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Abstract: In the context of the study of plants in the Bible, some translation problems are related to
the identification of the plant species referred to in the biblical text. One of the unresolved problems
concerns the plant living in the desert of Jer 17:6, because the botanists’ proposals have not been un-
derstood in the same way by the exegetes: it is not clear whether it is a tree, a bush or a shrub and to
which plant species it refers. After presenting the general characteristics of the study of plants in the
Bible, the research presents proposals for identification by botanists and how these have been received
by exegetes. The study of the biblical context integrated with the dynamics of plant growth allows a bet-
ter understanding of the two opposing metaphorical images of Jeremiah: the plant living in the desert
and the tree that grows along streams. The analysis indicates a generic tree which, due to the difficult
environmental conditions, cannot develop as such and remains smaller in size. The best translation is
therefore a generic shrub, which also allows the different interpretations to be reconciled.

Keywords: Bible plants, tree metaphor, Jeremiah 17:5-8, opposing metaphorical images, forest inter-
pretation

1. Introduction: Studying Plants in the Bible

The study of plants in the Bible is generally an area of research involving mainly
botanists, agronomists or, in any case, experts in the Mediterranean and Middle East-
ern environment, but also scholars in the religious sphere, as well as experts in med-
ical and food sectors, or other professionals passionate about the topic. Therefore,
the type of issued publication varies according to the professional experience of indi-
vidual authors which may be of a popular or scientific nature. Historically, it has
mainly been botanists and religious people who have dealt with the topic (for a his-
torical review of major publications, see Musselman 2012, 3-12), but today studies
are primarily conducted by environmental and natural experts. Usually, scholars of
the Sacred Scripture draw on specific studies to try to translate botanical references
as best as possible: the most useful publications for exegetical purposes are those
helping to identify biblical terms referring to the botanical sphere, by even going so
far as to indicate the plant species.
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The sources for studying plants in the Bible are various: the main one consists of
dictionaries, guides and scientific articles published by botanists or other experts on
the Mediterranean or Middle Eastern environment. In these sources it is possible to
find the botanical species referred to in the biblical verses, but they are usually based
on modern language translations of the Bible. Some authors also use other sources,
such as Targum, Talmud, or Septuagint, as well as reference to other languages of
Semitic origin or Jewish traditions or customs of neighbouring countries (see e.g.
Zohary 1982; Musselman 2012). Evidently, the approach of these publications to the
study of biblical plants is biological and not theological. Biblical dictionaries are an-
other useful source: they can provide a synthesis between the exegetical and botani-
cal areas. Especially in the past, biblical dictionaries supplied translations of botani-
cal terms based on plant studies of that historical period, but which might not be
up-to-date nowadays. Although the situation has improved in recent years, because
some entries on plants have been completed directly by botanists, it is noted that
some errors in biblical dictionaries are still being perpetuated (Musselman 2012, 12).
Another source of investigation is exegetical research: the various translation hy-
potheses are very often found in Bible commentaries. In some cases, specific studies
have also been conducted on the biblical context to confirm one plant species over
other assumptions (see e.g. Tatu 2006, 106-14).

The study of these sources implies a multidisciplinary approach involving bo-
tanical issues and exegetical analysis: in this sense botany and exegesis are comple-
mentary for studying plants in the Bible. The positive effect of this approach is to
provide a better understanding of the nuances of meaning of botanical terms and
also to clarify and enhance the sense of the Scripture, particularly when vegetal ele-
ments are encompassed in metaphors and allegories. Nevertheless, there are issues
that do not facilitate the exchange of knowledge between the two areas of study, bot-
any and exegetics. Awareness of these problems makes it possible to use data from
each area of study correctly, avoiding unpleasant misunderstandings. One of the
main difficulties, as is well known, is that the Old Testament text is not stable, but
susceptible to movement due to the presence of a plurality of witnesses (see e.g. Joos-
ten 2010, 15-29) and other textual problems that force translation choices. For exam-
ple, according to some authors in Isa 44:14 the term 19X (with the small final nun)
indicates laurel (Zohary 1982, 120; Jensen 2020, 32), but the critical apparatus of
Biblia Hebraica Stuttgartensia (Elliger and Rudolph 1997) marks the possibility that
the word is 1X, cedar. Therefore, the plant species may change depending on the
choices of textual criticism. Another difficulty is that it is not always possible to rec-
ognise botanical species because in the Bible there are also collective, generic or idi-
omatic names which do not help in the interpretation (Zohary 1982, 15). While in
the past there was an attempt to speculate which plant species were being referred to,
today the tendency is to comply more with the Masoretic Text (MT) and to also ac-
cept a non-specific name. Finally, it should be considered that research on plants in
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the Bible is moving towards an identification of lists of plants mentioned in the Sa-
cred Scripture, but they are under development and continue to be studied and up-
dated. In this sense, Amots Dafni and Barbara Bock (2019, 11) revisited a list of me-
dicinal plants from the Bible. Listing botanical speciesis also useful in the development
of biblical gardens (Wlodarczyk 2018, 230). Nevertheless, according to Zofia
Wlodarczyk (2007, 82), it is not possible to draw up a single list for the Bible, and
only about half of the plant species were reported by all leading researchers between
1950 and 2000. Therefore, the Bible contains terms referring to both well-attested
plant species, on which scholars and authors generally agree, such as the cedar of
Lebanon (for more details, see Lamonaca 2023, 244-50), and other terms on which
opinions differ. Usually, the greatest uncertainties occur on those names that are
scarcely mentioned in the Bible and different opinions among researchers lead to
a thicket of different translation proposals, resulting in disorientation.

A final remark concerns the interpretation of Bible plants by modern languages:
there are different types of translations, depending on the purpose one wants to
achieve and the type of professionalism of translators. Botanical authors use the sci-
entific name of the plant species to uniquely identify the plant. When this is not pos-
sible, they indicate a genus or family plant: one of the most common cases where it is
difficult to identify the species is the oak tree, and it is generally referred to as genus
(see e.g. Musselman 2012, 104-6). Exegetical scholars point to the various translation
possibilities but mainly enhance the biblical context. They also propose symbolic
translations, which fit well with the metaphorical sense of the MT, or emphasise cer-
tain features of the Scripture, even deviating considerably from the literal meaning of
the biblical text. For example, the root ¥2i, being sated, referring to trees (Ps 104:16),
is interpreted by some scholars as being full of sap (see e.g. Alonso Schokel and Car-
niti 2007, 417; Beauchamp 2004, 185), thus indirectly alluding to the condition of the
stem of tree and its diametrical dimension. The syntagma X1 (Ps 80:11), cedars
of God, is translated by various scholars as “cedri altissimi,” very tall, towering cedars
(see e.g. Alonso Schokel and Carniti 2007, 122; Lorenzin 2009, 301) or the “mighty
cedars” (see e.g. Brueggemann and Bellinger 2014, 347). In the translation of Susan-
na’s appendix (Sus 1:54-59) Marco Settembrini (2019, 170-71) chooses to emphasise
the wordplay between trees and the fate of the old men, without respecting the Greek
botanical names.

