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In order to ensure food security of the population in Azerbaijan, it is important to protect natural
forage plants, effectively use, improve and prevent the process of biodiversity degradation. From this
point of view, we aimed to study the parameters of semi-desert and desert formations, fodder quality,
grazing norms, ecological assessment of semi-desert and desert formations, which are a valuable
source of fodder for livestock in the Caspian coastal areas and vegetation of Lankaran administrative
districts (southern part of the Caspian coast). The vegetation of the botanical-geographical region is
spread below sea level - below 10 meters (in Masalli region), as well as at an altitude of 27 m to 150
m. During the ecological-geobotanical researches in the Lankaran-Mugan botanical-geographical
area of Azerbaijan, phytocenoses with predominance of Petrosimonieta brachiata and Artemisietum
lerchiana-Ephemerosum were registered in the desert and semi-desert vegetation types, which are
mainly a source of natural fodder in winter pastures. A classification scheme for 6 formation groups
and 8 associations was prepared, and an “Ecological-geobotanical map of the southern part of the
Caspian coast. Scale 1: 10,000” was compiled. In the course of the study, endemic species of the Cau-
casian area - Iris musulmanica Fomin, Salsola nitraria Pall, Symphytum caucasicum M. Bieb., and
endemic species of the Azerbaijan area - Bellevalia zygomorpha Woronow and Tragopogon macropo-

gon C.A.Mey were identified.
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INTRODUCTION

As indicated in the Law on “State Land Ca-
dastre, Land Monitoring and Land Management”,
State Program on Rational Use of Summer and
Winter Pastures, Hayfields and Prevention of Des-
ertification in the Republic of Azerbaijan, as well
as, in the action plan of the "Strategic Roadmap for
the production and processing of agricultural prod-
ucts in the Republic of Azerbaijan" approved by
Presidential Decree No. 1138 dated December 6,
2016, geobotanical research in pastures has be-
come actual.

The vegetation of winter pastures is spread at an
absolute height of -22 to 50 meters above sea level.

Climatic conditions are mild-warm and steppe
type with dry summers; The average annual tem-
perature is 14.4°C and the annual rainfall reaches
300 mm.
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Vegetation groups are found in saline, saline
gray-meadow, carbonate alluvial-meadow,
meadow-swamp and sandy soils.

The main aim of the presented research was to
determine the structure, productivity, nutrition and
capacity of wormwood-ephemeral formation Arte-
misietum-Ephemerosum of semi-desert phytoceno-
sis and Petrosimonieta brachiata formation of the
most widespread desert vegetation in the state-
owned winter pastures which is a source of natural
fodder for the development of nomadic small
horned animals, mainly in the Lankaran-Mugan re-
gion.

In connection with the purpose of the scien-
tific topic were conducted geobotanical researches
in the spring, autumn and winter seasons of 2019
in the desert and semi-desert vegetation spread on
the southern Caspian coast, as well as in the winter
pastures of Lankaran-Mugan region. Moreover,
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was planned to determine the following tasks. In
the next must be resolved:
—recording the species composition and struc-
ture of phytocenoses;
—compilation of modern classification;
—determination of productivity on plant
groups;
—determination of nutrition (feed quality)
based on biochemical analysis;
—calculation of the load and capacity of pas-
ture area.

MATERIALS AND METHODS

Within the territory of the Republic of Azer-
baijan, plant groups on natural forage areas within
the South Caspian coast, Lankaran-Mugan botani-
cal-geographical region (Gurbanov, 2018) are
spread in saline, saline gray-meadow, carbonate al-
luvial-meadow, meadow-swamp and sandy soils.
The Lankaran-Mugan botanical geographical area
is considered to be a source of natural fodder for
the development of nomadic sheep-breeding, as
well as a widespread desert plant in state-owned
winter pastures. Species composition, structure,
productivity, nutrition and capacity of Petrosi-
monieta and semi-desert Artemisietum-Ephemero-
sum formation were studied (Shukurov et al.,
2008). Based on the results of phytocenoses
productivity and feed quality, it was determined
that the relevant geobotanical indicators of the area
change depending on soil and climatic conditions.

Therefore, before analyzing the dynamic var-
iability of the productivity of the selected "Re-
search Objects", we studied the soil and climatic
conditions characteristic of the region, based on the
annual results of meteorological stations. (Abdul-
layev, 2007; Shikhlinsky, 2009).

