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Abstract
In mountain areas where livestock farming and overgrazing
have led to deforestation and the decrease of forest ecosystem
services for centuries, it is necessary to develop sustainable
strategies to restore forest ecosystems. We here investigate
the case study of Javakheti Highland in the Southern Caucasus (Georgia), which has been largely deforested by longlasting agricultural land use. We performed 87 interviews
with local land-users and stakeholders in order to identify
their knowledge on former and current forest use and to
understand their perspectives for the future woodland development. Nearly all interviewees pointed out the importance
of forest use in former times e.g., the collection of firewood
and non-timber products such as berries, herbs, and mushrooms. Interviewees reported a wide range of purposes for
the extraction of forest products e.g., food production and
medical care with herbs. Accordingly, traditional forestrelated knowledge is still present today, but hardly activated
as many people do not use forests anymore. The major constraints for current and future forest use are the limited total
coverage of woodlands, the prohibition of forest-use, and the
lack of community-based forest management. Therefore, environmental policies favoring forest restoration in Javakheti
Highland should integrate the perception, requirements, and
traditions of local people.
Keywords: Ecosystem services, forest management, multifunctionality, non-timber products, stakeholder involvement
Zusammenfassung
In Berggebieten, in denen Viehzucht und Überweidung
seit Jahrhunderten zur Entwaldung und zum Rückgang
der Ökosystemleistungen des Waldes geführt haben, müssen nachhaltige Strategien zur Wiederherstellung von
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Waldökosystemen entwickelt werden. Im Rahmen einer
Fallstudie untersuchen wir hier das Javakheti-Hochland im
Südkaukasus (Georgien), das durch landwirtschaftliche Nutzung weitgehend entwaldet wurde. Wir haben 87 Interviews
mit lokalen Landnutzern und Interessenvertretern geführt,
um ihr Wissen über die frühere und aktuelle Waldnutzung
zu ermitteln und ihre Perspektiven für die künftige Entwicklung der Wälder zu verstehen. Fast alle Befragten wiesen
auf die Bedeutung der Waldnutzung in früheren Zeiten hin,
z. B. das Sammeln von Brennholz und Nichtholzprodukten
wie Beeren, Kräutern und Pilzen. Die Befragten berichteten
über eine breite Palette von Zwecken für die Gewinnung von
Waldprodukten, z. B. die Nahrungsmittelproduktion und die
medizinische Versorgung mit Kräutern. Dementsprechend
ist traditionelles waldbezogenes Wissen auch heute noch
vorhanden, wird aber kaum aktiviert, da viele Menschen den
Wald nicht mehr nutzen. Die größten Hindernisse für die
derzeitige und künftige Waldnutzung sind die geringe Flächenausdehnung der Wälder, das Verbot der Waldnutzung
und das Fehlen einer gemeinschaftsbasierten Waldbewirtschaftung. Daher sollte eine Umweltpolitik, die auf die
Wiederherstellung der Wälder im Javakheti-Hochland abzielt,
die Wahrnehmung, die Bedürfnisse und die Traditionen der
lokalen Bevölkerung berücksichtigen.
Schlüsselwörter: Multifunktionalität, Nichtholzprodukte,
Ökosystemleistungen, Stakeholder, Waldmanagement
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Introduction

