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ABSTRACT Flora conspectus of Fabales and “Ecological-geobotanical map of some phytocenoses formed
by legumes in the natural vegetation of Azerbaijan” was prepared on the basis of the collected
herbarium samples, literary sources, systematic, biomorphological, geographical, ecological
and endemic analysis of the Fabales orders distributed in the flora of Azerbaijan during the
researches carried out in 2007-2021. Order is represented by a Fabaceae family and 70 genus
and 460 species was determined. According to this research, 7 genus (10 %) and 13 species
(2.83 %) belong to the Caesalpinioideae subfamily, 1 genus (1.4 %) and 1 species (0.22 %)
to Cercidoideae subfamily, 62 genus (88.6 %) and 446 species (96.95%) belong to the Faboi-
deae subfamilies It became clear during the research that species composition of the Fabales
order in the flora of Azerbaijan consists mainly of plants belonging to the Fabaceae family.
The compilation of the flora conspectus of the Fabales order has scientific and practical im-
portance in terms of preserving and increasing the number of species belonging to the order
in the flora of Azerbaijan, especially its endangered representatives.
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INTRODUCTION

The flora of Azerbaijan has a certain richness
depending on soil and climatic conditions, relief,
historical development, ecological, natural, and
anthropogenic features, etc. Plants belonging to the
Fabales order have a special place in this richness.
Representatives of the order are distinguished by
their important features in nature and human life
and are widespread throughout the globe. Howe-
ver, in recent years, their occurrence has been re-
latively low due to environmental factors. Their
preservation and increase in number, especially the
protection of endangered species is an important
issue.

Representatives of the Fabales order were also
touched upon and provided with valuable informa-
tion, but the representatives of the series were sy-
stematically studied by a number of scientists in
the study of Azerbaijani flora (Abbasov, 2014;
Ganbarov, 2016; Gurbanov, 2018; Nasibova, 2017)
and especially by Hajiyev & Musayev (1996;
1997), and some families on floristics and regions
were studied by other scholars in different direc-
tions (Askerov, 2014; 2016; Mammadova & Gur-
banov, 2015; Ibadulllayeva & Huseynova, 2021).
However, the systematic-taxonomic composition
of the representatives of the Fabales order was not
a separate object of study. Taking all this into ac-
count, the aim is to clarify the taxonomic compo-
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sition of the representatives of the Fabales in the
flora of Azerbaijan.

MATERIAL AND METHODS

Taxonomic composition of representatives of
the Fabales order, distributed in the flora of Azer-
baijan in 2007-2021 has been studied.

Herbariums collected during the research were
determined by “Flora of Azerbaijan” (1950-1961),
Cherepanova (1995), Asgarov (2016) and
http://www.theplantlist.org/.

The Fabales order was analyzed by species ac-
cording to the Plantlist, the life forms were analyzed
according to the classifications given by Raunkier
(1934) and Serebryakov (1964), and the geographi-
cal types and habitat classes were identified by
Grossheim (1952), Portenier (2000) and Jalilian et
al. (2014).

In the analysis of species belonging to the Fa-
bales order distributed in the flora of Azerbaijan by
ecological groups, taking into account ecological-
geobotanical indicators, ecological conditions, re-
lief, mechanical composition, salinization, etc. of
the soil where each species is distributed was con-
sidered the main criterion (Shennikov, 1964). Spe-
cies belonging to the Fabales category in terms of
water demand of plants have been identified in 3
groups according to ecological groups.

RESULTS AND DISCUSSION

The most represented family of the Fabales
order is Fabaceae (Fig. 1) as it became clear while
analysing the families included in it.

7 genus (10%) and 13 species (2.83%) belong
to the Caesalpinioideae subfamily, 1 genus (1.4%)
and 1 species (0.22%) to Cercidoideae subfamily,
62 genus (88.6%) and 446 species (96.95%) belong
to the Faboideae subfamilies as can be seen from
Fig. 1.

