within the CBD category were included such emic diseases as the evil eye or nightmare, as
well as diseases represented by specific, culturally significant disease names, such as seest
haigus, which could correspond to either the digestive, musculoskeletal or general disease
category, yet were well positioned in the culture as phenomena.

For comparative purposes, the resulting dataset was divided into three temporal
categories:

1. Early: 1888–1904 (80 UR);
2. Middle: 1928–1942 (871 UR); and
3. Late: 1949–1996 (121 UR).

The Latin plant names provided in HERBA (which was formed on the basis of the
Estonian Plant Name database (https://taimenimed.ut.ee/ accessed on 10 July 2022) and
our resulting identifications followed those listed in the Plants of the World Online (POWO)
database [34] and the European Flora [35]; family assignments followed the Angiosperm
Phylogeny Group (APG) IV [36]. The correlation between the emic plant name and plant
taxon was carefully checked as described above, and a number of taxa remained unidenti-
fied, e.g., at the level of ethnotaxa.

Data Comparison

The Jaccard Similarity Indices (JI) followed the methodology of González-Tejero et al. [37]:
JI = (C/(A + B − C)), where A represents the number of taxa in sample A, B is the number
of taxa in sample B, and C is the number of taxa common to A and B.

The proportional Venn diagrams were created using the PAST Toolkit Venn dia-
gram plotter software program (https://omics.pnl.gov/software/venn-diagram-plotter
(accessed on 10 July 2022)). The figures were visualized using RAW Graphs (RAW) [38].

5. Conclusions

Our results show a high diversity of historical medicinal plant use in three little
parishes in Estonia and document the abandonment of numerous taxa growing outside
the sphere of everyday human activities, which signal a deep knowledge of the wild.
We also found that traditional medicinal plant foraging did not endanger local plant
communities, as the majority of used plants were either very common and not endangered
or cultivated, and therefore conservation should be more concerned with the reasons for
the disappearance of common plants as the result of the decrease of human activities in
rural areas.

We can conclude that archival data has great potential for revealing comparative data
for current field studies and for understanding the historical context of medicinal plant
use. However, when working with archives, the research methodology has to be carefully
selected and adapted to the specific collection, while the results may not be exhaustive
from the point of view of the identification of plants and diseases.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/plants11202698/s1, Table S1: Systematized texts.
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“I Climbed a Fig Tree, on an Apple Bashing Spree, Only Pears
Fell Free”: Economic, Symbolic and Intrinsic Values of Plants
Occurring in Slovenian Folk Songs Collected by K. Štrekelj
(1895–1912)
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University of Primorska, Glagoljaška 8, SI-6000 Koper, Slovenia; ziva.fiser@upr.si; Tel.: +386-(5)-6117662

Abstract: In this study we examine the occurrence of plants and their symbolic, economic, and
intrinsic values in Slovenian folk songs. We have analyzed songs published by the ethnologist Karel
Štrekelj between 1895 and 1912. Of the 8686 songs studied, plants occur in 1246 (14%) of them. A
total of 93 plant taxa were found, belonging to 48 plant families. Grapevine is the most frequently
mentioned species, followed by rosemary, wheat, carnation, and lily. About half of the taxa belong to
cultivated plants (52%), followed by wild plants (42%). Exotic plants (i.e., not growing in the area) are
mentioned only occasionally (6%). Half of all citations (49.3%) refer to the symbolic values, such as
religion, love, death, economic status, or human qualities. More than a third of the citations (36.7%)
are associated with plant’s usefulness, especially consumption, while only a small percentage of
citations (14.0%), relate to environmental representation. Several verses show how our appreciation
of some plants, especially those used as food, has changed over the centuries. Folk songs have turned
out to be interesting sources of information, and although they cannot be fully trusted as historical
documents, they can still be used as sources for understanding the relationship between people
and plants.

Keywords: ethnobotany; folk poetry; plant symbolism; ritual plants; useful plants

1. Introduction

Traditional knowledge about plants, including their economic and symbolic values,
is passed down from generation to generation in many different ways, such as by being
written and via the oral tradition. Literary texts and poems across the globe, from the
earliest times to the present, abound with plant references [1–3] and emphasize the past and
present importance of plants in daily life. Although these texts cannot be fully trusted as
historical documents [4], they can still be used as sources for understanding the relationship
between humans and plants. Moreover, comparing plant occurrences in historical and
contemporary literary texts can also reveal changes in plant symbolism and use over time
and in different places.

Similarly to other literary documents, traditional folk songs also offer an interesting
insight into the relationship between humans and plants. Traditional folk songs are typically
studied within the domain of ethnomusicology, which focuses on how songs are performed
and transmitted and the role of music in building cultural identities [5], with an emphasis
on indigenous peoples and local communities. However, the study of songs from an
ethnobiological perspective offers a different perspective on the same topic, focusing on
the relationship between humans and nature. As several works have shown, traditional
songs can serve as repositories of indigenous peoples’ ethnobiological knowledge [6–8],
management practices [9], linguistic expressions (e.g., archaic words; [10]), and many other
cultural values.

Plants 2022, 11, 458. https://doi.org/10.3390/plants11030458 https://www.mdpi.com/journal/plants
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We can speculate that folk songs contain the most important, or in some cases the most
widespread, plant species in local communities that have acquired symbolic, economic,
and ecological values over time. The fact that folk songs and tales were passed down orally
from generation to generation allowed them to change and adapt to local characteristics
over time and in different regions. In regions where different ethnic groups, cultures, or
religious beliefs have met, this has led to the blending of beliefs and practices.

Since their settlement at the present site in the 8th century AD, the Slovenes (then called
Carantanians) lived in an area with a vibrant political and cultural history, in a region often
referred to as “where the Orient meets the West”, both culturally and geographically [11].
The invaders brought with them plant and animal species, traditions, knowledge, and
religious beliefs that merged with the existing cultures, forming a pagan-Christian mixture
that can still be observed today in some festivals, such as the Slavic mythological figure of
“Zeleni Jurij” or Green George, who is celebrated on St. George’s Day in April.

In this work, we have analyzed Slovenian folk songs in order to understand how
important plants were in the daily life of the predominantly peasant population in past
centuries. In addition to representing a heritage on its own, folk songs may contain many
more pieces of hidden information. They may reveal some long-forgotten practices in plant
uses; they may also, for example, reveal what was the local people’s attitude towards native
plants that gradually became the basis of plant conservation.

We hypothesize that the common native plant species and the species cultivated for
consumption will represent the majority of the plant references. We expect the national
flower and tree—carnation and lime—to be among the most frequently mentioned taxa in
folk songs.

2. Results and Discussion

Plants are common in Slovenian folk songs, which underlines their importance for the
local population. Out of 8686 songs, we found 1854 plant references in 1246 songs, which
corresponds to 14% of all songs. A total of 97 plant taxa were recorded: 93 taxa belonging
to 48 families of seed plants and three taxa of ferns and mosses. 77 taxa were identified to
species level. The list of taxa and families (or higher taxonomic categories) can be found in
Table 1 and in Supplementary Materials (Supplementary Material S1 and Table S1), where
all categories assigned to species or higher taxa are also listed.

A similar study was conducted by Herrero and Cardaño [8] who studied folk songs
from Castile and León (Spain). The proportion of songs with plant references in Slovenian
folk songs (14%) is statistically lower than that found by [8] in songs from Castile and León
(18%; p < 0.0001), as is the number of plant taxa found in songs (96 vs. 150 for Slovenia
and Castile and León, respectively; p < 0.0001). However, such comparisons are difficult to
comment on, as they depend strongly on the amount of material studied, the size of the area
studied, and its species diversity. The number of Slovenian songs analyzed was higher than
that of Castile and León (8686 and 7120, respectively), but on the other hand, the surface
and plant diversity of Castile and León are higher. The area of Castile and León is almost
five times larger than the area of present-day Slovenia, and with about 4000 flowering
plants, Castile and León has a greater diversity of plant species than Slovenia. Moreover,
the Spanish Empire’s trade with America [12] and other continents led to the importation
of many useful and ornamental plants, which are also mentioned in the analyzed Spanish
folk songs (peanuts, cocoa, cinnamon, cloves, tea, etc. [8,13]), while they are completely
absent from Slovenian folk songs. However, the percentage of cultivated, wild and exotic
(not growing in the area studied) taxa is surprisingly similar.

The average number of plant taxa cited per song is 1.5, which is significantly lower
than in songs of Castile and León (1.7; p < 0.0001). The highest number of plant citations
in Slovenian songs was 10, while for Castile and León it was 17 [13]. However, the most
frequently cited plant taxa are surprisingly similar: rose, grapevine, carnation, wheat
(Triticum aestivum L.), olive (Olea europaea L.), and laurel (Laurus nobilis L.) for Castile
and León and grapevine, rosemary (Rosmarinus officinalis), wheat, carnation, lily (Lilium
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candidum L.), and lime for Slovenia. Most of these taxa are cultivated and are important
features in many European cultures, especially in southern Europe. The importance of the
rose is probably related to the same religion that Slovenia and Spain share, as the species is
a very important symbol in Christianity [14,15]. Grapevine and wheat are also among the
most important crops in Europe, so it is not surprising that they play such an important
role in songs. However, a closer comparison of songs from Slovenia and Castile and León
shows that Spanish songs contain many more species adapted to milder conditions, such
as the Mediterranean olive or laurel, or the orange (Citrus sinensis (L.) Osbeck) and lemon
(Citrus limon (L.) Osbeck), while Slovenian songs contain more temperate plants (e.g., Fagus
sylvatica, Picea abies, Abies alba). The higher number of exotic taxa in Spanish songs can
be explained by the more intense trade with other continents in the past. Of the exotic
plants in songs from Castile and León, only coffee (Coffea arabica L.), black pepper (Piper
nigrum L.), frankincense (Boswellia sacra Flueck.), and myrrh (Commiphora myrrha (Nees)
Engl.) also appear in Slovenian folk songs, while tamarind (Tamarindus indica), cinnamon
(Cinnamomum cassia Siebold), cloves (Syzygium aromaticum (L.) Merr. and L.M. Perry), palms
(fam. Arecaceae), bamboo (Phyllostachys spp.), cocoa (Theobroma cacao L.), and tea (Camellia
sinensis (L.) Kuntze) are never mentioned.

Table 1. List of plants mentioned in the analyzed Slovenian folk songs.

Family Name Scientific Name English Name Slovenian Name Citations Presence

Adoxaceae Sambucus nigra L. elder bezeg 3 wild

Amaryllidaceae Allium ampeloprasum L. leek por 1 cultivated
Allium cepa L. onion čebula 4 cultivated

Apiaceae Daucus carota L. carrot korenje 22 cultivated
Foeniculum vulgare Mill. fennel koromač 1 cultivated *

Apocynaceae Vinca minor L. lesser periwinkle zimzelen 1 wild
Asparagaceae Convallaria majalis L. lily-of-the-valley šmarnica 2 wild
Berberidaceae Berberis vulgaris L. barberry češmin 1 wild

Betulaceae

Alnus spp. alder jelša 6 wild
Betula pendula Roth. birch breza 11 wild

Carpinus spp. hornbeam gaber 2 wild
Corylus avellana L. hazel leska 22 wild

Brassicaceae

Brassica oleracea var. capitata L. cabbage zelje 20 cultivated
Brassica rapa var. rapa L. turnip repa 114 cultivated

Erysimum cheiri (L.) Crantz wallflower zlati šebenik 1 cultivated
Raphanus sativus L. radish redkev 3 cultivated

Burseraceae Boswellia sacra Flueck. frankincense bozvelija 8 absent
Commiphora myrrha (Nees) Engl. myrrh mira 9 absent

Buxaceae Buxus sempervirens L. box pušpan 6 cultivated
Cannabaceae Cannabis sativa L. hemp konoplja 17 cultivated

Caryophyllaceae Dianthus caryophyllus L. nagelj carnation 119 cultivated

Compositae

Artemisia spp. wormwood pelin 11 wild **
Helianthus tuberosus L. 2 Jerusalem artichoke topinambur 1 cultivated

Helichrysum spp. immortelle smilj 2 cultivated
Lactuca sativa L. lettuce vrtna solata 12 cultivated

Santolina chamaecyparissus L. cotton lavender nemški rožmarin 30 cultivated
Taraxacum officinale agg. dandelion regrat 1 wild

Cornaceae Cornus spp. dogwood dren 4 wild
Cupressaceae Juniperus communis L. juniper brin 7 wild

Ericaceae Erica carnea L.1 heath spomladanska resa 3 wild

Fagaceae Fagus sylvatica L. beech bukev 35 wild
Quercus spp. oak hrast 21 wild

Gentianaceae Gentiana verna L. spring gentian spomladanski svišč 1 wild

Geraniaceae Pelargonium radens H.E.Moore rasp-leaf
pelargonium roženkravt 10 cultivated

Juglandaceae Juglans regia L. walnut oreh 13 cultivated

Lamiaceae

Ocimum basilicum L. basil bazilika 6 cultivated
Origanum majorana L. marjoram majaron 25 cultivated

Rosmarinus officinalis L. rosemary rožmarin 162 cultivated
Salvia officinalis L. sage žajbelj 1 cultivated

Lauraceae Laurus nobilis L. laurel lovor 5 cultivated
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Table 1. Cont.

Family Name Scientific Name English Name Slovenian Name Citations Presence

Leguminosae

Ceratonia siliqua L. carob rožičevec 1 cultivated
Lens culinaris Medikus lentil leča 8 cultivated

Phaseolus vulgaris L. common bean fižol 12 cultivated
Pisum sativum L. pea grah 4 cultivated

Trifolium spp. clover detelja 25 wild
Vicia faba L. broad bean bob 5 cultivated

Liliaceae Lilium candidum L. Madonna lily lilija 103 cultivated
Linaceae Linum usitatissimum L. flax lan 3 cultivated *

Malvaceae Tilia spp. lime lipa 97 wild
Moraceae Ficus carica L. common fig figa 4 cultivated *

Morus spp. mulberry murva 2 cultivated

Oleaceae
Fraxinus excelsior L. ash jesen 2 wild

Olea europaea L. olive oljka 2 cultivated
Papaveraceae Papaver rhoeas L., common poppy poljski mak 1 wild

P. somniferum L. opium poppy vrtni mak 8 cultivated
Papaver spp. poppy mak 6 cultivated, wild

Pinaceae
Abies alba Mill. silver fir jelka 4 wild

Picea abies (L.) H. Karst. Norway spruce smreka 22 wild
Pinus spp. pine bor 22 wild

Piperaceae Piper nigrum L. pepper poper 1 absent

Poaceae

Avena sativa L. oat oves 18 cultivated
Hordeum vulgare L. barley ječmen 10 cultivated

Panicum miliaceum L. proso millet proso 11 cultivated
Secale cereale L. rye rž 6 cultivated

unclassified Poaceae 50 cultivated
Zea mays L. corn koruza 3 cultivated

Triticum aestivum L. em. Fiori and Paol. wheat pšenica 151 cultivated

Polygonaceae Fagopyrum esculentum Moench buckwheat ajda 23 cultivated
Rumex obtusifolius L. bitter dock topolistna kislica 1 wild

Ranunculaceae Clematis vitalba L. old man’s beard navadni srobot 1 wild

Rosaceae

Fragaria spp. strawberry jagoda 5 wild
Malus domestica Borkh. apple jablana 72 cultivated

Prunus avium L. sweet cherry češnja 11 cultivated
Prunus cerasus L. sour cherry višnja 3 cultivated

Prunus domestica L. common plum sliva 7 cultivated
Prunus persica (L.) Batsch peach breskev 1 cultivated

Prunus spinosa L. blackthorn črni trn 7 wild
Pyrus communis L. pear hruška 29 cultivated

Rosa spp. rose vrtnica 97 cultivated
Rubus spp. brambleberry robida 3 wild

Rubiaceae Coffea arabica L. coffee kava 13 absent
Rutaceae Citrus sinensis (L.) Osbeck sweet orange pomaranča 6 absent

Salicaceae
Populus tremula L. aspen trepetlika 1 wild

Populus spp. poplar topol 1
Salix spp. willow vrba 9 wild

Sapindaceae Acer campestre L. field maple maklen 1 wild
Acer spp. maple javor 34 wild

Solanaceae
Nicotiana tabacum L. tobacco tobak 30 cultivated

Solanum tuberosum L. potato krompir 14 cultivated
Ulmaceae Ulmus spp. elm brest 1 wild
Urticaceae Urtica dioica L. stinging nettle kopriva 15 wild
Violaceae Viola spp. violet vijolica 15 wild
Vitaceae Vitis vinifera L. grapevine vinska trta 214 cultivated

Zingiberaceae Zingiber officinale Roscoe ginger ingver 1 absent
Unidentified seed plant 3

Bryophyta moss mah 4 wild
Sphagnum spp. peat moss šota 1 wild
Pteridophyta fern praprot 30 wild

* also wild, ** also cultivated. 1 could refer also (but unlikely) to Calluna vulgaris (L.) Hull. 2 Could refer also to
Solanum tuberosum L.

