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Abstract: This research was conducted in the Zagatala-
Balakan region to investigate early spring medicinal
plants and their traditional uses by the Avar and Tsakhur
ethnic groups from an ethnobotanical perspective. Field-
work was primarily carried out in Mazimgara, Garakli,
Katekh, and Chaygarishan villages, where plant speci-
mens were collected, herbaria were prepared, and the
GPS coordinates of the localities were recorded. A total
of 23 medicinal plant species traditionally used by these
communities were identified, which are mainly utilized
in the treatment of skin, gastrointestinal, and respiratory
diseases. Furthermore, 22 ethnobotanical interviews
were conducted with local inhabitants across various
age groups. To analyze the collected data statistically,
Use Value (UV) and Relative Frequency of Citation
(RFC) indices were employed. The results demonstrate
the richness of local ethnomedicinal knowledge and its
significance from both scientific and cultural perspec-
tives. The systematic documentation and preservation
of this knowledge are essential for its transmission to
future generations.

Keywords: avars, ethnobotanical indices, medicinal
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INTRODUCTION

Ethnobotany is a multidisciplinary scientific field that
explores the interactions between plants and human so-
cieties, specifically focusing on the traditional uses of
plants [Martin, 1995; Ansari et al., 2023; Malik et al.,
2021; Ozturk et al., 2020, 2023, 2024 a,b,c; Mekonnen

etal., 2022; Singh, Saxena, 2026]. This field is of signif-
icant importance for documenting the use of medicinal
plants by various communities along with the conserva-
tion of biodiversity [Cotton, 1996]. Since traditional bo-
tanical knowledge is often transmitted orally from gener-
ation to generation, preventing its loss remains a critical
and timely scientific challenge [Pieroni, Vandebroek,
2007; Ishtiaq et al., 2024]. The Zagatala-Balakan is one
of Azerbaijan's regions characterized by rich floristic
diversity [Grossheim, 1948]. The Zagatala State Nature
Reserve (ZSNR) is located in this area and stands out for
its high biodiversity, where a large number of medici-
nal plants are naturally distributed. The flora of Azer-
baijan is ethnobotanically diverse and has been widely
evaluated by the local communities across different
regions, being used for traditional purposes throughout
the country [Ibadullayeva, 2013]. The Avar and Tsakhur
ethnic communities living in Zagatala—Balakan region
have been utilizing the local plants for various pur-
poses over years. However, information regarding their
ethnobotanical characteristics especially those which
grow during the early spring. An evaluation of these
plants by local communities has not been studied much.

MATERIALS AND METHODS

Study area. 1t is located on the southern slopes of the
Greater Caucasus range within the Ganikh-Ayrichay
valley; bordered by Georgia to the south, Dagestan
(Russian Federation) to the north, and Balakan and
Gakh districts to the west and east. The relief is pre-
dominantly mountainous in the northeastern parts of the
district, while plains prevail in the southern and south-
western regions. The complex topography and the cli-
matic condition have lead to the development of a rich
floristic diversity. The Zagatala State Nature Reserve
(ZSNR) has been established in 1929 and covers an
area of 47,349 hectares. The landscape is characterized
by mountains and highlands intersected by deep valleys
and rocky riverbanks. The sharp-peaked northern cliffs
remain under snow cover for most of the year, while
the dome-shaped mountains in the southern part are
covered with alpine meadows. The lower and middle
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mountain belts (800-2200 m) are covered with beech
(Fagus L.), hornbeam (Carpinus L.), and oak (Quercus
L.) forests. As elevation increases, these are replaced
by subalpine woodlands, followed by subalpine mead-
ows (up to 2400 m), alpine meadows (up to 3200 m)
and finally, subnival and nival belts. The region is tra-
versed by the high-discharge Mazimchay, Balakanchay
and Katekhchay rivers, which originate in the Greater
Caucasus. The specimens were collected from the areas
located as: 41.770730 N,46,372110 E, 41.770010 N,
46,370990 E, 41.770500 N, 46,371740 E, 41.676350 N,
46,465600 E, 41.770010 N, 46,465600 E in ZNSR.

Field work and sample collection. Field research
was conducted in March 2026 across Mazimgara,
Garakli, Katekh and Chaygarishan areas of ZSNR.
The plant species found in the early spring period were
recorded, the photographs taken and GPS coordinates
for all localities recorded and herbarium materials
were prepared (Fig. 1). A semi-structured interview
method [Martin, 2014] was employed to record the
ethnobotanical data from local population.