Worldwide, deforestation, overexploitation of forest resources,
forest fires, and the transformation of forests into agricultural land has led to large-scale forest loss and degradation
(FAO 2015). Particularly in mountain areas, large-scale
livestock farming and overgrazing is favouring forest area
loss, degradation of still existing forest ecosystems, and
subsequent erosion processes, which has been recorded in
many mountain areas throughout the world (Löffler 2000,
Rosales 2006, Tapia-Armijos et al. 2015, Röttger et al. 2016,
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Torresani et al. 2020). Since forest ecosystems, additionally
to their contribution to biodiversity, provide manifold ecosystem services, such as, e.g. the production of timber and
non-timber products, the regulation of the landscape water
balance, and the provision of space and for recreation, tourism, and human health (Thorsen et al. 2014, EC 2015, Luque
& Iverson 2016), forest restoration has become a major task
worldwide (Mansourian et al. 2005, Jacobs et al. 2015, Zerbe
2019). Specifically, in highly deforested mountain areas
where land degradation favours erosion and biodiversity loss,
the increase of forest area is a challenge and in line with the
Decade on Ecosystem Restoration, proclaimed by the UN for
2021–2030 (UNEP 2019).
The integration of local knowledge on forest use and management combined with modern practices of forest management
might better root sustainable forest development and restoration in the local communities (Becker & Ghimire 2003, Mayers
2014, Matsvange et al. 2016). The conceptional foundation is
given by traditional ecological knowledge (Williams & Baines
1993, Berkes 2012, McCarter et al. 2014), indigenous forest
knowledge (Asselin 2015), and local knowledge (Kohsaka &
Rogel 2019, see comprehensive survey in Zerbe 2022). We
base our study on forest-related knowledge which is in part
traditional and has been evolved during the past (Parrotta
& Trosper 2012) as well as reflects current perceptions and
future perspectives of the local community. According to
Parrotta et al. (2016), traditional forest-related knowledge
systems share a few objectives and features that distinguish
them from most modern natural resource management practices. These features include (1) sustainability, (2) people’s
relationships, (3) cultural identity, and (4) reciprocity of knowledge sharing. This traditional knowledge can be integrated
into modern approaches of forest management (Rist et al.
2010) and forest inventories as it could help identifying and
classifying plant species, and determining how they are used
for provisioning, regulating, and cultural services (Cummings
& Read 2016).
Despite of the importance of local forest knowledge for a
sustainable land-use management, the conservation of
biodiversity, the promotion of social interactions, and the preservation of identity and cultural heritage, it is alarming how
fast it is being eroded or completely lost worldwide (Collings
2009, Ouédraogo et al. 2014, Aswani et al. 2018). Therefore,
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efforts have to be made to identify local forest-related
knowledge, perceptions, and perspectives and understand
its potential for land-use development and ecosystem restoration. With the case study of the Javakheti Highland in
the Southern Caucasus (Georgia), we investigate the forestrelated knowledge, perception, and future perspectives.
Despite of the high forest coverage of Georgia (about 40 %
of the country is forested, Bziava & Gubeladze 2003), these
highlands are mostly deforested due to historical land-use
development (Zerbe et al. 2019, Fig. 1).
Thus, it is a representative candidate for many high-mountain
areas throughout the world. Against the background that
there currently is a nation-wide decline of forested areas and
forest ecosystem quality (e.g., loss of biodiversity, reduction
of carbon sink potential) in Georgia (Nikolaishvili & Dvalashvili
2015), it is crucial to develop sustainable concepts for forest
restoration, in particular in largely deforested areas and on
degraded forest land. The importance of forests as a natural
resource has become a major issue on the Georgian environmental and land-use policy agenda and is reflected by
the implementation of the new Forest Code (Parliament of
Georgia 2018), which was recently approved by the parliament in 2020. Article I of the Forest Code explicitly appoints
forest restoration as one of its major goals. Such goal is then
outlined more detailed in Part V, which refers also to the
reforestation of areas not covered with forests. The National
Biodiversity Strategy and Action Plan of Georgia (Government
of Georgia 2014) specifies that forest restoration and reforestation should be conducted in line with the requirements of
biodiversity conservation.
With our study, we address the following research questions:
1. What is the traditional forest-related knowledge of local
land users and stakeholders?
2. What is the current perception of these land-users and
stakeholders on forest ecosystems and what is their future
perspective for forest development and forest use?
Based on our results, we derive recommendations for forest
policy and management, rooted in the local communities. We
follow the precondition that a landscape with a variety of landuse types and ecosystems, respectively, which integrates
forests as well as agricultural land can offer more ecosystem
Fig. 1:

Largely deforested Javakheti
Highlands with patches of pine
monocultures (in the foreground).

Abb. 1:

Weitgehend entwaldetes Javak
heti-Hochland mit einigen Kiefernplantagen (im Vordergrund).
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services to the society than a monofunctional landscape with
only one or few land-use types (Polasky et al. 2011, Goldstein
et al. 2012, Zerbe 2022).

2

Materials and Methods

2.1

Study site

Javakheti Highland is located at the border triangle of Armenia, Turkey, and Georgia (Fig. 3), belonging to the Lesser
Caucasus which forms the northern edge of the IranianAnatolian mountain range. The highest peak is Didi Abuli
(3,300 m a.s.l.). The annual precipitation of Akhalkalaki (1,716
m a.s.l.) is about 550 mm, with June recording the maximum
precipitation (100 mm) and January the lowest (25 mm). Winters are long and cold, whereas summers are short and cool
(Messager et al. 2013). The average temperature in January
is -7 °C, while the average in July is 13 °C.
Javakheti Highland is part of the new, i.e. post-Soviet, administrative region Samtskhe-Javakheti, which includes the
two municipalities of Akhalkalaki and Ninotsminda (Fig. 2).
The total population of this region is approximately 70,000
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people with about 45,000 in Akhalkalaki and about 25,000
in Ninotsminda (GeoStat 2016). The forest management is
under the responsibility of the National Forestry Agency at
national level, and the Samtskhe-Javakheti Forest Service at
the regional level, i.e. the Aspindza-Akhalkalaki Forest District. The actual forest cover of the Akhalkalaki municipality is
about 3,500 ha, which amounts for about 3 % of the territory,
and that of Ninotsminda is about 1,100 ha, which amounts
for less than 1 % (Ministry of Environment and Natural
Resources Protection of Georgia 2016). More than 70 % of
the territory of the two municipalities is farmland. Animal husbandry represents the major farming activity, counting about
65,000 cows and 40,000 sheep (GeoStat 2018), in particular
the latter being part of transhumant herds (Fig. 3).
In the Southern Caucasus, agriculture is recorded already in
the 6th millennium B.C. with crops such as, e.g. wheat, barley,
rye, millet, and legumes (Mellaart 1975). With the expansion
of the Ottoman Empire in the 16th century, agriculture with
traditional crops was substituted by cattle breeding, causing
the abandonment of the arable land and their transformation
into pastures (Jalabadze 1972). According to the first comprehensive mapping campaign started by King Vakhushti
Bragationi of Kartli in the 18th century, Javakheti was already
Fig. 2:

The two municipalities Akhalkalaki
and Ninotsminda representing our
study area in Javakheti Highland, in
the Southern Caucasus, at the border triangle of Armenia, Turkey, and
Georgia (from Zerbe et al. 2019).