Rosaceae is the plant family with the highest number of taxa occurring in Slovenian
folk songs (10 taxa), followed by Poaceae, Leguminosae, and Compositae, all represented
by 6 taxa (Table 1). Rosaceae, Poaceae, and Leguminosae are among the most economically
important plant families [16], with many edible representatives. Most taxa from these
families mentioned in folk songs are used for consumption, but have also acquired symbolic
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value because of their importance (e.g., apple, rose, wheat). Four taxa were found in
Lamiaceae, Betulaceae, and Brassicaceae. Other plant families are represented by three
or fewer taxa. Ferns and mosses are also mentioned, but only with the common name
“praprot” (Slovenian for fern) and “mah” (moss). The only exception, where a higher
taxonomic category is mentioned, is peat (Sphagnum sp.), which is mentioned under the
Slovenian name “šota”.

Grapevine is by far the most common plant species in Slovenian folk songs, appearing
in 214 songs and accounting for 11.5% of all plant citations (Figure 1). This is not surprising,
as viticulture and wine production have existed in this region for a long time and are
of great economic and cultural importance to the Slovenian population. This led to an
abundance of folk songs dedicated to wine. In the analyzed four-volume edition, an
entire book section entitled Drinking Songs is dedicated to wine, containing 651 songs
(Š5468–Š6119). Even the Slovenian national anthem by the poet France Prešeren, entitled
“A Drinking Song” (in Slovenian “Zdravljica”), is dedicated to wine. Grapevine is followed
by rosemary (162 songs, 8.7%), wheat (151 songs; 8.1%), carnation (119 songs; 6.4%), lily
(103 songs; 5.6%), lime (97 songs; 5.2%), and rose (97 songs; 5.2%). These taxa account for
over 50% of all plant references. Interestingly, rosemary, lilies and carnations are native to
more southern parts of the Mediterranean and occur on Slovenian territory as a cultivated
species. However, they have gained popularity throughout Europe and have become an
important part of several European cultures. The carnation has even become the national
flower of Slovenia.

Figure 1. Plants occurring in Slovenian folk songs with 20 or more citations. The color of the bars
represents the percentage of citations according to their value: USF—useful plant; SYM—plants with
a symbolic value; ENV—plants as features of the environment. The number of songs containing the
referenced taxon is written above each bar.

Surprisingly, some very common annuals and herbaceous perennials are rarely or
never mentioned in folk songs, despite their decorative and useful qualities. One of the
most common and conspicuous field flowers is the ox-eye daisy (Leucanthemum vulgare
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(Vaill.) Lam.), while its smaller relative, the common daisy (Bellis perennis L.), is often found
in lawns. Neither of these species are mentioned in the folk songs analyzed. The songs
often mention white, yellow, red, and blue flowers without giving a specific name. For
example, red flowers could be attributed to various Fabaceae, Compositae, Dipsacaceae,
and Orchidaceae species; yellow ones to the species of Ranunculus, dandelions, or other
representatives of the Compositae; blue ones to violets (Viola spp.), meadow sage (Salvia
pratensis), forget-me-not (Myosotis spp.), or various Campanulaceae; and white ones to
yarrow (Achillea millefolium), lily-of-the valley (Convallaria majalis), or various species of
the Apiaceae family. Early spring flowering plants that indicate the end of winter, such as
snowdrops (Galanthus nivalis L.), primrose (Primula vulgaris), spring crocus (Crocus vernus
(L.) Hill), or black hellebore (Helleborus niger L.), are also surprisingly not represented in the
songs. Cardaño and Herrero [13] also found that some common and conspicuous species
(e.g., Cistus spp.) are rarely mentioned in songs, while those of greater importance to the
habits and customs of the region (e.g., orange and lemon) are mentioned in greater numbers.

Finally, Slovenian folk songs rarely mention medicinal, poisonous, or edible wild
plants. This was unexpected, as traditional medicine and wild plant gathering were
widespread in the area [15]. Nowadays, several wild plants are widely collected as spices.
Among the most commonly collected are the leaves of dandelions and wild garlic (Allium
ursinum L.), the shoots of wild asparagus (Asparagus acutifolius L.) and black bryony (Tamus
communis L.), the tops of Norway spruce, and the inflorescences of elder (Sambucus nigra
L.), to name a few [17]. None of these species are mentioned in songs, at least not as food
or condiments.

Over half of the mentioned taxa (52%) belong to cultivated plants (Figure 2); most of
them are cultivated for consumption (grains, beans, vegetables and fruit trees, including
grapevine) or for ornamental purposes (e.g., carnation, rose, lily). The remaining taxa
are represented by plants that grow in the wild (42%) and to exotic species that do not
grow in the area (6%). Most of the cited wild species are trees or shrubs; among them,
lime, beech, and maple are the most common. Only a few native species are annuals or
herbaceous perennials, and some of them are cited only once or a few times: dandelion,
spring gentian (Gentiana verna L.), lesser periwinkle (Vinca minor L.), or sorrel (Rumex
obtusifolius L.). Clover (probably Trifolium repens L. and/or T. pratense L.) is among the most
often mentioned native herbaceous plants.

Figure 2. Percentage of wild, cultivated (crop), or exotic plant taxa cited in the analyzed folk songs.

Lastly, 6% of references belong to exotic species that do not grow in the region but
are imported, or they are mentioned symbolically. Among the exotic species are the carob
(Ceratonia siliqua L.), orange, coffee, black pepper, and ginger (Zingiber officinale Roscoe).
The carob tree is a legume originating in the Mediterranean region and is nowadays planted
elsewhere (also in Slovenia) for ornamental purposes. It is possible that some trees were
also cultivated in the past, most probably in the coastal region with a milder climate. Myrrh

230



Plants 2022, 11, 458

and frankincense are mentioned in several religious songs and refer to the gifts offered to
the infant Jesus by the Three Wise Men. References to exotic fruits (oranges) might also
originate from the fact that in the past many Slovenian women went to work abroad, mostly
as wet nurses and governesses to Egypt (the so-called Aleksandrinke): “The bird sings, the
bird sings/In a beautiful green orange tree” (“Vtica poje, vtica poje/V lepoj zelenoj naranči” Š951).

3. Classification of Plants According to Their Values

Although none of the plants were assigned to one category exclusively (Supplementary
Material S1, Table S1) many plants are classified predominantly to one: rose, marjoram
(Origanum majorana L.), and lily are mostly used as symbols, while lime and pine trees are
most often cited to depict the environment. Tobacco (Nicotiana tabaccum L.), carrot (Daucus
carota L.), or oats (Avena sativa L.) are plants mentioned exclusively for consumption; the
first for smoking and chewing, while the latter two as food. Only a few plants (pear (Pyrus
sylverstris L.), clover, oak (Quercus spp.), Norway spruce, and apple (Malus domestica Borkh.)
are cited almost equally in all three categories.

References with a symbolic meaning are by far the most common ones, representing
almost half (49.3%) of all occurrences. Over a third of references (36.7%) are associated
with their usefulness, while only a small percentage of plant references (14.0%) refer to the
depiction of the environment. The number of different taxa and number of citations within
each (sub)category in presented in Figure 3.

Figure 3. Number of different taxa (light green) and citations (dark green) within each (sub)category.

3.1. Plants with a Symbolic Value
3.1.1. Religious Symbolic Values

In many folk songs with religious content, plants symbolize Mary, Jesus, St. Joseph, or
angels: “There is a garden by the road,/In the garden grow some flowers./The first flower
is a lily,/Because Mary is merciful/The second is a rose,/Because Mary is gentle./The third
is rosemary,/Because Jesus is Mary’s son./The fourth is a carnation,/For the angels from
heaven./The fifth is marjoram,/Because Jesus is Mary’s throne./I will gather them all,/And
give them in honor of Mary.” (Pri cesti stoji garteljček,/V njem pa rastejo rožice./Ta prva
rožca lilija,/Ker je Marija usmiljena./Ta druga roža gartroža,/Ker je MArija cartana./Ta
tretka roža rožmarin,/Ker Jezus je Marijin sin. Ta šterta roža nageljnček./Kar so nebeški
angeljčki./Ta šeta roža je mar’jon,/Ker Jezus je Marijin tron./Vse te rožce bom vkup
pobral,/Mariji v čast jih bom dar’val.” Š4919). It is clear from this song that some plant
references are used exclusively to form the rhymes (in Slovenian) and, thus, some of these
do not have necessarily a true symbolic value. In the traditional songs analyzed, lilies
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and roses are the flowers most frequently associated with Mary, which is consistent with
representations in visual art in Europe since the Middle Ages [14,18–20]. Some other
flowers are also used in this context, but less frequently. Among lilies, the species that
symbolically represents Mary is usually the white-flowered Lilium candidum, which was
also given the name Madonna lily and has been associated with the Annunciation of the
Blessed Virgin Mary since the Middle Ages [19,20].

Wheat and grapevine are also very often associated with religion, symbolizing the
Eucharist: “...The first flower/Is the yellow wheat:/At Holy Mass they make/Sacramental bread
of it.../The second:/Is the beloved grape:/At Holy Mass they make/The Blood of Christ from it...”
(“Perva rožica je leta:/Oj rumena všeničica:/Per svetej maši jo nucajo/Za samo sveto hoštijo.../Druha
rožca je leta:/Ljuba vinenska tertica:/Per svetej maši jo nucajo/Za samo sveto rešnjo kri...” Š4927).

Love

In the songs analyzed, love is usually represented by ornamental plants, especially
rosemary, carnation, rasp-leaf pelargonium (Pelargonium radens H.E. Moore), marjoram, and
cotton lavender, while native plants are rarely associated with love. Several of these flowers
form the traditional Slovenian love bouquet (in Slovenian, “ljubezenski pušeljc”) [21–23].
This bouquet was an important part of daily life in the past. The carnation, always red
in color, symbolizes life and love, not only in Slovenian folklore, but also in many other
(especially Southern European) cultures [8,24]. Rosemary, which retains its fragrance both
fresh and dried, represents faith, while the fragrant green rasp-leaf pelargonium represents
hope. Therefore, the values represented in this bouquet are love, faith, and hope. Girls
gave their boyfriends bouquets of carnations and rosemary (and sometimes other flowers)
to symbolize their love and devotion.

Sadness and Death

Among the plants that symbolize negative feelings, death or sadness, or even criminal
acts, many are not particularly attractive, such as clover: “There grows green clover/in a green
field./In the morning the farmer comes/and mows the clover.../Oh, sinner,/the same will happen to
you.../In the evening you will lie down in your bed/all healthy and strong.../but then death will come
to you/and knock you down...” (“Raste, raste detela,/Na zelenem travniku./Zautra kosec pride,/Jo
doli pokosi.../Ravno, ravno tako/Boš grešnik ti.../Vzvečer doli ležeš,/Si frišek no si zdrav.../Kda ti
smert do tebe pride,/Te doli pokosi...” Š6120), or “My mother asked me/“Where did you find this
baby?”/“There, in those green ferns” (“Nas so mati prašali/“ Kje ste to dete najdeli?”/“Tam le v
zeleni praproti.” Š2278)), or have undesirable characteristics, such as the rush-producing
nettle (Urtica dioica L.): “She had three sons:/The first she threw into the sea/The second into the
nettle...”; (“Sej je imela že sinke tri:/Enga je bla vrgla v morje,/Drugega je bla v koprivje...” Š171),
the thorny blackthorn (Prunus spinosa L.), or the bitter wormwood (Artemisia spp.). Many of
these plants, for example box (Buxus sempervirens L.) and Norway spruce, are evergreen. De
Cleene and Lejeune [14] mention that in German speaking countries, several blue flowering
spring flowers, such as violets, pyramidal bugle (Ajuga pyramidalis), bluebell (Hyacinthoides
non-scripta), and the spring gentian (Gentiana verna), were believed to bring bad luck. In
some European countries (e.g., Italy, Netherlands), periwinkle (Vinca minor) was used in
children’s funeral wreaths or planted on graves (especially those of children), thus the
Italian name Fiore di Morte (death’s flower) [15]. Indeed, the lesser periwinkle and spring
gentian are associated with death also in some songs: “Spring gentians faded,/they were dry
and faded./Mila fell asleep among them;/never again did she wake up.” (“Spanjšice ble ocvetele,/Ble
so suhe že in vele./Mina je bla v njih zaspala,/Nikdar več ni z spanjšic vstala.” Š234). Sadness
or death is often represented by withering or dried flowers or plants (marjoram, spring
gentian, rosemary).

Even the traditional bouquets given by girls to boys were not always associated with
positive feelings. When boys went to war or when they died, girls made green bouquets
that represented sadness or death: “Last year you received/A bouquet of flowers/This year I
will give you/A bush of nettle...” (“Vlan’ si še pušelc/Iz rožic dobil,/Pa letas germušelc/Ti dam iz
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kopriv” Š4461). Rosemary and cotton lavender are usually mentioned as components of
green bouquets. Carnations, roses, and lilies were also often associated with death, as they
were among the few cultivated ornamental plants planted on graves.

The references to ferns are interesting and show the importance of ferns both as useful
and symbolic plants. Ferns grow wild in nature and their symbolic meaning relates to
nature. Since dry fern leaves were used by farmers in the past to stuff mattresses, they
are usually mentioned in connection with poverty and/or sleep. Some poems mention
that women gave birth in the ferns and left their unwanted children there. In other poems,
women who could not have children found newborns in ferns and took them home. The
roots of the worm fern (Dryopteris filix-mas (L.) Schott) were once used to cure intestinal
worms [25], but also to induce abortions [26], which might explain the connection between
ferns and infanticide. On a more positive note, ferns are also mentioned as the place where
lovers secretly meet and make love.

Human Appearance and Characteristics

The specific properties of plants are often compared to humans, both with a positive
and negative connotation. Female beauty was for example described through the compar-
ison with red roses, white lilies, white buckwheat flowers, white and red poppies, and
black berries of blackthorn: “She was slim as hemp,/Red as a rose,/White as a poppy flower/God
himself brought her to this world!” (“Je b’la tenka ko konoplja,/Rudeča kakor gartroža,/Bela kakor
makov cvet,/Sam Bog te zvolil na ta svet!” Š1036). Even male beauty was sometimes compared
to flowers: “My loved one is beautiful as carnation flower” (“Moj ljubi je lep/ko fajdelnov cvet”
Š2900) or “My boyfriend is handsome as laurel flower” (“Moj šocel je lep/Kakor lomberjev cvet”
Š2907). However, in the latter case the beauty probably does not really refer to laurel
flowers as they are rather inconspicuous, but flowers serve as symbol of the plant’s useful-
ness. Mosses, ferns, and other unattractive green plants or unappreciated vegetables are
used to emphasize ugliness or stupidity: “stupid as a cabbage stem” (“Per deli je terda/Kak
zeljov kocen” Š2926); “Her face is green as moss/.../Everyone is scared of her” (“Zelena ku mah,/.../
Pa gleda ku sova,/Da je vsakig strah” Š2887); or “If you want to be mine,/You have to buy
some color,/So you won’t be as green,/As sorrel and absinthe...” (“Če češ moj bit’,/Moraš
barvo kupit’,/Da ne boš tko zelen,/Kot ta ščavlja in pelen.” Š2654). However, the green and not
particularly attractive hemp (Cannabis sativa L.) is usually associated with positive qualities,
probably due to its many useful properties.

