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OU3UKO-MATEMATUYECKHUE HAYKH | PHYSICAL & MATHEMATICAL SCIENCES
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ACHUMIITOTUKA PEIIEHU CUHT YJIAPHO BO3MYIIIEHHOM 3A JAUM

©Axkmamos A. A., SPIN-x00 8377-0954, Owckuii cocyoapcmeenHulll yHUsepcument,
2. Ow, Kvipevizcman, abdilaziz_akmatovi@mail . ru

ASYMPTOTICS OF SOLUTIONS TO A SINGULARLY PERTURBED PROBLEM

©Akmatov A., SPIN-code 8377-0954, Osh State University,
Osh, Kyrgyzstan, abdilaziz akmatovi@mail.ru

Annomayus. B pabore ucciaenoBaHa acCUMNTOTHKA PEIIEHUM CHHIYISPHO BO3MYILIEHHBIX
midepeHunanbHbIX  ypaBHeHuH. Hynmm  coOCTBEHHBIX — 3HAueHWM  Marpullbl  JeXkar B
neiicrButenpbHO ocu. [lepexonst K KOMIIEKCHOM IJIOCKOCTH ONPENENIMM OTpPHULATeIbHYI0 001acTh,
B KOTOpPOW IPOBOJIUTCS UcciaeoBaHue. JINHUM YPOBHSI ITOJHOCTBIO MOKPBIBAIOT 3Ty 001acTh. OnHa
U3 JMHUN YpOBHS pazienser o0nacTh Ha 4eThlpe yacTh. B kaxaod u3 3TUX yacted obnactu
BbIOMpaeM myTH wuHTerpupoBanus. [lyTw HHTErpupoBaHMs HOJKHBI OBbITH YOBIBAIOUIMMHU OT
HayaJlbHOU 10 mocienHed Touku. [IpoBons BBIUMCIEHUS 1O BHIOPAHHOMY IIYTH HHTETPUPOBAHMUS
MOJYYHM ACHMIITOTHYECKHE OILEHKH PEIICHHH CHHTYISIPHO BO3MYIIEHHBIX Au(depeHnnambHbIx
YpaBHEHUH.

Abstract. The work examines the asymptotics of solutions to singularly perturbed differential
equations. The zeros of the matrix eigenvalues lie on the real axis. Moving on to the complex plane,
we define the negative region in which the research is carried out. Level lines completely cover this
area. One of the level lines divides the area into four parts. In each of these parts of the region we
choose integration paths. The integration paths should be as decreasing from the starting point to the
last point. Carrying out calculations along the chosen integration path, we obtain asymptotic
estimates for solutions of singularly perturbed differential equations.

Knrouesvie cnosa: cuHrynsspHOE BO3MYLIEHUE, HAYAJIbHAS TOYKA, TMHUU YPOBHS, 3aTATMBAaHUS
IIOTEPHU YCTOWYNBOCTH, ITyTh UHTETPUPOBAHMS, ACUMITOTHKA, MAJIBII IapaMeTp.

Keywords: singular perturbation, starting point, level lines, tightening of loss of stability,
integration path, asymptotic, small parameter.

B paGore paccmarpuBaeTcs ciydaid, KOrjaa Hy/ld COOCTBEHHBIX 3HaYeHUI MaTpuLbl D(?) nexar
B JeiictBuTenbHOM ocu. Ciydaid, korja Hyld COOCTBEHHBIX 3HAU€HHMH Jie)KaT B KOMIUIEKCHOM
IUIOCKOCTH paccMarpuBainch B paborax [1-2, 4-6] U [O0Ka3aHO YTO BBHITIONHSETCS SIBICHUE
3aTSATUBAHMS TOTEPH YCTOMYMBOCTH PEIICHWH CHHTYSPHO BO3MYIICHHBIX Au(depeHnnaIbHbIX
ypaBHeHuil [5]. Llens uccnedosanus: nokazatb aCUMITOTUYECKYIO OIM30CTh PEIIEHUN CUHTYISIPHO
BO3MYIICHHBIX U (EpeHINaNbHbIX YPAaBHEHHH W COOTBETCTBYIOIIMX  HEBO3MYIIEHHBIX
YPaBHEHUI, B Cllydae CMEHBI yCTOMUYNBOCTH HAa OCHOBE KOHKPETHOI'O IIPUMEPA.
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Mamepuanvt u Memoowl ucciedo8aHus
PaccmoTpum 3agauy

&X' (t,£) = D)X(t, £) + s[h(t) +  (t, x(t, £))] (1)

X(ty,€) = x° (€),

x°(&)| = const (2)
e 0<& — mamsiii mapamerp, telt,,T], f(t x(t,&)) = colon(f,(t, x(t &), f,(t, x(t, &) ,

h(t) = = colon(h, (t), h, (1)), D(t) = (ﬂ(t)

, tme A(t) =t -1, x(t,&) =colon(x (t, &), X, (t,&)) -
MCKOMasi HEU3BeCTHAs (DYyHKITHSI.

Jlyis perieHust MpaBoi 4acTH mocTaBlIeHHOU 3aqauu (1) TpeOyeTcst BHIOTHEHUE CIIETYIONTIX
YCIIOBUIA:

Ul. f(t,x) eQ(I:|) - IPOCTPAHCTBO AHAIMTHYCCKUX (DYHKIUMH B 00JIacTH H , f(t,0)=0,
Hf(t,i)— f(t,%)”s M xHi—i

U2. A(t)=t-1<0, 0<t<1; A =0; A(t)=t-1>0, 1<t<2.
HMeeT MecTo ciieyronas Teopema:

, 0<M - HCKOTOpPasA MOCTOAHHAA.

