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a b s t r a c t

Aim of the study: The aim of this paper is to compare the changes in the utilization of species from various
hemeroby categories (indicating the degree of sensitivity of the plant to human impact) using historical
data concerning the years 1888–1994.
Materials and methods: The authors digitised 8808 handwritten reports, reflecting local ethnopharmaco-
logical knowledge from 8 selected collections from the Estonian Folklore Archives of the Estonian Literary
Museum. They were semi-quantitatively analyzed according to the sensitivity to human impact of 540
taxa that could possibly be related to the plant vernacular names given in the reports.
Results: Although in different periods of time the number of ethnopharmacologically used plants has
changed, the proportion of plants utilized from each group has remained relatively same, consisting on
average of: 23% anthropophytes, 42% apophytes, 32% hemeradiaphores and 3% hemerophobes. Compari-
son of the application of the most used plants revealed considerable changes of plant utilization, in which
the varied use of the most popular anthropophytes increased and the applied scope of the most popular
hemeradiaphores and hemerophobes decreased almost by twofold in one century. Case studies on seven
taxa are presented, of them, use of Allium sativum L., Aesculus hippocastanum L. and Mentha xpiperita L.
increased, whereas the use of Hordeum L., Orchidaceae, Paris quadrifolia L. and Briza media L. decreased

greatly.
Conclusions: This research contributes to the better understanding of the cognitive and human ecological
concepts underlying the use of medicinal plants in Estonia. Strong increase in the ethnomedical utilization
of plants depending on human influence, and a decrease in the use of taxa that do not prefer human
activities indicates that, despite some of the population still have access to natural resources and diverse

al use
e.
knowledge of the medic
restricted herbal landscap

. Introduction

Ethnobotanical research on medicinal plants has been carried
ut for more than a hundred years internationally, mainly within
ndigenous populations. It is widely agreed that plant medical
se is a relevant component of local ecological knowledge and
hould be looked at as a complex phenomenon, covering historical,
eographical, cultural, cross-cultural, economic, and social aspects
Vandebroek et al., 2004; Reyes-García et al., 2006; Lozada et al.,
006; Jarić et al., 2007; Eyssartier et al., 2008; Lira et al., 2009; Liu

t al., 2009; Molares and Ladio, 2009; Thomas et al., 2009b). More-
ver, it is important to understand the utilization of plants, as it
s not always based on preference, or linked to purpose-specific
haracteristics of plants or durability and ease of handling etc.,

∗ Corresponding author. Tel.: +372 5022394; fax: +372 7377706.
E-mail addresses: renata@folklore.ee (R. Sõukand), raivo@folklore.ee (R. Kalle).

378-8741/$ – see front matter © 2011 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.jep.2011.02.030
of plants, the majority relies on a very narrow selection and a rather

© 2011 Elsevier Ireland Ltd. All rights reserved.

but can also depend on the accessibility of plants for the person
in need. Stepp and Moerman (2001) demonstrated that, among
the Highland Maya and Native Americans, weeds were substan-
tially preferred for medical use. Pieroni et al. (2002) stressed the
importance of weeds in the local diet among the Arbëreshëin from
Southern Italy. Leonti et al. (2003) demonstrated that ecological
factors (such as the importance of some taxa in managed house
gardens) influence the ethnomedical importance of a taxon, using
the example of medicinal flora of the Popoluca, Mexico. It has also
been shown that Swedish peasants “cultivated” medicinal plants
in quite an extensive manner on their roof-tops, along roadsides,
by removing other taxa in the meadows (Svanberg, 2006). Several
researchers have repeatedly demonstrated the positive correla-

tion between the accessibility/availability and perceived usefulness
of plant species (Thomas et al., 2009a). However, to the best
of our knowledge, very few studies (Svanberg, 2006; Stepp and
Moerman, 2001) reflect the correlation between the sensitivity
to human impact and the use of those plants for medical pur-

dx.doi.org/10.1016/j.jep.2011.02.030
http://www.sciencedirect.com/science/journal/03788741
http://www.elsevier.com/locate/jethpharm
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oses. The classification of synatropic plants, i.e. vegetation that
s ecologically associated with humans, first proposed by Nageli
nd Thellung, (1905, referred through Vilberg, 1923: 416) and
eveloped further by Linkola (1916, referred through Laasimer,
965: 261) and Thellung (1919), is a standard classification used

n Central European plant ecology. Estonia has a long history of
esearch into the sensitivity of native and naturalized plants to
uman impact (Vilberg, 1923; Enari, 1944; Rebasoo, 1962). The
ajority of plants growing in Estonia have been attributed with

he human impact sensitivity factor, which indicates the degree of
ensitivity of the plant to human impact (Kukk, 1999), called the
emeroby categories in this paper. The use of hemeroby categories

n ethnopharmacological research helps to reflect the relation
etween deepness of the everyday contact with the plant and its
edical use.
There are only a few places in the world in which diachronic

uantitative comparison stretching over a longer period of time
s possible (Heinrich et al., 2006; Łuczaj, 2010a). Although various
pproaches, involving the use of diachronic data for ethnopharma-
ological purposes (leading to drug discovery), have been outlined
y Heinrich et al. (2006), the quality of older, accidental data differs
reatly from the quantitative result of modern fieldwork, making
he use of earlier scanty data sets complicated (De Natale et al.,
009), and patterns of changes in plant use difficult to ascertain.
stonian folklore collections of local ecological knowledge are valu-
ble data for conducting such a diachronic analysis.