Economic Status

Several plants are used as symbols of economic status. Although some crops were
regarded as “poor people’s food”, others symbolize richness or wealth. Potatoes, cabbage,
beans, and turnips symbolize poverty: adjectives such as black (black potatoes-probably
meaning burned potatoes), small (small beans) or stinky (stinky cabbage) are often associ-
ated with these foods: “On Sunday there is nothing else (to eat)/Than a piece of meat/And some
stinky cabbage...” (“V nedeljo ni druzga/Kot košček mesa/In zraven mav zelja/Usmrajenega.” Š7399).
Among the grains, wheat was the most appreciated one, while rye, barley and buckwheat
are regarded as food of the poor or as animal feed: “The pilgrims are gathering/To visit the
holy mother by the lake./They are preparing food for the travel:/Wheat for the rich ones,/Barley for
the poor ones...” (“Oj romarji se zbirajo/K mater božji na jezero./Oj za brašnjo napravljajo:/Ti bogati
za pšenično,/Ti ubogi za ječmenovo.” Š292). The low appreciation for barley is evident from
several songs referring to eating barley porridge. Porridge was a common prison food and
the saying “eating porridge” refers to being in prison [27].

3.1.2. Useful Plants
Plants Used for Human Consumption

Grapevine is by far the most frequently referenced useful plant, used exclusively for
consumption. Among the other fruits, the dominating species are temperate trees which
have been cultivated in the region for centuries: apples, pears, hazelnuts, cherries, walnuts,
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plums, figs, sour cherries, olives, and peaches. Oranges are the only fruits that are not
commonly grown in the region due to the mostly unsuitable climate. Nowadays, they are
occasionally cultivated in the sub-Mediterranean part of Slovenia, but folk songs indicate
that they were occasionally also grown in the past outside the warmer sub-Mediterranean:
“Grow, grow, orange tree,/Orange tree, noble tree...” (“Rasti, rasti pomoranča,/Pomoranča, žlahtno
drev’!” Š923).

Vegetables are mentioned less frequently than fruits. This is probably because growing
vegetables was not very common before the 18th century; pumpkins, cucumbers, melons,
turnip, carrots, radishes, onions, and garlic are among the few vegetables grown until the
end of the 17th century [28]. Vegetables also often have a negative connotation, compared
to fruits or grains, and represent a symbol of poverty or contempt for foreigners, e.g., “...You
will eat white turnip,/And sit hungry by the stove . . . ” (“Belo repo bodeš jedla,/Lačna pol’ se k peči
vsedla.” Š8351) or “Vlachs-farting peas, shitting lentils!” (“Vlah/Prdi grah,/Seri lečo!” Š7718).
Among the vegetables present in the region since the settlement of the Slavs (between the
6th and 8th century), only cabbage, turnip, and lettuce are mentioned in more than 10
songs, while lentils, faba beans, green peas, onions, radishes, and leeks are mentioned less
frequently. Introduced vegetables and grains are mentioned only rarely (except potatoes
and beans, which both appear in over ten songs), but are usually despised: e.g., “On Friday
we eat/Those damn beans:/When you put them in mouth/You almost vomit./On Saturday there is
nothing else (to eat)/Than black potatoes,/How can I eat them/They smell like pitch...” (“V petek je
tisti/Prokleti fižol:/V usta ga deneš,/Bi kmalu kozlal./V soboto ni druzga,/Kot črni krompir;/Kako
ga bom jedel,/K smrdi kakor šmir!” Š7402). None of the analyzed songs mention the now
widespread bell peppers or tomatoes. Although they were introduced by the 19th century,
they became more popular only in the beginning of the 20th century, after the analyzed
songs had been recorded. In the last 100 years, those two vegetables became common and,
together with some other new world vegetables, such as zucchini or eggplants, gained their
place in traditional Slovenian cuisine.

Cultivated grains represent one of the most important food sources and the staple
food of this region. Many cultivated grains are mentioned in folk songs, stressing their
importance for the local population. Wheat is the most commonly cultivated and also the
most appreciated grain species, which also resulted in the plentiful citations in folk songs.
It was present in the region for at least 5000 years and Medieval times, taxes were paid in
wheat [28]. The cheaper version of wheat is barley, one of the oldest and most cultivated
crops worldwide. In Slovenia, barley is the main ingredient of the traditional porridge
(in Slovenian language “ričet”). In the past, barley was even more common than today,
as it was cheaper than wheat and, therefore, popular amongst the poorest: “The pilgrims
are gathering/To visit the holy mother by the lake./They are preparing food for the travel:/Wheat
for the rich ones,/Barley for the poor ones...” (“Oj romarji se zbirajo/K mater božji na jezero./Oj
za brašnjo napravljajo:/Ti bogati za pšenično,/Ti ubogi za ječmenovo.” Š292). Folk songs also
mention bread and pastries made from other grains, such as a special flatbread made of
common buckwheat (“ajdova prosjača”) and bread made of oat or buckwheat. Buckwheat
is second to wheat and is followed by oat. Other mentioned grains are proso millet, rye, and
maize. Corn, now an important crop in Slovenia, is mentioned in only three songs. Corn
was introduced in the 17th century and its cultivation progressed slowly in some regions
as it competed with the much more popular buckwheat [11,28] and other cereals. By the
end of the 19th century, corn was widely grown and its absence from songs is surprising.

Tobacco was used both for smoking and chewing, although all references except one
refer exclusively to smoking: “I went to Celovec/.../I did not eat or drink anything/only
smoked and chewed tobacco” (“V Celovc sem bil/.../Nič nisem jedel, nič ne pil,/.../Le
rauhtabak in čiktabak/Je bila moja špiža.” Š7345).

Plants Used as Animal Feed

Fruits and other parts of plants are also mentioned as sources of food for wild and
domesticated animals. The latter—horses, pigs, chickens—were fed with wheat, oats,
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clover, and hazelnuts. As a rather expensive commodity, wheat was used to feed noble
horses, but the more common feed for working horses was clover or oats. Pigs were fed
with acorns, beechnuts, and apples. Proso millet, but also grains of wheat, were used to
attract wild birds. Mice are mentioned in a few songs, where they feed on proso millet,
while in one song a bear is eating oats and lentils.

Decorative Plants

Among the decorative plants, most citations refer to the previously mentioned bou-
quets (see the section Plants with Symbolic Values: Love and Sadness and Death). Bouquets
have been used throughout Europe for several purposes and on different occasions; the
composition of flowers usually reflected their purpose e.g., [29–31]. Although none of the
species that composed the traditional Slovenian bouquets are native in the region, they
became an essential part of the Slovenian culture. Rosemary is the second most referenced
plant species in Slovenian folk songs, which gained its popularity due to its scent and
evergreen character; while carnations, as mentioned previously, even became the national
flower symbol, as in some other European cultures (Spain, Monaco) [14:475]. These species
were grown in gardens and pots around houses, on windowsills and balconies.

Rosemary has been an important plant species in the Mediterranean since at least
Ancient Greece and was used later by both pagans and Christians [32]. Rosemary has many
symbolic meanings in Europe, such as love, death, eternity, fidelity, virginity, and others
(see [33] and references therein). Many of these symbolic meanings are also found in the
Slovenian folk songs. Although rosemary is extensively used as a condiment nowadays,
the references in folk songs are mostly symbolic ones and do not relate to its useful values.

Some songs mention the “German rosemary” instead of “rosemary”. The Slovenian
name of Santolina chamaecyparissus L. is “nemški rožmarin” (translated into English as
German rosemary), and in a few cases it is difficult to understand whether the reference
relates to Rosmarinus or Santolina. Among the wildflowers, blue or white violets were also
collected for bouquets.

Lilies and roses were (at least initially) not cultivated in gardens, therefore, they
were not used in bouquets or wreaths but were often planted on graves. A special kind
of religious bouquet, called “Mary’s bouquet”, was devoted to Virgin Mary and was
composed of her symbol, the rose. Lilies used in bouquets were almost exclusively white,
while roses were always red.

Plants Used for Handicrafts

Branches and trunks of various shrubs and trees were used to make objects of daily use.
The songs mention the use of wood of Norway spruce for boats, silver fir for boards, apple
for chests, lime and maple for cradles, hazel and dogwood for sticks, maple for musical
instruments and arches, box for smoking pipes, juniper and alder for agricultural tools,
such as hoes and plows, and oak for smaller decorative items such as Jesus crosses. Pliable
branches of hazel and willow and stems of old man’s beard (Clematis vitalba L.) are men-
tioned as sources for making reins, baskets, or for tying: “He came to get gbanca (traditional
pastry),/It’s made of barely/And tied with a hazel branch” (“Po gbanco je prišel,/Ječmenova je,/Z ‘no
leskovo trtico/Zvezana je.” Š3581). The making of homemade baskets from hazel and willow
branches is well documented from some Balkan countries [34,35] and was also an important
source of income in some Slovenian villages [36]. Nowadays, basketry is practiced only on
a small scale, but its ethnological importance was confirmed by the inclusion of weaving in
the Register of Intangible Cultural Heritage [37]. Although hazel and willow baskets are
still made for commercial purposes, baskets made from old man’s beard were only used for
domestic purposes [36]. Textile fibers were obtained from herbaceous plants, such as hemp,
flax, and stinging nettle. Similarly to the now commercially more important flax and hemp
fibers, nettle fibers were used to make textiles in Central Europe before the introduction
of cotton in the 19th century, but their production ceased during World War II when other,
cheaper fibers became more readily available [38].

235



Plants 2022, 11, 458

Other Miscellaneous Uses

The folk songs studied also contain sporadic references to some medicinal and magical
plants or plants used in religious rituals. Dafni et al. [33] classify ritual plants as plants or
their parts used in private or official ceremonies to create a tunnel with gods or supernatural
forces. These plants may include sacred trees, hallucinogenic and narcotic plants, incense,
and aromatic plants with other uses. Religious uses mentioned in folk songs include sprin-
kling the dead with evergreen plant twigs and making funeral wreaths. These consisted of
green plants, usually rosemary and also cotton lavender (Santolina chamaecyparissus), but
were sometimes combined with colorful flowers, as mentioned in one of the folk songs:
“When I die/I will have a beautiful wreath/Of rosemary/And red carnations” (“Če jez dekle umrla
bom,/Venček lep imela bom:/Z’ rožmarina blagiga,/Z’ nagelna rudečiga.” Š6250).

The sprinkling of the dead with (usually evergreen) plant shoots at funerals has its
origins in antiquity and has survived as part of the Christian burial tradition. Various
plants, usually evergreens, were used in burial rituals, such as myrtle, basil, olive tree,
spruce, juniper, rosemary, box, and others [33,39–41]. In reports from some countries (e.g.,
Iraq), the evergreen habit is said to preserve the soul and is referred to as evergreen life
force [42]. One of the folk songs says: “She entered the room/And sprinkled him/With green
rosemary” (“Prek praga je stopila,/Z zelenim rožmarinom/Ga poškropila” Š205).

Only three plant species were mentioned as having medicinal properties, namely
carrot, fennel (Foeniculum vulgare Mill.), and laurel, as well as the magical “koren lečen”.
Koren lečen is a root of a presumably magical plant that cures all diseases: “I have an
unknown taproot,/Unknown taproot, medicinal taproot (koren lečen):/I put it under my tongue,/In
the evening I get very sick/In the morning I lie there dead/.../The next day the people in the
castle cry/.../Only the court jester laughs,/Talks and says:/“I have a strong feeling/That the young
Zora is not dead./.../He (the king) opens my mouth/and removes the root/Unknown root, healing
root (koren lečen)/...” (“Sej imam jest neznan koren,/Neznan koren, koren lečen:/Ki ga pod jezik
položim,/Precej zvečer hudo zbolim./Zjutraj pa že mertva ležim./.../Le grajski norec se smeji,/Tako-le
pravi, govori:/„Močno, močno se meni zdi,/De mlada Zora mertva ni./.../Pa Zori vzame ’z ust
koren,/Neznan koren, koren lečen.” Š114) or “...He plucks a tap root/a dear and noble one:/.../If you,
my darling, are better,/this (taproot) will cure you;/But if you are dying,/you will be much worse
with it./...” (“Vun potegne žlahten koren;/.../Če tebi k zdravji bo,/Potem ti preci bole bo;/Če pa tebi
smrti bo,/Potem ti taki huje bo!” Š129). Although there has been debate in the past as to which
plant species “koren lečen” refers to, and some candidates have been mentioned, such
as bryony (Bryonia L.) [43] or blessed thistle (Cnicus benedictus L.) [28], the most common
opinion is that it is a fictional magical species.

Fennel is mentioned as a remedy to ward off snakebites: “...Eat, eat the fennel,/so that
the colorful snake will not bite you...” (“Jej, jej, jej, koromač,/Da te ne piči pisan kač!” Š7851). This
song was sung by children at Easter while eating fennel and other blessed Easter foods.
In one of Pliny’s works, he mentions a fable about snakes eating fennel when they shed
their skin to improve their eyesight. This fable led to the development of an ointment made
from viper skin, fennel, and frankincense to improve eyesight [44]. The use of fennel seeds
as an antidote is reported from Hindu and Chinese cultures [45].

The absence of medicinal and magical references in Slovenian folk songs was unex-
pected, as traditional medicine and wild plant gathering are widespread in the area [15]
and Mlakar [28] lists a large number of plants with apotropaic magical powers used in
Slovenia. However, a similar observation was made by Cardaño and Herrero [13] and De
Cleene and Lejeune [14]. The latter found only five references to medicinal use in folk songs
of Castile and León (Spain), and, surprisingly, none of the cited species (lemon, orange,
apple and rose) is primarily associated with medicine.

3.1.3. Plants as Features of the Environment

The most frequent plants used to describe the environment are native or cultivated
trees: lime is by far the most cited tree, followed by maple, beech, pine, grapevine, apple,
pear, and oak. This comes to no surprise, as lime is regarded as the most important tree
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species in the Slovenian culture. The importance of lime has roots in the Slavic times,
when lime was worshiped as a ritual tree. Thus, since the early days, lime trees were
planted in village centers, where all important events took place: “There is a village named
Dolina/In the middle there stands a lime tree/Underneath the gypsies gather...” (“Stoji, stoji Dolina
vas,/Na sred vasi pa lipica./Se tam cigani zbirajo...” Š133). This tradition is still vivid today
in Slovenia and large lime trees are often protected by law as sites of cultural and natural
heritage [46]. Of course, lime is not the only tree species that was planted in villages, but
was sometimes replaced by oaks, pines, pears, and other trees: “There is a green pine growing
in the courtyard/a black horse is tied to it...” (“Na dvori vam zelen bor,/Zanj’ privezan konjič vran...”
Š4746) or “A pear is growing in front of the house/Underneath the pear is a cool shade...” (“Pred
vrati vam hruška zrasla,/Pod njo vam je hladna senca...” Š5083). Some tree species, such as
beech, willow, or pine, are usually used to describe the natural environment outside the
human settlements: “The shepherd is herding goats/In the green pinewood . . . ” (”Kazarič mi
kazice pase/U zeljanen borawji...” Š176).

Among the herbaceous plants used to describe the environment are both wild plants
(e.g., clover, ferns, stinging nettle, violets), as well as cultivated ones (e.g., wheat, roses,
cotton lavender, lilies).

4. Materials and Methods

4.1. Area of Study

Slovenia is located in Central Europe, bordering Italy to the west, Austria to the
north, Hungary to the northeast, and Croatia to the south and east, including also a
43 km long stretch of the Adriatic Sea in the southwest. The country covers an area of
20,273 square kilometers and has a population of 2.06 million, with expatriate communities
of Slovenian or mixed origin also living in all neighboring countries. The population
density is 101 inhabitants per square kilometer, which is similar to neighboring countries,
but low compared to most Western European countries.

The climate in the central and eastern parts of the country is temperate. The western
and southwestern coastal parts are influenced by the Adriatic Sea and have a mild sub-
Mediterranean climate, while the Alps in the north dictate an alpine climate. A large part
of the country (almost 60%) is covered by dense forests, in which the beech (Fagus sylvatica
L.) is the most common tree species. In the Alps, evergreen coniferous forests of spruce
(Picea abies (L.) H. Karst.) and fir (Abies alba Mill.) are found, while the vegetation of the
sub-Mediterranean climate is dominated by deciduous forests of downy oak (Quercus
pubescens Willd.) and common (Carpinus betulus L.) and oriental hornbeam (C. orientalis
Mill.). Slovenia has a rich plant diversity due to its location at the intersection of climatic
and geological factors. Altogether, 3119 plant taxa (seed plants and ferns) are present [47].

In 2010, 474,432 hectares were used for agriculture. This corresponds to 23.4% of the
area of Slovenia. A large part of the agricultural land is permanent grassland and pastures
(58%), followed by arable land (36%) and permanent crops (6%). The trend in agricultural
land use is declining, with a decrease of 2% between 2000 and 2010 [48]. In past centuries,
agriculture was much more important and more land was used for it, mostly divided
among small farms.