Abb. 2:

Die beiden Gemeinden Akhalkalaki
and Ninotsminda im Untersuchungsgebiet des Javakheti-Hochlandes
im Südkaukasus am Länderdreieck
Armenien, Türkei und Georgien (aus
Zerbe et al. 2019).

Fig. 3:

The major reason for the deforestation is grazing with cattle and sheep
for centuries.

Abb. 3:

Der Hauptgrund für die Entwaldung
ist die jahrhundertelange Beweidung
mit Rindern und Schafen.
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represented as mostly free of forests and trees. A similar picture was reported in the 19th century (Troizki 1927), when the
region underwent several political and societal transformations, and a massive immigration wave of Armenians (Suny
1994). Today, the major ethnic group in our study region are
Armenians with more than 90 % of the total population (Geo
Stat 2016). During the Soviet period, afforestation activities
led to the largest expansion of forested areas in Javakheti.
When the Soviet Union fell apart, the economy and infrastructure of this region collapsed (Lohm 2007).

2.2
Interviews with local land users and
stakeholders
In order to identify the local forest-related knowledge, perceptions, and future perspectives on forest use and development
in our study area, we conducted interviews with local land
users, partly semi-structured and partly with open questions.
The first round of interviews was carried out within 8 meetings
in 2017 with local householders and stakeholders, organized
by the National Forest Agency of Georgia and the SamtskheJavakheti Forest Service and lasted about 5 to 6 hours.
During these meetings, stakeholders (e.g., state officials from
the Forest Service) and local people were interviewed by
addressing the questions listed in Table 1. Because different
ethnic groups lived in the area (see above), questions were
asked in Russian, Georgian, and Armenian. The interviews
were recoded manually or using a Dictaphone. In the villages
where the interviews were performed, up to 70 % of the local
households was interviewed. In the second round of interviews in 2018, households were directly and randomly visited
in order to enlarge the number of villages covered by our
study. These interviews lasted up to 2 hours. Accordingly, we

collected a representative sample of households in the two
municipalities Akhalkalaki and Ninotsminda (Fig. 4). In total,
87 households, with 59 in Akhalkalaki and 28 in Ninotsminda
were interviewed. In particular, during the direct visits of the
households, a spokesperson was selected by the family who
often was male. This person mainly answered directly without
deliberation among family members.
For the content analysis of our interviews, we followed the
steps recommended by Schmidt (2004), i.e. categorization,
quantification, and detailed case interpretation. The answers
were categorized in
1. past (reflecting traditional knowledge), present (reflecting current perceptions), and future (reflecting future
perspectives),
2. type and purpose of forest use, and
3. ecosystem services provided by the forests (following
MEA 2005).
For the quantification of categories, we applied descriptive
statistics as performed, e.g., by Rist et al. (2010) and OterosRozas et al. (2013) in similar studies. Results encompass
quantitative data (e.g., percentage of specific traditions
present/not present) as well as qualitative information (e.g.,
preferred tree species for forest restoration). To clarify the
main trends of the interviewee answers, we also added significant quotations of the local people. The interpretation of
data will unlock the traditional knowledge on forests and forest use in the discussion and address the potential of forest
restoration of our farming-dominated study area.

Tab. 1:

Questions of the semi-structured interviews in households performed in the municipalities of Akhalkalaki and Ninotsminda in the
Javakheti Highland.

Tab. 1:

Fragen der semi-strukturierten Interviews mit den Haushalten in den Gemeinden Akhalkalaki und Ninotsminda im JavakhetiHochland.

No.

Questions

1

General knowledge on forests: are the forest locations known as well as their past and present use?

2

Traditional rules for the use of forests and forest resources?

3

Perception of forest change in the past decades?

4

Which forest resources are used and for what purposes?

5

Local traditions, events, and ceremonies that involve the forest and/or their products?

6

Lost tradition(s) due to the loss of forest cover and forest diversity?

7

Specific resources in the forests (e.g. plants, fungi, animals) that are used and need to be protected or sustainably
used? State particular plants/organisms if possible.

8

Was forest grazing prohibited in former times?

9

Perception of forest restoration and future forest use?

10

What are your expectations about the future of the village concerning the forests?

11

Perception of positive and negative impact on forests?

12

Which trees can/should be used for forest restoration?

13

Do you feel involved in land and forest management and decision-making?

14

General knowledge on environmental problems in the area?
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Results

Overall, 87 families were interviewed in the Javakheti
Highland. On average, each family consisted of four family
members. Information about the gender, age, and occupation
of the family spokesman (i.e. the interviewee) is reported in
Tab. 2:

Gender, age, occupation, and residence of the 87 interviewees of the Javakheti highland, Georgia.

Tab. 2:

Geschlecht, Alter, Beruf und Wohngemeinde der 87
Befragten aus dem Hochland von Javakheti, Georgien.

Frequency

Percentage (%)

Gender
male

68

76

female

21

24

25–40

13

15

40-55

24

28

55–70

17

20

70–85

4

5

agriculture

63

72

animal husbandry

72

83

other

11

13

Akhalkalaki

59

68

Ninotsminda

28

32

Residence

* Interviewees may have several occupations
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Fig. 4:

Location of the villages in the
Samtskhe-Javakheti region where
the 87 interviews were performed. 14
villages (i.e. ID: 1–14), equivalent to
59 interviewees, were located in the
municipality of Akhalkalaki, and 10
villages (i.e. ID: 15–24), equivalent
to 28 interviewees, were in the municipality of Ninotsminda.