Y '»

Figure 1. GPS coordinates and locality data of the
studied sites: 1 - Scilla sibirica Andrews; 2 - Veronica
macrocarpa Vahl; 3 - Dryopteris wallichiana subsp.
wallichiana; 4 - Gagea lutea (L.) Ker Gawl.; 5 -
Ranunculus ficarioides Bory & Chaub.; 6 - R. ficaria L.

Quantitative ethnobotanical analysis. The traditional
botanical knowledge of the informants was
systematically documented, providing details on the
local names of medicinal plants, their intended uses,
and the specific disease categories they are applied
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for treatment [Ozturk et al. 2023; 2024 a, b, c.]. Both
qualitative as well as quantitative evaluations were used
and indices like “Use Value (UV)” and the “Relative
Frequency of Citation (RFC)” applied. These indicators
allowed an assessment of the utilization intensity of
plant species by local communities, their frequency
of citation, and their level of association with specific
therapeutic purposes. The Relative Frequency of
Citation (RFC) index was calculated to determine the
frequency of which each plant species as mentioned by
the informants and RFC was calculated according to the
following formula:

RFC=FC/N

FC (Frequency of Citation) is the number of informants
who independently mentioned the use of a specific
species, N represents the total number of informants
(N=22) participating in the study. The Use Value (UV)
index was applied to determine the relative importance
of each plant species based on its use frequency among
the informants. This index indicates the average
number of uses for a specific plant as reported by each
respondent. The UV was calculated using the following
formula:

UV—ZUi
N

where U, is the total number of distinct uses mentioned
by all informants for a given species, N is the total
number of informants involved in the study.

RESULTS AND DISCUSSION

Our studies lead to a documentation of many medicinal
plant species. According to the results, Cardamine
uliginosa M. Bieb., Caltha polypetala Hochst. ex
Lorent., Rumex alpinus L., and Potentilla erecta
(L.) Raeusch. were found to be widely distributed
throughout the study area. Furthermore, species such
as Colchicum raddeanum (Alboff) Pobed., Corylus
avellana L., Viola tricolor L., Amygdalus communis
L., Senecio vernalis Waldst. & Kit, Tussilago farfara
L. and Lamium amplexicaule L. were recorded during
the early spring season. The phenological observations
revealed that the flowering phase for certain species
initiates as early as January—February; but more than 35
species start flowering during March and April, while
the remaining bloom during April-May period. The data
indicates that the region possesses high biodiversity in
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terms of its early spring flora and ethnobotanically a
total of 23 medicinal plant species were documented
as being utilized by the local communities for various
therapeutic purposes.

The flowering of approximately 37 plant species was
recorded within the ZSNR in Zagatala—Balakan region
during the early spring period. Ethnobotanical surveys
revealed that 23 of these species possess significant
ethnobotanical value. Early phenological observations
indicated that certain species initiate flowering in
January and February, while the majority bloom between
March and April. The remaining species survive in
their vegetative and generative phases during April—
May; thereby confirming a high biological diversity
of the region's early spring flora. In all 23 medicinal
plant species are utilized by the avar and sakhur
communities. These are primarily employed in the
treatment of digestive, respiratory, and dermatological
diseases [Malik et al. 2021]. Most of these plants serve
dual purposes as both medicine and food. Specifically,
Foeniculum vulgare Mill., Anethum graveolens L.,
Allium ursinum L, Malva sylvestris L. and Ficus carica
L. exhibited high frequencies of use. Among plants used
strictly for medicinal purposes, Hypericum perforatum
L., Plantago major L. and Sambucus nigra L. were
found to be predominant.

Quantitative analysis using Use Value (UV)
and Relative Frequency of Citation (RFC) indices
demonstrate a significant variation in utilization
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intensity among the species (Table 1). The highest values
were observed for Anethum graveolens, Foeniculum
vulgare Mill. and Castanea sativa Mill., whereas Rosa
canina L., Tilia cordata Mill., Rumex acetosa L. and
Mespilus germanica L. showed moderate use values
The species like Chelidonium majus L., Quercus robur
L. and Potentilla erecta (L.) Raeusch., have shown a
lower utilization intensity with limited ethnobotanical
knowledge. Furthermore, the findings confirm that
traditional botanical knowledge remains actively
preserved and is transmitted across generations within
the local communitie.