4.2. Data Collection

In this study, we have analyzed 8686 Slovenian folk songs collected by the ethnol-
ogist Karel Štrekelj (Figure 4a) and published in 14 notebooks between 1895 and 1912
(Figure 4b) [49–52]. His work was completed posthumously by his student Jože Glonar,
who edited two more notebooks (Notebooks 15 and 16), published in 1923 [53]. The collec-
tion is considered the most comprehensive Slavic collection of folk literature of its time,
and Štrekelj’s work was distinguished by its scientific methodology, which was recognized
by several foreign critics of the time [54]. The songs were transcribed in their dialects rather
than converted into literary language, and all songs indicate geographical origin. Although
Štrekelj encountered the problem of songs with a known author and songs “in transition”
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to folk songs and first resisted publishing these songs because, in his opinion, they con-
tradicted the rules of folklore and folk poetics, in the end he decided to compromise and
published a supplement of these “non-folk” songs in the 3rd and 4th editions [54]. Štrekelj
divided the songs into several categories and subcategories (references to songs throughout
the article are marked with a unique code composed of the letter Š and a number corre-
sponding to the number of the song in Štrekelj’s four-volume edition, namely Š1–Š8686):
narrative songs (Š1–Š1006), love songs (Š1007–4729), songs for special occasions (furtherly
subdivided into ritual songs (Š4730–5180), dancing songs (Š5181–5249), marriage songs
(Š5250–5467), drinking songs (Š5468–6199), funeral songs (Š6120–6400)), religious songs
(Š6401–6732), songs about professions (Š6733–8538), and humorous songs (Š8539–8686).

 
Figure 4. (a) Photograph of Karel Štrekelj from the period when he was teaching Slavic philology at
the University of Graz; (b) and the title page of the second volume of the Slovenian folk songs (right).

During the analysis, each song was read and plants and products derived from plants
(e.g., a juniper hoe; an alder plow; a buckwheat cake) were identified and compiled in a
table. Along with the plant names, the passages were transcribed and various classifiers
(see the “Data Classification” section) were assigned to each plant occurrence. When verses
alluded to more than one use of a plant, we included the reference in multiple categories.
In 2019, the whole collection has been published online and is now freely available in the
Slovenian digital library dLib (Digitalna knjižnica Slovenije. Available online: www.dlib.si
(accessed on 10 January 2022)) [55].

4.3. Plant Identification

The Slovenian language has numerous dialects, which can lead to polysemy (e.g.,
fajgln can be used for carnation (Dianthus caryophyllus L.) and wallflower (Erysimum cheiri
(L.) Crantz)). In such cases, we selected the most plausible botanical species depending on
the context. In many cases, different spellings and names were found for the same plant
species (e.g., the Slovenian names ‘vrtnica’, ‘šipek’, or ‘gartroža’ are used for rose (Rosa spp.)
in different regions; similarly, ‘trta’, ‘trs’, and ‘grozdje’ are used for grapevine (Vitis vinifera)
or ‘ajda’, ‘ejdica’ or ‘hojda’ for buckwheat (Fagopyrum esculentum Moench)). Some plant
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names have changed over time and are no longer used. Species identification has, therefore,
been difficult in some cases. Several written [47,56] and web-based sources [57,58] were
compared to understand the plant name. In cases where identification was not possible,
the plant reference was omitted (e.g., no explanation was found for ‘zizer’ and ‘mramurka’
and these references were included in the analysis as unidentified seed plants). However,
for most plants, identification was straightforward. For each plant species or taxonomic
category, its occurrence was recorded as growing in the wild, cultivated, or not present in
the area (exotic species). The full list of plant taxa is given in Table 1, and all vernacular
names as recorded in the songs and their values are explained in the Supplementary
Materials. The scientific names of plants and higher taxonomic categories have been
updated to the currently accepted names listed in World Flora Online [59].

4.4. Data Classification

Classification of plant occurrences was adapted from [4], who classified all plant
references into three groups: 1. Plants as features of the environment (ENV); 2. Useful plants
(USF); and 3. Plants used as symbols (SYM). According to the classification, one plant species
can fit into more categories, depending on the poem. Moreover, one plant occurrence can
also be classified into more than one category. Some examples of classifications of plant
references into categories are mentioned below.

4.4.1. Plants as Features of the Environment (ENV)

Plants or plant formations mentioned in folk songs may be mentioned simply as
elements of the landscape, without any other visible significance. Trees, especially lime
(Tilia spp.), but also maple (Acer spp.) and oaks (Quercus spp.), represent important cultural
features in Slovenian villages and are, therefore, often mentioned in songs. Trees were
(and still are) planted in the centers of villages and the inhabitants met there daily; dances
and important meetings of elders also took place there, e.g., “There is a lime tree/A green
lime tree/Under the lime tree a table/A stone table...” (“Stoji, stoji lipa,/Lipa zelena;/Pod njoj stoji
miza,/Miza kamena...” Š4929).

4.4.2. Useful Plants (USF)

In the past, plants represented one of the most important natural resources for hu-
mans. Plants and their parts have been used for: making shelters, furniture, and tools;
for consumption and as medicine; and also for decoration. Because of the many different
uses of plants, this category has been divided into several subcategories: (a) plants for
human consumption (e.g., food, drink, and other consumption, such as smoking); (b) plants
for animal feeding; (c) ornamental plants (e.g., bouquets, home decorations, and garden
plants); (d) plants for handicrafts (e.g., wooden objects and other artifacts); (e) other (e.g.,
plants for religious rituals, medicinal plants).

4.4.3. Plants with a Symbolic Value (SYM)

Similarly to most cultures around the world, the people of Slovenia assigned symbolic
meanings to various plants. Because of the many different symbolic values, this category
has been divided into several subcategories: (a) plants as religious symbols (e.g., in religious
folk songs, plants are often used metaphorically to represent God, Jesus, the Virgin Mary, St.
Joseph, or angels); (b) plants as symbols of love; (c) plants symbolizing negative feelings,
sadness, or death (e.g., flowers given as gift at the departure of a loved one to war or plants
that grow out of a grave); (d) plants as symbols of economic status (e.g., some edible plants
are associated with wealth, others with poverty); (e) plants representing the appearance or
characteristics of a person (e.g., beauty: “beautiful like a carnation blossom” (“lep ko fajdelnov
cvet” Š2900); health: “green (sick) like absinthe and sorrel” (“zelen kot ta ščavlja in pelen” Š2654);
size: “tears as (big as) grapes” (“debele solze kakor vinske jagode” Š15), color: “red like a rose”
(“rdeča ko gatroža” Š369), and other qualities; (f) other.
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5. Conclusions

Plants play an important role in Slovenian folk songs. Half of the mentions of plants
have a symbolic value, followed by the representation of the environment and, finally, by
their useful aspects. The analysis revealed that indigenous plants growing in the wild
were mentioned much less frequently than those that were important for survival (cereals,
grapevine) or from a cultural point of view (lime, carnation, rosemary). Interestingly, the
songs revealed some interesting findings not only about the plants that appear in the songs,
but also about plants that do not appear in them. Wildflowers are rarely mentioned in
Slovenian folk songs, suggesting that our belief in a romantic coexistence of the peasant
population with nature and their appreciation for nature may not be entirely realistic.
Medicinal, poisonous, or edible wild plants also rarely appear in the songs. Folk songs have
proven to be interesting sources of information, and, although they cannot be fully trusted
as historical documents, they can still serve as sources for understanding the relationship
between people and plants.

Although this work is a comprehensive study of Slovenian folk songs, it contains
only a preliminary catalog of plants and their values. The availability of digitized data
combined with mathematical approaches has led to the emergence of new fields that offer
a multimodal network representation of data, such as computational gastronomy [60] or, in
our case, computational folkloristics [61]. Such methods allow us to explore the complexity
of a folkloric corpus, such as the folk songs presented in this article, at multiple levels of
resolution, allowing for a more holistic interpretation of culture.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/plants11030458/s1, Supplementary Material S1: Selected examples
of plant references in Slovenian folk songs, divided according to their environmental, symbolic or
useful value. All vernacular names or different spellings used in Slovenian folk songs are listed. If
the most commonly used Slovenian name does not appear in the songs, it is marked with an asterisk
(*). English names are in parentheses. References to songs are marked with a unique code consisting
of the letter Š and a number corresponding to the song in the four-volume edition of Slovene folk
songs edited by Karel Štrekelj (e.g., Š1-Š8686); Table S1: Table showing the number of plant citations
for each plant taxon within each (sub)category.
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Abstract: Mountain regions are fragile ecosystems and often host remarkably rich biodiversity, and
thus they are especially under threat from ongoing global changes. Located in the Eastern Alps,
Trentino–South Tyrol is bioculturally diverse but an understudied region from an ethnobotanical
perspective. We explored the ethnomedicinal knowledge of the area from a cross-cultural and
diachronic perspective by conducting semi-structured interviews with 22 local inhabitants from Val
di Sole (Trentino) and 30 from Überetsch–Unterland (South Tyrol). Additionally, we compared the
results with ethnobotanical studies conducted in Trentino and South Tyrol over 25 years ago. The
historical comparison revealed that about 75% of the plants currently in use were also used in the past
in each study region. We argue that the adoption of “new” medicinal species could have occurred
through printed and social media and other bibliographical sources but may also be due to limitations
in conducting the comparison (i.e., different taxonomic levels and different methodologies). The
inhabitants of Val di Sole and Überetsch–Unterland have shared most medicinal plants over the past
few decades, yet the most used species diverge (perhaps due to differences in local landscapes), and
in South Tyrol, people appear to use a higher number of medicinal plants, possibly because of the
borderland nature of the area.

Keywords: Alps; biocultural diversity; borders; ethnomedicine; historical ethnobotany; local ecological
knowledge; mountain regions

1. Introduction

Mountain regions often host rich biodiversity, and thus they are especially under threat
from the ongoing global changes (e.g., [1]), particularly those related to climate and habitat
shifts resulting from land-use changes during the last century [2]. European mountain
ranges are no exception to such a trend (e.g., Gurung et al. [3] for the Carpathians, Miranda
Cebrian et al. [2] for the Pyrenees, Rew et al. [4] for the Alps).

The Alps are one of the largest mountain ranges in Europe, and the Alpine region
features complex historical, political, and ecological trajectories. For instance, the region
of Trentino–South Tyrol in the Southern Eastern Alps was one of the last regions to be
added to the country of Italy [5]. Until 1919, Trentino–South Tyrol was part of the Habsburg
Empire, a political entity that was characterized by considerable linguistic and ethnic
heterogeneity [6]. Despite attempts at “Italianization”, particularly under the Mussolini
government (1922–1943), the region remained highly diverse in terms of culture and
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language. Accordingly, German, Italian, and Ladin coexist in this small mountainous
territory [7,8]. In 1972, such diversity led to autonomy status for the provinces of Trento
(mainly Italian-speaking) and Bozen–South Tyrol (mainly German-speaking).

Political and linguistic contexts often play a key role in the way people relate to plants
(e.g., [9,10] for example from Bukovina, the easternmost region of the former Habsburg
Empire). Visible (e.g., institutional/political) and invisible (e.g., cultural/linguistic) bor-
ders could offer valuable tools for detecting the effect of political, cultural, or linguistic
heterogeneity on local ecological knowledge (LEK) (e.g., [9,11,12]).

The Alps have been often perceived as borders, but as well noted by Salsa [13], this
mountain range has also served as zippers, as spaces for exchange among different socio-
cultural groups. For instance, in the last ten years, five publications have addressed the
ethnomedicine of cultural groups, three linguistic minorities and one religious minority
of the Western Alps [14–18], and four addressed the folk medicinal uses of the Central
Alps [19–22], and two of the Eastern Alps [23,24].

In addition to a spatial and socio-political perspective, a diachronic perspective could
further contribute to our understanding of the complex dynamics of local ecological knowl-
edge in the Alpine environment. Historical ethnobotanical studies in Europe have often
focused on the eastern portion of the continent, where ethnobotanical archival data from
the 19th and 20th centuries [25–33] are frequently available. These studies have generally
shown a decrease in wild food plant-centered LEK, while local medicinal plant reports are
not only fading but often re-arranged via influences of printed media.

In recent years, public interest in the use of traditional ethnobotanical knowledge
and medicinal plants has steadily increased [34]. The cultivation and use of medicinal
plants have become a growing market niche in the past few decades, which underlines the
importance of folk medical knowledge for the promotion of ecotourism, eco-gastronomy,
and organic farming [35]. This development could play an important role in conserving
biodiversity and cultural heritage in South Tyrol and the Alps in general while revitalizing
the relationship between humans and nature [36].

Despite the growing interest, the Trentino–South Tyrol region has been little
studied from an ethnobotanical perspective compared to other Italian regions (see
Cavalloro et al. [37] for an overview). Indeed, we found only four publications on the local
ecological knowledge of medicinal plants in this region. Two studies listing the medic-
inal plants used by local populations were conducted over 25 years ago, in Val di Sole,
Trentino [38], and the Puster Valley, South Tyrol [39]. Two more recent studies conducted,
in several parishes of Trentino [37] in South Tyrol based on published material [36] have
warned about the ongoing plant-related LEK erosion. Additionally, the concept of Cul-
tural Keystone Species with regard to traditionally used medicinal plants was studied by
Petelka et al. [40] and interviews were conducted in South Tyrol by Scherrer et al. [41] to gain
insight into, and reflections on, the cultural value of traditional medicinal plants and their
interplay within the local landscape, nature conservation and their role in environmental
education and knowledge transfer across generations.

Although under-researched, Trentino–South Tyrol is rich in cultural, linguistic, and
ecological diversity. Additionally, considering the peculiar vulnerability of the Alpine
context and the current threats from climate change and social changes, documenting the
LEK held by culturally and linguistically distinct groups could be crucial to fostering future
biocultural conservation strategies. Therefore, the objective of this study is to explore
LEK related to medicinal plants from a cross-cultural and diachronic perspective and,
specifically:

1. to document current LEK related to wild medicinal plants and its transmission strategy
in Val di Sole (Trentino) and South Tyrol,

2. to identify similarities and differences with historical ethnomedicinal data regarding
Trentino and South Tyrol published over 25 years ago, and

3. to identify similarities and differences among current LEK held by inhabitants of Val
di Sole and South Tyrol.
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2. Results

2.1. Current Use of Wild Medicinal Plants in Überetsch–Unterland (South Tyrol)

We documented the use of 73 plant species, belonging to 30 families (including
29 gymnosperms and an angiosperm), and one lichen (Table 1). The dominant plant
families were Asteraceae with 13 species, followed by Lamiaceae with 11 species, and
Rosaceae with eight species. Among the mentioned medicinal plants, six were cultivated
(Ocimum basilicum, Salvia rosmarinus, Tropaeolum minus, Mentha× piperita, Levisticum officinale,
Melissa officinalis) while eight were partially cultivated (Calendula officinalis, Lavandula angustifolia,
Salvia officinalis, Borago officinalis, Alchemilla vulgaris, Ribes nigrum, Thymus vulgaris,
Phyllanthus niruri); all other plants were collected in the wild.

Table 1. List of the quoted botanical taxa, their folk names, used parts, the local preparations,
and medicinal uses/treated illnesses (as reported by the emic perceptions that study participants
mentioned), and the frequencies of quotation in the two study areas. [C: cultivated; W: wild; * also in
the corresponding historical source].

Botanical Taxon and
Family

Local Vernacular
Names

Status Part(s) Used
Trentino

Frequency of
Quotation

Südtirol
Frequency of

Quotation
Preparation Local Perceived Medicinal

Uses or Treated Illnesses

Abies alba Mill. (Pinaceae) Abete bianco,
Avez (T) W Buds 2 * Bath, tincture Chilblains, bones, and tooth

support

Achillea erba-rotta subsp.
moschata (Wulfen) Vacc.