The aim of this paper is to compare the changes in the utilization
f species from various hemeroby categories using historical data
oncerning the years 1888–1994. The working hypothesis for this
rticle is that Estonians who lived at the end of 20th century more
requently preferred to use plants depending on human influence,
han those living at the end of 19th century.

This is one of the first steps in a lager project analysing Esto-
ian folkloristic data on medicinal plant use and the application of
he concept of herbal landscape in ethnopharmacological research.

ith it, the authors seek to establish a framework for future
esearch and collaboration in order to acknowledge the possible
thnopharmacological richness of similar as yet unused data col-
ections.

. Background

The vegetation of Estonia is very diverse. Forests, mires and
rasslands alternate with cultivated land; meadows and grasslands
onstitute up to one fifth, whereas almost half of the territory is
overed with forests, including also peaty soils, which may be con-
idered to cover almost one third of Estonia (Valk, 1988; Peterson,
994; Paal, 1998). The indigenous flora of Estonia includes 1441
pecies (incl. hybridogenic species) of vascular plants. This number
lso includes taxa whose existence in the present Estonian flora
s unclear (herbarium evidence provided, but no fresh findings).
n totally 718 species and subspecies have migrated or escaped
rom cultivation (including naturalized) (Kukk, 1999). Since the
econd half of 20th century, intensive agriculture, caused by col-
ectivization and urbanization, has resulted in the diminishing or
ven disappearance of local species (Kukk and Kull, 2006).

A century ago the rural population (consisting predominantly
f Estonian speaking peasants) relied considerably on homemade
edicines and in some parishes a whole human generation would

row up without any of them ever having seen a doctor (Sõukand

nd Raal, 2004). Even now, medicinal plants are still widely used.
any young and middle-aged people, who have not acquired their

lant knowledge in the traditional way, still try to rebuild it using
istorical and modern herbals. Such a change in the origin of herbal
nowledge has also influenced the nomenclature of the species
armacology 135 (2011) 251–260

used. The use of herbs is rather spontaneous in Estonia, due to the
long tradition of herb use and the fact that plants can still be col-
lected in nature and are widely sold in pharmacies (Sõukand and
Kalle, unpublished fieldwork results).

3. Methods

3.1. Folk heritage collections

In 1888, the Estonian folklorist and linguist, Jakob Hurt
(1839–1907), launched his famous appeal to the “active sons and
daughters of Estonia” to collect local oral folk heritage. Among
other requests (to collect songs, myths, beliefs etc.), he asked peo-
ple to send popular descriptions on plant (medical) use, initiating
a long lasting collecting tradition as well as laying the founda-
tion for future research (more on the ethnopharmacological part
of this appeal see in Sõukand and Raal, 2005). According to the
homepage of the Estonian Folklore Archives of the Estonian Liter-
ary Museum in Tartu (www.folklore.ee/era/leidmine/index.html),
at the beginning of 2008 the archive had in its possession 1,434,904
handwritten pages (last accessed 07.02.2010).

From the eight most promising collections the authors digitized
all reports (8808) that where found to reflect the use of medici-
nal plants (see Table 1). The digitized reports were categorized by
original vernacular names and author-created disease keywords
(corresponding to historical diseases; symptoms; injuries etc.) into
the Historical Estonian Herbal Medical Database (HERBA) (Sõukand
and Kalle, 2008). Through the years 1888–1994; altogether 13,081
cases of ethnopharacological use of plants and fungi were detected.
As the folklore has been collected unevenly (see Fig. 1) and follow-
ing the course of historical events in Estonia, the whole period was
divided into 5 smaller periods:

1888–1920 – including the WW I and war of independence
(1918–1920) – with almost no records, which explains the rela-
tively longer time covered by this period.
1921–1940 – the period of the First Estonian Republic, charac-
terized by the establishment of academic botanical education in
Estonian and the wide spread use of popular herbals.
1941–1960 – WW II and the post-war period, characterized by the
anguish and fear of the native population due to the Soviet terror,
resulting in very scanty collecting of all folkloristic information.
1961–1980 and 1981–1994 – the two last periods characterize
true Soviet time with restriction of information on plant use – just
one official herbal was published during the whole of the Soviet
era, although in 5 gradually improved editions (Kook and Vilbaste,
1962; Tammeorg et al., 1972, 1973, 1975, 1984) preceding the
breakthrough of “western” herbals in 1991. The shorter time span
of the last period marks the end of a certain era in Estonian folk
medicine, since after 1994 a mass of translated, and, later, original,
herbals were published.

3.2. Changes in taxa used according to their sensitivity to human
impact

As voucher specimens do not accompany the used archival
data and vernacular names can often be attributed to several
species, the number of identified taxa has to be considered
as the potential number. All together, 540 taxa with a known
category of sensitivity to human impact were identified. The

data on sensitivity to human impact given in Kukk (1999)
was applied to the list of potential HERBA plants, using an
unpublished database maintained by the Institute of Agricul-
tural and Environmental Sciences of the Estonian University
of Life Sciences. The plants were attributed hemeroby cate-

http://www.folklore.ee/era/leidmine/index.html
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Table 1
List of Estonian folklore collections containing herbal lore and digitized for HERBA in this stage of research.

