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Abstract In this article, a new original mathematical model for the Russian population
projections as an autonomous fdarkov queuing system with an unlimited number of servers and
two types of customers is built. The research of this system was cauti@dvirtual phase method
and a modified method of asymptotic analysis and was proofed that the asymptotic distribution of
applications served in the system at time Gaussian. Such a queuing system sufficiently and
adequately simulates the procesglmdnging the age structure of the population and can be used to
analyze demographic situations in a single country and around the world. The mathematical model
has been applied to the analysis of the population growth in Russia. We have built optimistic
saenario for population projections to answer the question of how the Russian population will grow
without immigration.

O dzdets s Ay diviss?2 MlsOls j fsMmistesj dz0 datso OV  sted ¢ d dal
ftoscdesL qtetse Oded W ydMmdzj dedetsylsd dzOMmj dzj dedw t smimdd
BOMMso sets BEMdzEy do OdedWw M daj SGteOded YJ dedze’ d3 & tsdzd 1
R ) f) dz Hzt§ § H O dzdzts 2 mdmlsj dr ftotso sH J dzts Bjlsts
BsHdWdydetse Odsids @fnd diff bStslsd yd MS S s 0dzOdzd L O, d
OmMddif stslsd yj MS sy wWOMYtcj HY dzj dad J LOve G, st fr) dzlz ¥
W dzw jIsfqw ¢ OkMmMmtse ME d d3. ¢ tsu O ©Of dzlzfy fffip IDjdzd@ GO MHntsh IisC
OHjCoOldts BBsHj dzdelzjls ftetsyjmm dL djdj dzdv oL tcO
dmf sdz! L8 OdZO H&Y OdZOdZdL © HjBBEOW dyd MEs2 MdIstk
Yyd dztsds. 1 HJG M B3O BOIsdud MEdd'L d3tstety figas O wedf gzl jdzlzdzO
t smimdd. [ ¢smstesddad sfbdidmsdud M&d?2 Myl doOtd?
slso jIsdls! dz20 otsftesh 8 Isdz, COC BEZHjI t©OMisd dzOMm

Keywords:population projections, queuing system, populatioodeh, asymptotic analysis,
approximation of distribution, mathematical model.
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Introduction

Population projections are necessary for various administrative areas of state and regional
development, for pension policy and public finance planning, for the design and implementation of
immigration policies at the national level, forarketing research, and for insurance management.
Assumptions about future demographic changes are useful to estimate the future need for food,
water, energy, and services, and also to develop social development programs. Besides projections
of the future @mographic situation has been attracting more attention, thanks to concerns about the
possible longerm effects of aging, HIV, AIDS, and COVID.

The actuality of this research is also explained by the fact that the significant changing of the
demographicsituation in Russia is the result of serious social and economic transformations that
have occurred in society over the past several decades. An effective and modern method of research
demographic processes and solve global problems of development isnatathemodeling.

In work [1] we represented the analysis of different famous demographic models creating by
scientists around the world. As this research showed, in the mathematical demography,
deterministic models with discrete and continuous time, &mchastic models with discrete time
are more popular [2], [3], [4], [5], [6]. However, as we know, all demographic processes happen in
continuous time and are stochastic. The advantage of stochastic models is accounting for the
deviation of the frequencied demographic events from their probabilities. The survey reveals that
work with stochastic models is problematic. The main obstacle is difficulties in accounting
demographic uncertainty and uncertainty of demographic and economic variables. Thus, the
creation of stochastic models and methods of their research methods require development.

In this work, we proposed a new mathematical model for population projections and a new
method of research. We considered an autonomoud/fadkov queuing system witlwb types of
customers. We indicate the main definition of the process of functioning of this queuing system.

Mathematical model

The autonomous queuing system receives only two types of customers. The customers of the
first type aranterpretedas a femal@erson and the customers of the second {ysea male person.
Their service time i sS;haedS,xearestieersdngval functioa fore x p e
women and men respectively. The process of servicing customersfalomeng. At first. each
customer occupies a free server and is on it for the service time, the duration of which is random.
Durations of servicing various customers are stochastically independent, have the same distribution
determined by the functioB;(x). After completing the service, the customer leaves the system.

For each customer in the system, we define thexage. Il tés the | ength o
the time {1 X) of thebeginningof its service to the current tinteEach first type customer of age
at timet with intensityb(x,t) creates a new application. And the probability of this evebixi$)At
+ 0o(At), and the probability of generating two or more customers is an infinitely smalitguera
higher order thart. This generating new customer takes a free server and begins the process of its
service creating the customers of a new generation. In terms of demography, funct)as ti(e
birth rate of women of age in yea t (fertility function) and the arrival rate of customers is the
process of the birth of children.

We denoteasN ;(X 1,X z,t) andN (X 1,X 2,t) the number of the first and second typetooners
in the system at time Herex is any nonnegative real numbadimits

1
digr_r}zuﬂh’l(x,x + Ax,t) = &(x,t),

—(D
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1
.;IE.ILTDENE (x,x + Ax, tj - ﬂ(xr t:]'

I be called t Rt atxgaofthémumbercof cdstomers at agets 3 (
t0s obvious that

E{(x,t) = g(x. 1),
En(x,t) = m(x,t).

The functionsm(x,t) and g(x,t) define tle average characteristics of the stochastic densities
3Xt) a xblrespgctively.

In work [1] we presented a new virtual phase method and a modified method of asymptotic
analysis. Using these new methods we solved the problem of investigating then famdtions
3(x,t) and d(xt), andidentified their Gaussian distribution with all parameters (first and second
moments). But we noticed that the formulas for finding the average characteristics of the random
functionsa(x,t) andd(x,t) are similarto Lotk 6 s mo d e | [ 2] and the compo
time [7], [8]. As shown in our research, such a queuing system sufficiently and adequately simulates
the process of changing the age structure of the population and can be used to analyze demographic
situations [1]. Now we show the results to the analysis of the population growth in Russia.

Application of the results for the Russian population projection

We take a group of all women and a group of all men of Russia. Our mathematical model is
defined by swvival functionsS4(x), S2(x), andb(x,t). In terms of demography, these are a female
survival function and a fertility function.

We choose the survival functior$;(x) and S,(xX) as a Gompert¥eikem model [9 We
think that a probability of a girl born is= 0,488 and a probability of a boy born isrj = 0,512.
And we write the functio(x,t) in the form

b(x,t) = n(t)Y(x, 1),

wheren(t) is the total fertility rate anel(xt) is the probability deriy of distribution for
reproductive age of the womakRocusing on the instability of the demographic process, it is
important to select for some other invariant. We found that such an invariant is the distribution of
probabilities of reproductive age imditors, which allows the instability of determining the stability
of only one parameted t he t ot al f aMe tdefihed that the didtributioq Oftthe .
probabilities of reproductive age is invariant from 2000 to 2020, and we can write the function
P(X)=1@(x,t) as the density of thedpiarametrig--distribution

N 0, x < 15,
¥ = v (>.8) =B (x ~ 15)* " exp(-B(x — 15)})
F() ’

x = 15,

wherel'{a) = j: x* e *dx, @ >0. Estimates of parameteszsand £ are found using the

¥ 27 method.

We made a forecast of the population in Russia, based on the assumptions about the dynamics
of the totalfertility rate. The initial conditions are the values of the number of women and men in

(c9_®
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Russia in 2019 according to The Demographic Yearbook of Russia [10]. We assume the total
fertility rate n(t) will be changing from 1,504 to 2,5 in the metifrom 2020 to 2120. Applying our
mathematical model and formulas for the calculation of the average characteristics, we obtain the
following values of the average number of populations of Russia by sex in the long run (see figure 1
and figure 2).

L.5
1.4
1.3
1.2
1.1

1
0.9

0.8
0 7,068

E

0.5

1,379

1,17

0,619

N e R AR N
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Female =@=Male

Figure 1.Fertility scenario to 2120 (in millions)
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Figure 2. Scenario for Russian population projection to 2120 (in millions)

To check the adequacy of the model and its forecasts, we calculated the values of the age
structure of the Russian population the past years and compared them with real statistics. As the
study has shown, there is, of course, a small error in the forecast, but the error is observed only in
the last age group and is no more than 5%.

The optimistic scenario assumes that the crgienomena in fertility and mortality will
largely disappear in a few years, and that demographic development will go smoothly. However, as
can be seen from the above results, the optimistic assumption regarding the total fertility rate gives

(c9_®
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not entirelyoptimistic results. As can be seen from the graph, the population size in the considered
period of time will continue to decline for another 50 years.

A way out of the demographic crisis is possible by the restoration of a stable positive natural
population growth or largescale immigration, which may entail new problems. And the
improvement of population reproduction is possible only by ensuring a decent level and quality of
life for people.

Therefore the proposed autonomous queuing system with an udlmoiteber of devices and
the developed method of its investigation is an effective tool for estimatingtidomgpopulation
size and for analyzing the demographic situation that has developed.

Conclusion

The article proposes a new stochastic model of dempbgc growth in the form of an
autonomous neMarkov queuing system with two types of customers. In research, we used the
virtual phase method and the modified method of asymptotic analysis. We found the main
probabilistic characteristics of the numbersefved customers in the system and was proofed that
their asymptotic distribution is Gaussian.

This mathematical model has been applied to the analysis of the population growth in Russia.
We have built a scenario for population projections to answer ubstign of how the Russian
population will grow in the period from 2020 to 2120.

The created mathematical model can be modified and can be applied to predict the
demographic situation in any country and in the world as a whole, to forecast the popigation s
with considering the age structure, marital structure, and social status, migration processes. The
projection of any countryods population plays
decisionmaking for socioeconomic and demographic depelent. Mathematical modeling
provides an invaluable tool for making assumptions explicit, highlighting key factors determining
policy needs, and providing quantitative predictions for the effectiveness anefffectiveness of
disease control policies.
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FLORISTIC DIVERSITY OF THE INTRA ZONAL ECOSYSTEM
OF THE TOVUZCHAY BASIN SUBALPINE BELT
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b dzdzts Is O wds'h.tc O dzj dzd J BtStcOL detstsBtcOL § W tSHEOW dz'd A
MOBsMistsWIisj dz' dz" = ftetsBdzj d©3 cetstede" = toj e dsdatso . A St
M Odz fd2MEtsets fsWmMO o L dzOydlsy dz' dets?2 flsy ¢ j ded t
B MsssBdlsOdad W . j j 1 toj dz@wizOdedRj " d d3j & Is md dz2 dzts tcOL t
nBdzZsHBMIss2 € d A tcOMmisj dzd 2 , ftej HMIsOo dzj dzdz' ~: cd{
dzd LSt dz’datiafs ¢ s dzj Isded S OB, Y sHENM C O], Br OdBdzdSd  dzd b
tcOL dzd ydzr @3 d3j MiststsB dIs Odzd v 3. A detsjtehfds o d L tzQufij foielgr Hoj dzilz
shdtse dz 3 MdMmisj BOsduUuJ MEdd3 ctekzff O3 MdzjHEzE " dd3 E
nets2drr & 13%, vyojlsSter o 58%. RL of Mhdao Mmfikzudh
oMy vyYojlsStsar j Bl jHddzj dasSe 9] 2 OH digjdflsjcR o) do )3i8
weo dzw s Isfpw  d3dets G tsdzj Isdzd € Od3d , sfdtse zOw yOfls! Cslst
dzj sdzj L jdzj dg" &3 adHOd. | MmMkOls! j HOjIMw s dmodzedj
BOMMJ 2 dzO.

Abstract The preservation of the biodiversity of mountagtosystems is one of
theindependent problems of mountain regions. The formation and development of vegetation in
thesubalpine belt is largely determined by the ecological conditions of their habitat. Strongly sparse
groups of coldresistant plants, repgented by hyperkryophytes and hemicryophypesennials of
short stature, pillows, mosses and lichens, adapted to various habitats, are of predominant
importance. The flora of the studied meadow communities is distributed according to the main
taxonomic goups as follows: lichens 25%, spore 2%, conifers 13%, flowering 58%. Of the higher
vascular plants, 45 species grow here, all flowering plants are combined into 20 families and
38genera. In terms of life expectancy, all species are perennials, the amaafi which, in terms of
the rhythm of development, belongs to sunigreren species. The article describes the flora of
thesubalpine belt of the Tovuzchay basin.

s dzv Y jfprs® @S0, ©OMlsdlsj & desfmls! , Wstdkoydw, o}
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Abstract 55-yearold forest crops of 1B bonitet pine were studied on 17 trial areas with
continuous tree mapping. Average height ananeizr 27.2 m and 20.6 cm, fullness 0.96, density
94011620 pcs / ha. In the ArcMaprcView program, tree feeding polygons were built for the age
of 301 40 years (1623 polygons) and for the same treesiiB5fears with an increase in their area
after the fdl of trees (596 polygons). The correlation between the feeding area 49 3@ars and

the di ameter of the tree was r = 0.252N0.023
crops, the studied corr el at épanes itlsignifcantty nerehsetd o r
to r = 0.32NR0.03. I n dense areas of f orest cr

589 that did not change the area and from 339 with its increase by 23%. The studied correlations
were almost equal: for ¢hage of 3040 years, r = 0.221 and for 85 years, r = 0.226. In rare
forest crop locations, new polygons increased by 13%, and the difference in correlations was also
unreliable.Thus, using an additional feeding area of about 20 years, the trees digmficantly
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increase the effect of this area on the trunk diameter. The competitive pressure of neighbors was
also calculated as the sum of their diameters divided by the feeding area (98 polygons).
Thest rength of the nei glltrdeavas@gual pr3.8%, and with sucmweakh e
competition, there is no need to reduce the density. Therefore, thinning should be moved to the age
of 1015 years, when it is still possible to influence the genetic structure and change the
development towardsiore productive models of cultivation.

sdzs Y o' jH o ts?2, ckzMmistslsO, f dzsh OH!  dlsOdzad W
FrBHO.

Keywords:standage, density, feeding area, competition, cooperation, care felling.
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400 dzjls MsmMsOodvds 16, 7% | ©OKRSOS ftoddij dzv j d3
or weo dzj dzts, Yylsts d@sHjdzj 2 Eydlsr o0shdas btsd ¢ BdE
BsH jdzj 2 EkZydls' o 08 hdd 20 eeddstdslsfdipy JfififSdd-r W OC Iststetso  tSH dak
tc ts dz OBdtlsdyjmMédr WOCIktstocse o Y dL dzj dedetsdz yd ¢ dz
l " BteOdzgdzOVY BsH jdz2 o By O02hdj 10 djls EZydlsr 9 Os h
OBdlsdyj MSdr WOCIktotso Odztcdzts df tis Mds dzdf izdigds® | dz@ dzls §f € Wz
tcOH d Odz' dz' 2 Pimusdybricadvgdw® W dzzClskz Oyd tsdzdzr = ff tcHsysjomms e
(S dzd BOBsdud MSEsd dL & dydesimis! ) dz0 xdL daj dedz" 2 ydg
Csdzd yd Misoe j dedzets sy dad Is tetsdz'd IsgARY Ok k2 to dax2dz0 iz |
W dzW jlsfpw 1 dzj o5 dalstsdz tsftoj Hj dzj dedets? dzseo L dz o 1 Ists

Abstract.On the basis of dendrochronological studies conducted in three geographical areas
with different soil and climatic conditions in the Southern foothills ofGineater Caucasus zone in
the territory of the Republic of Azerbaijan, the dynamics of the width of the trunk rings of the Pinus
eldarica Medw species was analyzed. The experiments were carried out in areas where climate
variability is more pronounced, amtliring of the research it was revealed that the role of climate
variability in the life cycle of the selected species Pinus eldarica Medw. in the tracked time interval
equal to 40 years, it was 16.7%. Within the framework of the applied model consideratiwas
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also reaveled that models that take into account only biotic factors are 1.48 times lower than models
that take into account biotic and abiotic factors simultaneously. The total role of abiotic factors in
the life cycle of the selected speciessve®.4 %. The chosen model in the next 10 years takes into
account the influence of both biotic and abiotic factors with a constant integral influence on the life
cycle and on the radial growth of the species Pinus eldarica Medw. fluctuation processés equa
16.7% (climate variability) on the life cycle for a period of 50 years. In our opinion, quantifying the
role of temperature variability on the overall growth dynamics is an element of a certain novelty in
this direction.

s dzt yj o' J ¢ Linjduse @UHAD dz, 52 Rineed®ica,Medw. tc OH  Odz! dzr 2
etsfls, ¢ dzd BOIdud MCOW dL B dzydotsfls: , Bdslsduj msdi
WikzdeS ydv,;, + Sy sdej deyd Odz dzOv W zdeS yqdw.

Keywords: Azerbaijan, Greater CaucasuBinus eldaricaMedw., radial growth, climate
variability, biotic and abiotic factors, the polynomial function, the exponential function.

o Hjdedj

dClszOdz dztsfls! dimf sdz' L s9 Odad W dzso ' n Bj IsH 59
L JtBO2HY OO toOMIsjls Hjd BIsts HdW. wtejHds@Edn
By IsStsH T Hj dzHtetsh tetsdesdzse d yj MS d n dMmmdzj Hiso Odad 2 . (
Hd dz20d3d € 52 tesMis©®@ tOL dz' = f StotsH, Hjtojot j[@. d M
[  BHEcS R ezt dzse d yd MEtsy dMMmdzj Hise Odzd | , 9 YOMmls dzts n
ftesihpdzg Odzdww HJAZOBISd N doduds s Csfgdg jym 4 asj dgds H20 dP e d
Y J dzdzlz & dde¥ stedzOyd s s B dL d3j dzj ded ¥ n sCtokzy O h j 2
dm¢ dz¢g ydlsj dz dzets yJ dadzr COC Hdzw tj CtsdmMstekzCydd ¢€d
¢ dzd i3OI d uj M d - dzf iy dgj &izj dA[ B ) qidPls | BO~ [ 3] .

A j dz’ dmmdziH e @dajfIs [ j dzHtesdzsedd 1 Oyd sdzOdz! dzts:
dLjtBO2HY OdO (1 ¢1 ¢ MY &tsesdnwds JdaddusGas@jedds @4 " d = d3d
odHr JjMmilsjMmlse jdgdets? Widster oL jteBO2HY OdzO [ 1
| OHBs  ©lsdgjsksd lss , § syddivn dzg § Rd e fflsiaAsdydpamalts rizfsls © )
dmimdzi Wi ssOdedff dZOBd S )] cetHdyder 7 Stz dzd Ddzb d B ts &
Csdd1 83 odHBO Hjtejo'! jo o {j dzi2s@a@ rddiptls jCHIEO0 dd dz
dZOH Ekttsodzj &3 dBstew ftoj HEE Oo dzjsez® y dfzj Bobyl@pisdndaifds dztizezts
vasqueziiL. [13]. 17 dzs dMfmdzj Hise Odets o dzd W ded j  dzf fitp'iaupdets 2 Is
Bdetsy j Mise j dedztse s toj 6 toj Md ts dzdRivs tpeuc@@ziBakzddL O C d@D O dzts f
otoj d3j dedzOW L OHJjtey €O ¢ dVdzOderdlsiz e d s  fipde ©de@ajztez ©
f OtcOdzj Iste”™ cEwsHdyde = Stsdzj y B[150kf]. | Yy o fgdy dakls jodz' inds'C O
Isj B j cOlskztcO § tdzsy §Isge@ tlzsMmls EC OL Odzgdzetsets oadHO
BsHj dzdtekzjlkshy COC ftoddydy tcteOddyuds PG W OCIts

) OOBjste’ esHdude 7 Stdjy dhfsd Lk2jlshy Hdv
hdteddzj [Sltsdzjtdz § BBYEOY sRphHi dj dd] LsMisO H]j o
f OtcOdzj stcO® M o dzzlstcd ¢ tsH 5[6,87 | datxlisdddts fiplstd  oHQg)j da j  2frf ddda
HydHtesr esdesdzse d yd MS d A dfmMmdzj Hise Odad 2 , 1 Ists f O
BsHj &zdtetse Odzedj Hd&Y o tsMes® das® ozt wail W | dej dgdf Vi @B L ts figdz
d § dslsdsmisd qFHdudsy & S tsdjy

J tcOBSIsOR [I4BE Odig®o OsMdeso j HJdz2ORBd yj MEs2 dBsH

(c9_®
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 43


http://www.bulletennauki.com/
https://en.wikipedia.org/wiki/August_Heinrich_Rudolf_Grisebach

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

odzdwdzdj Isj 3 jwOlskter d o d&Oydsflsd §sys dzO ©OHJO

[OjttdOdz d d&jlktsH' dMmimdzj Hiso Oded W

[ dzv  tHigsadjyy Hj dzHtccBEOde®des & dzg j iplL W IsT sBtOL Y’
Htoj o j RjmzselaricaMedw. ) f sdi3tsBuurto Blzdg® Issydese s S toj HJ
Cdzjy dif Bdt esmOuf[ 4] nt abdolz Sfflicjhiyjdz Mtse d3j Misd d
W HOR ¢ tuyisdhhREE tdzj

[ dzw st oY wizjsogfdatzd d f slsj tow dzdzr n Cedzj y d f tots
fsojterndetsmisd Ctsdzjy dmi sdzwii s Piea®ls inists{cytg ABAE@ T Se.
Crossdating [5].

tdLbkd sOIr COyimkseO® E o dHSEBOFEGHAGL dz@ dzO tsf)dzts

RMEY Y MEtsj odzjHtejdedd  HdzW §odizyjddy fMejH
ftcdtesH] fostcOB slsOdz fl  Resstgraphn® {ffip B s & tc dzBEsY fr) I
i tcts G tc DeBoRi[7].

tdLlzdz Ol dMMmdzj Hse OdzdY d d~m B ME:

1 d HWPinus eldarica Medw. mdfisls j d3@B 4 €y d Iff fisEwj@inales Gorozh.,
slsdzsd s mw Rinadggedij R dnllse yzPinusL$) e tseHtdzls O dzd yj MSsRiBas s d fr
eldaricafis o sdz ff oW dzts?2 d dzd T 1oSmek diphq o edgidag)c?2 , 1 2

s Btz tc OV  d dzff | td@witclOdndgijdzO d 9,08 ¢ @ @GO® Mo jtcrnlz M dJtot
NdmMlsCdJj, 69 ]fmzg da gz dz" . Yygd zqgo j3eSthe Ctwkzcdzse Ol |,
CtcOwW o3, hdghCd dgO detsy € On, tsHJ E=uwd? yij sdfdadizst @ tsdizd iy
tsC ts dzts 6 Mz  H-Gztf @ dzts dfnyedd] lodzty . yihkzd dzd f OO0 d
dztsfydey M  § MW, G dzOH ¢ d B § dftshlHsefs M@ @sgudizjtedztBiojOds d3.f ,
CtcOMdzs z @6 3" dASBE dGzdz H dz.

t d iz teth Y Rinus eldaricaMedw.( ©) , oL WwWIsd]j tBttOL ytse dL Htcj o
(B) MENCO o Ctsdalsj2dzj cOR dLodzj yjdedzr = tBHOL ytse ( )

l JHeOMisjls dzO ¥ ydetsdz ftcjHGEBE! | 1 t5dz "sets s 08 CC
506 Otc®Mmh j dzd dzgOr cdzddzed Mlsse s § j MyOded C B & o b G dgt
450600 dz (k& dgt®)k

I'fetsy dipfipiz] vefo @diftcifpg H if dE/QL & ( Is ¢f dzH ts G4j Wzdas ¢f § ddz"
WOCIstster odzdwdzgdw odHtse HJj dzHigisR tktdzB iz Y fsBG@d3d)
9 d HP@us eldaricaMe d w. ] tej L zdzt sOIsj BN Z0 Byj dzgj dzO H J dz
tetsmis O dL kzyj dedgtzddas Co dH O (

I sijuptpdtse dztscts o j ¢ Is Ol tygzuasda®y difisjj i) tsidzd yd v
Jdzs j CteOdz dzgs?2 MSstesmis v CuseAfls@ i lf &@ dzjs i @ w 6 alzj dzgd H «
IsJ i3 J 6 Ols kdgrd " S QudQRds j dzdztsy o dzdvw dedy dzO MECBtetsMmiss &

(c9_®
v d dzd yg dfLC: Attribution 4.0 International (CC BY 4.0) 44


http://www.bulletennauki.com/
https://www.plantarium.ru/page/view/item/44792.html
https://www.plantarium.ru/page/view/item/44783.html
https://www.plantarium.ru/page/view/item/44784.html
https://www.plantarium.ru/page/view/item/44792.html
https://www.plantarium.ru/page/view/item/28391/images/own/user/156.html#description
https://www.plantarium.ru/page/view/item/44792.html

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https.//www.bulletennauki.com https://doi.orgl0.33619/2414£294866

ttOHJOdz dzts@ s tots fr)lstsdD daOy diads Mmse B df BsHadxtcds B)dzls to ts dzd to s 9 O d
s j B j tOsktets? .

P A
BT |
a0 1035007000 e &

tqmzmm@;é& féqgs Bse s tocRiiydeldardy Mdd\@ ez iz ¥ top OB @y O dzj

12

10

¥
4
y
4
2
4

>~

| aallii e

0

1977 1987 1997 2007 2017

{ Mk3sq OH d Odz dRinds elflasichiedvinds dzj M SMOHCOS 8 CBHOM.

1 sMCtd S HdBOBIS O (O H iy cdsts j )i k0 fk Pigdad;
Edsdscdyj MStets GBI jSCkO, Ik ROGOSIj 6 IdsS2 snddz
dzj C82 Ctodots?2 of ydoOj di3sMmisd:

H(t) = exp { bt) (1)
Ht)o h Jted dz0 SEde! WEsEtOn '0to Thy d o O di3tsMmls Bdtdztse d Yy

MOsls d ydats fyls ' el O tiejj teic) dBAj dds[O dz' dzr & ksyj S ¢ O0L
pdzj " R W OSCkstse 20 of wisQEIMAS ciisddiite® s HJ dzOd
Cdzj y dO cttedL sdzlsOdz! degsds teOLtejL j MlsotsdzO HJ o] ¢
fsHAOBH@ MOdzts 1+ S jteddsj delsOcdz! dz' 7 HOdedz' 7 tshdzse O
(dMifsdz L so Odzd ™ BhsEs] OO®R sted ydzes?2 § tsdzd dzts d3dzts 2
oo @
H,(t) = a at

t=0

vyissBr Eyjfmls: tOmMftejHjdjddj Sy jteddsj dzlsOdz' dz

l..m.
v d dzd yg dia: Attribution 4.0 International (CC BY 4.0) 45


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

LOosdMmd ddsMmls: h dlotsdig y casHatwtda] N dzls Oz desd3 e OL tej L j
O ol HAEY OdOEJL O S jteddsj dzls Oz dz' & H Odedz’ R
LSy sdej dzyd Oz ces?2 W steds' , o ©wOBSOS HOdede 7 Mz
[ibm 2 st f SHSAYHA dlsdaRE s § SHAOBSHO) o Mot ots
WHY Wds dud MEdr Sy jteddsd delsOn [ 8] .

[ Odzdzr 2 Bj IstsH [z HWOa dztyf dz@ tzd € alz® dizfid ¢ C Sdztsezd U M
LCsdtsBdUuj MSde LOHOY o OctOtedtsd MjShktt], Is @
fsye so JH pddcdzscdd [ 9] .

I iktd, g yAOtGhPHtsozs h dj o LIsdr WkzdSydw
sftojHjdjddzzs CtsdeStejlsdzzs Jdz¥ stedBOyds B 5§ MW"
sBMisswWisjd! Mlsets d GBI j B dzOB,&tlz@zS Yy jf ticd BFHRIOO di2j d
WstoRBdZH jIs dd3jls! Btdjj WUHdStjlsdz: Ystedz [ 10

vudlsr o OV  dzOS S dzj dzdas A ts ] RO dzdfijO Getizts dits t6 dg dzS te j Is dzt:
f OteOd3j Iste’ §tsdzddesB] Oz dzts?2 WkdzS ydd BEHjIs detsfdls:

H1(x) = a0+alx+a2x2+a3x3+adx4 3)

td otej d®S SHtedor ydzr 2x; aD W6 BBS i BOdz' dzOW  ( f slsj
o' YdoOj i3sMis! o LOBLOR HOddes?2 o' BStSd 1 CMYfjted
Ctsdzj y ftojH HEN O BEBH O)j;Mtsazl 2 9 C &zOH o dzj M dzj ¢t
cddej elsdz” 2¢& OO St tpo jighimiaizts d3jicifdrtfls @zis)in d Is j dz' dzts  d
(I tbdkbtf POlPkl o j Mtk 2 o C d&zOH odzj "dzj ets 9 f5L H
f OttOBj lste o HBkzizB® jfndz yBjc) Hdzj 6 HSo t52-dzjldsjdzdtjj to
fjtedsH’ MowL Odedz’ j] M o ¢ dzO Hdfdy OWatsdls dzth)fd didis jj dz'd dzis M) 3O ¢
Slsdzsh jSHE@ELCOBPBY o C ZOH odzj h dzj ¢t5 o SL'H] iEst@@dy] Is(tes
H Odzdats d5 By didde=Djj)dz Mtej Hdzj ¢ BHiFOBGR2 SdE@ECETo 9 ¢ &@H
oBLHj2Msady (MO 2 HJddOBdUd 2 § ODORISEOL Bls | i
fsyo jdzdets?2 o d&zOetsj i3S sfls (.

t jLEd sOIr tOMyjlstss HIZOBICd PMPEMS dztscts
CteOWJCOR 1 d 2

10

y =5,3618e0:082
R2=0,553

0.0 5.0 10.0 15.0 20,0 25,0

t dMiz4AsE My sdzj deyd Odz! dzOW W 2z dzC yd v

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 46


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202

https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866
10 .
: y =0,0003x* - 0,0183x> + 0,3581x* - 3,0626x + 11,707
. R2=10,8115

0,0 5,0 10,0 15,0 20,0 25,0
{ d kst ©dd ds Ed Od dzOv W k& dz ydw

| OHtsls d3j sdls! , vyl hCO®O §HDEQ kLo (i dgsd
JHddd yon, ML Bjtedi” &3d M o dzd yd dzORd HJ dzHtetsn e
sBdzjcydls LOHOUE §O0LOBjstdyjmSises §s5dMCO d ke
COMyujlsdr o HOddz &= € 1 CHfjteddj dzls O & W) His by S,
BsHjd d 7 ftjHmlsOodzj ded2. [ v 12 vyjdzd ©Hdd
ftejHMlsOodzjdz@r © BjLtOLBjtodets?2 o j dzdyddzj tcOoe dz' o3
RZOYUJZOEO ] 1977 GiHO.

1977 1978 1979 1980 1981 1982 1983 1984 L

0,5 1,0 1,5 2,0 2,5 3,0 3,5 40 |

tdmezdese 3. 1 tcj A3 dgdp@> dF¥ SO @ dalzd yl©des iy d

1 OHt tslsdjIsdls! yGus, 3 dzz § E@BE d detz? ©OL BotsM) |
9 ChtedLBdsOd &l BPRE] Pzt Bdz W dzES sEO0ydw d&zd
Isj B j tOlskzter ) , Coltey d figg) so@ls ' d3ts fi) detf s &3ts tz dzC yIffofte J H
f OttOd3j steseo, HtojH dMOdedzs?2 Bdlsdyd MEts2 d OB(dtslisc
o 9tsHdIs! o WkdS ydosdzOdz dzze MmdMmlsj Bz ¢ J dai Gdets)tc 56
Eydls™ o Ols Wz C sz Oy d s dedzr | Isj B j tOlskztcds j gL d3j
(dmMmdighisco ® L Issd3 dzOf cOodzj dzdd BEZHEIL fteseo sHdIsMw
LS Jedd3j dzlsOdz! dz = HOdzdzgr = HlzZW dzgj MEtsdzt S dm  OdzO dzts
f sdgsh 1 8 1 CMYf sdej deyd Odz! dats 2 d § t5dzd dzts d3d aO®lsiAs tedas cizs
ftcj HY dMOdzO B desdetylyg ML POV L@AZOYd BssMmlis! . 17 dzts o
9jGjlOydsdzdetsets f jtocdtsHO odHBe WwWodzw jlsw tsfdatse dz
B yeBHBSO T | Ctsdzj B Odzed W .

J tcORE OR HOdzdzts?2 tcOBBIST BN 2O MH]j &z0dzO0 f s
ftesyj Mimtse (CWwvdrd dgP sz d p igMis ) tcOHJOdz dzese s tetsMis O
ddzlsj oo Odzj . [ dzv 1 lsts?2 yjdzd dMfsd Ltseo Odz o3 IstsH
9 j dzd, zd devf P fgw d dzls j tco Odzj 59s1c dEO UG dzflg sdftsC OL Ols j dzwv
ftcOoHBY SH sSBBdAdAjEPH] BEZH j IS

sOC odHdes dL ctOWdeO 2 ffted sfdmOdedd dzOBtstcO
4 Msjf PR ster Ctslsstesets dd3j¥ls toj Odz dz" j Bdtsilsd
fsCOLOIsjdz BOSCMdBBOd dzts ¢ & af ,1c8bfios f ts@ 3B @A RIERRXM) d ds

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 47


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

ftcOoHGY tomsEmd Wt &z C sz Oy d sdzdzr = issdy dgindzg d o sdndrd dz3OdE
syj g Isf sdztsh ' 8 fMdzjHEkeh jes tcOMyjlsO (4)
R*(max) — R*(x4) _ 0,95-0,815 (4)

£ x 1009% x 100% = 16,7
R%(x%) ’ 0,815 ’

sO¢ odHdts dL Wsttdkkzd 4, totsd Cdzd BOId yj M s
hdteddzaj SCBdziy o L OH OdzdzSIB778087 dg) dzdets dig OqrIOF tc o dijj +
BsH j dzd dzf 7 f ted H &GP lsifh)iizd &0 W

y=0,0003x4 0, 0183 53 i8, 06358112 (5)

O OdZdL CMfjteddj delsOdz dg' & HOdzdzr 2 (cGtO¥. 1 (
o0ONdz 2 8'ptsd SYdMOdedd + ¢ MmYdgd dr3i bipls Ofdm dgis "3, ¢ H O ¢
Eydlsr edosB\ddsisd uj M& dd d OBdtlsdud MEdJ WOSCstster
BOS M BOd dzscts fLOYAEBBABE ('R2E 0o d@" diffifcd & d i) O dzd
HOdedzr & f) fscshy ¥ WekdzCydd (6)

y=5,361expi(0, 082 7)) (6)
Eudls' 0% bt §esestedyj MSdj YOSkttt , §sC0OL Ok, d&
6 Oo d20,8EB(R2)f SH j,Hzydls’ o O h OW odgjhdedj WOSIkser (7)
08115_, o 7)
0,553

R juj s BsHjd Eydlsr o0sh j2 fMsefmise j dedets?2 B g 15 dzt
[Odz dzgj 21 j2 OdzOdadi zQI6') fif dej soltscdbq@tR : o ' o

(3 + || +|as| +[a,)) _ (- 3.06+|0.3581+|0,0183+|0,0009 _ 0.293€ (®)
ad 11707 |

ltetsyj dgls SIHdzB'9 j @6 0. 1JL Zuyd sO wslsdtsdlsj dz dzts
WOCltsteseo (OBdtlsdyjMeédr WOCktstesa) OdzOdzdL dqtetso Ols
tcOHJOdz! detséts totsMisO HjtjoO ftwOCIsdyd MSd dzj o sL d3tsy

lted §toddd dzj ded | d Gfa@ldrq dzOdz" & My Qdzdz’ = (o 6] d3j dzdzO"
GBHBO"'m CBBHZjy) o ttOBCO~ 1 Ists2 ®OBBIST 9o lsdzdydd
BsHj dzt desets YBSHABHO Yjlsits tcOr Of Gz degO® (ZOS M) jf Ot

ifjteo O ctelzff O { " o @JelO i3 mwlisiag 8 gig) fds o Wjts dg™
MsOydsdOteds” &3 ddzd § @4 EIsndEOddd'd@dz d&gdq 3 dg 0 Bis
f dztsH Sjlc s Hzde s 9 j dz MtcjHdzgj 2 Isj &3 j e Olskzter ® 9jGjls0On
MtcjHdzj csHsa " 7 SMOHSCBe; YCOLOIjdz (tsyoej dedets?2 o

iolststcOV ctekztf § O I BYWg dfWQ tdsCiply jlstige@tp O ddgj Isttss o SL H j 2 )
sded desfqwils fddz dets dL d3j dgydoer 2 ROwOCIsjtc 5 otej d
ddzd Isj B jdeogjzdeazDe'Bifystetslsj ydz" 2 ~Osbdud MEd2 (o
BsdgdL . 5. d OMMdkOktedo Oj kM ©lHj d' dzts.

I ©O®RCOR ftojHMIsSOo dzj dzdzsGts (BSH | dz detsE@ts § SHATS
fMisOyd sdzOtf @ & ss OYd s O tedgdad dzts dL B deudoer &3d  (
f OtcOdRj ste Oz o dzj h dzjtclsd dstiuste jz2 fipls o of WO dedzttdf toffj t5iHj Ats[HS !
Yylsts, o tOBRCOr ftoeddyj dgv j 3s?2 d3sH j dzd dzj MisOB d dz' dzr =
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twotso dzj @3 Micj Hdzj 6 s5H B OF ts dsdj W3 @) Wsst)jsdBdefdss | di3f j tc Ols Iz tc dz
dL d&3j dzudo tsfylsd dzO tsBhdz4 IstedfjdaBdTiElE 2 ts fots fHs jOdzjt dedetsl o
dzOff tcOo dzj dzd d .

Il T o9BHT

10 thdtso Odedd HJ dzH totsh tots detiedztOatasy 0§ 2B i d Mpdzy v s
OBdtslsdui MSdaddd WOSIstcO®RBd d JjYJjetsHd o3 tetsMmissds H
1 C sdfsdsdiZ3OIsd yj MEts?2 L OadMmddsMmisd 1 Isséts o dHO.

J tcORRC OF  dvirply drfits 59 Odzd dzj dzts, Yt totsdz ¢ dzd 30OIs
Y dLdzj dgdzsdz  yd € dzj Fins e@axcEbded w.o d 8O  tetsdzj  j dedzats o3
ddels j tco Odzj dag Bo dgtsdy lsd0d dzv dzts 16, 7 %.

RL i3tsH j dz'odz' \Bd fdzp tzadk® o W o dzj dats,, &z wdslsr o®ts 1 Jd&j s ts
BdslkduyPEdbatp 48 ©OL ddyd, UidB &sHjdj?2 BEydl
OBdtslsdujMSdn Y OCkttetse fsHdso toj B dzdzts.