Abb. 4:

Lage der Dörfer in der Region
Samtskhe-Javakheti, in denen die
87 Interviews durchgeführt wurden.
14 Dörfer (d. h. ID: 1–14), die 59
Befragten entsprechen, lagen in der
Gemeinde Akhalkalaki und 10 Dörfer
(d.h. ID: 15–24), die 28 Befragten
entsprechen, lagen in der Gemeinde
Ninotsminda.

Table 2. Most interviewees were male with an average age
of 50–56. Only few interviewees were above 70 years old.
Due to the overall economic structure of the study area, most
interviewees are employed in farming, particularly in animal
husbandry.
As shown in Table 3, interviewees have reported that the use
of forest resources has changed over time. Their perception
is that people used more forest resources in the past (95.2 %
of all answers) than today (64.5 %). In the future, interviewees predicted that people will use even less forest resources
(43.8 %). In the past, wood, either collected from surrounding
forest patches or imported from other regions, pinecones
Tab. 3:

Use of forest resources in the past, present, and future
according to interviewees given in percentage of the
answers.

Tab. 3:

Nutzung der Waldressourcen in der Vergangenheit,
Gegenwart und Zukunft nach Angaben der Befragten in
Prozent der Antworten.

Age

Occupation*

AFSV

Forest resource type

Past

Present

Future

Wood (collected and
imported)

40.5

0.8

25.0

Pinecones and acorns

31.0

4.8

6.3

2.4

10.5

3.1

14.3

20.2

3.1

Mushrooms

4.8

25.8

0.0

Animal fodder

0.0

1.6

3.1

Wild animals

2.4

0.0

3.1

Other

0.0

0.8

0.0

Total

95.2

64.5

43.8

Fruits and berries
Herbs and grasses
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(mostly from Pinus sylvestris L. var. hamata Steven) as well
as herbs and grasses were the most used resources. The
use of mushrooms, fruits and berries, instead, was minor.
The use of animal fodder and wild animals was irrelevant.
Compared to the past, today’s overall forest use has dropped
by approximately 30 %. In particular, the use of resources
for fire making has almost zeroed. Conversely, the use of
mushrooms has rocketed from 4.8 to 25.8 %, and so has the
use of fruits and berries. In the interviewees’ vision for the
future, the use of forest resources is predicted to decrease
by an additional 20 %, approximately. The use of mushrooms
will drop to 0.0 %, herbs and grasses, and fruits and berries
to 3.1 %. Conversely, wood will strongly increase from 0.8
to 25.0 %, while pinecones and acorns will slightly rise from
4.8 to 6.3 %.
As shown in Table 4, interviewees have reported that the
purpose of forest resources extraction or use has changed
over time. Their perception is that people had plenty reasons
to extract or use forest resources in the past, and still have
nowadays with a total of all possible purposes amounting for
96.0 % in the past and 90.2 % in the present. However, this
number is predicted to decrease in the future. In the past,
the main purposes for extracting or using forest resources
were fire making, food and drinks preparation, and medicinal
purposes. Only minorly, they were used for hunting (2.0 %).
Today, food and drinks preparation and medicinal purposes
remain the most important purposes for forest resources
extraction or use. Yet, fire making, which was the most relevant purpose in the past, has now sunk to 9.8 %. Forest
use for recreation, instead, gained importance. In the future,
interviewees predict that fire making will be, once again, the
most relevant purpose for forest resources extraction. Food
and drinks preparation, as well as medicinal purposes will
firmly loose importance.
Tab. 4:

Purpose of forest resources’ extraction or use in the past,
present, and future according to interviewees, given in %
of answers.

Tab. 4:

Zweck der Gewinnung oder Nutzung von Waldressourcen
in der Vergangenheit, Gegenwart und Zukunft nach Angaben der Befragten, in % der Antworten.