Abbreviation Full name of the collection Years of collection No of pages of
full collection

No of texts
digitised for
HERBA

H Folklore collection of J. Hurt 1860–1906 114,696 906
EKS Collection of Literary Union of Estonia 1872–1924 2962 149
E Collection of M.J. Eisen 1880–1934 90,100 427
ERM Folklore collection of Estonian National Museum 1915–1925 9398 168
E, StK Folklore collection of M.J. Eisen’s scholars 1921–1927 8334 49

ary M

g
1

ERA Folklore collection of Estonian Folklore Archives
ALS Collection of Academic Veterinary Society
RKM Folklore collection of folklore department of Estonian Liter

ories keeping in mind the following principles (based on Kukk,
999):

Anthropophytes cannot survive without humans; they need to
live in an environment considerably changed by humans and if not
cultivated, they at least need treading or intensive mowing (for
example Chamomilla suaveolens (Pursh) Rydb. or Plantago major
L.). These plants grow in places that are visited very often (includ-
ing courtyards and pedestrian foot-paths), also home gardens. The
group of anthropophytes also includes cultivated plants.
Apophytes include plants needing interaction with humans from
time to time. These plants grow most often in pastures or hay
meadows, beside cultivated fields and occasionally visited path-
ways (for example Hypericum sp., Achillea milefolium L., etc.). A
good example of an aphopyte is also Juniperus communis L., dying
out in forested areas when finally surrounded by high trees, while
living happily on pastured meadows and giving a very unique look
to the wooded pastoral meadows of Western Estonia.
The category of hemeradiaphores is more complicated in its rela-
tionship with humans. The plants of this category are indifferent
to human influence and can grow either in the areas affected
by humans or in relatively undisturbed areas. They can tolerate
human influence to a certain extent and if they receive too much
disturbance, they either become apophytes (become dependent
on humans to a certain extent) or hemerophobes (disappear from
the habitat). This category also includes many nowadays widely
used wild berries like Vaccinium vitis-idea L., Oxycoccus palustris
Pers., Vaccinium myrtillus L.; their utilization as hemeradiaphores
is only possible as long as care is taken to make sustainable use of

the resources.
Hemerophobes can live just few steps away from a human
settlement, but prefer to grow without human disturbance.
Hemerophobes do not have to be rare species, for example Paris
quadrifolia L. and Lycopodium annotium L. are common in Estonia.

Fig. 1. Dynamics of text collection from 1888 to 1994.
1927–1944 265,098 1880
1928–1934 4094 94

useum 1945–1996 447,231 5135
Sum 941,913 8808

Over a longer time, the plant can go from one category to another
– a hemeradiaphore can become a hemerophobe or an apophyte,
an anthropophyte can become an apophyte, a hemeradiaphore can
be introduced into cultivation and through that become an anthro-
pophyte etc.

3.3. Changes in the number of use-reports

The nomenclature of species shows only the presence of the
taxon in at least one person’s herbal landscape, but in order to eval-
uate the changes in the medical importance of specific hemeroby
groups the number of use-reports (UR, Tardìo and Pardo-De-
Santayana, 2008) related to the most frequently used taxa from
each group was analyzed. Among the groups, the number of well-
known and specifically named plants varies greatly and the larger
the number of taxa selected for this study, the greater will be the
chance for a mistake in the identity of the plant. That is the main
reason why, for every hemeroby group, only ten most frequently
used taxa were selected. The texts relating to the selected taxa
were revised for details and clarification. In the later analyses, the
total number of use reports of ten most frequently used plants,
among all groups, is taken as 100%. The proportion of uses in each
period was calculated and graphs drawn, including calculation of
the R-squared value using Excel and significance level (P) using 4
SAS.

If species were identified only on the genera or family level
according to folk classification, but the members of the upper taxa
were belonging to different hemeroby groups, the most likely cate-
gory was chosen. For example, Ribes nigrum L., native to Estonia, is

according to Kukk (1999) a hemeradiaphore, but the plant used in
the 20th century was certainly cultivated, and thus the species was
placed in the anthropophyte group. Native hemeradiaphore Tilia
cordata Mill. is nowadays seldom used, instead a common garden
tree, anthropophyte Tilia platyphyllos Scop., with bigger leaves and

Number indicates the number of texts collected.
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ig. 2. Use of potential medicinal plants: sensitivity to human impact of taxa used
n certain time periods. Number indicates represented taxa in each period.

looms, is used since it gives more results for less effort. Plantago
p., often used fresh to heal smaller cuts and bleeding, represents
everal species growing in Estonia, but mostly P. major L. was used,
ince it grew on people’s everyday paths.

.4. Case studies

The decline of plant use could be caused among other rea-
ons by: (1) nature protection, (2) acknowledgments of poisonous
roperties, (3) retreat of the disease, (4) changes from exten-
ive to intensive agriculture. The increase of plant use could be
ostly caused by: (1) introduction of species into cultivation, (2)

ntroduction of species though literature, media and market (incl.
harmacies). To demonstrate the main trends of the changes, seven
axa were relatively randomly selected from the species that can be
asily detected by the vernacular names that may be attributed to
ne particular taxon. Selected taxa reflect on the most observable
rovokers of the changes like education, literature and epidemiol-
gy.