Teopema. Ilycte BbimonHensl ycnoBuss Ul-U2. Torma Vte[O,Z] pemenue 3amaun (1)-(2)

CYLIECTBYCT, CAMHCTBCHHO U JIAA HCTO CIIPABCJIMBA OLICHKA
[x(t,e)|<CVe (3)

rne C—const.
Jokasamenvcmeo. 3anauy (1)-(2) 3aMeHUM MHTETPAIbHBIM YpaBHEHHEM

t t t 4
x(t, &) = x°(&) expe j D(s)dsJ + j exp[% j D(s)dsj[h(r) + f (2, x(r, &) [dz @

Jlns  j[okazarenbcTBa CYHISCTBOBAHMS pelIeHUs ypaBHeHHs (4) NpPUMEHUM METOJ
MOCJIEI0OBATEIHHBIX TTPUOIMKCHH.
[TocnenoBarenbHbIE MPUOTMKEHUS OTIPEIECTUM CIIETYIONUM 00pa3oM:

X, (t,e)=0,
1 t t 1 t (5)
X, (t,2) = x*(¢)exp| = [D(s)ds |+ [exp| = [ D(s)ds |-[n(x) + T (z,, 4 (z,£) o=
2 0 0 ¢ T
e X, (t, &) = colon(x,, (t, ), %,, (t,£)), neN.
Hanee O6ynem cumtare, uto t =t +it,; =17, +ir,, Tne t,, t,, 7;, 7, — JelCTBUTENbHBIE

MNEPEMECHHBIC. TOF)Ia MMOJIy4YrnM
i i t2 1 ) 1 2 .
[A(s)ds = [ A(s)ds =t =E[(t—l) ~1]= E[(t1 “1) -2~ it, (4, 1),
t 0

u(t,t,) = Rej/i(s)ds - %[(t1 S1P -2 -1]= %[tf —ot, 2],
0
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g(t,,t,) = Imj%(s)ds =t,(t, -1).

CrnpaBeJTMBbI OLICHKU:

1 ty+ity =1 0
[At, )] = | (e)exp| ~ [D(s)ds |[=O(e) , mpu uft,t,) <0, me DO=|" "~ |,
A -
X’ () = colon(xf (&), %3 (8)) , ||A(t1,t2 )|| = Colon(lAl(tl,t2 )|,|A2 (tl,t2)|) . Ilostomy  Oynem
paccMmaTpHBarh 3aMKHYTY0 obnacte H, = {(tl;t2 )iut,,t,) < O} (Pucynok 1).
y =0 A
t, y=0
H 0
>
0 2 t1

Pucynok 1. O6macts H,.

ty+it,
Ecmu (t,,t,)e H,, 10 xf(g)exp[— j (s—l)ds} =0(e).
¢ 0

Jlst Toro, 4ToOBI MOCIEA0BATEIbHBIC NPHOIIKEHHUsST ObLTH OTPaHMYCHHBIMU BEIHYHHAMH,
HEeoOXOMMO BBINOIHEHHUE, yenosus U(t,t,) —u(z,,7,) <0 To ecTb MyTh MHTETPUPOBAHUS JIOIKEH

ObITh TaKMM Kak YOBIBAIOIIMM OT HayaJbHOW TOYKU /10 MocieaHeil Touku. Takum oOpa3oM, myTh
MHTErpupoBaHus OyaeM BbIOMpATh TaK, YTOOBI UMEJIO MECTO HEPABEHCTBO

u(t,,t,) <u(zy,7,) (6)

OT HayaJIbHOM TOYKH 10 KOHEYHOM TOYKHU (t17t2)‘ DTO eCTh ITIaBHOE Tpe6OBaHI/Ie Ha BLI60p

NyTH WHTETPUPOBAHUS ISl TOCJIENOBaTeNbHBIX NpUOMMKeHUH. s Bcex MocienoBaTelbHbIX
NpUOTMKEHUH TyTh UHTETPUPOBAHUS OyJIeT HEM3MEHHBIM.

ITycts u(t,,t,) =y ((tf -2t —tzz): 2;/) rae y — aedcrButensHoe uucio. Ecom y >0, 1o
runepOonsl OyIyT pacroioKeHbl IpaBee OT ocoboit kpurmueckoit ymaum U(t,t,) =0 . Ecmm
—1< y <0, To runepOoBl OymyT PacHONOKEHHI JIeBee 0T 0co00ii kpurHyeckoit muuun U(t;,t,) =0.
Ecmn y =—1 1o rumepOoIIbl BEIPOXKIAFOTCS HaA IpsMble t, = i('[1 —1). Eciu y < -1, To runep6oisl

OyJeT pacnonokeH Bepx (BHU3) MKy ABYX HNPAMBIX t, = i(tl —1) (Pucynok 2).
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y=20 A
t, y =0
Y~
T \\ “—
\ —-1<y<o0
y>0
y >0
>
0

2 L,

y=-1

Pucynok 2. Pacnonosxenus nuHuii ypoHs B obnactu H .

s mro6oit  rumep6onsr  U(t,t,) =y mpamoit t, =t -1 wm t,=-t +1 sBuagercs
aCHMIITOTOH.
Jlyist Hac 0coOBIiT HHTEpeC MPECTABIIOT IOBEACHHS PelleHre Ha oTpeske 1<t <2.

