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This article gives informations on the new plant formations of two plant species Reaumuria per-
sica (Reaumuriaceae) and Zygophyllum atriplicoides (Zygophyllaceae). Both species are wide-
spread only in the Nakhchivan AR of Azerbaijan. More accurate distribution areas of the species
and confirmatory original descriptions have been shown in article. Reaumurieta persicariae, Zy-
gophylleta atriplicoideae species form new formations, various associations, macro and micro
groups. Their living conditions, composition and structure, bioecological, phytocenological fea-
tures and economic significance have been studied. The flora of these formations includes dozens
of economically important, rare, endemic, relict, endangered plant species. The submitted samples
have introduced copies in the Arboretum of Dendrology Institute of ANAS.
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INTRODUCTION

Widespread in the territory of the Republic of
Azerbaijan mountain-xerophyte vegetation
has been studied by botanical, geobotanical,
floristic, systematic, plant resources and eth-
nobotanical methods. It was found that in the
Greater and Lesser Caucasus, Talish, Zuvand,
Lankaran, Gobustan and the Nakhchivan Au-
tonomous Republic, they were covering even
larger territories and were spread even at an
altitude of 1100-2500 meters. It was identified
by us that there are 77 families and 429 gen-
era that contain 1408 plant species in this plant
order. Along with new taxa new higher system-
atic units such as formation and associations,
that were not still detected, were explored dur-
ing the research. One of such novelties is thin-
sown Zygophyllum atrplicoides which belongs
to Zygophyllum L. genus of Zygophyllaceae
Lindl. family. Biomorphological, bioecological
and phytocenological features of this plant were
studied within the research.

MATERIAL AND METHODS
For the study used botanical, geobotanical, flo-
ristic, systematic, resource-based, ethnobotani-

cal methods. To clarify the correctness names of
the plant and their authors used the determinant
Cherepanova “Vascular plants of Russia and
neighboring states (within the former USSR”
[Cherepanov, 1995] and “Caucasian flora con-
spectus” [2012]. In the detection of the plants
(flora studies) Flora of Azerbaijan [1954] and
Cherepanov [1995] were used. To date, the
phytosociological characteristics of Azerbaijan
vegetation have been evaluated according to
the principle of dominance, however the Braun-
Blanquet approach [Braun-Blanquet 1964] was
used in the current study. The classification of
the mountain-xerophyte vegetation in this study
were performed according to the traditional
Braun-Blanquet approach and evaluated. The
classification was determined by using the stud-
ies of Barkman et al. [1964]. New associations
were named in accordance to “International
Code of Phytosociological Nomenclature”.
Epithet types of associations and author names
have been checked from The International Plant
Names Index [2018].

RESULTS AND DISCUSSION
Zygophyllaceae Lindl. family is presented in
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the VI volume of the Flora of Azerbaijan [1955]
with 5 genera: Tribulus, Tetradiclis, Nitraria,
Zygophyllum, Peganum. Genus Zygophyllum
is presented with 2 species: Zygophyllum
atriplicoides Fisch. et C.A. Mey and Z. fabago
L. There are up to 100 species of this genus in
Asia. Mostly they are distributed in the deserts
of Africa, Palestine, the Mediterranean, Cen-
tral Asia, and Australia. It’s also mentioned
that there are 2 species in the Caucasus, Azer-
baijan and Nakhchivan Autonomous Republic
[Talibov, Ibrahimov, 2008; Grossheim, 1949;
Cherepanov, 1995]. Species belonging to the
genus Zygophyllum L. have many similari-
ties and differences. These characteristics de-
termine the identity of species. The flowers
are located singly or in pairs on the leaf axils.
They have 4-5 irregular and deciduous petals
or sometimes without petals at all. Petals are
mostly clawed. The stamens are 8-10 and the
filaments are scaly on their inner side. The ova-
ry is sessile which has (3) 4-5 parts and silver
colour. The fruit is a multi-locular capsule with
4-5 locules, opens with lids, wingless or has 3-5
broad wings. The lid of the capsule has a false
partition in the middle. They are perennial herbs
with fleshy, simple or complex leaves, lined up
opposite each other or subshrubs and shrubs.
The stipules are free lateral or adnate [Flora of
Azerbaijan, 1955].

Zygophyllum atriplicoides 1is a scattered
branched shrub of 80-100 (150) cm tallness
(Fig. 1). The rind of young shoots is brown. The
leaves are blunt, flat, gradually narrowing to a
stalk star-shaped at a young age and bare subse-
quently. The flower has 4-5 parts and yellow co-
lour. The length of the flower stalk is equal to or
slightly longer than the length of the receptacle.