In the situation where a commonly used plant was identified
o a genus level, which comprises several very common species
ot distinguished by folk taxonomy, only the genus was identi-
ed and analysis conducted on a genus level. Reports on the use
f those seven taxa were extracted from the database and where
eeded the vernacular names were related to binominals according
o data presented in the text and using several secondary sources;
nly use-reports with the high credibility of plant identification (cf.
uczaj, 2010b) were taken into the consideration. The percentage of
epresentation of the selected plants in the use-reports from each
eriod was calculated and graphs drawn, including calculation of
he R-squared value using Excel and significance level (P) using 4
AS.

. Results and discussion

.1. The sensitivity to human impact

Analysis of the division between hemeroby categories during
888–1994 (Fig. 2) shows, that among the 540 taxa potentially used
n Estonian folk medicine the most represented (40%) group were
pophytes, 23% of the potentially used taxa were anthropophytes,
3% were hemeradiaphores, and only 4% were hemerophobes.
lthough through the different periods of time, if taken separately,

he number of used plants is uneven (from 40% (anthropophytes
Fig. 3. Medical use of species attributed hemeroby categories. First number indicat-
ing the entire flora from the given category/second number shows medically used
taxa.

in II WW and post-war period) to 79% (apophytes during the
First Estonian Republic in 1921–1940) of all potential plants in
the groups), the distribution of species within every given period
according to sensitivity to human impact remains quite similar
and the changes are statistically insignificant (Panthropophyte = 0.22.
Paphophyte = 0.37, Phemeradiaphore = 0.11, Phemerophobe = 0.32).

Among the vascular plants of Estonia 58% of anthropophytes
and 50% of apophytes, but only 23% hemoradiaphores and 17% of
hemerophobes (Fig. 3) were potentially utilized for medical pur-
poses.

Based on the results of the first stage of the analysis, we can agree
with Thomas et al. (2009a) who find that people tend to choose for
healing, those plants that grow in their nearby surroundings, and
indicate that it applies not only to individual plant species but also
to entire vegetation communities. Our results are also in agreement
with the suggestion that plant knowledge and intensity of plant
use diminish with the distance travelled from human settlements
(Martin, 2004). The statement of Stepp and Moerman (2001) that
widely used medicinal plants “need to be abundant and accessible”
and the Pieroni et al. (2002) findings on the importance of weedy
vegetables also support our results.

Access to the plants and their availability on request has been
one of the most important factors among indigenous people when
selecting between different treatment options (Thomas et al.,
2008). Species depending on human activity are a part of the known
landscape and are easy to locate if needed; gardens and sidewalks
are always at hand and plants growing there are familiar in terms of
recognition and use (cf. Voeks, 2004). The prevalence of the plants
liking human influence also corresponds to the central place forag-
ing theory, which demonstrates the adaptation of organisms to the
distribution of resources (Stephens and Krebs, 1986). As a model
to explain the mechanism of change in the use of medicinal plants
over time the authors employ the notion of herbal landscape, a
cognitive field associated with plants used to treat or prevent dis-
eases, established within specific cultural and climatic zones, that is
either personal or shared within a certain group of people (Sõukand
and Kalle, 2010b) Presumably, the personal herbal landscape devel-
ops in the course of a person’s everyday activities, as traditionally
(in Estonia) plants were gathered from places visited during sea-
sonal activities. (Sõukand and Kalle, 2010a, cf also Farina, 2006;
Zimmerer, 2001). The hypothesis of dependence of plant usage on
its relation to everyday activity is also supported by Pieroni et al.
(2002).
4.2. Changes in use-reports

The fact that the proportion of potentially used taxa remained
relatively unchanged indicates two possibilities: anthropohytes
still share their names with hemeradiaphores, as no-one has col-
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Table 2
Most frequently used plants in four hemeroby categories and the number of use-reports (UR).

Top 10 anthropophytes

1888–1920 UR 1921–1940 UR 1941–1960 UR 1961–1980 UR 1981–1994 UR

Plantago sp. 67 Allium cepa L. 133 Allium cepa L. 57 Allium cepa L. 133 Chamomilla sp. 275
Chelidonium majus L. 47 Plantago sp. 93 Plantago sp. 50 Plantago sp. 131 Allium cepa L. 247
Secale cereale L. 39 Chamomilla sp. 67 Chamomilla sp. 37 Chamomilla sp. 98 Plantago sp. 233
Allium cepa L. 26 Chelidonium majus L. 43 Tilia sp. 20 Chelidonium majus L. 64 Chelidonium majus L. 162
Chamomilla sp. 21 Secale cereale L. 39 Chelidonium majus L. 20 Tilia sp. 48 Tilia sp. 135
Solanum tuberosum L. 21 Tilia sp. 39 Avena sativa L. 18 Allium sativum L. 25 Avena sativa L. 99
Fumaria officinalis L. 20 Linum usitatissimum L. 30 Linum usitatissimum L. 9 Solanum tuberosum L. 24 Allium sativum L. 50
Linum usitatissimum L 19 Solanum tuberosum L. 29 Secale cereale L. 7 Linum usitatissimum L. 22 Fumaria officinalis L. 47
Pisum sativum L. 13 Fumaria officinalis L. 27 Allium sativum L. 6 Avena sativa L. 22 Ribes nigrum L. 32
Cannabis sativa L. 12 Avena sativa L. 20 Capsella bursa-pastoris (L.) Medik. 5 Secale cereale L. 17 Solanum tuberosum L. 31
Sum top 10 anthropophytes 285 520 229 584 1311