(Asteraceae)

Medico gentile,
Erba iva (T) W Flowers 7 * Schnaps, tea Digestive, cramps

Achillea millefolium L.
(Asteraceae)

Achillea
millefoglie, Milifoi

(T), Schafgarbe,
Jungfrauenkraut,
Garbenkraut (S)

W Flowers 3 * 12 *
Oil infusion, tea,

fresh juice,
decoction

Cicatrizing, disinfectant,
soothing, digestive,

depurative, menstrual pain,
power source, mineral salt

source, antibacterial, antibiotic,
anti-inflammatory, arthritis,

fever, gastrointestinal
cramps, wounds

Acorus calamus L.
(Acoraceae) Kalmus (S) W Roots 1 * Tea, tincture, oil Digestive disorders,

respiratory diseases

Aegopodium podagraria L.
(Apiaceae)

Gewöhnlicher
Geißfuß,

Giersch (S)
W Aerial parts of the

flowering plant 4 * Tea Rheumatism, gout

Agrimonia eupatoria L.
(Rosaceae) Odermennig (S) W Aerial parts of the

flowering plant 1 * Tea, tincture Inflammation in the oral
cavity, diarrhea

Alchemilla vulgaris L.
(Rosaceae) Frauenmantel (S) W, C Aerial parts 2 * Tea Menstrual and

hormonal disorders

Alchemilla xanthoclora
Rothm. (Rosaceae) Alchemilla (T) W, C Aerial parts 2 * Tea Stomach cramps

Allium ursinum L.
(Amaryllidaceae) Bärlauch (S) W Flowers, leaves,

bulbs 2 * Tea, pesto, salt Arteriosclerosis, hypertension,
digestive disorders

Althaea officinalis L.
(Malvaceae)

Eibisch,
Weiswurzel (S) W Flowers, leaves,

roots 1 * Tea, tincture,
syrup

Bronchitis, stomach, and
intestinal inflammation

Angelica archangelica L.
(Apiaceae) Engelwurz (S) W Roots, leaves 1 * Tea Digestive disorders

Angelica sylvestris L.
(Apiaceae) Engelwurz (S) W Roots, leaves 1 * Tea Digestive disorders

Armoracia rusticana
G.Gaertn., B.Mey. &

Scherb. (Brassicaceae)

Meerrettich,
Kren (S) C Roots 2 * Tincture, honey,

syrup, salve

Antibiotic, bronchitis, dry
cough, bladder and
kidney infections

Arnica montana L.
(Asteraceae)

Arnica (T), Arnika,
Bergwohlver-

leih (S)
W Flowers, leaves,

roots 2 * 9 * Tincture, ointment
oil infusion, salve

Rheumatism, musculoskeletal
pain, muscle and bone injuries

Artemisia absinthium L.
(Asteraceae)

Wermut, Bitterer
Beifuß (S) W All parts of

the plant 3 * Tea, tincture Digestive

Artemisia umbelliformis
subsp. umbelliformis

(Asteraceae)

Genepy, Genepi,
Erba blanc (T) W Leaves, flowers 2 Schnaps Digestive

Artemisia vulgaris L.
(Asteraceae)

Beifuss,
Besenkraut, Son-
nenwendgürtel

(S)

W All parts of the
plant 4 * Tea, tincture,

powder Antiviral, antibacterial

Betula pendula Roth.
(Betulaceae)

Betulla (T), Birke,
Maibaum,
Bedól (S)

W Buds, sap,
leaves, seeds 1 * 4 * Birch sap,

tea, tincture

Cholesterol, good for the
kidneys, immune system

booster, gives
power, rheumatism
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Table 1. Cont.

Botanical Taxon and
Family

Local Vernacular
Names

Status Part(s) Used
Trentino

Frequency of
Quotation

Südtirol
Frequency of

Quotation
Preparation Local Perceived Medicinal

Uses or Treated Illnesses

Borago officinalis L.
(Boraginaceae) Borretsch (S) W, C Flowers, leaves,

seeds 1 Salad Lifts the mood

Calendula officinalis L.
(Asteraceae)

Ringelblume,
Totenblume,

Goldblume (S)
W, C Flowers 10 * Tea, salve, syrup,

oil infusion

Wounds, scars, stomach and
intestinal disorders,
anti-inflammatory,

skin-regenerating properties

Carlina acaulis L.
(Asteraceae) Silberdistel (S) W Roots 1 * Tea, tincture,

powder Cold, fever, diuretic

Centaurea benedicta (L.) L.
(Asteraceae)

Benediktenkraut
(S) W Flowers, leaves 1 * Tea, tincture Stomach disorders

Centaurea cyanus L.
(Asteraceae)

Fiordaliso (T),
Kornblume (S) W Flowers 1 1 Tea, oil Liver stimulator, good for

digestion, skin disorders

Cetraria islandica (L.) Ach.
(Parmeliaceae)

Lichen, Lichene
islandico, Alga di

montagna (T)
W Aerial parts 7 * Tincture, oil,

ointment, boiled
Cough, bronchitis,

COVID-19 prevention

Corylus avellana L.
(Betulaceae) Nocciolo (T) W, C Buds 1 * Oil Hemorrhoids

Crataegus laevigata (Poir.)
DC. (Rosaceae)

Biancospino (T),
Weißdorn,

Mehlbeere (S)
W Flowers, leaves,

fruit, buds 1 * 1 * Tea, tincture,
powder, oil

Blood pressure balancer,
calmant, diuretic,

antispasmodic

Crataegus monogyna L.
(Rosaceae)

Biancospino (T),
Weißdorn,

Mehlbeere (S)
W Flowers, leaves,

fruit, buds 1 1 * Tea, tincture,
powder, oil

Blood pressure balancer,
calmant, diuretic,

antispasmodic

Dipsacus fullonum L.
(Caprifoliaceae)

Karde, Igelkopf,
Weberdistel (S) W Roots 2 Tea, tincture,

powder
Antibacterial, blood

cleansing, detox

Dryas octopetala L.
(Rosaceae)

Weiße Silberwurz,
Stängellose

Eberwurz (S)
W Roots 1 * Tea, tincture Indigestion, appetite

stimulator, laxative

Elymus repens (L.) Gould
(Poaceae) Quecke (S) W Roots 1 * Tea Anti-inflammatory,

respiratory diseases

Equisetum arvense L.
(Equisetaceae)

Equiseto, Erba
cavallina, Coda

cavallina (T), Ack-
erschachtelhalm,

Zinnkraut (S)

W Summer sprouts,
leaves, stems 1 * 6 *

Tea, tincture,
salve, powder,

decoction

Osteoporosis, diuretic, kidney
stones, vertebral and

connective tissue strengthener

Euphrasia officinalis subsp.
pratensis Fr.

(Orobanchaceae)
Augentrost (S) W All parts of the

herb 3 * Tea Eye disorders

Ficus carica L. (Moraceae) Fico (T) W, C Buds 1 Oil Digestion support
supplement, stomachache

Filipendula ulmaria (L.)
Maxim. (Rosaceae)

Spirea, Regina dei
prati (T), Echtes

Mädesüß,
Geißbart (ST)

W Aerial parts 1 * 3 * Tea, powder, salve As aspirin, cellulitis,
cramps, diarrhea

Gentiana lutea L.
(Gentianaceae)

Genziana, Enzian,
Radis de genziana

(T), Enzian (ST)
W Roots, flowers 8 1 * Tea, tincture Depurative, stomach and

intestinal disorders

Geranium robertianum L.
(Geraniaceae)

Storchschnabel,
Ruprechtskraut

(S)
W All parts of the

herb 6 * Tea, tincture, salve
Infertility, hormonal balance
support supplement, heavy

metal removal from the body

Hedera helix L.
(Araliaceae) Efeu (S) W Leaves 1 Tea, tincture Cough

Humulus lupulus L.
(Cannabaceae)

Ligaboschi,
Luppol, Luppolo

(T)
W Fruit 8 * External

application Sedative

Hypericum perforatum L.
(Hypericaceae)

Iperico perforato,
Erba di San

Giovanni, Iperico
(T), Johanniskraut,

Blutkraut (ST)

W Flowers 7 * 7 * Tea, tincture,
salve, oil

Skin burns, back pain,
hemorrhoids, wounds,

antidepressant, anti-wrinkle,
antioxidant, anti-inflammatory,

antiviral

Juniperus communis L.
(Cupressaceae)

Wacholder,
Kranewitt, Brusin

(S)
W Fruit, sprouts,

roots, 1 * Tea, tincture,
syrup

Diuretic, kidney antiseptic,
bladder inflammation,

flatulence

Lamium album L.
(Lamiaceae)

Weiße Taubnessel,
Kuckucksnessel

(S)
W Flowers, leaves,

roots 1 * Tea, tincture Menstrual cramps

Lamium galeobdolon (L.) L.
(Lamiaceae)

Goldnessel, Gelbe
Taubennessel (S) W Flowers, leaves,

roots 1 Tea, tincture Kidney and bladder infections

Larix decidua Mill.
(Pinaceae)

Larice, Làres dalla
resina (T) W Cones, buds, resin,

flowers 11 *
Syrup, ointment,

fomentation,
topically applied

Cough, thorn removal,
furuncles, burns

Laurus nobilis L.
(Lauraceae) Alloro (T) C Leaves, fruit 2 * Oil Dermatitis
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Table 1. Cont.

Botanical Taxon and
Family

Local Vernacular
Names

Status Part(s) Used
Trentino

Frequency of
Quotation

Südtirol
Frequency of

Quotation
Preparation Local Perceived Medicinal

Uses or Treated Illnesses

Lavandula angustifolia Mill.
(Lamiaceae)

Lavendel,
Zöpfe (S) W, C Flowers 2 * Tea, oil

Calmant, somniferum,
headache, indigestion,

acne, sunburn

Leontopodium nivale (Ten.)
A.Huet ex Hand.-Mazz.

(Asteraceae)
Edelweiß,

Alpenedelweiß (S) W Flowers 2 Tincture
Good for memory, skin

support supplement against
premature ageing, sunscreen

Leonurus cardiaca L.
(Lamiaceae)

Echtes
Herzgespann,

Bärenschweif (S)
W Aerial parts 2 Tea, tincture,

powder Heart calmant

Levisticum officinale
W.D.J.Koch (Apiaceae)

Liebstöckel,
Maggikraut (S) C All parts of the

plant 1 * Powder, salt Flatulence, digestive disorders

Malva sylvestris L.
(Malvaceae)

Malva selvatica,
Male va (T) W Flowers 10

Tea, topical
application, bath,

oil

Cystitis, constipation, skin
rashes, vaginal lavages,

anti-inflammatory,
emollients, cough

Matricaria chamomilla L.
(Asteraceae)

Camomilla (T),
Kamille,

Kummerblume,
Mutterkraut (S)

W Flowers 2 * 4 * Oil infusion, salve,
tea, ointment

Skin care, cramps, calmant,
wounds, acne, bladder
infections, stomach and

intestinal disorders

Melissa officinalis L.
(Lamiaceae)

Melisse,
Bienenkraut (S) C Leaves 3 * Tea, syrup, salve,

oil

Nervous system calmant, heart
support supplement; bladder

disorders, herpes

Mentha × piperita L.
(Lamiaceae)

Minze,
Pfefferminze (S) C Leaves 2 * Tea, syrup, oil Headache, stomach and

intestinal disorders

Ocimum basilicum L.
(Lamiaceae)

Basilikum,
Basilienkraut (S) C Leaves 1 * Tea, tincture,

pesto Digestive disorders, flatulence

Peucedanum ostruthium
(L.) W.D.J.Koch

(Apiaceae)
Meisterwurz (S) W Roots 1 * Tea Gout, rheumatism, fever

Phyllanthus niruri L.
(Phyllanthaceae)

Spacca pietra,
Spacca muri (T) C Leaves, flowers 1 Decoction Kidney stones

Picea abies (L.) H. Karst.
(Pinaceae) Aghi, Abete (T) W Leaves, buds 1 * Fomentation,

syrup
Respiratory system support

supplement, cough

Pimpinella major (L.) Huds.
(Apiaceae)

Bibernelle,
Bockwurz (S) W Roots 1 * Tincture, drying

the root Anti-inflammatory, antibiotic

Pimpinella saxifraga L.
(Apiaceae)

Bibernelle,
Bockwurz (S) W Roots 1 * Tincture, drying

the root Anti-inflammatory, Antibiotic

Pinus cembra L. (Pinaceae) Cirmolo, Cimbro
(T) W Cones 3 Syrup cough

Pinus mugo Turra
(Pinaceae)

Pino mugo,
Mughi (T) W Buds 8 * Syrup, oil cough

Plantago lanceolata L.
(Plantaginaceae)

Piantaggine
lanceolata (T),
Spitzwegerich,
Heilwegerich,
Foie dei tai (S)

W Leaves, roots,
seeds 3 8 *

Tea, tincture,
salve, bath

additive, oil,
topical application

Cough, insect bites, bronchial
disorders, nervous system
strengthener, eye support
supplement, respiratory

support supplement,
hormone regulation

Plantago major L.
(Plantaginaceae)

Breitwegerich,
Wegtritt (S) W Leaves 2 * Tea, salve Cough, earache, sore throat

foot blisters

Polypodium vulgare L.
(Polypodiaceae) Tüpfelfarn (S) W Roots 1 * Tea, tincture Mild laxative, diuretic

Potentilla erecta (L.)
Raeusch. (Rosaceae)

Blutwurz,
Rotwurz (S) W Roots 3 * Tea, tincture,

powder, salve

Throat disorders, stomach
disorders, anti-inflammatory,

astringent, wounds

Quercus petraea (Matt.)
Liebl. (Fagaceae)

Eiche, Mosteiche
(S) W Bark, acorns 1 * Tea, tincture Diarrhea, strengthener,

Quercus robur L.
(Fagaceae)

Eiche, Mosteiche
(S) W Bark, acorns 1 * Tea, tincture Diarrhea, strengthener,

Rhodiola rosea L.
(Crassulaceae) Rodiola rosea (T) W Roots 1 Tincture Tonic

Ribes nigrum L.
(Grossulariaceae)

Schwarze
Johannisbeere,

Ribisel (S)
W, C Fruit, buds, leaves 1 Tea, tincture

Adrenal gland stimulator,
anti-inflammatory, diarrhea,

stomach pain

Rosa canina L. (Rosaceae)
Rosa canina (T),

Hagebutte,
Heckenrose (S)

W Flowers, leaves,
fruit, buds 2 * 2 * Tea, powder, jam,

oil

Immune system booster,
allergies, vitamin C source,
chronic bladder diseases,

bronchitis, rheumatic
complaints relief, arthrosis

Rumex acetosa L.
(Polygonaceae)

Sauerampfer, Erba
brusca (S) W Leaves 1 * Soup, salad Digestion stimulator,

iron source

Salix spp. (Salicaceae)
Salice (T),

Silberweide,
Palmkätzchen,

Salgar (S)
W Bark, leaves,

branches 2 1 Tea, tincture,
salve, tincture As aspirin
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Table 1. Cont.