The capsule has arounded shape, 1-2 (2.5) cm
length and 1-1.5 (2) cm width. It has a leaf-like
leathery broad wings. The locules of the capsule
have 1-2 seeds. The seeds are 6-7 mm long, 2.5-
3.5 mm wide, oblong or oval, swollen on the
sides, covered with fine, shiny yellowish pro-
trusions. It flowers in april-may and bears fruit
in june-july. It was identified that Zygophyllum
atriplicoides grows only in the Nakhchivan Auu

Figure 1. Zygophyllum atriplicoides Fisch. et C.A. Mey.

tonomous Republic in the plains, highlands and
midlands. This plant species mostly spreaded
on dry rocky and clay slopes, rarely on calcare-
ous areas. In the former USSR it is distrubuted
in the Caucasus (South Caucasus), Central Asia
(Mountainous Turkmenistan - Kopetdag), etc.
They were also found in the areas around Araz
river.

Has a strong root system with hard branches.
It is a very drought-resistant shrub with less de-
manding of fertile soil. It can be used to rein-
force eroded slopes in arid areas (Fig. 2).

Zygophyllum atriplicoides was included in
the Red Book of Nakhchivan AR [Talibov, Ibra-
himov, 2010]. However 10 years have passed
since and such fact that the plant was not eaten
by livestock, was not used by the population
as well and it has biological property of mass
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Figure 2. Zygophyllum atriplicoides in slopes exposed
to erosion.

weaving, ensured its natural regeneration.
Recent studies have revealed new, wide-
spread formations, associations, numerous
macro and micro groupings, and populations
of the species which are great evidences of the
natural regeneration of these plants (Fig. 3).
Starting from around Daridagh village of Julfa
region, Gilanchay village of Ordubad region,
including the dry grassy slopes of Bilav and
Behrud villages, they have formed arid sparse
forests over large areas. Assessing it as a forma-
tion class from a geobotanical point of view, the
formation and its numerous associations have
been newly identified. It is known that rare, en-
dangered plants are found in a limited area, one
by one, and even at a distance of 10-25 km, only
1-2 copies can be found. However, Zygophyl-
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Figure 3. Phytocenosis dominated by Zygophyllum
atriplicoides.
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lum atriplicoides form a background in the area
of distribution which is able to attract attention
from afar.

As the dominant part of the phytocenosis, it
forms the basis of biomass. Artemisia lerchiana
Web. (Artemisia fragrans) also takes part in for-
mation of biomass. The species includes dozens
of plants of different life forms: grains, legumes,
trees and shrubs, ephemeral and ephemeroids.
There are 80-100 plants within the species. Ter-
rain coverage varies between 56-78 and 85-90%.
Plants with Zygophylleta formation which are
more noticeable in Gilanchay-Bilav villages are
Zygophylleto - Artemisetum; Zygophylleto - Ar-
temiseto - Thymosum, Zygophylleto - Artemise-
to - Thymoeto - Stachyosum associations. There
are many similarities in species that develop in
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similar appropriate environmental conditions.
For example, Crataegus orientalis, Amygda-
lus fenzliana, Rhamnus pallasii, Pyrus salici-
folia, Rosa canina, Coteneaster melanocarpa
and others. trees and shrubs — all of them have
similarities within one type of species [Gross-
heim,1939-1967] (Tab.). Nevertheless, differ-
ences in the phytocenosis are more prevalent.
As can be seen from the table, the newly

studied. Reaumuriaceae Ehrenb. ex Lindl. is a
family with little number of species. It consists
of 1 genus and 3 species: R. persica (Boiss.)
Boiss., R.alternifolia (Labill.) Britten, R. turke-
stanica Grossh., Reaumuria L. is a genus which
includes 22 species and most of them are dis-
tributed in Asia, Southern Europe, Africa and
the former USSR. There are 3 types in the
Caucasus and Azerbaijan [Talibov, Ibrahimov,

Table. Composition of the phytocenosis dominated by Zygophyllum atriplicoides, information about the structure and

geographical type.