Top 10 apophytes

1888–1920 UR 1921–1940 UR 1941–1960 UR 1961–1980 UR 1981–1994 UR

Achillea millefolium L. 77 Achillea millefolium L. 103 Achillea millefolium L. 56 Achillea millefolium L. 131 Achillea millefolium L. 257
Juniperus communis L. 59 Potentilla anserina L. 89 Tussilago farfara L. 33 Valeriana officinalis L. 82 Valeriana officinalis L. 152
Sorbus aucuparia L. 58 Solanum dulcamara L. 83 Valeriana officinalis L. 23 Artemisia absinthium L. 79 Origanum vulgare L. 134
Valeriana officinalis L. 48 Juniperus communis L. 78 Artemisia absinthium L. 22 Artemisia vulgaris L. 79 Tussilago farfara L. 106
Solanum dulcamara L. 41 Urtica sp. 77 Artemisia vulgaris L. 20 Tussilago farfara L. 74 Hypericum sp. 88
Tussilago farfara L. 41 Tussilago farfara L. 65 Potentilla anserina L. 17 Origanum vulgare L. 72 Urtica sp. 84
Briza media L. 39 Valeriana officinalis L. 64 Juniperus communis L. 17 Urtica sp. 57 Potentilla argentea L. 73
Artemisia absinthium L. 32 Artemisia vulgaris L. 56 Briza media L. 15 Juniperus communis L. 52 Juniperus communis L. 69
Urtica sp. 32 Artemisia absinthium L. 52 Hypericum sp. 14 Hypericum sp. 49 Potentilla erecta (L.) Raeusch 62
Artemisia vulgaris L. 29 Potentilla erecta (L.) Raeusch 44 Potentilla erecta (L.) Raeusch 12 Potentilla argentea L. 40 Rubus idaeus L. 56
Sum top 10 apophytes 456 711 229 715 1025

Top 10 hemeradiaphores

1888–1920 UR 1921–1940 UR 1941–1960 UR 1961–1980 UR 1981–1994 UR

Betula sp. 100 Betula sp. 80 Pinus sylvestris
L.

25 Betula sp. 90 Betula sp. 79

Thymus serpyllum L. 62 Thymus
serpyllum L.

52 Betula sp. 23 Picea abies (L.)
H. Karst.

65 Pinus sylvestris
L.

73

Picea abies (L.) H.
Karst.

37 Pinus sylvestris
L.

52 Picea abies (L.)
H. Karst.

22 Pinus sylvestris
L.

60 Vaccinium
myrtillus L.

58

Alnus glutinosa (L.)
Gaertn.

28 Daphne
mezereum L.

51 Polygonatum
sp.

18 Dryopteridaceae 52 Picea abies (L.)
H. Karst.

56

Menyanthes
trifoliata L.

27 Equisetum
pratense Ehrh.

45 Thymus
serpyllum L.

17 Thymus
serpyllum L.

52 Dryopteridaceae 49

Padus avium Mill. 24 Picea abies (L.)
H. Karst.

43 Dryopteridaceae 16 Arctostaphylos
uva-ursi (L.)
Spreng.

32 Vaccinium
vitis-idaea L.

49

Daphne mezereum
L.

23 Alnus glutinosa
(L.) Gaertn.

37 Arctostaphylos
uva-ursi (L.)
Spreng.

12 Padus avium
Mill.

28 Arctostaphylos
uva-ursi (L.)
Spreng.

39

Pinus sylvestris L. 22 Padus avium
Mill.

36 Alnus glutinosa
(L.) Gaertn.

7 Daphne
mezereum L.

26 Thymus
serpyllum L.

36

Convallaria majalis
L.

18 Frangula alnus
Mill.

29 Menyanthes
trifoliata L.

7 Anemone
nemorosa L.

24 Padus avium
Mill.

29

Huperzia selago (L.)
Bernh. ex Schrank
et Mart.

15 Menyanthes
trifoliata L.

28 Padus avium
Mill.

6 Vaccinium
vitis-idaea L.

22 Anemone sp. 25

SUM top 10
hemeradiaphores

354 453 153 429 493

All hemerophobes

1888–1920 UR 1921–1940 UR 1941–1960 UR 1961–1980 UR 1981–1994 UR

Lycopodium clavatum L. 15 Paris quadrifolia L. 28 Lycopodium sp. 4 Lycopodium sp. 8 Lycopodium sp. 14
Actaea spicata L. 9 Lycopodium sp. 23 Cypripedium calceolus L. 2 Paris quadrifolia L. 5 Paris quadrifolia L. 5
Hedera helix L. 9 Actaea spicata L. 14 Paris quadrifolia L. 1 Actaea spicata L. 2 Actaea spicata L. 2
Lathraea squamaria L. 8 Hedera helix L. 11 Linnaea borealis L. 1 Cypripedium calceolus L. 2 Chimaphila umbellata (L.) W.P.C.Barton 2
Paris quadrifolia L. 8 Cypripedium calceolus L. 8 Actaea spicata L. 1 Hedera helix L. 2 Cypripedium calceolus L. 2
Cypripedium calceolus L. 7 Lathraea squamaria L. 4 Linnaea borealis L. 2
Linnaea borealis L. 3 Linnaea borealis L. 4 Hedera helix L. 1
Mercurialis perennis L. 2 Orthilia secunda (L.) House 4 Lathyrus vernus (L.) Bernh. 1
Taxus baccata L. 1 Ulmus laevis Pall. 1
SUM all hemerophobes 62 98 9 19 29
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ig. 4. Graphical representation of changes in the utilization of the most frequently
requently used plants is taken as 100%.