During the research, geobotanical materials
collected during the field research were analyzed
by the route method, numerous herbariums were
assigned to "Flora of Azerbaijan" on the basis of
systematic taxa, and the names of the species were
specified according to Cherepanov (1995), Ask-
erov (2011), WFO (2021).

"Field geobotany" (Lavrenko, 1959-1976),
"Methods of geobotanical research of natural for-
age areas" (Hajiyev et al., 1995), "Res. Instructions

on geobotanical research of natural forage areas of
the Republic of Azerbaijan” and “Methodical in-
structions on geobotanical research of natural for-
age areas of Azerbaijan” (Agaguliyev, 2001) were
used. The productivity of winter pastures and rural
pastures used as a source of fodder for the devel-
opment of livestock in the administrative districts,
the quality of fodder were studied and the capacity
of pastures was determined.

The area is characterized by drought, as well
as the widespread use of desert and semi-desert
vegetation in the ecological conditions of desertifi-
cation. One of the factors contributing to the deser-
tification process is the degradation of vegetation
due to overgrazing of natural forage areas, as well
as fuel, construction, etc. cutting of trees and
shrubs for purposes (Ibadullayeva et al., 2012;
Hatamov, 2000). The refore, due to anthropogenic
and man-made influences in the vegetation of the
studied region, shrubs have become very sparse,
pasture productivity has decreased and nutrients
have been depleted.

Information on the improvement of natural
winter pastures in the country, including florostatic
and geobotanical studies of semi-desert and desert
plants (Hajiyev, 1995; Aliyev, 1965; Mailov, 1984;
Agadjanov, 1967; Gurbanov et al., 2012; Gur-
banov, 2004; Ibadullayeva, 2011; Shukurov et al.,
2008).

RESULTS AND DISCUSSION

According to the “General scheme of use of
natural fodder lands of the Republic of Azerbaijan
till 2005 and “Map of lands of large-scale admin-
istrative territory of Lankaran-Mugan region”, the
total area of winter pastures of the region is
22476,0 ha; of which 12552.0 ha (55.8%) are ex-
plored areas and 9924.0 ha (44.2%) are unexplored
areas (Table 1).

As shown in the table, the area of Petrosi-
monieta brachiata formation is 4550.0 ha (20.2%)
and the area of wormwood-ephemeral Artemisi-
etum lerchiana-Ephemerosum is 8002.0 ha
(35.6%). And first of all, was a task to complete of
“Ecological-geobotanical map of the southern part
of the Caspian coast (scale 1:10.000)”. According
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to geobotanical instructions and modern methodol- According to the results of phytocenological re-
ogy, our research on the southern Caspian coast, as search, 5 plant types, 5 formation classes, 6 for-
well as in the Lankaran-Mugan region, allowed us mation groups and 8 associations are widespread in
to classify the vegetation found in winter pastures. the winter pastures of the region.

Table 1. Classification and areas of winter pasture vegetation

. s . . . . Area within the border

CounterNe | Classification index |Types and formations (dominant and subdominant species) with ha with %
1 S-M1-31 Desert Vegetation 4550,0 20,2

(Petrosimonieta brachiata)
2 S-111-34 Semidesert vegetation 8002,0 35,6
(Artemisietum lerchiana-Ephemerosum )

Explored areas 12552,0 55,8
Unexplored areas 99240 442
Total area 22476,0 100,0

Classification scheme

Type

Desert vegetation ]

formation class Saline desert

[
. Halostachyseta- Petrosimonieta
formation group Kalidietum-
Petrosimoniosum | —1 !
Halostachyseta
belangeriana- Halostachyseta Kalidietum
Petrosimonieta Kalidietum belangeriana- caspicum-
brachiata caspicum- Kalidietum Petrosimoniosu
Petrosimoniosum caspicum m brachiata

ASs. group

111.Semidesert
(Hemideserta)
vegetation type

. Type of coastal sand 1V.Hollow-meadow V. Water-swamp

vegetation type vegetation type

vegetation

( N s 1 N\ ' 2
Litoral
. Depressed-
Convolvuletum- Wornoveod semi- P . Grass-reed
— —  meadow-like
Argusiosum desert formation class. A formation class
. Sormation group .
formation class
. - \_ J e
4 A g O ' N
’ Wornowood-ephemera . y
Convolvuletum- (Artemisi fmm Alhagietum- Thyphaetum-
—  Argusiosum = Fp he:m;mwm ) —  Cynodonosum —  Plragmitosum
ormation group. - ke ormation grou ormation grou
f group. Sformation group f group f group
. / L L. A . "y
q N r Alhagiet: h " N
Convolvuletum P .. agietum Typhaetum
persicum- ;‘ten;'l:wetum pseudoalhagi- angustifolia-

— ; — erchiana- — A
Argusiosum Ephemerosum ass. 63’””‘110”“"’” Phragmitosum
sogdiana ass. actylon ass. australis ass.

