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Flora of the surrounding of the Yenikend reservoir and its analysis
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The article is dedicated to the study of the surrounding flora of the Yenikend reservoir in the Samukh
district of the Lesser Caucasus. During the study, in the area, 594 species belonging to 81 families and
316 genera were determined, a new habitat of 4 species was discovered, and 3 species were already
considered extinct in the area. In the flora of the area, angiosperms belonging to 14 families (between
5-26 genera each) are dominated by 187 genera and 393 species. Each of the remaining 68 families is
represented by only 1-4 genera. According to biomorphological composition, its predominance with
273 species was determined. There are trees with 28 species, shrubs with 55 species, subshrubs with 7
species, and small shrubs with 11 species. More than half of the area flora is occupied by hemicrypto-
phytes (267 species), followed by terophytes (190 species). Ecological analysis of the area of the Yeni-
kend reservoir showed that some xerophytes are also resistant to moisture due to the rising and falling
water level. In terms of number, they occupy the main place in the area with 283 species, mesoxero-
phytes with 117 species make up 19.7%, and xeromesophytes with 92 species make up 15.5% of the
total flora. The species in the area were geographically analyzed and 17 classes and 82 groups included
in 7 genetic (ancient, boreal, steppe, xerophile, desert, Caucasian, adventive) and 5 zonal (nemoral,
arid, arcto-alpine, montana, cosmopolite) types of habitats were identified. The similarity coefficient of
the floristic composition by the zones was calculated using the Sorensen-Czekanowski similarity coef-
ficient (Ksc). The coefficient of similarity of the subalpine compared to high-mountains, the plains to
the mid-mountains, the low-mountains to the mid-mountains is Ks=0.45; 0.39; 0.37.
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INTRODUCTION processes and changes in the composition,

structure and productivity of flora and vegetation.

The study and protection of the modern state
of flora and vegetation of Azerbaijan are at the
center of attention with its relevance. The study of
the modern flora and vegetation of specific areas,
identifying the changes that have taken place there,
and conducting research against environmental,
anthropogenic and zoogenic impacts are of great
theoretical and practical importance. One of such
specific areas surrounded by the flora of the Lesser
Caucasus is the surrounding area of the Yenikend
reservoir located in the Samukh district. The area
is connected with the Kura River, Ganjachay and
Goshgarchay valleys. Frequent rises and falls of
water and other anthropogenic impacts here led to
washing of the slopes, an increase in erosion
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As a result, forests and shrubs were gradually
reduced, many of which were completely
destroyed, and invasive plants formed the jungle in
their place. Therefore, the restoration of eroded
areas of the water basin on a scientific basis is
considered an urgent task.

A number of prominent scientists conducted
research on the flora, vegetation of various river
basins and water reservoirs as well as their phy-
tomeliorative  importance:  S.V.Gudoshnikov
(1953), A.M.Moldoyarov (1964), R.V.Kamelin
(1973), M.Darvoziyev (1977), in Azerbaijan
A.G.Dolukhanov (1969), V.J.Hajiyev (1965),
E.M.Gurbanov (1996), A.H.Ismayilov (2009), etc.
Expedition routes to the Lesser Caucasus by

10.5281/zenodo.7239696
Available online 30 June 2022



mailto:ibadullayeva.sayyara@mail.ru
https://zenodo.org/record/7239696

Flora of the surrounding of the Yenikend reservoir and its analysis

V.J.Hajiyev (1990) conducted in 1986-2004 cov-
ered certain areas and the plant and geological ma-
terials were collected. The studies were also con-
ducted at the border of the Samukh district, but the
surrounding area of the Yenikend reservoir has
been never studied as a separate research object.
Taking into account all this, both the district and
surrounding area of the reservoir were geobotani-
cally inspected.

The main purpose of the research is to study
the modern flora of the Yenikend reservoir sur-
roundings. For this purpose, the following specific
tasks were set: to give a complete description of the
flora of the study area based on its ecobiomorpho-
logical and geographical analysis, to identify en-
demic, relict, rare and endangered species.

