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Abstract: The study was conducted during 2023 and
2024 in the lowland areas of Karabakh, specifically in
the districts of Tartar, Aghjabadi, Barda, and Aghdam,
using ethnobotanical and phytosociological methods.
The main objective of the research was to assess the
cenopopulations of widely distributed leguminous spe-
cies traditionally used in folk medicine and to document
the associated indigenous knowledge. It was found that
the value of use was the highest in Melilotus officinalis
(0.70), Trifolium repens and T. pratense (both 0.61)
according to the number of citations, while Glycyrrhiza
glabra (91.06%) and Coronilla varia (98.37%) had
higher reliability degree in some diseases. These plants
are primarily employed by local communities in the
treatment of rheumatism, gastrointestinal, and respira-
tory ailments. Considering their high use value and wide
range of applications, the ontogenetic structure and sta-
tus of their cenopopulations were evaluated within the
plant communities where they occur. Based on the de-
velopment of ontogenetic stages, the following patterns
were observed: cenopopulations I and VI exhibited cen-
tralized ontogenetic spectra; population IV displayed a
bimodal structure; populations I and V were left-skewed;
while population III was right-skewed. Evaluation of
age and efficiency indices showed that cenopopulations
I, 1V, V, and VI are of transitional type (A= 0.44-0.54;
=0.53-0.71), population II is mature, and population III
is aged (A=0.47-0.57; ® = 0.60-0.71).

Keywords: ethnobotany, Glycyrrhiza glabra, indigenous
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INTRODUCTION
The role of useful plant species in natural ecosystems,
their significance in national economies, and their ef-

ficient and sustainable use are key factors in ensuring
biodiversity conservation and sustainability [Heywood,
2013; Ibadullayeva, 2020; Anil, 2022]. Among local
communities, the use of beneficial plants is rooted in
indigenous knowledge and meets the demand for me-
dicinal and fodder resources [Bousta, Ennabili, 2011].
According to the World Health Organization (WHO),
medicinal plants — a major subset of useful plants —
fulfill the healthcare needs of approximately 80% of
the global population [World Health Statistics, 2024].

Traditional medicine, based on natural
resources, is considered essential due to its
accessibility, affordability, and practicality, even
in the most remote regions. Unlike scientific
medicine, traditional medicine is a non-
conventional form of healing that transmits
knowledge about the use of natural remedies
from generation to generation. It is shaped by the
customs, traditions, cultures, and millennia-old
practices of diverse peoples [Ralte, Singh, 2024].

Different cultures have their own unique
methods of using and administering plants.
In order to collect the knowledge acquired by
different ethnic groups living in various regions
— often through centuries of practical experience
— and to identify new potential uses of natural
resources, systematic ethnobotanical studies have
been conducted in Azerbaijan over the past decade
[Aghayeva, Ibadullayeva, 2012; Ibadullayeva
et al., 2017; Ibadullayeva, 2024]. Such studies
contribute to the renewal of existing knowledge
and lead to scientifically grounded conclusions
based on more accurate and reliable information.

Currently, in the fields of botany and plant
ecology, the population-ontogenetic research
method for medicinal plants is used to characterize
the individual development of a species within
a specific plant community [Smirnova, 1976].
One of the key features of each cenopopulation
(CP) is its ontogenetic spectrum. The absence or
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weak representation of any particular ontogenetic
stage may lead to the degradation of the CPs,
resulting in processes such as succession and fluctuation.
Preventing such outcomes begins with identifying the
condition and typological characteristics of the plant
communities from which medicinal plants are harvested.

The main objective of this study is to assess the CPs
of leguminous species that are widely distributed and
traditionally used in folk medicine in the lowland regions
of Karabakh. Additionally, the study aims to scientifically
validate and document traditional knowledge related to
these species and to contribute to the advancement of
ethnobotanical science in the region.

MATERIALS AND METHODS

This study was conducted during 2023-2024 in the
lowland districts of Karabakh. The main objective
was to collect data on plant species widely used by the
local population for various purposes and to inform
communities about additional medicinal uses recognized
in global scientific literature.