Purpose of forest
resource extraction or
use

Past

Present

Future

Fire making

36.0

9.8

21.7

Construction

6.0

0.8

10.9

Food and drinks
preparation

24.0

28.9

6.5

Medicinal

18.0

24.2

2.2

Support to agriculture or
animal farming

10.0

9.0

0.0

Hunting

2.0

1.2

2.2

Recreational

0.0

12.5

2.2

Windbreaking

0.0

3.1

15.2

Other purposes

0.0

0.8

10.9

96.0

90.3

71.7

Total
36

The presence of specific traditions linked to forests and their
resources has not changed remarkably from the past. As
shown in Figure 5, most of interviewees could not declare
any specific traditions celebrated either in the past (69.0 %)
or today (65.5 %).
Figure 6 displays today’s human impacts on forests and
their resources according to our interviews. Interviewees
reported that environmental factors such as the favourable
soil and climate are the main positive types of impact. The
cease of disturbing factors, such as pinecones picking and
forest grazing, is another recorded positive impact. Negative
impacts mentioned are illegal tree cutting, picnicking, the lack
of proper forest management, and forest fires.
According to interviewees, the most important ecosystem
services provided by forests are provisioning, followed by regulating, and cultural services (Fig. 7). Collecting pinecones
and firewood were the mostly cited provisioning services. Soil
erosion prevention, water purification, windbreaking, and soil
organic matter stabilization were the most cited regulating
services. Tourism and improvement of people’s quality of life
were the most cited cultural services.
97.7 % of the interviewees does not feel involved in forest
management. This is either because they do not feel included
in the decision-making processes or do not believe that there
is any active forest management authority. Approximately
34.5 % of the interviewees predicted zero forest area growth,
while 62.1 % predicted positive growth. In fact, interviewees
who did not have any expectations for the future of forests
or could not think of any possible future scenario, were
included in the “zero growth” answer. Most of the reasons
of this answer were related to the immobility of the government. Interviewees responded, for example, that “there is
nothing going on [for the management of forests]” or “I have
no expectations, for years nothing has happened here, so I
don’t except [any improvement] in the future”. One interviewee
predicted a negative growth, arguing that the government is
doing even less than some years ago for the management
and protection of forests. Those who predicted a positive
growth argued that forests will increase in growth height

Fig. 5:

Presence of specific traditions linked to forests and forest
resources in the past and present (n. a. = no answer).

Abb. 5:

Vorhandensein besonderer Traditionen im Zusammenhang mit Wäldern und Waldressourcen in Vergangenheit
und Gegenwart (n. a. = keine Antwort).
Waldökologie, Landschaftsforschung und Naturschutz 21 (2022)
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and area extension, and their resources will become more
abundant, since disturbing factors have decreased (no forest
grazing, pinecone picking, firewood collecting, etc.). When
asked for their preferences of forest type and tree species,
interviewees would choose to plant conifers for forest restoration. The preference of broadleaved trees was as great as
the preference for any type of trees. Among conifers, spruce
(Picea abies [L.] H. Karst.) and pine (Pinus sylvestris var.
hamata) species are the most beloved, while birch (Betula
spec.) among broadleaved trees.

4

Discussion

The use of forest resources in Javakheti Highland over time
has had a strongly decreasing trend. Today, wood extraction

Fig. 7:

Ecosystem services (ES) provided by forests according to
interviewees; interviewees could choose more than one
answer.

Abb. 7:

Ökosystemleistungen (ES), die von Wäldern nach
Meinung der Befragten erbracht werden; die Befragten
konnten mehr als eine Antwort auswählen.

Waldökologie, Landschaftsforschung und Naturschutz 21 (2022)

AFSV

Fig. 6:

Today’s human impacts on forests
and their resources; interviewees
could choose more than one
answer.

Abb. 6:

Die heutigen Nutzungseinflüsse auf
die Wälder und ihre Ressourcen,
die Befragten konnten mehr als eine
Antwort wählen.

from forests has dropped compared to the past. This is mainly
due to the restrictions set by the National Forestry Agency
for forest access and use. Also, the arrival of gas distribution has reduced the people’s need for firewood. “The arrival
of electricity and gas distribution has stopped people from
collecting firewood from the windbreaking forest patches”
an interviewee declared. Nonetheless, our data shows that
the increase of forested areas in the future will once again
incentivize wood extraction from forests. “We can’t cut wood
from forests because it’s prohibited, but we’d be happier if
we could, even though most of the villages in Javakheti have
electricity and gas distribution, people still need and buy
wood” another interviewee claimed.
Despite the extent use of forest resources in the past, traditions linked to forests are rare. “Like us, our ancestors […]
didn’t have any traditions linked to forests” an interviewee
said. Indeed, very few interviewees can recall of past traditions and even less of present ones. This may be due to
social memory loss or simply because specific traditions were
neither celebrated in the past nor today. Nevertheless, some
religion and farm-working related traditions can still be found
in a few families. “[We] go picnicking in the forest at the end
of a hard farm-working season, after hay harvest or the return
of our cattle from the summer pastures. We go picnicking also
to celebrate religious events like ‘Jivanoba’ or when […] some
relatives […] visit us.” Other feastings and religious holidays
for either the Armenian or Georgian population living in the
Samtskhe-Javakheti region include Vardavar in July, Ninooba
(St. Nino’s Day) in June, and the Flower Feast at the beginning of summer (Samtskhe-Javakheti Regional Administration
2020). These old traditions of feastings and religious holidays
might benefit agritourism in the Javakheti Highland, which
has been highlighted by the USAID for its unique regional
attributes (2016, Table 5).
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Tab. 5:

Feastings and religious holidays in the Samtskhe-Javakheti region with unique attributes related directly (e.g., pine trees, wild herbs)
or indirectly (e.g. animal products) to forests, compiled by USAID (2016, adapted) for the development of an agritourism strategy.

Tab. 5:

Feste und religiöse Feiertage in der Region Samtskhe-Javakheti mit besonderen Merkmalen, die direkt (z. B. Kiefern, Wildkräuter)
oder indirekt (z. B. Tierprodukte) mit Wäldern verbunden sind, zusammengestellt von USAID (2016, angepasst) für die Entwicklung
einer Agrotourismus-Strategie.