. - \_ J .
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Map 1. Ecological-geobotanical map of the southern part of the Caspian coast. Scalel: 10,000; 2018.
Institute of Botany of the National Academy of Sciences of Azerbaijan; Compiled by: Corresponding Member of
ANAS E.M. Gurbanov, Doctor of Philosophy in Biology H.Z. Huseynova

A brief description of the species composition
and structure of the studied Petrosimonieta and Ar-
temisietum-Ephemerosum formations is given be-
low.

Petrosimonieta phytocenosis is found as an
indicator formation in saline soils. 16 species were
recorded in the formation composition. Of these, 2
species (12.5%) belong to shrubs, 1 species (6.3%)
to small semi-shrub, 6 species (37.5%) to cereal
grass and 7 species (43.7%) to various grass spe-
cies.

The monodominant of this formation is Petro-
simonia brachiata (Pall.) Bunge., The abundance
of which is estimated at 3-4 points.

According to the geobotanical description, the
phytocenosis is single-storey and the average
height of grass cover reaches 10-30 cm. The over-
all design or projective coverage corresponds to
40-60%. The productivity of the formation is 8.6
cent/ha in dry mass ingested.

The average annual productivity of the Petro-
simonieta formation was (20.IV) -2.05s / ha

(23.3%) cereal grasses, 1.2s / ha (13.9%) legumes
in the spring of the year (for 2019) and 2.8 s / ha
(32.6%) and 2.6 s /ha (30.2%) various grass species
in the fall.

As a result of biochemical analysis, hygro-
scopic moisture, crude ash, crude protein, crude
fat, crude cellulose were detected, as well as nitro-
gen-free extractives, feed unit and assimilated pro-
tein were calculated based on the results of these
analyzes. Therefore, the productivity and feed unit
for the identified formations was considered the
main criterion in the "plant block". In this regard,
the formations are divided into quality groups
(good, medium and low categories) according to
their nutritional value and productivity. Based on
the biochemical parameters of phytocenoses, the
conversion of crude ash (A1), protein (P1), fat (F1)
and nitrogen-free extractives (N1) in each for-
mation is calculated according to the following for-
mula:
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Table 2. Area of winter pastures by formations, productivity, nutrition and pasture capacity

Pasture capacity
L
s 5 Area within the border . |In100 kg of dry feed, (at the expense of
<2 T , Productivity (in in kg .
Ne 2 E p;’slli :e dry mass the main herd)
= -
2 S ha % cent/ha) Fodc_ier Assnmlla:lted one ha | Total area
unit protein
1 Petrosimonieta Saline 4550,0 20,2 8.6 32,8 3,3 1,0 4550
Wormwood- Clean 8002,0 35,6 10,4 442 4,5 1,7 13603
ephemeral
Explored area 12552,0 55,8
Unexplored area 9924,0 442
Total area 22476,0 100,0
_ Px100 are Artemisia lerchiana and on the second floor
1" d-m "’ there are ephemerals mentioned earlier. The aver-

P; - absolute dry matter protein (in%), P -
crude protein per 100 g of dry mass in air (in%),
d'm - dry matter (in%) in the mass of edible dry
grass.

It should be noted that A1, F1, N1 are calcu-
lated in the same way as above.

According to the laboratory analysis of the
main fodder plants, the biochemical composition
of the phytocenosis has a hygroscopic moisture of
12.0%, ash in absolute dry matter 9.4%, protein
6.8%, fat 2.4%, cellulose 33.9%, NFE-35.5%, the
feed unit per 100 kg of feed is 32.8 kg and the as-
similated protein is 3.3 g (Table 2).

Taking into account the nutrition of the for-
mation in the field of Petrosimonieta of the South
Caspian coast fodder unit (per 100 kg of fodder)
productivity (8.6 s/ha), grazing period (210 days),
daily fodder norm of cattle (1.3 fodder units), the
load of Petrosimonieta (1 head per hectare), the ca-
pacity was determined to be 4550 heads.

2. Artemisietum Ephemerosum phytocenosis
is found in saline gray-meadow soils. There are 21
species of plants in the formation, of which 1 spe-
cies (4.8%) is semi-shrub, 1 species (4.8%) is small
semi-shrub, 7 species (33.3%) are cereal grasses,
and 12 species (57.1%) are various species grass.