HzBBOLdzOY tetsdz? OB dtlsdyj MSdr WOCItedsa9,4%. xy dL d

17 BtcOdzdzOW, o dztseHdpdizy ©2 " d,jz yif &' edg)slsh Ow o dzd W dzd J s
BIsduj MSdna d OBdtlsdMSHEMISHEO® Utistetgo d dals j ¢ tc O dz
YdLdzaj dedz’ 2 ydSdz d dzO PinBeldafedM edd W2, i tsthlpl€ IseOfyry Gs dzdz’ n
tc Qo dzO f1tcBg, 71 %y dpdfe§dO 50 dzj Is.

gt digsfls j t@Iskztsr

1L OBjHBO U. . PCJOEOOEzHE. z1, ¢dz2O0dzdL @isusd ydz .
eldaricadz® f " j gtledz f sdzkztsmistctsoa j © L jteBO2HYOdzj [/ [
NetedzOdz dzOE¢C B BCtky O h j2 Ml d bsEhMdisdsed

2.1 Ocqqetsoa © w. 1. [ J dzH tc 5 tc Bzt drtisdsdey J ) © [ jH 56 ) iy dz.
dLJtBO2HYOM [/ [ JiYHEdROtsHA 2 YEttdOdkz §tdS &zOH
2016.y. 1 .4.57-81L

3.He M. , Yang B. , Rossi S. , Br@auning A., S
responses of tree stem radial gtiovto climate change A case study in senrdrid north central
China // Dendrochronologia. 2019. V. 58. P. 1256f&ths://doi.org/10.1016/j.dendro.2019.125632

4. Bitvinskas T., Briffa K., Cook E., Downing D. J., Dubinskaite J., Eckstein D., ... Worbes M.
Methods of dendrochronology: applications in the environmental sciences. 1990.
https://doi.org/10.1007/9784-01578790

5.Brookhouse M., Brack C. Crossdating and analysis of eucalypt tree rings exhibiting
terminal and reverse latewoodTiees. 2006V. 20. "6 767. https://doi.org/10.1007/s00468
006-00920

6. Schweingruber F. H. TreRings andEnvironmentDendrochronologyBern Haupt, 1996.
609p.

7. Fritts H.C. Tree ring and climateondon Academic Pressl976

8B.RMG JdzH j tets® o . [ . tetripinfdd) @ s offPRlEgtsiH W W 2L d 9
CoOLdEzftezetsets teOMMJ wdedw d3j Hdzj dedz = dzj 2 Istesdatso .

9.4 0OHT G50 ., RMCjdzH j eSO - Qo sOtisgB S Grz.dz( |
OG tetsB /¢ degj M@ Wak 2007 u. 119137.

10. Orudzheva NI., Babayewl. P., Isgandarov S. M. Dependence of the plant productivity
on optimal food regimand density /American Journal of Plant Sciences. 20¥405. © 04. P.
436-441. https://doi.org/10.4236/ajps.2014.54057
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11. Alibala A. et al. Dependence of the Yield of Alfalfa on PIBeinsity and Diet /American
Journal of Plant Sciences. 2037. 8 . P.2722P731 https://doi.org/10.4236/ajps.2017.811183

12. MarceloP e Ta J. L., Santini Jr L., Tomazell oo
seasonal ly dry tropical forest trees i n
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2020.V. 62.P. 125722 https//doi.org/10.1016f.dendro2020.125722

14.] Oc Odzts o [ . ., Zqdwistse o . 1., [ OLJjfO
dimMmdzj Htso Odagdd'B Pptc LW 2B O IsdEj. 1 BeatsMmMdedtemC :
15.] O Odzso [ . o ., zOhCddz ¢. l  (2000) ¢t Ml

| 5o sz @izglm

16. BabstF. et al. When tree rings go global: Challenges and opportunities for -aat
prospective insight // Quaternary Science Reviews. 2018V. 197. P 1-20.
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sose 1L RY[EsRE, GCsfuarR[[JtAJ] 4 RY[({uRSYR(BH SRR BO 1 [ |
b1 o6 RY TRsftOvvULVZRM [J [213M (U1 RE
At 3ol L1 sodsOdYrt 1B o)

E|lkztcB Odztsp Ptlep O2 HY OdzMS d2 G tsmkzuOtmise j dzdz” 2 OG t
Gy WdzH Y O, ¢ L Jalagubanova®a@lst.ru

TAXONOMIC, ECOBIOMORPHOLOGICAL AND AREOLOGICAL
ANALYSIS OF WILD VEGETABLE PLANTS OF THE LESSER CAUCASUS FLORA
(AZERBAIJA N)

E Gu r b a n,ézerhaijdn State Agrarian University,
Ganja, Azerbaijan, lala.qurbanova78@list.ru

O dzdzsls Qydwj L zdz' sOIsj dMmMmdzj H 5 o-®fad @ tc @] Yy e tefjm  BiG
[ Odizsegts sOoaCOLO o HtjHjd&ZOR o¢L jteBO2HY OdHR D diHJOM
dL 120 twtsHise HJStstOMmMiskzh dr Botshdzr 7 twOMisj ded2, t
mMdMmis] BOdL Jtecsoa Odzg" drn OSMsdsdddyi MSdy M jSilster .
HJCBeOMmskh dn oth j2 d bkltsydsy d R Otj Odr .

Abstract.152 species of 120 gena$ wild vegetable plants belonging to 42 families were
identified as a result of research in the flora of the botanical and geographical regions of the Lesser
Caucasus within the Republic of Azerbaijarheir taxonomic spectra have been refined and
system#zed. An ecobiomorphological analysis of wijdowing vegetables has been carried out
and their areas have been specified.

s dz¢ yj 9" JH difdstdeoOyiszh dj otsh d, MmMdMmisy OSSO, 1 ¢
sQoa COL .

Keywords:wild vegetables, taxonomy, ecomorphology, areology, Lesser Caucasus.

o HJdedj

Il sdzt "ddzmlsets Mmi jHBB A R Hd ¢ tstsO fiHsdz® ff = ticaddnfisd) . dz
ZOMyddsj'lsifw 5000 odHBe Mi jHsBd » tOMlsjdd2, o Is
odHtse CSkdz sdeadtlzs smw, ©O 700 odite .ot jOros g
fclstcjBdesisj?2 © JtesHEZSISOR fdlsOdedw EZHBso dzjlso tsteW J
sotsdftorAls SCOLIRFI@Ad dztsy oL Hj2Mlsod] dzO tsteGc O«

10 bjtotcdlststedd [ Odzsets sOoaCOLO o ftojHjdzOR Isj:
sCtsdzs 3000 odHtse twOMisjdd?2, Btsd hddzifsets dL ¢t
COL dzd ydz' 7 st OfidwRiiReRe O dzsy tets F sfdzOB Y j &z § § etsH
sHds dJL cd&Oedyr o7 bkfmksed?2 {StsdskduyjmSis2 d M
dL jteBO2HY OdeC 25 QofipflddpldfpCp@ W dzcc | sfizH Otcfls o j dzdak
dzOH § Y desdslz tsB J MY § U dzd ¥ H »O2QMENICABR dzdtwy el Z ¢ dzgf &g OF tc S H
ftesHEZSCISOARJ0 165 2605H8O R €. [Hdzs dL thdtso dzd & OizGH®Q o «
MsntcOdzj dzdJ d dMitsd LseOdzdi BIBSKOL dessBtcOL v,
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JHddd3 dL zO0d B tsdzj | OCIszOdz! dzr Lo daf j ofipwy dz'lzd j dzd
ftiocsdLotsHMIso ©O HSCSOMIszh dnA seotsh j 2, o sMMisOdzts o
dgmyjL O h dna tcj HC d A tcOMmlisj ded 2 , ftej HMisOo dzw s h d A
dgmimdzi Hse Odzd2, ddiZjeshdr Bsd "] 1 Cdtdkddyd MEs],
Bl Mf jteiBB2desets tsBJ MY J yd dzgdw dzOfpg dzj dzdw tsotsh dzts?2

K § d& O dzdabfgftpdzj 1 Bodadmfyj dzd j kOSMsdsBd yj MEsets M
st jdadetsMis j2 HICBSOMsEN R tso tsd jdts Gtc GVAffsi jipgdd2r  Wia
[ Odzsets s 0o COLO, MsL f O sStcls®Is G dzd gy BEHRO Y d ts dzdzts 2

[OljtedOdzr d BIlBHIEO
[Bl jCIssd3 dMmMmdzj Hse Odedw B" dzd HJStStOMIsEh i o
tcOL dz2" m tcj 6 dtsdzOn [ Odzts G ts sOoCOL O. RMMdzj Hiso C
wdazs stedmisdud MSdizd, MmdMmisj BOKBY &5 D], Ot sdzsedy
RLEYJ d" { Ctsdzsedud MEdJd 13 fts BsjCiydats fifls dd Ltc Otiestg @adQ
MtsBteOdagdz" » o ntsH] 1 SMyjHdyd?2, 2@ jHjdvdd M &
viisOdatse dzj dz@¥ dBsteW sdztse d yj MLOPL. tsMtsB j dedetsmisd tc Oy

tdLrkd sOIsT d BBMEYHJ ddW

1 BlsOdtd SStE tc OW d ud MS d 4 tc©2 s dz [ Odzts¢ 5 s 0o COLC
Edzd COdz! des?2 Wzstes?2 d tOfmisdlsj dz@ dzr &3d toj MiztemM O3] .
HgStsteOMmMlskzh dj Boetshd. 10 smdseoOddd ddisj ttOlkzter d
M tcOdedz” AR dBBBEFE & j ctcOH OYydd f sYyo, ofJteor j BT dz
HgSstOMlskzEh drn Btoethdzr n tOMIsjded?2 ot Whtstej B EZOM
sOB dzd yg .

sO¢ oduapmizddfyl HdStstOMiskzh dj BGoeth dr | tOMmilsj ded v
( mo tsh 1B oBquisetopsida [ O ¢ dzts dzdf ®Ifgmpljpopsidad [ d dzd =3 Hijidpsida).
motsh jor j oCdzs yoels 1 fstew HBSCQCE dzts dgsf gy FR jrfflstoHtt, dzCLm frid
(67 %), v HE@&bdfo) , H2ASIE 61 Bl 220nA$ BBI%J, 102 twtHO (
odHO ,(80RJdH Grj4 Y HSC ZOMMO HEWHIDAQ %)7, HIO@OA), I W
mMiBHES7%), 17 tsHtse (14%) d 26 odHse (17 %) .

v OB d&Zdyo 1
R [OUuRY[HBSOC U ULSUULI O T Rs{tbdvuvULVZRM [ [ 2
ALt 3 Fofd1d solsdrod

) I snjdz d ¢ ] sdzz € dzOf 1 OH Y BteW ] BEWHESS
£ ° £ ° £ hd
k) o ke
= @ ~ @ ~ ®
1. Magnoliophyta 12 100 18 100 35 97,2
a Magnoliopsida 8 - 11 - 21 -
b Liliopsida 4 - 7 - 14 -
2. Equisetophyta - - - - 1 0,8
a Equisetopsida - - - - 1 -
l MG 12 100 18 100 36 100
} JIsHjd d § dzOf #J d3j 2 Mise i B8 l dH
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B JsHjd d ¢« ] sdzl € d&zOf 1 OH tste VW ] W HESE
£ ° £ ° £ i
o o o
= ® = ® =2 ®
£ ° £ ° £ °
foy ke ke
= ® = @ = ®
1. Magnoliophyta 41 97,2 119 97,2 151 99,34
a Magnoliopsida 26 - - - - -
b Liliopsida 15 - - - - -
2. Equisetophyta 1 0,8 1 0,8 1 0,66
a Equisetopsida - - - - - -
l MJ e 42 100 120 100 152 100
1 Ot d Miz dz€ ff XKLL O dz’ odHT , ftoj HiNls Qo dzj dzdz" j B 5 dz!

HgSstOMIskzh dr o tsh dzlztfhC . BIP)igls 2 tfadhdeae 9 Yz yOJ s 20 fo
(17%) d 24 9o dHOAplackdaed)l 4 fipfslgisdmMEdrr %) d 19 odHT
Brassicaceaed 14 totsHtse o HRA®p fahilcBaES, 11 totsHBBe (9, 2%)
( 8%), MmpPogyohdgdaedtss tsHtso (4, 2%) d 11FabapaeBob ( 7 %)
csHBBe (5%) d 6 o dRismeacf LYPpsp zOHBPY ] aMEEHO (3, 6%

Rosaceae
Fabaceae
Polygonaceae

Lamiaceae

Brassicaceae

Apiaceae

Asteraceae

0 5 10 15 20 25 30

H BHI ®poj

t dAplzd ¢ | Osfif@ielffn tcsHise d odHBe Yt Mjdid 2Mlse O3

I MsOdzidedzjj 2 s I@®Oo dzw e Is 37 % d Msifls ctetdsH tso . Mte L H (
Plantaginaceae Eguisetaceae Typhaceag Orchidaceae Liliaceag Lemnaceae Poaceae
Iridaceae Convallariaceag Boraginaceag CannabaceaeAspho@laceae Araceag Alismaceage
Solonaceage Scorophulariaceae Primulaceae Portulacaceag Dipsacaceag Capparaceae
Amaranthaceaeh slsw  d f tcj HMils Oo dzj dz stsdz: €t dzd h ¢ 1 tofst
fdtemfjSlsdelz. sOxHB] dL Hypdntkacaae @ypejadeds CBlchidggadsj 2 fls
AsparagaceaeAlliaceae Urticaceae RanunculacegeOnagraceae Malvaceae Crassulaceae
Convolvulaceag Campanulaceaa Caryophyllaceaelf tc j H fjls © 9o dzj dz' 2 teBH OB
odHO ( dz@HiundodzH . BIAYHEDBISSHIO, COjymnmiR O dnoddlH ts d3, ¢
MeMlsQodzv jIs 89 % s tsB N j cAliumyRumezOhenomjus®) dzmdzOp dz8 & s
11%.
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I jw kd sOIj JEhdojsHseOddaxz Md Misj &3OIsd i Ms d2
sotshdzr o tOMmisj dzd 2, ofmlste] yoe h damw O sl W dztstsyg ¢ @A
ZOHY SWHCO, 35 fsteWHCtses, 152 odHO, BGlsdismwhdj
¢ tc j dzd Amaranthus albuk., Tragapogon gramminifoliuk., Eremurus spectabiliBieb.. r dzd
off jteor j B d2Otlzy j dz" dzOd3d Hdzv 3 Misdets?2 W dztste” .

bHOY sl j dzd?2 ¢t ofMmMjd3 Mdzsy dzr &3 EMdzsea dw d3 ¢ toll
YL dgj dzdz" = W Sted3On . #4dzj His9 Ols j dz' dzts, fsmMitsdz Sk
Emzsodw dz Mmtcj HT 9 BstWtsejdziL d ftesdMmMatsHdIs o Is
ftesyd MMMy 1 od ydystedg'dL tgPlpiz] dzd?2 WwWodzwe Isfpw  tSH dzs
tcOMmisJ dzd 2 .

CCdBstsY sdzsedyud MSdd Isdfr t©WOmMlsjdzd?2 o Motsj?2 B
f sye fdfszOl d uj MECdd d vyJ dipasdiud mi§ ddd df tedffd daD&@dzpL ,
GJdzj LdMO tojdztgtis'dzgOdds AR  Wistcd Odz! dets] tcOMY tesMmis tc ©dzj
sftejHjdzjdzdy dr HBIMSO o Wdkbsbnttedsdzdzts?2 fMmdMmlsg d3d
smdzetse dz" - N dL dzj dzdz' n ¥ stcd3 HgSsOMIskzh drn -Botshc
GJBeOWNduUud MEdm ©O2sdzsE | OB s EZzOs § OC @AOMIGEH d ¢ O
g jtojBteW Cis@OBRY’ JtcO.

R.S. d4jtejBlW s slksdzd yo4ls, Yls ts 9 sf toj HJ dzj
LCsizseduyud MSdy, dwooW-gezsequnNdd) dL OCdesdfstc dzsmils

ltedf J coduydzsd3 f sHatsH | dzSf oy BjodzV dzdf) j q3d dedej &2 tc OMls
CO¢C dO obktstesd 1 IsO0fj itjHjdvjlkmy Ot Odz ttOMmY
OdzO dzd L Waztsted mMisd yd MS dna dmMmdzj Htso Odzd 2 . r dzw s te
dfmyf sdz’ Lz¢ s t©OL dzd 8 ddnlgte st ®A[QL OB thatfpirsef § Gzd j to G fyls
Cetedzj o dh §, &ZzOf tcOQo dzj dedy tMIsO d Mz Istedw Ctsts
¢ dzO dzd L ¥ dL dzj dzdz" = W steds HJSCBteOMIskzh dn so4sh dzr ~
GOV dud MEdr t©O2tdztse [ Odztes sO9COLO HBLEOL ™ ¢
MeMmMisOo dzv ¥ Is d3dzts O JMAEGRPjuRisdaddyg™ I o d H dzts, ylsts o3dz
ftcjosMatsHWYIs HAWOOJ jo dgHEstedzr ( 65, 18 %)4, orfeHbsdrj IsdAf.j 2 -
SH desdzpl8deéd jedH (20, 39 %) .

v OB d&ZdYO 2

rdLdzj dedzr j] Wihtedd HICSLOMskN ¢l s Ot Qs 0 WiafOun IS Cdddn? e

[ Okzcse s s0COLO s MdMmMIsjdzd wjteiBteW Ctso O

) rdLdzj dgdz" | Wisted vydmdzs o I1ts sBh j B2 yd

1 1wz C 2 MilsOtedzed Y& d 1 0,65
2 vteOor @ [ dzsGtsdzj Isdzd 4 99 65,13
3 [ dzsetsdzjIsdzdji d Ho kzdz 2 1,34
4 [ o zdzj Isdzd J 14 9,21
5 J H dzts dzidls dacpjz dzj Is dzd J 4 2.63
6 J Hdztsdzj Is dzd | 31 20,39
7 [ d Odzr 1 0,65
RIsts@ 152 100

1St | f t5dzd St o jdezd @bts to tsbh stels GG distoptal W o3,
Cslstste’ 7 tsded Y dobkls, ftedsBtejlsOw ©OLd&Jyde j OHOY I
fistets j dEflsfs tetzj X dzOL j d3dz’ &7 GtecOdeso . 1 JjStbtster j2dL 4|
Istc Qo tsdnjstsPls j destsB o OL dz' | CStsteded, S dzzBded, CttetslsC d
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]l Bhdtsodtsdz 9 Mddzk R OtOCIsjtO® fHL JjBd = d dzO
1 Isd tOfmisy dafvvH j@zvey tstintf'tf 'dz Mts Misj ey dzaj 8" d3 ¢ tstedzd o3,
CdzzB dzj § digtz § €2z gifgddaddz’ f Ot OL s’ .

[ OlsmMSd?2 BlsOdd ¢ . OtzdzS PIMGW AdODOGJd ¥ 3 dL dzj dzdz’ -
ftedL d&zOC O3 (toed My smse dzj dad W zZOH L J d3gdz" - StcG Odzts o
fso jtordetsmisd ¢ tsyoe-r ftcd dzj BXZzOctftedwIsdz = Emdztse d
tsB dzts o dzj dzd v . rqgsecdj wsethdzg j tOMmlsj ddwy Wdhster [ Odzt
f toj HMIs Ov@Bjdad y jo 3.

v OB d&dYyO 3
rRYILC11V30 Aftf3 rrRsrRm [l 213M [ QU1 RE
VL eruu [ TEIBH)R [

} (L dzj dedzr | Wiste ydfmdzs oadr 1t tsBh jdsz y
1 liBdStdylss®disr (4 ¢ 99 65,13
2 vjtesWdls' (uW) 35 23,04
3 stedflssWdisr  ( K) 17 11,18
4 MOBjWdlsr ((m%) 1 0,65
RIsts@ 5 152 100
s O¢C odHdes duL sOB dzd yr , Btsdzj J i sozts o i patlzd wWdzO L
9 jGjlsOlsdods | tstccOdyr Cwlstster n tOLtlzh O s j 8, daj E
tcOMY sdztsy jodpdg mrdzd & Mdzsw ftsyser . rdL dzj dzdzts o Oy dz" |

Stec Odetse , lofis pBRY syl d' @20 (stwdzj o 8 d&3bfd Bz &
af st wasd o Isjuddzdd o] cfjtiseOdy d Skiztdsc 5 Y dzd.ts dABle @3l
Celzff O wOMIsj dd?2 dOL " o @ jsb fiydzsdsi dycss) Dyt diptps d
(65, 13%) . ] 1 Is ctkzfflz orntHwWIls Lddhikzshdj SH dzts
sMJdlf fjlcjL B 90 Is o 9©j6ilsOdodzsdy Msmistsw dzd
fesmMjotsds Mjdiwdze oJ Mdes?2 dJadzd dzjlssds MdzjHkze h jets ¢t
W dzts te § 36 o9dHOBd (23, 08 %) . Il smmlsOdztse dIs§ dz' dz" §
CodissWdlsso smMesOmYf dz®@dzOE s tcdWilsdzr ~ §fsyodJ dzdz' = kM
tcOMlis § ded W f sdzdztsmlis+ © Zded ylstsy ©Oj Isfqw . Clsd odHT )
Cdzz jdzt S8 j] tOMiIsj dedw. 10 MkBOd §d2MScdr d Oc
Bdescedd odHT LIsscty €dJfOsH sl dEmwehjdsiwfigf stse 6 d H
9 C dz yO¢¥ Is Crocup SpfgosusBieb.,, Eremurus spectabilis Bieb., Puschkinia scilloides
Adams Ornithogalum ponticum Zahar, 9 ders™HABIUM L. d H to i dsck jsedimls j dzd W .
rdqesstcomlskzh dj tso 5hidte d fddssigtdfriov@ dy, § fifvts jSH MiIs O o dzj dz" o
17 odHOBd (11, 18%), dL dzdr ~OBIWdIsT L Odzd 3O Is
sotshdzr » tOMmilsj dad 2, Cf sUzI€ tizthy|sdd € dzk@Bzpftpvads( Y d f tsH
tcOMmisj dzedw. 1 BJ6d 1 Isdndztc Ot jdaff Bdzf ¢t sfydzj ¢ @.n dh j
] LOosdMmd dssMmisd sl dats B dzthiete))iidae] v, dzdtv  oHtg) dzv Isipw  dzO
L Csdzsedyd S cisfHf® © BdLsWdlsr d SCMmjttsWwdlsr . )
CodzdzsdHdzr | Mots2Mlso O tOMmlsjdzd?2. [ JiLBW¥flsde jzztg®fpld
fcdzsy jdedd, yYyj & Htezed] tOmMlsjdzdw o 1 Istsdz 02 sdzj .
dzj MO~ , CEmMsOteded C ©Or, MEBOd #d2MSdes d Odzr §d2mME¢d
dzj Itsdz €ts Ctsdzdyd Mlsoetsdz 9 dHtsO , dzts d o da digf(w dpdkt
tcOL dzr » ftodtotsHdz n WOCIststese d J M Phine jsdedets 20 ddfsdf ls
Stcj B 59 Odzd 2 BB LW IsT L Odzd d3O¥ Is ftiosd3d Y Zlstsydats §
CMmMJtesWdlsdzr i3 tOMIsy dzd W d3d . 4 Htkzets?2 MmMlststesdz , d
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wdpls, ddd §jtedsHdujMSoOw dzjRe0OkCO, fwdejdd ¢
dj Cslster 7 BjLsWdlsses § LOMER]. €O ckzffO o
CMjtesdkjL W OB, L Odddkov ftofsihlsteOdzls ol ety 1 2 o
3 {Istsj LW JOH OfodOezdg j 5Ctoky 0% h j 2 Mg jwml§dasd d ojjde d
ChjesWdsd 2 BeOL ydLddjmM® d&isL cfdgsqnt sy dy ¢z
CMjtsl §laa@iystd kj L sY dsdskl sSBOLE 3 dvddg §lshv
CjeadL.cWdUsdesf ds' fsd4 MehHE®OdYsIls 26, 31%, O

odHOB] MeMsOodvsls 4,63% s BN j2 Whstt' . ok

LWjidkjter d {WjdjtesdHT . Cbkk ckfflk tOmisj dd?2 K-y
6Odzdzj o j fj dzdzj 2 W destes?2 d3j Misdzsflsd .

Kcepodurs

MezokcepodHBH

Mezodurst

Kcepomezoduts

MezoruapodHTH

Tuapodutsl u IT'UTpodHUTH

0 10 20 30 40 50 60

t dmMEzdes ¢ @d yJShEs(dits Ctolzy fr HgC dnr o) Has & O WiaOunlshySc
cO2 tsdzOr [ Odztcets s 0O S OL O

RicdMizdz2C © o dHdets, yYbts CMjtesWdlsdey j tOMmisj ddw L ¢
Otcj Odzj f tsfdzj BiLsWdlsde = tOMmlisj ded 2, tsndo Ols'tso OW
e @i dzdv L OfmMkh dzder » ©O2tdse, Ctbtst' ] rnttesh s f to
1Ists EfMlstcOdzw jIsfqw ftodsBtejilsj dzd j 3 tds@L ddn IS i Ajflzl dzO ¢
Clstster j daj sHJ &zOS o5 { tod M iz siiplsditemisia SalvissSachystz: dz' & 1

JJetetsW s syd dz stcj Btso Ols j dz' dz" ¢ o dzOy dets s d
Mz Odz? fd2MSdr d Odz §d2MECdr BAEZOMYA, oHBA tj
LOdzd IsT A Msdzdzyy &3 d Isj dzed misr = Bj MlsOR . Galthd tcOfr
polypetalane | d H telsdz'd j tcOMmlsj ded W W dzw B Is fyw dzOMmistsw h d dzd
COMYf tesMisteOdzj dz' o otHEj BOS, Mkh jMmseokshdn dzO to
f JlsOIlsj dz' dzts? MiejHEBS2 d dagj L Oz ded 3" d3 W OC Iststetsdz € o
ts 9 s befhinaminorL., Alismaplantagoaquatical. 8 dzOfmistswh dj o tHdzr j tOMilsy

vojHddz dL OBdskdujimMSdn WOCksttss, dJcEtwOshdn
ANstod3dtctso Odzedj tOL dzdyde' = Wsteds ydLded E tOfmisj dzd 2
LOodMmdls daj Ibtsde St sl dlasls j dizim ¢b & dzEmylgi o Is ¢ O dzlz dgfs dztf!
ftosHisdzy dIs dz' desfplsd tsMme jh jdedvw t©OMIsy dzd?2 d d dzlsj dzf
ftesMistc Qefds(asgi dIsdz" §J tOMmiIsjddY dL HdC(SELOMISEN A ¢
Efdzse dwa f sddts? e jh j dzdzffl§d].j fsjodsd ts[Widrdastiers ef g dzs S
raddeana, Eremurus spectabjlis © IsO¢ % j twWOMIsjdzdw fEMmlsr dz d { tsdz

1 slsj a3 J @iz Hrjdsdisds dzts hHj s e Ofisizh d 4§ sotsh dgr j tcOMmls

fdzj HZsihCasidzs e d U MCaf Jsj edgrW ddzr d CtedsWddr . [dSsi
S ddls j §f dzsdzs s gor .
ljlsjte S$OC WOCkot GSky0Oshj2 Mmejur syjd ¢
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yomlsdzsmis d , O dzj dztgticd ddioide) 2 W g tzf B Is (W dzj L Od3j dad d3F 3
s dzj dzdd tcOMmiIsj dzd?2 d 10O M Chemlfijisjintedz] dzd d Odzj IS C Miste
15 MtH § toyf@defOls j dz@ dz' = odJhjmlse ) f syoe J tcOMmls
B LsstesWtse d BhzdeslstetsW tso . [ Je0OlstetsWdz" §] t©OMiIsj o
oJhiMmMlsoOds d hdesits wOMftosMistceOdzj dz2@ dz0 f dztsH sStetsH
f 82 B0~ toj &. s Calttth ¢plyekmldieindhst, IRfmYex acetosh., Inula heleniuml.,
[dL slstaishirrsHdsjisfHEe d&3j ¢ OlstesW Odsd O 1 Enfisgfads mataistr® d3d
Rumex acetosella., Ots dzd ¢ 5 IDtcAziforatenuiorL., TeucriumscordioidesSchreh
rdedy tothdlfv]y digOfidsijd zOCtsots toj Ocdelze ls dzO Cdfy
Hy dzwisfqw dzO@ OydusWddzr , BOL W d dasls dits hdgj CRasimali=Slisdods f Iso
fsye’ . ¢yqgHiskitf dzteOMmisj ded v, § ted MY de@tsfefipdg” dadz" ff s ee O.
SlsdetsmdIsj dz/ dets dzd L HJ di3dO L@y jdzd #2@3d B pdztsls @ ISt Istste
tc O M Is g5 dzt$ & dztRgds fAcetosa., Origanum vulgarel. 1 OL sW ddzf B dIlsO8 Is 9
SlsdesmdlIlsj dz' dets o MsCdds pH, ygJ dadets?2, " j dzugdiag® Mtey
farffara L. | J 2 stesW ddz! dz' JIscte®Mmis] dzd Vv { apiuniplb@eldgi @ d o My
tcOMis § dzed v , HdSdJd tso tsh dzr § tcOMmils j dzed v 40Oy dlais@3izls
ftedmMf smMOBd&zdoa OWMm! ¢ otsLHj2MIsadt WOCIststetse tsCtclzy
) dzOh j o toj d3w W s to d3efotg tdsocQed@dfi i U B i Pelzd Sds d Mis s te
Mk MlsoOdzOdzdL wWOMftetsMistcOdzj dzdv d cGjdzi L MO o dHTB:E
wWodwjlsimw tyJdz o0)ydz df easfftesmMsdz. uvdf Ot OzO 9 (
BdecteOydd odHO, slstcOy O h dJ OoLOdBsMe W L 4 k3 Y HEZ
Btsdzirh (s j tetcd Iststed 2, sCtekzyoOoshdns 1 Itsls tj ¢ ddz. Kjc
tcOMmlis j dzd 2 ,-¢ jBtdsdstO@fJE s MEBets wO2sdkzdteso Odedw - € dzO
GJdaj sdud mMSdn 1 dffj =i QlplsOdatc O dztis - teOL dzd ydz7]=. dlnfmdz
f smdzd H dzj J Mo jtdf@igyls j faf] 1[8 B &zO dMyfsdz LsoOdzO 9o €O
GJBeOWdquyud MEites OdOdzdL O o SO COLMEs t6J 6 d5dz
Vdlssrntstcdsdzse d ~OOCIjtedMmisdC On to Cfid ORittrpliadtaatain | Qe
Wdztster . 1 tod tc Ozts©d ¢ Is Chits o 1 f difsdzdzr - i3d MiststsB d Is O dzd
M sMisOo dzj dgdv wJ isEdc O dFHO AL L O2 sdzd totso Oded j A5 to
vdfr Otcj Odzse d GJjtscteOVWdud MSdyJ 1 dzj d3d dalsr tsls
sjtetedlsstedd M Whatstets?2 Mtsmi H dzd = JI8 jetOtmdf istelzdal > , dAd dds[®
dstcjHd HJSCBteOMIskM dn so sh dzr A tcOMmlisj dad 2 sMtsB

Bistgj Odz! dz" § d COoCOLMEdJ odHT . Cls(d o qdHT ) 1
f Odzj OtcCIsdyj MSEtsJ, Jotesyf j2MEB, , Mtej HdL J d3dats d3ts te ) §
slsdzj sdlIs! | Yylsts ftoj sBdzOHOdzdjy MtejHd HIJEBOMIskzh d

Otcj OdzO Mo dH jlIsj dz' Mls o2 s O tfsls Gucd. dzOI§E Pm HE fods palzd 2 ¢
Cdzd B3Oz d dzgj HsMIsOLSEZ o d&zOG .

sfmMjtesWddz dgr | oadH' MtsMmlsOo dzw ¢ Is C4sG6,0MB% " HIE tsw s,
tcOMmlis j dzd 2 , ZOMmydlsr 908 h dn 61 odH, dL L pefpwdzg 2 1
oL dd, 25 odHGp ¢Rj RGN Bdsiitste! & sEdthdlghy (D, 6 &
A j dzls ooz difiz

s §P0LMCdd adHOB Blsdatsmw Isfigd d® "o RHzts IsHzdeS ts taGfipls
5,91% HJCBteOMkzh dn ®Botshdr 7 Ckd skte. s0OC odHC
dzsf tod HJ oz dz@H g J dzlsd o dz' § , ¢ ©igBOiRE ddlOfagi s d jsi HMls
dzj Btsdz' hdds Stsdzd yj Msoatsds a dHts9 .

1 5 CGiJBetOWdyd MSEdd3 C dzOfgfip® dg © dzgz@edes tdz) J o 6 Ofifg
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fOdzj OteCIsdujimMSdy (34 odHO ddzd 22, 36%), MmMtejHdlL
odHtse ddzd 3, 28%N) ff tcfsuzgR)gis{)ldze Hasy 5 GQueizitclO@e ddy 2ledtc joHd
¢ Lo
43% B BopeanbHblii
1%
4% B CTemnHoil
/‘ 6% KcepodubHblii
: 1% IIycThIHHEIT
/ 6% B ABEHTHBHBII
1%
® KaBKa3CcKHii

KocMOIoIHTE

38% HeomnpeneneHHEIid
i qipes € 3. t OMmMftcj Hj dzj dzad j H d Stste QGndsjlz@® de' ~dz' t=dy & ddifr Rd3 te ©

vsO0Cdds BBEOL 503, ZzO sMmdtse j GjtecteOWdyj MEBEB
HJCBeOMIsEZN dj Bethd j ©OMIs] dzd -6 | tetd@fitatsnlshcaldd) da
[ Odzsets s OHE P PdzAre ¢ L,j oy Odkze y Bip®) ftotsdL o SH dg" B
ChjtesWddz dz@ 7 kdfse & MsssBdlsOdzd?2 d ddkjels 8 Ofts

s lsgztc Ols Iz to

1. ¢BBOMs9g O | j MEztefmr d dmitd L soOdedj dzj Ctlstste
tcOMmisj dzad 2-f OL @SiPTr 3 ttOAtsdzy // ¢L JjteBOHDUAHE 2 O
127-130.

20MC jteso POMsdlsjd dzr 2 Bt oL jtcB®IHMORO. 1 OF

3.1 O d@3ts19. , M. R B OH kuzdzO j ® Pd s [ . r S stcOmiskzh dJ
1 Or Yr 9 O dzfy OEGzH: % @ 898 400c.

4.2z 00 BztcOH®BO O fso toj d3j dzdets j IsTiasig Ists Odizff yj ME S ts O
OMlsj dzd 2 4 § 2 ¢ jodp [f€tdsicWsO dzi0 2 sEaPBdz , dO®E4. 25 f).

5.1 J2HBOd. RS jstiydss@sedyi M¢dn dzOB dz¥ H j dzd 2 i
dmmdziy H s gdzd,w =~1.2 B 4.f.

eSS fddtsea O . ¢.dWimEsHhr ddnjfifsgte@®d Odzed2. 2016.

7.0 esMmMe p2 Bt PMisdlisj dz' dzr § tojimiptsin e Ls @sBE 48Rt 1 O
671 f.

BRYIOIs! jo fotshdzr j tOMmlsjdzdwyw L j dGzdesets h OB&. [ dc
fi) .

9.1 telsjddyte fdbsHduimMidy ol wWuffuj i< dg dzj dixf 3
Wzttt S/ otleded Q j i€ tBdE000 s 85 6. 4. 76-84.

1008 jtojBtoW L SOor gL dzj dzdz" §| Wsted3™ o' fmh d A/ ts@fpls Pdzd 2
¢ j 5B sl O0sd @ @ & 3. 1964. 530

11.Raunkiaer C. The life forms of plants andtistical plant geography. Oxfarii934 P. 48
154.

122A dzsp O toB OBy sdz@8y,. 1108 8. ¢RL OL J t6B196I et , 195

13.z jdzdzd S 59 dojHjded] 9. c-gtsB 5[ Pdsdtf @864 4477y dz
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b ztek®ydvw MisOls! | fosO0dOdzdL Jtecse Oy ®BEBEBE Hizs so
ftcfplb Oo dIsj dzjERonymaush. ts oldpnicera L. f tedf = tcOdzdzj d3 t©WOL o9 dlIsd d .
BstcWtsejdzjLO fostosMmMisCse dzO y O dzts fy ¢ fiy dL zyd dedw
sftcjHjdzjdzr BsoWsdseduyiMSdy §O0OdjIster dzijfgls j o,
ftcj HMIsOo dlsj dzgR " dets S MIs g dsdz] dets, yYlsts o bEmdzse dw A
tcOL o dIlsdw tiIsdna odHBO Bedjtjded d dzlOj dzlg P8 j gz ¢ tc sGDdh
st j dzdztsisd W istedid tetso Odedss 5B 1§ $ tHas tsAc s G itsidedfzfEs O L @) d
ftotfddst so dMMmdzj Hzj di3" 7 o dHBeO ldzd yoOdkzom!' Htkze sl
st j dedetslsw 5 tesfis©@. [ Mmdesoa ™ 9 OW fy! ZO0 OdzOdzdL j tg,
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Abstract.Morphogenesis and growth features of seedlings of representativescafahgmus
L. andLoniceralL. genus in lhe early development of seedlings have been analyzed in the paper.
The study of the morphogenesis of seedlings began with the study of their biomorphological
structure, the morphological parameters of leaves and epicothelium. The process of growth and
devdopment of these species is more intense in Ajuile, and the features of the formation of
primary and secondary lateral roots were also analyzed the monthly height of representatives of
both genus under the conditions of Apsheron. The root system diinggeof the studied species
differed from each other in morphological structure and growth characteristics. Good growth and
development of seedlings of the studied species in the dry subtropical climate of Absheron depends
on the formation of the uppeag, root system, climate, soil factor and agrotechnical service was
revealed based on the analysis of the research results.

s dz¢ yJ o " JjEudnytm® eédropael., Lonicera ibericaBieb., L. xylosteurL., ex sity
fostetsMlstsS, BteWtsejdzgjL, GCtstedzj 9 OW MmMdMmlsy BO, tsfmlis

Keywords:Euonymus europaea, Lonicera ibericaBieb., L. xylosteuni.., ex sity seedling,
morphogensis, root system, growth, development, seedling.
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4 . [ OBj HHso ORLEZYj ded ] BsW sdsedui MSEdr GMtse | dz
CkMmls Otcdzd € ts oexgitu olz fifpijtmopdigtsts ydzts 2 yOfmisd 1 sdz' h sdts s Oc¢
RL 9 JMisdw2038¢ 73~ 3.4 64-68.
5. s OW Okbseo@L &yjddj B J 5 jztzdet ippidged ddprifolmimis . 9
EmMdzseo dvw rn MHYOHIS Q) dzistc Odzd dzs e s B S.12MHad M. B8RS 5 MO+
6. 1 OfMddzoyj dSfipn §H.Y Hjtjo' jo d SkEMdpQeded§tse
1960301 M.