Festival

Municipality, day or
period of
celebration

Unique products

Unique dishes

Unique experience

“Ninooba”
(St. Nino’s Day)

Ninotsminda
June 1st

All kind of homegrown fruits
and vegetables
available during
this season, Tenili
Cheese (Georgian
cheese variety),
oily bread “Chimeri”, mulberry
sauce “Bakmazi”

Nadughi (curd) seasoned with several wild-growing spices and herbs
such as, e.g. mint, and thyme

Religious rituals in
local churches

“Vardavar or
Vartavar” (Day of
Happiness celebrated by ethnic
Armenians

Ninotsminda
and Akhalkalaki, third
week of July

Fish caught in
local rivers and
lakes

Several Armenian traditional dishes
made from milk products, lamb
meat, beef, vegetables, wild-growing herbs and spices

Core of the celebration is a ritual when
people of various
social groups drench
each other with
water, forest picnics

“Festival of Flowers” (celebration
of the beginning of
summer)

Ninotsminda
first week of
June

Sorrel (Rumex
spec.)

Sorrel soup “Gholos shechamandi”
(in Georgian), “Aveluk” (in Armenian), Matsoni soup which is sour
cream seasoned with e.g., wildgrowing mint and thyme, bread
with spices, herbs, fruits, and local
mushrooms, various pastries such
as, e.g., “Nazooki” (in Georgian),
„Bishi“, “Shakarlama”, and “Kada”

Bird watching, forest
picnics, collecting
mushrooms, pine
chewing gum, pine
pollen collection,
collecting medicinal
plants, bread baking

Poetry festival dedicated to the locally
born ethnical Armenian poets such as
Vahan Teryan and
Victor Hovsepian

Ninotsminda
last week of
July

--

Several Armenian and Georgian
traditional dishes made from milk
products, lamb meat, beef, vegetables, and (also wild-growing) herbs
and spices

Festival of Armenian
poems

Jivanoba, dedicated
to the Armenian
ashugh (bard) and
poet Jivani

Akhalkalaki,
last Saturday of June

Oak cheese as
one of the local
cheese varieties

Several Armenian traditional dishes
made from milk products, lamb
meat, beef, vegetables, and (also
wild-growing) herbs and spices

Festival of Armenian
folk music composed
with songs authored
by Jivani

Forest resources have been harvested for numerous purposes both in the past and present. A list of currently and
potentially used plant species and their purposes in the
Javakheti Highland was recently compiled by Zerbe et al.
(2019). The list, based on literature, experts and traditional
knowledge (Table 6), reports the high diversity of timber
and non-timber products in the Highland. The present study
reveals a potential trend in exploiting these forests products.
For example, today’s popularity of extracting forest resources
for medicinal purposes or the preparation of food and drinks,
might be related to modern perceptions of local and healthy
food (Ickowitz et al. 2016, Rowland et al. 2017).
Soil erosion prevention, water purification, windbreaking and
soil organic matter stabilization are the most cited regulating
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ecosystem services. “I used to grow various vegetables close
to a forest patch. The forest would protect my garden from
the wind, provide shade and better retain water in the topsoil” an interviewee claimed. Also, windbreaking will become
significant. Finally, other purposes such as soil regeneration
and climate stabilization will emerge in the future according
to the interviews. This shows that forests are starting to be
perceived not only for the resources that one can exploit, but
also for their other ecosystem services. This is a trend that
can be observed also in other regions of the world (Muhamad
et al. 2014, Cuni-Sanchez et al. 2019), and that is most likely
related to an increasing global perception of ecosystem services promoted by international initiatives (e.g., MEA 2005,
Leal Filho et al. 2019).
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Tab. 6:

Plant species of the forests and forest edges on the Javakheti Highland which currently are used or potentially could be used for
several purposes, thus indicating also the multifunctionality of the forests (from Zerbe et al. 2019).

Tab. 6:

Pflanzenarten der Wälder und Waldränder auf der Hochebene von Javakheti, die derzeit für mehrere Zwecke genutzt werden oder
potenziell genutzt werden könnten, was auch auf die Multifunktionalität der Wälder hinweist (aus Zerbe et al. 2019).

Purpose of use

Plant species and part of plant used

Timber for furniture and buildings

Stems of Betula pubescens var. litwinowii, Carpinus betulus, Fagus orientalis, Pinus nigra, P. sylvestris var. hamata, Quercus macranthera, Sorbus
aucuparia, Salix excelsa

Fuelwood as energy source

All woody parts from, e.g. Acer pseudoplatanus, Carpinus betulus, C.
orientalis, Betula pubescens var. litwinowii, Fagus orientalis, Juniperus
oblonga, Malus orientalis, Pinus sylvestris var. hamata, Pyrus caucasica, Prunus cerasifera, Quercus macranthera, Rhamnus palasii, Sorbus
aucuparia, S. graeca, Salix excelsa, S. caprea

Food, e.g., for salads and as vegetable

Allium victorialis (leaves and bulbs), A. rotundum (bulbs), Asparagus officinalis (spears), Bunias orientalis (fresh steams), Campanula alliariifolia
(leaves), Heracleum sosnowskyi (fresh or peeled stems) Oxalis acetosella
(leaves), Rumex acetosa (leaves), R. crispus (leaves), Taraxacum officinale
(leaves), Urtica dioica (leaves)

Food as beverage, alcoholic drinks, and
for the production of jams

Fruits from Empetrum hermaphroditum, Fragaria vesca, Malus orientalis,
Pyrus caucasica, Prunus cerasifera (fruits and flowers), P. spinosa, Ribes
alpinum, Rubus idaeus, Rosa spp., Sorbus aucuparia, Sambucus ebulus,
Viburnum opulus, and flowers of Viola odorata