[lycts obGnactb H MHOXECTBO TOUEK (tl,tz) OTPAaHWYMBLIUM C JIEBOW CTOPOHBI IOy

npsmMbIMU t, = i(tl ~1++e ) (1—\/2 <t < +oo) C NpaBOil CTOPOHBI OrpaHMYEHa MOJIy HPSMBIMU
t,=*(t,-2) ( 2<z,<+0 ). H=H,UH, , me H,={t.t,):(t.t,)eHut, >0} ,
H, = {(tl,tz):(tl,tz)e Hut, ZO} . CnpasemymuBo: H, N H, :[1,2] ; H,, H, — cummerpuuno
OTHOCHTENBHO JieiicTBUTENBHOM ocu Ot; 1 00e OecKOHEYHbIE 00NacTH.

Pemenne 3anaun OyaeM olleHUBATh B 3aMKHYTOH oOmactu H,. Eciom myTtn mHTErpHpoBaHHs
CUMMETPUYHBI TO Cpa3y IIOIyYUM, OLEHKy pemieHus 3agadn B H, . Takum obGpaszom, Oynem
OLEHMBATh penieHue 3afgaun B obmactu H, . ChHavama omnpenenuM yOBIBarOIMKA ITyTh
MHTErPUPOBaHUE 17 3aMKHYTOI obmactu H, .

Tycrs (t,,t,)eH,. Torna t,-1>0, t, >0; (t, —1)+t, >t, —1. Mexny aByMs IHHUAME
yposust U(t,,t,) =0; u(t,,t,) =—y mpu t, =0 umeer mecto HepaBeHcTBO 1>t —1>1—2y . JIunus
yposas U(t,,t,) =0 paBHOCHIBHO paBeHctBy (t, —1)° —tZ =1mwm t> —2t, —t2 =0, a Takke IHHEKM
yposHs U(t,,t,) =—y paBHOCHIbHBI paBeHcTBam (t, —1)° —t? =1-2y wma t7 -2t —t2 =2y .
Mesxy AByMs TMHUSMH YPOBHH JISKAT 9aCTH NCKOMOW HNK K .

Yepes3 I' 00603Ha4nM MHOXecTBO Todek rumepbonsr U(t;,t,) =0 Ha miockoctH, a wepes [

0003HauMM mpaByro monosuny runep6onsr U(t,,t,)=0: I, =1""H,. [Be nmuaun runepOomsl
u(t,,t,) =0 u npsimoii t, +t, =2 mepecekaoTcs B eMHCTBeHHOM Touke (2,0):

u(t,t,)=0 _1P —t2 =
{(1 2) I (tl 1) t; 1.
t,+t,=2 t,+t, =2
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@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 15



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

3amnuieM B BUIIE

t, —1)+t, wm (it =2

1
(tl_l)_tz :( N . {(tl_l)_tzzl
t,+t,=2
Otcrona nosy4uM €IMHCTBEHHYIO TOYKY IIEPECEUEHUs ABYX JIMHUMI (2,0). ITo BepTuKanbHOU
npsiMoit Touku runepoonsl U(t;,t,) =0 mexar Bblme (He HUXKE) Y€M COOTBETCTBYIOIIHE TOUKH
npsiMoii t, +t, =2 . TlodToMy i TOuek TUneponbl MMeeT MecTo HepaseHcTBo (t, —1)+t, >1.

Takum oOpazoMm, A Toyek rumepOonbl /), CHpaBEIJIMBO HEPABEHCTBO: U3 (tl—l)2 —-t2 =1
1
(t, -1)+t,

Ilo BeprukanbHOWM MpsAMOM TOYKM TUnepOoOsbl [, JeKarT Bbllle ( HE HHUXKE), YeEM

noyunm (t, —1)—t, = <l iwm (t, -1)-t, <1. Orcioma t, —2<t,.

COOTBETCTBYIOIIME TOYKH NpsMon t, —t, =2 ((tl —1)—t2 =1); 10 rOpU30HTAILHON MPAMOI TOYKH
runepOobl /') JIeKar JIEBee YEM COOTBETCTBYIOLIHE TOUKHU IPSIMOM.

Taxkum obOpasom paccMmorpum mpsmyro t, =t, —2 , mo KoTopoil cmyckaercs +oo (IIoc
GeckoneunocTs) 1o Touku (7,,7,), 7, =t,, 7, =t, + 2, (t,,t,) — KoHeunas Touxa Ha obnactu H, .
Mo mnpsamoii 7,=7,—2 or HauambHoii Touku (2,0) mo ( 7, =+w0 , 7, =7, —2=+w0 ) myTh
Bo3pacratommidi. Ham HyxeH oOparHbpiii myTh. CrenoBaTenbHO, HYXKHBIH HaM IyTh OyAeT
yObiBaromum. Jlanee ot Toukn (rl,z'z)= (t1 +2,t2) 110 TOPU30HTAILHON MPSIMOM 10 TOYKU (tl,tz).
DTOo ecTh HOCIenHMil OTpe3ok myTH. |, = {(2'1,72):2'2 =t t,+2>27 2> t1}~ Taxum oOpaszom, myTh
UHTETPUPOBAHUS AN BCEX  IOCIENOBAaTENbHBIX  NPUOMMKEHMH  OyaeT  HEU3MEHHBIM:
=1, ul, Ul, Ul,, rre

l, =[01-z|

I, = {(11,1'2):2'2 =7, -1+ Jel-e < 7, < +oo},

I, ={(r,,7,):7, =7, —2,+0> 1, >t, +2},

l, ={(z,.7,):7, =t,,t, +2> 7, >t }.
Bo Bcex BbIlIe YKa3aHHBIX ITyTH WHTETPUPOBAHUH yCIIOBHS (6) BBITIOIHSIETCSI.
M3 (5) oneHnM nociaenoBaTeNbHbIX TPHOIMKEHHI HA 3aMKHYTOH obnactn H, .