7. Jthhc ] AsBO s OPLCHOL Oh1 [udNIt4 2 2 91.2

8. [ J dzHtotsW dasscdzg BFECVOAL @Z 0fr .

9. stsdzj Mdzd C$g ISHT dLEzyj dedw GCtstedzj ats2 Mdmisy c
[ d MdzOW-Is f teSHP 7 1 .

10. [sdzyQdtsouw dddlcdzsd j BsHICO dLEzyj @dzy - P fij &
[ 1 0EC0O,9 51 9.7

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 67


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866
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A1 {uvRrRY[(adsbgsmpt R U Regdnumharmalal.
I 1 dRrRYLZIM (U RrRU]?213M v JAROARC M

Ef Of &3z H .90 dpr.y dudzm S d 2 G sz Otefmise j dedz” 2 Iz dad
G. JWdzHY O, Whiyyedelahl@mailulz,

CENOTIC CHARACTERISTIC OF Peganum harmala..
ON VARIOUS PLANT COMMUNITIES

E Ma k h mu d.,&an Stdte University, Ganja, Azerbaijan, Ulviyye.terlanli@mail.ru

O dzdzsls AydMlsOls! | ftejHMmlsOodzj dr tojLbdz OIsT , 1§t
yjdesf sfzdzv yd2 o ©OL d&dyde & Rddnbnhagnda dz7 5 o Off
L Cdseduj MS 6] Mdds diy - Mde@s 5L 0¢ tv i Bejamdhainaléd j s
9 2016 cW=(B560, 61) ( o 2 0AW=0,860,656 ) IBTAR o wo dzj dz
Yyd dzstf sf zdzv ydd.

Abstract. The article presents the results of our coenopopulations studiPegeEnum
harmala L., conducted in various plant communities, ecologically most, less and least
polluted areas. An old coenopopulation type has been identifi€kganum harmald. in |
CPin 2016 &Ww=0.560.61), in Il CP in 2018&Ww=0.56/ 0.56).

s dz¢ yj o' jPedgrunts bafralay j detstf s Edzv ydd, w©OMIsdlsj dz' dzr j
Keywords:Peganum harmalacoenopopulatios, plant communities

[FeORsdsddyj MStets ©OLdssBEOLdY, BJ MY Jjujoc
tcOMmisj dzd?2 WwWodzw jlsfmw Hdds?2 dL wdpfigsoaad RO ffde® B iy sz &
Ftcsodzgj] o tjLizdz IsOIsj otLtcOMisOs M j2 dOcteckzL ¢d Od
fJjtodH fsLodzV jIs Elstsydsdls: tcj OC yds ZzO 0OBdtslsd
WOCIststor . C o dzv w f! tojLEd sOtsds ofj oifds j dAdf® ¢ 5,8 Hdz
dzf sBrBHd B ddijIs! Codi3fdzj SMdzr 2 §BHAaBH d dhMmdzj H ¢

1 Jnts 3dzjod@g@izts s dMfdzj Hise Odedw yjdetstf sf zdzv ydd H
tej HGCdm d ~Y WRAE o jtai@kds j dad 2 , o sfMMmilsOdatse dzj ded v
ML WOdEctesW dlssyj desL 59 . SOYHT 2 odH t©OMIsj dzd 2 i
mMdMmisj Bz. sOC 1 dzj Bj dals 1 Iss?2 MdMmlsj dizr , dMMmdzj Hiso Od
HisMIsOlstsydzts Mmdztsy dzr .

Il s otj Bgw ftotso jHjdadW dmfimdzj Hise Odad 2 , H dzw ts
COMmsddzgiks: * d WOCktSttO®Rd Sty Osh j2 Mmtejun', (
ANOS b tEtEtelzy O8 h j o siisjufls j dzt des ddzd tlted yOlsj dz' dzts ¢
ftoedolssHE f swWo tk e yfdaPL dzOCtse OHOf sOydd ¢ t©OL dz
tcjLkzdz sOIsj L IstsdttfopHdl® © HB&BFf&dYydd ddzd Jjcts
RLEYyjded] otLtcOmMbdsets d StdzdyjMmlse jdzdesets Mmtsfls
COMMdBOtedo Ols! ¢ OS¢ MmttkzSlsktedzk juHdddyk ctkzf{y
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@ZOMmistswh j &3 d Blzuih jd Mishs ez dadef do dje © df 7]9J dp dzfs d3

[ObjtedOdz d o3jIstsHr dMmidzj Hiso Odzd 2
RMMdzj Hse Odzdwy yj desf sfzdzvw ydd Br dzd fteso jHjdzr o
ZO0 1 Cdzse dud Wnds didijdzrQisss L Oc oW L dzgj dedz” = Isj totcd Iststec
tcjdzt WO dO0 ftospdadr f bOMglsg @F IstcOdefmj Sls' tcOL dztsat
dzOB dz¥ H O dzd My BOtch tezlsder d3d d [filsvO y S 6tz ke flztz §isdzd Va3 & t
MsmMissw dzad W M fgtles j B o Odzd My BsteW sdij stedyj MSdj L dzOy!
tcOLodlsdw, otLtOMmls j& Mr ¥ ¥ jolsdidpsddstapslo dzj daffdzh d L O dsgj
[4-6].
Peganum harmald. 8 €O¢ B yYdetsj dzj S Oteflsoe j dedetsj tOMmilsj d
Eyjde J orweddzd jets WOttdROSCtsdsedy MSdy Mot Mmis:
Yj detsf s z dzPegahum harchal&dO

t jizlzlsOlr d dr By HJ dd J

[ dzts @ tsdzj Is dzjdgdzts s B ds@oi© 0 W dzd Mis s § te O Is jndgd | v g 'dtsts Istfisl
oJlsodmlss L j dzp dzgsE tiegs Yo j sO. | d mildzdzy | tsdzOdz' Wi tgd, H Izt
slsCterilsr j yOfmisgdadgs” | vg-4 Bdz®dz, 1 6 dzd dedzs s | B Pdzdzdiz |5 .
M2 Mdzj eC O Jtoedtf dzte Mdzzlskz CstesBCEZ MVistcggmMy gOH
ftoddtsmdls $vdkdHl od3i WiwlyO-r . ) dL jtoB O H O digio dzB &30
tOMmMf tsMisteOdzj dzO0 o  +tdefL OrfiftfsR2 fdedsL? d3d dedi@rflsddy § s ¢
tc Qo dzgd dzOrn , ¢ BjAFHIRHzG o dzM S 53 BOMMdoe j 1 tsdzr htses s 0O
ZOH Lktotso d8]l.ds d3tstoVw )

mddizd yj m<d?2 MsMmisOo G Otc dizO dz' sB'" C dztso j dzdats 2 : 5
yj dzdz®¥ dztsL ', 3,66% YdwO, 24, 13% B J dgSlomw 3C0M j7tt948 dB
ofmMlstej yo,  Ismw o f Hnfiplg 'fdialz'~r Isdf f OB tcde®OMisdlsj dz detsfyls d .
ctokzf f Odsd dz©@ Mkzadr ME dztdzO~A , fzfmlsr 7 dj MlsOR, i ¢
RdzsGHO sBtOLEZjIs HY Iz dzG dzd . 1 56 0Ols OdzS Odztsd H O 3¢
WdzOo sdesd HOMBBd d MmisjtesdH Od3d .

Clss dzj COtcMmlilse j dzdzetsy tw©WOMIs dzd 4 , o Cdzt YyJ dedetsy o W
dzOkz ydets?2, 1 CMf jtodd3d delsOdzr dets?2, ddzHd2MmMECts?2  dzOtetsH
sfdsodtsdE dMisd LEzjlsmw ftd cdzOL k2 , 0mB gy dzs 2B St
Cdh juyded€j, t©joBOISIL BO, BOLvVEedd, fddjfmdd, O
Csdzso dets? d L kzBdets?2 B tsdzd. [ BEZOHOJjIs Odzsdmi fiIsdyd
Odzlsd s¢ fd H Odzls dz" 3, My OL Bdsdzd Isd ud M¢ d o3, bz fi3ts € & d Is
N J dzyj ¢ sdzdz” o3, f slstsg tsdzdz’ d3, sBjLBBdAdzZd o O8 h d d3, fndzOB
dzj y4 B dz' n yJ dzv A dimf sdz' L Izj Ismw dzOL j d3dzO W Yyofyls
CtcOMmMddz: dzr d@3 tcOMmisj ded j &. [ BdZOHOj Is ddzmj CIsd ydHdz o
ZOMmj Ssfidzd d&zZ0 e L OoastceOYUdo O ls o 90Ok d MydeoOsls o
Ctsdztse dzlz¥ B sdz! ¢ff todsfipif] b dz'nwc lEzOls fPW

B d HPeganumharmalaL. 6 yj detstf sf zdzWv yd d cBOto® d® ™ & ¢ ezp alzdz’
tcOMmisdIlsj dz' dats 2 WistedzOydd  sdz' dzdz' = i 80z Aclzeig Isdz iz
dmmdzj H 59 Odz Arter@idiphym inda@etipafum lessingiand [ j MMddze yJj " k22
f On dzz h Ow f sdz" dz' ) I ! (1d sBB8IsOdzd yJ Mi§agigta i d
psedoalhagiEphemeretosufBalsoletum dendroidgs  j te B dz¥ 3 ¢ W W § tslyjiftcif8 @z dz¢ O
Htcj o s9,dH dz@W (| jtsBBlOddyjMis] fidmOddy ~2) .
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U J tote duisthidizy H 8 a @dedew L ) GebES Pfizh ¥ d d s OBz-MEBSEts

] BBIOdd yj MEtsd BYIdmMOdedd ~ 1.
Artemisietum incariéStiposim lessingian® d H s 82 MtsMis©e d MlstekzCIsktcO

- 10L90dzdj ©9dHO CCtsdzcGd RLB'M Ik "tcjHAA ] desdzisac ¢

Gtelzt ¢ r tctsfls W oL’
skmlsOtedzd € d
1. Tamarix ramosissimbhebed. ki LsCMj 1 | (200) Ko.
2. Salsola ericoide8ieb. CMj oW 1 Il (40) ljc.
lsddz@ls Otcdzd € d
3. Artemisia incangL.) Druce CMmJ esW 23 Il (40) e
1 &ZzO0¢ d
4. Stipa lessingiandrin. Et Rupr. CMj oW 2 II (50) Ko.
5. Alopecurus vaginatu@nilld.) CMmJ esW 1 Il (40) Ko.
6. Elytrigia elongata(Host.) Nevski B34 L s€ Mg | 1 I1 (50) Ko.
7. Poabulbosd.. CMjtesW. 1 Il (15) Ao.
8. Cynodan dactylofL.) Pers. iz L sWd 1 Il (45) Ao . .
9. Avena erianth®urieu. CMmJ esW 12 Il (40) Ko . .

t OL dgtso dH dgsfyls d

10. Alhagi pseudoalhadBieb.) Desv. ki LsCMJ 1 Il (60) ljc.
11. Peganum harmola.. ki LsCMJ 1 Il (35) Ao . .
12. Tragopogon tuberosuS.Koch CMmJ W 1 I1 (50) Ko . .
13. Thlaspi arvensé. CMmJ esW 1 11(60) Ko . .
14. Crambe orientalis.. ki LsCMJ 1 1(90) Ao . .

1 dBBBbOddy Mis] sfdmoddy -~ 2

Alhagieta psedoalhagEphemeretosusBalsoletum dendroidesd H so 52 MsMis©e d MlstekzCIs

B 10Lo0Odzd] o9dHO CCBdREGdY RLB" dwic]j Hdz A J dzts dztsc

CGtolzd fr ts ¢ tesfls ( €dJ WC
skzmlsOteded ¢ d
1. Rhamnus catharich. BiLBECMjte 1 I (300) Ko.
2. Salsola dendroideBall. BjLBECMjte 2 Il (60) Ao.
1 sz C MmisOtedzd € d
3. Teucrium poliunti. CMmJ esW d 1 11 (30) Ko.
1 Zz0¢ d
4.  Bromus japonicu3hunb. CMmMjtesWd 12 Il (15) Ao.
5. Avena barbat@ott. B LBCMjtel Il (20) Ao.
6. Elytrigia elongata(Host.) Nevski B LBCHe 1 II (50) Ko.
7. Poa bulbos4d.. CMmJ esW d 1 [ (15) Ko.
8. Cynodan dactylofL.) Pers. GBjLsWdls 1 Il (45) Ao.
9. Avena erianthdurieu. CMmMjtesWd 12 Il (40) Ao.
t OL dgtso d H dztsfyls d
10. Alhagi pseudoalhadiBieb)Desv. B LBECMjte 3 Il (60) ljig.
11. Pegamum harmola.. BdLBECMjte 1 Il (35) Ao.
12. Vicia sativa L. BdLBECMjte 1 Il (60) Ao.
13. Medicago lupulind_. CMmJ esW d 1 I1(15) Ko.
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[ Bddzd j Pegdmursbarmald . & CGmptgMmie r v &dgndzdgd O yd2 tyd dzj dzt
]l g H soQiaias mOrn fo[fHOLZVSRJIHOtcz ) j dz2¥ 90 o dH | dzs§ Odzd

12

= I[1

10 - 1 101
N |
8 4
=11
¢ Il 111
&+
4 =11 17T
2 i
g
0 T T T T T T
v gl g2 g3 Ss S

] Im

tdMzdzsE  dZO B S O tcRegamufiimnnalalosd Hies®L dzd ydz' 7 ©OMIsdlsj dz d
L O 201260 ¢¢.

s O¢ odHdets dL Hd OCc tc ©dzd3" Peganam harozdatis & jodz i |j fzj datsf H
sdzlstse jdzj sduyuj MSdr otLtOMmMisde 7 MsMmistsw dzd 2 .

t OLodlsdy {Issets adHO dzj-2 8 2 YEEOC 50 ™ o5 H dzv

92016 b A1, 9 2018 6 ot || A1 dzOB dz¢¥ H O dzd ! J

® 2018 ¢ © | A1 dzOBdzEHOdzd ' B o jdeddz dgr | BfMtsB

] dztsh s cOLoadIsdJ ko jdaddz dz" 7 d 3O Iz thderdd; dadtk
ftocsHEZSCIsd o dzsyls ¢ d BGd "5 Csdzd yj Msoets MmEkeMmj dzd
shdzseo dzr d3d fsCOLOIjdvWdB3d LOHJjteyCd twOLadlsdw o dH
Hdzjdedj de© yOMmisd, lsMmdziydeOddm! {(sflzdvydd dJ
MsmMisswdedw dzj tOo j dzmise O.

sOC o dHdzts dord Peg@nanddthrald. o1 A1 o aWwB01580 ,66 1() , o fs
£ 9 2 (eW40,566 , 5 6) BN dzd g4 gets{ thflskOdeMR o w L Odets  fn
tcOLodIsdjd3 s o jdeddz dz" = d ddBzdzOlskztcdzr n = s Byjj Vad dzf tdz
s j2.0 § 59 Bs@y Feztso dzj sotstedlsj dz' desets BEHEM jEBs
rtezedd N4 bdfr yjdsf sy lzdvydG3ew=-0sp036) tcj »n sH dz' &3d

v OB dzd yoO.
JAr 1V RIG LU R A 1Y {1 rRurf ®edarusn harmalé.
£Y sdf .41 ¢6. Jdssdubmed2 oL tcOMIE dzts RdzH J € M
j im v O1 o Os SS S Iy In & w
< dlsOte' 2016 - - 22,4 204 12,2 10,2 184 16,3 05 0,3 0,56 0,61
1 Jtej 2018 - 10 20 15 10 75 20 175 09 04 0,51 0,53

1 jtwej . 2020 24 7,1 19 16,7 119 95 19 143 0,7 04 0,50 0,53

l jtwj. 2016 30 6,1 182 16,7 134 106 16,7 151 08 04 053 054
— ulsOte! 2018 6,25 - 208 16,7 125 83 208 146 0,7 0,4 0,5 0,56
- 14jtj. 2020 39 98 176 157 13,7 98 176 118 08 04 046 0,553

(9_® |
v d dzd yg dia: Attribution 4.0 International (CC BY 4.0) 72


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

vsOCYd Mmdzj Hizj lds tBldsidg I fflszmis o gls ¢ j dzj tOlsdo dz" » s
ssdz €8 ots | | ! ® 2016 ¢. ) Hiczedj GtSHT tcOL
Ftoctse j dz W dlstsyj dzts dzts ¢ Regahums lmcnalal fr) s fipls s @z # dzj d i d
ftedojHjls & MsCttOh jdder L OfOMtse o BERZHEM] 3.

sf dMBSC dzdlsj tOlslzter
1L.RBOHEZEZEZO} 9F s MzdBkses © 1 . 1l ., R LZEZOL] delizoftg) O H fists ebte jf d3
mMemistsw dzdw 5§ & Bappadiherbpgeddi H jl tadj. V) (o dzj Stslstster 7 W d &
Cslizf dzj C MOE sictzd GE dzOkz y @21 ls t6E#2.1s 9

2RBHOE zdzO jro @ .03 HBs9 0 1. [ yd dz€ O vy destf sif zdzw y«
dzj Sslsster 7 Wdltsyj desdzts d chjafipS dval Sbhtd detfsdzjeSrif O(RFMa/B Y U
milli komi t2010.7 6.8.4A73473.0r | ar i .

31 sotlziuse Jlzdzq j o @i sisEEi jL PSS o or M sests! v
(Agrostis planifolia K. Koch, Agrostis lazica Balansa BBt Csdzsedud MSdJ s
Yyd dzestf sf zdzw ydw // o d BYW12¢ BES34G[s + Csdzsedd 2012

4. 1 02 dzOcdR. Ru J d3] dzdzOW ftcsHkzSCIsdo dzsmis! terdms o M-
o' MsCseBtedz” » tOMIsj dzd?2 s OWlPMis. 59 4. 143964510 dzd Y4 MG d 2

5.t OB tslsdase wmdLdgj dzdzr 2 @ yYydSdz dGgdesetsdzj Isdzdr  IstcO@o v
YJ detsL GFH I /tsdzdf 1g ) OjfiplsefdsOz ¢ wptwi. 3: | jsBlsOdR]dDO. |
tadir, f611950C.179196.

6.dlsj f Odzo O L cOMIsdzOWY MstezSCIszeO® d HJZOBI S O 1
Il tOydssdzOdz! detsjy dMmftsdz L so Oded d ©r tcddiQe Hi@BSPIFTLIS
1991.4. 104 115.

7.0t Odztsdp. ,¢ . o d3q tb dzts g @@ dw d tshmdeseodz j yjtelsr
Bdzsc tsdzj Isdzd » Qg lplgddrdl?2. /[/Isw.6 dedef sz, Q119184 . 1 r . 1

BANizBtO ¢ L J toBl&/AlHEEdO-19619 5 0
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VEGETATION AND ITS IMPORTANCE IN THE
MEADOW -BROWN SOILS FORMATION

EAIl i MeRhd. Institute of Soil Science and Agrochemistry of Azerbaijan NAS,
Baku Azerbaijan
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Abstract. The studied meadowrown soils of moderately dry subtropics of Azerbaijan are
formed under thinned forebush and lacustrind grass vegetation. In meaddwown and other
types of meadow soils, vegetat development and phytomass formation are influenced by soil and
surface moistening. Aboveground phytomass which plays an important role in humus formation of
natural and cultural cenoses of meadow soils creates plant biomask66f A2 cwt/ha and 55
110i 119 cwt/ha.

s dzt uj o jto Ofplsisfols@:dz! dztsfyls: , WddlkskomMmO, f§tys O, vy,
Keywords:vegetation, phytomass, soil, cenoses, soil moisture.
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ENERGY ASSESSMENT OF PHYTODESTRUCTION ACTIVITY
OF EARTHWORMS AND WOODLICE

E S a ma d tstitut® of Soil Science and Agrochemistry, NASA,
Baku, Azerbaijansamedbio@yandex.ru
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Abstract The article provides data related to the participation of earthwdromelicidae,
genusNicodrilus) ard woodlice (sopoda genusArmadillidium) in the destruction of plant litter
(wormwood, alfalfa, licorice, grapes) on meadgmy soil. Decomposition experiments were
carried out both on the natural (virgin) cenosis and on the agrocenoses of thenaipdmeed
plants. The results obtained showed that woodlice are active destructors of virgin vegetation, while
earthworms are of significant importance in agrocenoses. The experimental data were evaluated
energetically, as a result of which a selective rafianeertebrates to various energy (forage)
resources was revealed.
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Keywords energy, invertebrates, lumbricids, isopods, ecogroups.
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SPRING FLORA OF THE NORTHEAST PART OF THE LESSER CAUCASUS
AND ITS CLASSIFICATION
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Abstract.The article discusses the geobotanical classification of some species of spring flora
formed in the nortkeastern region of the Lesser Caucasus in Azerbaijan, vegetapes, ty
phytocenosis and the composition of the flora, morphological structure and distribution of
associations. The spring vegetation of the study area is relatively poorly studied. As a result of
theresearch, it was found that the spring flora is dominatednnual and perennial grasses. Also,
in order to determine the geographical structure of the species during the research, a comparative
analysis of the geographical elements, including the habitat types of the species, was conducted.

O dzdzsls @y dpis.Ols' | ©OMMEOstdo Ojlsmw ¢ j B sl Oded yj fi!
o jMjdedzj 2 Wastr, MYctddehseatzsinicOd sdijj o BEscC
OLjtBO2HYOd, Idfr tOMisdlsjd dshisd, Ydbtyj ds!
MstekSsktcO tofdddf @aftf o O sydOyd2. | jMmjdd v ©omisdl
dLEYj &z0 McOodedls j dz' daets BOdks. | tjLbd O dfidy
ftocj SBAEZOHOs Is tHtsdzj Isdedj d ddesetsdzj Isdedy IstcOor .
fMlstekzClskzter odp) Hiso Dtz ¥ HMmdz ftsojH,jd MOo ddlsj dz
L dzj 5j delsso, o Issds ydmdj kdfsses &jmsssedksodd? od

Keywords:spring plant, ephemeroid, formation, association.

S dzf Yj o jvidiattsejO:teOMmisj dzdj, L% jBjtesdH, WsttdOyd:

The natural terrdry of the Small Caucasus is located in the nregst on the right bank of the
Kura. The area is distinguished by the diversity of natural conditions and the richness of natural
resources. The forest, meadow, steppe, desert anddseert natural florist complexes of the
Small Caucasus have long attracted the attention of researchers not only as a natural historical
monument reflecting the charming beauty of nature, but also with ecologically clean and rich flora.
Due to the complex physical and geodriapl conditions of the Small Caucasus, its vegetation is
also very diverse. In particular, the spring flora differs from other plants in the area due to the
diversity and richness of species.
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Materials and methodology

The object of the research was tleggtation of the ravines of the Khinna gorge. The research
material was the flora biodiversity of river basins. Phytocenological descriptions were made within
the boundaries of natural vegetation groupings. With the help of the TURBOVEG program, a
geobotarical and phytocenological description bank was created and worked on the basis of the
MEGATAB program. Abundance of species BraBllanquet fil names of species Flora of
Azerbaijan fl], Abstract of Caucasus flordl,[3, Gurbanov 2]. To determine the sta$ of rare and
endangered species, the Red Data Book IU§]Nvhs used. The plants are named after the books
"Flora of Azerbaijan" [1951961] and "Abstract of Caucasus flora" [268&12], "The plant World
of Azerbaijan" B]. General methods accepted intdoy, as well as ecologiegkographical
morphological, areological, geographisgistematic, statisticdloristic methods were used in the
development and determination of materials. Chamber research was conducted at the Department of
Botany of Ganja Sta University.

Ephemerals are widespread in the study area. Ephemerals grow very rapidly and form a dense
grass cover that prevents the growth of plants in the meadows in the spring. It grows in a very short
time during the season, and some complete theléduelopment period in a few weeks. These are
mainly meadow, steppe, forest, steppe, abyss, desert anddeseni plants. They develop
intensively, bloom during the wet period (spring or autumn), give fruit and are completely destroyed
during the summedrought. However, some ephemerals disappear completely after flowering and
seeding in the flora. Early flowering annual plants are called spring ephemerals.

Ephemerals are of great economic importance. Ephemerals form the basis of the fodder base
in winter pastures in Azerbaijan.

Modern phytocenological classification of vegetation of the reatstern part of the Small
Caucasus was carried out at the association level, 43 formations and 57 associations were identified.
The Small Caucasus range is 600 lkbmg and consists of characteristic plant groups starting from
an altitude of 3700 m.

The spring flora of the study areas mainly belongs to the mesophyte em&saophyte
group. Migratory species are also found in the area. The entry of plants intoaae@edepends on
the nature of that area. Growing plants in bare areas depends on the amount of seeds, the direction
of the wind, the nature of the soil, the nature of the moisture. At the initial stage of development of
the new phytocenosis, light seedsought by wind predominate. Weeds grow faster in such
phytocenoses.

According to the biomorphological characteristics, the spring flora is dominated by annual
and perennial grasses. The range of some species is widespread.

Family. Liliaceae Jussd Lily family.

GerusGagea Salisld Gagea.

1. G. chanae&Grossh. 1924, in Grossh. et Schischk. Sched. Herb. Pl. Or. Ex8it6.1exs;

55, emend, Levichev, 2006,51ls. ¥ kztcd®d G.Pdsillabvill&a duct. non A.Terracc.: Miscz.
1912,Fl. Cauc. Crit. 2,4153.8 G. pusilla. obliqua auct.non AKerner in Irmisch: Misch. 1912, 1.
c.:154.0 G. pusillaf. luxuriense auct. non A. Terracc.: Misd®212, 1.:154, p.p0d Khani gagea.

Bulbous perennial herb, cryptophyte (geophyte, spring ephemetid) ch, flowemg II-IV.

In the middle mountain belt, at the edge of bushes, in the foothills of mountain. Caucasus. (PI.)

The species is described from Georgia.

General prevalence Caucasus.

2. G. tauricaStev. 1857, Bull. Soc. Nat. Mosc., 30, 3:83, emend. Levichev,,2006 tsls. ) kztc
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91,6:936.0 Crimea.

Bulbous perennial herb, cryptophyte (geophyte, spring epheme&lgng flowering 11HV.
Up to the middle mountain belt, on dry clay, rocky slopes. CrN@zasibir. (R.)

The species is described from the Crimea.

Southastern Europe (Southeastern Crimea).

Family. Convallariaceae Horaihily of the valley family.

GenusPolygonatum HiHPoly Hill

3. P. verticillatum(L.) All. 1785, Fl. Pedem.1:131; R.Rlill, 1984, FI. Turk.8:82; Wendelbo,
1990, i n Rec h2-Cohvallarla vertifllataLil753, &b PL.1385 Heap poly.

It is a perennial herb, cryptophyte (geophyte, spring ephemerall) 2én, flowering V4VI.
Up to Subalpine belt, 2000 m in forests, meadows. Holarctic. (PI.)

The species is described from Nwatn Europe.

Europe, Southwest (Turkey, Afghanistan, Pakistan) East Asia.

4. P. glaberrimumC. Koch 1849, Linnaea, 22:267; R/Rill, 1984, Fl. Turk.8:83; Wendelbo,
1990, i n Rech.-PbvatthiMi sKkzan ek6 Xnb79. 1935, A dz.
Jtesmme. 1949, [ & PSmacthpmly.mls. s . : 629.

It is a longrooted perennial herb, cryptophyte (geophyte, springerginal), 2660 cm,
flowering V. Up to the subalpine zone, in beech, hornbeam, oak, pine forests, on the edges of
bushes, in meadows. Caucasus. (Pl.)

The species is described from the East Caucasus.

SouthWest Asia (Turkey, Iran).

Family. Caryophyllaceae 398.0 Clougelly-flower.

GerusHolosteum L& Sleenwort.

5.H. umbellatuni. 1753, Sp. Pl.: 88 Umbrella s .

It is annual grass, terophyte (ephemeroid}55cm, flowering IWV. In the middle mountain
belt, in the foothills, in the bushes at the edge efftiest. The ancient Mediterranean (Pl.)

The species is described from Germany and France.

Europe, Mediterranean, Southwest (Iran), Central Asia.

6. H. marginatumFisch. and C.A. May.1838, Bull. Soc. Nat. Moscou, 11: 402
Marginatum.

It is annual herbtherophyte (ephemeroid);ZD cm, flowering IWV. In the north of the Small
Caucasus, up to the middle mountain belt, in the foothills of the dry rock. Caucasus. (R.)

The species is described from the Caucasus-&myegion).

General prevalence Caucasu

GerusQueria L.0 Paronychia.

7. Q. hispanical. 1753, Sp. Pl.: 903 Scleranthus hamatudausskn. et Bornm. 1891, Mitt.
Geogr. Ge s . Toh Mimuartia hamata(HausSkn. etlBd@rnm.) Mattf. 1921, Bot. Jahrb.
Syst. 57, 2: 299 Spain p.

It is amual herb, therophyte (ephemeroid}l2 cm, flowering I¥W. Up to the middle
mountain belt, in dry rocky places.

The species is described from Spain.

Mediterranean, Southwest, Central Asia.

Chapter Ranunculaceae JussCrowfoot family.

Genus Aconitum Lo Monkshood.

8. A.ranunculoided.. 8 Crowfoot.

It is a perennial herb, cryptophyte (geofid, ephemeroidi2Asm, flowering IV. In shady
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places in the lower and middle mountains. EGeucasus (PL.)

The species is described from Northern Europe.

Europe Atlantic, Mediterranean, Asia Minor.

9. A. caucasicawilld. 8 Caucasus.

It is a rooted perennial herb, cryptophyte (geofid, ephemeroidly &m, flowering II}V.
Caucasus (PL)

In the middle and upper mountain belt, in the woods, in the bushes,nmotirgain meadows.
Caucasus (PL.)

The species is described from Georgia.

Northern Iran, Caucasus.

GerusFicaria Guettd Ficaria

10.F. caltifolia Reichenb. (= F.ledebourii Grossh. Et SchiscBk.Mill leaf f .

It is a rooted perennial herb, hemicryptogghgephemeroid),-20 cm, flowering 1I}1V. Up to
the middle mountain belt, in forests, bushes, foothills of mauntain. Caucasus (PI.)

The species is described from Georgia.

General prevalence Caucasus.

Family. Papaveraceae Juds.Opium poppy family.

Gerus Papaver Lo Poppy.

11.P. orientaleL. d East poppy.

It is a perennial herb, hemicryptophyte;B20 cm, flowering VAVII. In the middle and high
mountain belt, in the dry foothills. Caucasus. (Rs.)

The species is described from Erzurum.

Balkan, Southwst (Iran), Asia Minor.

GerusCorydalis Medicd Fumitory.

12.C. marschallianaPers.d Marshal f.

It is a rooted perennial herb, cryptophyte (geophyte, ephemeroi8)) &, flowering 11HV.
From the lower to the middle mountain belt, in forests. Casc#BRu)

The species is described from the Crimea.

Europe, Balkans, Southwest (Iran), Asia Minor.

GerusFumaria L.d Fumitory

13.F. officinalisL. 8 Pharmacy f.

It is annual herb, therophyte, -#80 cm., Flowering IHVI. In the middle mountain belt, on
mountain slopes. EurMediterranean (PL.)

The species is described from Europe.

Europe, the Mediterranean, the Balkans, Asia Minor.

Family. Capparaceae Lindl. Caperbush.

GerusCleome L.0 Cleome

14.C. canescenStev.ex DO(=C.ornithopodioided..) 8 Hairless c.

It is annual herb, therophyte (ephemeral);500cm., Flowering IHVIII. Up to the high
mountain belt, on rocks, rocks, sandy, clayey places. Ancient Mediterranean. (Pl.)

The species is described from Turkey.

Balkan, Asia Minor, Afghanistan, Iran.
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Abstract. The correlation of indicators of the mineralogical and chemical composition,
greatness andtrsicture of the general serozem soils adsorption capability of the low part in
Nakhchivan have been investigated. A methodology is being developed for assessing the greatness
and structure of the absorption capability with different rocks. The geographg eérozem soils
absorption capability is also determined by the correlation of@weiled and inherited components
in different serozem soils, which also gives grounds to use the bioclimatic factors of zonal soils.
The regularities of the genesis arebgraphy of the total adsorption capability have been revealed,
which can be used for monitoring and prognosis contaminated soils with various substances,
including heavy metals.

sdz¢ yjo' j fgdzterB®dIsj dz? dzOW M smtse detsmIs f syer ,
MgCIsdls.

Keywords:soil adsorption capability, rocks, chlorides, smectite.

RLEUd] Gsys o d&zOUOdRTEBESaEs® s ¢l tsdsBiahsud dajdz
1 On d Uj=o@ ozl & dePidzpdn § ZisfgledCL Odz" f  d &34 dpOTRE -~ Qafgedd ,~ o,

(9
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 90


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

# i3d ozt dqAZspl . | S dzts RER dzdPdzm Q6 29, C Jl3yjrp.vkzwj dgdaiss , 1 .
Rd dz dr ts. ez ZzOSHBD® MpAMsHMdsdB ol d s OO dPo ststcts
Muyudlsodzd, vyl dqLiEzyjddw o d&ddjttOdztscdd IstsdzC sHd MY

R.1. ¢d2sd-®2zB&EOIsOjo ftjHliteddW dO olf Qpd J o o ¢ If JSthEN
to] dzlse j detsd3d Isted ud M dif s dfth)f'dzj Hipe Odzgff g dedztsec s L dzj S Isto
sBBtckzH ts9 Oded W ZH Odzts ! f sdzz yd s Is 5y dzts § ftoj HMIs
Codzdzs d HOSfoS HE B © Stedfjds BS: sHd 3B s dzd v B3 dzj e Odzsedd ¢
f syoe .

ltej H Mis Otdzndeds'iz-836 tzjc W28 dzts dsdimis s fy Sozfiftis ig ¥ Wsdc d3d tc s @ O dzd iy
IS4 wd dzd § Hdzd Is j\d2® diasB dzif Jn lsisdz@d d 37040 teOmRISIS ¢ dzls @ o Iz
s OOl @ @B H @tz d L o jyfipldsdztsf syo ' sHdsets Isdf O d
B dzj e Odzts ¢ d Y jGn Sdd~? dpftdigletatiaf yd dz@ § 5 MistckzCIskzte

d.6.{ BH] dOoaMjceHO MsrtOdddz tettsdds 2 Hdalsj tej M
J]JHEB2 YO o BBEZOMId (ochsbdlsj@ods [B Rt asdets fislcd
ftetsBdzj 3" dn § deOfsnoliteCi@ngddddeigy tod H ldzV HlssC OL Ols § dzj
nOtcOCIsj ted Misfft€cffo s figo W H 9 O dg' n Lodzj o34 delstse fmts
olststeduydzr = d fJjtwodyds ~ dBdda tcO daineizs I ERlsE OO 9 &
d tshdtes HAv tOLKOBBISd ¢ dZOMMdW S OYydd fsye HO

ss. |k zsIsdils] dz@ des?2 M smtse daRdids d ¢
EmMlsOdetseo ddz o Oy dz" § LOCsdesd3j todetsisd tOL dzd ydzg = Wt
WdL ehSdefud MSdmr jj Wotedz,. 10 fmdeseaj 1 Isdrn L OCBdasc
MsrtcOdzj dzdwv d o h jdedw § dzsHBtesHdWY ftsys, dBsddls

1 8H Ml ldyg t@Ezsc ¢isH Y dedgp bz 3@ s cwwlzf§fr ¢y
~nOtOCIsjtedL 28 Ismwizd they BKzG dzydsthH S d B3 MMmMisOoasd3 d s
CtedmMsOdzdzsr dd3dd ftoj sBdZzOH O h drn dBddzj cOdzse d dzdzd Is
tcOL dz" | ) si3e0g] ledOateists d yj MS q j f)dfsdsgiavdzO ©ap. tOL dzd ydw
nOtcOCIsjtedLizjIsmMw d3j mn Oded uP fR OV ff 56 dztgl g ls H&O s Y MK
smdetse j dzj 3 Ols MsHjtey Odedy, MsMisOes, Moas2MmMlsa ® d
ddazdmists?2 yOfmisd f§tys. 50 ddadoujjfnsdst® dof jsdizdiapdsdi® j ¥iaf 1d
LOadMmdls dzfy btsdz St Isd sk gt O©deza i | defs) dar2sONs® tidesd
CdMmMdzslsdesmisd § shpydlsn gBesrsfEdR wOMMBslstej ded d, ff G
dzj IstwddzdSgs’™ j MzsdMmisdey @Hd @S@BU | cdHetsS Mddr N
CedizdemMO d dr M | ddashisdsH dd3e IsasRdzjlsits Yyt idls Q dz'j didas] v s
My SIsdls, COBdzddsesky MsMmMisOodws hizs MistckzCsktr {§ts
ddd¢ ol shte(jaidd dfdj ¢ lgddsr tyjdsd ~didud mMsdna
Zyj s  tOL dzdudy tBhdshisj?2 {(suEdfiBo Mg S Odedr
Mtsdzj 2 . 1 &20yj dzdj B mnOdedyd MEtsets fsedztsh jdedy Euydl
¢co¢ MtsH j toy Odzd | ddzd misr A 9 4 fi jdifisfos dz! S tsdsOIsH O jts] L
B dzj tOzsedyudi MSdr HEY tOLtOBISSd tOL iy = { to
MmOt OSIsjtedmilsdC O B dzj tOdzse d yj ME e ts Mtsmls 0o O )
ftedmizlsmiselzjls o MOHtsjBIsdedeHIp]ddr( Y] § ded ¢

1 OHOYO HOdzdzts? tc OB,UslS ts B fi) ts ipds@sfigfflpdz Ods te Jsls'ds d Md
shdeso detsdz  Isd T f scawEshibfd dsByeo iy shtsd’ § BstedEHlS!
MsMsQodzwes hdi 1 HBWIdUjMSd2 Ctdiftsdsj dals + SsfydMmlsj ds.
Gjdzi sdud MCdm d ¢ j tsctc P dsgjdiplsdlds j LdD Cassdts dpylf tesdptisfip lsizts f

[ Jtcj Hj dzilsdg'lz € Isdgdedigistc Odztse d wj MS d Jd o s 2ELslo X dztst ts

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 91


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

®Bd dzj tc O dztf hsunilshiere  dzd 3 dzj 2 U O M IsGRie dinydig oL’ jrd3dé' O N IS diat
102dujo0dmSs2 ¢t

lted dLlkyd ddd o T7OHsiddfjder dsCtfsHaslsdf s f sye, i st
CGJHtSIs j tedgOdz! dz@ | BKOLBoOddY fyes dBP BEfiEpsOyz C
Mots2MmMlse O3 f tsye d f sStetsH, Cslsster § sftcjH]dzVvE IS
ftsjHddzj dedd o Istsd3 udfmdzj BELPHdzj sV j dz' » &J Is Odzdzts

I 7 wodzj dzt8 d ety Gtz tc OMY thtg #f stec@dgjdziz o ™ (SOhisPdetso T
IsJ dBleistetsL jJ dgdz" §  SAy o SR Hagjeojdisftcd @ Oded WY ddzd f tetsH
zO0 f dzsh OHd dzdL a3y dedzts?2 yOMmlsd 1 Ondyd e OdemME 2 ¢t .
Mos2Mlso® c¢jdzgiLdMO d ftstetsd 38 "gfGiL ofitsd 1° dzORQ[ e
MHjty O d] dB@BOds Mdi3j Sisdlser 7 Stk sdzj dzlstso .