The translation of plants in the Bible is also reader-dependent; therefore it varies
according to the modern language used. In this sense, a native English reader’s per-
ception of a certain kind of vegetation is not the same as that of a native Italian read-
er. Similarly, the translation of plant species from the Holy Land which are not found
in the environment known to readers may be difficult because it is not understood.
The diffusion of Biblical gardens around the world (Wtodarczyk and Kapczynska
2019, 850-51) and the planting in the past of certain species outside of their range
such as the cedar of Lebanon (Hepper 2001, 198-216) has helped in the recognition
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of the plant mentioned in the Bible, but has not solved the problem. Therefore, to
facilitate understanding of the text, some plants have been translated using known
species of European flora (Zohary 1982, 15).

One of the ambiguous cases in the Bible concerns the plant living in the desert,
in a land of salt, cursed by God and unable to see good come (Jer 17:6). Proposals
for interpretation are varied, and there seems to be no agreement as to whether it
is a tree, a shrub, a bush or a scrub (see e.g. Carroll 1986, 350). Starting from the
analysis of the proposals made for the translation of this plant, the aim of the study
is to formulate a valid interpretation that reconciles botanical and exegetical re-
quirements.

2. Different Interpretations for the Plant Living in the Desert

2.1. Botanical Dictionaries on Bible Plants

The translation of the term 57 (Jer 17:6) has been widely debated by specialists,
particularly which botanical species it refers to. One indication that has marked the
research since the 18th century was that the Arabic term ar-ar referred to juniper
(Celsius 1748, 77). In the following century, John Hutton Balfour (1885, 28-29)
identified it with Juniperus sabina L., known as savin, a species of juniper growing on
rocky areas of the desert. But according to George E. Post and John Edward Dins-
more (1933, 801-2), the plant referred to by various authors in the late 1800s and
also called arar by the Arabs (the transliteration of the Arabic term changes depend-
ing on the author quoted) was Juniperus oxycedrus L., suggesting that there had been
a misidentification. Harold N. Moldenke and Alma L. Moldenke (1952, 121-22)
confirmed the observation of Post and Dinsmore: the plant of Jer 17:6 was cade ju-
niper (. oxycedrus), and in recent years other researchers have also endorsed this
proposal (see e.g. Duke, Duke, and duCellier 2008, 226). In general Juniperus oxyce-
drus is a shrub or a small tree, growing in forests, shrub lands and coastal marine
environments, at altitudes ranging from sea level to around 2200 m (Farjon 2013). Its
current range includes the Mediterranean basin, with the coastal part of Syria, Leba-
non, and northern Israel, but it is also present around the Black Sea, in the Caucasus
area and in a few scattered populations in the Middle East (Caudullo, Welk, and San-
Miguel-Ayanz 2017, 663-64). In Israel it is only reported in Pinus and Arbutus
woodlands of the Upper Galilee (Danin 1992, 24), and it can reach 7 m in height
(Maillat and Maillat 1999, 108). According to some authors, it can also be found in
deserts and in impervious places promoting the idea of an isolated tree in the desert
(Moldenke and Moldenke 1952, 122; Maillat and Maillat 1999, 108). But F. Nigel
Hepper (1992, 64) disagrees with the cade juniper hypothesis due to its Mediterra-
nean-type distribution.
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The second proposal that has met with success among botanists is the Phoeni-
cian juniper (Juniperus phoenicea complex). The main representative who proposed
this plant species was Zohary (1982, 117), but the identification was based solely on
the Arabic name given to various juniper species, including Phoenician juniper. Fur-
thermore, the author recognised that this species was not found in the desert of Is-
rael, as it was required by the biblical text. Therefore, the hypothesis was that in the
past the Phoenician juniper was present in the Negev, and single stands or solitary
plants had survived in dispersed areas of the desert. The hypothesis that Phoenician
juniper had a wider distribution than it does today was confirmed by the study of
Montserrat Salva-Catarineu et al. (2021, 5081-87). The research on fossil charcoal by
Uri Baruch and Nigel Goring-Morris (1997, 257-58) also confirms the past occur-
rence of Juniperus phoenicea in the Negev Highlands. Other authors also point to
Phoenician juniper (United Bible Societies 1980, 131-32; Hepper 1992, 64). In gen-
eral, the Phoenician juniper is a large shrub or a small tree, up to 7-8 m high; grow-
ing on rocky and sandy shores, mainly below an altitude of 400 m, but it also reaches
above 2200 m in the mountains. Its current range includes the Mediterranean basin
and the mountains of the Arabian Peninsula at the southern limit of its distribution
(Salva-Catarineu et al. 2021, 5076-81). According to Hepper (1992, 64), Phoenician
juniper looks more like a cypress tree than a juniper. It is reported in northern Sinai,
where trees grow in the crevices of limestone outcrops and in wadis, in woodlands of
Edom and Jordan, and in the western ridge of the Jordanian plateau, associated with
other plant species (Danin 1999, 112-13). The botanical nomenclature of Juniperus
phoenicea is currently under revision: botanists have recently considered Phoenician
juniper as a complex of species, and the study by Malgorzata Mazur et al. (2018,
469-79) confirms that they are separate taxonomic positions. The Phoenician juni-
per growing in the Holy Land is now also identified as Juniperus turbinata Guss., one
of the three species of the Juniperus phoenicea complex (the others are J. phoenicea
sensu stricto, and J. canariensis).

Two other proposals for translation have been made, but they have remained in
the minority, without finding favour with specialists. The first one is based on the
translation of the Greek from the Septuagint and indicates a tamarisk (see e.g. Wal-
ser 2012, 78-79). This plant is identified as Tamarix aphylla (L.) Karst., an ever-
green tree of arid environments up to 10 m high: it grows in wadis in desert areas
of the Negev and the Dead Sea, and thanks to the depth of its root system it is able
to survive in places with low rainfall and high salt content of soils (Grilli Caiola,
Guarrera, and Travaglini 2013, 134). But according to Moldenke and Moldenke
(1952, 122), tamarisks can be discarded among the translation possibilities for this
verse of Jeremiah.