The Fabales order was analyzed by genus accor-
ding to modern databases during the study, and this
is reflected in Table 1. A total of 460 species belon-
ging to 43 genus (out of 70) of the Fabales order
have been found in the flora of Azerbaijan. Of these
43 genus, most are represented by two or more spe-
cies, while 27 genus by just one species. Astragalus
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L., Vicia L., Trifolium L., Onobrychis Mill, Medi-
cago L., Lathyrus L., Trigonella L. and Amoria C.
Presl (= Trifolium) predominate among of the 43
genus including 307 species of regional legumes.
They make up more than 66.8%.

The life forms of the species Fabales order
found in the flora of our Republic are very diverse.
Among the species included in the order, all known
life forms are found except parasites and epiphytes.

Life forms of plant species belonging to the Fa-
bales order have been analyzed according to clas-
sical classifications (Tables 2, 3).

As shown in Table 2, life forms of the Fabales
order is widespread in grasses, with 382 species
(83%), of which 238 species (51.7%) in perennial
grasses, 127 species (27.6%) in annual grasses, 9
species (2%) in annual or biennial grasses, 6 species
(1.3%) in biennial grasses, and 2 species (0.4%) in
perennial grasses. The other life forms are represen-
ted in the following way: 43 species (9.4%) in bu-
shes, 13 species (2.8%) in trees, 10 species (2.2%)
in shrubs, 8 species (1.7%) in semi-bushes, and 4
species (0.9%) in trees or shrubs.

Division of plants into monoecious, biennial or
perennial species is shown in many studies (Gurba-
nov & Mammadova, 2013). In this regard, the above-
mentioned annual, biennial or perennial grasses may
also change their status depending on the growing
conditions.

Figure 1. Distribution of species and subfamilies belonging
to the Fabaceae family in the flora of Azerbaijan.
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Ne Genus N. of % Ne Life forms N. of %
species species
1 | Astragalus L. 140 30.4 1 | Tree 13 238
2 | Vicia L. 43 9.4 '
3 | Trifolium L. 27 59 2 | Tree and shrub 4 0.9
4 | Onobrychis Mill 25 5.4 3 | Bushes 43 9.4
Z i;tz%; rus LI; (Orobus L. ) ig ii 4 | Semi-bushes 8 1.7
edicago L. .
7 | Trigonella L. 17 3.7 5 | Shrub 10 22
8 | Amoria C. Presl (= Trifolium) 11 2.4 6 | Grasses (including) (382)
9 | Oxytropis DC. 8 1.8 a) perennial 238 51.7
10 | Hedysarum L. 8 1.8 —
11 | Melilotus Mill. 7 | 15 b) biennial 6 | 13
12 | Genista L. 6 1.3 ¢) annual 127 27.6
13 | Chrysaspis Desv. (= Trifolium) 6 1.3 d) annual or biennial 9 b
14 | Galearia Presl (= Trifolium) 6 1.3 -
15 | Securigera DC 6 13 e) annual or perennial 2 0.4
16 | Lotus L. 6 1.3 Total 460 100
17 | Ononis L. 5 1.1
18 | Colutea L. 5 1.1 Table 2. Analysis of life forms of species belonging to the
: Fabales order widespread in the flora of Azerbaijan
;z LGZ) Z Zv hf" L. i (1)'; (Serebryakov, 1964).
21 | Robinia L. 4 0.9
22 | Acacia Mill 3 0.7
»| Bi hological Noof | o
3 Corein L. 3 07 Nt iomorphological groups species %o
24 | Cassia L. 3 0.7
5 | Wistoria Nuft 3 07 1 | Phanerophytes 60 13.1
26 | Cicer L. 3 0.7 2 | Hamefits 18 3.9
27 | Lens Mill. (= Vicia) 3 0.7 3 | Hemicryptophytes 238 | 51.7
és I; rz ZZZ ’:; LL (= Lagonychium) ; 8'2 4 | Therophytes 144 | 313
30 | Caesalpinia L. 2 0.4 Total 460 100
31 | Styphnolobium Schott 2 0.4
32 | Argyrolobium Eckl. et Zeyh. 2 0.4 ]]:“al;lci 3. Anglysis %f life fo(i‘m.s of hspetc]ies bel(f)niing 1tEonthe
—— - abales order widespread in the flora of Azerbaijan
33 J(\i?l;l{gﬁlzgﬁ;)Helst. ex. Fabr. 2 0.4 (Raunkier, 1934).
34 | Anthyllis L. 2 0.4
35 | Dorycnium Mill. 2 04 238 species (51.7%) are hemicryptophytes and
36 | Amorpha L. 2 0.4 144 (31.4%) species are therophytes as can be seen
37 | Galega Tourn. ex L. 2 0.4 . .
in Table 3. The other places are occupied by 60 spe-
38 | Caragana Fabr. 2 0.4 . o .
39 [ Coronilia L 5 o4 cies (13.1%) of phanerophytes and 18 species
oronilla L. . R
40 | Alhagi Tourn. ex Gagnebin 2 0.4 (3.9%) Of; ch.ame.ﬁtes. . .
21 [ Pisum L 3 04 The distribution of species belonging to the Fa-
42 | Phaseolus L. 3 04 bales order is uneven in the botanical-geographical
43 | Vigna Savi > 0.4 regions. Research has shown that many species
Genus consisting of 1 species 27 59 have a wide range, some have a very small area,
Total = 70 460 | 100% while others have a disjunctive range. The areolo-