Bioecological features

Name of plants Life Height, Phenophase Ecological Geographical type
forms cm group

Zygophyllum atriplicoides Mey. Shrub 80-150 1IV-VI1 Xerophyte Front Asia
Artemisia lerchiana Web. P.gras. 60-100 VII-XI Xerophyte Caucasus
Juniperus communis L. Shrub 4-10 m Iv-v Xerophyte Caucasus
J. sabina L. Shrub 3-6 m VI-VIII Xerophyte Western palearctic
Ephedra procera Fisch. Tr.- Shr. 8-12m IV-VI Xerophyte Front Asia
Paronychia kurdica Boiss. P. gras. 2-10 V-VI Xerophyte Front Asia
Allochrusa versicolor Boiss. P. gras. 15-30 VI-VII Xerophyte Atropatan
Gypsophyla capitata Bieb. P. gras. 40-60 VI-VIII Xerophyte Dagestan-Albanian
Dianthus crinitus Smith P. gras. 15-40 VI-VII Xerophyte Front Asia
Velezia rigida L. M. gras. 10-15 V-VI Xerophyte East Asia-Iran-Turan
Atrophaxis spinosa L. Dwarf Sh.  25-100 V-VIII Xerophyte Minor Asia-Iran-Tur.
Plumbago europaea L. P. gras. 10-100 VII-XI Xerophyte Mediterranean-Iran
Acantholimon araxanum Bunge Dwarf Sh.  20-35 V-Vl Xerophyte Atropatan
Hypericum scabrum L. P. gras. 15-50 V-VIII Xerophyte Western palearctic
Reaumuria persica Boiss. Subshrubs 15-30 V-Vl Xerophyte Iran
Matthiola boisseri Grossh. P. gras. 15-35 VI-VII Xerophyte Iran
Aethionema arabicum (L.) Lipssky M. gras. 5-10 V-Vl Xerophyte Front Asia
Euphorbia azerbaydzhanica Bordz. M. gras. 3-10 1v-v Xerophyte Atropatan
Amygdalus fenzliana Lipssky Tr. - Shr. 350 VII-XI Xerophyte Front Asia
Rosa canina L. Shrub 2-3m V-VII Mesoph. Western palearctic
Astracantha microcephala Podelch ~ Dwarf Sh.  40-60 VI-VII Xerophyte Minor Asia
Onobrychis cornuta (L.) Desv. P. gras. 12-40 VII-IX Xerophyte Front Asia
Rhamnus pallasii Fisch. Shrub 1-2m IV-IX Xerophyte Atropatan
Peganum harmala L. P. gras. 20-70 V-VIII Xerophyte East Asia-Iran-Turan
Malabaila dasyantha Grossh. P. gras. 50-80 V-VII Xerophyte Atropatan
Thymus collinus Bieb. Subshrubs 10-12 V-VIII Xerophyte Caucasus
T. kotschyanus Boiss. Subshrubs  20-30 VI-VIII Xerophyte Front Asia — mount.
Stachys inflata Benth. Subshrubs  25-50 V-VIII Xerophyte Iran
Teucrium polium L. P. gras. 25-40 V-IX Xerophyte Mediterran.-Europe
Ajuga chia Schreb. P. gras. 8-30 V-1X Xerophyte Eastern.-mediterran.

discovered xerophytic plants forming the phy-
tocenosis Zygophylleta atriplicoideae are close
to the flora of the Mediterranean, Central Asia,
Iran and Atropatan due to their geographical
and genetic connections.

The dominant role, biomorphological, bio-
ecological, phytocenological features of the
plant Reaumuria persica (Boiss.) were also

2008; Grossheim, 1949); Flora of Azerbai-
jan, 1955]. Two of them: Reaumuria persica
(Boiss.) Boiss. and R. alternifolia (Labill.) Brit-
ten (R. hypericoides Willd.) are spread in Azer-
baijan only in Nakhchivan AR.

Reaumuria persica (Boiss.) Boiss is distrib-
uted on dry rocky, rocky, gravelly, dry grassy
slopes within the mountain-xerophytic vegeta-
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Figure 4. Reaumuria persica (Boiss.) Boiss.

tion (Fig. 4).

In addition to the main similarities, the spe-
cies belonging to the genus also have a number
of distinguishing features. Thus, the flowers are
large, bisexual, pentamerous, and sometimes
located on side or shortened branches. The re-
ceptacle is 5-merous or 5-sliced. It has 5 pet-
als, with 2 protrusions from the base to the sides
(scaly). The stamens are 5 or more, loose or at-
tached to a fleshy ring disc in 5 groups at the
base of the stalk. The ovary is spherical-pentag-
onal. The pestle is single. The number of sty-
luses is 3-5. The capsule has 3-5 lids (valvular).
The whole surface of the seed is covered with
brown hairs, but the upper part of them is bare.
They are fleshy or leathery subshrub or shrubs.