X, (t,€) = X2 (&) exp[lj'/l(s)dsJ +j.h1 () exp(ij.;t(s)dsjdr.
3 0 0 3 T
3mech REIZ(S)dS = %[(tl —1)° —t2 —1]5 ut,,t,) <0 mpum (t,,t,)e H, =H, UH,.

[TosTomy |A1(t,5)| = =0(&) npu (tl,tz)e H, . Ocraercs oueHuBarhb

) exp(%j/l(s)dsj

t t
BenmmuuHE |, (t, &) = Ihl () exp(ij.ﬂ(s)dSJdr. [peamonoxum, 9to |h1 (z')| =0(1) npu (tl,tz)e H,.
0 3 T

Torma ||1(t,8)| = O(l)jexp(%(u(tl,tz)—u(z'l,z'z)))|dz'| ;e 1 =1, ul, ul, Ul;.
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1). Bynem orieHUBaTh BETMYUHBI
J'exp( (u(t,,t,)— u(rl,rz))j-|dr|.
[Tyctp te [O 1-e J . Tornma
1 1 1
u(tl’tz)_u(fl’TZ):E[( 71 ] Z'1)(t +7, - )] E[(Zt )( _'[1)]S
<-Je t,-7)= Je (z, —t,). Takum 06pa30M

:\/E{l—exp(—%ﬂ=o(\/;)- |

Honyqua OKOHYAaTcCJIbHasA OLICHKAa

_[exp[ (u(t,.t,) - u(rl,rz))j~|dr|=0(\/z).

2). PaccmoTpum uHTETpa

_[exp( (Ut t,) —u(z, z'z))j-|dr|.

3necs |, = {(2'1,72):1—\/2 <7, <+0,7, =7, —1+\/E}.
1 1
u(z,,z,) :E[(Tl —1)* -2 —1]25[2(11 -1Ne +5—1].

J‘eXp(i(u(tl,tz)—u(rl,rz)))|dz.| - \/Eexp[u(tl'tZ)jx
I, 2 £
J‘eXp(i(u(tl,tz)—u(rl,rz))j.|dz.| - ﬁexp(U(tl,tz)jx
I, 2 £

_ f eXp(—Z\/;(Tl ;1)_5+1]-dr1 :\/Eexp(u(t tz)j,

1-Je 2
b
. -2 -1-e+1
-lim j exp( 8(712 )oe ]drl.
Potad 17\/; g

TMycts b—const, 1— /& <b < +o0. Torna

\/Ej‘ exp[u(tl’tz)_u(rlifz)sz_l:\/Eexp(u(tlltz))
1-Ve

& 5

2 j' eXp(_Z‘/E(Tl—l)—g“Ll].drl=—@exp(u(t1’t2)}.
e 2¢ €

~2Je(r, -1)-e+1 b (t, tz)j.
2e £

—G)
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2¢ 2¢

exp[g—_'_lj—exp(_Z\/E(b_l) —g+1ﬂ _ 2.
Xp[u(tl,tz) —u(1—\/E,0)]_exp[u(tl,t2) _u(b,b—1+ JZ)H _
& &

:_ 28[0(1) - 0(1)] =0(e).

3,[[6013 OLICHKa OT BCIIMYHHBbI b ne 3aBucur. Takum 06p330M, IIOJIyYHM OLICHKY

Jop| H1)= U0 g o).

u(t,t.)—-u(zr,,z
Tenephb BBIYUCIUM MHTErPAT jexp( (t,t) -u(x 2)]-|d 7| e
&

I2

l, ={t,.t,):+0>17,>2,7, =17, -2},
(e 72) = 2| ~1F 22 ~1]= 2 [(e, -1 -1]=
71172)_5(71_1) -7 _1_5(71_1) _(71_2) -lj=7,-2.

b u(t,,t,) —u(z,7,)
J oo it

ITycts 0o >b >0, b—const. Paccmorpum unTerpan j|d T| . 3nmecn

b

de|=v2dz,, u(s, ) =17, -

7,=1,—-2,dr, =dr,

[Toaromy
t)+2 _ t+2 2—
[ exp(u(tl’tZ) gu(Tl’TZ)j-|dr| :\/Eexp(—u(tth)j | exp(—zgrljdn =
_ 22 exp( (t,,t 2)} Xp[z le
2¢

2 = /8¢ exp( bt ))[expﬂzngj

_exp( ;gﬂ \/—g[exp(u(tl,t) u(b,b - 2)) exp[u(tl,tz)—u(tz+2,t2)ﬂ=

& &

=80 —0@W)]=0(e).

Takum 00pa3oM, osTydeHa OIeHKa

J‘exp[u(tlitz)_U(Tlvfz)j.|dr| - 0(e).
&

I,

OcTaercs BBIYUCIUTD HUHTErpan

Iexp(u(t“tZ)_u(rl’TZ)j'|dr|.

&

3nech
I, ={(z,,7, 7, =t,,t, +2> 7, >t )},

u(t,,t,) —u(r,,7,) :%[(tl _1)2 _(Tl _1)2]3 _(tl _1)(71 _tl)'

Honyqu CJIETyIOIINN NHTErpall

ex ut,t u(z,,z,) |-ldz < [ex w-dr.
j p| = (ut,.t,) ~u(z,,7,) |-[de] j p s
&

3
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PaccmoTpumM nBa ciyyvasi:
1). Ilycts Je < t, —1. 3necs O <b—const:

J.exp[u(tutz) ;u(fl’rz)j'|df| < ]l. em(_%jwdﬂ -

t,+2

I3
B O(e),npu t, € (5;2],
B O(x/z)npu t e [1-1-\/;;5]'
2). Cnyuait 1-e < t, <1+ Je . Torna OyneM UMeThb

t, Y
J‘exp(u(tlltz) ;U(Tlffz)j|dz_| - 0() J‘ exp[— (Tl 81) J,|dz-l| -

th+2

= O(l)tzjt exp[— MJd T, .
t, €

7, -1

J2e
r, =1++/2es, dr, =/2¢ds, T, =t,s =

IIyctb =S. Torma

t, -1

@Texp(—sz)ds < Z@Texp(— sz)ds =2¢r.