The final proposal was formulated by Hareuveni (1991, 67-72) who pointed to
the apple of Sodom (Calotropis procera (Ait) R. Br.), and revisiting researches con-
ducted in 1938 by his botanist parents. This indication is based on the biblical role
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of the plant according to the Bedouin tribes of the wilderness of Jericho and the
position of the leaves on the tree that resemble the palms of hands raised in prayer:
this analogy is based on Ps 102 where the Hebrew term is used with the meaning of
a derelict, helpless, destitute person (Ps 102:18). The plant is a small tree up to 3 to
5 m high, growing in oases with high temperatures, common in the Dead Sea areas
and the lower Jordan Valley (Zohary 1982, 122; see also Danin 1999, 114-15).
However, according to specialists this proposal encounters some problems. Sol-
ange Maillat and Jean Maillat (1999, 108) note that if one understands the Hebrew
term in the sense of an isolated tree, then any tree or shrub growing in isolation
could be appropriate. According to Zohary, the apple of Sodom is only mentioned
in the Jewish War and not in the Bible and it would be a symbolic concept (Zohary
1982, 122).

In conclusion, most authors consider the plant of Jer 17:6 to be a juniper. The
resulting image is that of a small tree growing isolated in inaccessible desert loca-
tions. However, the translation with juniper does not seem to be so safe among insid-
ers: there are indeed a few discrepancies. Some authors, while indicating juniper as
the main choice, express doubts about the identification of the plant species (United
Bible Societies 1980, 131; Segura Munguia and Torres Ripa 2011, 69-71), pointing
out the difficulties of interpretation. The Arabic term referring to junipers seems
more generic: some authors (Maillat and Maillat 1999, 114; Musselman 2007, 280)
report that in Morocco it also refers to tree thyine (Tetraclinis articulata (Vahl) Mas-
ters). Recently, other authors have not mentioned Jer 17:6 among biblical passages
containing references to plants, and they prefer to treat junipers in a general way, ei-
ther as a genus or as a hypothesis of translation for other Hebrew terms (Jensen 2020,
32, 37-41; Musselman 2012, 78-79). Furthermore, in antiquity, juniper may have
been confused with other plant species (see e.g. Meiggs 1982, 410-20). The system-
atic of the genus Juniperus is actually controversial and still subject to verification
(Grossoni et al. 2018, 314). Moreover, Zohary, as well as indicating juniper, also
quotes Jer 17:6 for salt deserts in relation to Suaeda spp., known as sea blite, a plant
growing in the desert, especially with saline ground (Zohary 1982, 150).

2.2. Exegetical Interpretations

The exegetical interpretations of certain Hebrew terms referring to the plant world,
especially in the past, may have been misleading in the search for the botanical spe-
cies (Musselman 2012, 2), but the information that can be gleaned from them is use-
ful. In fact, the translation indicated by scholars can be considered a symbolic inter-
pretation of a plant image: this allows one to understand the general idea that the
scholar had, despite not having the necessary expertise in botany.

For the term of Jer 17:6 lexicons have generally accepted indications from bota-
nists, albeit with some exceptions and for this reason the prevailing translation is
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juniper. William McKane’s (1986, 388-94) proposal to interpret Jer 17:6 in a differ-
ent way from the vegetal sphere has not found favour among scholars. This transla-
tion, referring to a destitute man (Ps 102:18), was already assumed in the past (Keil
1880, 281-82). In general Hebrew dictionaries point out the two meanings for the
term 7y7Y based on the biblical reference: juniper referring to Jer 17:6 and helpless
for Ps 102:18. Sometimes the meaning was combined with that of the term 97y
(Jer 48:6), which, however, has textual criticism problems. Some lexicons also men-
tion the translation with tamarisk (Koehler et al., 1994, 887; Reymond 1995, 323),
while other dictionaries propose alternative translations, such as thistle (Alonso
Schékel 2013, 656) and broom (Chavez 1997, 334): these last two proposals are an
attempt to make the image of a plant understood using plant categories familiar to
readers. In this sense they can be considered symbolic images and not botanically
correct.

Despite dictionary entries, commentaries generally prefer to remain generic,
and in this case the prevailing translation is shrub or bush. John Goldingay (2021,
408-9) reports that tamarisk and juniper are unlikely because they are well adapted
to the environmental conditions of the desert. In recent years, the translation pro-
posed by botanists with juniper has also become established, but scholars often mean
abush or alow shrub (see e.g. Holladay 1986, 492; Kaiser and Rata 2019, 127,
129-30), and not a small tree. Septuagint and Vulgate point to the tamarisk. Because
of the doubts of translation, some scholars report a few hypotheses among those
proposed by botanists, but the best proposal seems to be the one formulated by Lun-
dbom: after presenting all the different translation possibilities, albeit without a crit-
ical comment, the scholar prefers to translate with juniper and concludes that it is
“a scrubby tree in the wilderness” (Lundbom 1999, 783). This translation allows
a synthesis of the different hypotheses, in particular by combining the image of the
tree with that of the shrub.

The image derived from exegetical studies is therefore that of a shrub or bush
growing in the desert, different, however, from the image proposed by botanists
compatible instead with a small tree. The plant adopted seems to be the juniper, but
without going so far as to indicate the species, while the hypothesis of the tamarisk
is also less frequently accepted. In any case, caution prevails among the exegetes, as
they do not go as far as a specific translation, preferring instead a generic botanical
term. The different interpretations between botanists and exegetes raise doubts, as
the metaphorical image varies depending on the translation: is the man cursed
by God compared to a shrub or to a tree? Is the comparison with the man blessed
by God between two trees or between a tree and a shrub? The study of the biblical
context helps to answer these questions.
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3. Biblical Context

The passage in Jer 17:5-8 describes a wisdom-type image that contrasts the fate of
the wicked who trusts in man with that of the righteous who, on the contrary, trusts
in God; in reality, blessing and curse are covenant categories and not sapiential: ac-
cording to Gianni Barbiero (2012, 79), the two categories are used here in a covenant
context. This passage is often related to Ps 1:3 where the righteous is compared to
a tree planted along waterways, while its proximity to Ps 92 is less frequently re-
ported. Other passages with which Jer 17:5-8 has been associated are Ps 107:33-43,
the allegories of the prophet Ezekiel in Ezek 17:5-10; 17:22-24; 19:10-14 (for these
and further suggestions see Carroll 1986, 351-53; for other formal antitheses see
Allen 2008, 199). The structure of Jer 17:5-8 is constructed as an antithesis between
the cursed man and the man who is blessed, giving rise to two opposing metaphori-
cal images based on the similarity between man and trees. This type of structure,
reported by various scholars, was made explicit by Lundbom (1999, 781-82): the
passage is divided into four stanzas, two describing the cursed man, while the other
two identify the blessed man. The division into stanzas is based on the repetition of
the following expressions: “Cursed / Blessed is the man who trusts in [...]”; “For he
shall become like [...]”; “It will not see / fear when [...]” (Lundbom 1999, 782). The
two parts become equal if a colon is assumed to be missing in v. 6b.