Food as spice and tea

Cichorium intybus var. sativum (roots), Drymosiphon grandiflorus [syn.
Calamintha grandiflora] (leaves), Hyssopus angustifolius (leaves and flowers), Juniperus oblonga (fruits), Mentha aquatica, M. longifolia (leaves),
Nepeta supina (leaves and flowers), Origanum vulgare (leaves and flowers), Thymus collinus (leaves and flowers), Ziziphora serpyllacea (leaves
and flowers)

Food from edible mushrooms

Fruiting body of Agaricus augustus, A. silvaticus, Boletus edulis, Bovista
nigrescens, Clitocybe nebularis, Coprinus micaceus, Lactarius deliciosus,
L. scrobiculatus, Marasmius oreades, Mycetinis scorodonius, Russula
cyanoxantha, R. emetica, R. lepida, Suillus granulatus, Tricholoma
portentosum

Fodder for animals

Agrimonia eupatoria, Agrostis tenuis, Agropyron cristatum, Alchemilla spp.,
Anthoxanthum odoratum, Anthriscus sylvestris, Anthyllis variegata, Astragalus spp., Briza media, Bromus variegatus, Bupleurum spp., Carex spp.,
Carum spp., Cerastium spp., Chaerophyllum spp., Cicerbita macrophylla,
Cynosurus cristatus, Dactylis glomerata, Dianthus spp., Lactuca serriola,
Lapsana grandiflora, Lathyrus spp., Lotus caucasicus, Medicago spp.,
Melandrium spp., Melilotus officinalis, Nardus stricta, Phleum pratense,
Poa alpina, Rumex spp., Silene spp. Stellaria media, Stipa pulcherrima,
Trifolium alpestre, T. caucasicum, T. repens, T. pratense, Vicia grandiflora,
V. variabilis, Urtica dioica, additionally trees when branches with leaves are
cut or could be reached by the animals, e.g., Salix caprea

Medicine

Achillea millefolium (leaves), Alchemilla caucasica (leaves), Anchusa officinalis (leaves and flowers), Anthemis cotula (leaves), Cichorium intybus var.
sativum (roots), Dactylorhiza euxina (roots), Equisetum palustre (leaves),
Galium verum subsp. verum (leaves and seeds), Gentiana cruciata (roots),
Malva neglecta (leaves and seeds), Melilotus officinalis (flowers and roots),
Mentha aquatica, M. longifolia (leaves), Primula macrocalyx (roots), Pyrethrum coccineum (flowers), Sanguisorba officinalis (leaves), Sambucus
ebulus (fruits), Tussilago farfara (leaves), Valeriana officinalis (roots), Viburnum lantana, V. opulus (fruits), Urtica dioica (whole plant)
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beekeeping
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Flowers and pollen, respectively, from trees and shrubs such as Acer pseudoplatanus, Prunus cerasifera, P. spinosa, Phyladelphus caucasicus, Pyrus
caucasica, Pinus sylvestris var. hamata, Rhamnus palasii, Ribes alpinum,
Rosa spp., Rubus idaeus, Salix excelsa, S. caprea, Sambucus ebulus,
Viburnum opulus, V. lantana
Flowers and pollen, respectively, from herbs such as Allium spp., Aegopodium podagraria, Arctium lapa, Cichorium intybus, Cirsium spp., Echium
vulgare, Echinops sphaerocephalus, Geranium spp., Heracleum transcaucasicum, H. sosnowskyi, Hyssopus angustifolius, Lamium album,
Leontodon hispidus, Lythrum salicaria, Mentha aquatica, M. longifolia,
Melilotus officinalis, Medicago spp., Nepeta spp., Origanum vulgare, Pastinaca armena, Persicaria maculosa (syn. Polygonum persicaria), Potentilla
anserina, Prangos ferulacea, Taraxacum officinale, Trifolium spp., Tussilago farfara, Salvia spp., Sanguisorba officinalis, Sedum spp., Serratula
quinquefolia, Sinapis arvensis, Solidago virgaurea, Stachys spp.,Thymus
spp., Valeriana spp., Vicia spp., Ziziphora serpyllacea
The moss Brachythecium salebrosum for wintering the bees in the
beehives

Ornamental

Trees such as, e.g. Acer pseudoplatanus, Rhamnus palasii, Philadelphus
coronarius, Pinus sylvestris (cones), and Salix excelsa
Herbs such as, e.g. Aconitum spp., Anemonastrum fasciculatum, Aquilegia
olympica (syn. A. caucasica), Betonica macrantha, Campanula spp. (C.
alliariifolia, C. aucheri, C. glomerata, C. latifolia, C. sarmatica), Centaurea
spp., Dactylorhiza euxina, D. urvilleana, Delphinium schmalhausenii, Dianthus multicaulis, Fritillaria latifolia, Gladiolus dzavakheticus, Gymnadenia
conopsea, Iris sibirica, Lilium szovitzianum, Muscari sosnowskyi, Onobrychis transcaucasica, Onosma caucasica, Papaver orientale, Primula algida,
P. auriculata, P. macrocalyx, P. palasii, Pulsatilla georgica, P. violacea,
Rosa spp., Salix excelsa, Scabiosa caucasica, Scilla armena, S. rosenii,
Scorzonera ketzkhovelii, Teucrium orientale, Viola arvensis, V. odorata, V.
oreades