Botanical Taxon and
Family

Local Vernacular
Names

Status Part(s) Used
Trentino

Frequency of
Quotation

Südtirol
Frequency of

Quotation
Preparation Local Perceived Medicinal

Uses or Treated Illnesses

Salvia officinalis L.
(Lamiaceae)

Salbei,
Königssalbei,

Zahnblätter (S)
W, C Leaves 5 * Tea, oil infusion,

salt, toothpaste

Lymphatic system cleanser,
excessive sweating,

anti-inflammatory properties

Salvia rosmarinus Spenn.
(Lamiaceae)

Rosmarin,
Antonkraut,

Weihrauchkraut
(S)

C Flowers, leaves 4 * Oil infusion,
salve, tincture

Calmant, heart and circulation
strengthener, digestive system

strengthener, flatulence

Sambucus nigra L.
(Viburnaceae)

Sambuco (T),
Holunder,

Hollerbusch (S)
W Flowers, fruit,

roots 8 * 5 *

Tea, tincture,
salve, syrup,

Hollermulla (jam),
deep-fried flowers

Cold, cough, fever, antioxidant,
antiviral, Immune

system strengthener

Solidago virgaurea L.
(Asteraceae)

Goldrute,
Pferdskraut (S) W All parts of the

flowering plant 3 * Tea, tincture, salve Kidney stones, bladder
disorders, fungal infections

Sorbus aucuparia L.
(Rosaceae)

Eberesche,
Vogelbeere (S) W Fruit 1 * Jam, liqueur,

syrup, powder, tea
Diarrhea, wounds,
vitamin C source

Symphytum officinale L.
(Boraginaceae)

Consolida (T),
Beinwell,

Wundallheil (S)
W Roots, leaves 2 6 *

Tea, tincture,
salve, ointment,

oil

Swelling relief, muscular
pain, wounds

Taraxacum sect. Taraxacum
F.H.Wigg. (Asteraceae)

Denti de can,
Denti de leone,
Zicoria, Cicoria
(T), Löwenzahn,
Pustblume (S)

W Flowers, leaves,
roots, buds 5 * 12 * Tea, tincture,

powder, oil

Metabolism activator,
dissolves deposits in the joints,

cholesterol, secretory gland
activator, depurative, anemia,

diuretic, skin rashes

Thymus serpyllum L.
(Lamiaceae) Timo selvatico (T) W Leaves 6 * Oil Cough

Thymus vulgaris L.
(Lamiaceae)

Thymian,
Marienbettstroh

(S)
W, C Flowers, leaves,

roots 8 * Tea, tincture, salt,
oil infusion

Bronchitis and dry cough,
metabolism stimulator,
menstrual cramp relief

Tilia platyphyllos Scop.
(Malvaceae)

Tiglio (T), Linde,
Steinlinde, Tiar (S) W Flowers, leaves,

bark, buds 2 4 * Tea, oil infusion Fever, sore throat, diaphoretic
properties, antistress, relaxant

Tilia cordata Mill.
(Malvaceae)

Tiglio (T), Linde,
Steinlinde, Tiar (S) W Flowers, leaves,

bark, buds 2 4 * Tea, oil infusion Fever, sore throat, diaphoretic
properties, antistress; relaxant

Trifolium pratense L.
(Fabaceae)

Wiesenklee,
Futterklee,
Rotklee (S)

W Aerial parts 1 Tea, tincture,
salve, syrup

Eye infections, blood cleansing,
mind calmant

Tropaeolum minus L.
(Tropaeolaceae)

Kapuzinerkresse
(S) C All parts of the

herb 1 Decoration, salad

Good for the kidneys, support
supplement for the immune

system, gives power,
rheumatism

Tussilago farfara L.
(Asteraceae)

Huflattich,
Bachblümlein,
Fohlenfuß (S)

W Flowers, leaves 2 * Tea, tincture, fresh
leaves

Mucolytic, cough, skin rashes
and burns

Urtica dioica L.
(Urticaceae)

Ortica (T),
Brennnessel,

Donnernessel,
Piola (S)

W Aerial parts, roots,
seeds 6 * 12 *

Aerial part: tea,
fresh juice, to
make Knödel,

Spätzle; Seed: to
eat on bread or in

salad; Root: to
make a powder

Depurative, anemia, diuretic,
anti-inflammatory, hair loss

Valeriana officinalis L.
(Caprifoliaceae) Baldrian (S) W Roots 1 * Tea, tincture, bath

additive Sleep disorders, calmant

Verbascum densiflorum
Bertol. (Scrophulariaceae)

Könikskerze,
Fackelblume (S) W Flowers, leaves 3 * Tea Painful cough, mucolytic

Verbascum thapsus L.
(Scrophulariaceae)

Tasso barbasso,
Tasso verbasco (T) W Flowers 1 * N.D. Cold

Veronica officinalis L.
(Plantaginaceae)

Echter
Ehrenpreis (S) W All parts of the

flowering plant 1 * Tea, tincture
Digestive disorders,
respiratory diseases,

rheumatism

Viola odorata L. (Violaceae)
Veilchen,

Wohlriechendes
(S)

W Flowers 1 * Tea, tincture,
syrup, vinegar Bronchitis

Viola tricolor L. (Violaceae) Stiefmütterchen
(S) W All parts of the

flowering plant 1 * Tea, tincture Cough, acne

Interviewees reported that medicinal plants can cure numerous illnesses.
Different parts of medicinal plants, especially the aerial parts, leaves, and flowers,

were used for the preparation of a variety of remedies.
The interviewees indicated that the collected medicinal plants are mainly used to

prepare tinctures, oil, infusions, salves, teas, and powders. Herbs are also sometimes
simply mixed and used in smoothies or juices (i.e., Urtica dioica and Plantago lanceolata).
Jams and syrups are made from a variety of fruit, berries, and herbs. Examples include
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jam made from Sambucus nigra berries, which have antiviral and antimicrobial effects, and
jam made from Rosa canina fruit to supplement vitamin C. Syrups are made, for example,
from Salvia rosmarinus and Lavandula angustifolia. Many respondents replace table salt
with aromatic herb-based salts as a healthier seasoning. Additionally, bath salts or bath
additives are prepared with herbs such as Thymus vulgaris, Plantago major, Urtica dioica, and
Valeriana officinalis.

The three medicinal plants most frequently mentioned by our respondents were
Urtica dioica (13 interviewees), Achillea millefolium (12), and Calendula officinalis (10). The
most commonly mentioned plant, Urtica dioica, is considered a good source of iron for the
body. It detoxifies, refreshes the brain, strengthens the immune system, is a diuretic, induces
labor during pregnancy, and supports women with menstrual and hormonal disorders.
The plant can be dried and used as a tea or bath additive, freshly squeezed or blended as a
juice or smoothie, and used, as is common, as a substitute for spinach in traditional dishes
such as “Spätzle” (special kind of egg noodle) or “Knödel” (dumplings). Participants also
mentioned some knowledge about nettle, possibly arising from popular media, i.e., that
the root, which can be eaten dried or fresh, has good properties for the liver, and that the
seeds are rich in nutraceuticals. Achillea millefolium was described by the interviewees as
having various positive effects on the body. It not only has a calming and antidepressant
effect but also relieves stomach pain, detoxifies the body, stimulates the appetite, helps
women with menstruation and menopause, and contains all the necessary trace elements.
According to our interviewees, the whole plant can be cut approximately a hand’s width
from the ground during the flowering period, tied into a bouquet, and dried upside down.
Achillea millefolium can also be used as a tea, as a bath infusion for menstrual cramps, as a
culinary mineral salt, for example in soups, and as a seasoning powder. The third most
frequently mentioned plant was Calendula officinalis, which is said to be good for digestion
and to help with diarrhea. It can be applied to closed wounds to promote healing and
improve scarring. Calendula officinalis also helps to refresh the skin. As another external
treatment, it can be applied as a cream or oil on bruises. The herbs are infused in oil for at
least three weeks, which can then be further processed into a cream. The infused oil can
also be consumed to alleviate stomach pain. Finally, it is often prepared as a tea.

Our interviewees gave several pieces of advice on the proper use of medicinal herbs.
For instance, several interviewees advised that, when infusing medicinal herbs, it is im-
portant to steep them only briefly, usually about two to three minutes, so as not to extract
the wrong active ingredients and burn the herbs. Infused oils and creams should not be
stored for too long to avoid rancidity. It was also recommended that attention be paid to
the correct dosage of the active ingredients, as interviewees know that overdoses may have
harmful or undesirable side effects.

In South Tyrol, several interviewees stated that gathering medicinal herbs was part of
their childhood, a family activity associated with hiking in the region’s mountains. Most
often, mothers and grandmothers possessed the traditional knowledge of local medicinal
plants. Many participants mentioned a well-known saying of their grandmothers: “For
every ailment, there is an herb”. From the recollections of our interviewees, we learned
that many of these collected plants were subsequently incorporated into a variety of dishes
cooked by their mother or grandmother and that they were also used to treat numerous
diseases. Thus, female family members were often the primary source of their knowledge
and interest in traditional medicinal herbs. Knowledge of local medicinal herbs was
acquired not only from female family members, but also through a long-standing personal
interest in wild plants that led to self-study via books, literature, or participation in formal
courses, lectures, workshops, and seminars. The young people we interviewed liked to
use books to acquire knowledge about medicinal plants, as did elderly individuals who
used many different “Kräuterbüchlen” (literally: books about herbs). When reviewing the
utilized literature, it is evident that it consisted mostly of writings by the authors Maria
Treben, Hildegard von Bingen, and Gottfried Hochgruber. These authors enjoy a great
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reputation, mainly because of the success respondents have experienced healing themselves
using their books.

2.2. Current Use of Wild Medicinal Plants in Val di Sole, Trentino

We documented the use of 36 species belonging to 21 families (20 angiosperms
and a gymnosperm). The dominant families were Asteraceae with seven species, fol-
lowed by Pinaceae with five species, and Rosaceae with four species. Among the men-
tioned medicinal plants, one was cultivated (Laurus nobilis) and three were semi-cultivated
(Alchemilla spp., Corylus avellana, Ficus carica).

According to our interviewees, cough and other respiratory ailments were the most
commonly cured with medicinal plants, along with problems of the digestive and integu-
mentary systems. The top-mentioned medicinal plants included Larix decidua
(12 interviewees) and Malva sylvestris (11), followed by Sambucus nigra, Humulus lupulus,
Gentiana lutea, and Pinus mugo (8). The recipes of the mentioned preparations do not include
exact measurements, as the preparations are never written down but rather passed on
orally through generations; the required amount is often simply “a handful”, “a bit”, or “a
basket”.

One example of current medicinal use is the collection of the green buds of mountain
pine (Pinus mugo) for the preparation of a cough syrup to be used during the winter
months. Additionally, Icelandic moss (Cetraria islandica), a species that grows close to the
ground in only a few high-altitude areas, is used to alleviate coughing and bronchitis when
boiled with honey-sweetened milk. The most used and important root is that of gentian
(Gentiana lutea). Interviewees reported the use of this root to flavor digestive liqueurs
and aquavits. After the collection of the root between September and October, the cut-up
roots are put into white aquavit for about three weeks. The end product is still frequently
consumed and loved by the valley population. The root was once also used to prepare a
depurative decoction to be drunk, especially by women, during the seasonal change from
winter to spring.

Another fundamental ingredient was extracted from the responses of the interviewees:
larch resin, “l’Argà” or “Resina del Lares” in the local dialect. This ingredient, mainly used
in creams and unguents, is collected by a single man in the entire valley, and according
to him, he is the last man in the world known to do this job. Larch resin collector, or
“Largaiòl”, is a laborious profession: each year larch trees are hand drilled at the base; the
hole, around 40 cm in length, is then closed with a larch wood cork. After three to four
years, the “Largaiòl” will then collect the resin with a special tool called a “sgorbia” and
proceed to filter the resin. One larch tree produces, on average, 100 g of resin every four
years, making the job extremely strenuous and time-consuming. The most widespread
preparation with larch resin is “l’Ont dei Tai”, an unguent used to remove splinters or to
help the healing of infected cuts. Larch is also used to help alleviate coughs and colds by
warming, in a double boiler, the resin and breathing in the steam while covering the head
with a cloth.

Another well-known and used plant is dandelion (Taraxacum sect. Taraxacum). De-
pending on the area, the dialectal name changes from “zicoria” or “cicoria” to “dente de
cagn” or “dente di leone”. Young dandelion stems, which are less bitter, are eaten raw in
salads. More mature and larger leaves are used to prepare a blood and liver depurative de-
coction. This plant was once picked everywhere, even along roadsides and within villages;
however, today, because of pollution and agricultural expansion, it must be picked from
other locations, far from roads and settlements to avoid pesticides and smog pollution. In
the kitchen, dandelion is used to prepare gnocchi, frittata, and canederli (a regional dish of
boiled dumplings). The consumption of this plant is so rooted in valley tradition that every
year in April there is a festival called “Zicoria in Val di Rabbi”.

In traditional phytotherapy, buds and young pinecones of mountain pine, larch, and
stone pine, believed to have the highest concentration of medicinal properties, are used to
prepare bud extracts. Bud extract is a product obtained through a 15- to 20-day maceration
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in alcohol and glycerine. After the maceration period, the liquid is filtered and bottled.
The bud extracts are mainly used to strengthen immunity or as depuratives. As with all
phytotherapy practices, the bud extracts need prolonged consumption, even two to three
months, to have their full effect. Bud extracts are to be taken up to three times per day
in variable dosages, in drops (from four to ten) under the tongue. Another method of
extraction is tincture, in which the fresh plant is macerated in a solution of water and
alcohol for up to 30 days. After this period, the liquid is then filtered and bottled. A more
homemade and easier preparation is sugar syrups: pinecones and buds are put in jars with
sugar and exposed to sunlight for 30 days to obtain a thick and aromatic syrup used to
treat coughs and sore throats.

Even though the number and variety of plants and their curative properties are nu-
merous, most of the interviewees use phytotherapy preparations in conjunction with
conventional medicine. For smaller, less severe problems they seem to prefer phytothera-
peutic methods, often reducing the severity of the illness via the consumption of a tincture,
decoction, or bud extract. Most of the interviewees only gather plants near their houses,
while a few individuals travel to specific areas and locations to pick only the best quality
ingredients for traditional preparations.

In Val di Sole, the interviewees showed a strong interest in the gathering and usage of
wild plants. Much of the information was learned from their parents and grandparents.
Some of them reported gaining a renewed interest in wild plants following classes held by
Eulalia Panizza, a local naturopath and important teacher in the valley.

2.3. Diachronic Comparison with Historical Sources

The comparison between medicinal plants mentioned in South Tyrol in summer 2022
(in Überetsch–Unterland) and those reported by Pick-Herk in 1995 [39] (in the Puster
Valley) revealed that 67 species (out of a total of 74, corresponding to about 90%) were also
reported in the past for medicinal use (Figure 1). Thus, only seven plants (Leontopodium nivale,
Dipsacus fullonum, Lamium galeobdolon, Tropaeolum minus, Leonurus cardiaca, Centaurea cyanus,
Borago officinalis) were not reported by Pick-Herk [39]. The Jaccard Index is 25.

Figure 1. Venn diagram of the number of medicinal plant species in the Puster Valley (presumably
collected in 1994) and Überetsch–Unterland (collected in 2022).
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The comparison between plants mentioned in the study of Cappelletti and
Fanzago [38] and our research in Val di Sole revealed that 23 species (out of a total of
37, corresponding to about 60%) were also reported in the past (Figure 2). Thus, 14 species
currently used were not reported as used in the past in Val di Sole. The most com-
mon species mentioned now but not in the past are Alchemilla alpina, Plantago lanceolata,
Crataegus monogyna, Tilia platyphyllos, Ficus carica, Phyllanthus niruri, Symphytum officinale,
Pinus cembra, Rhodiola rosea, Artemisia umbelliformis subsp. umbelliformis, Malva sylvestris,
Salix spp., Gentiana lutea and Tilia cordata. The Jaccard Index is 20.

Figure 2. Venn diagram of the number of medicinal plant species in Val di Sole (collected in 1978–1979
and 2022).

2.4. Cross-Cultural Comparison

Nineteen medicinal plants were mentioned in both Val di Sole (Trentino) and Überetsch–
Unterland (South Tyrol) (Figure 3). Twenty-one percent (n = 19) of the mentioned plant
species were currently common to the two groups, while 20% (n = 18) were mentioned
only in Val di Sole and 59% (n = 55) only in Überetsch–Unterland. The Jaccard Index is 21.
The most common taxa include Urtica dioica, Taraxacum sect. Taraxacum, Achillea millefolium,
Hypericum perforatum and Sambucus nigra. However, none of the top three mentioned
plants are common to the two communities (Figure 4). Indeed, the top-cited species
in Val di Sole was Larix decidua (11 interviewees), followed by Malva sylvestris (10) and
Pinus mugo, Humulus lupulus L., Sambucus nigra, and Gentiana lutea (8 each). In Überetsch–
Unterland, Urtica dioica, Taraxacum sect. Taraxacum and Achillea millefolium. were the most
used plants (12 interviewees mentioned each plant), followed by Calendula officinalis (10) and
Arnica montana (9).
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Figure 3. Venn diagram of the number of medicinal plant species in Val di Sole and Überetsch–
Unterland (collected in 2022).
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Figure 4. Comparison of plant taxa used by at least three interviewees in Val di Sole and Überetsch–
Unterland.

The most frequently reported medicinal uses were for the digestive system (e.g.,
healing stomach and intestine) and the respiratory system (bronchitis, sore throat, cough,
cold) (Figure 5). Moreover, supplements play an important role and several plants are
used to this scope. In both Val di Sole and South Tyrol medicinal plants are also used
to treat integumentary and genitourinary systems (although this was less relevant in
Überetsch–Unterland).
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Figure 5. Top five apparatuses per number of mentioned ailments. Supplement refers to substances
used as antiviral, antibacterial, vitamin and mineral supplements, energizers, etc. which do not refer
to any specific apparatus.

The cross-cultural comparison of the historical sources reveals that 27% (n = 77) of
the mentioned plant species were common to the two groups, while 8% (n = 24) were
mentioned only in Val di Sole and 65% (n = 55) only in the Puster Valley (Figure 6). The
Jaccard Index is 27.

Figure 6. Venn diagram of the number of medicinal plant species in Val di Sole (collected in 1978–1979)
and the Puster Valley (presumably collected in 1994).