It is subshrub which has a lot of stems, 13-
30 cm high, separates from the woody base,

straight, densely leafy and not branched. The
leaves are fleshy, cylindrical, sessile, it is up to
1 cm long and 1 mm wide. Shortened branches
are arranged in clusters in the axils of the leaves.

Receptacle has form of bowl. The upper
part of it is linear with sharp corner and has a
pointed tip. However, the lower part is broad
leaning firmly on the receptacle. The receptacle
is fleshy and deeply furrowed, 6-8 mm long.
The sepals are light pink or pink, up to 1 cm
long and 3 mm wide, the receptacle is slightly
elongated, 3-4 mm long with 2 elongated small
protrusions. There are many stamens, united in
5 groups by their stalks. The ovary is elliptical
and 4 mm long. The capsule is ovoid or oblong,
3 times longer than the receptacle. The seeds
are round, densely covered with long brown
hairs. It blooms and the seeds becoming ripen in
June-September. It is shown to be spread on dry
rocky and clayey, and sometimes saline slopes
from the foothills to the lower mountain belt
[Talibov, Ibrahimov, 2008; Cherepanov, 1995].

R. persica (Boiss.) Boiss. species are wide-
spread and form the basis of dry grass cover
(Fig. 5). Anabasis eugeniae, an endemic spe-
cies in the Daridagh area of Julfa district. Forms
the Reaumurieto-Anabasietum association, first
described by its original species.

It is presented in the Caucasus, in the South
Caucasus, and in northern Iran. Figure 5 shows
its vegetation in Iran.

The second species - R. alternifolia (Labill.)
Britten. It is a large-branched semi-shrub with
pleasant pink flowers, reaching a height of 40-
50 cm. It blooms and bears fruit in May-July.
It forms small dense clusters starting from the
lowlands to the lowlands, in saline soils, ar-
able lands, gardens and orchards. The leaves
are 0.5-1.5 cm long and 0.2-0.7 cm wide, thick,
narrow, lanceolate-linear, lanceolate-pungent
or elliptical, with a noticeably small stalk. The
flowers, 5-9 cm long and about 4.5 cm wide, are
rarely solitary, often in inflorescence of shield-
shaped panicle. The petals are red or pink,
ovate or oblong. They are 0.8-1.5 cm long and
about 0.4 cm wide, blunt, with two additional
scapular spines. This species with wormwood,
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Figure 5. Associations of Reaumuria persica (Boiss.)
Boiss. with ephemeral and ephemeroids.

saline, mountain ash, astragalus, ephemeral and
ephemeroids, especially gypsophila species
on low-yielding dry grassy slopes form dense
forests and different variations of groupings,
biotypes and associations. It is a good-looking
plant. It should be mentioned that 63 years have
passed since the publication of the 6th volume
of the book “Flora of Azerbaijan” [1955]. Dur-
ing this time, there have been global changes in
vegetation that botanists need to pay close at-
tention to in their research. Thus, in the past,
this family had the status of a genus within the
family Tamaricaceae Lindl. It has recently been
given the status of the family to Reaumuria-
ceae Ehrenb ex Lindl. As a result of botanical
and geobotanical researches, for the first time
two plant species considered as rare ones in the
mountain-xerophytic vegetation of Azerbaijan
were discovered in different new formations,

various associations, macro and micro group-
ings. These species are R. persica (Boiss.)
Boiss. (Reaumuriaceae Ehrenb. ex Lindl.) vo
Zygophyllum atriplicoides Fisch. et C.A. Mey.
(Zygophyllaceae Lindl.). These plants are dist
tributed in Azerbaijan only in the territory of
Nakhchivan AR. They are included in some Red
Books as a rare species. There are some copies
that presented in the Institute of Dendrology of
ANAS [Mammadov, 2010; Mammadov, 2019].

Drought-resistant, well-developed root sys-
tem has decorative, anti-erosion and other im-
portant functions. Mixed mountain-xerophytic
phytocenoses, dominated by Zygophylleta
atriplicoideae, are used as transitional grazing
areas during the grazing of cattle in summer
pastures.