In fact, some interviewees understand the importance of
forests on people’s lives, while others believe they are not so
important. This is confirmed by the high number of people
who could not answer the question about today’s impacts
on forests. Forests are disconnected from their lives. There
are no positive or negative interactions in their opinion. Conversely, other interviewees could clearly define positive and
negative impacts on forests, meaning that their interaction
with forests (or the one of their circles) is still present. The
most significant positive impacts on forests are the favourable
soil and climate conditions of the region. In some villages, the
cease or reduction of disturbing factors such as farm animal
grazing and pinecones picking are also addressed as positive impacts. Also, illegal tree cutting by poachers, forest fires
and picnic littering are negatively perceived by local people.
Littering of forests linked to picnicking is also reported by
Czajkowski et al. (2017) in Poland, which decreases the recreational value of forests.
Based on these results, it becomes obvious that traditional
forest-related knowledge is still present. In a nutshell, this
knowledge mainly comprises the purposes of fuelwood for
energy production and the use of non-timber products for
medicine and food. It is widely acknowledged by the scientific community that traditional forest-related knowledge on
forest use is widespread throughout those climates of the
world where forests are a natural element of the landscape
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(e.g. Donovan & Puri 2004, Rist et al. 2010). This reflects the
durability of land-use practices, even when the respective
ecosystem has strongly decreased in extension in the past
centuries. Accordingly, such practices could on principle be
unlocked and integrated into modern land use.
In this respect, the almost totality of interviewees does not
feel included in forest management decisions. Although governmental bodies have tried to restore control on forests and
cooperation with locals, nearly all interviewees are unsatisfied
with the current situation. Many of them also believe that there
are no locally active forest management authorities. However,
it is shown that a participatory management process can be
enhanced by providing information about the benefits from
forests, increasing the income of local people, improving
education, and strengthening organizational memberships
(Dolisca et al. 2006). The lack of a participatory management
approach might also explain why so many interviewees predict zero or neutral forest growth as plausible future scenario
and thus, the disillusion and negative prospect for future forest development.
A major constraint to forest restoration and the enlargement of forest area is related both, to the Soviet history and
forest-use policy, and to the population and ethnic groups in
the study area. The same outcomes which we found for our
study area has been observed in the neighbouring country
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Armenia. Moreno -Sanchez et al. (2007) claimed that the use
of forests was very limited in the Soviet and later in the independence period. They designated the Armenian forests as
“overstocked and over-mature forests with low density, low
annual growth rates, and poor regeneration.” Forests were
never managed considering all their purposes, such as highvalue timber production, grazing, and recreation (Sayadyan
& Moreno -Sanchez 2006). Since Armenians are the ethnic
majority in the Javakheti Highland, the land use is mainly for
animal farming: animal husbandry and grazing represent a
traditional activity carried out for centuries. Still today, Armenian communities prioritize agriculture and animal husbandry,
from which they obtain food or more immediate economic
benefits. Thus, this traditional activity disconnects forests and
forest use from their culture.
If interviewees were included in the decision-making of future
forest restoration projects, most of them would choose conifer
trees. Spruce and pine species would be the most preferred
species among conifers, while birch, among broadleaves. “I
would prefer pine forests close to our villages because our
community already has some knowledge […] about pine
forests” an interviewee declared. As pollen analytic results
(Messager et al. 2013, 2017) and the current remnants of
forest patches show, there are no natural limitations (e.g.,
climate, soil, water) in most of the study area for forest growth
(Zerbe et al. 2019). Hence, forest restoration is currently more
restricted by forest management rather than natural factors.
The new Forest Code of Georgia (Parliament of Georgia 2018) has been recently approved and will give more
decision-making power to regional and local authorities for
managing forests. Nevertheless, the new Forest Code and
its implementation will have to tackle plenty of challenges.
Firstly, local people are skeptical towards measures coming
from the Central State. This feeling was caused by their long
isolation during the Soviet period and the absence or slowness of governmental plans. Secondly, most of the people
in the Samtskhe-Javakheti highland are Armenians. Their
original culture is not linked to forestry but livestock farming
and agriculture. The disillusionment of local people for the
regional forest management represents the third challenge
for the new Forest Code. Finally, the fourth challenge is the
loss of significance of forests in the daily lives of people. Setting strict restrictions against forest use has pushed away
people from forests.

5

Conclusion

Despite the plenty difficulties, there are some possible breakthroughs to effectively implement the Forest Code in the
Samtskhe-Javakheti highland. Forest use restrictions and the
arrival of gas distribution have not cancelled all the needs of
local people to use forests and their resources. The importance of ecosystem services seems to be already rooted at
least in a part of the local population. Apparently, windstorms,
soil erosion events, the global debate on the climate crisis and
local trash-picking get-togethers organized by young people
have started affecting the environmental sensitivity and
awareness of people. Accordingly, organizing educational
courses about the regulating function of forests can teach
local people about the importance of forest restoration. Experiences, recommendations, and tools are already abundant
(e.g., Tidball & Krasny 2011, Torkar 2016, Pinn 2017).
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