3. Materials and Methods

3.1. Study Area

Val di Sole in the Autonomous Province of Trento is the largest branch of Val di Non
in northwest Trentino (Figures 7 and 8). The valley floor extends from 700 m a.s.l. in Malè
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to over 3500 m a.s.l. on the mountain peaks that surround the valley. The population of
Val di Sole, called Solander in the local dialect, totals approx. 15,000 inhabitants. Each
of the 13 municipalities is characterized by numerous hamlets that were historically all
independent municipalities. Even if the size of the population has not changed much, Val
di Sole has changed drastically since the end of the Second World War and the economic
boom that followed. Land-use changes, including the expansion of cultivated areas and the
intensification of agriculture (particularly for apple, wine grape, and legume production),
the opening of large ski resorts and the construction of new infrastructure (e.g., roads,
hotels, mountain bike paths), have shaped the valley considerably.

Figure 7. On the left, the Autonomous Provinces of Trento and Bozen–South Tyrol in northeastern
Italy and, on the right, the location of the three case study areas of Val di Sole, Überetsch–Unterland,
and Puster Valley (the latter for the historical comparison).

Figure 8. On the left, a typical panorama of Val di Sole (credit: Anna Segor); on the right, a typical
view of Überetsch–Unterland (credit: Lena Seebacher).
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Überetsch–Unterland (Oltradige-Bassa Atesina in Italian) is a district in the southern
part of the Autonomous Province of Bozen–South Tyrol (Figures 7 and 8). It consists
of 18 small municipalities (ranging from 393 to 18,000 inhabitants each). Among the
76,000 total inhabitants, about 67% belong to the German language group and 32% to
the Italian language group [42]. The area is well known for its intense viticulture and
fruticulture. With almost two million overnight stays per year, tourism makes an important
contribution to income generation [42].

The main characteristics of the two studied valleys are summarized in Table 2.

Table 2. Main characteristics of our sample and the study areas.

Groups Val di Sole Überetsch–Unterland

Ecological environment of the area

Forested area with mainly spruce (Picea abies
(L.) H.Karst.), fir (Abies alba Mill.) and stone
pine (Pinus cembra L.) at higher altitudes; birch
(Betula spp.), elder (Alnus spp.) and mixed
shrubs at lower altitudes near pastures; large
mountain pastures and cultivated areas, with
mainly fruit trees

Area equally distributed between forests and
agricultural surfaces (fruticulture and viticulture)

Altitudinal range
(Highest village and altitude)

700–3757 m a.s.l.
(Peio, 1200 m a.s.l.)

217–2439 m a.s.l.
(Aldino, 1225 m a.s.l.)

Climate type (Koppen-Geiger) Warm-summer humid continental climate

Number of inhabitants of the studied area Approximately 15,000 Approximately 76,000

Main economic sectors Tourism, followed by animal husbandry and,
in the lower valley, fruticulture

Mainly viticulture, fruit cultivation (mostly apple
production), and tourism

Language and dialect Italian, Solandro (local dialect) German, South Tyrolean (local dialect), Italian

Historical background

Until 1815: Prince-Bishopric of Trent
1815–1918: part of the Habsburg Empire
1919: Paris Peace Conference annexed Trentino
and South Tyrol to the Kingdom of Italy

Until 1919: Habsburg Empire
1919: Paris Peace Conference annexed Trentino
and South Tyrol to the Kingdom of Italy
1946: Being mainly a German-speaking area, it was
moved from Trentino to South Tyrol

3.2. Data Collection

Primary data were collected in July 2022. Interviews were carried out in both “Bezirks-
gemeinschaft Überetsch–Unterland” (“Comunità Comprensioriale Oltradige-Bassa Atesina”)
in South Tyrol, consisting of 18 municipalities, as well as Val di Sole, and more specifically
the villages of Folgarida, Malga di Dimaro, Dimaro, Mastellina, Costa Rotian, Castello, Pejo,
Malè, Presson, Monclassico, San Bernardo in Val di Rabbi, and Pracorno. Ethnobotanical
information was collected through qualitative semi-structured interviews with a total of
52 interviewees (30 in Bezirksgemeinschaft Überetsch–Unterland and 22 in Val di Sole)
chosen via convenient sampling. The main recruitment criterion was expertise in local
medicinal plants. No special consideration was given to socio-demographics, such as age,
income, or education level. Personal contacts were used to select the first individuals
for interviews, and then we used the snowball method [43]. We interviewed the local
population using ten open-ended questions about their current and past use of medicinal
plants by mentioning one part of the body at a time. We strictly followed the ethical guide-
lines of the International Society of Ethnobiology [44]. Prior and Free Informed Consent
was obtained before starting the interviews, which were conducted in German in South
Tyrol and Italian in Val di Sole, with respondents using dialect and vernacular names.
Verbal informed consent was always obtained before each interview, with the purpose of
the study clearly stated; interviewees’ data were later anonymized. The interviews were
mostly conducted in person, although the location varied according to the respondents’
wishes. In some cases, when informants invited us to their homes, they showed us dried
parts of medicinal plants or gave us “Schnaps” (liqueur) or tinctures to taste. Because of
the COVID-19 pandemic which started in 2020, some interviews had to be conducted by
telephone. Depending on the expertise of the interviewees, the interviews lasted between

256



Plants 2023, 12, 2372

15 and 60 min. Upon agreement, the interviews were recorded. Botanical identification was
carried out linking the local plant names to those recorded in previous field ethnobotanical
studies (see following paragraph) that were conducted in the same area a few decades
ago and in which proper taxonomic identifications were performed [38,39]. For the very
few new taxa quoted in the current study only the identification was presumed upon their
quoted common Italian and German plant names.

Secondary data for conducting the diachronic analysis were collected through a lit-
erature search of studies conducted through semi-structured interviews over 25 years
ago in the area. This resulted in the discovery of an article pertaining to the plant-based
ethnomedicine of Val di Sole, published in Italian in 1989 [38]. Unfortunately, no ethnob-
otanical data were available for the Überetsch–Unterland area, so we used the closest
historical ethnobotanical research, which corresponded to a master thesis about medicinal
plants of the Puster Valley completed at the University of Wien in 1995 [39]. The Puster
Valley is in the northeastern region of South Tyrol (Figure 1), and it is a German-speaking
valley, with a minority of Ladin-speaking people. Further details of the methodology of
these sources are available in Table 3.

Table 3. Main characteristics of the four studies including the original data we collected and the
published data for comparison [* SSI = semi-structured interviews].

Trentino South Tyrol

Data Cappelletti and Fanzago, 1989 [38] Our data (2022) Pick-Herk, 1995 [39] Our data (2022)

Collection period 1978–1979 2022 Presumably, 1994 2022

Method SSI * SSI * SSI * SSI *

Number of interviews N.D. 22 (average age
59 years old) 83 30 (average age

48 years old)

Interviewees
Local elderly individuals (only

knowledge orally obtained
was documented)

Local people Local plant experts, including
midwives, monks, and farmers Local people

Included wild and
cultivated plants yes only wild yes yes

3.3. Data Analysis

After conducting the interviews, we organized the data into two Excel tables, one for
each of our case studies. For each plant taxon, we provided the vernacular names, the
botanical family to which it belongs, how often our respondents mentioned it, whether
it is a wild or cultivated medicinal plant, where it is most commonly found, what parts
are used, and what medicinal uses it has. Plant species and families were verified against
Plants of the Word Online and APG IV [45,46]. Medicinal uses were checked against the
categories of ICD-11 [47] whenever possible. The tables were then merged, and two more
columns were added to compare the obtained data with the historical data. In this case, we
considered that use was also reported in historical data if the same species was reported
with a medicinal purpose. We then used an online freely available tool for drawing Venn
diagrams [48] and we calculated the Jaccard Index according to González-Tejero et al. [49].

4. Discussion

The results reveal two main findings. First, 75% of the plants currently in use were
also used in the past. Second, the inhabitants of Val di Sole and Überetsch–Unterland have
shared most of the local ecological knowledge related to medicinal plants over the past
few decades, yet the most used species diverge, and in South Tyrol people appear to use a
higher number of medicinal plants.

Before discussing our results, we would like to critically elaborate on the diachronic
methodology. Although temporal comparison with previous studies is a valuable tool
for better understanding the evolution of LEK, the methodology used (especially sample
selection, the number of interviewees, and methods of data collection) is often vaguely
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described or altogether absent, which hampers precise comparability of the studies. For in-
stance, in our comparison, we are missing information regarding the number of informants
for the research conducted in Val di Sole in 1978–1979 [38] and the year of data collection
for Pick-Herk [39]. Moreover, even when mentioned, data collection is rarely precisely
described, thus undermining replicability. For instance, Pick-Herk [39] reported obtaining
data from expert individuals, including farmers, monks, and midwives, without clearly
describing their percentages and whether they reported knowledge acquired in the area.
Finally, the evolving socio-economic context presents the interviewees and researchers with
a different relationship given the different access to information and especially social media
now and in the past.

The first finding relates to diachronic continuity in the use of medicinal plants in the
studied areas, especially as most of the medicinal species reported by our interviewees in
the summer of 2022 were reported in previous studies. This is not surprising considering
that knowledge is mainly vertically transmitted. In South Tyrol, only 9% of the mentioned
species were not reported in the past, while in Trentino 38% were not reported. We argue
that various factors could have led to the adoption of “new” medicinal species. First, they
could have been introduced through social media and other bibliographical sources; this
could be the case for the use of Tropaeolum minus, Leonurus cardiaca, Centaurea cyanus, and
Borago officinalis. In Trentino, the use of medicinal plants could have been influenced by
the long-term activity of local herbalist Eulalia Panizza and her writings (which could be
the case for Alchemilla alpina, Phyllanthus niruri, Symphytum officinale, Rhodiola rosea, and
Gentiana lutea). Second, different taxonomic levels or species belonging to the same genus
were reported for the same ailments. For example, in South Tyrol, Leontopodium nivale (Ten.)
A. Huet ex Hand.-Mazz. was mentioned in our research, while Leontopodium nivale subsp.
Alpinum (Cass.) Greuter was reported in historical sources. In Trentino, Crataegus monogyna
Jacq. was not included in historical sources where only Crataegus laevigata (Poir.) DC.
was mentioned. Similarly, Tilia platyphyllos Scop. and Tilia cordata Mill. were observed in
2022, while Tilia × europaea L. was reported by Cappelletti and Fanzago [38]. Third, the
discrepancy between past and current medicinal species could be due to the methodology
applied in the studies (our data collection in Val di Sole did not include cultivated plants,
while Cappelletti and Fanzago [38] did include them). Finally, some species which are
very important now, such as Pinus cembra L. in Trentino, were not mentioned in the past,
possibly because of the recent expansion of forests as a consequence of the abandonment of
mountain grasslands.

The second result indicates a similarity between the two groups as they show a fair
amount of overlapping of medicinal plant use (19 taxa, corresponding to a fifth of the total).
These include easily recognizable species with wide distribution, availability, and versatility
(e.g., Urtica dioica, Taraxacum spp., Hypericum spp., Equisetum arvense, Matricaria chamomilla,
Rosa canina) and other species specific to the Alpine region (Arnica montana, Alchemilla vulgaris,
Gentiana acaulis). Despite some species being listed in the South Tyrolean Red Book [50], these
seem to be popular medicinal plants in different areas of the Alps (e.g., [15,20,23,51]). The
findings also reveal divergences in the most used plants. This may be due to differences
in the landscape, as Val di Sole is mainly forested and thus conifers such as Larix decidua
and Pinus mugo play an important role. These taxa, however, were not among the species
mentioned in Überetsch–Unterland, likely because most of the interviewees live in lower
altitude areas where agricultural land use dominates. Overall, our study found a richer
corpus of local ecological knowledge in South Tyrol, which is consistent with the compari-
son of historical sources. This may be due to the intrinsic cultural nature of the area lying
between the Italian and Mediterranean sphere and the German and Continental sphere
from a geographical, linguistic, and cultural perspective. Such blending may have led to a
richer corpus of knowledge that draws from these cultural, historical, geographical, and
linguistic areas.

Our results are only partially in line with the findings of two recent studies conducted
in the two autonomous provinces. In 2020 and 2021, Cavalloro et al. [37] interviewed
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200 people across Trentino about their herbal ethnomedicinal knowledge. Two of the top
five used plants mentioned in that study [37] (Pinus mugo and Malva sylvestris) were also
reported by our participants in Val di Sole, while the other mentioned species were com-
mon ethnomedicinal remedies (Achillea millefolium, Arnica montana, Hypericum perforatum,
Larix decidua, Sambucus nigra, Gentiana lutea). One top species in each study group was
not mentioned in the other (Satureja montana was not mentioned in Val di Sole, while
Humulus lupulus was mentioned in Val di Sole but not reported in the study by
Cavalloro et al.).

Petelka et al. [36] conducted a literature review of the medicinal plants used in South
Tyrol. The number of medicinal plants reported by Petelka and colleagues is much larger
than the number of ethnomedicinal plants we found in Überetsch–Unterland (255 versus
74), possibly due to differences in methodology. We refrain from quantitative analysis
because it is particularly difficult to compare data obtained from regional reviews with
those obtained through semi-structured interviews conducted in more restricted areas.
Among the most frequently cited species, one—Urtica dioica—was also among the most
used species in the review by Petelka et al. [36], while the others were mentioned in both
studies but were not among the most cited species in the other study (Hypericum perforatum,
Plantago lanceolata, Taraxacum sect. Taraxacum and Achillea millefolium).

The study has, however, two main limitations: as in the majority of historical ethnob-
otanical investigations, the set of interviews and the area in which we conducted them was
not large, and the actual adopted field methods may have not been the same as those in the
historical research, as the earlier works used in the comparative analysis were published
at a time when it was not yet common to precisely describe how the study participants
were recruited (sampling) or how the interviews were conducted. This study sheds light
on the importance of local ecological knowledge as an intangible heritage which neverthe-
less is undergoing a process of hybridization with different written sources of knowledge
including social media and books published in Italian and/or German.

5. Conclusions

This diachronic and cross-cultural comparison of the ethnomedicine of Trentino and
South Tyrol reveals that about 75% of the plants currently in use were also used in the past
and that the inhabitants of Val di Sole and Überetsch–Unterland have shared the majority
of medicinal plants over the past few decades, yet the most used species diverge and, in
South Tyrol, people appear to use a higher number of medicinal plants. This highlights the
dappled pattern of local medicinal plant use in a small but culturally diverse Alpine region.
Indeed, mountain regions not only host rich biodiversity but are also often reservoirs of
local ecological knowledge, which could serve as a basis for the sustainable use of local
natural resources and local small-scale circular economies. For instance, in Trentino and
South Tyrol, some smallholders run local businesses cultivating and foraging medicinal
plants (e.g., Bergila in the Tures Valley or Schmiedthof in the Isarco Valley), or such local
ecological knowledge is taught in seminars and activities for children and adults (e.g., the
mountain school of Eulalia Panizza in Vermiglio, Val di Sole). Moreover, the revitalization
of local wild plant-centered LEK should be further fostered by similar bottom-up initiatives.

Considering the complex biological and cultural diversity of this mountain area,
more research is needed to further and better document the diachronic evolution of local
medicinal plant knowledge as this could be pivotal in valorizing (and preserving) its
embedded biocultural diversity.
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Abstract: The traditional foraging of wild vegetables (WVs) has played an important role in the
post-Neolithic development of rural local food systems of the Near East and the Mediterranean. This
study assessed the WVs gathered by the ancient Maronite Arabic diaspora of Kurmajit/Kormakitis
village in Northern Cyprus and compared them with those gathered by their Cypriot and Arab
Levantine neighbors. An ethnobotanical field survey focusing on WVs was conducted via twenty-two
semi-structured interviews among the few remaining Maronite elderly inhabitants (approximately
200); and the resulting data were compared with those described in a few field studies previously
conducted in Cyprus, Lebanon, and coastal Syria. Wild vegetables in Kormakitis are grouped into a
folk category expressed by the emic lexeme Şxex, which roughly corresponds to the Greek concept
of Chorta (wild greens). The large majority of Şxex have Greek folk phytonyms and they overlap
for the most part with the WVs previously reported to be gathered by Greek Cypriots, although a
remarkable number of WVs are also shared with that of the other groups. The findings address a
possible adaptation of Maronite WV foraging to the Greek one, which may be explained by the fact
that the Maronite minority and the majority Greek communities lived side by side for many centuries.
Additionally, after Turkish occupation in 1974, a remarkable migration/urbanization of Maronites
to the main Greek centers on the southern side of the isle took place, and Kurmajit became part of
Cypriot trans-border family networks.