MATERIALS AND METHODS

The research was carried out in the area flora
of the Yenikend reservoir located in the Samukh
district of the Lesser Caucasus in 2015-2021. For
this purpose, short and long-term expeditions to the
basin area on 25 routes were carried out annually
in spring, summer and autumn, and more than 600
herbarium materials were collected. The studies
were carried out by semi-stationary and stationary
methods, more than 50 geobotanical notes on the
structure of phytocoenoses were taken, photos of
rare species and formations were taken separately.
Although the identification of species was based on
the fundamental flora of the former USSR, Cauca-
sus, and Azerbaijan, the taxa were mainly called
according to the “Conspectus of the flora of Cau-
casus” (2006). Classical and modern - botanical,
floristic, systematic, areological, ecological meth-
ods were used in the development of materials
(Shennikov, 1964; Rabotnov, 1950, etc.). During
the expeditions, the eco-biological characteristics
of the species were clarified based on the generally
accepted methodology of geobotanical search in
the field, and botanical descriptions and phenolog-
ical observations were made (1966). Analysis of
the main life forms of plants in the flora of the
study area was carried out based on the systems of
I.G.Serebryakov (1964) and C.Raunkiaer (1934).
The degree of similarity of the taxonomic compo-
sition comparable to the zones was calculated us-
ing the Sorensen-Czekanowski formula.

Ksc=2c/a+b Here: a-indicates the number of spe-
cies in one zone, b-the number of species in the
other zone, c-the number of species common to
both zones (1961).

RESULTS AND DISCUSSION

The study area is located at the north-western
end of the Republic of Azerbaijan and extends from
the north-west to the south-east. The study areas
where wastewater is discharged are mainly located
on the plains on the right and left banks of the Kura
River. The Gabirri and Ganikh rivers pass nearby,
and the Gushgara river flows through the Garayeri
settlement.

The area borders Georgia to the north and
northwest, and the middle courses of the Kura River
to the southwest and south. Its area is 1450 km?, of
which 53500 ha (22.1%) is used as winter pasture.
The absolute altitude of the area varies between 220-
871 m. It belongs to the Samukh district by adminis-
trative division. The structure of the area is complex
in appearance and is characterized by a combination
of micro, meso and macrorelief types. The main part
is located in the plain, and there are no very high
hills. Although the slope of the area is from south to
north, it was observed that in some places the direc-
tion of the slope is from north-east to south-west,
from east to west and from west to east.

On a sloping plain stretching along the Kura
River from west to east, land resources are mainly
used as winter pastures. In the foothill plain, land re-
sources used mainly in agriculture are distributed. In
the mid-mountain belt with a fragmented surface
structure, there are lands that partially meet the needs
of agriculture and mainly livestock, as well as forest
fund lands. Land resources used as summer pastures
are spread in the high mountain belt.

As a result of previous studies, the plants dis-
tributed in the flora of the area were systematically
(Table 1) and taxonomically analyzed. During the
study of the surrounding flora of the Yenikend res-
ervoir, it was revealed that there are 594 species be-
longing to 81 families and 316 genera. New habitat
of 4 species (Cyperus rotundus L., Carex ca-
nescens L. (=Carex cinerea Poll.), Bryona alba L.,
Luzila multiflora Ehrh.Lej.) was found, 3 species
(Buglossides tenuiflora (L.f.) 1.M.Johnst., Gypsoph-
ila muralis L., Astragalus dzhebrailicus Grossh.)
were already considered extinct in the area.

69


http://www.worldfloraonline.org/taxon/wfo-0000345251
http://www.worldfloraonline.org/taxon/wfo-0000345251

Ibadullayeva and Sadigova

Representatives of angiosperms (magnolia)
belonging to 14 families (between 5-26 genera
each) in the area flora are dominated by 187 genera
(59.4%) and 393 (66.5%) species. Each of the
remaining 68 (83%) families was represented by
only 1-4 species (Fig. 1).

As can be seen from the floristic spectrum of
the area, each of the 13 families is represented by
5 or more genera. The remaining 68 families were

important environmental factors in plant life.
Adaptation of plants to habitats with different
degrees of humidity, adaptation traits acquired in
connection with adaptation divides them into
ecological groups that are different from each
other.