Most of the identified species are medicinal plants
with abundant reserves. Under mild weather conditions,
some species begin flowering in January—February.
Generally, early spring plants start flowering in March,
whereas late-flowering species bloom in April-May.
However, due to the mild weather conditions in February
of'this year, premature flowering was observed in several
species (Table 2). During the expedition a total of 37
species belonging to 27 genera and 21 families were
collected from the study area. Herbarium specimens
were identified and analyzed based on their life forms
(Fig. 2). These early spring plants are distributed across
forests, meadow ecosystems, fields, and pastures. They
form temporary clusters characterized by the shifting of
phenological phases and seasonal aspects.

Life forms of plants. The analysis of the flora according
to life forms is of great importance for studying the
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Figure 2. Distribution of life forms among the early spring plant species.
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Table 1. Values of RFC and UV indices for the ethnobotanical flora of the Zagatala-Balakan region.

Scientific Name Use Category Number of 2Ui uv RFC
Informants

Hypericum perforatum L. Medicinal 18 9 0.41 0.82
Plantago major L. Medicinal 13 6 0.27 0.59
Rhus coriaria L. Medicinal, food 11 4 0.18 0.50
Quercus iberica L. Medicinal 5 4 0.18 0.23
Viola odorata L. Medicinal, food 6 0.27 0.27
Mespilus germanica L. Medicinal,food 11 7 0.32 0.50
Rosa canina L. Medicinal,food 20 11 050 0.91
Stellaria media (L.) Vill. Medicinal, food 14 5 0.23 0.64
Anethum graveolens L. Medicinal, food 22 21 0.95 1.00
Foeniculum vulgare Mill. Medicinal, food 22 21 0.95 1.00
Chelidonium majus L. Medicinal 4 4 0.18 0.18
Ficus carica L. Medicinal, food 21 8 0.36 0.95
Potentilla erecta (L.) Racusch. Medicinal 5 3 0.14 0.23
Malva sylvestris L. Medicinal, food 5 0.23 0.91
Sambucus nigra L. Medicinal 8 4 0.18 0.36
Tilia cordata Mill. Medicinal 15 9 0.41 0.68
Arctium lappa L. Medicinal 11 7 0.32 0.50
Rumex acetosa L. Medicinal, food 13 8 0.36 0.59
Castanea sativa Mill. Medicinal, food 22 21 0.95 1.00
Rosmarinus officinalis L. Medicinal 16 9 0.41 0.73
Carum carvi L. Medicinal, food 20 7 0.32 0.91
Inula helenium L. Medicinal 19 11 0.50 0.86
Allium ursinum L. Medicinal, food 21 14 0.64 0.95

Table 2. Demographic profile and socio-economic characteristics of the informants.

Informants (n=22)

Age group (55-72)

Occupation

Education Le

vel

Male 6

Female 16

55-64

56-72

driver, farmer, forester,
ranger huntsman
retiree, housewife,

vendor, teacher, cook

secondary

higher, secondary,
incomplete secondary

characteristics of phytocenoses; the results are presented
in Figure 2.

Tree: Celtis caucasica Willd. Shrubs: Cornus
mas L, Berberis integerrima Bunge, Prunus spinosa
L., perennial — Lathraca squamaria L., Dryopteris
wallichiana subsp. wallichiana, Viola odorata L.,
V. tricolor L., Viscum album L., Ficaria calthifolia
Rchb., Caltha polypetala Hochst. Ranunculus
ficarioides Bory & Chaub., R. ficaria L., Nonea lutea
(Desr.) DC., Corydalis caucasica DC., C. cava subsp.
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marschalliana, Anemone caucasica (Rupr.) Holub.
Chelidonium majus L., Scilla siberica Andrews,
Primula vulgaris Huds., Rumex alpinus L., Potentilla
erecta (L.) Raeusch., Colchicum raddeanum (Regel) K.
Perss., Tussilago farfara L., Veronica macrocarpa Vahl,
Allium paradoxum (M.Bieb.) G.Don, Allium ursinum L.,
biennial — Euphorbia helioscopia L., Valeriana rimosa
(Bastard) Christenh. & Byng, Valerianella uncinata (M.
Bieb.) Dufr., V. dentata (L.) All, V. carinata, Cardamine
ulignosa L., Holosteum glutinosum (M. Bieb.) Fisch. et
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C. A. Mey., annual — Senecio vernalis Waldst. & Kit.,
Barbareae arcuta.