Collection and identification of plant specimens. Field
expeditions were organized throughout the year to
Tartar, Aghjabadi, Barda, and Aghdam districts in the
Karabakh lowland. Interviews were carried out in
the three districts mentioned above, as well as in the
Shamkir, Goranboy, Ganja, and Gazakh districts, where
the population from these districts moved as refugees.
These expeditions were carried out six times each
year. In total, 68 plant specimens were collected, and
deposited to the Herbarium of the Institute of Botany

(BAK). Plant identification was conducted using the
“Flora of Azerbaijan” [1954], while nomenclatural
updates were made in accordance with The World Flora
Online database [WFO, 2025].

Ethnobotanical ~ surveys.  Information on  the
ethnobotanical value of the plants was obtained from
65 local residents aged 40 and above, residing in the
study area. Ethnobotanical methods and techniques were
employed during semi-structured interviews [Chursin,
1929; Cotton, 1996]. The interviews were conducted
across 21 villages within the study region.

Among the participants, 44 were women, 11 men,
and 10 traditional healers (Fig. 1). Initially, data were
collected on common and frequently treated ailments,
local names of plants, their uses, habitats, methods
of harvesting and drying. Special survey forms were
developed for questionnaire-based interviews. During
this process, the participants’ traditional knowledge
about medicinal plants was recorded and documented.

Phytosociological methods. In the classification of
vegetation, classical ecological-phytosociological and
dominance principles were applied, based on the works of
prominent researchers [Lavrenko, 1957]. Geobotanical
descriptions were carried out using the structural and
compositional characteristics of plant communities,
as well as floristic and geobotanical indicators as key
criteria.

To characterize the developmental stages of individual
plants, the concept of discrete ontogenetic description
was employed [Jivatovski, 2001]. During the fieldwork,
sample plots were established within the phytocenoses,
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Figure 1. Ethnobotanical surveys (2023-2025 years) conducted among the local population in the

lowland areas of Karabakh.
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and the ontogenetic stages of plants were recorded and
analyzed accordingly. The integral characteristics of the
demographic structure within each cenopopulation were
determined using age and vitality (effectiveness) indices.
5 Xki-m
Age coefficient (A) B N

Here, i represents the ontogenetic stage, ki is the value
assigned to that stage, n; is the number of individuals
in stage i, N is the total number of individuals in the
population, and i also reflects the state of the population.

DU
w="c—
Vitality coefficient (w) zn

where n, is the number of plants, i is the condition,
and e, is the efficiency of the plant.

The absolute maximum classification criterion of A.A.
Uranov and O.V. Smirnov [Smirnov, 1976] and the delta
omega classification of L.A. Zhivatovsky [Zhivatovsky,
2001] were used to determine the type of CPs.

RESULTS AND DISCUSSION

Based on our findings, the majority of the twelve
leguminous species used for medicinal purposes are
herbaceous plants, distributed across various habitats
ranging from plains to mountainous rocky slopes,
cultivated fields, meadows, and shrublands. Among
these species, Ononis arvensis L., Trifolium repens
L., and Glycyrrhiza glabra L. were recorded within
six cenopopulations in the Aghjabadi and Barda
districts. These populations were associated with plant
communities such as wormwood-grassland, grassland-
barren brome (Cynodonetum dactylon-Glycyrrhizosum
glabra) and tamarisk-horned bean-fescue (Tamarixeta-
Alhagietum-Aeluropusosum) assemblages.

Considering the high use value and broad application
of all three species, the ontogenetic structure and
condition of their CPs in the communities where
they are collected were assessed (Tab. 1). During
ontogenesis, plants undergo significant morphological,
physiological, and biochemical changes. Accounting
for ontogenetic variability is crucial both in botanical
research and practical plant cultivation. To obtain
reliable data, it is necessary to analyze traits at specific
stages of ontogenesis. Adverse environmental factors
such as drought, frost, soil salinity, and other stresses
can significantly affect plant ontogenesis, leading to
disturbances in growth and generative processes.
Prolonged exposure to stress may cause premature
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aging and reduced productivity of plants. Therefore, it
is important to study plant responses to stress in order to
identify self-regulation mechanisms during ontogenesis
under unfavorable conditions.

As shown in the table, the juvenile stage was not
recorded in four of the six CPs. However, individuals
from all other ontogenetic stages were fully represented.
In this regard, all CPs were considered normal, with
observed dynamics in individual development (Fig. 1).
Only in Glycyrrhiza glabra at the fifth CP, despite the
presence of the senile stage, a high number of immature
individuals and deviations were observed. This can be
explained by the extended growing season and ongoing
regeneration processes within that particular plant
community.