[ sy des o,y dB! M smtse desfils! ¢ Mmddz' desdgle dzOB E
L dzOydlsj dz) lslgsd®, dalsty W 2z dzH O @ jdoalpdoigds slzOy dy OStisdzdzts d H dzts ¢
[dzdf &3 dlzj Hizs " dj GtedL dzOSd MbBHjtey Odd?2 dJddimlss? Wt
RLftedL dzOC s 3q dzj tc O dztB ¢ ity j f) & Rheftd + ) txtfoflcts) ate@ dz' d Mt
sB dZzOH O h dj BGdz "k ¥Isdlstesiddfadms] dzistso (4 siids € ¢ dg ¢
ftsH j texy Oded § d3 ¥ § dzj L O [ wudjdadd H dasizs dsqfudsdts’ . §f sedztsis d Is § dz
SftedHjdvjlshv ZiggrmOs O ded jsd3 Mdy 55 O @ & tEdsEA@ adsdOf)O; |

vsOBd&dyoO 1
RY[HSRE wfuauol 1{[11112[113/\/\ [ 81
1 Y

gt uosuvufrRYUCT O L1
Iam (sdzuvdr L1 3m) yosurs 1 ow

gt frr0f13mssfdRiYL (

1l syo | &ziz B d dzO Ca'd3dd 9 dz@Mm 1Oy ca %

S [se [ [ e (& [ [ [
1(66) & —  Ocd20 338 335,08 4457 18,4 84,19 11,09 4,62
eF ¢ / <2038 370 308,49 41,81 15,7 83,37 11,03 5,32
© 1 w¢ 3859 330 273,18 37,62 19,2 82,78 11,04 5,81
'_j“ ]l ¢ 5988 2,96 238,67 34,33 23,0 80,63 11,05 7,07
o & ]l ¢ 88126 328 262,85 43,95 21,2 80,13 134 6,46
1% B #, 126160 471 406,18 53,64 11,2 86,23 11,3 2,37

'Eo'% Mg*@dsg/ 1t €9 100 ¢ Mg* e %
o0 [s8 Lg [ B [ de (g (s [ dz
—T ¢ ¢80 O 389 234,2 11,48 78 60,20 39,79 2,00
o @ ¢/ 1 ¢3820 390 223,1 15,92 7,7 57,20 40,82 1,97
a % ] w1 38-59 364 218,8 14,52 2,1 60,10 39,89 0,57
g ] ¢ 5988 365 218,0 14,60 1,0 59,72 40,0 0,27
o) ]l ¢,88-126 351 216,1 13,09 2,3 6156 37,29 0,65
#.,126-160 339 207,2 12,88 3,0 61,12 37,49 0,88
3(67) 8 ; ¢ € -50 309 253,9 36,73 18,3 82,16 11,88 3,92
gﬁl Apk 5-26 552 469,0 62,37 20,6 84,96 11,29 3,73
S B wk 26-47 405 335,5 46,17 23,3 82,83 11,40 5,75
% Bk, 47-74 473 391,9 59,98 21,1 82,85 8,44 4,46
t B c 74110 500 427,3 59,00 13,7 8550 11,80 2,74
ﬂ:—g g ¢ 41300 498 426,5 59,27 16,2 85,64 11,09 3,25

0nie Mg@>*dség/ 1 €9 100 & sy Mg* o %
B [0 [ [ (& [& (& [
- Ak 0-5 544 518,10 24,9 1,0 9523 457 0,18
::ng Apk 5-26 835 794,20 37,9 24 9517 453 0,28
[o}in Buwk 26-47 906 857,50 45,20 33 9464 498 0,36
= B 47-74 954 908,70 43,40 1,9 9525 419 0,19

—G)
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 92


http://www.bulletennauki.com/

18 dzdzj Ez® beficte © € 19 BUWlledin of Science and Prace

https://www.bulletennauki.com

u. 7.

5:2021
https://doi.orgl0.33619/2414£294866

Be 74110 1044 997,81 4249 37 9557 4,06 0,35
C. 110130 987 950,77 34,93 13 9632 359 0,13
4(69) ’jg b ¢ -22 524 435,1 76,48 10,2 83,03 14,60 1,94
Rt 042241 464 387,4 7331 82 8349 158 1,80
98 B 4170 546 452,1 89,31 36 828 164 070
Bou® Bl7097 502 411,1 8234 36 819 164 071
8.,  Cy97-130 623 574,8 9220 160 82,7 148 260
ﬂgq M@ ®Bc / 1 C o S®O G M o %
=¥ 5o ([ [ (& (1 [o [a
wwo_, 022 812 769,6 3564 6,7 9477 440 0,82
s o 042241 795 7119 3340 9,7 9429 442 1,728
1 ¢ #1-70 795 750,3 36,49 82 9433 458 1,03
B/ 70-97 836 7850 3853 124 93,89 4,60 1,48
Cy 97-130 881 829,1 42,11 9,8 9410 4,77 1,11
2(45) g~ _A0025 299 23552 3558 279 7876 11,89 9,33
2o AOw2548 285 22275 32,45 298 78,15 11,38 10,45
~NE  AY(,4864 289 23460 32,20 236 8096 11,14 8,16
o) 5§ BTc,64-87 294 239,11 34,69 262 7928 11,79 8,91
%‘vg BTc,87-122 377 310,83 42,97 232 8244 1139 6,15
5 ﬁ O Cc2122160 310 25701 3569 17,3 8290 1151 5.58
-y Mg 3G/ 1 €oa 100 ¢ sy Mg*a %
o) [se [ dz [e [ [y [e [
_p- AOO025 448 364,49 7571 7,8 81,35 16,89 1,74
85 “AOv 2548 424 400,73 1967 36 9451 463 084
Ry AYc24864 429 400,67 1973 26 9476 459 0,60
§w Blc26487 435 41141 20,09 35 9457 461 080
@ BTc,87-122 399 37752 17,43 40 9462 4,36 1,00
® Cc, 122160 416 382,12 17,88 160 9185 4,29 3,84
6(49) =28 A0 020 153 11456 17,44 210 74,87 11,35 13,72
&90 A0 2036 154 114,68 18,32 210 74,46 11,89 13,63
85° AYx3661 136 97,44 1536 23,02 7164 1129 17,65
> _BTc61-94 128 90,99 1561 214 71,08 12,19 16,71
2 BTc,94132 124 81,79 14,01 282 6595 11,29 2274
@ rr Ccp 132160 239 189,3 27,00 227 79,20 11,29 9,49
i’*% Mg® 3369 o Aoy o Mg® o %
g:a [s8 [ (5 [ e [ [s [
D AO 0-20 436 410,81 17,39 7,8 9422 3,98 1,78
- _AOw2036 434 412,46 17,14 44 9503 3,94 1,01
07> AYc 3661 440 41759 1711 53 9490 3,88 1,20
® gm BTc,61-94 446 42447 1543 6,1 9517 345 1,36
0= _BTc94132 570 44503 1997 50 9561 350 0,87
oL Cc, 132160 421 402,28 1322 55 9555 314 1,30
RL fodzzyj dzdzr = HOdzdzr = 9 dH dgts, Ylsts ftscedztsh j dada

fjesL j dgdz 7 -LYCAAS@T “cgte d sdz0 MeOo dzdls j dz' dats dzj B 15 dz!

29647136/ L €. dzgO 100 ¢ f tsye.
l sedzsh Nigdedoj L Isdn f sye On dzj L dzOyd s p dz'tf delg H j-dg@ zts [
390 &Be/ 1S9 dO 100 ¢ fFtye. 1t dB3ddzj tOdzse d yj ME s

B dzj tOd-dRedzgtsdls (cdHesMdE HT ) .

I Mo jldsijesL jdd &7 §sysOF MoHjyOdd] §&cd
Odzdzé o Oz dz' B dL dsj dzv & Is W5 20  dfctd S Cdodzj dz@Bj iz B 0P 1
ftsH jtey Odzd ¥ § syo Mg*lzwgjodihyjddad@gjdsny o L o3 j-1@44] Is fyw

—G)
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 93


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

3/ 1 o dzO 100 ¢ ftsye. Clsd ftsyer f s ofdazdel® dzts
(cdHtetsMaagje@@s , Clssls W OCIststc dzefi P j 6Ny O @RS * ts ez df @& d M|
M3 Slssor 7 @B dzj tOdzis 9 .

RA&Zjshdj dBOIsj ted Odzr HOE Is s detsfCRR]dEtSs B Esifions st 2
Yyofmlswin ftod mMzdsthtsd wdzlso 'Mjj oS O sOdetso ' 7)) CH'msyupj dz 1t t
fdzOB " -B772883¢/ { Co 20 1Yo @5 {(hssuddg?uiptbQdedigif fF o d L &) d
ftejH )] ZOZ83BB7T@2BE/ {1 Co &O 100 ¢ fys.

15 Bddzj eOdztse d U ML OBOH tipls @) Is Qpdipls/eaising s ( S OM Is
f syer MH J oy Ols o Mt dzsd dzqdierdedOislzr (& iz telas{ fif)dgtts
O toj Hj dzj dad W Mistclz € Is Iz tc dzts BB dzj tOdzse d yud MS dn ts |
fsedzslsdlsj dzt dzts? MY sMmise dats Mls de joipladW@fiusi M @z oL dPI s
B LOfOHs?2 d stet oatMmistsydsts?2 yYyOMmilsd 1 O dyd 9 Odzf
f 56 dztslds fldss} M ssB desmisd Mstslse jlsmisolzjls Isj dzH j dzydc
or o9 jlstcdoOdzgdw o OtcdHdzr » tojedtsdzOr HOdzdz" = f syoe OR
fsecdzstf dlsOlsj dz' dets? M tsmsedesmisd OMMtsydtoso Odets
fteidHi , ® MjecABI Hdz" nOdasY J SASIststBts o] H fdfeizty ¢5O j @)W
dzso stsBOL 59 OdzgdWY BB dzj cOdztse d dr Mt HJdzj dzd 2 .

] W HE dOttOlE Pdeddzts2t sgfztstse desfylsd f jteo 5 o
f sedztsh j dgd W ) fMted H dzj 2 d dzls § dzid o dzts s d smizh j Mls
iz ClIsdlssotsets St sdzj dzls©O L Odd@i3Miseo s Odzdztsc s W 9 dzj d
Clstster o § jtoo dydes My ) izPEa Apde dz@dg joddaf Qdzs g W 2L d o tso .
md dz2 dztsG ts ftsegdztsh j dgd W ftedtosfls fsedzslsdlsj dz¢ dats 2
Mdsj Cdbo g tes @B  CckReMses2 yOMmls: &, O Is
dzOd B tsdzj § or MsC d2 tese j dz ddzls j dzgld o detsisd Mo wL
Odzdzts W Odztso ts2 d fdzj € diigjt€astsfAs 56 b » §) hisbnfogzts s B Kzt 2 € Is L
f sedztsh j dgd W .

R L MCOL Odzdzsayds ts Mdzj HiInkiEEZCIskztej d d dzls § dzfd o dzts
M s dzesisd dOMskzf Ojls Isj dzH j dzgydw L 5dzOdz! dzlsc s
odzdwdzd j d3 EZdzOMdzj H 59 Oldzdz’IsAs d3 ¢ ydgtffisielzj dzbs s o dzj dzts, y
fsecdsh jddv, fodhmkzh Ov ©wHlzhHEsdiz () sk s § dzgzdze
fscdsh jddj B ftod oLOddsHj2Msod?2 1 dj &3j delsses
Slsdgtsh jdzd2 o1 Wo dzj dets, Yylbsts tMmdetsedz” j L J dgdzy Hj dz' yJ f
fsye f tyd d mMdzOBts?2 ddzlsj dzfd o dztofy IEiiss0 {f O HawsES t5 ddgd W
Odzdz o dOdz! dzr | Mg B ydifed jj. Mg teMmistczC Isktedets digf dzj tc O
Mtcj Hdzj 2 ddzlsj dzifd o desfls ' ¥  §Ctsctadgtsfdgjdad vj  ICdad iAo T
f syd c-stsmis spdptsdftts dzO0 H Odzdzt As 5@ tswgj .dz' ¢dis tf s fize M l$iAD s dr j d
MistcCskter §tsedzts? g dztizOF degstdzelsd P @ f sye Or o Mo wL c
mMsmMisCoasd3 f syo .

{ yd dz dzdL Csd3sz f sedztsh jdzde Mmsslse jIsMmiseldzejls fdzCe
B dzj tOOR Mt MlsOBdd dF 3 flstelzCsktc®@dq§ dzsdyj ded
Ml Oo B ST@ ™ 2 1 CtcOL oW H,ff sef dZsBYazd] §sEBEERO
@O MkOBddz dF 7 HokAfMds2d 7 &dds ©OEOR. | Bh dsfr
CjdzgjsdujmMes?2 ftedtesH' ckff. JHjM MEigiHslss
tcOL dzd ydets?2 G jdzj sdyj mMés?2 HtodtesH S . HEHO ORBHWIS
MsMisOo ©® ¢ Odzdzs o d Ozt dz' 7, € sfiyasjflasiipte® p 6 g | dfde@ s i fsa
Msyj bOdedjy kx4 L dzOSC B fjtcosets d obtteset Isd:

m

-
m
m

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 94


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

ftod dzdlskO® ZyOMmlsdj (OB ddz dzr j IstejAfdzs2de j 3] daj teC
fojHsMisOo dzj dz7 Mcsj Slsglssor &5 § OC jlstsds o Mmdsj " Odedets

v OB dZdyo 2.
RL U8RIl JHUR R UR1Z "wuvtuvsvuot 3 1JU4JLYYRUGU[[?P1 (B +H
VRYSJr1uds yowurs 1 OmRY[ I drus s o¢f

1 sedzsh uvdf eBhd bzl f 1 sye’ ] syostsBtOL z¥ h
MistclzCIs
f 5@ dzsh
Judd@ mdstdls, o 1 H4jtoL j o3 ltotsdzs 9 2, Odzdz
MdzOBtsj ( ¢ dHtotsfydzs Odzs o Odzdz “ftetsHzCIsT d f{to
COtB B5dZOIs © Cotedydzaj ©" SHtcjodzedrmn HJOG
(SO IsOdztse ' 5MOH sddaBR dzj dzq
s90tyjor 2 1 ] sHody dz" dzc) BStetsH
f4Mméokd
o dzs w@ztstod | 1 4o jlsdzs Mit[ dzdesdzd detso r 2
d dzdzd Is MdtesL j &3 Bsdets € dzd detso r
( 6 dH tctsfndzs Odzdzt 9 d Odz! ¢
4 dzOB BB C 50 1 sOdz¢ o7 2, HJ dz¥
ftotsdzs o dd dzd y dz
dLojteyj dedzr = (
By sOBsew d U NS
gL d3j dzj dede” = f s
4 d&zOB 5§ R dzdzd Is 2 U dBdets Mjtetr jtoytsots BSMOHT
( 6 dH tetsfydzs HdOGJ dzaj sdud M€
Mz CIsdIlsse dL d3j dedzdzj dzdzts j
ftesHESCIST da
gz CIsdls 1 [ J odztso 5 [y tsos SMOHTB
COtsdzd dzd Is t fMmMdoHBSYISHLHdOGjdad sdyj M¢
dl- d3J dedzdzj dzdz' s
ftodzCls” dnm fJt
dtocj Hdas w2zt | to 1 Uj Bdes fjtetd totsdzs o dd, 4 dz¥
Hd MY j tcmdz G 5t dzts fI’]JthHtGJSdZdn tsls dzts y
( 6 dH tetsfdzs Cetedydzj o r1 9 Of stcdIstsor o
mMdzi SIsdls (SOhIsOdzts o T
dsd3i SIsdlstse vV l jtelsdmtsdzr ¢ dzda¥d Odz! dz" J Sk
(Y todetsL j 3" B3GOIs j ted Odztsdz L §
Zzzegtsar j) ded L d3j dzdz’ = tslsdz
b d dz' dzts R dzdzd Is I o J sted ydzy ¢ dzdzs o d Odz! dz" §
( 6 dH tctsfydzs (CONIsOdzse " dzj M Odzdz® 9 d O
Mz CIsdlsse Zzzegtsoar j)
COteB 5dzOIs C 1 Il sz Emisdc) tesdzs o dd O dzdzs

esor j Lo g2, Hjdod
tsls dztsy j dzd d

15 UostcOL o dI2c jad sdyjMSdE ©OLddydy = cwkffon f
fMlstezClizter § B5¢dsh | ddv-¢ dzd daf s : thigls @l dzd MK & d fkzls
dz0y O dzO.

dtejHdjJ §tcedshjdd fdhzhPikli el §oslEEmt dddz
EuyOmisdj ftddeddOsls &OBddz dz j Istejifmds2d j d&dd
bujd ds2, {9 j55dgs DusHFdinds? dd sstes? ¢ s sdzj dzls
f 5¢dzs"d) ddfts cbdgkf M) L OdGjlsdy &5 EyOmlsd ] dsts dsi skizfdes s
S o] H RGOS Is j todets MmEkh jMise j dedzsj MmBdzdy jdedj Gsyo”

.-III
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 95


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866
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Csdf{4rYyresrr fJrcfrR 3[Lrdtdrre
{egr{l1v3m svrRYFL Byrtro8rrod ¢
Ef O3j Hiso ®tc uB d 5 dr,dzfliEOISz s § syotso j H j ded W
d OctesnddiBdd 161 ¢LJjtBO2HYOAO, 6. 10¢E

FERTILITY ECOLOGICAL MODELS
OF THE MAIN TYPES OF SOILS IN AZERBAIJAN

E Ma me d o Drahab,.Institute of Soil Science and rghemistry
of Azerbaijan NAS, Baku, Azerbaijan

O dzdzts Is.@uyschwj dzd f desHstesHdWY fye Mjdz MEsAaLW2Mis
dL ®©WYHO BhtsCitses (Octeti Csdzsedd, MMsOaO® d Mo ts?
Octesnddidd, ttyjdCd ( dsett@sde.w)d.{ 5tydL B s tedz@j tsi4f dzj
fsCOLr 90 Is, Yysts fklsjd MsmMisOodzj dzgdv d 4§ tod dzgd dzd d
LOoadMmMddiisMmisd s fsistejBdetsflsd L jtodetsa ™ 7, ndzsf € O,
f ZOdzs Oyd?2 d Hkzedn CLkdclsizts o i)ty 62 waid dzj Lzt |
LIsdrn diMmdzj Hso Odzgd?2 Y tsHIso jtoy HOE IsMw HOdzdzr 3 ktctsy

Abstract.Models of soil fertility of agricultural and forest lands consist of a number of blocks
(agroecology, composition and pesges of soils, soil regimes, agrophysics, agrochemistry,
assessment of soil fertility, land reclamation, etc.). Analysis of the accumulated data shows that by
compiling a model of the fertility of various soils, depending on the needs of cereals, cotton,
potatoes, grapes, pastures, tea plantations and other crops, certain successes have been achieved
Azerbaijan. The results of these studies are confirmed by the data on crop yields in individual
farms.

s dzt yjmpkgoEsdztsedyj MedJ s H j dzd f dzsH BtetsH VW,
ILWWjClsdodetsy f dzsHtstesHdj, Mjdzr MEtsy "BBLW2Mbet, O

Keywords fertility ecological models, potential fertility, effective fertility, agriculture,
agrocenosissoils of Azerbaijan.

e g Hjdedj

] zBHBtesHY + Fsydmy smise dzgs s f syoer FHBo dzj Iso 516
1 dzj d@3j dgls ©O=7 § dlsOdzed v, o SH J , sBj M jyde Ols! grn Gt
otsLHERO d bjfdzO HAv dtteddOd dtsc jsL Had Llso@dsgdy . tc OL
ftcdqtocsHdsets fsyotssBtcOL S Olsj dzt desets ftetsyj MmO, Is .
dMisiMmlse j dedets]  dzsHSteiSH (], Cobtets] tBEMdzse dj dzts
CedgemMO d Jjet MsmisOoe tsd3, d dzls j dzfd o dztsshfijes B dzdizds $yts 8 &
o SHaASL Hizh dzts @ 5, Mdzj etsets d Hkzedr tjyddse Yy
4 Mifds o § dzdzets G 5, dmS EmMmise j dadzats § f dzsH tstotsH d J fMtsL HOJ
SBOBBISCO fsyes d Is. H. ) .
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1 ts HsMiskz Y datsmls d f JlsOlsj dz' dz', ntc @Qzgf Y©J 5 EHY f dzts H s
f slsj dzyd Odz! dats § d 1WWjSClsdodatsj 0 1 lUstisls jEHaydPHz dzt®f Of
fdlsOlsjdz dg" = 9jhjMmlse, o Iktsdd ydmdzy d dzj Hfijlskz{ dgr
LIss Stsdzdyd Msets fdlsOlsjdz dzr » o jh jMmlse o Ytyegq, H

RMA®B L Isset, yYybt fsHstesHdj] WwWodw jlsmw Mmikh jf
fs Jets OO sStcOR3 By des LOL OB IS OIls! BtsH j dzd o
HdzWw teOL dzd yde' » Skdzt skte Hdzw EZfteOQodzj degdWw ff dzsSH tStotsSH-

[ Js&EH@] d Mfydzj Hiso Oded W

I f sdzezfsdz! h 52 BB Jd&3 ttOBSlsr 5 ML HOdds d dL
l ey Ojdd BISHjdz! dgr = Ckdz skte, vyl L otdkdds {t
f OtcOd3j ster wmdsodz » Isditse ftsys oL Jjtchf @%H Y GdzOdzd ¥
tcOMh qtoj dedes] otMftesdLosHMlsots f dzsHStesSHdY ftS5Yye d
Mg dz MEBRtsLWAIMIse jdedzr » S kdz Skzte, f tetsH & Isidodaytsipfls d
tcj " Ols! Mv 5 ddddd sfsdidLr Ooydd hdsesdr n Mo ts?
fdasstesHdwY, sMiEzh jMmsodjddYy Httzedn { Ctdzsedyd MS dn

tdLrkd sOIsr d BBMEYHJ ddW

s ydmdzz o0y dzj2hdms ftospdzj 3 fsyestse jHjddw I
Emizse d2 ftosdL teOMisOdzdw Ckd sktedzr = tOMilsj dzd2 M
fsyes, O bLOTymswtdddT dr WOClttetses, odzdwshdna dzO
Octetsyj dzsL 5. lted L Istsdg dzjtsBatsHddi & bkfmdss dj d
fOLO®j steso dqLEYyOj & & Bl jSlsss HdY ©OLt©OBBISSd
fasHstesHd] B § syskzifzss B d dfdes@ydePmils Odzed v M dz@ M s
Iy 1t o Iss?2 ddzd ddets?2 Mlsjtfjded tsftcjHjdzwjlsmw o

15 gdzj dzdfé. 2 h s O,  BsHj dzd  f cbitsH tiststs H B s o (SIS iz edz
OcttsdsBdyj MSdR L dOuyddr o Mo 52 ek édh dint uDtj teFde jRdzte
Fiocsodzt ftosHEZCIsde desisd tOMiIsj dzd 2 . vOCt] BftjH]
tcOL dzd ydz' » kZtetsodzj 2 f dzsHtstesHdW [ 5] .

b d2OdZdL HOddz' = YCOLT 90j s, Yylsts MmMsfilsOo dzj dzd J
LOodMmMddsMmisd tsls { tslste jSOdzts iplafddzsic jet®@det®g ¥ Ay, OV L dztffdzts H ts
Htclze d A Ckdz skzte o jfM! 3O f jtemy jCisdo dets. tdLikzd L
fsHIse Jtey HOE IsfMW HOdzdz" &3 Etetsy O2 dzsflsd Ckdz skt o

v tcOo dzj dzd J fsye jdedzr dz  dzsHtstotsH d j 3 ©fydite o Otslats
sfisswddd BB jCIO EfwOodjddw d oLOddBsMewL j2
Htclze d A WOCItstots o Wsted3d totso Odad W Ftotsy Ow fnj dz2 M¢Ct
ftoeso jHjddd i tcOo dzw s h dn otsLHj2Mlse d?2 i ted dzd &3O 4 |
L dzgOy jSdEfd®f dzj S MO § sC OL Olsj dzj 2, nOtcOCIsjtedL zs hdn
5Bl jCIsj dzO tOL dzdydy 7 bktesodw o  deSHEBEEHJW .

g4 Issyc¢d Ltejdzdw Hdtsets dL tcOL tcOBtSlsydStso it
f zsHtBStesHdW Hdydm BiMfjydoe Ols: : jdz) M gOEdshigld &
ftsdzj 2 s HOdzdzr &5 OctesnddiBdyj MEséts tsBMdzj Hise Odaed v,
fescdast bktesyOw fMmjd MCsAsLw2fjlse jddz' 7 Ckd bzt o
orwodzjdedj WOCIktstetsea, dzddikdlsdtelzy M R sty fylsiast?2 v d ofr 2z
CodzCtojlsdetsds fMj dz MCsosLw2Mmise j dzgdescs fsdzj: 4) ofs
WOoClktstetse d Misjf jded dr odzdwdedw dzO BB tcsHEZSCIsdo
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1 ted f sHBStE] fsCOL Olsj dzj 2, L dz20yd ai3" ~ fn Is 5y
fjd MCtotsL W2 My j defize BH ECsdfiolstits flsd  StstedBsor 7 d
B IssHdUd MEd] ] SicHE3) B @y dzdfze PSS 9.0 OH B MEB2 (19
Emdzse W A L PcB OF HPOdzABEBH J§ dz! f dzsH Btets 9 dpvdzts § tsay
OLydf M drfy 5 L doud Bt hesiddyted fzdztciOn tedg Hizffjdds,f say to
fpd mlsj d3* L j di3dzj Hjdzdw [4, 6].
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Il Issets BdzsC O e bkzls tojekzdzdteso Ols! mw .

4. 1ds¢ ftysjdeder 7 Mots2fmilse, of ditswO®dME j W ¢ usde
~ddBd Ui MEdn dzj i3j destse, tBifMfjudeaOshda fdlsOded
dL d3j dzj dz" .

5. 1d¢ tyjdSd fsCOL" 90jls fmkh jMmsakzs hd2 d o
Ftotsy 02 desmisd o jHEZMdAR Mmjd MCtsatsL w2 Mmide jfgdefilf j € bdz
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6. J1dzs¢ BddRiltedd tSlHjdz d" » Ckdz sktc HOjIs dz
Mddz MEBAaBLWAIMIse jdzder = Ckdz Iskts, ftesHkSIsdoe dzatsis d
Ctstedzd 9ts?2 MdMmisj digztdsisHg dI Has ) Sk ddstsdzh ddzj N IsOd3B O
s. j. BB fOtcORjIsteOr, Colstste’ i3 By dets EfteOoadzw s dz

7. 1dks¢ WOokdr BijMisLotdsyd 5 ydeslds n =
COMYtejHjdjddj §t §dshoHd.
8 . I &25¢ Octsd) dsteoydd BYEydQdY dasn @OFo

fsLotsdzvs hdrn BjMfjudls! MattOdzgjdedj ftsys d Htsor
fted ddzlsj dzid o dz" = mMdMmilsj &3OA L j d3dzd H j dzd W . Cltsls

f OtcOd3j Ister BdzsCtse OcttsC dzd d30Is O, i suddi dzeztzg Is jedz'y dit
YyJ dzj dzOf tcOo dzj dedescts oL Hj2Mlsadwy d MsMmlsOea O f syoe.

9. JdztsS dOBdEHjddwW, fHsedsL dqeses Odzdw d i jt
f zbHstesSHdJ &3 fBsYyes o8 oMmMjnm MZEYOWR JGEBB HJGWLGOHO
g " jddj HBscds otdjtshis®l d ufthCHs@dzdf sd Mdzj 3 j dz
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dmf sdz L so Odzdw d trtcOdzr  tsyo.

1 OHts ftodL dzOIs! , Wlotslzj fizd gzdzttgjO B tsig Iz M jtsiy & fgiwlg dat j o v
mdzsy dats § HJ dzts. 1B 9 SOCtsd3 odHJ BsH j dzd § dzsH s
LCtdsedujMSdy (Stddyjfie jddzr j §8C0OL O dzd € dzdc
fsHyd o dazls! Ylsts dzOh ff sdi f sHs ddls Bt dcdzO©@ 09 Is,C Odl §
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yofmlsd ftesyj MMO -IBsH j dzd teso Odedw [ 8

it OLtcOBSISCd BBHJjd&d § dEsHtstesHdWY fye Msmistswils

lL.uBtste  Jtco dydz AsmaBdziz <3sH jdzd B'" dzd ¢ Sdztsy § dz'
fsdzjorn d dzOBtKOItstcdzdzEy Fifle" Isso tc Of dadiupaef dgaflsdisug ofnj Cd
LiscdzOR 0L j eBEODE Pz u@EzOj ¢ oy S jtgsd ORI HEBSD , [ .
1 OBOjJ) OMOdzR 9|, OMO.dzt a, ¥ db .0 3] HIED Iz dzmntsiol, OBYOJ © d H &
# tsB d tc Odzd My sOCy | VWedabalslkls @GOk jstgd dzj Hj dzdw d
RdzMisdlskzlsO | jscteOWdd d Is. H.

2.1 j oo d ydzOWw sBtOBBISC.O I OdzQ dzdfidz) Is GilQjdzdzis © € 52
Wstod3zdzd tetse Odets Stsdeyj f ydv B tShdsedey 7 W OSItsOR
Mjd MCBotLW?2Msofjdzsm §v % ks fdgmdo dets?2 MdMmlsj dgr L j ¢

3.1 Of sdzdzj ded § d dg¥ ts te.d3Ouydfdsriaizts  jd3siHIg @Afff tOL OB s
BsHJ dzd § dzsHtStSHdY MowL Odzr M tetsBh jdzdj d3 dMmrtSH O
Csdeyd fydd o yjdzvn Eklstsydzj def Csip fizlf § 3O ztc @d By iztic B o ez

[ dzw COYHBGE f OtcOBj stcO® s SlsHjdz dzrf a5 Isdf Oc
(Bfsdd3Odz! dg" §j, dBBHJjdz dz" J) L dzOygj dedwvw ¢S OL Olsj dzj 2
[1; 3.t JLEZdz IsOIsT tOLtcOBKISSd B szl O dzgeads Is(fifv9 8d9Qls j Ict
COLcOBSISO®LZO iisHj dzd § dSHBEEEHWY 3 j dzlssL j d3dz’ 2 f sy
sB dzOMIsd,f . PMEfj.tcco O tOLtcOBBISOEZO dBsHjdzd § ditsHt
ndzstf yOlsdzgd S sy s OteOBOrMEB2 MmIsjfd [1, 15].

]l stcOL OBSIRS jf Ogj @two  tcOL #lzd Wds y$ §zdedz®Is d yj MS d A
ftcj Ho Otedlsj dz' dats ML HOdE 12 sidtseody 7 &sHj dzj 2 (-
etsHd?2) Hdv MEEHUBENdn §BYs

1) cRicdasor 7, Hjtodeso™ 7, ftoj HdzOL dzgOyj dzedz" = H dzv
f Omisedh d MmJj dzsC Mo ;

2) BERtr-dzj fgdRtciizts

3) Cttedydzeidn Mtz Gstcdptic f HEMBOIstedo O h dr fseor hj da
99JHJjdzdj © dm MtsMlsOe yjddz' = L OMEatskzMists2 yder n

4) cttedzr n YJjtodetsL j BSO Hdzw L jtedesor n d COtlstsW

5) W yde o' A ;

6) COhIsOdgso "

7))  Cdejted U ;

8) MjtsL jd3der » HdzW o ddesGtcOHdzd S50, L jtodesar o (

9) MmittL j @Bdz" = ;

10) dizptspisj dzde n

11) MjtebL j Bdesdzzetsor 7 o Gidesoa degsds Hdzw - dzstf yOls

12) yJjdzlstsL Jdigdezr = Hd&zvW yOjotsHMmMlsoa ® d Htkzedm Mk

11

]

v OB d&zd yo.
NpsuRYRESR JIur[O[P1 30 1ot ¢fruvt3 wlfseuvl 1 [vl
AOCIsdyd MES « JfIlsd &30 dz' d
dots2fMmlse® § Yo & Jdzs | 6o & o dzls j to e
| steddsgtsor j] ftsyer
HBBHjtYOdzd] clkd3dzmMO, % 6,4 4,385 6,9 4,89,0
1 Of Ofpr sz MO, Is/ 0O,
020 Mmd3
050 Mmd3 - - - -
0-100 M 682,5 460935 735 480990
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AOSIsdud MS« Jflsd 30dz' d
dots2Mmlse® f Yo & o dzls j o & o dzls | ¢
] dzslsdetsfnds: , 6/ fmds 1,1 1,01,1 1,1 1,01,1
VH Jj dz dgOw WOMMO, ¢/ mds 2,44 2,352,53 2,43 2,27-2,69
4lzd@3dsO tsB d3j dzdzr = tshdetse © 25,8 20,531,0 30,7 28,7-32,6
HBSHJjteyOdzdd WdLduyd MEs2 49,7 31,767,6 54,0 40,068,0
USH j ey Odzdjy ddzO, % 25 20-30 21 20-22
HSHJte)Odzdd o tsH 1 BO2hddzs 69,5 6574 71,5 6578
] sHoadydzr 2 WisMmWiste, d3c/ 515 40,063,0 58,5 45,072,0
I Bd3j dzdzr 2 S Odzd?2, dBc/ €@ - - - -
N/NOs+N/NHs, d3 65 ¢ - - - -
61 5,8 5,26,4 59 556,4
] stetsL dsMmlis 56,9 51,562,3 57,8 51,1-64,4
] sdzj 9 OV 9 dzOe 5 gD Mls ¢ - - 4250 40004500
Il sHsftesdzd yoj dtsfmlis! ,  d3akz - - 208 200-216
1 O O ftosHECIsdo dzts?2 o dz - - 21 21
(J dzlstsL jldgdz tpidgjiefigalz” 4 Y J dzlstsL j dsde” § ftsyor
HBH iKY Oddd ckdBMO, % 3,0 1,34,6 35 34
1 O OM" ekzddzmMO, I8/ 60O,
0-20 M3 - - - -
050 Mmd3 - - - -
0-100 M 377,0 156598 458,5 393524
] dzslsdztsfds! , ¢/ s 1,24 1,2-1,3 1,25 1,2-1,3
VH Jj d2 dgOw WOMMO, ¢/ mds 2,67 2,652,70 2,65 2,602,70
4 lzd@3dsO© tsB d3j dzdzr = tshdetseo © 31,5 28-35 25,0 20-30
HBHitYOdzdd WdLduyj mMEs?2 55,0 52,058,0 55,0 50-60
HtsHjtey Odedy ddzO, % 25,4 20,330,5 27,5 27,030
HBSHJtY OdzdJ 9o tsH 1 B02bd3zs 56,0 51,061,0 65,0 60-70
]l sHodydgr 2 WEsMmMWiste, d3c/ 154,5 142167 175 150-200
I Bd3j dzdz" 2 SO dzd?, dGc/ € 158,5 140177 160 140180
N/NOs+N/NHs, d365 ¢ 55,5 44-67 70 60-80
tc1 (9tsHdz ) 5,8 5,66,0 5,3 505,5
1 (Mtsdzj 9. ) 4,8 4,65,1 4,3 4,04,5
] stetsL dzsimls! , % 53,5 51-56 60 55-65
l sdzj o OV 9 dzOe sy dgPs s - - 3250 30003500
1 Of O ftotsHiEzCK'dh.dadsd® o dz - - 13 11-15
] sHsftesdzd yoj dzsmis! , d3az - - 113 100-126
| 1. ®ijjodgdpty o HiSY SHL sdzdMmis § sy’
HBHiKYOdd] ckdzmMO, % 2,2 1,1-3,2 3,5 34
1 O O ekddzmMO, s/ 60O,
0-20 M3 - - - -
050 M3 - - - -
0-100 MmMd3 296,0 143448 490,0 420,0560,0
] deslsdetsfpds: , 6/ fmds 1,35 1,391,40 1,25 1,231,27
VHJj dz2 dgOv wOMMO, ¢/ mMd3 2,72 2,67-2,77 2,69 2,632,75
Hlzd@3dsO© tsB d3j dzdz” = tsMdzetseo O 225 19-26 25,0 20,030,0
HSHjteyOdzdj WdLdyd MEs?2 60,5 5863 55,0 50-60
HBSHJjWYyOdedy ddzO, % 27,4 22,931,8 27,5 200-35,0
HBBH ey Odzdd o tsH 51 BORbd3zs 62,0 60-64 65 60-70
Il sHodydzr 2 WisimWiste, d3c/ 137,5 88-187 175 150200
B3 dedzr 2 COdzd?2, e/ €6 1145 106-123 160 140180
N/NOs+N/NHs, d3 65 G 42 38-46 70 60-80
tc1 (9tsHdz ) 59 5,7-6,0 53 505,5
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AOSIsdud MS« Jflsd 30dz' d
dots2Mmlse® f Yo & o dzls j o & o dzls | ¢
tc1 (Mtsdzj 9. ) 4,8 4,64,9 4,3 4,04,5
] stesL dzisfls! | % 49,5 46-53 60 5565
l sdzj o OV 9 dzOE sy dgPs s - - - 4250 40004500
1 Of O ftetsHbECIsdo dzts?2 o dz - - 13 11-15
Il sHsftetsdzd yoj dzsfmis: , d3sdz 65,3 46,6-:84,0 108 90-126
I 11 . tsc j gty o H S ts46 1dA45 2z Tl
HBBHJjtYOdzdd cGclkdzzmO, % 2,0 1,1-2,9 3,5 34
1 Of O’ CkizmO, s/ ¢ O,
0-20 Mmd3 - - - -
050 Mmd3 - - - -
0-100 Mmd3 2745 143406 472,5 405,0540,0
] dztsls dzts fnds @ G/ Md3 1,31 1,314 1,25 1,231,27
VHJj dz@ dgOw ®wOMMO, G/ Md3 2,72 2,692,74 2,71 2,67-2,74
ulzd3dB® d3j dzdz’ = tsMmdzse Odzd ? 27 2,4030,0 25,0 20,030,0
HtSH jte)y Odedj WdLdyj mMEs?2 57 52-62 55 50-60
4 SHJtY Odzdj dadzO, % 27,1 25,7-28,4 27,5 25,0:30,0
HBHJKYOddJ o tsH BT sORbdgzs 51,5 44-59 65 60-70
] sHoadydzr 2 WismW ste, a3 / 106 98114 175 150-200
I Bd3j dzdzr 2 € Odzd 2, B/ €6 143 112174 160 140180
N/NOs+N/NHs, d365 ¢ 41 3547 70 60-80
tc1 (9tsHdz ) 5,8 5,56,0 5,2 5,05,5
el (Mtsdzj o.) 4,8 4,65,0 4,2 4,04,5
] stesL dzsfls ! | % 51,5 4855 60 5565
1 sdzj o OW 9 dZOE Y AP Mis ¢ - - 3750 35004000
Il sHsftetsdzed yoj dzsfmils: , 3z 89,6 74,2-105,0 80 70-90
1 O O fJtesHECIsdo dzis?2 o &z - - 13 11-15
| Stedgfsindz” | BRZWG' | f5Yys-’
HtSHjtey Odedy GlzdszmMO, % 2,9 1,84,0 4,2 2,85,6
1 Of Ofmr ckzkizmO, s/ ¢ O,
0-20 M3 - - - -
050 M3 - - - -
0-100 Mma3 310 180-440 448 280616
l dztsIs dzts fnds ¢/ Md 11 1,01,1 1,1 1,01,1
VHJ dz dgOwv ®wOMMOo, G/ Md 2,62 2,602,63 2,62 2,592,65
Hlzd@3dsO tsB d3j dzdz" = tsfdztse O 29,1 27,930,3 29,2 28,429,9
gtsH jtyOdzdd WdLdud MEs? 47,8 44,950,6 50,0 45,055,0
HBHJYOdJ ddzO, 23,1 16,230,0 28,0 26,030,0
H4BBH Y Odzdd o tsH 51 BORbd3zs 67,5 60-75 68 60-76
] sHoadydzr 2 WishW sts, dze / 29,5 27,032,0 30,0 25,035,0