Table 2. Life forms of area plants according to
Serebryakov (1964)

represented by 4 or fewer species. However, ) Species
among them, there are genera that are important in Ne Life forms Number nuf}{)é‘r’tﬁ:%
the phytocoenosis with more species than others T ITrees 8 47
(Fig. 2). 2 |Tree and shrubs 5 0,84
3 [Shrubs 55 9,25
. 4 |Subshrubs 7 1,17
Table 1. Systematic structure of the area flora 5 Small Shrubs 11 181
Families Genera Species Grasses: |.n§:lud|ng 273 45,95
Divisionand | = 5 6 E% It))?;?]?]ril; 30 >1
Ne| classesof | 2 § g § 2 § ¢) annual 11752 5852
plants S| @ | 3|03 a e)annual and biennials :
Total: 594 100
1 |[Equisetophyta | 1 | 121 | 1 [0.36 | 3 | 0.50
2 |Polypodiphyta | 4 | 487 | 6 |790| 9 | 152
3 |Pinoph 2 [243] 2 [063| 5 | 084 .
7 G'ﬁ;gpﬁtﬁa T 1217 1 o3l 1 [ 016 Table3. Life forms of plants of the area flora
5 Magnoliophyta | 74 | 90.2 | 305 |96.82 | 573 | 96.95 according to Raunkier (1934)
a Magnoliopsida | 62 | 75.6 | 254 |80.63|469 | 79.35 Species
b Llllopsyda 12 | 14.63 51 16.19| 104 | 17.59 Ne Biomorphologicalgroups b Bytota'
Total 82 | 100 | 315 | 100 |591| 100 Number |\ mber. in%
1 |Phanerophytes 90 15,15
The number of genera with many species is 2 |Chamephytes 16 2,69
much higher than the averagenumber. Each of the 3 'grem'tgryr?;:’ezhytes 23617 454’ng
13 genera in the area flora has 5 or more species, ,ngllﬂdiﬁg: ‘
ano! each of the 4 genera has 10 or more spec_ies, 4 |a) bulbous geophytes 20
which are polymorphic plants. Biomorphological b) rhizomatous 4
analyzes were conducted and grasses with 273 . ?hVOOtLL;zerS 1;0 —
g . erophytes ,
species were found to be predominant (Table 2, Total £o4 100

Table 3).

More than half of the flora of the area is
occupied by hemicryptophytes, followed by
therophytes. Epiliths and epigeia which are typical
for life forms of mosses are additionally included
in the classification.

During the analysis of the area flora by
ecological groups, life conditions of plants with
different degrees of humidity were considered
(Table 4). Analysis of the studied plants by
ecological groups shows that the humidity degree
of the plants varies. Water is one of the most
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Water has a great influence on the distribution
of plants in small areas and grouping in certain
areas under different climatic conditions or in the
same climatic conditions. The water demand of
plants living in a Xxerophytic environment is
conditionally due to two reasons: reaching of water
to the soil is limited due to low rainfall, the amount
of water consumed by the plant as a result of
transpiration is greater than the amount of water the
plant receives from the soil.
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EQgenus ®species

68 familes with 1-4 species

Papaveraceae Juss.
Polygonaceae Juss.
Ranunculaceae Juss.
Chenopodiaceae Vent.
Boraginaceae Juss.
Apiaceae Lindl.
Rosaceae Juss.
Lamiaceae Martinov
Caryophyllaceae Juss.
Poaceae Barnhart
Brassicaceae Burnett
Fabaceae Lindl.
Asteraceae Martinov
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Fig. 1. Taxonomic composition of the surrounding flora of Yenikend reservoir.
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Fig. 2. Genera represented by more species in the area flora.

Due to the lack of humidity in plant habitat,
its periodic low or high level and increase in
physiological resistance, plants occupy an
intermediate position between mesophytes and
xerophytes and are called mesoxerophyte and
xeromesophyte plants. By origin, mesophytes are
called mesoxerophytes when they adapt to the
environment and lead a relatively xerophytic life,
called a xeromesophyte if it adapts to a xerophic
environment and leads a relatively mesophytic
life.

Ecological analysis of the area of the Yeni-
kend reservoir showed that some xerophytes are
also resistant to moisture due to rising and falling
of water: mesoxerophytes with 117 species make
up 19.7%, and xeromesophytes with 92 species
make up 15.5% of the total flora. Thus, in terms
of number, xerophytic plants occupy the main
place in the area with 283 species (47.9%).
Xerophytes are plants of arid areas and adapt well
to water shortages.
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Table 4. Ecological groups of area plants according to
Shennikov (1964)