On the basis of this oppositional structure, it is possible to derive some informa-
tion by comparing v. 8 with v. 6. If the blessed man is characterised by an abundance
of water, the cursed man on the contrary lives in arid places with an absence of water.
If the man who trusts in God is not afraid of the dry season, because the water re-
serves enable him to overcome difficulties, the other has drought as a fearful habitu-
al friend. If the blessed man continues to bear fruit without ceasing, the cursed man
will live in a saline environment characterised by the difficulty of development and
a consequent strong reduction or absence of fruit production. Similarly, if the blessed
man is compared to a tree, it can be inferred that the cursed man is generically com-
pared to a non-tree. Therefore, the non-tree category can be interpreted in four ways:
1. The definition is taken in a narrow sense to mean a plant with a non-arboreal

habit, such as a shrub, bush or herbaceous plant.

2. Another interpretation considers the developmental capacity of the plant: it is
a tree that cannot fully develop under difficult environmental conditions and
therefore assumes a reduced size or a different shape. A common example is the
vegetation growing on the coast, which due to wind and sea aerosol takes on
prostrate forms.

3. The comparative term vy (v. 8) is not to be considered as a tree, but as a generic
plant; therefore, the translation would not indicate a plant. But this interpreta-
tion had already been discarded earlier, because it did not find favour with
scholars.
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4. Non-plant should be understood as the loss of some of the plant characteristics
that keep the plant alive. Based on external appearance, one of these characteris-
tics is the loss of leaves, but also a pronounced form of decay evidenced by dry-
ness of plant tissue. This interpretation has been proposed by some scholars
when they mean a bare or naked shrub (Carroll 1986, 350; Barbiero 2012, 77, 81;
Rossi 2022, 902), hence leafless or decaying.

Therefore, the interpretation of the non-tree category has three possible solu-
tions, looking at the external form of the plant, but based on three different condi-
tions: the first hypothesis is based on the plant species, which is not a tree; the second
hypothesis is based on the possibilities of development and growth, it is a tree, but
fails to establish itself as such; the fourth hypothesis is based on the physiological
state of the plant, which shows a state of decay, typical of diseased plants. By analys-
ing the two plant metaphors, the most suitable solution can be derived.

The man who trusts in God (v. 8) is compared to a tree through three elements:
roots, leaves and fruits. The order in which the plant elements are mentioned indi-
cates a process of development and growth: first the roots stretch out towards the
water, thanks to this the leaves of the foliage are green, hence indicating full plant
activity, which in turn allows the fruit to be produced without interruption. On the
contrary, the man who trusts in himself (v. 6) is compared to a plant, but without
mentioning the plant elements: the text cites neither the situation of the root system,
nor the foliage, nor the fruits, and remains silent on any other plant element that
might characterise the metaphor. In this case, the biblical text has a gap and the only
information given concerns the place and environmental conditions where the plant
lives (in the plant metaphor, the fate of the wicked can be linked to the place where
they live, see e.g. Job 8:18; Ps 37:35-36; Ezek 17:3-10; Zech 11:1-2). Therefore, the
man cursed by God does not grow, does not develop and does not bear fruit. It fol-
lows that the interpretation of the non-tree category for the plant living in the desert
is based on its capacity of development and growth: it is a tree that, due to the adverse
environmental conditions, is unable to develop as such, appearing smaller in size or
as a shrub. The fourth hypothesis, which involves the translation with a bare or naked
shrub, is valid if the plant elements are considered in isolation and not all together. In
this case, it could be applied to both leaves and fruits, but it is difficult to image
a plant without a root system living in those environmental conditions. Moreover,
studies on halophytic (salt-tolerant) plants tend to consider the plant as a whole
(Poljakoff-Mayber and Lerner 1999, 125-52).

The location of the plant living in the desert is identified by various scholars as
the area around the Dead Sea (see e.g. Voth 2009, 274; Goldingay 2021, 413), also due
to the presence of generic expressions such as salt land and scorched places. The term
0171, parched places, is a hapax legomenon, but the root 771, to burn, could mean
a place burning for the sun (Holladay 1986, 492). The Septuagint uses a&\ipoig,
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seaside (Muraoka 2009, 26), favouring the indication of the Dead Sea (see also Mc-
Kane 1986, 390). The term 1127y is generally translated as steppe: although in Hebrew
the article accompanying the name may indicate a wider area, from the Jordan valley
to the Gulf of Aqaba, the Hebrew term takes on a generic meaning when combined
with other terms such as desert (Seely 1992, 321-24). Other scholars prefer not to
comment on the location, maintaining a generic profile, while other proposals were
not followed up (for other location proposals see Holladay 1986, 492). The described
environment requires an ecological adaptation of plants to survive in such high salin-
ity locations, typical of halophytic vegetation. However, the interpretation of the cat-
egory “non-trees” leads to the exclusion of this type of plant, in favour of plant spe-
cies that seek to survive outside their optimal range, under adverse environmental
conditions. Furthermore, laboratory studies show that salinity inhibits plant growth,
in particular affecting shoots more than roots (Poljakoff-Mayber and Lerner 1999,
129-31), and confirming that plants develop and grow less under these difficult en-
vironmental conditions.