[Bd3j dzgdzr 2 COdzd2, e/ Sd - - 3 -

N/NO=+N/NHs, 365 & -

61 (o Hd ) 6,2 5,07,3 6,0 5,07,0

] StotsLidzts ifs 56,0 49,862,2 56,5 49,563,4
l sdzj o OV 9 dzOetsY dPs s - - 3750 35004000
| sHsftesdzd yoOJ dismis: , B - - 1322,5 10001645
1 O O HftesHESCIsdo dzis?2 o dz - - 21 21
| Stedefsfde” | Ctsteduydzjo’j ftsys’

HBH Y Odzadd ckdBdEmMO, % 3,0 1,445 3,2 1,945
1 O O kMO, s/ ¢ 0O,

020 Mmd3 - - - -
050 Mmd3 - - - -
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AOSIsdud MS« Jflsd 30dz' d
dots2Mmlse® f Yo & o dzls j o & o dzls | ¢
0-100 M 376,5 168585 406,5 228585
] deslsdetsfis! , ¢/ s 1,2 1,1-1,2 1,2 1,1-1,2
VH Jj d2@ dgOw WOMMO, ¢/ mds 2,61 2,592,64 2,63 2,592,67
Hlzd@3ds© tsB d3j dzdz = tsMdztse O 25,0 20,0:30,0 28,6 27,629,6
HBSHJjtyOdzdd WdLdyd MEs2 55,4 32,578,3 52,0 23,0:80,0
HtsHjtey Odedy ddzO, % 24,3 18,530,0 29,0 28,0:30,0
HtSHjtey Odzd i o SH s B02bdgss 65 5575 66,5 55,78
] sHoadydzr 2 Wi sts, 36/ 28,5 18-39 37,5 1560
I B3 dgdzr 2 S Odzd?, &G/ €@ 149 98-200 600 200-1000
N/NOs+N/NHs, d365 G 60 3585 90 20-160
tc1 (9 tsHdz ) 7,9 7,38,5 7,5 7,08,0
] stetsL dzsfyls! , % 53,5 49,957,0 54,1 51,057,1
] sdzj 9 OV 9 dzOe sy gD Mls - - 3750 35004000
|l sHsftesdzd yoj dzgsmis! , 33 - - 242 200-284
1 Of O f todsH el ds@eddlz  Is™ . - - 21 21
| Btedzr j] yJtodesL Jdgder j ftsyoer
HBHiKYOdd] kMO, % 3,9 2,453 4,3 2,56,0
1 O OM" ckzddzmMO, I8/ 60O,
0-20 M3
050 M3
0-100 M3 411,5 240583 455 250660
] dzslsdzsis! , ¢/ s 11 1011 1,1 1,01,1
VH Jj dz' dzgOvWind@OMmMMm0O, ¢/ 2,64 262-266 2,64 2,592,68
4 zd3dsO tsB d3j dzdz" = tshdztseo O 30,6 25,7-35,4 34,0 30,0-38,0
HBHitYOdzdd WdLduyj mMEs?2 67,0 61,1729 65,0 60,070,0
HBSHJjtYyOdedd ddzO, % 34,6 29,539,6 35,0 33,036,0
HBH Y Oddj otsHBGH eORbdgals 62,5 55-70 60 50-70
Il sHodydzr 2 WismWiste, d&e/ ' 250 20,030,0 27,5 20-35
I B3 dgdzr 2 S Odzd?, d&G6/ €@ 257 210304 275 200-350
N/NOs+N/NHs, d3£5 ¢ 36 3042 60 50-70
tc1 (9tsHdz ) 7,4 7,07,8 7,5 7,0-8,0
] stetsL dzsimls! , % 53,1 50,056,2 54,1 50,357,9
1 sdzj 0o OV 9 dzOk sy d®s s - - - 3750 35004000
Il sHsftesdzd yoj astsmlis! ,  d3ds - - 450 400500
1 O O ftesHECIsdo dzis?2 o dz - - 18 16-20
SO IsOdzser j ftsyer
HBHiKYOdd] ckdzmMO, % 3,0 2,04,0 3,9 2,85,0
1 O O ekddzmMO, s/ 60O,
0-20 M3 - - - -
050 M3 - - - -
0-100 M3 380 240520 493 336-:650
] deslsdetsfpds: , 6/ fmds 1,3 1,2-1,3 1,3 1,2-1,3
VHJj dz2 dgOv wOMMO, ¢/ mMd3 2,70 2,682,72 2,70 2,652,74
HlzdsdsO tsB d3j dedg’ = tsfdzetse O 231 16,236,0 27,5 25,030,0
HBHiKYOdzd] WdLduyd mMEs?2 58,6 55,861,3 57,5 55,0:60,0
HBHiG@dzdj ddzO, % 22,5 21,024,0 24,0 21,027,0
HBBH oY Odzd] o tsHBY ORbddas . 52,4 51,253,6 45,0 40,050,0
Il sHodydzr 2 WeshWiste, dc/ ! 22 14-30 25,0 20,030,0
I Bd3j dzdzr 2 € Oadzd?2, Bc/ €@ 3175 270-365 250 200-300
N/NOs+N/NHs, d3 65 G 21,1 154268 25,0 20,0-30,0
tc1 (9tsHdz ) 8,0 7,38,6 8,5 8,0:9,0
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AOSIsdud MS« Jflsd 30dz' d
dots2Mmlse® f Yo & o dzls j o & o dzls | ¢
] stesL dzsmyls % 50,1 47,053,1 51,6 48,4547
4 Lo, % 2,6 1,53,6 2,5 1,535
] dztslsdg” 2 tsmisOlsts & 0,19 0,180,20 0,19 0,180,19
] sdzj 9 OV 9 dzOe s gD Mls < - - 3250 30003500
Il sHsftetsdzd yoj dzsfmis: , dz3 A3, - - 122 100-144
1 O O fsHECIsdo dzs?2 9 dz - - 7,5 5,0-10,0
ddtSL jdde § fBYs’
HtsHjtey Odedy GlzdszMmO, % 1,6 1,220 1,8 1,223
1 Of Ofmr GkzdszmO, s/ ¢ O, {
0-20 M3
050 M3
0-100 MmMd3 196 132-260 215,5 132-299
] dztsls dets fnds ¥ G/ Md3 1,2 1,1-1,3 1,2 1,1-1,3
VHJj dz0 dgOw ®©OMMO, G/ Md 2,67 2,642,69 2,67 2,622,71
4 lzd3d3O tsB d3j dzdz” = tshdetso O 24,1 23,7244 23,5 23,024,0
HBSHJjtyOdzdd WdLduyd MEs2 44,6 39,549,7 52,5 4560
HBSHJt)y Odedj dazO, % 28,0 20,835,2 34,5 29,040,0
HBH Y OddJ o s®ifseliRbogas . 27,0 20,034,0 37,5 20,035,0
] sHadydzr 2 WisMmWsts, ke / ¢ 17,0 14-20 16,0 12,020,0
I B3] dzdzr 2 € Odzd 2, ke / S @6 197 171:-223 275 250300
N/NOs+N/NH3, d3¢6 G 14,0 8,0-20,0 15,0 10,6-20,0
tc1 (9tsHdz ) 7,9 7,08,7 8,5 8,09,0
] stetsL dzsiyls! | % 47,5 4550 49 4553
] sdzj o OV 9 dzOE Y dgPs s - [ - - 3250 30003500
Il sHsf totsdzed yoj ditsmls: , 3 d3i - - 107 100114
1 O OM ftsHEzCIsdo dzs?2 9 dzf - - 1 1
4 o, % 4,9 1,1-8,6 5,0 1,69,0
g jeztcr | fyor
HtSH jtey Odzedj cSkdszmO, % 1,0 0,51,5 1,2 0,42,0
1 Of OfM" ,clisdBEBEWO o MmMdzsy :
0-20 M3 - - - -
050 M3 - - - -
0-100 M 127,5 60,0195,0 154,0 48,026,0
] dztsls dzts fyis ¥ G/ Md 13 1,21,3 13 1,213
UVHJ dz dgOv ®wOMMmOo, G/ Md3 2,67 2,632,71 2,67 2,582,75
4 lzd@3dsO© tsB d3j dzdz" = tsfdetse Oc 17,5 10,0-25,0 17,0 15,019,0
HBHiKYOdzd] WdLduyud mMEs?2 36,1 27,045,1 37,0 22,053,9
gtsHjtey Odzdj d dzO, % 34,5 33-36 31,5 30-33
HBBH Y Odzd] o tsH Y sORbdgzs + 28,0 22-34 25,0 20-30
] sHoadydz" 2 WishW ste, aze/ ¢ 17,0 12-22 19,0 13-25
I B3] dedzr 2 S Odzd 2, B/ €6 177,5 105250 230 160-300
N/NOs+N/NHs, d365 ¢ 5,0 37 55 4-7
61 8,5 8,09,0 8,5 8,09,0
] stetsL dzsfls % 49,0 46,052,0 49,9 45,853,9
] sdzj 9 OV 9 dzOE Y dgPs s ( - - 3250 30003500
|l sHsftesdzd yoj dismlis* , dzds/ - - 110 100120
1 Of O ftetsHbECIsdo dzts?2 9 dzt - - 1 1
J ket §j ftyer
HBHJjtYOdzdj GclkdzzmO, % 1,7 15 2,0 2,0
1 Of OMm" GzdszmO, s/ ¢ O, ¢
0-20 M3 - - - -
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AOSIsdud MS« Jflsd 30dz' d
dots2Mmlse® f Yo & o dzls j o & o dzls | ¢
050 Mmd3 - - - -
0-100 M3 65 60-70 68,5 64-75
1 dzts s dzts fipds ¢+ G/ M3 1,2 1,1-1,2 1,2 1,1-1,3
VHJj dz@ dgOw #®wOMMO, G/ Md3 2,67 2,642,70 2,68 2,632,72
4 lzd3d30j dgdg'dyz tshdztse Odzed 2, 17,5 14,021,0 18,5 15,022,0
HBHitYOdzd] WdLduyj mMEs?2 62,5 60,065,0 70,0 60,0:80,0
#4SH Jtey Odzdd ddzO, % 21,2 19,023,3 21,5 20,023,0
HBH o) Odzd] o tsH B ORbddaz + 42,5 42,043,0 41,0 40,042,0
] sHo dy dz" 2, WdsdnyWdsde 8,5 7,010,0 9,0 8,0-10,0
I Bd3j dzdzr 2 € Oadzd 2, Bc/ €6 280 210350 325 300-350
N/NOs+N/NHs, d3 65 ¢ 18,5 15,022,0 22,5 20,025,0
1A} 7,6 7,2-7,9 7,5 7,0-8,0
] stesL dzsfils! | % 49,0 45,053,0 52,2 47,856,6
1 sdzj o OW 9 zOE Y AP Mis ¢ ( - - 3250 30003500
Il sHsftetsdzed yoj dzsfls: , dz3d3/ - - 60 50-70
1 Of O ftosHEZCIsdo des?2 o dz - - 8,5 6,0-10,0

t Ofmmdiisilstej deder | igsH j dzd § dzsH stetsH W  f sye € tstoj dac
dzj stsdz' ¢ 5 Moasdd 1 CtsdzsedujmMSdds d § syse j dade
d M tadse Odzd W o Mjd MSsd @j MdesdE AL w2Mse
Mjd MECsasLwW2Mse jdade' 7 d dzjfmder = EZétsHd?2 MmMemlsswis
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POPULATION DENSITY AS A MAJOR FACTOR CAUSING SOIL DEGRADATION

El s g a n d aNakhehvan State University,
Nakhchivanisgenderova6@mail.ru
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Abstract.The historical causes of population settlement have been investidgeteohpact of
settlement and population density on land degradation in Nakhchivan Autonomous Republic has
been studied in this article. At the same time, solutions of the problems of prevention of degradation
have been explored. As Nakhchivan is one ofaheent cities of the world, the history of human
impact on the environment is very old. During the historical period, as a result of human activity,
lands have been degraded and modernized. Results of research, using statistics and through ArcGis
software location of settlements on altitude zones population settlement by regions, density,
settlement maps and tables have been compiled for the altitude zones. It was determined that,
thepopulation is more densely populated in plains, foothills, river vaNeyh fertile soils close to
water. As a result of intensive use, soil fertility has decreased, salinization and erosion processes
have led to soil degradation. The results of our scientific research are reflected in maps and tables.
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Introduction

The total land fund of the Nakhchivan Autonomous Republic is 550h&¢tares, and the
population is 461,500. 6,4% of the territory and 4,6% of the population of the Azerbaijan Republic
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belongs to Nakhchivan AR.

The population density is 84 people per 12kithe population density varies from region to
region. The highegtopulation density in Nakhchivan city is 496 people per % Ki5 in Sharur
district, 99 in Sadarak district, 92 in Babek district, 51 in Ordubad district, 51 in Julfa district, 47 in
Kangarli district and the lowest in 30 in Shahbuz district [7].

The ppulation density is higher in the foothills and middle mountainous zone. In Nakhchivan
AR, the population settled mainly in the areas alongitregbanksand in the Arazboyu plains. In
densely populated areas, anthropogenic impact on soils increashkeg léa a decrease in its
fertility, resulting in soil degradation. For thieason,when studying the problems of land
degradation in the autonomous republic the study of population settlement is one of the important
issues.

Actuality. Unique environmentaproblems in modern times are an indicator of global
problems. It is difficult to prevent local environmental problems without preventing unique local
environmental problems, and it takes many years to solve this problem. Therefore, any problems
that mayoccur must be prevented within the country, in the region or around us.

Land degradation is one of the most dangerous problems facing humanity. Biological
reproduction of humans increases the demand for food products that provide it. Human increases
the pessure on the soil to meet his needs. As a result, soils lose their fertility, desertification,
salinization, swamping, erosion, etc. occur, and as a result, soil degradation begins. Lands are out of
production turnover. There are already threats ariseutoan life. In this regard, the scientific
article is devoted to a topical issue.

Coincidence of research work with decisions taken to prevent land degradation,
desertification, etc. in the Republic of Azerbaijan, including Nakhchivan AR proves the rdexfan
scientific research.

Material and method
The article is based on the works of scientists and researchers of the Republic of Azerbaijan
on population, data of the State Statistics Committee of the Nakhchivan Autonomous Republic and
compiled on the Ims of field research materials in 202819 in the research area.
Stationary, diagnostic, cartographic, mathematical statistical methods, field research,
systematic analysis, observation, distance learning, internet resources, ArcGIS software were used
in the research.

Analysis and discussion

The population of Nakhchivan AR is settled in 6 cities, 9 settlements and 203 villages. In
total, there are 218 settlements in the autonomous republic. 163,4 thousand people (35,4%) live in
cities and 298,1 thousampeople (64,5%) live in rural areas [7].

96,7% of the population of city lives at an altitude of -A0D0 m, 3,2% at an altitude of
10061500 m, and 0,1% at an altitude of 2aZ®D0 m. 51,6% of the urban population live in
Nakhchivan city, 4,5% in Sharu20,2% in Babek, 6,9% in Ordubad, 8,3% in Julfa city, 3,8% in
Givrag settlement, 3,3% in Shahbuz city, 1,4% in Heydarabad settlement. The location of the
population by altitude is shown on the map below.

The majority of the population in Nakhchivan AR67,6% of the rural population and 96,7%
of the urban population live in areas with an altitude of-8000 m. Nakhchivan, Sharur, Julfa,
Babek, Ordubad cities, Heydarabad, Givrag, Nehram, Aliabad, Shahriyar settlements and 111 rural
settlements are locatedthin these heights. 55,5% (121 settlements) of the total settlements in the
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autonomous republic and 75,5% of the population are located within this zone.

Heydarabad settlement, Sadarak and Garaagaj villages located in Sadarak district are situated
in Sadaak plain. This means 75% of the total settlements of Sadarak district. The population of the
region as a whole is located at an altitude of-6000 meters. The population of the region as of
January 1, 2021 is 16,100 people [7].

The number of settlemeniis Sharur district is 66, and the total population is 117,900. 25.5
percent of the population of the Autonomous Republic is located in the Sharur plain, which covers a
large part of the Sharur region. The lands of the plain have long been irrigateditgand are
widely used in agriculture.

The Kangarli sloping Plain, which is part of the sloping plain of Arazboyu, and the arid
climate in the Boyukduz have led to the relatively sparse settlement of saline soils. 7 out of 11
settlements of Kangarli regn are settled here. The settlements located here contain 63,6% of the
total settlements of Kangarli region, and 65,1% of the population (20,486 people).

Yiiksaklik qursaqlarina gora mantaqalarin yerlagsmasi (2021-ci il) N
Tartib ctdi: U.N.Isgandarova
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The Nakhchivan plain covers a large part of the Arazboyu plain. Nakhchivan city, Aliabad
settlemety Garakhanbeyli, Garachug, Bulgan, Hajiniyat, Tumbul villages are located in
Nakhchivan plain. 85,7% of the population lives here in Nakhchivan city. The Nakhchivan plain is
the most densely populated area after the Sharur plain. Most of the populafioifaafegion is
settled in the Julfa and Yayji sloping plains of the Arazboyu plain.

The territories of the Autonomous Republic with an altitude of 1TRUD meters covers
30,5% of the total area. Shahbulag, Yukhari Yayji, Hamzali, Akhura and Tananagesijliwhich
make up 7,6% of the total settlements of Sharur district, Karabakh, Chalkhangala, Khinjab,
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Tazakend, which cover 36,4% of Kangarli region, 11 settlements, which make up 30,6% of Babek
district, 1 city, 1 settlement and 22 villages, which mageabout 50% of Shahbuz district, 12
villages, which make up 52,2% of Julfa district, and 17 (36,2%) out of 47 settlements of Ordubad
district are located at this height.

The middle mountain belt covering the heights of 23000 meters of the territory adlhe
Autonomous Republic makes up 19,5% of the total area [3]. There are a total of 25 settlements
within this zone, which is 11,5% of the total number of settlements. The settlements here are mainly
along the river banks and is characterized by a smalllatipn. However, there are no settlements
in Sadarak and Kangarli districts within this zone.

Areas above 2000 meters in the Autonomous Republic make up 17,1% of the territory. Areas
with an altitude of 200@500 meters are 9,5%, areas with an altitud256f03000 meters cover
6,1%, and areas above 3000 meters are 1,5%. 10 settlements located at an altitud&59@000
meters in the Autonomous Republic. These settlements are different with small size and small
population. 3639 people (0,8%) live in 10tteaments located above 2000 m. There are no
settlements in Sadarak, Kangarli and Babek districts within this zone. Havush village in Sharur
district (2019 m), 3 settlements in Shahbuz district (Gomur village 2190 m, Bichanak village, 2190
m, Agbulag village), 5 settlements in Ordubad district (Nurgut, Pazmari, Nasirvaz villages, Aghdara
2300 m, Paragachay 2320 m), and in Julfa district Boyahmed village is within 2038 m of this zone.
Paragachay and Agdara settlements of Ordubad region are located in bigfainaus. There is no
population in Aghdara. Paragachay settlement, located at an altitude of 2320 m and with a
population of 87 people, is the highest settlement in the Republic of Azerbaijan [1]. As a result of
our analysis and research, we have cordgaéles showing the distribution of the population in the
autonomous republic by altitude zones and regions, as well as changes in the average annual
number Table 1; 2).

The location of settlements by elevation zones and districts is as shown in eéhéeml
(Table 1).

Table 1
LOCATION OF SETTLEMENTS BY ALTITUDE ZONES AND DISTRICTS
Districts Number of Height zones, meter
settlements Upto 1000 m 1000 1500 2000 Above 2500
1500 2000 2500 m
number % n % n % n % n %
Sadarak 4 3 75 1 25 0O o} o} 0 0 0
Sharur 66 59 894 5 76 1 15 1 15 0 0
Kangarli 11 7 636 4 364 0O o} o} o} o} o}
Babek 36 22 61.1 11 306 3 83 0 o} o} o}
Shahbuz 24 o} o} 12 50 9 375 3 125 o o}
Julfa 23 6 261 12 522 4 174 1 43 0 0
Ordubad 47 17 362 17 362 8 170 5 106 0o 0
Nakhdivan 7 7 100
Nakhchivan 218 121 555 62 284 25 115 10 46 o] o]
AR

The territories of Nakhchivan AR with the height of 18D0 meters are leading in the
republic in terms of the share of the rural population.
Biological reproduction of the gpulation is one of the factors contributing to population
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growth and land degradatiomuring the period of independence, population growth has been
growing at an increasing rate. In 1995, the natural population growth in Nakhchivan AR had been
21.1 per housand people. Annual natural growth varied across the area. There were 836 people in
Nakhchivan city, 2126 people in Sharur district, 1384 people in Babek district, 403 people in
Shahbuz district, 622 people in Ordubad district, 620 people in Julfacdestid 199 people in
Sadarak district [1].

In 2020, the population growth per thousand people in the Autonomous Republic was 3.8
people, including the annual natural increase of 1753 people, of which 426 people belong to the
urban and 1327 people to theal populationAcceleration of natural growth is an increase in soil
pressurelncluding 1883 were men and 1828 were women [7].

Table 2
CHANGE IN THE AVERAGE ANNUAL POPULATION
OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC, THOUSAND PEOPLE
Years Total Including The specific The specific
populaion urban rural weight of the  weight of the
population population urban rural
population, %  population, %
2000 360.1 96.7 263.4 26.9 73.1
2005 380.0 111.3 268.7 29.3 70.7
2010 406.3 118.1 288.2 29.1 70.9
2015 442.1 130.4 311.7 29.5 70.5
2020 459.6 135.6 324.0 29.5 70.5

Source:Data of the State Statistics Committee of Nakhchivan 2820

As of January 1, 2021, the population of the autonomous republic increased by 101,400
people compared to the end of 200@ amounted to 461,500 peoplésing the statistical data we
obtained and the capabilities of the ArgGIS program to investigate the problems of population
settlement, we have compiled a map of the location (density) of the population in the area.

As a resllt of our comparisons and analyzes, we have determined that the impact on the soil
has intensified and a number of environmental problems have arisen as a result of anthropogenic
impacts in the densely populated Arazboyu plains and foothills. The SimariNakhchivan plains,
which are mostly inhabited the Arazboyu zone, are almost completely assimilated, and irrigation
erosion and raalinization have become the main problems of the lands, as they are mostly used in
agriculture.

Despite the sparse settlent of the population due to the slope and sharp fragmentation of the
relief towards the middle and high mountains, the lands are also degraded as a result of natural and
anthropogenic influences. Anthropogenic loading of landscapes as a result of ovgrgraz
summer pastures in high mountainous areas, accumulation of rock fragments on roadsides during
construction of roads to high mountain villages, destruction of vegetation in the surrounding areas
and destruction of fertile topsoil are among the fact@using soil degradation. In order to prevent
environmental problems in the region, it is necessary to regulate the population as needed, strictly
follow the irrigation norms to prevent-salinization and swamping of soils in the plains, strengthen
contol over the use of collectairainage networks, it is necessary to follow the norm of use of
summer and winter pastures.
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INCREASING THE FERTILITY OF GRAY -BROWN SOILS
UNDER THE DRY-LAND FARMING CONDITIONS IN MOUNTAIN SHIRVAN

E A b a sko, Insditute of Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan
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Abstract. It was revealed that grayrown (chestnut) soils subject to degradation have low
potential fertility, poor supply of nitrogen and phosphorus, and therefore require the introduction of
biohumus and mineral feliiers. With the introduction of biohumus and fertilizers, the greatest
accumulation of basic nutrients is observed, the agrochemical and other properties of the soil are
improved, and the prerequisites are created for obtaining high yields of barley-landr
conditions.
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Keyword:gray-brown soils, biohumus, nitrogen, phosphorus, soil fertility, barley.
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EFFECT ON SOYBEAN GROWTH OF SOWING TIME AND FERTILIZERS

E A levayA, Dr. habil., Ganja State University,
SamukhAzerbaijan aliyevaafa®7@gmail.com

IJTRCVRL 1¢ tfeov wfrR wtfsf)] 3 Lwrloéd R vr ity

Eddzd j o OQntad -l .dzOk S, 1 wWdzhy ddemCd2 cEsfmkuOteMmise j
G. wd0dkzn, dalygveata@7iagmaibodm

Abstract.Soybean also increases soil fertility by absorbing atmospheric nitrbgmngh its
roots. The purpose in conducting research to increase the fertility of irrigated griyown
(chestnut) soils in the Gaiijgazakh region. It consists of determining the optimal sowing time,
sowing scheme, and fertilizer norms that ensure waisorption for ensuring high quality. Field
experiments were conducted in 202815 on the basis of the central experimental base of
theAzerbaijan ScientifitResearch Cotton Institute on irrigated gltapwn (chestnut) soils. Field
experiments were caed out in 3 single rows with soybean variety UmansKaysowing was
carried out on April 15, April 10/ 15, and April 2025. With a total area0of54.00 301 1. 80 m)
each variant, 20, 30, and 60 kg of germinating seeds per hectare were sown in 3ebeinngs of
4515 ¢cm, 45110 c¢cm, and 45115 cm. Phenologice
agrotechnical measures were carried out in accordance with the rules adopted for th& hegion.
nutrient content, sowing time, and manure fertilizer nohrage a significant effect on soybean
height. When the optimal sowing period of soybeans was carried out on Apth,1id all three
sowing schemes, the plant height increased compared to early and late sowingi ®prntd120
25) in all variants. The Is¢ results were obtained in the variant of manure 10 t/haPydKeo, the
reduced and increased norms of mineral fertilizers did not affect the soybean length much.
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Keywords:sowing, soybean, growth, grdoyown soil, planting dates, fertilizers.
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Soybean has been cultivated since ancient times and is considered to bemteighoily
plant in the world. It is widely used in medicine, as food, technical, feed. There is no other plant in
the world that is equal to it du® its rich composition of nutrients and its mydtirpose use.
Therefore, this plant is cultivated on all continents of the planet. Production is growing every year.
After wheat, rice and corn, soybean is in the 4th place. Soybean also increasegilgpilbier
absorbing atmospheric nitrogen through its roots. Soybean is a very profitable, economically,
ecologically and agronomical very useful plant [3].

Soybean cultivation is also of great agesghnical importance. Like other legumes, the tuber
bactera that live at the root of this plant have the ability to assimilate atmospheric nitrogen.
Soybean absorbs 70% of its nitrogen needs from the atmosphere. By improving the nitrogen
balance of soybean in the next crop, it is possible to sav®%0on nitrgen fertilizers, so it is
considered the best predecessor crop, especially in cereals [2, 4]

The productivity of soybean depends on many factors, such as optimization of nutrition,
stimulation of growth and development, use of plant nutrients from Zzersliand soil, and
increasing the plant's resistance to environmental factors [7].

It has been found that in moderately cultivated soils, it is possible to get a higher yield from
soybeans when the nutrient area per plant is 2$38Jm

When studying theffect of soybean sowing time on grain yield in the Amur region of Russia,
it was determined that the highest grain yield was 2.90 t / ha when sowing soybean variety Lydia on
19.0520.05 [6].

During the study of the effect of new height regulators on soyhdt was determined that the
plant height increased by3tcm compared to the control, the number of beans increaseddy 5
and the number of grains increased by262(from one plant). Protein yield per hectare is-176
kg, fat yield is 58102 kg/ta, which is higher than the control [5].

Organic fertilizers have had an impact on both productivity and quality of soybean plant
grown on irrigated grayneadow soils in Shirvan. In the given variants of Shk2astompost, the
height increased up to 100 ¢iih means that 28 cm compared to the control variant. Productivity
was 30.8 quintals or 10.6 quintals more than control. The weight of 1000 grains increased from 123
grams in the control variant to 150 grams in the given variant. Among the quality amsljczi%
protein and 25% fat were in the seed, and 22% protein and 18% fat in thertimed version [1].

Object and methodology of the research

Taking into account the importance of soybean plant in our country, our main goal in
conducting researcls ito increase the fertility of irrigated grayown (chestnut) soils in the Ganja
Gazakh region. It consists of determining the optimal sowing time, sowing scheme and fertilizer
norms that ensure water absorption for ensure high quality. Field experwenetonducted in
20132015 on the basis of the central experimental base of the Azerbaijan SciReséarch
Cotton Institute on irrigated grayrown (chestnut) soils. Field experiments were carried out in 3
single rows with soybean variety Umanskayadwing was carried out on Aprit3, April 10-15
and April 2025. With a total area of 54.0°ng30x1.80 m) for each variant, 20, 30 and 60 kg of
germinating seeds per hectare were sown in 3 sowing schemes of 45x5 cm, 45x10 cm and 45x15
cm. 100% of manuré€,0% of phosphorus and potassium are plowed in autumn, the remaining 30%
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of phosphorus and potassium are fed, alternate between branches at the branching stage, and
nitrogen is applied once. Phenological observations were made on 25 plants, atetlagral
measures were carried out in accordance with the rules adopted for the region.

The amount of common and assimilated forms of nutrients was determined in mixed soil

samples taken from-80 3660 and 66100 cm layers to study the agrochemical propendfethe
soils of the experimental area.

In the soil sampletakenin pH potentiometer, total humus according to 1.V. Tyurin, absorbed

ammonia D.P. Konev, nitrate nitrogen Grand\ghju, total nitrogen, total phosphorus K.E.
Ginzburg and GM. Sheglov, motophosphorus by BP. Machigin methodhe total potassium was
determined by Smith's method, and the exchange potassium was determindsl. [iRrd®aso®

method in a flaming photometer.

Analysis of soil samples shows that gtapwn (chestnut) soils arot highly supplied with

the assimilated forms of nitrogen, phosphorus and potassium. As can be seen from the table, the pH
in the aqueous solution was 7.8 in th8@Mcm layer, and 8.4 in the GO0 cm layer in the lower

layers. Total humus, nitrogen, m@phorus and potassium in a layer eB®cm, respectively 2.15;

0.15; 0.13; is 2.39%. However, it gradually decreases to the lower in th6066m layers and
respectively 0.85; 0.06; 0.07; is 1.51%. Absorbed ammonia nitroger61B.8itrate nitrogen 9:7

2.6, motor phosphorus 1545; exchangeable potassium fluctuates between 28%.3 mg/kg.

The effect of sowing time and fertilizers on soybean height, depending on the food field, was

studied in 2012014 at the stage of3ltrue leaves, buddinipwering and full ripening. Soybean
sowing was carried out during 3 sowings on ApfB,11015 and 225, in 45x5, 45x10 and 45x15
cm sowing schemes and with different norms of mineral fertilizers on manure. The results of the

study are given in th€able.

Tabe.
EFFECT ON SOYBEAN HEIGHT OF SOWING TIME
AND FERTILIZER NORMS OF THE FEEDING AREAcmM
g Fertilizer 4-5 true leaf Bud-flowering Full ripened
= norms
2 o S 8 w» g 8 w» g Y
8 $ 2 7 ¥ 7 9 ¥ 97 979
2018
Control (without 155 178 185 452 486 503 713 756 803
— fertilizer)
<EE_ Manure 10 t/ha (ground 168 185 198 483 528 546 748 818 856
) Ground+NoPsoK 30 183 205 215 535 585 605 813 885 931
a Ground +NgPsoK 6o 206 228 243 586 655 686 886 952 1015
Ground +NoP12dK 90 193 212 226 556 626 695 855 932 982
Control (without 168 205 218 477 526 554 755 796 821
E_ fertilizer)
< Manure 10 t/ha (ground 175 217 232 505 563 603 798 853 876
9 Ground +NoPsoK 30 198 236 254 566 606 642 856 936 983
‘3 Ground +NgPsoK o 226 255 277 673 703 733 928 1030 1082
Ground +NoP12dK g0 213 242 263 653 676 705 892 982 1053
%_ Control (without 134 152 180 431 458 472 672 712 752
< fertilizer)
& Manue 10 t/ha (ground, 148 172 192 452 483 505 703 746 805
2 Ground +NgPsoK 30 165 201 208 482 535 552 756 795 852
BY v d dzd yg dE: Attribution 4.0 International (CC BY 4.0) 123


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202

https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866
Ground +NoPsoKso 182 223 237 532 612 642 802 862 934
Ground +NoP120K g0 174 210 225 502 583 603 786 835 901
2019
Control (without 165 186 197 468 505 523 725 783 825
— fertilizer)
S Manure 10 t/ha (ground 183 207 215 502 542 562 756 836 878
§ Ground +NoPsoK 30 205 221 238 556 603 623 835 917 975
a Ground +NoPsoKso 223 243 261 607 683 705 906 993 1058
Ground +NoP120K 90 212 233 248 573 642 676 868 942 1001
Control (without 175 228 237 503 553 586 796 833 856
= fertilizer)
2‘ Manure 10 t/ha (ground 188 235 251 535 586 602 815 896 907
93 Ground +NoPsoK 20 207 267 282 587 635 663 875 967 1015
9. Ground +NoPaoKeo 235 283 301 705 783 813 983 1086 1157
Ground +NoP120K g0 217 272 294 676 756 786 935 1012 1082
Control (without 138 162 188 450 482 502 703 735 766
%_ fertilizer)
< Manure 10 t/ha (ground 152 183 202 482 506 532 735 774 823
Q Ground +NoPsoK 30 183 217 225 532 562 583 772 852 906
g Ground +NoPsoKso 202 245 258 582 637 652 855 905 963
Ground +NoP120K g0 193 227 242 565 601 634 791 882 932

As can be seen from the table, when sowing on Ap#l, in the control (without fertilizer)
variant, the height of soybean plant was in 45 true leaf stagd & @8, in the sowing scheme
15.516.5 ¢n, in 4910 cm 17.818.6 cm, 18.619.7 cm in 4515 cm and at full maturity,
respectively; 711372.5;75.6 78.3 and 80.32.5 cm. In the 1@ha (ground) version of manure,
these indicators are 16.83.3;18.520.7; 19.821.5 cm in 45 true leaf stages, nesctively; and
74.8 75.6; 81.883.6; 85.687.8 cmat full maturity;

As a result of the application of different norms of mineral fertilizers together with manure,
the length of soybean was higher than the control and manure options of 10 t/ha. Thus, in the
variant of ground + BbPsoK30 in 4-5 true leaf stages 182.5 cm in 455 cm, 20.522.1 cm in
451 10 cm, 21.823.8 in 45 15 cm, at full maturity respectively;8188.5, 88.591.7 and 93.B7.5
cm, and the highest values are 2053 cm in 455 cm and 228-24.3 cm, in 4610 cm and 243
26.1 cm in 4515 cm in 45 true leaf stages in the ground soRoKeo variant. It was respectively
88.6-90.6; 95.299.3; 101.5105.8 cm in full maturity. As the mineral fertilizer norms increased with
the soil (NoP120Ko0), the height decreased.

As can be seen from the table, when sowing on AprAl3,0in the control (fertilizefree)
variant, the height of the soybean plant in the stage®trde leaves is 4% cm, in the sowing
scheme 16-87.5 cm, in the 45x10 cm 262,8 cm, 21.823.7 cm in 4515 cm and in full
maturity, respectively5.579.6; 79.683.3 and 82.8B5.6 cm. At 10 t/ha (ground) of manure, these
indicators are respectively 1718.8; 21.723.5; 23.225.1 in 45 true leaf stages, and 7988.5;
85.389.6;87.690.7 cm in full maturity.

As a result of application of various norms of mineral fertilizers together with manure,
soybean height was higher than control and manure 10 t/ha variants. Thus, in the variant of ground
+ NaoPsoK 30 in 4-5 true leaf staget9.820.7 cm in 465 cm, 23.626.7 cm in 4510 cm, 25.428.2
in 45 15 cm, full maturity respectively 85%7.5; 936-96.7 and 983-1015 cm, and the highest
indicators are 22;@3,5 cm in 455 cm, 25.528.3 cm in 4510 cm, 27.730.1 cm in 4515 cm in 4
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5 true leaf stages in the ground +0RboKeo variant. In full maturity it was respectively 9298.3;
103.0108.6; 108.2115.7 cm. As the mineral fertilizer rates increased with the soil, the height
decreased (§P120Ko0) as during the first sowing.

As can beseen from the table, when soybean was sown on Apt520n the appropriate
sowing schemes and fertilizer norms, the height decreased compared to the 1st and 2nd sowing
periods. This can be attributed to the late sowing. According to the stages afpdesel, the
highest height of soybean was observed in all three sowing schemes and fertilizer norms in the
sowing carried out on April 1@5.