Abundance of edificator of the formation, as
well as subdominant type Artemisia lerchiana
Web. 2-3 points; dominant species-(Eremopyrum
orientale (L.) Jaub.et Spach) Lolium rigidum
Gaudin., Rabbit barley (Hordeum leporinum
Link.), etc. are ephemerals, the abundance of
which is 3-4 points.

According to the structure of the phytoceno-
sis, the tier is two-storied; On the first floor there
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age height of grass cover reaches 10-40 cm. The
total project coverage is 70-90%.

The productivity of the formation is 10.4 s / ha
per dry ingested mass.

The productivity of this formation by botani-
cal groups in the spring of 2019 was 2.2 s/ha
(21.1%) of cereal grass, 1.4 s/ha (13.5%) of leg-
umes; 3.8 s/ha (36.6%) in autumn and 3.0 s/ha
(28.8 s/ha) various species grass in winter.

The biochemical composition of the phytoce-
nosis in which forage crops are found is 13.0% of
hygroscopic moisture, 6.6% of ash in absolute dry
matter, 8.9% of protein, 2.7% of fat, 26.8% of cel-
lulose, 42.0% of NFE; the feed unit of 100 kg of
fodder plant is 44.2 kg and the assimilated protein
is4.5g.

Taking into account the nutrient content of the
formation (feed unit per 100 kg of feed), produc-
tivity (10.4 s/ha), grazing period (210 days), daily
feed rate (for cattle), the load of winter pasture is
1.7 heads per hectare, and the total area is 13603
heads was determined.

Thus, it is recommended to graze 18,153
heads of small cattle in the winter pastures sur-
veyed in the Neftchala region on the South Caspian
coast.

Based on the geobotanical characteristics of
desert and semi-desert vegetation spread on the
studied South Caspian coast, we recommend the
following measures for scientifically and practi-
cally efficient use and improvement of winter pas-
tures:

—carrying out autumn (partial) grazing by in-

dividuals and legal entities with the applica-
tion of pasture rotation;
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—implementation of root and surface im-
provement measures in pastures subject to
salinization and salinization;

—sowing of valuable fodder (wild and culti-
vated) plants adapted to soil and climatic
conditions, as well as provision of organic
and mineral fertilizers in accordance with
agro-technical rules;

—-proper (efficient) use of pastures during the
vegetation period of fodder crops after veg-
etation restoration.

The study analyzed the classification of de-
sert, coastal sandy, semi-desert, meadow and wet-
land vegetation types found in winter pastures in
Lankaran-Mugan region up to formation class, for-
mation group and association groups and deter-
mined their phytocenological composition.

The productivity of some formations found in
the region was studied, the amount of dry fodder
mass was determined.

The application of these mentioned measures
in the pastures of the South Caspian coast will cre-
ate a basis for the protection of natural phytoceno-
ses and wild flora, as well as the protection of the
environment.
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Lankaran-Mugan botaniki-cografi rayonunun qis otlaglarun tasnifati vo mahsuldarhg:
E.M. Qurbanov, H.Z.Hiiseynova
Baki Déviat Universiteti, Baki, Azorbaycan

Azarbaycanda shalinin arzaq tohliikesizliyini tomin etmak {igiin tobii yem sahslori bitkiliyinin qorunmast,
biomiixtalifliyin somorali istifadosi, yaxsilasdirilmasi vo degradasiya prosesinin qarsisinin alinmasi {igiin
elmi-praktiki osaslarin iglonilmasi vacibdir. Bu baximdan Xozar sahili Lonkoran-Mugan botaniki-cografi
orazisinds heyvandarligin deyarli yem monbayi sayilan yarimsohra va sohra fitosenozlariin mohsuldarli-
ginin dinamikasi, yem keyfiyyoti, otarma normasi vo torpaqlarmin ekoloji giymotlondirilmosi iizro para-
metrlorinin aragdirilmasi qarsiya moqsad olaraq qoyulmusdur. Conubi Xozor sahilinin Lonkoran-Mugan
botaniki-cografi rayonunun qis otlaglarinda ekoloji-geobotaniki tadgiqatlar ilk dofs terafimizden aparilmis-
dir. Tadqigat naticoesindo orazisindo qeyde alinan kdcori qoyungulugun inkisafi {i¢iin tobii yem monbayi
hesab olunan, eloca do dovlat miilkiyystinds saxlanilan qis otlaglarinda an genis yayilmis sohra bitkiliyinin
qisotuluq ( Petrosimonieta) vo yarimsohra fitosenozun yovsanlh-efemerlik (Artemisietum-Ephemerosum)
formasiyalarinin név torkibi, qurulusu, mohsuldarligi, qidaliligi ve tutumu dyronilmisdir. Qeyd edilon for-
masiyalarin qis otlaglarinda tosifastina osason 5 bitkilik tipi, 5 formasiya sinfi, 6 formasiya qrupu vo 8
assosiasiyalarda tomsil olundugu askar olunub. Eyni zamanda ‘“Xozar sahilinin conub hissasinin ekoloji-
geobotanik xoritasi” (Miqyas 1: 10 000) torafimizdan tortib edilmisdir. Todqigat zamani srazinin bitkiliyin-
do Qafqaz arealli endemiklordon—/ris musulmanica, Salsola, nitraria, Seymphytum caucasicum, Azarbay-
can arealli endemiklarden—Bellavalia zigomorfa vo Tragopogon macropogon névlari agkar olunmusdur.