The oppositional comparison between the two arboreal metaphors reveals an-
other detail: the root 2nt/ describes the tree planted by the water (v. 8), while no in-
dication is given for the plant in the steppe (v. 6), keeping silent about any kind of
action. Various scholars understand this verb with the sense of transplanting (see e.g.
Holladay 1986, 492; Miller 2001, 708; Goldingay 2021, 408), particularly in relation
to Ps 1 (see also Ezek 17:22-23; 19:10-13), emphasising a nuance of meaning: trans-
planting indicates a displacement, a change due to a different initial place of growth,
the starting growth period of the tree took place in another location (Barbiero 2012,
83-84; Lamonaca 2023, 251-52). Applying the meaning to the metaphor, it follows
that the blessed man is open to change; he is thus willing to be transplanted into bet-
ter soil. The change of soil from which nourishment is absorbed refers to man’s inner
conversion, hence the decision to walk in God’s ways. In contrast, the man cursed by
God does not move, besides not growing, he is not open to change, perhaps con-
vinced that what he has is the best place for him. This antithesis between the blessed
man and the cursed man can also be understood as the opposition between life and
death (Brueggemann 2015, 161). The result is a refusal to follow God’s ways and to
rely on the arm of man. Therefore, the absence of movement in the cursed man is not
only a lack of development and growth over time, but also a refusal to move: if the
righteous man stretches out his roots towards the water, the cursed man is still. Ac-
cording to Allen (2008, 200), “the antithesis has the force of a missed opportunity”
(Jer 3:19-4:4). The biblical context emphasises that the cursed man is dependent on
the environment in which he lives: in the metaphor, the severely limiting environ-
mental context is predominant over the plant, which is forced to adapt to the difficult
conditions. In other words, man chooses to be a slave to his environment, unable to
free himself: relying on his own strength, man also becomes a slave to it because he
does not recognise the good (Isa 30:1; Jer 4:22; Ps 146:3).
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Therefore, the metaphor focuses attention on the comparison between the two
vegetation dynamics. The biblical text emphasises the development of the plant that
represents man blessed by God, while it shows the absence of development for man
who, rejecting God, trusts only in himself. The difference lies in the soil in which the
plant decides to grow: abundant water on the one hand, heat, salt and drought on the
other. The discriminating factor between the two plants is therefore the place, the
type of soil in which they sink their roots to absorb the nourishment for their life
(Ezek 17:23; 19:13; Ps 80:10; 92:13-14): God blesses those who rely on him, but those
who reject him live in hardship, a life far from God, a life without that life-giving
water, a non-life. The plant species describing the accursed man is therefore of sec-
ondary value, because the important thing is to preserve the sense of the antithesis
between the two places to live. In this respect, the text favours a generic interpreta-
tion of the plant living in the desert. Also the remark on the wordplay (Carroll 1986,
350), linking the plant name 7y with 917, cursed (v. 5), goes in the direction of
a generic and non-specific translation. In favour of this interpretation is also the fact
that in the biblical passages that have been juxtaposed with Jer 17:5-8, the tree meta-
phors used for comparing the fate of the righteous and the wicked specify the plant
species of the negative term when the positive term is also specified; in other cases
the negative plant term of comparison remains generic. For instance, in Ps 1, the
righteous is likened to a tree planted along streams, while the wicked are like chaff,
one of the products of grain processing. In Ps 92 the righteous is compared to the
cedar of Lebanon and the palm tree, while the wicked are like grass. In Ezek 17, both
the vine that will dry up and the cedar of Lebanon that will become a magnificent
tree are mentioned. Even in other biblical passages, which cannot be directly con-
nected with Jer 17:5-8, the botanical part with a negative value is specified when the
positive part is also specified: in 2 Kgs 14:9, both the cedar of Lebanon and the this-
tle, crushed by a wild beast, are mentioned; in Jdg 9:8-15 the horticultural plants of
olive, fig and vine are mentioned together with the bramble (Ziziphus tree) and ce-
dars of Lebanon, burnt by fire. Therefore, since the positive term is generic, the neg-
ative term will also be generic. Consequently, the best translation for the plant living
in the desert is “shrub,” which maintains the antithesis relationship with the tree
representing the blessed man. The term “shrub” indicates a generic tree species that,
in the difficult environmental conditions described in the text, fails to develop as
a tree and remains in a small and stunted condition. This interpretation also allows
the hypotheses of botanists and exegetes to be reconciled.
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4. Plant Species Hypothesis

A further requirement to enable a better understanding of the metaphor, however, is
to attempt to identify some plant species that may fit the biblical text of Jeremiah:
these are evidently hypotheses that can explain the generic term “shrub,” based on
the biblical and botanical characteristics highlighted. The main difficulty lies in the
fact that the Dead Sea area has undergone changes in vegetation over time due to
various causes, such as human action, climatic fluctuations and earthquakes (for fur-
ther details, see Neumann et al. 2009; Neumann et al. 2010; Litt et al. 2012). There-
fore, the environmental situation today may not correspond to that of the past.

The plant species that seems to best fit the description of the biblical text is the
tamarisk, also based on its current distribution. Trees of Tamarix aphylla are occa-
sionally reported in sandy areas and in the wadis that cross them, covered by sand
mounds, with a maximum height of 5 m (Danin 1999, 114), about half their poten-
tial. In reality, there are also other tamarisk species with a distribution compatible
with the Dead Sea area and reported by other authors (Grilli Caiola, Guarrera, and
Travaglini 2013, 134), such as T. nilotica, common in southern Israel, T. palaestina
and T. tetragyna. Other low frequency tamarisks, such as e.g. T. amplexicaulis, on the
other hand, seem too well adapted to saline soils, even in hot desert areas (Danin
2004, 214-16), to be considered for the text of Jeremiah. In favour of the interpreta-
tion of Tamarix aphylla are the numerous finds of charred wood in the Northern and
Eastern Negev, confirming its presence as early as the 10th-8th centuries BCE
(Liphschitz and Waisel 1973, 31-34).

The other proposed plant species is the Phoenician juniper; unfortunately its
current absence in the Dead Sea area (Danin 2004, 21) compromises its evaluation.
According to the study of Baruch and Goring-Morris (1997, 253), the region of the
Central Negev Highlands is very similar to two areas where this juniper is present
today: the neighbouring regions of Edom and northern Sinai. A recent study on Sinai
measured the mean height for Phoenician juniper trees much lower than its general
tree heights (El-Bana et al. 2010, 172-73). Together with findings in the past, this
could be a confirmation that Phoenician juniper is also potentially a plant species
compatible with the biblical context. In contrast, Juniperus oxycedrus seems unsuit-
able due to its greater moisture requirements (Baruch and Goring-Morris 1997, 256;
Farjon 2013).