Conclusion

Thus, nutrient content, sowing time, and manure fertilizer norms have a significant effect on
soybearheight. When the optimal sowing period of soybeans was carried out on Aipk8,16 all
three sowing schemes, the plant height increased compared to early and late sowing %Agma 1
20i 25) in all variants. The best results were obtained in the Yafananure 10 t/ha + d¥PsoKeo,
the height of the plant at the end of the vegetation wa$ 1.3 cm in the sowing schemel 45
cm, 23.425.3 cm in the size 490 cm and 261130.1 cm in 4515 cm compared to the control
variant which had a significant imgiaon the formation of more leaf surfaces and branches, which
in turn had a significant effect on productivity. Along with the soil, the reduced and increased norms
of mineral fertilizers did not affect the soybean length much.
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Abstract.Neurophysiological and cardioneurological polyfunctional studigeeobrainheart
system in the rehabilitation of neurological patients using high medical technologies will help
answer many questions related to the optimization of patient management in combined cerebral and
cardiac pathology in the recovery period. d.ahronotype and later sleep patterns are associated
with greater morbidity, including higher rates of metabolic dysfunction and cardiovascular disease
(CVD). Numerous studies have been adjusted for age, sex, ethnicity, smoking, body mass index,
sleep duraon, socioeconomic status, and comorbidities. Age groups, especially being a defined
evening type, were significantly associated with a higher prevalence of all comorbidities. The
results suggest increased mortality in evening types and increased levalsliometabolic risk
factors in these groups. The risk of mortality in evening types may be due to behavioral,
psychological, and physiological risk factors, many of which may be associated with chronic
inconsistencies between internal physiological lines and external working and social activities.
Multilevel and interneural interactions are a leading factor in the formation of higher mental
functions and selflevelopment of the personality. Circadian homeostasis regulates and
synchronizes the functis of adult stem cells and their changes during aging, as well as modulates
their external and internal mechanisms. The circadian clock synchronizes cellular physiology with
daily environmental changes and can both positively and negatively affect ppisablarocesses.
Circadian onset of CVD often shows a change in the time of day and is associated with the
molecular clock system. Acute myocardial infarction or ventricular arrhythmia (ventricular
tachycardia) occurs mainly early in the morning. Numerbiechemical and physiological
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parameters show a circadian rhythm that may explain daily variations in cardiovascular events.
These include fluctuations in blood pressure, autonomic nervous system aranginiensin axis
activity, blood clotting cascadeascular tone and intracellular metabolism of cardiomyocytes. New
insights into the molecular and cellular pathways by which cardiovascular events occur in a daily
oscillatory pattern will help create a new therapeutic approach to CVD treatment. Research
continues on the updated modern problem of circadian brain and heart neurocommunications during
the period of electromagnetic and information load/overload, the influence of new genetics and
epigenetics, changes in hemostasis and homeostasis, the forro&tinew immunity and
microbiota, in conjunction with modern neurobite and neuromarketing, with 5P Medicine and 5G
technologies of neurocommunication.
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healthy neuroplasticity, cardioneurology, chronobiolddy Medicine.

o Hjdedj

[ BL G yjodzasle g ¢ ©d Ldesjc, d wBjdisW dL dyd M dyj, dzj 2tesW dL
mMsyd Odz' dz | f OcOHd G d3 tsB d3 dzO d dg¥ stc dzOdy dij 19 ts 4
Bdzs e tskztetso dzj 0" § Bzdz' sdf OtcOH d ¢ BOdz! dz" § d d3d N
d deV ste BOYfiRo." Sl J §ndHdds) 2 tetsd i3z datst dzH 5C 6 d
fMdratde 2tes5d BBz dsdzse Y J6ttOsdy ¥ Mg Qi dd dg tndatz ?
B 1odHBMse j dzdatsdz § dzOded tetso Odaff daj Hde  dbdejd dz'isiafs s aig),
dzj 2teslsjndesdzse d?2 dMSEmMmise j dzgdesets ddzlsj dzdzj SIsO d
M smse Ve wad@E'y tctg d3j dedetse s dzgj 2B IsO d dgj 2tetsBOwGE

1J2tescjdzisdC O WwWodzw jlsfyw YyJ destetsds dglzdz Isd H M
difdzj Hso Odzed 2, dMmytsdz L& - 5% 4 € HEERE J Kizstzsc d
1d2tetscjdzj sdCO dL d3j dzd dzO dzOM 4 tf fiptelzf 3O = d3g @ fPigas| te
1s9ra Ited HyMwWisddziIsdw fteddei Mdzd tetetsdzder 2 f tetsGt

HdOG dztsfisd € d d L dzO dzd W G4 dats® d fkzlsj 2, Ctslstste!
dzj otcsdzsedud MSdme d §Mdn- e @IS isd dzl figcstsiddodgioOPD minjlsdetso? jfiflsG
9 O dets?2 dzOEzydes?2 9j a2, ColststcOW fftosdLoj dzO tej ot

Cljdesds yP dztisdrj Q @& c j dzj Isd Yy S OXX aRXied, t bdsdd cOsydn dij
slsCter sdw B &ZOGHHOEY Melstekrndduj Misekz ddj Bu B dzd 1§ fs i
d dedetso Oyd tsdzde” d3d W lzdzn Od3j dzls Odz! dzg" d3d EZyd dg" &3 . | J dets
d ©jHOCkdeso Odedj o dzso wlsdsmwismy ¢ &sHd¥ dS OYd
YdoscEts tstoc Odzd L BO. stsotcj d@3j dedetsy toj H OF lsfotd=dpd® d2d J
Gjekdvtedss YjtejHksh iy CoteslsCdh § Odd dzH tets dsdz’ o
(CRISPRCas9). U f ttsS0Rdy ©lds sC RIHSA[Rs d o dzOW  d dzcklz dzdzO W
jMmlsiflse jdedzr 8 SBEOLEBd LONdhOjl SdjksSdasB stk
BsHdYgyo Odz Hdzw MSLHOddWY EZdzdo jtemMOdz! dets? Is§ -~ datsdz
daid ils hdesCd?2 MfjChte fteddyj dzj dzd?2 o BjHJYddzs,
dmmdzj Hse OdzdWw m WEkdC yd?2 cejdzse [ 1] .

stsedzdIsdo detsj L HtstcHipmesgpietd H stize 8 &k ¢ 5 jodz® Jy d ¢ dedzts G
ftesmMistcOdzmiIseo O HZz-tso dzsG s duj dets® ) BYOd gztizazis 2 5 ls otgQL o
Csdizzlz dzd € Oy d tsdzdz' - Isj mdztsdztsc d 2 d CO0OIsjetsted? C ] HTSH

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 129


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

SBf) dd yYddzjots2 d MseOjecdyui Mitsx tyuy t3icdz@Y | Xz
B &Osttdo Ojls yjdkse SO, vyijdksejuyjmlses d Bdshy.
Hi BscteOWdUud MEdd3d, f§tesHBotsd Mise j fde" ©3d d dBIHJyd
sERY Oels Bj dzls Oczd L Jtetso OdzdzOW  tej ez ygdvw  Bj sOB ts
oLOddiEH 2o g dzj tcoHdEsSts d daflals @l dpigipls j @5 W dizv s fkzh
SEcOdzdL 5o Odzgdzgscts tlso jlsO dz® fOssdsecdujmSdy o
YjtejBteOd dlz ¥ j AL G dg@dz. zOw § dzOMls d ydzts i§ is'ck] O K 5] ezl 1
Bj 2es5d0 Jdt seBOYdY MizjHkjls EHEd]SfsL o @dMjs S
sftjHjddls!, $O0¢t?2 dJqdicttdkOydsdds 2 ifjudfisezl wd s dzt
fedstedlsjls. 1ot f§dddodd] bftOsdjddy +§dc¢jd
Hdzw Bl Wided dgdv d &sHIWJECOYdd syl Mig@c Qedicdaz
Uj ks jS0O o yjdsd kOS d okt kick kB ©d My
BfSCtese sk fshiejHmsotsd dzj 2tesOdzOtsdduj MSda, d
Bjesfjlkjor s fklsj2, Mmssshoshdomw @ §sdsh! s

f tc LHIdAs © B3d C totsB dzts G s ftesdMmMatsy Hjded W, odzdwe h da
utstslse jIsfilse j dzdats, BISCtesBdtslsO Cdh jydzdc O odzdwils
HolzdzOf tc Oo dzj dzdzlz ¥ fnpew L d oLOddtsHj2Mlse dJ d3j Y H L

Cdh jyded €O disy dls Byds'dzdo WIOLBds tc@ @] dzdfs € tclzy O h j 2
sO¢ddid ¢SO HdjlkO, MmMbtejmMMm, eoetLHj2Msadj OdadsdBdts

AdtcS OH d Odzdz" 2 R3dzts ¢ sy zdiz® gzf § de@dz! dz6 0o dzr &3  d dzf |
By rOdzdL B3 o Wotedddtetseo Oded d € lsazf dzdiis des Y F @d3Y If)d
tsBi j d3gj , ddzsj ctcOydd fjtojatsHO dzO CoOyj Mise j dzdat
MOmsmMtse j toh j dzmise tso Odzd v , fcLotsdzwves h d2 ML HO9
cSCoOdzdW dS Ol dteldzdg. 2sapiens 2 1 94 ¢CO0 ddzj i Is o SL By dat
vWdLdesdsedu A6y JdLdfsdsedud MSdd fObIsjted MdzO,
ftedor y¢d mMdz0. J yaPintstse'® Q j Mdf® BEZHEM jj HdzWw tOL 9
LHtcOQostsntcOdzj dzdv, dOESd d fJtemMsdOddL s Odzdztse ts

]l deseo ®) HElyddzj] LHBtese ! j yj dzse j€IOO0 ldiusd® dzisfig df jlsHifiy
tcOB BBIsT Mts Motsddz Stec Oded L Isd3, FteOoddz des?2 Mo tsy
B tesf edwW Isd 2d3j H dspdodzO 58 Mmdzseo OdzO, 2O cdzze S tsd3 d dzH |
fOydJ dzls iz d fMistej d3dzy dzd d ftetsW d dzOC Is d to s ojls ¢
qdels j ctcdtctse Odzde’ = dgj 2tetsdede’ = MdMsjds fzlsjds ddalsj Gt
Bzdz' Isd dBEtsH Odz' dats 2 dzj 2 to s dzdzts 2 ddeW¥ stedzOydd (S|
i 2tesf Mdrtsdsedyj MSddz Isj Misdtetse Odaed j ds, ftsLoBdzdIs
LHBttse ' d3 firlls @pighslzd gdgo toj d3d dzdzOW  Is tc O dzfigl isde P dglif s 41
dzso " 2 PSABSYIL d sdzdzts MIS ! s fif distoy@ids Mdz® ) c dzz B sC sd3  ff 5 dz
LOBBdzj 90dzd?2 d dMmfsdy L soOdegdWw deseo j2hda HBMisdY |
CzOMmMmdud MS 2 d3j Hdydsde~ dat dztinasch de. j-df jHtigerjdgdz” St o d3j Ml
detso J 2" d &3 HEsMisdy j dedov@igdde’ o2 BJOed \pd digjdzlz yh § dzd d  fts
ftesHdzi dzgdd YL ded dzgi Ibtsdz €5 E yj zsel EOyddzB o %
sjndesdzse d d dzj 2 tcBC daBeglr &2d C PigS B O Is | defs® s 9L Od d3t
cdifsCOBf O d SCtcdzdlsdo dztsc tsH. sapiensdsh ' v | UQ dztss ] § @
o dzlz Is to j dzdz® ® d 9 dzj M dgs & Bdzs e tskztetso dzgj o Iz 8 d da¥ st
MstekS skttt Odzd v, &Oteh tekzlsdL Oydd, RteOdzj dzcfly , O
d BlHEMNj & §JjWAtsH] ote] d3j ded

1 Histotse OW BPC sty sIE@YJ Milso j dedats | d Ctsdzd ygj fls

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 130


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

tcOL dessBtcOL dz' » RBIJSCtotsBtse IsHjdz2 dg'n » Btec Odzgso d
Bj IsOB sdzd yj M< 5§ d d fi3d3kz dzdats § tcOo dztso § Md J degz@f Bt
LHBStetso ' W yjdiztse j SO [ 4] .

1 s5o0VW EZftcOQodzw j BOW LHBSttsoOW BB IStotsBdBIsO (d
B OdzO dz d tc ts 9 O dzdzts | f JlsOdzd p ‘clsdssL € ®©dzeds o g Hip dedzP B Is T
ftesetcOBBO  OydJ dzls O, ClststcOW f L o tsdzisjOls | de'tsdig Y
LfdejdgilsdSd d WOttdzt fdejdaijlsd¢d, O Gcd&zOo dgts i tc
ANzdzC ydtsdzOdz! dz 2 HftesHEZzGCI §fdlsOddy fm fsish! s Bdf
gdzls j dzdzj S IsO wWodzw jIsfpw yJjdzjots?2 §dlksOlsjdz' dets?2 Mmtej H
Bsdizd S tesBdBB8IsT o YOMmisdesMmisd [ 4] .

4 So tej d3zj dzdz’ J d dzmistelz d3j dzls * d B ssHdS d L qd
Bt StesBdslsdui MEts2 L OTdbs &H Bk GdEdd) 0 dzdad
d d&@dNodHBBMIse j dzdz" | dzOf tcOQo dzj dzdvw, Ctslsstel j 3w sq 21
odzdw dzdwY BBLGEO dzZO o jHjdedj d @] mMdzdlsj dz@ dzgz¢ MY

lddzilsdudimMed?2 d 1 fdejdzilsduyud MS&d?2 oCd&zOH o MlsOt
otej BY COC WOCIktstr Sty O0sh j2 MmMtejHT d tBtOL O
o ¢ dzOH G jdgjsls ¢ Czf j Is pw Bsdzj J Hisi3d dzOdzls dzts o HisfMls o
MisOtesMmisd. CHdejdesdzde | dL 3 degj dedw ots otej &3 MlsOte
d fMbtej MiMskmists2 ydo smils: . rdmtej czdzy ydvw IstcOdzM€ tod 4
W dzw jIsfpw o Odptidg &) dflsizs 3¢ tsfls Ote j dad W . J Bdzd y O2 " j &3
dqdzls j dzdzj € Is d Stk dsdizkOMh IsOB dzOW BdtsddW ste 30y d ts dad
otso dzj yd dedets s Bdesetsydmdzj dgdzr = Milsi2 oL OddBsH 2 M

1 o0 dcj difi Impfeh R tcOQodzv jIs oL Od diZtsH j 2 Mdgp A Q dgd 1 dts &5
MlsOtej dzgdv d HBdZEBdjIsdw i Bdsdsecdj?2, BdsWdLdS¢ s
ffej Hr o tjcelzd¥ydd Is© 0O dshipstsd§ ¥ ez e s @20 fddzdzO v 1§ § t
(fitjftosctOBBdteseo Odzdj) d §oMisj ) dedetsy Mmdafy J dzq
Colstster j ftedotsHWIs € otLtcOMisdes?2 ftsilsjte] ftosW j M
mMdzs tcls d . 1 sdzgd 30dzedj fHtedyddze LHBSseasets MisOtej dad W
BdAHIdMydf dzd dzOtedzr = dz2Of tcOo dzj dzed?2 [ 5] .

l tesHisdzy dIsj dz/ dets s ¥ L odzd YJ dzse j Ctte j o J dz jodOfm
tfdejdzisdudiméd. Cfdcj i bdgpPhq KO, ddzds e B3afymlfrdz) +
o tSL di3tsy dets mls sjtcOf jolsdyd MEsets odgj h Olsj dzz Mlsoa ©
oL tcOMistsds L OBtsdzj o Odzgdwv s [ 5] .

bolsstemMC ) twOLwOBISSd § 5L o s5dzwSsdsdy Ififflsatjo fighiy dsdg, S
Odzdzs s Olsdyj MS s  jtejctekzL €Iz, fser hOsls dzj 2 tetstf dzC
Cod3B d dzd tots 9 Odzdz" | d dzmistclz d3j dzls d B IssHdS
fmMdrtsdgj 2tcsd 3Bz dzeste j OB ddzdIsOydd [ 5] .

) dmmdzj His9 Odzed Emls Odzts o dzj dz ts ) dzts o dfiz" jdzd ntsre g
tfdejdagjIsdyj MSts2 LOMdIsr LHBtoso st MEOtcj dzdv d H

ANzdzC yd sdzOdz' dzr | ftocsHEZCIST fJlsOded™w tcOL dzd ydzr j
otsLHj2Misady (SNOXN 2O cCcEkdtstcOdz’ dz § d c¢cttoiitdzOdz dz
f J tcfts dad ¥ af Qafdzts j mMtsmissw dzd § LHBStotso + W, d Jjets s
Cd3B d dzd e s 9 O dzdzlz © fMr J BBz dzj yd ded v o d W ztfoa€ sy dsdBDidis it
ftoesHESISO f dlsOded W sBkzMmdzse dzj des j et B Oedz@dzMmd te ts
BOC tetst dzj dz dzlsts o, o dlsORgdefsB yQls C kd defj c@Ezisp dzj sSB Rt
N J dz C s dzkz stcc Odzd L Bz YyJ dzse j €O € OC H dzw ftosW d d

(c9_®
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 131


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

tcjftesHECIsde dzes?2 MmdMmisj &34 , sO¢ d Hdzw Hdjldyd ME
fdlsOded™ fted HdMMBsdRdedd, HJMJdemtetsdetsL § [ 7] .

s sdzyJ dzls ed@Qtvdzddgg® oiC o] (e Hzs fdzts C Odzv 7 ftoj 9 sMa St
Cesodil® 01 ®@OL, Oifahy ydasezspdeOSCIsj, 5 CtcO2daj 2
Bj dzOls ts dzd dzO, Ui o hdhCmsoadHdets?2 Y jdzjuL g [ 8] . .
fpd 3B dslsd uj M¢tsj cifsuEEdsj gl & &€ Oedslsduj Mcdr,
odtekzmMse d Otrn jBOSISjted?2. [Bhjj uwudmdts mMsdkOlsdyd fi
O d3dCtoetsB dzd MoT dzjils D 0 Is te dxfizlzls jl ¢ sl jdddsddts H j W Is j dz! d
BSLECO YJ dztse j ¢ Os cde@higRuasly " ofOefjdisffids) ffdsipsts 1 0 d3dzteH  fpo w L
Msets2 d foMisswddss oL OddstsH j2Mlsoalkzes h da Cdzj Ists¢C .

Il dmmdzj .8 OdEdGdzykz ¢ ¢ OL Odzts, Yybsts sfflsddidL O
ntesdetsdzi Hd yd dem € d ftesyd Mihse , oL By 2O Htod yd
BiMmMfjijudiddd Jets HdAdlsj d dts? Cdzyd dzlsteOydd o i
d Milsjjdasl@tOdz detsj] d ddzHdo dHEZOdz desj Mtsyj IsOdadetsj ( i,
od3j N Olsjdz Misats o yYdtct OHY Quzpizliday scfp fip difdts dgts"s! duts Is jOY
Y sistec jvB dijledS yd s dzOdz? dz" » ftesHEkzCIsse § dlsOdedw, f tsdz
fmMdrduyj MStsjy LH@Yse ' ljd ipyjdated' Cd@ 2 9 Ctscedzdilsdo dz 2
Bj dzOls ts dzd dzO dL d3 dzv ¥ Is Wdtstclz Cdh jydedC O d z dzlz
AlzdzS yd sdzOdz dzts § @ dzdztijp O dz@ dffiy dOtds g sBj MY jydo O
WedeC ydosdzdtetseo Oded j iCdp) 3 A ¢ @dstsHedztse toj d3j dzdz” a3 ff
cdCtesBdslsr e. 1 o0OW Ctsdzgyjtfydvw, tcOMMdzOIsted 8 O 7 C
tcjelkzdzwistste ftsojHjddw d Wkd€ ydpdaefie®e @iz @isdztss
f OtOHdGedR o daj 2tesdOEzC ] d SCdzdddyj Mits?2 c¢jtedOlsted

ldzgjHtcjdzadj toj L Zdz' 15105 tSots d3igdnydzjSH Ho70dzd ¥ ] ftsL 9 s
WEdeC ydosdedtetso Odzdj yYdteS OHdOdzdzets?2 MdMmlsj d3r yj dzso j €
Bj dzOls ts dixfcdadizdoL dig) , Sz Zjdhylspddew I tetsyj MmMtse MdzO@ d B s
dzj 2tetsf dzOfilsd ydetsmils* & | ftotso sH d Is ftosWddzOSIsdClz !
mMseMmlse jdedzr § yYydquwCOHdOdzdz' § todIsd3 d dr Mmddz- et
dmt sdz! L teiiz@dzd f dgtsR O dn - j d3" ftsor h jddw YydteS OH d Odzd
Bj ZOtsdd 20 o Stsod Yj dksejSC0: YduCOHndOddy j 5y
OCIsdodetsfpls: [ 10] .

1Jd2tcHj G j dzj tOlsdd @it d dissac@dgdr’ | ~tosded i MEd
Colsster 1 dd3j s s Y dissBOEH ] MCOs] §totswodzj dedvw ¢ O
1fdcj deszO, sCdMmdzdlsj dz' dgr 2 Mlstej M, Antetsdzd 4 MC 54
ftetslsj smlsOL dMO, ®&BlssatsdHticd Odz! dgr | HdMW EdS ydd, ¢
Cdzj ssC d dzOtelzh j dedSits 3Bl oz WP istbqdesPte j d sz § Mis o j dac
dzi MB OOzl dtctso Odzdzr &3 § JlsOdzdj d@3 d HIMB OO Md d

4z 3dzOtec dzr 2 GJ dzsdy dztstc &3O dz! dzts 2 BdSCtesB dsisT MtsH J
Gjdesdz yj dzse j € O. J Bd C tetsB dz' n fntsde'B dztg M ls afd X o 5 Wsdk
YJ dztse j € O, Lotsdzt ydodadets MW tsted3d tetso Odzd iy a3 q § dzj Is
stesWdudmMedr d 1 dzgjtecjlsdu MSdr oL Od di3ts frpowdilsj, 2o O dzk
Yysts 90% 1 dzgjtecdd Hdzv CdzjlssC fdh joOtd@f trj def & 3 Is
dd3j dedets B S totststes Odzad L 3" W dzw s Is fiqw Cdzsyjords Loy
totsdz ydd d fdejddlsdscd Bdtsdtsedud M2 y dL ded,
dzj sBasHd B Mtsslse jIsmisealze h j | EZftcOodzjdzdj BJdB1 dzj tc@

[ sdzj Slzdzw todz” o3, € joxy tsasydie B MdfsofPdsd L Histetsea ! W  (

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 132


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

BisOcjdsd d ‘fdcjdsd yjdse iSO, O fsddsy, ddsh
N qL dzj HJWIsH. deapias®isge dzv sdsdgec s BOMh kOB dr | Bj sSBHT &
ftotse dzsL dtetso Ocdzd W .

ldzdwdzdj fdhjor@ ddSqwsedElskd Sdh jydedSoO. 1 sM¢
ftedor yc¢d wodvwelsfw L bzdz IsOIstsdy dmY B39 ¢y gzf) BiF &
jftejter odes d BjMStdaj ydets §smlskzfOs hdn o dOME ¢
ddzdztso Oydisdzadz’ 7 d Mbotej d3j dede’ e tfilzo CHN § gz C QJ € f
BOt! jtody i3 J qscBzdzds &3 WkdeS ydvw 8 MdzdL dMlss?2 B

Az dzS yd s dzOdz dzts fqlsOdzd j OCkkOddL d g O dzdzs.
B S et dzj d3j dzls 503, W Lo jlslafiPis S dsH dzd ds L Cdzs yjer A
GBS tesedsl’ ,CHipHBEOO dzj f sitej Himse j dedets o dzdw j Is
Bdtsdzsedud MEdd ftesyd Mmr, O OCYHJ UdtdL «BJlsOB B
fqlsOlsjdz dr 7 e jh jflse [11].

lddesd3dd $ O yYydteCOHdz » tedlsdiseo: LHBSo ! §

AJteS OHdz jOo yBfgr 1 dzntsc j dedatej , tshnt) o Crozae&Mte g r d3zf 4
wdLdsdtsedui MSdid d fteojHjduimMiddd sy Mo
Codelstetsdzd ozt s RBdetsy j Mlsos OMY jClsseo WdLdtsdsedd o
B sOBBdZdL BO d dJB@zddets?2 MdMmlsj & . ¢ ¢ lsidOdg'dadts y J oy
YydteS OHdzzs MmdMmlsj iz, O IsO¢CYJ odzdwdedy HIMte]j 6 lzdzw
WEdC ydd. RM2kz) H 20 Q@dzd ©OMSt" o Ols! tc ts dz YydteS O
fj toHJnedgte H d fMlsts2 d dzjteo dzats? Mdflsj BOB], BICtLsedrs
AqeCOHdr 2 Ctdbstesd {1kdrn MmdMmisjd yoOmisduyds L O
fsmdzj Hdzdd HOdzdzr | ModHjlsjdzr Mseaksls s Istsds, Yls ts
YdtejL Yydtcs OH dzlz © - tesd3ts s d3dzlz stcc OdzdL Oyd s . 1 s
toj Gdzw yHades S i dqyd dzseo j C O BlsCter 9 O ls oL BBsy datsMls d
MsteOIlsj cd?2 dzj yddedvw d desotsets § sded 3Odedv B dtsdztse d y
ted Is d3" EftcOo dzw 8 Isfiyw o dzlz Is to j dzdzj 2 Md Mmilsd i3 2 fnd
stcOdzMmC tod f Yy d s dadzets 3tc dotdstsiaddsj , ¢ yubtsL df C detso j dzd © GJ dz
C Sdzj B dz¥ ki iy YARtzs a3, | dzzlsted {lsdn fMilj?2 &OSBHWISH
tcdlsdZORBd © WdLdodsedd d e jHjddd. 1l ZOGtsH OtgWw
od3ih Olsjdzt Mlso ®© M dMmYf cdo jLHsjoddizd j dgi SoQag iyl sdzdAs< tsts dats W
dzZOyJ dzd o Odzd v dzO ¢ i sdip]dzlsr yoOmse (t dMmizdetssc 1)

1920j GGH': fjteor j HBdkesMEsyds j L OfdMmd disS sdt

1960 chddkf sL dzds 5 B JdBGdsdc e itcildeEdze s i Ok teo
dzOB dz¥ H j dzd v ff SO dz Ofisls s ilstisf to j Hj dzv jIs o s toed d d3yc

1972 G: dimmdzj Hse Odzdw Y BtOY jdzdw HTBCOLT 908 s, Y ls
Cdi slsOkzOBEMO tjekdzdkzjls CtttlsdStsMmisjtotsdz dzOH Y sy

1970r d -A@880dzd fHtotso jphj MUK uze(dzcd Hdzv dH| dzlsd W
Gjdetse E dBdzj Stsf dlsOs h dr

19841990c¢ . dHjdesd¥ dSOydY SCN COC cEd&zOo dgsEts toj Gk
{5 steOdhtf ZOdzs Oyd d .

1988a: | MiIsj Mise j dzdzOW yYydteC OH dzOWY &BzlsOydw Tau BT &

1990 6.6 jor j 1 C tcOdg ENU &dzj Ssf dlsOs h =~ H dzw
dqH] dzsd¥ ¢ oydd fjtcosets 64 dz0O yofmse ddzj Ssf dlsOs h d

19956 yYydtweC OHdz j todIsd3 B riCeyls f dst€ dddz"Odda{ & dzgzdiz fs
MsntcOdgvWi! o dJLtsdzdtose Odedz" = dzj 2 tesdzgORr S CN.
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1997 ¢ C desdzd tets o QEAGGo , 4 j WO ster 2, COF BN dzs  f 56
Md Bd 2Miselz teOdMS ted f yPASRID . IV LIS togjo  cbHillzH B ¥ dz |
Gjdz Perl d&dzj Stsf dqlsoOs h dn, sBO dL Ctltstern Bj M
B rOdzdL BO YdtcS OH dets 2 disdPls dxffupdes s k2 dsdzj € s¢

19982000 ¢ . JIsCterlsdj BMAL1/ MOP3 o GCOvyjfmsej ¢ Ot
fjlsdzv tsBtcOIls datCr yfilda 2L dqizOP eyGlfif@=: BMAL1. 1 jteo' j s
fijtedWitedd. skzscddE@d&zB@]dgsBOO dHJ disdW dy (2o &0 dzts
tcj cedzdtelze h ¥ tshdetseodz" § yYydteSCOHdzr §j yofmr .

2000j cs:. 3] dzOdesf nddz B dz dHj delsdW dydtetseo Odz € OC Yy
2001: fjtwoOw dBkzOydw o yYyOmtetsdy €Jdzi, Mmeow L OdzdzO

2002¢ fjtor jJ yYdtwSCOHdzr j ItcOdzmzts g § # tseztdzdzs ) § by i izt
daizj ¢ hdm yd&dduj Mcizs yOftfste § fign §f &) tee] jsdetsals. i 2 4

200420056 . OMMsydOydw hBzlsoOyd?2 o yoOmtser a ¢ j dzOA

2011¢:.. yqdSdzr fjtesSmdtej HsCMddzO, COC Mitseh Ojlsfw

201120126 6. hsB dz' | B dMOddY BN j6j desdgdets? toj & Iz dzw

20122013 ¢ . GfMdzse dz" J HisMmisd y j dad v ) dzOh j o5 f tsdz
ddzdszdzd Is j Is O.

First ENU
M AM M AL' AN screens for behavior
) 1994: "
CIRCADIAN RESEARCH D e ., oo
TIMELINE mouse Clock m;x;;r;t regulation by the clock
_ SCN cell-autonomous 2012-2013: |
First ENU 1997: Clock control
screens in mammals | ¢joning 1st clock genes of Immunity
2013-PRESENT:
1972: ' 1998-2000: Chromosome
Discovery of the SCN Peripheral clocks | conformation rhythms
@ 1920’s WA 1930 - [ 1960’s | | o
1950’s @ 1970's { ® \\ 2010
Locomotor rhythms | ) - | .
and recording SN
Susceptibility rhythm 1984-1987: 2000-2002:
to endotoxins SCN transplantation Melanopsin
circadian photoreceptor
1988: 1P
2001:

The naturally occurring

Tau mutation Association of clock w
genes to human diseases

2002:
Circadian transcriptome
Clock genes and cancer

2004-2005:

Clock disruption and
impaired metabolism

t dmMzdastEsdetsdzse dwVv tshdeseo dz" = tsIsCter sd?2 [B2] dmMMmdzj H 59 O dzd

AdeC OHdz § deOtelzh jdedV Mde® S dztf dof U@ daf . d KX Jdck @H e
tojelzdzw ydw Mmde® (t dMmezdese 2) [12].

VY tcOo dzv j 3" 2 YydteC OHdy &3 yYyOMmModd, toj G zdzv tedz 2
CdzsHOdzdY fBHHjteydoOjls dstedzOdz' dzgk¥ ydtc§ OH dzlz®
zOtelzh j dzd J Mzlstsyds - TsdsoRldaBtsd, Oftzd n s @Qls §f dz' dats i
fowL Odets M d3j sOBdZdU) MEddB3 MddHtesBsd. | djlsdud
ftoj HicOMY sdzOc O Is Ctor L Zdgts o ¢ BjsOBBddyj M dd
PfcOodzvsls sjlsOBtsddL Bsd, i tOo dddd |stadvdzmts fote if nydc
BikOBtsddUjMSdE fkkj2 (tdmkzdsS 3) [12].
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t dMbdesS 3. [fdsedy j OMEjClsr yYdeSOHds?2 tjdkd

dmis [180 -

l dzdw dzd jdz@noe®PIstetsj dzedy d BeEyjddd. wojls wodvw,
Haew ydwuCOndes?2 Mmdmilsjdr . [t ©B A0k jddj o¢d*y
MjikyOkSj: S&omMmMdujmSdi §O0dksuySd d SsdeBtsycd, C
MjilkyOlksd (RGCEHY tc Chisisdsdds sjls W slss d ¢ d3j dzls o5 dzO dats
o dzlz Is to j dzdzj Wislssykzomlsoadlsj dz@ dz@ &3d (i pRGCs) . S 5SGH
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f sdzz yOjls Mo jlsoky ddWstecdzOyder . 146y dHOdzdzts OB dzw
Zz0 dz2Ofmistetsy dzdd d WOk Usjsdzd jYlsszCiOpRGE®Y W o dzvv 8 Is W
Costste’ | EZftcOQodwels 1 Isddidd fitsojHjdyjmMSddd +WWjcCls
Mo jlstsalzs dda stedzgOyd s , ColststcOW odzdW jls dzgO € 56 dzac
sBtoOL 5. 1 d3j e L Odsdsigdsdzts § @) Mfotts 3z RGCs Mtsj HJ dgv
sOkzOkZzMO [ 12] .

AJieC OHdOdzdzr 2 G4 dBssMisOL
lLOddstsH j 2 Mmise d BiNHE yYydqteSCOHdes?2 d e jHJjdyd

LOBtsdzj 9 Odgd W, 9 Yyofmlsdesmis d, 20 Hdzj o dzkz v / dztsydzlz ¢
s dmisr 3 Mt Wndsls,j dy2H ©OEsalk’ B € OC BdjL d d
ted s d3sd ydesmlis* ) Yyomisdzesls d dzO Yydtcs OH dats | dz0O

dzj B zOetsf tcdwWisdz" j ftsfdzj Himlsadw HdzW LHBStese!' W ydt
ntetsdzd 4 ME 52 fndsd dzdzts 2 tcOB SlsOG OF Is MwE O Hotsdizts Ish) dizOU C
MstsBOy jddY. miodtslsjcOfdw, o dOflsswh jj otj W
tsB d&zOfls j 2 &3 Hdyddz , Zydlsr 8 Ow syd dz LOdgJ Isdzr §
LOBBdzj 9 0dzdwV. v OCOW fMMHjtey Odzdesis! BByl dd" szict
SBtOL B89 Odzdw™Y o9tOYJ ?, ZOodzdydj &3 ftsHatsHWh da dzj € Ot
d Bdjj chkzetsCdd §tdd®kOddjdB Itsets, o' Lo Od’
fsojHjdedj s d/ ddzd yYydqteSCOHdes2 W OL 2. Cltsls  sfpd
s Of jolsdyd MSBs2 yj dzd, Yylsts MmMlsOdesea dlsmw tsfytse j dadzats
fsojHjddj MEOdEasWEMW " fots o dzj dzdz’ di3q , CO¢ ftod dzdh
M dei yYOfmser s fwowhmtse d dzj Ststster 7 dzOtlzh j dzdw A
9 0Oted Odzlsh j ddefdrlz y dzj 2 eSS 5SG ded Isd o dats 2 WEdC ydd d fn o
tcOfMMse dzOMtso Oded v , d3j dz' b § dL o j mis dats ts Isj O j
wdLdosdsedud MSdd dLdjdzj dedv, MtsftesotsyHOs M dj ydt
dzj 3 Ols ! 9 sfdats o § Otlsj e Odz' des?) , ¢ dHfdjAalsiER],d & ¢
COMbbtecst LsWOGEjOdz dr » d twjfftesHizSIsdodz = ftetsBdzj g

fesBdzj &3. stetsdj kscts, o &OMlsswh jj otej dv df
WEdS ydsddieks s ydweSOHdr j YOm' ot CHdesiakjls, § jingds
fjujde, djicSdj, ydeSbddtkshow Crso!), Ssltt' j

sls yj dzsteOdz desets YdteS OHdzsets § OtoH d s fry lsyfjdgtzatny Gsds tods
HjfMddzotesdzdL Oydd dzj off sdzdzj o tsdzvlsdz |  Gakts aifswjfisS

WikZd yd?2, Bj sOB sdzd L RO, fn dzO, dzj 2tetsCtsG dzd Is o dzts 2
Gjdaj sduimMSedj imdtsear 1 Its?2 todldddydesmisd o dzOMists
d3tsH j dzv = Ydoslsdz -, 1 OC &zOH'™ 9 OW smdztsoe Iz H dzw Bzt

ltcOUshHetsy fHtoeddzj dgjdedy rtetsdeslsjteOfdd ftod dBdetsedn
qLeyjddvy. [ftijHjdjdd] fdijLd » BItd®ROS jtetse d
B' Is! dZOH jy des M sdz’ L 59 Odzr Hdzw dHJj dzsd¥dSoydd
dzj B zOG 5 tod WIs@E FOdzdaj ite W W jCstso fle w L Odzdz’ = fr
dj B zOcsftedwilsdy R fsmdziHmssad? YyduSOHdOdkdses tOf)
HOdzZj S8 dHubEhdj fsmdjumlsady [13].

AOCItster tdMCO wOLoadlsdw yYjtojBteOdz dgf 7 d defylz dz
dzj f sfgis swods otcj 3j ded: dm L dz2Oyjdedi L OadMmdl ls otsL
0 yomse, MklstsS, Ha tc YdRs@dzse Ha @z d ylf.tcC OHd Odedz" j ( Mk
WdLdsdsedyuiMSdi tdlsd Ol j e Odz' degscts HOo dzj dad
MsC tcOlsteds | dytflas s B dets fyls B¢ OH O, Ztctso daw G tste
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Bdtsodiduijmedes d ddr o §sCOLOjdj2 NdLdjHjvYIs,
odzzIstej dzdzd = tedlsdsse (HjMddzmtesdzdL Oydw) sy dls BT |
M s Miso tso Ols dz0 tzjh fij Iskpd, ¥ ts@BLdRp) D] ¥ o s dzb sdzs 6 d Y J
Zlswy jdzw st sjuyjddy MmMsflkzlsmsoaks hdn L OBtsdzj 9 Odzad 2 .
tcOL o dlIlsdw Is O ¢fipfismi 2 ing figle j A dzte OB sdzj 9 Odzd 2 , co¢ d da?
gL &3 dzaj dzgdv owL StsMisd Ctetso d§ tocWdmALER of iy teEOdsdsd jic d
sftej HJ dzj dzdz” 2 W ts 0z, Clstster 2 o Mtsyjds Qdzdinf B @ dzduvtaix
Otels j tcd Odz! degséts H Oo dzj dzd v, oL o3t el ez fi) leko Hzjtdsts o tda® L ocdd
ghjdidd codzso dzsets BsL O, O o i teézgnj dgjjddsls fifls Off @z
Brls: tjhoshddk WOCIktstesdy otsL dzgd S datso j dadw dh j d&3dyd M

15 BI-AEgHEOdz dzts? L dzOuffgiglisf i lMe H ff Qldasdztse o W
B4 Misy Mejud dzj ddelv j ¢ qdjtdipeghsisctew L QBGs dig b O deqiB s ) dst
i j tco Solsyysjciis CttosdzOtedzetsets o dzj h Olsj dz' Mlseo O f tetsh dzt
Odzs S sOczdzv dzglsdets?2 IsjtcOf dd ftojHMlsOoadzw jIs MtsBts?2 M

ddzls d C sOCG Iz dzw dzls dzO W Isj tcOf dw Wy dzw jIsfyw fls OdzH Ot
fOydd dzelsos fm dh '3 uhMesYO B Holzg L dite ME 5 dzs B 915&15
SR tcOdgy j Isfpw L dzOydIlsj dz dzOv dzj s toj H § dzj dzdzts fnyls )
or sCdd ttdMStd Ctsotlj yjdd2, sitejddsts bk ddy
f tcOo d dzts, Bisdz " ddzimlise s Otiztf B o jdrij dzadzy & dzddofihpieis] H s ¢ M) C
WsCkmdtetso Odzts fiy! 20 dhjddyj MStsdz tdmsj . { HdzOC 15
ftedL dzOdets L dzOydds" d@3 W OC Iststesds L OBBdzj 0 O dssmisd d
Ytej MS sy desj CtstetsdzOtedatsj o d3j it @dedesiRdd] lslalsts . ts sl Zlisthpisjo zg
CazommdW deOoydwy Ctwtsoatslsj ydjdd?2, O dOdzduyudj ddatsy § Mls
Cdzddzd ud MSdr HOdzdzr = d orBtste ISOCIsSdSCd ojHjdzdw O

]l dzOfmlstswh jj otejddw Btsdz htsj L dzOyjdedj tslsotsHdIst
Mesmizn dipdsfsRIs dzsmisd . 1 O dalz & tc Gz’ -~ o ) (Efas iy bafiigfeiiglls © A
s fdztsy dzj dzd 2 detcOjls stctsd3B stsBtcOL ts9 Odad j . dlsj tetsls
Btsdz! h ddzmilse OMtsMi e d fj) g iz L OB sdzj 98 Odzd 2 . 1 tsdzj j G C
Bsdzj Cdzwtcdzr 7 d3j - Odzd WS @  lotOE dgaftists(edtc AL tfrpz®idg fiyls ™ = €
sz, Yt OdalsdltcsiZzBYdlsOtedsr j fHtoj f OtcOIlsr s Odzd
Msmezrndmisr 2 fMdMmsjBk [15]. It tjLizd sOOHB Stk
Odzlsd Octcj ¢ OdzlsT ZOtew HEz dfm fdd ff ©dzdtis Pzl adg S daP s Is
odzdwdedj dO YOMmbtslslkz twOLoadlsdw dd dMmeatsH hlster 7
ftiocsHsd dIsj dz' detsfyls NdLrded §OydJ dzlstse [ 16] . [ ts
CdMmdzslsO (dus) WodzWjlmw MOK Wi disdyls @ dzizy e & d38" o
ftoj f OtcOlstsds. | ttejHjdzjdede » SCdzddedydi MSdr MdlsizO-
syjdz@ or MsCtsets tedmME O, IjtcOfdw o¢us dBsyjls BT Is!
ZOf ted 3 6 ddec dB dIststesB2Y1R] ytg Jf s jsticlsts tstwetp) v dzA(¢ dzty fiedoHn 2
sdCOctej dsT]0.) $AGdAHR SBteOLtsd, OdzadsdOctej @ OdalsdzOw Is
hdesCts dimdzj Hizj BB = BB A&OMIS] 2 &jHJYJdE dsHiEtk][dds
16].