According to the characteristics of the ontogenetic
types, CP Il and VI are centralized, IV is bimodal, I and
V are left-skewed, and III is right-skewed [Zaugolnov,
1994]. A left-skewed spectrum is characterized by
a predominance of pre-generative individuals. The
centralized spectrum indicates a dominance of middle-
aged generative individuals, the bimodal spectrum
shows predominance of two ontogenetic types, while
the right-skewed spectrum is dominated by post-
generative individuals.

The age index serves to determine the type of CP,
whereas the efficiency index is used to evaluate the
productivity of the CPs. Based on the evaluation of the
age and efficiency indices, it was found that CPs I, 1V,
V and VI are transitional types (A = 0.44-0.54; o =
0.53-0.71), II is mature, and III is aged (A = 0.47-0.57;
o = 0.60-0.71) (Fig. 2).

The ability of plants to resist adverse environmental
factors, stress, and diseases largely depends on their
developmental stage. Young plants are generally the
most resilient, whereas older plants tend to be more
susceptible to damage.

Statistical analysis of the surveys allowed for the
calculation of the use value (UV) of species utilized
in ethnobotany, as well as fidelity level (FL), which
indicates the reliability of their use in treating various
diseases. It was found that Melilotus officinalis ( L. Pall.)
(0.70), Trifolium repens L. and T. pratense L. (both with
a use value of 0.61) had the highest use values based
on the number of citations. Meanwhile, Glycyrrhiza
glabra L. (91.06%) and Coronilla varia L. (98.37%)
exhibited the highest fidelity levels for gastrointestinal
and urinary tract diseases, respectively, according to
citation frequency [Ibadullayeva et al., 2024]. Infusions
prepared from these plants are commonly administered
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Table 1. Ontogenetic structure of the cenopopulations where the species are distributed (2023-2024).

CP Ontogenetic age states/conditions >
J im v g e 23 ss S
Ononis arvensis L.
ICP 4 9 18 14 10 11 8 7 81
I CP - 11 15 16 13 8 4 6 73
> 4 20 33 30 23 19 12 13 154
% 2.60 1298 21.43 1948 1494 1234 7.79 8.44 100.0
Trifolium repens L.
11 CP - 5 12 12 10 8 19 13 79
IV CP - 7 22 17 16 20 15 12 109
> - 12 34 29 26 28 34 25 188
% - 638 18.09 1543 13.83 14.88 18.09 13.30 100.0
Glycyrrhiza glabra L.
V CP - 13 23 20 19 24 28 19 146
VICP 5 15 19 24 32 27 19 17 158
> 5 28 42 44 51 51 47 36 304
% 1.64 921 13.82 1447 16.78 16.78 1546 11.84 100.0

as liquids or decoctions, as well as in the form of
powdered dried herbs.

Glycyrrhiza glabra L. was found predominantly
along riverbanks and in grasslands within the study
area. Among the local population, the root and stem of
this plant are traditionally used as decoctions to treat
gastrointestinal disorders, bronchitis, asthma, malaria,
and fungal infections. Numerous bioactive compounds,
primarily triterpenes, saponins, and flavonoids, have
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been isolated from this species [Belova, Alexandrovich,
Egorov, 2023]. It exhibits various pharmacological
effects, including antioxidant, antiviral, antimicrobial,
sedative, antitussive, and others [Sharma, et al., 2017].
Ononis arvensis L. is commonly found as part of
the diverse herbaceous composition of grasslands.
The aqueous infusion of this species is used in
ethnopharmacology for the treatment of rheumatism,
urinary tract infections, and skin diseases. Flavonoids,
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Figure 2. Ontogenetic dynamics in cenopopulations: [-1I SP Ononis arvensis; III-1V SP Trifolium

repens; V=-V1 SP Glycyrrhiza glabra (2023-2024).
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Figure 3. Assessment of the age and efficiency indices of cenopopulations of selected leguminous species
in 2023-2024: I-11 CP Ononis arvensis; INII-1V CP Trifolium repens; V-V1 CP Glycyrrhiza glabra.

hydroxycinnamic acids, oxycoumarins such as
scopoletin and scopolin, phytosterols, lectins, and
certain selected isoflavonoids have been identified in
the underground and aboveground parts of the plant
[Drenin, Botirov, 2017].