Tamarix aphylla and Juniperus phoenicea are also plant species that are not spe-
cialised for the saline and desert environment (for a descriptive ecological record of
the environments in which they vegetate, see Danin 2004, 21, 215); therefore they are
two trees that can survive in border environments. Moreover, the leaves of tamarisk
and juniper are filiform and resemble the image of a bare shrub, but the plant is alive
and retains its peculiarities.
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Conclusion

The study is a model for analysing doubtful cases of the translation of plants in the
Bible, integrating botanists’ proposals with the analysis of the biblical context. Start-
ing with translation suggestions that arose in the botanical field, the study analyses
how they were received by exegetes. In-depth exegetical study is essential to under-
stand the best translation among those proposed.

In the case study (Jer 17:6), the interpretation of the exegetes differs from that
of the botanists: the scholars mainly consider it to be a shrub or a bush, while the
botanists understand it to be a small tree. The analysis of the biblical context indi-
cates a generic translation as “shrub” for the plant living in the desert: it is a plant
that potentially is a tree but due to adverse environmental conditions cannot de-
velop as such. This interpretation allows the two points of view to be reconciled. In
any case, lately there seems to be a tendency in botanical studies of biblical plants
not to indicate the botanical species of Jer 17:6 and consequently to accept a ge-
neric translation. The hypotheses formulated by botanists (tamarisk and juniper)
are both possible, although tamarisk seems more likely on the basis of currently
available data. The two species compatible with the biblical text are Tamarix aphylla
and Juniperus phoenicea.

The comparison of the two metaphors describing the cursed man and the man
blessed by God helps to shift the focus from the species of the plant living in the
desert to the place where the two trees live: a fertile soil irrigated by water against
a sunburnt salt land. The type of natural environment expresses man’s ability to
trust in the Lord or his reticence: in this case, man trusts in himself, rejecting God’s
abundance and fertility. The soil from which trees get nourishment through their
roots expresses the presence or absence of God in man’s life. But the soil is closely
linked to climatic aspects; therefore God can also intervene in human life through
wind, sun and other atmospheric phenomena and change the human situation
(Isa 40:24; Ezek 17:10; Job 8:16-18). The two different natural environments of
Jer 17:5-8 show how man’s choice to trust or not to trust God has consequences not
only on the fertility of the soil from which to take nourishment, but also on the
environmental and climatic conditions that enable development. In other words,
man’s choice has consequences for the living environment: fertile or sterile, able to
bear fruit or unable to generate.

The multidisciplinary approach to the biblical text also makes it possible to high-
light how man who trusts in himself is blocked in his development, static and firm in
his position, clinging to what he has because he is incapable of recognising the good.
The results obtained from comparing the two different development models of man
who relies on God and man who relies on himself, together with botanical data, show
the usefulness of this approach, in which exegetical analysis is combined with data
from environmental disciplines.

VERBUM VITAE 42/2 (2024) 453-469 465



ANDREA LAMONACA

Bibliography

Allen, Leslie C. 2008. Jeremiah: A Commentary. Old Testament Library. Louisville, KY: Westmin-
ster John Knox.

Alonso Schokel, Luis. 2013. Dizionario di ebraico biblico. Edited by Marco Zappella. Translated by
Teodora Tosatti and Rita Torti Mazzi. Cinisello Balsamo: San Paolo.

Alonso Schokel, Luis, and Cecilia Carniti. 2007. I salmi. 2nd ed. Translated by Antonio Nepi.
Vol. 2. Commenti biblici. Roma: Borla.

Balfour, John Hutton. 1885. The Plants of the Bible. 2nd ed. London: Nelson & Sons.

El-Bana, Magdy, Kamal Shaltout, Ahmed Khalafallah, and Hosni Mosallam. 2010. “Ecological
Status of the Mediterranean Juniperus phoenicea L. Relicts in the Desert Mountains of North
Sinai, Egypt” Flora - Morphology, Distribution, Functional Ecology of Plants 205 (3): 171-78.
https://doi.org/10.1016/j.flora.2009.04.004.

Barbiero, Gianni. 2012. Le confessioni di Geremia: Storia di una vocazione profetica. Milano:
Paoline.

Baruch, Uri, and Nigel Goring-Morris. 1997. “The Arboreal Vegetation of the Central Negev
Highlands, Israel, at the End of the Pleistocene: Evidence from Archaeological Charred
Wood Remains.” Vegetation History and Archaeobotany 6 (4): 249-59. https://doi.org/10.1007/
bf01370446.

Beauchamp, Paul. 2004. Salmi notte e giorno. 3rd ed. Translated by Giampaolo Natalini. Assisi:
Cittadella.

Brueggemann, Walter. 2015. Geremia: Esilio e ritorno. Translated by Francesca Carosio. Stru-
menti 68. Torino: Claudiana.

Brueggemann, Walter, and William H. Bellinger. 2014. Psalms. New Cambridge Bible Commen-
tary. New York: Cambridge University Press.

Carroll, Robert P. 1986. Jeremiah: A Commentary. Old Testament Library. London: SCM.

Caudullo, Giovanni, Erik Welk, and Jests San-Miguel-Ayanz. 2017. “Chorological Maps for
the Main European Woody Species” Data in Brief 12: 662-66. https://doi.org/10.1016/j.
dib.2017.05.007.

Celsius, Olaf. 1748. Hierobotanicon, sive de plantis Sacrae Scripturae, dissertationes breves. Amste-
laedami: Wetstenium.

Chavez, Moisés. 1997. Diccionario de hebreo biblico. 3rd ed. El Paso, TX: Editorial Mundo Hispano.

Dafni, Amots, and Barbara Bock. 2019. “Medicinal Plants of the Bible—Revisited” Journal of
Ethnobiology and Ethnomedicine 15: article no. 57. https://doi.org/10.1186/s13002-019-
0338-8.

Danin, Avinoam. 1992. “Flora and Vegetation of Israel and Adjacent Areas” Bocconea 3:18-42.
Accessed Nov 15, 2022. https://www.herbmedit.org/bocconea/3-018.pdf.

Danin, Avinoam. 1999. “Desert Rocks as Plant Refugia in the Near East” The Botanical Review 65
(2): 93-170. https://doi.org/10.1007/bf02857625.

Danin, Avinoam. 2004. Distribution Atlas of Plants in the Flora Palaestina Area. Jerusalem:
The Israel Academy of Sciences and Humanities.

Duke, James A., Peggy-Ann K. Duke, and Judith L. duCellier. 2008. Duke’s Handbook of Medici-
nal Plants of the Bible. Boca Raton, FL: Taylor & Francis.