Keywords: Cyprus; ethnobotany; Maronites; Mediterranean diet; wild greens

1. Introduction

The Mediterranean diet (MD) was proposed for the first time in the cross-cultural
epidemiological “Seven Countries Study” by the American nutritionist Ancel Benjamin
Keys [1] and it concerns “food patterns typical of Crete, much of the rest of Greece, and
southern Italy in the early 1960s, where adult life expectancy was among the highest
in the world and rates of coronary heart disease, certain cancers, and other diet-related
chronic diseases were among the lowest” [2]. This dietary system was recognized one
decade ago as a UNESCO Intangible Cultural Heritage of Humanity [3] and has been
described by an important spectrum of bioscientific literature, which have recently not only
underlined its major health and nutrition benefits, but also its low environmental impacts,
high sociocultural value, and positive local economic returns [4,5].

However, systematic detailed studies on the foraging and culinary use of wild plant
ingredients in the Eastern Mediterranean and the Near East, and how these change cross-
temporally and cross-culturally, are rare, despite the fact that investigating these regions is
essential for better understanding the possible development and evolution of the MD. In
fact, it has been proposed that the spread of the use of the wild vegetables (WVs) present in
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the MD may have originated in Neolithic settlements of the Fertile Crescent, where these
plant resources often represented local foods and medicines [6,7].

The ethnobotany of WV foraging is, however, more generally relevant to two main
environmental and social sustainability pillars: (a) community-centered sustainable man-
agement of local biodiversity resources; and (b) wild food plant cuisine heritagization; i.e.,
the revitalization of knowledge concerning wild plant ingredients into new educational
platforms for increasing overall community botanical literacy, as well as in possible new
gastronomic arenas and local-food-centered rural eco-tourism economic initiatives.

In the field of wild food ethnobotany, over the past 20 years, Cyprus has been the object
of two main field studies: one conducted among the Greek population in the south [8] and
one focusing on the Turkish population in the NE of the isle [9].

On the other hand, our research groups have devoted considerable effort in the past
two decades to understanding how minority linguistic, ethic, and religious groups in
Eastern Europe and the Near East strengthen or adapt/homogenize their identities to
the majority system through wild food and medicinal plants, given the fact that these
processes could be relevant to the revitalization of food or herbal heritage [7,10–17], as well
as educational platforms devoted to the celebration of local bio-cultural diversity [18].

We therefore decided to conduct ethnobotanical research on WVs among the Maronites
of Cyprus, who moved into the area between the 8th and 13th Centuries and still represent
the totality of the population of Kurmajit/Kormakitis village [19].

The specific objectives of this research were:

(a) to record local phytonyms and traditional uses of WVs in Kormakitis; and
(b) to compare the gathered data with that collected and reported for Greek and Turkish

Cyprus, Lebanon, and coastal Syria.

2. Materials and Methods

2.1. Study Village and Brief Historical Background

The field study was carried out in the small village of Kormakitis, Northern Cyprus,
in May 2022 (Figures 1 and 2). Most of the Maronites in Kormakitis came from a Lebanese
village called Kour located in the Batroun district of Northern Lebanon [20]. The name
of the studied village can be transcribed in the spoken Lebanese dialect as “Kor ma giti”,
which literally means “Kour did not come”, referring to the fact that Maronites emigrated
from the village of Kour, but were not able to bring the village with them; this may somehow
reflect the Maronite migrants’ nostalgia for their homeland and the original Arabic identity
of the village. Although Maronites represent one of the main ethno-religious groups in
the Eastern Mediterranean and preserve an essential part of the region’s identity, they
are still underdocumented from an ethnobotanical perspective. The uniqueness of the
group is rooted in their merger of eastern Assyrian culture and rituals on one side, and the
Church of Rome on the other [21]. Historically, the group originated in the Orontes Valley
of present-day Syria. Between the 8th and 10th centuries, a mass migration of the group
led to the transfer of the Maronite patriarchal residence to Mount Lebanon [19]. Currently,
Maronites live mainly in Lebanon, where they form a quarter of the country’s population, as
well as in Syria, France, USA, Mexico, and South America. Similar to other ethnic-religious
groups of the region, Maronites have suffered from instability in the region over the past
millennia due to various empires frequently clashing over the eastern Mediterranean (e.g.,
Byzantine, Persian, Roman, Umayyad, Abbasi, and Ottoman), political riots, and intricate
and delicate religious affairs. Therefore, many members of the group have migrated out of
the region, with Cyprus being one of the destinations [21].
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Figure 1. Location of Kormakitis in Cyprus.

Figure 2. View of Kormakitis.

Kormakitis (170 m.a.s.l.) is home to approximately 300, mainly elderly, Maronite
Christian inhabitants. Its surrounding rural landscape is characterized by olive orchards
and the traditional local economy is based on small-scale farming. The village has a bar that
serves as a gathering place for local senior citizens where they chat and play backgammon,
and a family-run small restaurant famous all over the region, which serves lamb baked in
the traditional Cypriot oven (Kleftiko) (Figure 3).
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Figure 3. View of the village center, with private courtyard, grape pergola, and traditional external
baking oven.

The village remained an enclave of Turkish Cyprus after division of the island in the
1970s. Those who were born there and continue living in the village receive bi-weekly
food provisions by the Republic of Cyprus (Greek Cypriot) authorities via the UN troops.
However, tension in the village is still high and can be sensed in the way people behave,
especially in stressful situations. We witnessed a fire in a nearby village and the inhabitants
were very worried because of recent experiences of help arriving late, and also possibly
by signs on the streets (such as vandalized EU-support project signs), since the general
feeling of the people is that they have been abandoned by Western Europeans with the
exception of the Catholic Pope. The inhabitants, especially the elderly, speak a specific
dialect of Arabic (Cypriot Maronite Arabic) as their mother tongue while being fluent in
Greek and Turkish as well. An elderly woman recalled that Arabic was their cultural savior
after the Turkish occupation, and Kormakits is the only active and entirely Christian village
in present-day Northern Cyprus.

2.2. Ethnobotanical Field Study

The ethnobotanical field study was carried out in Kormakitis in May 2022. The main
purpose of the survey was to record local knowledge of wild vegetables currently gathered
and consumed by locals. Twenty-two elderly residents (range: 64 to 84 years old), especially
rural farmers and elderly women who were considered potential WV local knowledge
holders in the area, were recruited through snowball techniques to participate in semi-
structured interviews. Prior to each interview, verbal consent was obtained from each of the
participants and the Code of Ethics adopted by the International Society of Ethnobiology
was followed [22]. Full anonymity was observed during the interviews. For each of the
WVs free listed during the study, the local name and local food uses were documented.
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We deliberately excluded from the survey other wild food plants, such as wild fruits. The
quoted wild food taxa were collected from the study area, when available, and identified
by the authors using standard reference works and checklists [23,24].

Voucher specimens (bearing the accession code UVVETBOT) were deposited at the
Herbarium of the Biocultural Diversity Lab of the Department of Environmental Sciences,
Informatics and Statistics, Ca’ Foscari University of Venice, Italy. The identification of wild
plants that were not available during the field study was conducted on the basis of folk
names and detailed plant descriptions; in this case, pictures of the presumed plants were
shown to the study participants after a preliminary evaluation of the quoted folk name and
description. Nomenclature always followed The World Flora Online database [25], while
plant family assignments were consistent with the Angiosperm Phylogeny website [26].
Recorded local Arabic plant names were reported in Romanized transliterations following
standard reference works [27].

2.3. Data Analysis

A historical comparison was conducted in May–August 2022, analyzing the data gath-
ered in the current study together with those reported by three food ethnobotanical studies
conducted in the past two decades in Cyprus among Greeks [8] and Turks [9], Lebanon [28],
and coastal Syria [29]. In addition, we used both our observations and unpublished data
from the field work conducted in coastal Syria for qualitative interpretation of our present
data from Kormakitis.

3. Results

We recorded the use of twenty-nine folk plant taxa used as leafy vegetables, cor-
responding to thirty-six botanical species (Table 1). The most represented family was
Asteraceae (twelve species) and the use of eight genera (Asparagus, Capparis, Crithmum,
Cynara, Foeniculum, Glebionis, Portulaca, and Sinapis) was named by more than 40% of
interviewees.

Figure 4 shows the overlap between the WVs gathered and consumed in Kurmajit,
and those of their Greek and Turkish neighbors and communities in Lebanon and Syria.
The highest number of overlaps (twenty-eight out of thirty-two genera) are with the records
from Greek Cyprus, four of them exclusively (Amaranthus, Echinops, Glebionis, Onopordum).
Of the eighteen genera shared with Turkish Cyprus, only one taxon (Rumex) was shared
exclusively, while twenty-one taxa were also used in Lebanon and coastal Syria. The only
taxon found exclusively in the Maronite community was Tordylium, which was used as a
seasoning.

Figure 5 shows the overlap of Cypriot Maronite folk plant names and those referring
to WVs documented among Cypriot Greeks and Turks, as well as among Arabs in Lebanon
and coastal Syria. The overlap with Greek Cypriot phytonyms is remarkable and includes
approximately two thirds of the recorded folk plant names.
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Ş

u
m

m
a
r

A
er

ia
lp

ar
ts

R
aw

,c
oo

ke
d,

se
as

on
in

g
(e

sp
ec

ia
lly

sn
ai

ls
)

+
+

+
S

h
u

m
a
r,

S
h

u
m

ra
+

+
+

Sh
am

ra
++

M
ar

at
ho

s
++

D
er

e
ot

u,
M

ar
ah

o,
R

ez
en

e

268



Plants 2022, 11, 2693

T
a

b
le

1
.

C
on

t.

B
o

ta
n

ic
a
l

T
a
x
o

n
o

r
T

a
x
a
,

B
o

ta
n

ic
a
l

F
a
m

il
y

;
V

o
u

ch
e
r

S
p

e
ci

m
e
n

C
o

d
e

(U
V

V
E

T
B

O
T

)

L
o

ca
l

N
a
m

e
(s

)
U

se
d

P
a
rt

s
L

o
ca

l
F

o
o

d
U

se
s

F
re

q
u

e
n

cy
o

f
Q

u
o

ta
ti

o
n

F
o

lk
N

a
m

e
s

a
n

d
F

re
q

u
e
n

cy
o

f
Q

u
o

ta
ti

o
n

in
L

e
b

a
n

o
n

F
o

lk
N

a
m

e
s

a
n

d
F

re
q

u
e
n

cy
o

f
Q

u
o

ta
ti

o
n

in
C

o
a
st

a
l

S
y

ri
a

F
o

lk
N

a
m

e
s

a
n

d
F

re
q

u
e
n

cy
o

f
Q

u
o

ta
ti

o
n

in
G

re
e
k

C
y

p
ru

s

F
o

lk
N

a
m

e
s

in
T

u
rk

is
h

C
y

p
ru

s

G
le

bi
on

is
se

ge
tu

m
Fo

ur
r.,

A
st

er
ac

ea
e;

C
Y

07
La

za
ro

s,
S

im
il

ia
Yo

un
g

sh
oo

ts
R

aw
,a

s
a

sn
ac

k
an

d
in

sa
la

ds
++

+
S

im
il

ia
+

Le
op

ol
di

a
co

m
os

a
(L

.)
Pa

rl
.,

A
sp

ar
ag

ac
ea

e;
C

r7
5

A
rk

os
ko

rt
o

Bu
lb

s
C

oo
ke

d
in

va
ri

ou
s

w
ay

s,
pi

ck
le

d
++

A
gr

io
hy

ac
in

th
os

+

M
al

va
sy

lv
es

tr
is

L.
,

M
al

va
ce

ae
;C

Y
08

M
o

lo
x
a

Le
av

es
Bo

ile
d

++
K

hu
bb

ai
ze

h
++

+
K

he
bb

ai
ze

h
+

+
+

M
o

lo
ch

a
,

M
o

lo
ch

o
u

a
++

G
öm

eç

M
en

th
a

sp
ic

at
a

L.
,

La
m

ia
ce

ae
;C

Y
45

N
a
n

a
Yo

un
g

le
av

es
Se

as
on

in
g

++
N

a
a
n

a
b

a
rr

i
++

+
D

yo
sm

os
+

D
e
re

n
a
n

e
si

,
Y

a
b

a
n

i
n

a
n

a

N
as

tu
rt

iu
m

of
fic

in
al

e
W

.T
.

A
it

on
,B

ra
ss

ic
ac

ea
e;

C
r3

4
G

ar
da

m
o

A
er

ia
lp

ar
ts

Sa
la

ds
+

Ja
rj

ee
r

++
+

N
ot

ob
as

is
sy

ri
ac

a
(L

.),
C

as
s.

,A
st

er
ac

ea
e;

C
Y

29
Şe
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Figure 4. Venn diagram showing the overlap between the wild vegetables gathered and consumed in
Kormakitis, and those recorded among Greek and Turkish Cypriots, and among Arabs in Lebanon
and coastal Syria.

Figure 5. Venn diagram showing the overlaps between the folk names of wild vegetables in Kormaki-
tis and those recorded among Greek and Turkish Cypriots, and among Arabs in Lebanon and coastal
Syria.
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4. Discussion

Wild vegetables in Kormakitis are grouped into a folk category expressed by the
lexeme Şxex, which roughly corresponds to the Greek concept of Chorta; i.e., wild greens.
Locals regard the bitter, weedy Asteraceae, i.e., Cichorium, Taraxacum, and Sonchus spp.,
as prototypical for Şxex. The local name Şxex could possess some Arabic roots as the
word Skhakh (������) means “the free soft land”, which somehow refers to the wild. The
Maronites in coastal Syria refer to wild greens as Mhabbleh, which literally means “the
steamed food” [29]; however, another local name for wild leafy vegetables in coastal Syria
is Sleeq, which overlaps in some phonemes with Şxex. Nonetheless, the large majority of
the WVs traditionally foraged by Maronites have Greek folk names and they overlap for
the most part with the WVs previously reported to be gathered by Greek Cypriots. Only
minor overlaps with Lebanese and Turkish Cypriot WV ethnobotanies were found; for
instance, overlap with Arabic names was found in the species Foeniculum vulgare, Thymus
capitatus, and Mentha spicata. On the other hand, Table 1 shows similarities in the local
names of a few species (Portulaca oleracea, Malva sylvestris, Cichorium intybus) between our
study participants in Kormakitis and the Greek minority in coastal Syria. The findings
from Kormakitis, however, show a remarkable adaptation of possible original Maronite
WV foraging customs to Greek Cypriot ones. This finding can be explained by the fact that
the Maronites of Kormakitis lived together with their Greek neighbors for several centuries,
although in the past intermarriages between the two communities were nearly impossible
(Maronites are Catholic Christians, while Greeks are Orthodox Christians). This means that
before the Turkish invasion of Northern Cyprus in 1974, original Maronite customs and
thus, plant foraging, may have been “hellenicized”.

In contrast, minimal influences from Turkish Cypriot WV ethnobotany may have
played a role only recently, after Kormakitis and Northern Cyprus were occupied approxi-
mately five decades ago. While the use of Rumex was borrowed from Turkish Cyprus, they
still maintained a distinct name for it, which may indicate they had some other need for
differentiating this plant.

However, the custom of foraging seems to have disappeared in Kormakitis among the
middle-aged generation; this, apart from global trends, may be due to the fact that after
Turkish occupation, a remarkable migration/urbanization of Maronites from Kormakitis
and other Northern Cypriot villages to the main Greek centers on the southern side of the
isle took place, with extended families becoming transnational and commuting more or less
regularly. Even now, individuals are moving back to the village; thus, further enhancing
“urbanization” and the dilution of the village’s foraging heritage.

Finally, the fact that the village has been, and continues to be, supported by the
Republic of Cyprus (Greek Cypriot) authorities, who, via UN troops, deliver food (along
with water, fuel, and medical supplies) across the border every two weeks, may have
diluted the local need for foraged foods during the past few decades.

5. Conclusions

Plant biodiversity and the traditional/local ecological knowledge attached to it are es-
sential for the holistic sustainability of “socio-ecological systems”. This study suggests that
the recorded Maronite wild vegetables could provide crucial baseline data for revitalizing
local wild plant knowledge and practices in educational arenas, as well as their sustainable
foraging, ideally aimed at promoting local food heritage and the community-centered
management of plant resources.
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