ected vernacular plant names since the 1960’s and/or there are still
t least some people knowing and using plants not needing/liking
uman impact, although the majority prefers cultivated plants and
hose living close to humans. To understand the changes that had
ccurred within the herbal landscape over time, we endeavoured
o explore the taxa most represented in each of the four groups over
he whole period (Table 2).

Comparison of the UR of the most frequently used plants in all
our groups show that anthropophytes and apophytes are used in

ore than 70% of the selected cases. Fig. 4 shows the changes of
tilization of the most frequently used taxa.

Only the utilization of the most frequently used
pophytes has almost not changed during the century,
ut the changes in use of all other groups are statisti-
ally significant (Panthropophyte top 10 < 0.05. Paphophyte top 10 = 0.5,
hemeradiaphore top 10 < 0.05, Phemerophobe top 10 < 0.05). The use of
he most popular anthropophytes increased from 26.6% in the
rst period to 45.8% in the last period and the use of hemeradi-
phores and hemerophobes decreased accordingly from 30.6% in
he first period to 17.3% in the last period for hemeradiaphores
nd from 5.4% to 1% for hemerophobes. This corresponds with
he rapid abandonment of wild green vegetables in Poland
uring the 20th century (Łuczaj, 2010a) indicating that the
opulation of Eastern Europe has moved farther away from
ature. The results indicate, that although there still are people

n Estonia who have broad knowledge of plant use, the num-
er of people with a narrow herbal landscape has increased
onsiderably.

There are many reasons for that, including those that can be
easured and followed and those that are hard to assess. One rela-

ively easily followed factor can be the influence of formal botanical
ducation at the school level and the intensive use of herbals, which
n Estonia became especially popular after 1920. Leonti et al. (2010)
uggest that herbals and nowadays also other media may have
reat influence on herbal use, having demonstrated that about 20%
f the sample data from contemporary Campania (Italy) was with
igh probability influenced by the herbal of Matthioli, published

n 1598. Although the general literacy level among Estonians in
890 was the highest in all of the Russian Empire, being almost
0% at the end of the 19th century (Vahtre, 2004), formal botan-

cal education in schools and at university was given in Russian,
nd was hardly understood by peasants (Paatsi, 2003). Although
y the end of the 19th century a considerable amount of literature

egarding plant use had been published in the Estonian language
including almanacs and popular medical books), they all had very

odest influence on the ethnomedical knowledge of Estonians, as
ocal vernacular plant names seldom corresponded to the plant
ames used in literature. In 1918, all plants received “official” Esto-
axa according to human impact groups. The sum of all use cases reflecting the most

nian names, sometimes derived from vernacular names. From this
point commenced a time when the older generation (still using
vernacular names) and the younger generation (relying on for-
mal education) had difficulty understanding each other without
an additional effort from both sides. On the other hand, the unifi-
cation of the knowledge of the new generation and the “official”
names of the plants gave people a better chance to understand and
adopt knowledge passed on through literature. Also, information
on nature protection and poisonous and/or useful plants spread via
the written word and became widely accessible (Kalle and Sõukand,
2011).

Advances in medicine and hygiene, reaching the lay pop-
ulation of peasants after the 1920’s, provoked epidemiological
changes (reduction of stomach diseases and skin complaints
caused by malnutrition, poor hygienic conditions etc.). Also, bet-
ter availability of medical care and new improved medicines
created the situation where self-collecting of medicinal plants
was no longer necessary to the same extent as in earlier times,
when conventional medical care was poorly available in rural
areas.

Urbanization began already in the 1930’s, but after the Soviet
occupation, WW II and collectivization the surviving younger pop-
ulation strived to migrate into the towns, further deepening the gap
between different generations and the chain of traditional knowl-
edge was broken for many families. The last two generations, raised
in the town setting, visiting their grandparents only on summer
vacation, may constitute majority of the respondents with a narrow
herbal landscape. We should add here that extensive, small farm
agriculture was, forcibly, abandoned after WW II in favor of Soviet
intensive collective farming, where all belonged to all, which means
that a traditional way of life, taking care of one’s own surroundings,
was accessible to only very few people. The result was unfavorable
for many plant habitats, especially for hemeradiaphores, and access
to them decreased.