Elliger, Karl, and Wilhelm Rudolph, eds. 1997. Biblia Hebraica Stuttgartensia. 5th ed. Stuttgart:
Deutsche Bibelgesellschaft.

Farjon, A. 2013. “Juniperus oxycedrus” IUCN Red List of Threatened Species, e. T42243A2965838.
https://doi.org/10.2305/iucn.uk.2013-1.rlts.t42243a2965838.en.

466 VERBUM VITAE 42/2 (2024) 453-469


https://doi.org/10.1016/j.flora.2009.04.004
https://doi.org/10.1016/j.flora.2009.04.004
https://doi.org/10.1007/bf01370446
https://doi.org/10.1007/bf01370446
https://doi.org/10.1016/j.dib.2017.05.007
https://doi.org/10.1016/j.dib.2017.05.007
https://doi.org/10.1186/s13002-019-0338-8
https://doi.org/10.1186/s13002-019-0338-8
https://www.herbmedit.org/bocconea/3-018.pdf
https://doi.org/10.1007/bf02857625
https://doi.org/10.2305/iucn.uk.2013-1.rlts.t42243a2965838.en
https://doi.org/10.2305/iucn.uk.2013-1.rlts.t42243a2965838.en

UNVEILING THE PLANT LIVING IN THE DESERT (JER 17:6)

Goldingay, John. 2021. The Book of Jeremiah. New International Commentary on the Old Testa-
ment. Grand Rapids, MI: Eerdmans.

Grilli Caiola, Maria, Paolo M. Guarrera, and Alessandro Travaglini. 2013. Le piante nella Bibbia.
Roma: Gangemi.

Grossoni, Paolo, Piero Bruschi, Filippo Bussotti, and Federico Selvi. 2018. Parte generale e gim-
nosperme. Vol. 1 of Trattato di botanica forestale. Milano: Wolters Kluwer.

Hareuveni, Nogah. 1991. Desert and Shepherd in Our Biblical Heritage. Translated by Helen Fren-
kley. Neot Kedumim: The Biblical Landscape Reserve in Israel.

Hepper, E. Nigel. 1992. Baker Encyclopedia of Bible Plants: Flowers and Trees, Fruits and Vegeta-
bles, Ecology. Leicester: Three’s Company.

Hepper, E Nigel. 2001. “The Cultivation of the Cedar of Lebanon in Western European Parks and
Gardens from the 17th to the 19th Century.” Arboricultural Journal 25 (3): 197-219. https://
doi.org/10.1080/03071375.2001.9747306.

Holladay, William Lee. 1986. Chapters 1-25. Vol. 1 of Jeremiah 1: A Commentary on the Book of
the Prophet Jeremiah, edited by Paul D. Hanson. Philadelphia, PA: Fortress.

Jensen, Hans Arne. 2020. Il mondo delle piante nella Bibbia. Translated by Fabio Gorian. San Pi-
etro in Cariano: Gabrielli.

Joosten, Jan. 2010. “La critica testuale” In Manuale di esegesi dellAntico Testamento, edited by
Michaela Bauks and Christophe Nihan, translated by Fabrizio Ficco, 15-43. Bologna: De-
honiane.

Kaiser, Walter C., and Tiberius Rata. 2019. Walking the Ancient Paths: A Commentary on Jeremiah.
Bellingham, WA: Lexham Press.

Keil, Carl Friedrich. 1880. The Prophecies of Jeremiah. Translated by David Patrick. Vol. 1. Edin-
burgh: Clark.

Koehler, Ludwig, Walter Baumgartner, Johann J. Stamm, Benedikt Hartmann, Zeev Ben-Hayy-
im, Eduard Y. Kutscher, and Philippe Reymond. 1994. The Hebrew and Aramaic Lexicon of
the Old Testament. Edited by M. E. J. Richardson. Leiden: Brill.

Lamonaca, Andrea. 2023. “LCutilizzo del cedro del Libano nella Bibbia e la metafora forestale
di Sal 92,13-15” Gregorianum 104 (2): 239-59. https://doi.org/10.32060/Gregorianum.
104/2.2023.239-259.

Liphschitz, Nili, and Y. Waisel. 1973. “Dendroarchaeological Investigations in Israel (Tel Beer-
sheba and Arad in the Northern and Eastern Negev).” Israel Exploration Journal 23: 30-36.

Litt, Thomas, Christian Ohlwein, Frank H. Neumann, Andreas Hense, and Mordechai Stein.
2012. “Holocene Climate Variability in the Levant from the Dead Sea Pollen Record.” Qua-
ternary Science Reviews 49: 95-105. https://doi.org/10.1016/j.quascirev.2012.06.012.

Lorenzin, Tiziano. 2009. I Salmi: Nuova versione, introduzione e commento. 4th ed. Milano:
Paoline.

Lundbom, Jack R. 1999. Jeremiah 1-20: A New Translation with Introduction and Commentary.
Anchor Bible, 21A. New York: Doubleday.

Maillat, Solange, and Jean Maillat. 1999. Les plantes dans la Bible: Guide de la flore en Terre Sainte.
Meéolans-Revel: Déslris.

Mazur, Malgorzata, Monika Zielinska, Krystyna Boratynska, Angel Romo, Montserrat Salva-
Catarineu, Katarzyna Marcysiak, and Adam Boratynski. 2018. “Taxonomic and Geographic
Differentiation of Juniperus phoenicea agg. Based on Cone, Seed, and Needle Characteris-
tics” Systematics and Biodiversity 16 (5): 469-82. https://doi.org/10.1080/14772000.2018.
1439120.

VERBUM VITAE 42/2 (2024) 453-469 467


https://doi.org/10.1080/03071375.2001.9747306
https://doi.org/10.1080/03071375.2001.9747306
https://doi.org/10.1080/03071375.2001.9747306
https://doi.org/10.32060/Gregorianum.104/2.2023.239-259
https://doi.org/10.32060/Gregorianum.104/2.2023.239-259
https://doi.org/10.32060/Gregorianum.104/2.2023.239-259
https://doi.org/10.1016/j.quascirev.2012.06.012
https://doi.org/10.1080/14772000.2018.1439120
https://doi.org/10.1080/14772000.2018.1439120

ANDREA LAMONACA

McKane, William. 1986. Introduction and Commentary on Jeremiah I-XXV. Vol. 1 of A Critical
and Exegetical Commentary on Jeremiah. International Critical Commentary. Edinburgh:
Clark.