Paccmorpum |, = {(rl,rz):rz =t,,t,+2>1 Ztl}. ITycTe
T ={t,t,)1-Ve <t, <1t, =t, -1+ /& |,
T={t.t,)1-e <t, <1t, =t, ~1+ /2|,
H,=H\T.

3amernm, uto ecim (t,,t,)e H,,, To Bemmumma u(t,,t,) y6sBaer mo myrtu |, . Ecom

(t,,t,)eT, To Benmumna u(t,,t,) yossaer o mytu |, mpu 1<t, <t, +2, Bo3pacraer no myru |,

npu l>t 21— Je . D10 Ha ouenkn peuieHusl CymecTBeHHO He BinseT. IlycTs (tl,tz)ef. Torma

Oyaem umeTh 1o myTu |, :

t,+2 t,+2 2¢
1 2 2 t I A
_ Iexp (t,-2) _(Tl _1) drl+fexp (tl 1) (Tl 1) dr, .
2¢s 2¢
t,+2 1

]1‘ exp[u(tlitz);u(flifz)).|dT|: ]1‘ exp[(tl_l)z_(fl_l)zj.drl =

ITycte (tl,tz)ef. Torpa |t1 —]1 <¢,mpulzr7 >t >1-+¢, |1'1 —]J <. [TosTomy

]l%exp((tl 1F (r, <1 J s, ~olz).

2¢

i exp(@l e Jdrl _ol\s).

th+2 28
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+o0
T
VYureno, yro unrerpai Ilyaccona IeXp (— s )dS = PR B urore monyuena orenka
0

Jexp(u(tl’tZ)_gu(Tl’Tz)j.|dr| =0(e).

Jns  mepsoro mpubmmkenus X, (t,€) copaBenauBa OLEHKa |Xll(t,g)|=0(\/z) pH
(t,,t,)eH,.

Takum 00pa3oM, UMEeT MECTO OILICHKA, €CIIH (tl,tz)e H,, o
%, (t, &) < CVe 7

rne 0 <c—const.

Ananorn4so oreHka (8) BepHa st |X21 (t, g)| :

Paccmorpum npsmyto 7, =7, —2. Jlanee paccMOTpUM 0C00Y10 KPUTHUYECKYIO JIMHHUIO.

u(t,,t,) =0 wm (t, -1)* —t? =1.

Ocobas kpuTHYecKas JUHUA U npsaMas t, =t —2 nMeeT eMHCTBEHHYIO OOLIYIO TOYKY (2,0)
(Touka TiepeceueHUs JBYX JIMHHHA €CTh (2,0) ). Hus Toyexk 0cCO0OW KpPUTUYECKOH JIMHUHU

NpUHAAIekKauX Ha H, crpaBeUIMBO HEPAaBEHCTBO (tl —1)+t2 >1. ITostomy [uid Touek 0co0Oit
. 1 1
KpuTHYeCcKOr muunn U(t,,t,) =0 nmeer mecto (t, —1)-t, = ————— <~ =1. Wi (tl ~1)-t, <1
(t1 —1)+ t, 1
, t, —2<t,. Takum o0pa3oM, II0 TOPU3OHTAIM TOYKH 0COOOH Kpurmueckod smHuu U(t,t,) =0
JEXKUT J€Bee OT COOTBETCTBYIOMIEH Touku npsmoil t, =t —2. Ilo BepTHKaaM TOYKHU TUNEPOOIIBI
u(t;,t,) =0 nexuT He HIKE (BBIIIE), YEM COOTBETCTBYIOIINE TOUKHU NpsAMoit t, =t, —2.
Taxum oOpasom, oneHka (8) mmeeT MecTo s BCeX TOYEK 3aMKHyTol obmactu H, .
Amnanornyso Juist obnactu H, nmeer Mecto oneHka (8).
Tenepp paccMOTPUM CXOAMMOCTH MOCIEIOBATEIbHBIX NpUOIMKeHuit . Ecnu (tl,tz)e H, 1o

CIIpaBCAJINBa OLICHKA
[% (&) <CVe, 0<c—const. (8)

B panbHelieMm, MNOJOXKUTEIbHBIE TOCTOSSHHBIE BEJIMYHUHBI, KOTOPBIE B PACCYKICHUSX
CYIIECTBEHHOMN POJIM HE UTPAIOT, U TIOATOMY 0003HAYMM OHO#M TO# ke OykBoi C . Torma

I, (4 £) = x, (t,£)] < M j”xl(r,g)”exp(u(tl’tZ)_u(rl’TZ)j.|df| <
| &

< MC\/EJ‘exp(u(tl’tZ) _u(rl’rz)]~|dr| < (C\/E)2 .
| &

[Tonyuyum

%, (t8)— %, (t,2)] < (Ce | ©)
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@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 20



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

Jlanee, mMeeT MECTO OIlEHKa
%t &)~ %, (&) <(CVe ), (n=12,..) (10)

N3 (8)-(10) mpu ycnoBuu CJe <1 CIIEIyeT, 4TO IMocienoBareabHOCTh GyHkumit X, (t,&) B
obmactu H paBHOMEpPHO cxomuTcs K Hekortopod ¢ynkmmm X(t,&) € Q(H) , xoropass sBusercs

pemenueM (4). EnnacTBeHHOCTD pemenus odecneurnBaercs ycnouem UL, Teopema mokazaHo.