Table 1. The Fabales common in the flora of Azerbaijan.

gical study of legumes is based on their modern di-
stribution patterns.
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Legumes are widespread, some of which play
an important role in the formation of vegetation, as
well as dominance and subdominant in some plant
groups in the flora of Azerbaijan. Vicia L., Medi-
cago L., Trifolium L., Lathyrus L. and others are
widely distributed in the flora of Azerbaijan.

The geographical types, habitat classes and
types of plants belonging to the Fabales order was
determined according to classical and modern
methods (Table 4) during the study.

Species are predominant in the formation of spe-
cies belonging to the Fabales order, which are wi-
despread in the flora of Azerbaijan, belong to the
ancient Mediterranean (187 species, 40.7%), Cau-
casus (115 species, 25%) and boreal (67 species,
14.6%) habitat types as has shown in Table 4. Other
habitat types are represented in a smaller quantity:
25 species (5.4%) in adventive habitat, 19 species
(4.1%) in ancient (I1I period forest) habitat and 13
species (2.8%) in steppe habitat. The habitat type
of 34 species has not been determined. This is 7.4%
of the total species. Ancient Mediterranean habitats
have a special role in the formation of species be-
longing to the Fabales order which is widespread in
the flora of Azerbaijan.

The main criterion is ecological-geobotanical in-
dicators, ecological conditions, relief, mechanical
composition, salinization, etc. of the soil where each
species belonging to the Fabales order distributed in
the flora of Azerbaijan according to the analysis of
species by ecological groups. Species belonging to
the Fabales order have been identified in 3 groups
according to ecological groups (Table 5).

Xerophytes dominate with 368 species (80%)
and Mesophytes dominate with 63 species with
13.7% in terms of the number of species among Fa-
bales order as can be seen in Table 5. These two
groups make up 93.7% of the total flora of 431 spe-
cies. Mesoxerophytes from other ecological groups
are represented by 29 species and make up 6.3%.
As aresult of research, we can note that xerophytes
of the Fabales order in the flora of Azerbaijan are
widespread and form the main associations and for-
mations in phytocenoses.