The small proportion of the hemerophobe group, and the fact
that it almost disappeared from the medical use during the last
century, could be explained by changes in the life settings of Esto-
nians as they were less and less often exposed to the habitats
of hemerophobes, especially since the second half of the 20th
century. For whatever reason, the less a person interacted with
nature in the course of his/her everyday life, the smaller was the
chance for developing a rich herbal landscape, characteristic of
19th century peasants. A considerable part of post WW II gener-

ations of Estonians grew up knowing only the official medicinal
plants they collected for pharmacies as schoolchildren, or ones they
cultivated in their gardens for tea, resulting in the narrowing of
their herbal landscape, covering predominantly only the area of
anthropopytes.
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.3. Case studies

Trying to follow more or less traceable changes that may cause
he withdrawal of some species from folk medical use and thus
rom the herbal landscape, we analyse the use of seven taxa. Four
f them are from the anthropophytes group, simply because they
re closely bound to people and are representatives of the group
ostly bearing names that could be attributed to only one spe-

ific taxon. The other three represent the remaining groups. Four
f the selected taxa almost disappeared from medical use dur-
ng one century, while the other three became more popular only
ecently. As the collecting of folklore in different time periods was
neven, the percentage of use was calculated according to the UR

n every selected period (Fig. 1) and the probability factor P calcu-
ated, showing that the changes that occurred with Allium sativum
., Orchidaceae, Briza media L. and Mentha xpiperita L. are statis-
ically significant (P < 0.05), whereas only the results for Aesculus
ippocastanum L. do not respond even to a lower statistical signifi-
ance (P < 0.1) due to the shorter time-span (no records in the first
eriod). The graphical representations of the changes in use are
iven in Figs. 5–7.

.3.1. Decline in use

.3.1.1. Orchidaceae – orchid family. Plants of this family, such
s the early purple orchid, Orchis mascula (L.) L., military orchid
rchis militaris L., early marsh orchid Dactylorhiza incarnata (L.)
oó and heath spotted orchid Dactylorhiza maculata (L.) Soó,
ere often undistinguishable on a name level, and all orchids
ith blue-red blooms were named with similar titles such as

umala/kuradi käsi/käpp/sõrm [god’s/devil’s hand/paw/finger] etc.
Vilbaste, 1993), refering to the plant’s root. The representatives
f the family were used to cure several diseases such as epilepsy,
aralysis, skin problems etc. The following text demonstrates the
ypical image of the orchids within the rural population at the end
f the 19th century:

Another medicine for epilepsy grows on the meadow; people
call them god and devil’s paw. This plant has two roots beneath,
one white, the other black; these are like two paws. Pick up
those roots, dry them, pulverise and take in. H II 55, 269/70 (4b)
< Tarvastu parish (1896).

Although, one taxon of this family, lady’s slipper Cypripedium
alceolus L., due to its extraordinary appearance, was distinguished
rom the other species and its resemblance to a shoe (hence the

ernacular names related to shoes – king, -pätt, -kott, -pastlad
Vilbaste, 1993)). This linked the plant with the mythological crea-
ure named külmking [literally “coldshoe”], which was associated
ith a disease of külmking (one of the few mythological dis-

ases which had remained known in Estonian folk medicine at
armacology 135 (2011) 251–260 257

the end of the 19th century). Plant was also used against cold
(külm).

The special features of this family resulted in their being
attributed with mythological qualities, promising help from a
divine or devilish power associated with plants. Being relatively
widely reported in early folklore (almost 0.36%), their mention-
ing gradually decreases almost 15 times to 0.025% of all reports,
although the absolute UR changes less (from 7 to 1).

The reason for such a decrease lay probably in the magical nature
of the properties of the plant, but most importantly, the entire fam-
ily was announced endangered and all species were taken under
protection by law since 1936 (being among the first taxa taken
under protection in Estonia) and their harvesting for all uses was
prohibited. Although the main reason for their protection lay in the
beauty of the blooms, not in the massive medical use, the results
affected folk medicine as well. It is noteworthy that some members
of this family are hemeradiaphores, while others are apophytes,
requiring human disturbance like pasturing and mowing.

4.3.1.2. P. quadrifolia L. – herb paris. At the end of the 19th cen-
tury and the beginning of the 20th century the herb paris was
widely used to heal fatal health problems and skin diseases. Its
use in Estonian folk medicine was first documented already in
1823 by the local pastor and estophile Johann Wilhelm Ludwig von
Luce (1756–1842) (Luce, 1823). Its poisonous properties were first
acknowledged in Estonian already at the end of the 19th century
(Spuhl-Rotalia, 1897), but the decrease in medical use occurred only
after WW II. The reason may be that, while Estonians still lived the
tradition (sensu Ingold and Kurttila, 2000), they knew exactly how
to use the plant, so the poisonous properties were used wisely.
Later, when intensive urbanization and botanical education broke
the chain of local ecological knowledge (Sõukand and Kalle, 2010a),
only a few people remained who remembered the use and even less
actually used the plant.

4.3.1.3. B. media L. – quaking grass. Once being the most frequently
used plant for treating malaria, quaking grass retreated from mod-
ern use with the disappearance of the disease. In 1827–1832 about
1400 persons died in Estonia as a result of malaria (Rootsmäe,
1987). Later on, in the 20th century, when the swamps were drained
and malaria disappeared, the plant was, here and there, used
against other “shaking” diseases such as colds and even epilepsy.
Quaking grass trembled, as did the person with malaria or a cold.
This was one of the most explicit applications of the Doctrine of Sig-
natures in herbal folk medicine, generally very modestly applied in
the Estonian context (Sõukand, 2007). Still, there are several other
“trembling” plants growing in Estonia, but never used for healing
malaria. It seems that the use of this plant against the “modern cold”
was not effective and so the plant was almost abandoned already in
1960s. Thus the trembling properties of the plant could be serving
as a memory aid (for more on the doctrine of signature as a possible
memory aid see Bennett, 2007) to keep the tradition alive as long
as it was needed.