Species
No Ecological groups By total
Number number, in%
1. [Xerophytes 281 47.3
2. |Mesoxerophyte 117 19.69
3. |Xeromesophyte 92 15.84
4. |Mesophyte 96 16.16
5. |Hygrophyte 5 0.84
6. [Hydrophyte 1 0.16
Total: 594 100
%
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Fig. 3. Distribution of plants by altitude zones

Table 5. Coefficient of similarity to the floristic
composition compared to the zones

£ c £
8 3 k] @
c| 5| § s s
< o —_
Zones g g e g E
: |z S 3
3| = T
Plain 193 | 1.25 171 0.125
Low- mountain - - 1.06 1.62 1.71
Mid-mountain - - - 1.9 0.19
High-mountain - - - - 0.34
Subalpine - -
Xerophytes, mesoxerophytes and

mesophytes play an important role in the
development of modern flora of the area.

Paying particular attention to species that
cross the boundaries of their range, the study of
geographical and genetic elements of flora, the
central issues of the origin of individual plants are
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based on the systems of A.A.Grossheim and
N.N.Portenier (which is developed for vascular
plants of the Caucasus region). During the study
of the area flora, the species in the area flora were
geographically analyzed based on the geograph-
ical types of A.A.Grossheim, a great researcher
of the Caucasian flora and 17 classes and 82
groups including in 7 genetic (ancient, boreal,
steppe, xerophile, desert, Caucasian, adventive)
and 5 zonal (nemoral, arid, arcto-alpine, montana,
cosmopolite) types of habitats were identified.

An analysis of early spring flora was made
and it was found that 84 species of plants belong-
ing to 31 families were spread in the early spring
flora of the area, of which 42 were ephemeral and
22 were ephemeroids.

Distribution patterns of plants in altitude
zones were analyzed. When determining the flora
and vegetation of the area by altitudes, the regu-
larity of the distribution of the species on taken
four vertical belts was studied. The number of
species in the lower zone of the area is higher than
in other zones (Fig. 3, Table 5). A comparison of
the floristic composition of the zones was calcu-
lated using the Sorensen-Czekanowski similarity
coefficient (Ks). The coefficient of similarity of
the subalpine compared to the highlands, the
plains to the mid-mountains, the low mountains
to the mid-mountains is Ks=0.45; 0.39; 0.37.
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Yenikand su anbari atrafinin florasi vo onun tohlih
Ibadullayeva Sayyara Comsid qiz1, Sadigova Normin ilham qizx
AMEA-nn Botanika Institutu, Baki, Azorbaycan

Mogqals Kigik Qafgqazin Samux rayonu orazisinds Yenikond Su anbarinin straf florasinin dyranilmasine hosr
edilmisdir. Todgiqat zamani orazi florasindan 81 faila, 316 cinso aid 594 ndviin olmas1 miioyyan edilmis,
4 noviin yeni areali agkar edilmis, 3 nov iso artiq orazido itmis hesab edilmisdir. Orazi florasinda 14
fosiloyo aid ortiiliitoxumlular (horasi 5-26 cins arasinda) 187 cins vo 393 ndvle iistiinliik togkil edirlar.
Qalan 68 fasilonin har biri comi 1-4 cinslo tomsil olunmusdur. Biomorfoloji torkiba gora 273 névls iistiin
olmas1 miioyyan edilmisdir, agaclar 28, kollar 55, yarimkollar 7, kolcuglar 11 ndvls rast golinir. Orazi flo-
rasinin yaridan ¢oxunu hemikriptofitlor (267 ndv), ikinci yeri iso terofitlor (190 név) tutur. Yeni Kond su
anbar orazisinin ekoloji tohlili gostordiki suyun qalqib-enmasilo bagl bazi kserofitlor do riitubato davam-
liliq gostarirlor. Onlar orazido say torkibino gora 283 novii ohato etmoklo asas yeri tutur, mezokserofitlor
117 novls timumi floranin 19,7%-ni, kseromezofitlor iso 92 név olmagla 15,5 % toskil edir. Orazi flora-
sindaki novlor cografi tohlil edilmokls, arealin 7 genetik (qodim, boreal, bozqir, kserofil, sohra, qafqaz,
adventiv), 5 zonal (nemoral, arid, arkto-alp, montan, kosmopolit) tipine daxil olan 17 sinif vo 82 qrupu
miioyyon olunmusdur. Bitkilorin qursaqlara goro paylanmasi floristik torkibinin miiqayisoesi Serensen-
Cekanovski oxsarliq amsalindan istifade etmokls hesablanmisdir: subalpin yiiksakdagliga, diizenliyin orta
dagliqla, asagidagligin orta dagliqla miiqayisasinds oxsarliq omsali Ks.=0,45; 0,39; 0,37 .