Acar sozlar: Ekosistemlor, fitosenoz, formasiya, assosiasiya, dominant, subdominantlar, endemik

Kaaccupukauus u npogyKTUBHOCTD 3UMHMX nactoni Jlenkopans-Myranckoro
0oTaHMKoO-reorpaguueckoro paiiona

E.M. I'yp6anos, X.3. I'yceiinoBa

Baxunckuii cocyoapcmeennwiil ynueepcumem, baxy, Azepbaiioscan

Jnst obecriedyeHus MPOAOBOIBCTBEHHOH O€30MacHOCTH HaceleHUs B AsepOaiikaHe BaKHO 3allIMIIATh
€CTECTBEHHBIC KOPMOBBIC pacTeHusl, 3(H()EKTHBHO UCTOIB30BATh, YIIyYIIaTh U MPEAOTBPAIIATh MPOLECC
nerpaganuu 6uopaszHoo6Opasus. C 3TOH TOUKH 3pSHHS Halla [elb 3aKI0Yallach B U3yYEeHUH MapaMeTpoB
MONTYITYCTBIHHBIX U IyCTBIHHBIX (PUTOIIEHO30B, KadyecTBa KOPMOB, HOPM BBITIACa, SKOJIOTUIECKON OIEHKE
MOJIYIYCTBIHHBIX M MYCTBHIHHBIX (DUTOIIEHO30B, KOTOPBIC SIBJISIOTCS I[CHHBIM HMCTOYHHUKOM KOPMOB JIJISt
CKOTa B MPHUOPEKHBIX paiionax Kacmus, a Takke OIICHKE PACTUTEIBHOCTH aJMHHUCTPATUBHBIX PaliOHOB
Jlenkopanp-MyraHckoi OoTaHMKO-TeorpadudecKoil 30HBI (FokHasS dacTh mobepekbs Kacmus). B xome
9KOJIOTO-Te000TaHNYECKUX HcclienoBannii B JleHKopaHb-MyraHckoil GOTaHHMKO-reorpauueckoil 30He
A3zepOaiikana ObLUTH 3apEeTUCTPUPOBAHBI (PUTOIICHO3BI ¢ mpeoOnananuem Petrosimonieta brachiata u
Artemisietum lerchiana-Ephemerosum B IyCTBIHHOM U TIOJIYITyCTBIHHOM THITaX PACTHTEIBHOCTH, KOTOpPEIE
B OCHOBHOM SIBJISTFOTCS] ICTOYHUKOM €CTECTBEHHBIX KOPMOB Ha 3MMHUX nacTounmmax. Pazpaborana xinaccu-
(ukanmoHHas cxema Juis 6 rpymnn GpopManuii u 8 accoruanui, a Takxke « IK0JI0ro-reod0TaHnYECKas KapTa
I0)KHOU vacT nobepexnst Kacrmiickoro mops. Macmrad 1: 10000». B xone nccienoBanus ObLUTH BBISB-
JeHBl BHUIBI JSHACMHUKOB KaBkaszckoro apeama - [ris musulmanica, Salsola, nitraria, Seymphytum
caucasicum v YHIeMUKHN A3epbaiikaHckoro apeana - Bellavalia zygomorph u Tragopogon macropogon.

Knroueswie cnosa: dxocucmema, pumoyenos, popmayus, accoyuayusi, OOMUHAHMbL, CYOOOMUHAHMbI, IH-
oemMuKu
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