The study and analysis of the endemicity of the
Fabales order, which are widespread in the flora of
Azerbaijan, is also of great importance for the pro-
tection of biodiversity. Usually, the index of flora
depends on the degree of endemicity. According to
recent literature, 548 species of endemic (146) and

ZULFIYYA JALAL MAMMADOVA

subendemic (402) species (including Caucasian and
Azerbaijani endemics) are widespread in the flora
of Azerbaijan, which is 17.7% of the flora (Askerov,
2014). As a result of our research on these ende-
mics, only 81 species of Fabales or Leguminosales
order are endemic in the flora of Azerbaijan, of
which 24 species are endemic and 57 species are
subendemic. These endemic are clarified by genus
and reflected in Table 6.

The number of 81 endemic and subendemic spe-
cies, belonging to 16 genus of the Fabales order in
the flora of Azerbaijan, was determined. Of which,
Caucasian endemic and subendemic taxa are 57
species and 9 genus (A/bizia Durazz., Astragalus
L., Colutea L., Medicago L., Onobrychis Mill, Oxy-
tropis DC., Trifolium L., Vicia L., Vavilovia Fed.);
Azerbaijan endemic and subendemic taxa are 24
species and 7 genus (Trifolium L., Galearia Presl.
and Amoria C. Presl (= Trifolium), Securigera DC.,
Astragalus L., Onobrychis Mill, Lathyrus L.), as
described in Table 6.

Ne Type of areals sgle'c(;gs %
1 | Ancient (III period forest) 19 4.1
2 | Boreal 67 14.6
3 | The steppe 13 2.8
4 | Ancient Mediterranean 187 40.7
5 | Caucasus 115 25
6 | Adventive 25 5.4
7 | Undefined 34 7.4

Total 460 100

Table 4. Analysis of habitats of Fabales species
in the flora of Azerbaijan.

Ne Ecological groups sll:lécoigs %
1 | Xerophytes 368 80
2 | Mesoxerophytes 29 6.3
3 | Mesophytes 63 13.7

Total 460 100

Table 5. Ecological groups of species belonging to the
Fabales widespread in the flora of Azerbaijan.
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Ne Genus E SE
1 | Astragalus L. 11 42
2 | Trifolium L. 6 1
3 | Oxytropis DC. 3 2
4 | Onobrchychis Mill - 4
5 | Vicia L. - 3
6 | Medicago L. - 2
7 | Amoria C. Presl (= Trifolium) 1 -
8 | Galearia Presl (= Trifolium) 1 -
9 | Lathyrus L. 1 -
10 | Securigera D.C. 1 -
11 | Albizia Durazz. - 1
12 | Colutea L. - 1
13 | Vavilovia Fed. - 1

Total 24 57

Table 6. Endemic (E) and subendemic (SE) genus
of Fabales order in the flora of Azerbaijan.

Endemic species are more widespread in the
Nakhchivan Autonomous Republic in the botanical
and geographical regions of Azerbaijan, which is
primarily evidence of the region’s antiquity. Inten-
sive introgressive hybridization has also become
clear during this study. Due to a large number of en-
demic species, the Astragalus L. (53 species) genus
is predominant. There are rare and endangered spe-
cies among these endemic species, whose names
are listed in the Red Book of Azerbaijan (2013), and
it is expedient to establish sanctuaries for their pro-
tection and conservation.

The compilation of the flora abstract of Fabales
order, which is found in the flora of Azerbaijan, is
also one of the important issues in terms of preser-
ving and increasing the number of species belon-
ging to the family, especially its endangered
representatives.

REFERENCES

Abbasov N.K., 2014. Leguminous forage crops of sum-
mer pastures of Nakhchivan Autonomous Republic,
their bioecological, phytocenological features and

productivity. Abstract of the dissertation for the de-
gree of Doctor of Philosophy in Biology. Baku, 21
pp.

Askerov A.M., 2014. Subendems of Azerbaijan flora.
News of National Academy of Sciences of Azer-
baijan (Series of biological and medicinal sciences),
Baku. 1: 81-91.