Trifolium repens L. is distributed on rocky slopes
and along stream banks. In traditional medicine, it is
widely used for treating cough, female reproductive
disorders, and rheumatism, as well as serving as fodder
and a vegetable crop. The chemical composition of 7.
repens includes various bioactive compounds such as
simple phenols, phenolic acids, flavones, isoflavones,
pterocarpans, cyanogenic glycosides, saponins, and
tannins [Ahmad, Zeb, 2020].

CONCLUSIONS

It was found that Melilotus officinalis (0.70), Trifolium
repens L. and T. pratense L. (both 0.61) exhibited the
highest use values based on the number of citations.
Glycyrrhiza glabra L. (91.06%) and Coronilla varia
L. (98.37%) showed higher fidelity levels for specific
diseases based on citation frequency. The ontogenetic
structure of six recorded CPs of these species was
evaluated. Based on the assessment of age and
efficiency indices, CPs I, IV, V, and VI were classified
as transitional types, II as mature, and III as aged.
Regarding the characteristics of ontogenetic types, CPs
IT and VI were centralized, IV was bimodal, I and V
were left-skewed, and 111 was right-skewed.
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Qarabagin aran orazilorinds bazi paxlah
bitki noévlorinin etnobotaniki istifadasinin vo
senopopulyasiya quruluslarinin qiymatlondirilmasi

Soyyaro C. ibadullayeva, Nuri V. Movsiimova,
Samirs F. Xudaverdiyeva, Giilnars $. Siraliyeva,

Foroh F. Omrahova
Botanika Institutu Publik Hiiquqi Saxs, Azorbaycan Respublikast Elm va
Tohsil Nazirliyi, A. Abbaszadb kiig., giris 99, Baki, AZ1073, Azarbaycan

Todqgiqat 2023-2024-cii illordo Qarabagin aran
orazilorinds, xiisusilo Tortor, Agcabadi, Bordo vo
Agdam rayonlarinda etnobotaniki vo fitosenoloji
metodlardan istifado edilmoklo aparilmisdir. Bu
isin osas mogqsadi xalq tobabotindo ononovi sokilda
istifads olunan, genis yayilmis paxlali bitki névlarinin
senopopulyasiyalarini qiymstlondirmak vo onlarla
bagl yerli biliklori sanadlogdirmak olmusdur. Molum
olmusdur ki, Melilotus officinalis (0.70), Trifolium
repens va 1. pratense (har ikisinds 0.61) novlorindo
istifado doyari olds olunmus istinadlarin sayina gors an
yliksokdir, Glycyrrhiza glabra (91.06%) va Coronilla
varia (98.37%) novlorinin iso bozi xostoliklorde
etibarliliq doracesi daha ¢ox olmusdur. Yerli icmalar
bu bitkilori osason revmatizm, hozm sistemi Vo
tonoffiis yollar1 xastaliklorinin mialicesinde istifads
edirlor. Yiiksok istifado gostoricilori vo genis totbiq
saholori nozers alinaraq, bu ndvlorin yayildigi bitki
birlosmolarinds senopopulyasiyalarinin ontogenetik
qurulusu  voe  voziyysti  qiymotlondirilmisdir.
Ontogenetik ~ morhololorin  inkisafina  asason
asagidaki modellor miioyyon edilmisdir: II vo VI
senopopulyasiyalar markozlogsmis ontogenetik spektrlo
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xarakteriza olunur; IV populyasiya iki zirvali (bimodal)
qurulusa malikdir; I va V populyasiyalar sola meyilli,
III populyasiya isa saga meyillidir. Yas va effektivlik
gostaricilorinin qiymstlondirilmesi gostermisdir ki, I,
IV, V va VI senopopulyasiyalar kecid tipine (A= 0.44—
0.54; ® = 0.53-0.71) aiddir; II populyasiya yetkin, I1I
populyasiya iss qocalma meorholosindadir (A = 0.47—
0.57; ® =0.60-0.71).