These species serve as highly effective ornamental
and medicinal plants, representing a significant natural
resource for our republic. The rational utilization
and conservation of this resource remain a matter of
great relevance. It was noted that the local population
extensively utilizes various beneficial plants from the
regional flora as fodder, food, medicine, essential oils,
vitamins, and for ornamental purposes [Ansari et al.
2023]. Many of these plant species possess abundant
natural reserves. Ethnobotanical surveys conducted
among local inhabitants revealed that species such
as stinging nettle (Urtica dioica L.), mountain fennel
(Foeniculum vulgare Mill.), and wild garlic (4/lium
ursinum L.) are widely used in traditional nutrition and

local ethnobotany.

folk medicine. The fresh leaves of these plants are used
in the preparation of traditional fermented products and
various salads (Fig. 3, 4).

Ethnomedicinal beliefs and therapeutic applications.
During the interviews, informants described the species
as a “remedy for numerous ailments” and reported its
widespread use in traditional medicine. According to
local knowledge, the plant is believed to support kidney
function and promote urinary tract health.

A notable element of local folklore indicates that
bears consume this plant immediately after emerging
from winter hibernation in order to cleanse their
digestive system and purify their blood. This traditional
belief is closely associated with the vernacular name of
the species and further supports its perceived detoxifying

properties within the local ethnomedicinal tradition.
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Figure 4. Traditional market presentation of wild Allium ursinum L. (wild garlic/ramsons) used in local

ethnobotany.
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Ethnobotanical surveys and statistical analysis. A total
of 22 informants, representing various age groups, were
selected for the study based on purposive sampling
[Tongco, 2007; Malik et al. 2021] (Table 2).

The medicinal plants were categorized into several
primary health domains based on their traditional
therapeutic applications: gastrointestinal: Anethum
graveolens, Foeniculum vulgare, Carum carvi, Rhus
coriaria, Ficus carica, Potentilla erecta, respiratory :
Tilia cordata, Viola odorata, Inula helenium, Sambucus
nigra, Malva sylvestris, skin diseases: Hypericum
perforatum, Plantago major, Chelidonium majus,
Arctium lappa, Stellaria media, cardiovascular: Rosa
canina, Rosmarinus officinalis, Allium ursinum,
Castanea sativa, urinary: Rumex acetosa, Quercus
iberica, Mespilus germanica.

CONCLUSION

During the expedition period, 37 early spring plant
species belonging to 27 genera and 21 families were
collected from the study areas. Herbarium specimens
were identified and analyzed according to their life
forms, and the GPS coordinates of the observed
localities were accurately recorded.

The survey revealed that 23 plant species are
traditionally utilized by the Avar and Sakhur communities
for medicinal and nutritional purposes. A total of 22
ethnobotanical interviews were conducted among local
inhabitants representing different age groups. Statistical
and analytical processing of the collected data involved
the application of ethnobotanical indices, including
Use Value (UV) and Relative Frequency of Citation
(RFC), in order to quantitatively and qualitatively
evaluate traditional ethnobotanical knowledge. The
analysis demonstrated that Foeniculum vulgare,
Anethum graveolens, Castanea sativa, and Ficus
carica exhibited relatively high RFC and UV values.
In contrast, certain species showed comparatively low
UV and RFC indices, indicating a decline in their role
within traditional knowledge systems and suggesting a
potential risk of disappearance in the future. This trend
was particularly evident in less frequently used species
such as Chelidonium majus and Potentilla erecta.
These indices provide valuable insight into the intensity
of plant use by local communities, the frequency of
citation, and the degree of association with specific
therapeutic applications.

Overall, the findings indicate that Zagatala—Balakan
region possesses a rich ethnobotanical heritage, and the
documentation of this knowledge is of considerable
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importance for both biodiversity conservation and
the preservation of cultural heritage. Future studies
are recommended to focus on the pharmacological
validation of traditional knowledge and the mechanisms
underlying its intergenerational transmission.