Meiggs, Russell. 1982. Trees and Timber in the Ancient Mediterranean World. Oxford: Oxford
University Press.

Miller, Patrick D. 2001. “The Book of Jeremiah. Introduction, Commentary, and Reflections”
In Introduction to Prophetic Literature, the Book of Isaiah, the Book of Jeremiah, the Book of
Baruch, the Letter of Jeremiah, the Book of Lamentations, the Book of Ezekiel, vol. 6 of The New
Interpreter’s Bible, 553-926. Nashville, TN: Abingdon.

Moldenke, Harold N., and Alma L. Moldenke. 1952. Plants of the Bible. New York: Ronald Press.

Muraoka, Takamitsu. 2009. A Greek-English Lexicon of the Septuagint. Leuven: Peeters.

Musselman, Lytton John. 2007. Figs, Dates, Laurel, and Myrrh: Plants of the Bible and the Quran.
Portland, OR: Timber Press.

Musselman, Lytton John. 2012. A Dictionary of Bible Plants. Cambridge: Cambridge Universi-
ty Press.

Neumann, Frank H., Elisa J. Kagan, Suzanne Alice Ghislaine Leroy, and U. Baruch. 2010. “Vege-
tation History and Climate Fluctuations on a Transect along the Dead Sea West Shore and
Their Impact on past Societies over the Last 3500 Years.” Journal of Arid Environments 74 (7):
756-64. https://doi.org/10.1016/j.jaridenv.2009.04.015.

Neumann, Frank H., Elisa J. Kagan, Mordechai Stein, and Amotz Agnon. 2009. “Assessment of
the Effect of Earthquake Activity on Regional Vegetation — High-Resolution Pollen Study of
the Ein Feshka Section, Holocene Dead Sea” Review of Palaeobotany and Palynology 155
(1-2): 42-51. https://doi.org/10.1016/j.revpalbo.2008.12.016.

Poljakoff-Mayber, Alexandra, and H.R. Lerner. 1999. “Plants in Saline Environments.” In Hand-
book of Plant and Crop Stress, 2nd ed., edited by Mohammad Pessarakli, 125-52. Books in
Soils, Plants, and the Environment. New York: Dekker.

Post, George E., and John Edward Dinsmore. 1933. Flora of Syria, Palestine and Sinai. Vol. 2 of
A Handbook of the Flowering Plants and Ferns, Native and Naturalized from the Taurus to Ras
Muhammad and from the Mediterranean Sea to the Syrian Desert, 2nd ed. Beirut: American
Press.

Reymond, Philippe. 1995. Dizionario di ebraico e aramaico biblici. Translated by J. Alberto Sog-
gin. Roma: Societa Biblica Britannica e Forestiera.

Rossi, Benedetta. 2022. “Jeremiah” In The Jerome Biblical Commentary for the Twenty-First Cen-
tury, 3rd ed., edited by John J. Collins, Gina Hens-Piazza, Barbara E. Reid, Donald Senior,
and Francis, 875-940. London: Bloomsbury Clark.

Salva-Catarineu, Montserrat, Angel Romo, Malgorzata Mazur, Monika Zielinska, Pietro Minis-
sale, Ali A. Donmez, Krystyna Boratynska, and Adam Boratynski. 2021. “Past, Present, and
Future Geographic Range of the Relict Mediterranean and Macaronesian Juniperus phoeni-
cea Complex” Ecology and Evolution 11 (10): 5075-95. https://doi.org/10.1002/ece3.7395.

Seely, David R. 1992. “Arabah.” In The Anchor Bible Dictionary, edited by David Noel Freedman,
1:321-24. New York: Doubleday.

Segura Munguia, Santiago, and Javier Torres Ripa. 2011. Las plantas en la Biblia. Bilbao: Univer-
sidad de Deusto.

Settembrini, Marco. 2019. Daniele: Introduzione, traduzione e commento. Nuova Versione della
Bibbia dai Testi Antichi 26. Cinisello Balsamo: San Paolo.

468 VERBUM VITAE 42/2 (2024) 453-469


https://doi.org/10.1016/j.jaridenv.2009.04.015
https://doi.org/10.1016/j.jaridenv.2009.04.015
https://doi.org/10.1016/j.revpalbo.2008.12.016
https://doi.org/10.1002/ece3.7395

UNVEILING THE PLANT LIVING IN THE DESERT (JER 17:6)

Tatu, Silviu. 2006. “Jotham’s Fable and the Crux Interpretum in Judges IX” Vetus Testamentum
56 (1): 105-24. https://doi.org/10.1163/156853306775465108.

United Bible Societies. 1980. Fauna and Flora of the Bible. 2nd ed. Helps for Translators. London:
United Bible Societies.

Voth, Steven. 2009. “Jeremiah” In Isaiah, Jeremiah, Lamentations, Ezekiel, Daniel, vol. 4 of
Zondervan Illustrated Bible Backgrounds Commentary, edited by John H. Walton, 228-371.
Grand Rapids, MI: Zondervan.

Walser, Georg. 2012. Jeremiah: A Commentary Based on leremias in Codex Vaticanus. Septuagint
Commentary Series. Leiden: Brill.

Wlodarczyk, Zofia. 2007. “Review of Plant Species Cited in the Bible” Folia Horticulturae 19 (1):
67- 85.

Wrhodarczyk, Zofia. 2018. “Biblical Garden - A Review, Characteristics and Definition Based on
Twenty Years of Research” Folia Horticulturae 30 (2): 229-48. https://doi.org/10.2478/
thort2018-0020.

Wlodarczyk, Zofia, and Anna Kapczynska. 2019. “Biblical Gardens in Word Culture: Genesis and
History” Journal of Agricultural and Environmental Ethics 32 (5-6): 835-54. https://doi.org/
10.1007/510806-019-09801-3.

Zohary, Michael. 1982. Plants of the Bible: A Complete Handbook. Cambridge: Cambridge Uni-
versity Press.

VERBUM VITAE 42/2 (2024) 453-469 469


https://doi.org/10.1163/156853306775465108
https://doi.org/10.2478/fhort-2018-0020
https://doi.org/10.2478/fhort-2018-0020
https://doi.org/10.2478/fhort-2018-0020
https://doi.org/10.1007/s10806-019-09801-3
https://doi.org/10.1007/s10806-019-09801-3
https://doi.org/10.1007/s10806-019-09801-3