1 0 L Odzd dziz Bsdztsils j O d Odzls d Is tc s BREAOY d Is © t& 2ziz @k
Odzgs d Octcj ¢ Odzls dzOW IsjteOf dvw (1 ¢ domj)ls.ded 2 J frisdfts ldste wd @ d
Hots2 dgts? OdzsdOCGtj cOdzsdzs? IsjteOfdd, MsRtwOdw jlsmw
EfteOodvils! t©OLd&dyd & SdddduimMSdid mMdszoydw d
flosWddzOSIsdCO StBotslsj yj dzd?2 dzO Wisdei OdelsdIlstetsdis tsls
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d MsOteyj MEsets oBLWLOMO M iister &5 CtstetsdzOtedz o
CtesdzOtedzr d3d o A3 h Olsj dz Mlsea Odkd (v s 1) [ 18] . ) f ¢
wodzw jlsfiqwr ®®CIskzOdz' dz
Y Offlstsls O ¢ j BstetcOecdyj MSdr sy dzj dzad?2 fted [sd
sls sdf O ftesotsHdBsSEs dMMdzj Hise Odad Wi20f By jIs o Ots!
1 Z20ydlsjdzt dz2@ 2 HJdOf OLsdz yYyOfplstslsr Ctetso slsj yj dzd 2
slsmizlsmise dj td3s oOdzEfisRPyYd B ssHdSd ¢ &zOMMdW¥ dSOydd €t
COYHBR dmMmdzj Hseo Odzedd, © Ctbttetsd dqLEzyoOdzdm: o
tcOLdz | SCdzOMMdWdeoydd CwB2slsj yjdd?2 d dr kwyjfls
ddMmlsj BOIsSdyud MEd2 tBLBE, o (Bt kyYyoOMmlse tso Oc
ysl, §8¢0L0Od vyt mMdd dsj SCttsotslsjydiddj ko j dzdy
ted )¢ dzj 3 § dzOIs j dz' dz" = -fifisififdzHjdLinds’™ =  fiflgisteH jlsafds0 ¢ dets ¢ d
flsd ¢ 4 ded .
Il deOfmlstswh jj otcjddY ftoj HMIsOo dzj dets HtsMis Ols tsydats j
Ml [su, BHAdOCt ttOdit®RdL Jtese Odedz" = dMMmdzj Hiso Odad 2
sy dzgj dz2d?2 k2 dzdy MksOth dr otL tcOfMmisder 7 ctokzff dzj H
]l  toWHejse j Hjdeder 7 dMMmdzj Hso Odzed?2 EZSOLT @ Odztsfy! 2
Bdetsy j Mlsoats W OCIktstetss tedMC O Ctosoatslsjyjdd?2: mil, O
N4 ZEH-S gz ydtsects IsteOC s 0O, 1 dzH 5 € to d dzdz25 27] dzO telizts L telzf fry
wodzw jlsfqw L dzg®teddy dxdWO@D COC btesdiiBL o, o YOflsdz
gh j &sd yj S ts2 Bsdzj L dzgd MmJ teHYyo, IsO¢ d yoFlstisr
1 BteteOedud MS dd tsMdztsy dzj ded v , otsLdd M dj f sfdz
o d&3jh Olsj dz Mise O, By dzts 3 ls daj st dzj & O dz¢f Jsdg.ts G j ldAdzr
ftej HMIsOo dzj dzd W o3, Wistetse j dzd 4 2 mMdzj Hizj s MydlsOls!
fOlssejdzgiIsdyd MSd daj MowL Odedesj] 1 dMraHA &3 L OBt
fes¥ ddzOSIsdud MSdna, HJOcdsMisdui Mcda, dzj uPe dhy &
shdeydesfisd ddzd §tcOo ddz' desfylsd otcOyYJ B dats? HjWls
Wistctse jdzdz" | L OBBdzj 9 OdedWw yYyOh j oflstej yos lsmw k sy
I MmewiLd M Y§tMisOtejddj i3 dzOfmj dzj dzedv, ko j dzd yd cz
ftoJ HMJ toH dWd = Isdj jBtz@Is d © dz" -l oHd§)dzdEdsdp dfdgtsgP jy s 1 ©fls
Mzsy dzr &8 d Mitstcd &5, d d MisOdese Jlsmw jhj BBdzj j
My gmMsS dse' s OdksdCsOckdvdlsdy - ftoj f OcOltsa, 1§ 5B
stesdz] Istset,L UdyJHAr 2dztso ' 7 Odesd S sOCGkzdzv dzlstse st j B E
Pyjlssds OSSR §s8COLOLjdj2, $0¢ §tyj ydoOw WEkdSyd
1 dtejhjdde 3d osftsmMOd d f§tetsedzj BOB] o dzj .
sfisOs smMw osftesMmr, MmowL Odzoetizy dztiv &3 BB Odd YPME dd
Il L dzOydlsj dz' des?2 Milsjf jdzd da3j dedzts tsf Omjdedw s §ts9
OdzsdOctej GOdzElsdzs? Isj teOf dd . [ 5 deOfMmlstswh jets ot d3j
CazommdW de Oydwy Cttsotsls) yd ded2j Szip s &ztslisjj qg dzdos {f de s ) 1
CGtezy f Onm , st jdzedets k2 fsyddzr = § Oydj dzlstse .
1 syddzr j §0Oydg dalsr M o MsCdds tdmMEdy Ctotso tsis j y,
v, IstejBlkztls M Mtstetsd oOYO fHtoddwIsdw Mmdzisy dz
| Co0Oldzts?2 1 oust BdIuasBdzs s tOLodlsdw Ctotsotsls yd o
U, 2O e Oo dzj dzdzOW dzO Mmdzdy jdzdj 1 Isdm tdMmStse,
rd3 tedmM¢ tOLoadlsdw Mmjte! jLde" » dagi g dzOIsj dzt dz" = €
s IstclzH dZ2ZOW HJ dzj BBO, ¢c Chrdz®ic®. H wzizts CdASfHISE G, s
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MsOdz¢ d o O Isfqpw € dzd dzd yd misr LOC dz¢ yOJilsmw o I[sB,
Odzs Oty GOdzlsdets? ddzd OdesdStsOGlzdzw dzlsdzts?2 Isj O d
BiNHEZ fojHzftejyHjdd]d Ctsotls] gypddd sy ddteisy § &9
RZORSHWhH j MW O Hozdlsj dz' dats 2 rvouv, stcjBlzs Is f 5T
sjtcOf jolstse d ottOYJj?2 CjtedOlstcse .

[ dh 9 f sfmdzj Hdzd J§ GSHT Ctotso tslsj yJj ded W i smdzj
Czdded ydmlsOdzd, SO 90y de 2 o {jdrjfipzd Vis to jas@Ls I dofRj ks
dMmfdzj Hise Oded v, § tsfeed'H f dimsizlkly, vdgjl , o fistsdzdats? 3j e
14 Stslsster § o9teOyYyd, oL@y dts, fjH sdzOcOdzd, ylbst,
Ll Ists dzijclts dMftcOoadBOY ¢ j BslstcPdzmW fL o j Hlsdg lskz Qig v
fsmMCtsd Sk Ctetsotslsj yj dd j ftedotsHdl ¢ TkHN | BE
GBSO L dsdzdzO% IsjteOfdw MOBO 5 MiBd Istsyd
Miststetsdgr dzj L d&z2Oydlsj dz' dats j Ctetsotslsj yjdedg , d3ssid s
fshmdzj Hzs W 5 dzj BzOES tedWisdy o3 ftescdesL sd5, EZydls’
fteiYHjoOote] i3] degdesets ftoj CtcON jdagdw Odelsd Octcj ¢ Odzls degts@ s
Rzsects wOL [ 28] .

I mewiLd M tlsdd, fixHi UJdB ttOMMKEOIlY DD lsizts |
dL Ezydls: Cdzd dzd g MC Iz COtwlsddzz L OBtsdzj 9 Odzedw™  ff 5
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ddzd yddtctseo Ols! OklktsddBi3zdzdIlsils ot odzjilsj Misd dzOdz dzr =
LCMy jted Bj dZs Oz desc s Ok lstsd BBz @Escs ko jdlsO ( EAU)
1 Bted3Odz' dzOVIs ABIE s jsBfigflisOo dzv j Is MtsB 2 Btd "t Ctsd
(Odzlsd ¢ j dzts o d f§OIlsjtdetse) , Colsster j M smMtse dzO t
d B3B3z dzdzOW  MdMilsj B3O MmdzdL dfmlsr = dzaj BMEzh jMmiseodvils {t
BsteBOd ds?2 BdCttse ez jIsf jdgj.  od=fpdsfjdgklj dzdzr j 0
oLOddBBIsdzsh j dzd W A dzts te 3O dz!  dzts 2 BdCtosBdtsisT cdghn
Hi BcdeMistedtclz® Is sBJ MY J ud dzd J otsL d3tsy dztsfyls d ftotsy d
MdweB dsdzlsdzr » BOSIsjted?2 dzO MmdzdL dfmilsr 7 tc O fifidOdsStoup O
d dd3lz dzdzts 2 By J3f sd o dzOW . ¢ S yJ § & dlolsiss 2 o LJQRIRISERjIS)
d BBz dzdzts 2 M Mmisj dsr ) dsted®Odz des? RIS tesBdslsts? o
O tcOo dzj dedzetsets dzgO@ bkdeduylstsy jdzedj § Olstsejdetsa. 1 0Oh (I
Ogtnfmds ftotslsd e f Olstseg j dzts o, dn fseotc qHJ ded
ftoslsdotsddzt j Cydtsdzader 2 @ dadzdBzdzd s Is, Odzdzj tcc d & , Ok ls
OCyjiflsdodzOv B ifMfjuyudoOjl &Bdtedetsjy Msmizh jMmlseo tse C
dzts tc &3O dz!  dzts 2 BdCtosBiisis s2¢, it dijots Qlslzls Getdzls ¢ j dz0 df, C
Bjtoj &3 dedetsfilsd, Hteslsdotststfkzatsdzjor 2 ddiidizdzdlIlsj Is.
I'tOdBtsHj2Mmisedy d@BixHEZ MdBBdslsdu M ddd BdSess
d BBl dzdzts 2 MdMmisj a3 ASsLwddzO0 @O HickzEGlsc g ssts
dzj sBrsHdA" J Hd&Y f§ SHHJ o) OdefydzjdsCilde L@ N j 65 d d3d3lz dz
1 Borji HBMisdyjddwy o §sdddBOdedd Istsctds, St dacdody
fdmisj 8O &dzj Csfdsoshdn d Cdhjydow &JCtssdtslso,
Btsdzj Ldg" R yjdztse jCO. uwtsotej di3gjdeder j Isjrdesdzsedd € fsc
WEZd$ yd sdzOdz! dzr n nOtOCIsjtedmMisyYdgh | i tse JliistsOC IsPj dz
Wiz dzH O d3j dzls O dz' dzr d3d d dzso ' d3d Ctsdeyd f ydw azd ) t
Bdesetsydmdzj dedzr § G§hklsd, f§t5 Skttt &3 oL OddsH 2 Mis
BdzOGetsftedwisdaets, dzjQIstcOdz dets ddzd dzj B zOctsf ted W Isdats +
BgCtesBdslsO CdQuEzdRPzs@O®) " o dzdwWv dzdd dzO0 W stedzdz (
Mstslse jIsMmise j dadats, d 33z dzdzOw MdMmilsd BO ftej Hfdzwjls
9LOddBsHj2Mlsadw tRoOlsr 908 ls cdiij sMisOL d o tsmf Odz
odej Sdh jyde 7 IsCOddwnrj. dojtdOsiafydzv dpgf 1 flzded v , ts fy dzts 0 O dad:
oLOdBSH|2AMsadw ALWddO dd BdStwtseBdsilsT Bsclzls BT
otsMif Odzd Isj dz' dz" [B5]. L OB tsdzj ® Odzd 2
Isded 3Oded ] B~ OdedL s WEkZdzeS ydesdzdtetso Odzgdwv ¢ j datsd
WOCtste@dzef OusiC j 2  fMtcj H ' ftsor hOjls Istsydetsfyls: Hd OF
tcOL tcOB Ols™ 9 Ols fJdtemMtsded W d yd tets o O dzdelzvjls + ¥ gl jyrddis daprds
ddzd o dzso ! MBLHOdzdzr = dzj S Otefmlse jdzdegr = MtcjHMIse s,
1 42! @A tgmddiSce ftojHMsOadzw jIs MBBS2 H(
sCOdzj 2 d ttcOdetse, -C §'C gz dglw ogg ztz 5 15 o thels Iz, d d3d3lz dzc
Cdh jyded € O, NddzjgLr, 9jGjlsOlsdo dzlz® dzj tco dzlz 8 fnd
9L OdhBsH j2Msalzs Is Mdzsy dz' d3 O tc ® dzdztswigot jtolO o drjvdadz’ @ dzCds
WdLdsdsedui MSd oL ddydsy & Mmdmisj dg. [ sdeshtesyds j
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Bsckls MishMsemlsese Ol! fsce] Mhdess Odzds ©WHO dzO
ftesyd Mmhse, o Cdz¥ yow OCIsdoeOyddmMBBpP A3, IdzBlz daglel @ s ds.
oMY Odzdlsj dz dets? tej OS ydd.

) GSHEdY O kv dMmhdj Hse Odedw [ 4] bksets, vyt b
Cqh judedS, wodwslsmw Mmkh jMmise jdede 5 WOSkstesd, Nt
©Oo dats?2 Misj §jded, o tots4 i BSdhits o @ @M Is ety Al letars. € C
fdzts ) dets s ! LECsmdmisgd d3f Cdhjyded€O0 d Jd oL OdBGH
fosvwodjddy WdLdodscdyujMSdn dLdjdjdd2 o ctdss
ftso j HH.dagigns] Bj jIs kdzd S Odz' dzts | f)ts tLBH 5 tdijdsootds? o[ taisfBCafter
ColsSieOw d3j dz" jlsfMw §sH osLHj2Mlsodjd YHO WOSKSE
Mistej MM, Mohsswddj LHBEE! W, GjdjlsdSk, ¢Mmotsy

[ ¢ el dzdz” 2 o C d&zOH o 3 Is Ossdsdgdude' X d 23d Chyeltiz
Wodw Sy o 5 ojckd ststesd dBBkzddy ° d d&5j ls OB tsdzd
yj dzstcOd dr 5 W OCkswsd, Mismsemlsokshdd oshf Od
fnd dzH ¢t dg@ dzt$656]. 9 )
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{dmidst 9. [ dC ok $O0EcddAUBBE ddgeso L OJ@sH | 2Misa v [

[dCtes&ikdoL OddBsH j2Mlsakzjls ) ddiizdedets?2 MdMmlsj dzts?2
tc OL dzd ydz" d3d B - Odzd L BOXB : dzj f sMtcj HMilse j dedz" 3 W
B lsOBtsdzdlsse d MptosmMd MistekzClskzteder 7 C i sdzj dzlsts o
flzlsd d3 d3j MisdatsIsH § dBeRilg dedets I dzdsL d Mists?2 tsBtdZSYSd d I
B lsOBdZdYUj MEdr e Odsa, IsOCdrn Lz dasktc ¥ OV 6l6F O

st OHdydtsdzdzOW d dzts o OW Mtse toj d3j dzdzOW tc ts dz- g
ftoslsdotsddW j Cydsdades?2 d ff teisGYdesswsd jzlsfipdzj o sz yo @k d
mMd Misj Bdzets 6 ts Bj lsOBsdzd yj ME s s Cd3j sMisOL O. 1 jtog
Bj sOBBdzd yj M 2 mMdMmlsj B3O dceteOjls Cdzs yjolkzs tc s
LHBtes9 ! we dzO fteslswyjddd oMmy2 NdL dzd tctstzG Oded LJdgC
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OHOfIsOydd ¢ f(ofmisswdadets d3j dgv 6 h dasmw EMmMdzse dw &3 Ct
utsote] A3 dzedets] Y tsded d3Odzedd oL Oddi3sH j2Mlsead?2 ddsdzzdzd s,
zgs H! B d BIYHE sfzdyydwvdid, ESOL" 90jls dzO BEHI
o L 3y dzts, fsLosdvls dMfsdz L 59 Ols! daBdizzdzdIsi s € O
sBhdrn BIlOBBEZdJYU] MEda dOtckzh jdzd?2 [ 66]

b ClskzOdz' dfsiigReztdgtsls OB sdzd yj ME 56 s oLOdhBsHj2Mise W
dOtlzh j ddvrn, IOGAsdridal @) lom OdalstsH j 2 Misod v Bj 1639 5 B dzd ¢ jd3
fdMmls j BOKRI, qd dzzyhj ofmjcets fesWodvjlshvw o dz
Bj IsOB sdZd yi ME dn ZzOtlzh j dzd 2 , dzOyd dzOw sls  yYtej L d3§
LOCOdzydo Ow wodzr i3 Htesw o dzj dzd v dgd Bdsjds O mftsizindsw jj i) ¢ fig
dZzOtc lzdzlg Gils  d34 Is e dQ ddi @izd wo dzw j Isfyw M sfMsB Milseo z¥
WOClktstesdz d ¢ dz¢g yoOijls d d3d3lz dzdzlz & MdedzOdzdL Oyds
dgdisdilzdzdzr = CdzjsCOR, dzdBts o IsCOdzjo" " tojLdH, dalsdz R

[ilsOBtsdZd Ui MEtsy LHBEse! j d o CjdzOted fiffSziizlz dastfstg JsHO
ZO twOLddyde » WdLdsdtsecdyj mMSdrs 1 5O ORF ydLded d H
LdzOydlsg dz dzr 2 MmEoOys<c o dzOM jd3 G tsded d30dzdd Mmowe J
mMd Mmisj &30 d&i3d d 9" wWodzj dzd J Cdzg yjor nm dzseor n j Odze ts
BsHdW dydtelzes s 1Isd oL OddstsH j 3 fplasedefjvj, frdgjisdysizzigls to o st
lezvkhd] fijtemMfiSisder BEHEI MhMijHlktsyj d d&O k¢
d Bdi3lzddgsls OB sdzd yj MSdr fjted Stej Misdegr = MaweL j2, odzdw dz
1 Isd dHQYR fmilse d v, O OS] dO dqrEydddd dr L dOydc
dqdzd BBdzj L dgj dede" = bEMmdzsoa dWw = .

RMfsdz' LsoaOdedj {tIsdnm L dzOded? YsBsyjls dzOd3 ot ¢
ftosWddzOSIsdSd L OBtsdzj 9 Odzd 2 . r 4 sOdz' dats § i W o dzd t
ALwddzO, 1 fdejdzgjlsdSd d CdWdekzteOyd?2 &S totse d sk
tcOdzdzd 2 HJOcdzsMmisdcd & dzdvy, ftsHo jJtoy jdede = 3] ISOE
sBtcOL 5d3, od3 h Olsj dzt Mise O, dzOy j dzj dzdztizj Is Cg@s dz§ dzf iy G
o L Od dgdsHojd2? , Bseklzls B' Is! dmf sdz' L 59 Odz’ H dzw dL
B sOBBdZJYUd MEdy LOBtSdZ 9 0dzdw . 1 tsded 3O0Odzdd dzG d3ts dzg
B lsOBsdZJYUi MEdr oL Od@BsHi2MIsad?2, O OSCYJ MeawL OcC
BsHIW¥ JSCOYyd2 + Isfs@dzdft=2dzdFiz ds{f Oadgtsy j Is § 5L 9 sdz( s dzlz 1
fpddzr, BSftjHjdavehdj JhBBkzdzde 2 Jd &BjlsoOBsddyud néd
sf sfMtcj HSo Odgdz" = ddzd OMMsyddtetse OdzilF7]r d3J Is OB s dzd Y 4§

) HY sdzdzj dzd § ¢ 1 Ists?2 i tesfMls tc © dffrylg omiS dfcd2ts 2 W zLdeL d
YyqdqueCOHdz §j yomr dzOSC d&zOHT 908 s otej 3 dedets? tedlsdz dzO
Mddem tesdzdL JtelzjIs d3j sOBBdZJL B ¢ Olsydlstss i MEzlstsy

[ Mdats o dzOW Wikzde€ yd tsdzOdz! dzOW dHddzd yo Bj IsOB tsdz
f Otc dgPIstsL dgr R, dddBzdzdz" = d MbstesdkBOdz! dz" = S dzj sts¢,
Htezd ) Htkzetsd d f Sty O0sh j2 MtejHBs2. 1 ydtetsa t
B lsOBsdZdlsse tsftsMtcjHEZjlsMw HOYdSsd ydteder = € dfMmc
Bl ls! daicdc® Odets toj yj fststesdz sCMmdMmilsj tesdzO LXRa. 10
ZOSC dzOH'™ 9 O Isw  dzj 2 etsdzOdz! dz" § , Ctedz3cdzOdz dz@ § d vy
CotstcHd dz2Oyde hijyHE BilsoOBsddyj MSddkd tee OdzOdid, (
sCtolzy O j2 MiguzsHE8]1 09 d
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Local signal — Transcription factor Zone-specific _, Spatial -
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B Oxygen T
Oxygen l
Periportal Blood flow —— Pericentral
HRas Wnt —> B-catenin/Tcf
Gluconeogenesis (PEPCK, G6PC, FBP1) Glycolysis (GK)
: . De novo lipogenesis
Fatty acid oxidation (CPT1
Y (CPT1) (FAS, ACC, ACL)
Cholesterol synthesis Bile acid synthesis
(HMG-CoA-reductase) (CYPTA1)
Oxidative energy metabolism .
(mitochondria) Glycolysis
Xenobiotic detoxification Xenobiotic biotransformation
(sulfation) (P450 enzymes, gluouronidation)
Ureagenesis (CPS) Glutamine synthesis (GS)

{dikdsS 10. [ jlOssddyjmMSow J dJddkkdgmsoy] d tdos ©
BjlsOBsddUuiMSdj o doBzdds j WekdSydd &sekls Brls: L
L sdzOdz' desfyls! § J yj deg

fsLe twjekdzdelzjls Cdhjyded ¢ Isfo 54536 tdzj 3¢ & B tiz0 & ts 83k
diBzdsdsedyj MSdr d dzj 2ttst dzitsSteddzdzr 7 dzj 2tetsfj s,
dzj 2tesdsj H Olststetse, dzj 2t jflsdHses ddzd §EesHESIsE
BdCtesBdtslskz Cdh jyddSO. dttlse jlsMise j dafasy, ¢ . d3dCCldcds B
M sMscB O Wsttdddtolzet s HokdzOf tcOo dzj dzdzlze MmewLrL ! d oL C
(1t dMkzdzs€70]111) [ 69

dMBOSIkjtedtst SdhjydedSC O sy jls BT Is! 9" LoOd
fpeg Hr . & I yudmdzj, BOSdBd ¢ &IsdhdplsO,ls s ddsfh ,
d fOltscéj datso .

Il dmMmdzj Hse Odzadd [ 71], EkEfMmlsOdaso dzj dats, ylsts oid¢< tot
LHstese ! W sk ddzoSlsds | L OB tsdzj ® Odzd 2 , qd Mk
sjtcOf jobdyj MSisdkkz kOttegjIsdtoetso Oddg® ] RJIE tisdsts d BSEFOQ Is X
9 kmMddzdvr 5 ®lsCtrilsds dzj COtMmlsesa. [HAZOCES oM B
BgCtesBdslsO SdhjydedS O MOBO dBsyils o ddwlis! dzO0 H
B dzOG tsls o tstc dats sO¢ d sy dzydOodz dzts dofiidjdajdats o O deth
sy ddoOshdj WOttdOSCBCddzjIsdSlk dztser n dzj S Otefmise § dz
90 dets] fwdisy d SCtsfMmo jdedetsy odzdwdedy BJSCtetse dsdzO
dzj C Otefmilse j dzdz" = Mtej HMiso . 1 d Mdiislstew dzO@ dzj CBlsster
CfMjdsBdlsdStse o yj dztsds, fMzh jmMsokzjls dzdh ¢ dzi f 5
BISCtesBdBBO Cdftejlsdzs dzO dB3j sOBtsdzdL d3 d OB MBStEB YC
COS 1t dBsyjls oddwls: &O fMdflsj dd j Ctdyj dsto
B s OB tsezq

1 dzOyjdedj C0O0C BJSCtetsBpdetsets 3j lsOBtsdzdL 5O € fyj dats
Cdh judedC O de© W jted3j delsdg” § MdMmlsj 3" fJujdd ntsLvd
ftojHMisOoadw jIs M2 HBftdddlsd @zt ftossdj Bz
fMtejHMmlse , R digdejdH Miso dw HoY Ekdzyh jddY tjLbkd IOk
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dzj B O sftedWisdey o5 dzj S Oeflse j dede’ o5 tej OCydw . | dzOf
Eudlsr 90! M ftod ©SftejHjdjddd ¥YOoekotsCddilsdsd d
1L oatsdzt ydtsded tolafsdp@fddd yder 2H R3S tetsBdtsdz dBsy jls ECOLT 9
Rdzls j ctcdtetso O 9 C dzOH RBJStesBdtsdBBO Sdh jyddSO o Mmtsr
BjlOBsddL B S$fjdsedslsdStss, MsMejHslssyds o dzg ds
WOttd30S sdzse dud MS sdsoy fatmBo difte j dznBSOtefif - d di3d ud M d -
Clster j] o MmMoosSbkidtsmisd Wodvwslsmw fMteOljedyj s
12)[71].
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tdMkzdesS 11. JLOddBsHj2Misodj ®sLEO d BdCtssdsl’
Cdhj uBmf Ctotse diBB O [ 69

¢) &BIkOBBRZJUIMEd) dd"d o &JCtesBdtdij Cdhj yd
stec OdzdL Oydw GCdh jydets?2 BJStese dsils’ -Cdi) §ndidstdiizH dis tc O
ClsO HddOBdyd ME OW 1L CtsmdMmilsj 3O Cdh jyded SO0 MtsMmistsd
sO0¢Cdrn d€ @% dzds" d, CGtOHd ] dzlsT el ¢ OdiOBRgd uh HOd i3ts s
daizje hdj tldtsh jddy] ¢ @JCttsBdts?2 BIBIstcOdzMW Stcd3O Y«
ftedmkzlsmMlsolzjls o Is ts dzf Is ts 2 cdh¢cj, fteduyj &3 f sMmdzj Hd
stsdzmilsts?2 € dnhfif j BfrfotmeOddzr &3 6 j dzO dzq , CsHdtelze h ddgd N
dzj sB-BHJ " - H dzw BtlstcOdzMW lisdg diz@ W & | € dhd dets @ ¢ tolisd ds
9 Oy dgr HdzZw W OttdROSCtsdi3dCtesBdsdizddSd d BdIsOsiB0Odp toj O
Bisdzy 4 dzdL & d d3 -0 tsE)Pitetzd i Js gzdzelzele” 3 § sl dzy d O dzts é3, ud
Cqdh jyde § dedh (. 1 Oteyd Odzy dztsj H O® dy faq dets Bl Misias B Els (2
o dzsmdls Moeats?2 o8¢ dZOH o 1 Isd BjlsOBtsdZdYy MSdj ddh d.

B) WOCIlstster odzqwes hdj dz0@ MMmMlsOe d WEkdz€ ydtsdzd
cdod. 10 Ctdif sL dydtsdzdz | ~nOtcOCIsjtedmMisded i< tets
Yyjdzr 2 tewH WOClkttttse, fted 1 Istsdz dzOyOdz! dzr 2 ff tsfj o
oLicsMzsdsz tOL detstsBtcOL d & d mMksoOBddz! desfmisd Yt HJ
ddzd SCeidnOfgjyjdedj) d tOdzeded &8 Mnj BOBd ¢ stedsdzj ded
dmeEmmlse j dzdesects o MC Otcdzdzd o Odzd v ) . l]JdzisdCO "tLWw(
CGJtetO¥Wduyj MEs f sdztsy J dzd 4 , ) sts o tcj dgw co¢ s
tcOMMBOIstcd oDt L@ HEBRC tWwOL dtssBtcOL ¥ BJSCttsBdsBO €
CLOf OHdZOYE HJjIO dOtelkzh Ojls yj dzsfmisdesmls: Bd CtesB
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fslstcjBdzjdadj GCdzjlsyOlsSd MmowL Odets fp ftsor h jdade” dz t
Bsckzls 1SOCYJ st ifissoeefiflade ptnisd KRJSCtesBdBBO L HEBKGE:
MowLOdz M MEyJjded &3 t©OL destsBtcOL dW, CO¢ d ddztscd
dzj yd dzj MstsBtcOL detsj d M sy fipkzsee@Edzdlj2 ) O dglsrdleld slsd ¢ s (

~TStomach
A - | pH1-3 B Geographical

@
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TN !
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i~
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pO, 33 mm Hg Mode of delive
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- o
—
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Clostridium, Peptostreptocossus,
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lgA Gastric motility

tdmezdsS 12. [jlkOoetsdduiMSdgPod] dz desesf C OB &) (
fesmlscOdhlse j dzdzO" tted OdedL Oydw [ 7 1]

1 Oz ydz | H Odzdz" J , CoOmos h dj mw BdCtesBdBIsT cdh
BiAHE §YdOlsjd d &d ojhjMmsoOodd d UjwlsOB] yj dzts
dzj f sftej Hilse j dzdetz | Is L @) dssidQldplsyd MS f B3 € dzj s OB |
st j dedetsilsd yYj dzso j SO, COC o MdzkyoOj Istej dzedtetso & d
tcOL dzd ydz' J Anddduj MSdJ ojhjmlse O, Ctolstste’ § B c
Bdsmrdidud MSdy flklsd yj dse jto.

g sisgges csBdslsr Cdh jyddsO CtdzjBdzjlsimfw o L Oa df
ojhjMmlse jets nasLwWddtsd, d MtmMisOs &JCtesBdtsls' Cd!
YJ telsr sO¢ 34 Mmddz dats, CO¢ d dohd ¢ dz . l st s
oL HJ2MIse dde' R ddsjOfisjj figds o 2O yj dztse j yui MSdy Yj telsr
CsdiiBddzdtetso Odedz" j toj L lzdz sOIsr CO¢C BJStesBdtslsr G dh
fdlsOlsjdzt dgr = o9jhjflse, sO¢ d MmoOoddrs G dlkOlsj dz! da" -
Cdh jyded € O wo dzw jIsfw j detlegiH szl B d df d B ®Is j dz' dzr d3d
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Isd mndesdzse d 2, § sdzzyj dr HipEOr s@isdifjdf'cty lsia &.d uh M o f s jo3
tjekdvydd {SMit)mMmdd c¢jdsa, oCd¥yow d&jlsdddtt
dej CsHqEeks hdj ddStest1s, dLdjdjddy Cskster i ddts
dj Clbster 7 BodjLdzj2, oCdsyov wlkfds sEdcg gy
BjDOdzdL Gso Bsckls Moy dls! GftjHjdjdd j %0O0Sksts
gL COY WdLdujmMSOw OSkdodesfls:, otLHj2Mlsedj ¢
I Mmetss wyjtjH', Lfdcejdadisdud mscdy fdgsH d ¥ dSWaAnpebdy
dzj Sslstste’ = ¢ jdetsea, bkyOmlsekzshdrs o BdtMmMddasj L j ddzfm
¢ cdfjtcddCjddd d ddmbdddstjLdnls] dsdsnlsd. s f
EistcOddls! fklsjdk BdsSdisasd dqdd OCIdas@wEPd &St
LfdcjdailsdujMSt] GjftcccOBBdtss Oddj sy jls Wy
sjtwOfdd ur 2.

Abstract. The increase in the incidence of type 2 diabetes mellitus (T2DM) in the world is
becoming more and more threatening every year. To stop2b#& epidemic, new knowledge is
needed about the causes of the development of this disease and approaches to its prevention anc
treatment. In recent decades, with the development ofthiglughput technologies, evidence has
been obtained indicating epiggtic mechanisms of gene expression regulation, including DNA
methylation, histone modifications, and noncoding microRNAs, changes in which play a key role in
the pathophysiology of some diseases, including T2DM. Certain environmental factors such as diet,
physical inactivity, exposure to microbes and pollutants, and lifestyle can trigger modifications to
these epigenetic mechanisms. In turn, epigenetic modifications can alter the expression and function
of some genes involved in insulin biosynthesis anst@ge metabolism, leading to hyperglycemia
and insulin resistance. Fortunately, epigenetic changes can be reversed by blocking or activating
modulating enzymes. Thus, epigenetic reprogramming may be a new approach in the prevention
and treatment of T2DM.

sdzt yj o' j3jffeddslad@etseo Odedj r1 s, BICtetst1 s, 6dMmistsdz
BjlsOBtsdzdL B cds Ss5L ', cdfjteddSj By, Jdhkzdddste]

Keywords: DNA methylation, microRNA, histone modifications, epigenome, glucose
metabolism, hyperglycemia, insulin igsince.
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t sfmils Otz Oder f tokigmasdHcgdls dts aifPdadz” &3 [ J >
rqosibdui mMés2 AjHjtOydd udmdzj dzdatsfigls ! dzjisO ydq dzs s e
2018 ¢. ftojo8llfddkz® 425 RBdd

I tMd2 M2 Ajuk @G ds dz @wORBedzr; O 1 W dzo O
20 Hd MY Odgln] tcdets BY HaBdzgz¢ (3, 1% dzOMJ dzj dz§ )y ,2 o 19 ] dzd
Il 4z¢ LOMftesMisteOdzj dzgdzsis! HJOGdesMisdtctso Odzdz" = Md
8HE 7,40% © 2015 6. [10].

RL | Oteiflictse Odgdz" = Mz yoOjoeo w1 k2 o wetsh&530 §[1D]
S"twE"LMIsOdzj LO fesmdzjrHdzdy 10 dzjls L OBBdzj 9 O dzsml
15dzjdse 2,5 tOLO [11].
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dzOMmdzj HMilso jidkedeb Mis! [ H[ZDZ s ¢ tod yddedzr J € G J dz dzd 1
B rOdzdL &3 dzOMdzj Hiso Oded™w w1 2, Ylsts N dH E B gsdgRnls o z
Gdets o, WOCItstocso  dzOTldEj]H.Misd pdzlip& MISdsd F 1 5H st sdzdad Is § «
WOCltsteso fftcdoajdz ¢ wlsCterIsds, yYbts BsHdWJdSOydd -
COS 1fdejdjbdujmMSd) dLd3jdzj dedv, dBsclkzls BsHEzddEs
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CpG MO2Isr dzgj BIbddzdtese Odz" , ylsts dzj ftejfwismlsalkzj

s d&zofmfm W jted3j delstso , d-t39 lp ) tirdatg DM T () 1 1 s Mt +
Ny Otcdo Odedd dBJIsdadz' de" = ctelzfy M r1s [26]. vted
DNMT 3 b, dzj 5B R BH Jd A3 Hdzw ddedydoOoydd d fYtsHH] ey Odz
(hd Ho O dzd d3d dzd J o Oy dz' n W Jj tedzj dzls O, DNMT 2
M J ydfAdspLodztern Pyd [ 25] . DNMT1 ftsHHjtydoaOjls kyj
CO¢C DNMT3a d 3b istsHzdzd tedeindsoff igtsnyy ®ydgds p  dige 5 ' Rlzd t thze
[ 25] . JHAOSCB o (O] ddNMT L dzj BNKDER HEdzsE ) B bgls dzls
o' L® O Yt s jBidddpddalitgts r1 s [ 25] .

14 d®widzjj o0ydaz¥ tetsdz, Y& Bwjlsddzdtetse Odedj 1
stecOdzd L BBso deteOjls ftetsyd M HIBIIsdzdtecseo Odzdw 1 s
ZHOdzd dzd§  d3jIsddz dzs? ctelzf " dL it e tc Quigagiidetz]
B Isdtalis o Odzdzs?2 1s d otfMmimlsOdeso dzj dedwV dzOtclzh j dzdets 2
By jls Brls: §OMMdods &3, StcHO dzgj fsdmMasHdls f§sc
Yydfsysd r1s It tBtOLyYykz mMlsOts?2 d § i lsjstediz lomWH t
[27] . Ctsusjshff ted3tsy j s §tesdMmns5H disR] Islsf @R Js 5O Yz dzdet®,dz% §
fted §odishd B j &zZTEMD (TerfiEievkjTeafiplocat@i | Clsster j - 56 d1
B sddzydilstsq s dmMGd3sj sddydlsst ddz [ 27] .