The flora of these formations includes dozens
of economically important, rare, endemic, rel-
ict, endangered plant species. It is important to
protect such rare plants and their phytocenoses.
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Azarbaycanda dag-kserofit bitkiliyinin yeni
formasiyalari

19.S. ibrahimov, 2M.T. Cabbarov, *F.X. Nobiyeva
BAMEA Dendrologiya Institutu, Yesenin kiig. 89,
Baki, AZ1044, Azorbaycan

2Baki Dovlot Universiteti, Akademik Zahid Xoslilov
kiig. 23, Baki, AZ 1148, AZ-1073/1, Azarbaycan

Toqdim olunan moqalode Reaumuria persica
(Reaumuriaceae) vo Zygophyllum atriplicoi-
des (Zygophyllaceae) bitki novlerinin yeni
formasiyalar1 haqqinda molumat verilir. Hor

iki ndov Azerbaycanda ancaq Naxgivan MR
yayllmigdir. Novlorin daha doqiq yayilma
saholori vo tosdigedici  orijinal tosvirlori
gostorilir. Novler Reaumurieta persicariae,
Zygophylleta atriplicoideae kimi yeni formasit
yalar, miixtalif assosiasiyalar, makro vo mikro
qruplar amala gatirirlor. Onlarin yasayis soraiti,
torkibi vo qurulusu, bioekoloji, fitosenolo-
ji  xilsusiyyatlori  vo iqtisadi ohomiyyati
Oyronilmisdir. Bu formasiyalarin flora torkibindo
iqtisadi cohotdon vacib, nadir, endemik, relikt
vo nasli kasilmokds olan bitki ndvlori vardir.
Toqdim olunan niimunalorin AMEA Den-
drologiya Institutunun Dendroparkinda in-
troduksiya olunmus niisxalori vardir.

Acar sozlar: flora, ndvlor, yeni formasiya,
fitosenoz, introduksiya

Hosrble popmanuu HATOPHO-KcepoPUTHOI
pacTUTEeNIbHOCTH A3eplaiigxaHa

'A.II. Uoparumos, *M.T. [I:xa66apos, *®.X. Ha-
OoueBa

SUuctutyT denaponorun HAHA, yin. Ecenuna, 89,
baky, mocenok Mapnakan, AZ 1044, Azepbaiixan
*bakunckuii [0CymapCTBEHHBII YHUBEPCHTET, YII.
Axanemuka 3axuaa Xanuiosa, 23, baky, AZ 1148,
AZ-1073/1

B nipecraBieHHOM cTaThe COOOIASTCs O BhISIB-
JICHUW HOBBIX PACTUTENBHBIX (OpMaIMid JBYX
BUJIOB PACTEHHMU Reaumuria persica U3 CEM.
(Reaumuriaceae) n Zygophyllum atriplicoides
(Zygophyllaceae). JlanHbie BUIIBI pacipoCcTpa-
HEHbI TOJIbKO Ha Tepputopun HaxubiBaHCKOM
AP AsepOaiijkaHa. YKa3bIBalOTCsl KOHKpET-
HBIC KJIIOYEBBIC YYaCTKH MECTOPACIIONOKEHHS,
apeaibl ¥ TPUBOAATCS OPUTHHAIBHBIC HILTIO-
cTpauuu. bbpulo BBIABIEHO, 4TO Reaumurieta
persicariae, Zygophylleta atriplicoideae co3na-
10T (hopMaluK pa3IUyuHbIe ACCOIMALIUK, MAKpPO
W MHUKPOTPYIIHPOBKY. M3ydeHbl MX yCIOBHS
MECTOOOHUTaHUsI, COCTaB M CTPYKTypa, Ouo-
IKOJIOTHYECKUE, (PUTOLCHONIOTHUECKUE OCO-
OCHHOCTH M XO3siicTBeHHOE 3HadeHue. Dio-
pa 3Tux dopmanuii BKIIOYAET B C€Os JCCIATKH
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SKOHOMUYECKH BAXKHBIX, PEAKUX, SHAEMUYHBIX,
PEIMKTOBBIX, HMCYE3AIOIIUX BUJOB PACTECHUM.
[IpeacrarieHHble 00pa3Lbl IMEIOT HHTPOMYIIH-
poBaHHbIE 3K3eMILIAPSI B Jlenaponapke MHCTH-
tyTa Jennponorun HAHA.

of mountain - xerophyte vegetation

KuroueBble cjioBa: (iopa, BuI, HOBBIC (op-
Maruu, GUTONEHO3, WHTPOIYKIIUS
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