Agar sozlar: etnobotanika, Glycyrrhiza glabra, yerli
biliklar, Ononis arvensis, ontogenetik qurulus, Trifolium
repens

Onenka »JTHOOOTAHMYECKOT0 WCHOJL30BAHUSA H
CTPYKTYPbI I€HONMOMYJISINMA OTAEJbHBIX BHJIOB
0000BbIX B HU3MHHOM peruone Kapadaxa

Wbanynnaesa [Ix. Caiisapa, Hypu B. Moscymoga,
Camupa ©. Xynasepauesa, [ tonmnapa L. [llupanuesa,
@Papax . AMpaxona

HUnemumym 6omanuxu Ilyénuunoe IOpuduueckoe Jluyo, Munucmepcmeo
Hayxu u Obpasosanus Asepbaiioscanckoii Pecnyonuxu, yn. A.Abbacsaoe,
nooveso 99, baky, AZ1073, Azepbatiodncan

UccnenoBanue mpoBoawinocs B 2023-2024 romax B
HU3UHHBIX paiioHax Kapabaxa, a mMeHHO B palioHax
Teprep, Armxabean, bapaa m Argam, ¢ HMCToNb30Ba-
HUEM OTHOOOTAHMYECKUX M (DUTOLCHOJOTHYECKUX
MeTonoB. OCHOBHOW 1ienbl0 paboThl OBIJIO OLIEHUTH
LEHONOMYJISIUN HIMPOKO PacTpOCTPaHEHHBIX BHJOB
cemelicTBa 0000BBIX, TPAJUIMOHHO MPUMEHSEMBIX B
HApOJHON MEAMLMHE, a TaKKe 3aQHUKCUPOBATH COMYT-
CTBYIOILIUE DIIEMEHTHl KOPEHHBIX ATHOOOTAHMYECKUX
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3HaHUH. BBUIO ycTaHOBIEHO, YTO LEHHOCTb HCIOJb-
30BaHusl OblIa caMoil BBICOKOH y Melilotus officinalis
(0.70), Trifolium repens n T. pratense (06a no 0.61) B
COOTBETCTBHUHU C KOJIMYECTBOM IOIYYEHHBIX CCHUIOK, B
To BpeMs Kak Glycyrrhiza glabra (91.06%) n Coronilla
varia (98.37%) uMenu Ooiee BBICOKYHO HAAEK HOCTh
IIPU HEKOTOPBIX 3a0oyieBaHUAX. MeECTHOE HaceleHHe
B OCHOBHOM IPHMEHSET 3TH PACTEHUS VI JICUCHHUS
pEeBMaTH3Ma, JKEITyIOYHO-KUIIEUHBIX M PECHHparop-
HBIX 3a0oyeBaHM{. YUWTBIBask MX BBICOKUH K03 u-
LUEHT HMCIOJb30BaHMS M IIMPOKUI CHEKTP Je4eOHBIX
MIpUMEHEHUH, ObUIa MpPOBEJEHA OLIEHKAa OHTOTCHETH-
YECKOM CTPYKTYphl M COCTOSIHUSI MX LEHOMOMYJSHN
B Impenenax cooOILIeCTB, IJe OHM NpouspacraroT. Ha
OCHOBE aHaJIM3a OHTOTCHETHYECKUX CTaAMH pa3BH-
TUSL ObUIM BBIABJIICHBI CIEIYIOUIHE 3aKOHOMEPHOCTH:
neHononynauuu I n VI xapakrepusyrorcst eHTpanu-
30BaHHBIMU OHTOT€HETUYECKHMHU CIIEKTPaMH; MOIMYJIs-
uus [V — OumomanbHO# cTpykTypo#; momyisiunu 1 n
V — 1eBOCTOpOHHEH (C YKJIOHOM B CTOPOHY MOJIOZBIX
ocobeit); Toraa kak nomymsinust 111 — nmpaBocTopoHHeH
(c mpeobnamanueM crapbix ocobeil). OueHka Bo3pacT-
HBIX 1 3Q(QEKTUBHOCTHBIX WHAEKCOB MOKa3aja, 4To Le-
Hononymsiuuu I, IV, V u VI oTHOCATCS K nepexogHoMy
tuny (A= 0.44-0.54; © = 0.53-0.71), momymsus 11 — x
3penoMy Ty, a nomyisiuus 111 — k crapetomemy (A =
0.47-0.57; ® = 0.60-0.71).

Knrwoueswie cnosa: smuobomanuxa, Glycyrrhiza glabra,
Mecmuvle sHanus, Ononis arvensis, OHmMo2eHemudeckas
cmpykmypa, Trifolium repens