Pezynomamot u o6cyscoenus
Jlunmm  ypoBms U(t,,t,) =—-1 nemar obmacte H, Ha wuersipe uactu. Tpum u3 HHX

COOTBETCTBYIOT YCTOHYHMBOMY WHTEpBaJy COOCTBEHHBIX 3HaueHWd. Vcmomb3ys ycioBuUs
YCTOMYMBOCTH, TOJYYUTh OIEHKY pemieHui 3amad (1)-(2) Ha 3Tux Tpex oOnacTsax, HE SBISCTCS
ci10kHbIM. OcOoOBIN HHTEPEC BBHI3BIBAET HEYCTOWUMBBINA OTPE30K [1,2]. [Toatomy pemenus 3anad (1)-

(2) ouenum B obnactu H , KOTOpOif 0OXBAaThIBAET OTPE3OK [1,2]. Bri6upaem 1myTH UHTETPUPOBAHMUSI,

yUUThIBast ycioBue (6), B UTOre MOIYYUM OLEHKY perieHus 3anad (1)-(2).

Boi6o0wi
Chydvaii, Korga HyJIH COOCTBEHHBIX 3HAUCHHH JIeKAaT B JCHCTBUTEIHLHOW OCH paHbIIC HE
paccmarpuBaiicsi. [IoTOMy 4TO, HE BBIMOJHSCTCS SIBJICHUE 3aTATUBAHHUE MOTEPU yCTOWYMBOCTH [3].
Oxazanoch, 4TO CYHICCTBYET yOBIBAIOIIME ITyTH WHTCTPUPOBAHHS, M TMEPEXOJ K HEYCTOWIHMBOMY
WHTEPBAITy OCYIICCTBIIICTCS OCCKOHEYHO YIAJICHHON TOYKe. 37eCh HCIOIb3yeM TIOHSATHE
IIPOEKTUBHOM T'€OMETPHUH O MapaUICIbHBIX IPSIMBIX.
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AHAJIOTI 3AJTIAYM JAPBY JUIA TNIHEPBOJIMYECKUX YPéBHEHI/Iﬁ
TPETBEI'O ITOPAJKA B ITPAMOYI'OJIBHO TPEYI'OJIbHOU OBJIACTH

©Acwbinoexos T. /l., SPIN-x00: 9969-4837, kano. ¢puz.-mam. nayx, Quickuti 20cyoapcmeeHHblil
yHusepcumem, 2. O, Kvipeviscman, atd5929@mail.ru
©Hypanoe b. I11., Ouickuii 20cy0apcmeenHvlil yHusepcument,
2. Ou, Kvipevizcman, nuranov2014@mail.ru

AN ANALOGUE OF THE DARBOUX PROBLEM FOR HYPERBOLIC EQUATIONS
OF THE THIRD ORDER IN A RECTANGULAR TRIANGULAR DOMAIN

©Asylbekov T., SPIN-code: 9969-4837, Ph.D., Osh State University,
Osh, Kyrgyzstan, atd5929@mail.ru
©Nuranov B., Osh State University, Osh, Kyrgyzstan, nuranov2014@mail.ru

Annomayus. PaccmarpuBaercs 3agada J[apOy namsi runepOOIMuecKoro ypaBHEHUS TPETHETO
MopsAIKa B TPAMOYTOJIBHO TpeyroibHoi oOmactu. OCHOBHOW 1IE€TbIO CTaThbU  SIBISETCS
JI0Ka3aTeIbCTBO paspemuMoctu 3anaun lapOy. Metogom ¢ynkuuu Pumana 3amada npuBeneHa K
MHTETPAIBHBIM ypaBHEHUsM Bombsreppa BTOpOro ponga. MeToaoM HHTErpajbHBIX YpPaBHEHHU
JI0Ka3aHO CYIECTBOBaHUE €IUHCTBEHHOrO pemieHus 3anauun JapOy. [TomyuenHoe pemienue 3agauu
JapOy mo3BONsieT oOmMucaTh MPOIECC BIAronepeHoca B TMOYBOTPYHTAaX, Iepelayd Temia B
reTepOTeHHOH cpene, PUIbTPauy )KUIKOCTH B TOPUCTHIX CPeIax.

Abstract. The article considers the Darboux problem for a third-order hyperbolic equation in a
rectangular triangular domain. The main purpose of the article is to prove the solvability of the
Darboux problem. Using the Riemann function method, the problem is reduced to Volterra integral
equations of the second kind. The existence of a unique solution to the Darboux problem is proved
by the method of integral equations. The obtained solution of the Darboux problem allows us to
describe the process of moisture transfer in soils, heat transfer in a heterogeneous medium, and
liquid filtration in porous media.

Knrouesvie cnosa: nuddepeHnnaabHoe ypaBHEHHE TPEThEro MOpsiiKa, TUIEpOOoIHYecKoe
ypaBHeHMe, pyHKuus Pumana, uHTerpaibHoe ypaBHEeHue, 3a1ada JlapOy, MeTo mocie1oBaTelbHbIX
NpUOTMKEHUH, COTIPSKEHHBIE YPaBHEHUE.

Keywords: third order differential equation, hyperbolic equation, Riemann function, integral
equation, Darboux’s problem, method of successive approximations, conjugate equation.