4.3.1.4. Hordeum L. – barley. As a plant with a long history of cul-
tivation, barley, owes its decline in use mostly to herbicides and
the decrease in everyday contact with the plant and also the fact
that more effective cures for diseases treated with it were invented.
Some early folklore reports indicate the use of the barleycorn (odra
iva) against the sty in the eye (odraiva), but mostly barley was used
to heal skin problems and often the use was accompanied with a

magical procedure.

4.3.2. Increase in use
4.3.2.1. A. sativum L. – garlic. The Estonian name for garlic, küshlohg
(modern küüslauk) was first documented by the Baltic German pas-
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Fig. 6. Decline in use of Hordeum L

or Heinrich Stahl (1600–1657) in the vocabulary supplement to his
ovel book on Estonian grammar (Stahl, 1637). Although garlic was
ultivated in manors and towns already at the very beginning of the
9th century (Zigra, 1808), there are very few records in HERBA on

ts medical use until the second half of the 20th century. Although
ts medical use was already promoted in Estonian at the beginning
f 20th century (Michaelis, 1911), the rise of garlic use began after
962, when the popular herbal (Kook and Vilbaste, 1962) described
he healing properties of the plant. By that time, garlic was already
resent in culinary use and cultivated widely, so the advice given

n the book could be adopted quite easily.

.3.2.2. A. hippocastanum L. – horse-chestnut. Although the horse-
hestnut was a popular tree in manor parks since the 18th century,
t was first mentioned in folk medicine only in 1932, after pro-

otion in popular medicinal plant books. It was mostly used for
heumatic problems: a tincture made of blooms or conkers, exter-
ally applied. Also, the conkers were carried in pockets against
heumatics and other diseases (cf. Clark, 1896), substituting the
imilarly used potato.

.3.2.3. M. xpiperita L. – peppermint. Two native medically used
entha species grow in Estonia: wild mint M. arvensis L. and water
int M. aquatica L. Cultivated peppermint, having a better taste

nd being easily grown, is now preferred in use, although some
eople sometimes also call the wild species piparmünt [pepper-
int]. Peppermint had already been cultivated in Estonia for a long

ime, but in monastery (Amelung, 1896), manor, and pharmacy
ardens (Seuberlich, 1912) only. Peasants (predominately Estoni-

ns) did not cultivate it. At the end of the 19th century peppermint
as hardly used at all for medical purposes, but later its use was

ncouraged by several herbals.
The delay in the spreading of the use of “classical” medicinal

lants (especially the lack of the use of garlic and mint in earlier

ig. 7. Plants exhibiting increase in use during one century: Aesculus hipocastanum
. and Mentha xpiperita L.
ncrease in use of Allium sativum L.

periods) is proof that, despite a wider understanding that the whole
of Europe was influenced by ancient herbals and plant use, Estoni-
ans kept their early tradition of plant use relatively bound to the
locally growing plants, including those cultivated on farm fields.
Although garlic, onion, parsley, mustard etc. as well as mint were
cultivated in Estonia already in the Middle Ages (Mänd, 2004), they
were the prerogative of the upper class. Estonian society in the Mid-
dle Ages was strictly polarized and two separate worlds existed:
the one shared by the German upper class and urban culture, which
was opposed to the other composed of the rural, Estonian speaking,
population (Valk, 2001). The first welcomed alien plants, popular
in Europe, by growing them in manor gardens and fields, while
the second, owning no land and no formal right to its use for own
purposes, relied mostly on wild-growing species. This polariza-
tion lasted up to the establishment of the independent Estonian
Republic in 1918.

5. Conclusion

This research contributes to a better understanding of the
historical changes in the folk medical use of plants and to the
better understanding of the cognitive and human ecological
concepts underlying the use of medicinal plants. In Estonia, within
the studied time scale (1888–1994), there has been a strong
tradition of use of medicinal plants habituating close to human
settlement. Although the proportion of reported potential taxa
among co-habitants and human-avoiding species has through the
century remained almost the same, the analysis of the number of
user-reports shows a strong increase in the utilization of the plants
depending on human activity, whereas the use of taxa that do
not favor human activity diminishes. This indicates that, despite
some of the population still have access to natural resources and
diverse knowledge of plants, the majority relies on a very narrow
selection of plants and has a very restricted herbal landscape.
This was caused in the first place by changes in socio-economic
relations, and later by people’s limited contact with nature and the
loss of traditions by the majority. These processes were associated
with urbanization, the spread of formal botanical education that
does not give an account of the ethnobotanical heritage, good
availability of academic medical care, lessening of the need for
self-medication and the wide availability of literature promoting
the use of plants belonging mostly to anthropophyte and apophyte
groups. The more limited the contact with nature and the smaller

the need for collecting medicinal plants, the smaller is the chance
that people actually acquire knowledge about plants and later use
it. This all leads to greater dependence on plants needing human
influence for survival, reflecting the preference to rely on familiar
and dependable plants.
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