Agar sozlar: Yenikond, su anbari, flora, takson, cografi areal

®J10pa BOKpYr Bofoxpannanma MeHuken u ee anain3
Hoanyninaesa Caiisipa JImkamummn kbi3sl, Caasirosa Hapmun Uinbxam KbI3bl
Unemumym 6omanuxu HAH Azepbatioscana, baxy, Azepbatioscan

CTaThs MOCBAIIEHA H3y4eHHIO (IO BOKPYT BogoxpaHmuia Menukenn 8 CamyxckoM paitone Maroro
Kagkaza. B xoze ucciienoBanuii yCTaHOBIIEHO, YTO BO ¢uiope paiioHa HacuuThiBaeTcs 81 ceMelcTBO, K KO-
TopbIM oTHOCSTCs 594 Bra 316-TH ponoB. OOHapyKEeHbI HOBBIC apeabl 4 BUJIOB, 3 M3 KOTOPBIX CUUTAIOTCS
WCYE3HYBIIVMU JUIsl JAaHHOW Tepputopur. Bo ¢uiope teppuropun npeodnanatot [Tokpeitocemennsie ¢ 14
cemeiictBamu (0T 5 110 26 BUAOB B KaxaoMm), 187 pomamu u 393 Bumamu. Kaxxnoe u3 ocraBmmxcs 68 ce-
MEHCTB MpeAcTaBieHo Toabko 1-4 pogamu. [To GuoMopdonornyeckoMy coctaBy npeodianaror 273 Buja,
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28 BUJIOB JEPEBHEB, 55 BUIOB KYCTOB, 7 BHJIOB MOMyKyCTapHUKOB U 11 BHIOB KycTapHHYKOB. bonee mo-
JIOBUHBI ()UIOPBI paiioHa MPEACTaBICHBI TeMUKpunTohuTamu (267 BUAOB), 32 HUMH CICAYIOT TSPOPUTHI
(190 BHIOB). DKOIOTHUECKHIT aHAIH3 TEPPHUTOPHH BOIOXPAHIIAINA VIeHH HOT OKa3as, 4To IPH HPHTOKE
¥ OTTOKE BOJIBI B BOJIOXPAHUJIHUINE HEKOTOPbIE KCePO(MUTHI TAKKE MPOSBISIIOT YCTONYNBOCTD K BIQKHOCTH.
OHnu, ¢ YUCIeHHOCTRIO 283 BUa, 3aHUMAIOT OCHOBHOE MECTO, ME30KCepOo(uThI co 117 BUgaMu COCTaBIISIFOT
19,7%, a xcepomezodutsr ¢ 92 Bumamu coctaBistoT 15,5% Beeit dhmops! nccnemyemoit Teppuropun. [pu
reorpaUIecKOM aHAIHM3€ BHIOB BO (UIOpE paiioHa BBIIEICHO 7 T€HETHYECKUX (IpeBHUE, OopeanbHBIC,
CTeMHbIe, KCepO(UIbHBIC, TyCTHIHHBIC, KABKA3CKUE, aIBEHTUBHbIC), 5 30HAIBHBIX THIIOB (HEMOPAJIbHEIC,
apuaHbIe, apKTOATIBIMIICKIE, MOHTAHHBIE, KOCMOJHUTHEIE), BKITFOUaromux 17 kmaccoB u 82 rpymmsl. Pac-
MpeielIeHrne PaCTUTEIHFHOCTH T10 TI0SICaM TIPY CpaBHEHHE (PIIOPUCTHYECKOTO COCTaBa PACCUMTAH C HCIIOIb-
30BaHueM ko3 dunmenta cxonctea Cepencena-UekaHoBckoro: koadduiment cxoxectu Ksc=0,45; 0,39;
0,37 onpeneneH npu CpaBHEHUHU CyOANBIUHCKOM (IIOPHI C BBICOKOTOPHOW, PABHUHHOM CO CPETHETOPHOM,
MPErOpPHON CO CPETHETOPHOI.

Knrwouesvie cnoea: Henuxeno, goooxpanunuuje, Qaopa, maxkcoH, eeoepapuyeckuii apean
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