HccnenoBanne BiiarornepeHoca B MOYBOTPYHTAX, MEpeaadn TeIjia B TeTeporeHHou cpene [3],
(buabTpay KHUIAKOCTH B MOPUCTHIX cpenax [1, 2], npuBOAAT K U3yYEHHIO YPAaBHEHUSM B YaCTHBIX
MPOU3BOJHBIX TUMEPOOINYECKOT0 THUNA TPEThero mopsaka. V3BeCTHO, YTO peLIeHHE BbIIIE
yKa3aHHBIX ¥ MHOTUX TPHUKIAAHBIX 3a7ad OHONOTHMH, MEXaHWKH, (U3UKU CBOAUTCA K
HCCICIOBAHUIO JIOKAJIBHBIX M HCEJIOKAJbHBIX KPACBBIX 3ajaad JJIAd ypaBHeHI/Iﬁ TPETHETO MOpAAKa
rUNepOOoINYECKOro TUIIA.

KpaeBbie 3amaum it MOAMQUIIMPOBAHHOTO YPaBHEHHsI BJIArolnepeHoca HCCIEA0BaHbl B
paborax [4, 5]. HenokanpHble 3amaud Ui TUMEPOOIMYECKUX YpPAaBHEHUN TPEThEro MOpsIKa
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rccaenoBanbl B padotax [6]. KpaeBble 3apaun uisl pa3invHbIX ypaBHEHUH TUTIEPOOTHMYECKOTO THITA
TPEThEro MOpsaKa U3ydeHbl B paboTtax [7]. OgHako Majio MCCIeIOBaHBI HEKOTOPBIE BUIBI OOITUX
YPaBHEHHI TPETHETO MOPSIKA TUIEPOOTUYSCKOTO THIA, OOCCIICUYMBAIONINX CYIECTBOBAHHE H
€IMHCTBEHHOCTh PEILICHUs] COOTBETCTBYIOIINX 3a/1a4.

JlokanbHble, HEJNOKaJbHBbIC 3a/laud [UIsl YpPaBHEHHH B YaCTHBIX IMPOU3BOJHBIX TPETHETO,
YETBEPTOT'O MOPSIKOB THIEPOOIMUSCKOTO THIIA U3ydeHbl B padoTax [9—11] u M. X. IlIxanykosa [4,
5], A. ComnryeBa [8] 1 X YYECHUKOB.

B nmannoii pabore uccnenoBansl 3a1a4a JapOy B obnactu Va,b € R,a > 0,

b<0, D={(xy:x<xoNy=0ny<ax+b} s o06mero rumepOOIHIECCKOrO
ypaBHEHHUS TPETHErO TMOpPSJKA, PEIICHHS KOTOPBIX IOJy4eHbl B SBHOM Buje. [lomyueHHbIC
MPEJICTABICHUST MOTYT MPUMEHSTHCS MPU PEIICHUU BbHI3bIBAEMbBIX OOJIBIION MPAKTUYECKUN U
TEOPETUUYECKUI UHTEPEC PA3INYHBIX OMOTOTUYECKUX U (PU3HUECKHX 3a]1au.

Ilocmanoska 3a0auu
B ob6nactu D paccMmotpum 3anauy lapOy ans ypaBHEHUs

Uy (X, ¥) + (6, Y)uy, (X, ) + B, YU (X, ) + v (X, Y)ur(x,y) + ()
+5(x, y)ulx,y) = f(x, ),
e

a(x,y),Bx,¥),v(x,y),6(x,y) € C(D),ulx,y), ux(x,y), uy (X, ), Uxx (x,¥) € (2)

C(D), Uxy(x,y) € C(D).

3aoaua ([ap6y) 1. Haiitu B oOmactu D pemienue ypaBHenus (1), ymoBIeTBOpSIOIIce
YCIIOBHSIM:

u(xo,y) = ¢1(y), 3)
uyly = ax + b = A(x), 4)
yyly = ax + b = p(x), 5)

e @4 (), A(x), u(x) - 3amanubie maakue GyHKINN.

Paspewumocms 3a0auu
@yuxyus Pumana. CHayana B obnactu D paccMOTpUM BCIioMOTaTeabHy0 3anaqy Komm st
ypaBHeHust (1), ¢ yCIOBHAMH 3aJaHHBIMH BIOJb mpsiMoit y = ax + b: (4), (5), uly=ax +b =
7(x), T(x) — moka Hem3BecTHasT (DYHKITHS, U YCIOBUSAM coriacoBaHust [9—11]

T(x0) = @1(axo + b), A(xg) = ¢1(axo + b), u(xo) = ¢1(axo + b). (6)
Cuavaina HaiiieMm conpsbkeHHoe ypaBHeHue (1) B Buze:

L'(v) = “Uxxy — (av)y + (BV)xx — (YV)x + 6V.
Torma nmMeeT MECTO TOKIECTBA:

—ulf(v) =28 4 ¢ (7)
vL(u) —ul*(v) = T 3y’
tie P = vy, — UlUy + fru, — (BV), + YV, Q = Vi + avu.
Jlist ymoOCTBa MEPEeXoiM K IepeMEHHBIM &, 77 .

Yepes Touky VC(x,y) € D mpoBoauM XapaKTePUCTHUYECKHE IPsSMBbIC TOrJa oOpasyercs
npsiMoyronbHbiidi - TpeyroibHuk Dy = {(&,n):é <xnNn =& n <afé+ b} B miockoctu &,1m ¢

(9
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pepumam A(x, ax + b), B(—=>,y), C(x, ).