The plant resources of Zagatala—Balakan region
possess significant ethnobotanical potential, and their
sustainable utilization may substantially contribute to
regional socio-economic development, biodiversity
conservation, and the preservation of traditional
knowledge. Therefore, it is essential to monitor the
regional flora under both natural and anthropogenic
influences, systematize and clarify the floristic
composition of the area, determine the conservation
status of rare and endangered species, preserve
their genetic resources, and conduct comprehensive
investigations into their arealogical, floristic-taxonomic,
phytogeographical, ecological, and ethnobotanical
characteristics in order to better understand their current
status and conservation priorities.
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Bu moqalo Zaqatala-Balakon bdlgssindo erkon yaz
bitkilorini, onlarin Avar ve Saxur etnik qruplar
torafinden ononavi istifadasini etnobotaniki baximdan
arasdirmaq mogsadile aparilmisdir. Sahs islori asasen
Mazimgara, Qaraqli, Katex vo Cayqarisan kondlsrinds
hoyata kegcirilmig; ilk bahar bitkilori toplanmis,
herbarium niimunsleri hazirlanmig vo  yayilma
montagolorinin GPS koordinatlar1 qeyds alinmisdir.
Homin icmalar torafindan onanovi olaraq istifads edilon
imumilikds 23 dorman bitkisi miisyyon edilmisdir.
Bitkilor asason dori, mado-bagirsaq ve tonoffiis yollart
xostaliklorinin miialicesinda totbiq olunur. Bundan
olave, miixtalif yas qruplarina mensub yerli ohali
arasinda 22 etnobotaniki miisahibe aparilmisdir.
Toplanmis molumatlarin statistik tohlili iigiin Istifada
Dayari (UV) vo Sitatlarin Nisbi Tezliyi (RFC)
indekslarindan istifads edilmisdir. ©lds edilan naticalar
yerli etnotibbi biliklerin zonginliyini, eyni zamanda
elmi, hom do madoni baximdan shamiyyetini niimayis
etdirir. Bu biliklorin sistemli sokilds qorunmasi va
sanadlogdirilmasi onlarin galacak nasillors Otiiriilmasi
ti¢iin zaruri sart hesab edilir.

Acar sozlar: avarlar, etnobotaniki indekslor, darman
bitkilari, sitatlarin nisbi tezliyi, istifads dayari
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ITHOOOTAHMYECKHIA W CTATHCTHYECKHI aHAJIN3
pPaHHeBeCEeHHUX JIEKAPCTBEHHBIX pacTeHUil
3akarano-basakaHnckoro peruona
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HccnenoBanne mpoBeneHo B 3arartana-bamakanckoit
30HE C IeNbI0 M3Y4YeHHs] PAaHHEBECEHHUX PAacTEeHUil U
WX TPAAWIIMOHHOTO WCIOJB30BAHUSA MPEICTABUTEIIMHU
aBapCKOW M LAXypCKOW 3THHYECKUX TPYIH B 3THOOO-
TaHU4ecKoM acriekte. [loneBrie paboTHl MPOBOIMINCH
IIPEUMYILIECTBEHHO B cCc Maseimrapa, ["apaxibl, Karex
u Yaifrapumras, e OCYIMIECTBISIICS cOOp paHHEBe-
CEeHHUX PACTEHUH, IMOJITrOTOBKAa repOapHBIX 00pas3IoB
u peructpanus GPS-koopauHaT MecT mpou3pacTaHusl.
B 0o06mieit crmokHOCTH OBUTO UACHTHPUITUPOBAHO 23 J1e-
KapCTBEHHBIX PACTEHHS, TPATUIIIOHHO HCIIOIb3YEMBIX
€THUM HaceJeHHeM. PacTeHHs NPUMEHSIOTCS NpenMy-
IIECTBEHHO NPH JICUEHUH KOKHBIX, KeTyT0IHO-KHIIEeY-
HBIX ¥ pecnupaTropHbIX 3aboneBanuii. [lomumo storo,
MpoBeNIeHO 22 ITHOOOTAaHWYECKUX MHTEPBBIO Y MECT-
HOTO HAaCEeJIEHUS Pa3IUYHbIX BO3PACTHBIX TPYII CPEMH.
Jna craructudeckoro aHanmu3a COOpPaHHBIX JaHHBIX
HCTOJIB30BAIMCh MHACKCH LlenHocTn Mcnonb3oBaHus
(UV) u OtHocurensHoit Yactors! Llntuposanus (RFC).
[TomyuenHble pe3yabTaThl JEMOHCTPUPYIOT OOTaTCTBO
MECTHBIX ITHOMEIUIIMHCKIX 3HAHUN U MX 3HAYUMOCTh
KaK C HAy4yHOH, TaK U C KyJIbTYpPHOH TOUKH 3pEHUS.
Cucremarnyeckoe COXpaHEeHHE M JOKYMEHTHPOBaHHE
9THUX 3HAHUH MPU3HAETCA HEOOXOAUMBIM yCIIOBHEM IS
UX Mepenayy OyIymuM MOKOJICHUSM.

Knrwouesnie cnosa: asapvl, smuobomanuyeckue UHoex-
Cbl, JEKAPCMEEHHbIe PACMEHUs, OMHOCUMETbHA Ya-
Cmoma yumupoeanus, YeHHOCHb UCTONb308AHUS