10 f§ tsfydzj Hdzd J dzj MX tsdr' € ts'ialgj jHifoisOgiafRls df ¢ OL O dats,
o] ftosctcOBBIJtetso Odzdy e jdesdBO 1 s kyOfmlsekjls o
L OB tsdzj 9 Odzd 2, 9 C dz6 yow wgr 2. v OC ,-C dzj IsHHCdzSHR 5 Hig| Q BddzIsH
NddzjL "™ HJOBJjIditse d dfjchjdd@ysle gsuplifhistes) dfjs@ads ] O dzts 8451
Bsdzij 100 dL Cwbtster a dd3gi dzd deOtelkzh j dgdzz® + € fyff toj
ftej HECOM sdZOE O h dn €  tc OCFILE, ISHADA, tKCIRQL, FBCE fIARS|,0 W
f5¢OLOdd tOL ddydlkz® Misj § jale {fdgjHspdideiae sp Rdzdad Yo Mt
[ 1] . EXOL3iR , Colstster 2 9 O)Jdz Hdzw stcOdzmlf stcls @  d def
BilsddzdtesoOdz d fsHOodzj dz o GMistesoCtsor & CdzjlsC OR
HdOBJ Istsd3 [ 1] . | CDKMIAYBDEML | dz®@{f e olstaridaf IsQar(dte spdgd X J dzd
B Isdazdtetseo Oded™ r1s d YGwsorhjdedezs < CMfted Minds ¢
ddzmiezdzd 20 o ke jls dO MlsdBzdzdtetso Odedj cdzt CSs5L 52 |

RMMdzi Hise Odzdw § 5C OL Odzd, Yylsts dzjBtsdz hdj dL dzj d
Bsclzls SCOL " o9 Gsv dzdsjc ERABdegJdASEf d O d MdIls BIs sdf O Cc
SOCyJ b fttsydmMmses 1 fdejddIsdud MEis?2 dsHdW SOy
sMmistetso Ctso ™ n Cdzj Is¢ On G g Hiz j| REZARSQIGASAR tSiBj Jdjtii J' yd @ O
mMddzlsj L 5 Cs0¢ Is ddotfOusdste, © " QlstidOridn ¢ tdnpiRE] H ! 5 toj G Iz d
BdlstsnatsdzH ted Odz! dzr 2 S dMmMdzd sy dz' dzr 2 B sOBBdZdL &3 [ 2
Gzt Ciglb sz dzd tectso Odedetsy o MoatsBtsy Hjded ) ddemkzdzd 20O (L
NddjLr yjdzsej O [30]. uj d§ dgepC Qg dafriprydagd sMigte
HdOBjlsdStse, ftosd@slstste ¢jdz® PPARGC1A B' dz YtejL d3j
fts MtcOodzj deds f diHdOBjIsdCORd [ 31]. [tezes?2 @
cdf jtecdzdCjBdj2, O CStHdtekj &gr 2 B)j,dzts & O gl R®>hCS
rtesisdsy 9 d SMftej Mmdlzj d3r 2 o 1 fdlsj dzd Odz! dzr =
BN dz YytojL dgjtedets Bjlsddzdtectso Odz £ § Oydj destse i HJOBJ

1 sMStsdz Sk ydejddi f(tjHEOMfskOcOjls § wur 2,
Y dtetse 52 Is ¢ Gedzd fiyplsidedeflOL Olasjdklz! M o dzj dedets 9 Oy dats 2 tc
Lfdejdai bdyj Mis?2 &BsHdWJCOyYydd o HObtsdjdjLj Bisd
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HECOLOdkd bkyOmisd) &jldadtss Odd™y 11 s o 2
B sddzdtetse Odzdj 11 s o f tdaOdptizls g telgd Wz jgizR@ QA B BREEBESS (
tcOL o HPFOtcdzte s HJOBJ IsO, sy dted dzd v, 90tedsd fipq OtdD diztsc
ydtesots?2 IsCOded 9" LT 90jls OdesBzZOdzr detsj Mbsslsdatsh j dzd
fsorh jddj OkljtedOd dsct H G @iy |ESE®RMROCiM: I ©
(EyOflsobkjls o HWW,jtjdydesas) Cdjlsss, d&jlsossc
ydtesots?2 IsCOdzd fsCOLOdz L di3jdzj dadj BJ Isd dzd tetse Oded W
Ndetse [35]. Cbgt®hmdiHise §dzd P OREC ¥ AJOmlsdjflsPy j ¢
BsHEdY ydd &jsOesddui MSdE ftsyj Mnse o dzgj MSsd €
[36], O kOCY,j GhmbtsaCd §oHYjdeHsyds2 yjdjL' |
sCOded k2 dzdy, MbstcOHOs M dr ) dtejdzdg o3¢ jlsdss sizes i) date O
zO0 tots dz! Lfdejddlsdud MSédrs dLdjdzj dzed?2 o f Oltsej d
Bjlsddzdteso Oded™ 1s Ndesos?2 ICOdd §t ofMmjdkk ¢j
YtejL d3j edzatsets oBjlsddzdtetso Odzd™ . IS Odzj M j ipd ¥ o o gatlzB o 3
fsHo jtos) decetsfisj sOB sdzd uj MS dds deOtlkh jdedwds [ 38] .
BN dzts GftsB j dzdes o' tcOy j dzdzr d3 o Bsdzj € kzdzj 1 dzn O dzf j
OHj dzd &ZOlsyqdS &zOL & 3) [39].

[BHIW S OYydY cedmlssdetse o Y OlstsejdzjL

ldMmisdderists B j dsStadd Is)j BfzEHA d T de@GBOGBIssr 2 Memistsd
B j dz€ O, sBOL 2w shdzse Iz M dtcOdz' dats 2 MlistczC Iskzter
ftosctcOBBJtetso Ols Mistcz C Iskz todzlz ® stec OdzdL Oyd ¥ - tots
SftejHjdvjls kOdhSd] ydsddsrl s ni§ @Y fdzrQ) iefidataldots
nlesd@BOIsddz OCIsdoejdz d HftdoetsHdl € bttOdhStedf ydd 11
(Gjlsjtotcrntctsd3BOIsddz) dgj OSCIsdejdz d dgj MfsmMsBjdz ¢ IstcO

1dMésdz €8 3 nOdzedL dzseo, O do3d dedzs Oyjlsddzd etso Od
EedCodb@dedipts dggssilalst d ydtetso Ols ¢ dMmistsdz ; SH dzOC E
a3 Is d dzd tc Do @aRd{ B 5 dzj J Yyomlsts eoMmlstej yos h dj mw B34 ~ Oz
HSBOo dzW jIs Oy jlsddz' dglz® ctezffz & OdddetsC d Mazsls dzts d
B Isd dzd tcts o Odzd j B poSdrzsdadp’ Isdgglss ¢ A RY] . dbydlsddzdtese O
ftesdmMrBHdIs 9o daj St5deH J dzJtetso Odzdzsd3 ~ tetsd30 B dalz] | 9
CodzH j dzlMdtetso Odzdets s ~tetsd3OIsddzy [ 407 . [ jIsddzd tcts 9 O da
MsMisswddwn -RtetsdiOlsd dz0 dzq ¥ 1§ O dagf HAIY dmifiddtftted t20 d3j (IskJ9 )
CodeS toj Isdesds ¢ d Mis tsdzj (H3) ftoej HMIsOadzv jIs MmMtsB 52
B lsddzdtictso Odzdj Htokzetsets dzdL JddD O Kd ) dzdzd BisHBRGlg d d
BsHIJWJSCOYdd cdmlssdatso L OH j 2 s o mo Ozt Iscigtsffilingsds dftsts
HjOyjlsddzlstcOdzgmW j eOL T (HDAC) , Clstster j HJ OyYJ Isd dz
CsdzyOnrn GdMmMlstsdztse, L OBV W, SOCddB BBtOL 53, B 5 d
sO¢dn, Bodzi § Isj Mdzs Mo w L Odzdz’ & Iz oy is &) vztle@A Hzts fig iz D o «
Hdzw W OCIktstetse IstcOdzMSCtedf ydd o dr ftotoBslststcOn [ 4

RMMdzi Hso Odzdww MssBh O ls 5 BSHJWJEOyYydwan cdmistsc
cdMmistsdzso r j OydIsddzlsteOdzimW j e OL T ( HAT) d HDAC &
LSyt Mindj 2j dage shisdkd®©s ¢ 4P de of el &3] fipj &3 2 Misets S| F
) yomisdesmis d, SI RT1 tcjockdzdtlzjls dzj MCsdz! € W0
OHdytsejdjLd d MmddasjLj ddeilzdzd dzO [ #3ifro.o ™ sy s g3l J
MtsH j to) Odzd § o3 G drf £ GBdzO € tytd t§ Hoidaf HUA(TSSS, or L " 9 0Odts gL B

—(D
v d dzd yg ofaC: Attribution 4.0 International (CC BY 4.0) 188


http://www.bulletennauki.com/

18 dzdzj Wz Hzffdis O ¢ |9 Bulledin of Science and Prace uv.7. 57202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£294866

OyjlbdhdieseoOdd) cdhmssdsssct ddL dd0 d&o-2{ cEgkENET.
U, orLre0w (& MmejwilCMftjmmds [43]. ) cHGB &S]
L k0 @0 fsdslsticOn dj tatf 0 I cigsd@me] fes s G daj etzd
Codalstetsczj &5 [ 43] .

[ JStest 1 s o9 YOk jdzgjL g w1 2

[dCtets t1 s ftejHMlsOodzwes Is MsBts?2 tHdSYJ § syj Yydz
2z C dzj sIsdHdzr = ydgJqi2 [44]. Clts CdzOmMMm d&BOdzj dz' € d
BsHEzdzdtlzy Bnd € MG dstdsto@dgn dy ydd ¢ s jda s de@tdamzif dedz
sBdzOMIsd ddaW sted3Oydesdedz" = t1s [44]. [dCttst1 s oL
LfdejdzjsdujMSddid BsHEZdY IssteOdd HdW §SHH] Y Oded W
I uoOmbdasmis dtej ey dedetbiifflgc jeiyfiptse  dz0 f sMislsteOdzM ¢ o d {f
ftcj HSIso tcOh OW Istc Odzmdzv yd ¥ yJ dzj o 52 d3OIs te d Yy dats 2 i
LEMmyte Mihdy ddStetst1 s yYyofmlsts dL kjdvjbmv, ybsts fted
e jtent $ MY tcj-dgdidrddzi Pc J [dfshS otOddy §rsde | o) Odzd W dzj M
Bdtdztsedyj MSdr ftetsyj Mipse, o Cdzx yow ©OCdj C0O0¢C €t
Cdzj stsS d OfsflstsL [ 44]. RMMdzi Hise Odedw™ ¢ BHIso § toH
ftod dzgj MEtsdz Cdn § ObtdfsddOlsq s Ndy v @usdaus@ sy, g jtein y
[44].

)| 1 Sy j tod d3d dzls § , fteso jHj dzdzsd3 Kameswaran d
BdCtesf1 s © HObtsejdajLj dr 2. RMdzj Hs9 Ols j dzd Mmj € o,
fHYj dzznsydss? y jdzj L, § tsdgznd @rdg Isddtusie § de o H3@) i fiyly
dL d3d ded dzdz' =~ Bd st 1 s ZO0 rFteismisdzd 14932 [ 47]
LM o] M B dzP iz O Bgzbs®j 2, dzj MstcOH O h dn HJOBJIs
sfistcso Ctso" 7 SdzjlsCOR dzdy M w1 2nddz4 dzly. d tse @axdzj c

Cdf jtodBjsddzdteco Oded j 5 jet5 flosdslststc® [48]. | HEk
f5COL Odzd,  yls&7 5 BdeLRessidls ® ydmdzs &dSestys, o
fsHY j ZZH BYydets?2 y JjdzjL ", d JdJet dL d&3j dzj azdd®d ¢ 1 & T ftc

Yo j L sjtE€dgdMej Mipdw 1 Iss?2 KRJSCtetst1 s Mdedy OdzO ddeH zyd
d &z dzd dz®, IsSEHO €0OC jj UYsHOodzjdedj, dzOfteslsdo,
RiMMdzj Hso Odegd™¥  5COL Odzd OdOdzse dydez® oL Od Qgtsfo w L ¢
192 Yoy ssHdets?2 Mbsstesde , d &S tejelrd fs2 , d dafsisdzdf ds@
tesdzr BJStetst1 s © oLAddCdsejddd wr [49].

vtedeejte’ Lfdejdzlsduimedn oL d3j daj ded 2
] 5COL Odzts, ylbsts dzgj Cslsste’ j] WOSIster Ctlzy O h j2
dL dijdad v , B N sslin®dzz da®@L 9o dIsdw wr 2. ClIsd c¢clstedecejtc’ e
dL d3j dzgj dzdwv o CdzjlsCj fEklsjd3 HtsBOodzj dzdw ddzd EkH OC
GdMmilstsdzts o d &BdCttst s. Clsd BOwSs jtor ftcj HMIs O dzv
Bsdzj ¢ Zdz’C,O0Cs Qfjdgid df' @Rt pd ez, MY shmtssdz §J dL d3j
vstedecejteORRd ddzd ddzedydtelzehddzsd WOCIsttOdRdd L fdeg
Btsdz! h ddgmlse j MdzzyOj o, 1524 dzw sdisfinC OfyIs GVtafjL ddcfuyii56][S 3o®  C
o MsC tsC Odzts to d 26080] , Hafh Gy BB, Odz¢ setsdz! dzO¥6 1] Oadf o
otsLHj2Mboad] btt¢Mmdydds L OctewLdzdlIlsjdzj?2 [ 62
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CfdeddisdudmMédd &ilstsHr dzj yj ddw oy
Cfdeddai sdud MSdJ dL o3 ded ded v, ¢ o¢ 2y d slsd3d y
ftesyd Mtsds, fsi sz dn datf AsQizlzd. Lsd3 @ didsts oHEEYL] (Vi S I8 O
ftojHSlotcON jdzdw, EfMlstOdzj dzdw ddzd Mdzedy j ded ™  d3dzts
AOCIsdui MCd, cdscd) ftjfOwOlsr, sBGL dOY] dd j ¢
dzj ¢ Otefmise O) , Exd dz2OasHWIshw o dMn¥ ¢z Jtid GdaDdlzd
dzj uj dzcv. ke § Oteflso © ©OBGIOs s, ddedediky ddzd
sfsmMtejHizt s 1 fdejdadIsdud MEdyj diL d3sd dzj ded v .

16§ OwOlr, ddcdedikshdj djlsdddecss Oda
[ dzse d § L OBtsdzj @ Odzd v , 9" Lo Odgdz" | YtojL dgj tede” d3 ¢
BElzls B Ik de i@ s s@dzd Y dddzd ddzcdB Jtetse Odzdw W J
liMSsd ¢ ddcdedtteses &jlsdddeses Odd™w 15, o h
Br dzd t©OL tcOBSIsOdzr HdzW dzj yj dedvVv dzgj Stslststc’ 7 L-OB tsdzj
OL Odjufdsdz, ¢ Oy loEIFESif dryjj2Aifilse dj dz0 ©OCwor j Cdzjls¢
L dOdetdjj ©OMftsmseOdsy ddz' 7 dzj COtefmlss s wr :
it dshuydstss &j ¥ sted3ddz0 o §juj dd Uf dztsg fZBB Y6 6
Bj W s BEddE [ il O des sodr 'ps@ Y Lo j d2r MONR OO o €t
Colsster j Wodzwe sfw shddudlsj d d &g §edL dz0S Odkd o)
Hj2Mseadjdz Htd w1 2, dzOL 9 Odzdz" 2 ftetsC Od dzOd3d H s d3,
LSy j ted d3d dzbs § a3 1©] diryfutg tisq @ dzdfts dfztizy A j dzjj dzibodzjds C ©F s @,
i tod dzd d3OIs ¢ Jes M fjtesOd d"di3 cdfitscdzdsj ddd ud m¢<
LWWJ Sl fsmdzjHdzj 6ts BERHEIS EMddzde Ols+ mMw [ 67] .

RdzGdB Istster adMmMlssdzOy Isd dzlstcOdzmW § sOL 7 (
[dsed) HATI B day Oy @3 HGOgsddsla.r 21 Qe i3J 6, &
f sz yoO4j d3f 2 dL aewiaisdicd ¢ s @z ¢ Oj s o tsMmf Odzj dzd §
Mdlsyols¢d fdtod or MsCs2 Csdzyj dzlstceOydd Gzt Ss5L 7,
ftcj HSlsoteOIsdlIls! HdOBjIsdqud ME bk tojlsddetstf Olsde [ 6 9]
O ZOCOtcRhHAHBIGO | Hddg COBHlse s, f sz yoj d&i3tsy duL
Cghas Cslsstets EmMddzde ©j s OMmMmd &k dzv yde cdzs StsL!
fudls tfdejdjbbdquimeéds dJLd3jdzjdzd2 [70]. 1 BsHj dvY
¢y scdz§ B 2dzofy dendjfdsf wiwiicSdisr [ 71] . sktllzdiddz By
Ctsdzyd dzlstceOyde dqdemzdzd dzO o Mr etstetslsCy §tsmdzy §tedd o3
Gdze CBL" 9o Cwsoad k2 LHBSO' 7 dEHJ2 [72].

RdzedB dlststeH j OdlsdzOL ™ ( HDAI )
JdMmstsdesar j " H J O PACIDPudzy H I8 jisBjcRls , Clstste’ j |
ilbddzt dzk¥ ctekffkz f sMisOlSCtses ddL ddd dO0 ¢dhlstd
3], ) stsdz yd mdzj g1 2. J HdzOC t5, dzj Cslsster j
fissdzh d Oyd Isd dzOL " B HORCO 19 o A3 giitigfs s f@BFRM's o dzd [k
j OyJ Isddzd tetseo Odzd § d MmeawL Odadz Mo dedbds 1OA) B tsdz] &
d
g

o N2

Cjdzj sduimSd OSkdody j Bsdzj Stz dleDE] , M Eigss i
jteoyjlsdadete Oded ¥ ¢ quiECfdgEfote @O IS 'dzj 6 OPIE CdtefdfiEs | A
SA) d ktwOfsSChmdd A (TPX) IOCYj] Wodwslmw HDA
DAC [76i77] . gtkedj HDACI (dOftweddjte, TSA d H

— .o =

«
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ZOlsztcOdz' dz" di3d ftesHEZCIsOdRd, ML HOdZR] di3d J Fuslktstg j H J
Lffejtdfodsr  ( dz2Of ted d3d t6, MmkBjtetsd dzOdzd dzd H g HipefsclsniOLdt(®
M dmMicd L seaOdad j &3 Mistelz € Is rltetzizts 2 {f dodfWotists dd R d dH DAJCd j +
¢ ts, toW H fdhjoarn ftesHEZCIstsa (so sh d,dzO @IS Is T
dgdzcde s Mod2MBAOR McOoadzad 3" dizgd M W Otcd3OC tsdzts ¢ 1
yj daj o'LTe0Oslk fsesyds R {WWjClkwse [73].

lted dzjyjdedd MOROtcdetsets HJOBjIsO dzj Stslstste” j HDA
EMlstcOdz" v o' L o Odadatsj ydls =LCdijtlz® i3] s i s tzippyjedgjd@ay j [ 578l
rezedj HDACI MmfsfseMmsoaksls MmjStej ydd d defmizezd dzO,
CdzjIstst83] 81 ujdz daj a3d dzd 4 ) COyd Mlsoe § B ter f 1
dMfsd L co Oded™ o' MsSde HBL HDAEIfd {&M&Ed) 8 &] & d

RdzedBdlsster BCtest | s

1 SHHJ oY Odzad J deste 3O dz! detse s W Iz dz€ y d Gdizdpts s o nds v J ¢
tojekdzdelzjlsimw &BJCtetst1 s, SMitej Mmdw Clstster 7 YO
RfMMdzj Hise Olsj dzv &3d JiEs§ © B 26 dzts ay diz s dadtinldf deQ tdizf ) stegs®ts s
otz BdsdzcmMistsw ddy, Wdoyds ftojHssoteOIsdls! ddzd ki
Il smmls Odzts o dzj dzd J§ ZOtclzh j dedetse s MsisOo O dBJStest 1 s
dstedB0ddL Oydd St Mdd ©jft] Mhndcse @updtedst @3¢ §
dzd Bffsizitg f sH Qo dzj dzgdw OSCIsdoedesmisd Mo jternt CMYtej M tot
ddze dBdlststetsea [ 84] .

RdzcdB dlstster o€ s@Pdzlsd Mdzr Mdztser | tdzdesdlz¢ dzj silsd
sfdetso | dBsdzj Czdzwtcder » Mots2Mmise yYjdzj o sDCEBIO G O
Yy dzj o 52 ¢ julr Mz JNAdEkpdisdigicacid)-O dzisizf] € tetst 1 s , Odzls ©O@
BeteW sdzd dzgso ' | Bdddlcsdi Ny CPaBlbd s dME dzs ydilsd dz' dets + W
ssSMmdyd d tBd&ZOHO® s Btsd "dd3 IsjtOf j-dgdsYtmGE s d3 ¢
Mdey OJ Is z tc oz jndz'j tc drdiEO 9 f dz@eddgjts BfjmB s\§d@CAH 7 1 W W
L CMf Jtedd3j dzlsOdz dz" = Y dotslsdzr = [ 88] -[-d&3f k) Bshzso ts
375 dsteB3Odzd L 2 Is M dif wijroy 4z Is jdglzm i decp dz® j ded v - + ¢ Mt
WsmW s d deoddidipdhdits 2 € f dz@uUsj(frdp 7 7] . 1 4 Stsbtster j cdff ¢
L f-fftej §f OtcOIs " sO¢dJ COo¢ Byett a, Victoza, Tr
BsHIWdydtelzrls Mo jtent C-B§ &) fpffddelj4sBOOE et @B j Isd & 59,
cdzt C Oc sdztstf sH tsBdddzd? GILjPYlRfEH 18 g j®eF fd dzls j L Jtetso Ols!
ddemkzdzd O [ 89] .

1 OC dz8 yd dzqd J
4l D Zdzse W OC Iststodets] L OBtsdzj 9 Odedj, §silssgz jcots
Bdesed Bd feduddzOdzd. vjd3 daj dBBjdzid, dJd3jelsmw Hs
d L d3j dzp dedazO fdzj H fipdsecfzdedz'zAE @ Y degslsf e sHW M fJ o Isd ud
yJ izse j € O, Bsclzls dcectOls! tcjh O hzs tofsdz 9 1§ Olstsgj
dL d3j dgj dzed 2 dBsclzls BT Is! sO¢d] WOCkttr COC MmMIsOtey
BOMMO dsij @™, Wiz © ¢l d @&®njs?2 ijlsoodsj. L Octew L dzdIlsj dzj 2 d
sBtOL NqdLdd. s Mmyomls: s, 1 fdejddlsdudmMédy dLd3j
His oBL i3y dztsMmis! BiHdydqdzmMCddzs OB SIsdzed S O3 MY sdz! L

Hdzv tscHddzo Odade ted] ytHtg jJdzd v w1 2.
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I rMsCOw  dzj sOdz dzs¥lsie W icEdz@ O | BOL o dlsd j d3 tShlsesd t
MddHtesddO) ,( [Aplstter 2 ftodotsHdls § eoMfdsOddL Oydd
sj 6O dd. ] BBW!Bj] M Llsdd Mdizjtelsjd? dF i3 L OB 5
LfdHj BIUuj MS Rz ¢ tsdzls te s dzs d dzj uJ ded L OteOL doh
fOssWdLdsdzsedd ! bEMdikBo s dA GEHEGo d dzj 5B R H J Bs
d Sdzdded ud MSdj deOBdzs Hjdedw Hdzv t5YJ de€ -119 ts dzas tEA ta iz
sOCY )] ftosotsHdls! dMMmdzj nse OdzdY 5 Hs5dMSkz dzOH |
BsBOKGS jtwsse, Ylstse' dzOf tejon Sl  dftssiHdets ke fdzs §f O
By JIs tcOLodls! Mw dJdzd ftetsetej Mhdtetso Olsy WdBteL dzj
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Abstract. The past crisis year 2020 brought a huge number of human casualties from the
COVID-19 pandemic, which has claimed more than 2 million lives to daee high mortality rate
in COVID-19 is associated with the development of acute respiratory distress syndrome (ARDS),
which leads to hospitalization of patients in intensive care units. In the fight against this deadly
disease, in parallel with efforts tomtrol and treat infected patients and study the pathophysiology
of this new coronavirus infection, research and clinical follgwis needed to assess the lbegn
consequences of ARDS COWI®. Research should also be undertaken to find reliable tlamda
laboratory biomarkers to predict the subset of patients who may develop or progress to pulmonary
fibrosis.

sdzg yj or jJCOMIBEERSARSCoV-2,d dzls j sMisd yd Odz! dzOw ¥ dzp & 5y dzO
&jcCdn.

Keywords:COVID-19, SARSCoV-2, interstitial lung disase, fibrosis of the lungs.
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] OdzH § d3d W Zso sets CBtetsdzOo d oz fP@EE-59 )L, OB B4z 9 Odz
CstosdzOo ( tc zGpw2k SARBSHJEZO Mjte! jLdke L OBy dedzets
o fewrLd f Jets BM' Mister 3 ttOMY tcts fids dz® s ded H 3, s Isdnizfig
My dudvdui métsets d +WWwjClsdodatsets dzj ujdzdv (o ffjte
LOBBdzj 9 Odzd Vv, dOBYVj2X YWdQQO LSIAdRSS ! ¢ ts dztsi Z3d3,j digddrd ) y J[ dit
sO¢ d fteiHr HENM d JCoNVIs QizeIea RBS AR 3R] 2 Mtk Hs § sCOB &R S
2 fstcO) Oj Is, 9 fJjtcolzs syJtej H! , tcd M JtcOlsstcdzlz &
Hf nOlsj dz/ dzr n Jf Bzls j 2 tstfdzyjctii flzf,w e Isisd3 ydmdzy wsMmlster
HdMiswypptesds ([tre) [2], Sobtster 2 WwWodzWjlbMmw f
CtetsdzOo d oz s 43. ylss COMOjIsMmw Btsdz dz' -, orydehd.
BzHjIls dd3jIs! HEBozetsotj d3j dzdz" | dzOtelzn jdzedw WERS ydd
ZOMmistsw h j RC t@BIKXss dsB tod se Ols! § tsMddj H Misdey W o "f LOHIAE tg B3
s [t 4, f OCyjdzZsdteso Odzed § @3 o dzd d3O dzd v ZO Gt
Bdtd®Otws jteseo, foLotsdvwshdn dzO0 ttOdzdzj 2 MsOHdd BBd
tcOL o dlss fyw WdBtesL dzOW dqdzls j emisd yd 0Odzr dzOw dzj 6 5y dac
dzj sBrBHJd WG tsH dzylstsB * ftcj HSlIsoa tcOIsd Is tcOLodIsdj
dzj e ¢ dn.

AdBtetsL dzjeSdm UMmdzy J[iT &

t OHdBdZzsedudi MSd E Bd hddzMmiseo O #OWA, | dalstsoe, dzwdsdis!
HoEMmMiststetsdzded | B UOE - ffisdtOq | daf®@ls s scts Migp § dzO ez I,
cOMf sdzsy jdedz" = ftojHYsYlsdlsjdzt dets o dzdy dedrn IsH j dzC
fteso jHjddd ffmdzinkzeh j2 kjttOfdd fmMdzivkzjil  csdgddls
orojHjddYy odttkMO dL GttcOddL 3O ot ddzstdddyds d fydekz L
Hdzd Is j dz! detsj  jet€te[@y, j daf | y@nls dets s d WdB oL dats § d dzl
dzj e dn. l Oy dets slsdBjIsdls! |, Yylsts dzj etsyds 2 WdsBtetst
[tre d, €0OC B s fCOLOds o djMStsd Sdn dMfd
oj dyfir e dzj cCdn Edjde hOkO tejdzscjdesdsEed U MSdj t

1l Ossdzscdyuj MSdd Ctttej dvissds [tra WodwjlfMmw HC
(rAl), Cobttts] rnOLOSIjtedLizjlsMmMw dzOyoOdz dets?2 ( tsfls
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Slsj Ctsd3, ¢dOodzdaB&d &3d @t i3 ddisj emisdyd Odz' dz" 3
MzjHkil WOLO BtteOddLOydd M trad dd Bt OdzdL Iz
Odz! 9 jsdzWtedeg" » f jtojostesHBS d cdff jtef dzOL dj 2 fdzgjo
fsmdzj Hdzj 2 MIsOHdj 2 Jitr oW CBEDY j IsT hei'lld e ¥Wdd BfffddsA odis@tc '
159 Okksfmd?2 fOydjddsse m [tr1 4, fs¢COL Oo, Yls s
tcOLjhdls! MW HB detsted3Odz! dets?2 § Otej demdd3' dzj S dnm, 02
dimmdzj Hs9 Odedd E 4% ¢ Oydy Gastsdzj ofP dzd vzd lai3jddzjdgts s+ d
fOydd dzlstse l Hdzdlsj dz' desfls & L OB sdzj 9 Odzeq W sls 1
Hdzd Is§ dz! detsfils! & L OBtsdzj 9 OdedWw B4 F Istr] Hsjfdf'n Owdzd
Hstf sdzdzd Isj dz' dz@ d3d H Odedz” d3d G tsHIse j @) B B¥ Is dzO y ks © dztizg B
tcOLodIsdw [true [4].

¢ dets B3O dz! dz" § d 3Bz dzdz” § 0 B4 - Oded L d3” dddyddteizs s
tcOLodIsds WdBtesL O dzj eS¢ dn, o SL @ISy dats, o Mmdzj HMIs o
tcjekdzwydd o' mMotsBByHJjddwY BOIsted ¢ Mdz' n § dj OWzE Pic
Jtire orLre0jl oty H,j BIEGF Vafclé gndafhelial growthdacisrls j dzd
d ydbsSddy , -6sO§JJNEODS bBOCY] EkZyOmlsekzsls o WdB:
dzj v mder 3, fsyj Bz SHdd d&8Hd &Bsckls sf wQagfls:¢iPC o
Htezdedr fHtotsdMrotsHdls dOSCtsfdjddj WdBtesB dZOMistses
Slsdzsy j ded j € sdzdzOG Jj dz0O, Yylss ftwwdosHdls ¢ ftsetej M
14 BOdztso O dzgz o s BBz, f sdetcOtls d BOSwsW Ocd / a3
LOdMdBsMIsd sls BJStosmicj HT sCOL " 9 0ls! ftoso st C
Hj2Mlsadj [ 8] .
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fsCOLT 908 ls, Yybsts Btsdzjj yYyid k2 Ibtejlsd or LHBteBo j
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Zzic¢dm 5 SCdMd LodzgitsFpHz@) BB fzj 25pi3¢ sMisd dzj 6 ¢
9T edzZv HY IsB szl Jd nlzuh d dzq z f OydJ dzls tsojdzlz 5C ts Iy tstis'dzfz
L OB 5 dzj[H0O dzd W

1 JLEmMdztse dats,  Isfifeg BUeds’Isifin W dz@iBsddeGH] ded W, ylstsB ' Y te]
tejIsdSEdzv ydw dzj sBtcOIsdd3r 2 WdeBttsL [ 11], AW € O>
swyJjdzts?2 Wsttddts?2 LOBtSdzjoOddw BSdzjJ MEC dzsdader ¢ toC
COVID-1 9 dzO f es¢ toj Mingd dzds o Oxlzd Jjf O wdsjdrizls s 1) tc Odzj J
ddzls j emlsdydOdz! dz" d3 L OBtsdzj 9o Odad j 53 dzj e S dm ofmj Jhj

o0 Htkzedr NISOBRBBO Mmj d3j 2 ifoaVO (¢ sERD o ( iz Hiso j
ftejuHr HEMd] cetHr Mudlsoddn' of MEEsd OlcGOY-HK 8
9" LM 908l HWWEZLAts] LOBBdzjoOdedj dzjceCdn. 4 56 dzO
i tod d3j tc dzts Yd tegL HoO J dzj H j dzd f sm@pV { 8w & depzizd s
tcjsdSkdzvtedsr | dLd3j dzj dzdvw, Cwlstster §j Mt cOd{BIsmw &
[ Odedzr | Btsdzjj Hdzdlsjdz' detsets dzOBdzs H jdedw (15 dzjls
OdsdBBOdZzdd Blsdiji yorlsmw k& 4, 6% f @pdVvi dilsisde],. dnelistisgvy it
o' dzjydeh dj mw s MERS, B4 dzd 4  SHEEEdesd i3y dsip®
HECOE Blsp@ WdBteSLdZr » OdesdzOdzd?2 ftedd3j tedets 2 Istey
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MisjtfJd MsObtydtsects WdBtksL O dBsyjls ftode jMmisd ¢
fsyddzr n §Oyd) dzlstse , -1fls tc @B cddrn JCOVKISB ster 7 jBSC ks

d LOBGdzjoOded™ dzjcSdn [20]. v Ekfls@rzse df defid]
COVID-19 fwslstjBldlsiw Hodkdshesydy j §shmdjHkzshdj
fejHf skOEOk! , Yl 10 fkcHAlEs o .JOls LdAtsklsD B d M k¥

"deLEd, O kOGCy) Mss2¢dd dod fesctwj Mhdlkzs h dd
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teso dzgj dzOMmJ dzj dzd W .
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dMosHOoBd [ 2] . ] 51 ksl &y das dzgd @ d A ©(jHE SEAPE @4s
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HjLOHOYfIsdode n d BBz dzdzypdisteje@BEHBEL p" Mp BB R B2dt Y
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tcOMY sL dzOo Oded W sBtcOL 5o, ClsstcOW Mftsotsy HO Is
ftoesosMf Odzd Is j dz' dz" = ydistsC ddusthdzsh S hMiged@s 9d ©t59 j -
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v O¢, tcjLlzdz sOIsT dzj HOo dzj 65 dMmMMmdzj Hiso Oded W )
i dzj o 3sded J 2, 9 " eV dzdzts & SERB8tr - tcOL o d dzO ! Is w
dzj H sMIs O tsydes mis? Hi cdzmistc tetso Odzd dz@ @d | & eztzip fla@etiz@

HdMtej ezdvydd ddzd MddzHietsBO OCIkdoaOydd dBOStsW Oc
nOOSIsjtedL zs h Owfmw  dad tDSRis 2( SIHSfgY tod) L) ) @ gzR  dHjLdasizd M
Bsdsydls On CD14, d Mftetsoatsy HOs h QW fw GdzzB tsC d
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Btsdz h JdeMlsea © f Oydj dzelsse. ¢olsster dMMmdzi Hise Odedw 21
Bsdesydlstses, o8B izdd@NFyeI, | losL sy dets, MY smtss Mls:
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COSC ttsfriIsCk BftcjHjddls! BOtSjter tdMCO MmMdd tels dats
BOIsj BOIdyj MEsets disHj dzdtetseo Odgd W, (@o9stste’ o ' w jakzd dfd
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d dzdhiWsydls’ [ 23] . Il sorhjdedy BkEtetseodw [ 714, ¢ Oo¢
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fsmisswdedj oty Odzg dscp™ . dtsd B3W otz dizf[v) Iz -1490 i J dgsdsxsjo s
B Is! Ctedlsduj MS ddz ddOR Is Sdesdz, iyls e W LLO@B s dzj © Odzed W

) SotejyHjddg j Odzt o jtsdzwtedsy j {fdlsjzdOd dz j € dzj
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[tr 4, Colster | Ctotcj dzdtetso Odzd Mts Mmd3d to-k teteigps 6 52
fesf ijflsdH CokzzOosgappPo s | e O sTH - sdzd®@dzj azPts dzv
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tcOMMdizOIstcd o Ols! o tsL sy desMls dmf sdz' L so OdzdwVw Odzlsd W
dzd dzls | HOHIAJ@ ©HtsSB 6] dzdz’'d A TG Gzls  Hed f OWIOISO, Ctslsster |,
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Abstract. Under the supervision there were 101 patients with chronic gastritis. The article
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Abstra¢. Respiratory diseases, which occupy a leading place in the structure of child
morbidity, tend to recur frequently, especially in early childhood, and contribute to the chronization
of the process, reduce the quality of life of children and their parEhis.work is devoted to an
urgent problem: the treatment and prevention of acute pneumonia in young children from large
families. Timely diagnosis and pathogenetic therapy of acuieurponia will help to ease
theseverity of the process, avoid possiblenptications, and develop rehabilitation measures.

sdzs yJ o' Ji dijdatips@izd W, dBBdeSGSH J IsdzOW g d3r w, € dzd dzd "
Keywords:pneumonia, large family, clinic, laboratory indicators.
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Abstract. Inflammatory periodontal diseases are a serimaslical and social problemand
the effectiveness of the provision of medical and preventive care to patients is determined by a full
diagnosis of the disease, a competent selection of methods of treatment and rehabilitation,
areasonable combination of dfapeutic, surgical, orthedic and physiotherapeutic measures.
Complexity and an individual approach are the main conditions for successful treatment, which
directly depends on the level of professional knowledge of dentists. The aim of the study was to
analyze the level of competee of dentists on the methods of complex treatment and rehabilitation
of patients with inflammatory diseases of periodontal tissues in Bishkek. Questioning of
respondentd 8 7 , statistical. For thés sAwarye n eas sq uoe
Princi pl es of Di agnosi s and Treat ment of Per |
14 questions that reveal the ideas of dentis&sapists about modern principles of classification,
diagnosis and treatment of inflammatoryedises of periodontal tissie\ccording to the results of
the questionnaire, low competence in treatment issues was revealed: 88.5% of the training at the
advanced training courses took place on avera
did not have a qualification tegory; Assessment of knowledge of the main stages of complex
treatment® 66.7% did not give an answer, and 33.3% (29/87) noted various options for treatment
stages and their combination. Evaluation of AMP use: 57.5% indicatedmaazole, 55.2%b-
lactam antibioticsd amoxicillin and amoxicillin, thend lincomycin, erythromycin and
chloramphenicol. Inappropriately prescribed: chloramphenicol, the frequency of administration of
which should be 4 times a day; erythromy@in3 to 4times a day; lincmycind 3-4 times a day,
amoxicillin in 76.4% of cases, it was also prescribed irrationally, the recommendéd 8riemes
aday. In 50.6% of cases, analgesics and fluoride and calcium preparations were correctly used for
symptomatic theapy, 49.4% of casendicated the need to remove dental plaque.

S dz¥ yd 9" Jf OedssiosQizls d Is, tod MY sdzH J dzls, OdzS j s tetso O dac
Keywords:periodontitis, respondent, questionnaire survey, treatment, competence.
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