Asgarov A.M., 2016. Azerbaijan plant species (Higher
plants-Embryophyta). TEAS Press Publishing house,
444 pp.

Cherepanov S.K., 1995. Vassular Plomts of Rusia and
Agrosent states theforner USSR. North American
Branch, Cambrindge Universitu, 992 pp.

Flora of Azerbaijan, 1950—-1961. Baku, Publishing house
of Academy of sciences of Azerbaijan SSR, [-VIII.

Ganbarov D.Sh., 2016. Preservation of phytocenological,
eco-biological features and gene pool of Astracantha
and Astragalus (Fabaceae Lindl.) distributed in the
Nakhchivan Autonomous Republic. Author’s abstract
of the dissertation submitted for the degree of Doctor
of Biological Sciences. Baku, 42 pp.

Gurbanov E.M. & Mammadova Z.J., 2013. The ecologi-
cal-geobotanical map of some phytocenoses formed
by legumes in natural vegetation of Azerbaijan.
Copyright Agency of Azerbaijan Republic. Certifi-
cate #7462 about registration of work. Baku, Azer-
baijan.

Gurbanov E.M., 2018. Botanical-geographical zoning.
Geographical Atlas of the Republic of Azerbaijan.
The Ministry of Environment and Natural Resources.
Baku cartography factory. Baku, 114 pp.

Grossheim A.A., 1952. Flora of Caucasus. V vol., M.-L.
Publ. house of AS USSR, pp. 358-376.

Hajiyev V.J. & Musayev S.H., 1996. Legumes of Azer-
baijan (systematics, ecology, phytogenesis, economic
importance, etc.). Baku, Elm, 112 pp.

Hajiyev V.J. & Musayev S.H., 1997. Information from
BAK Herbarium (Baku, Azerbaigan) - Legumes of
Northera Eurasia, Kew., 724 pp.

Ibadulllayeva S. & Huseynova L., 2021. An Overview of
the Plant Diversity of Azerbaijan// Biodiversity, Con-
servation and Sustainability in Asia Volume 1:
Prospects and Challenges in West Asia and Caucasus.
Springer, pp.431-478.
https://doi.org/10.1007/978-3-030-59928-7.

Jalilian N., Rahiminejad M.R., Maassoumi A.A. & Ma-
roofi H., 2014. Taxonomic revision of the genus Vicia
L. (Fabaceae) in Iran. Iranian Journal of Botany, 20:
155-164.

Mammadova Z.J. & Gurbanov E.M., 2015. Leguminous
plants of arid sparse forests of Azerbaijan. Baku Uni-
versity news. Natural sciences series, 4: 66—71.

Mammadova Z.J., 2011. Leguminous plants found in
various zones of Azerbaijan and rational use thereof.
Scientific works of the Institute of Botany of National



110 ZULFIYYA JALAL MAMMADOVA

Academy of Sciences of Azerbaijan, Publishing
house “Science”. Baku, Azerbaijan, 31: 121-124.
Nasibova G., 2017. Areal Types of Representative of
Fabaceae Lindl. Family Spread on Steppe Plateau of
Azerbaijan. The 3rd International Symposium on Eu-
roAsian Biodiversity 05-08 July, Minsk, Belarus, p.
384.

Portenier N.N., 2000. System of geographical elements
of'the flora of the Caucasus. Botanical Journal, 9: 94—
98.

Raunkiaer C., 1934. The life forms of plante and statisti-
cal plant geography. Oxford, pp. 48—154.

Serebryakov 1.G., 1964. Life forms of higher plants and

their study. Field Geobotany. Moscow: Nauka, 3:
146-202.

Shennikov A.P., 1964. Introduction to Geobotany. Pub-
lishing House of the Leningrad University, Leningrad,
Russia, 447 pp.

The Red Book of the Republic of Azerbaijan (Rare and
Endangered species of plants and Mushrooms), 2013.
“East-West” Publishing house. Baku, 676 pp.

Website

http://www.theplantlist.org/.