Ucnone3ys dopmyny [puna, Oymem uHTErpupoBath ToXaecTBO (7) mo KoHTypy 0D, u

YUYUTBIBAsL YCIOBHUSL:
ou '
ab/ =ax+b=1(x)—A(x)a,
0%u
dxdy
0%u

oz ly =ax+b=1"(x)— 21 (x)a + u(x)a?

IIOJIYy4YHM NPCACTABICHUC PCIICHUA BCIIOMOTaTeJIbHOM 3aJa4un Kommu B BUIC:

|y =ax+b=2(x) - p®a,

(b-y)/a ,
uGoy) = vsCnyimax + B + | yigaE + HOE) - ua) -

—ve(x, y;§, a8 + b)A) + B(S, a€x+ b)v(x,y; €, a§ + b) (T (§) — A(§)a) —
=B, a8 + b)v(x,y; ¢, a8 + b)) + (v(§, a8 + b)v(x,y; ¢, a8 + b) +
+vee(x,y;¢, a8 + b)+a($,aé + b)v(x,y; ¢, aé + b))t(¢)a}ld¢é —

‘fD f v(x,y; EmFEmdr,

rne v(x,y; &,1) - byHkus Pumana yoBIeTBOPSET YCIOBHSIM:

v(x,v;€,m) € {v, v, vy, veg € C(D), vegy € C(D)},
II0 COBOKYITHOCTH TIEPEMEHHBIX; V(X, Y; &, 77) — PEIICHHE CONPSIKEHHOM 3a1a4u

(L'(V) = —Vxxy — (@V)y + (BV)xx — (YV)x + 6V,

n
06 y; EmIE = x = 0w (x, v x,1m) = exp( f B m)dnL),
y

v(x,y;§&min =y =o(x,y,$),
rae w(x,y, ) — ABnsgeTcs peleHueM cienyromei 3agaun Kommu:

{vgs(x. y;&y) +al&y)v(x,y;€,y) =0,
v,y ENIE=x=0v:(x,y; &M =x= 1.

(8)

)

(10)

(11)

(12)

(13)

Ecnu B pencrasnenue (10) moioxxuM X = X U yUUTHIBAsI YCIOBUS COIVIACOBAHUS ITOJTYUHM:

01(y) = ve(x0,¥; X0, axo + b)p1(axy + b)
b-y)/a |
+[ 7 wewyibag O -

—pu(§)a) —ve(xo,y; ¢, a8 + b)i(f) + B (&, a¢ + b)v(xo, ¥;:§,a8 +b)(T'(§) -
—A(§)a) — (B(S, a$ + b)v(xo, y;§,as + b)) e + (v(§, a$ + b)v(xo, y; §, a$
+b) +
+vege (X0, ¥3 €, a§ + b)+a(§, a + b)v(x,,y; §, aé + b))r($)atdé —

_Lf”(xo'% &,mf (€, n)dédn.

(14)

HpI/IMCHI/IB HHTCTPHUPOBAHUC IO YACTAM U YUUTBIBAA YCJIOBUA COITIACOBAHUSA (6), MoJIiy4Ynum

HWHTETpaJIbHOE ypaBHeHUE BonbsTreppa BTOporo poaa B BU/IE:
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(b-v)/a (15)
Mﬁd@—yV®—f A(E,y)7(6) dE = F(y),

rie A(S,y) = (B(§, a8 + b)v(xo,¥;¢,a8 + b)) + (y(§,a$ + b) X
Xv(xo,¥;§, a8 +b) + (y(§,as + b)v(xo,y;§, a8 + b) + vee(xo,¥;§, a8 + D) +
+a(é,aé + b)v(xy,y;€,aé + b))a,
B(y) = B(x0,2b — y)v(x0,¥; X0, 2b = ¥),

(b-y)/a
Fy)=—-p:(y) + vf(xo»% Xo,aXo + b)p,(axy, + b) + J {v(xp,y;¢,a8 + b)(/l(f) -

—p(§)a) — (ve(xo,y; €, a8 + b) + B(§, a$ + b)v(xo, y; €, aé + b)a)A(§) —
—(B(, aé +b)v(x,y;$,a8§ +b))e + (v(§,a + b)v(x,y; ¢, a8 +b) +
+vee(xo,y; €, a8 + b) — B(xo, axy + b)v(xo, y; X0, axy + b)p(axy, + b)}dé —

—ij%yfmvammwm

PemmB unTerpansHoe ypaBuenue Bonbreppa Broporo pona (15) metonom nociaenoBareabHbIX

npubmkeHuit u noxctasiss B (11) HaliieHHYI0 QYHKIINIO T({f ) , IOJIy4uM perieHue 3aaadu Japoy
(D-5).

Takum 06pa3om, cripaBeAuBa Cleayomas

Teopema. Ecim y = ax + b,Va,b € R,a # 0 mobas mnpsmas, To 3amada J[lapOy nans
ypaBuenue (1) ¢ ycnoBusamu (2) -(5) B obnmactu D cymecTByeT U UMeeT €IMHCTBEHHOE PEeIlIeHNE.

3aoaua ([apby) 2. Haiitu B oOmactu D pemienue ypaBHenust (1), ymoBieTBopsioliee
ycnoBusim (3), (5) u

Uy (X0, Y) = @2(¥), (16)

rae @4 (y), @, (x), u(x)— 3agaHHble TaAKUEe PYHKIIHU.

Paspewumocmsv 3a0auu
@ynxkyusa Pumana. AHanornyHo 3agade 1 cHawama B oOmactu D paccMoTpum
BcrioMorareibHyto 3a1auy Komm g ypaBHenus (1), ¢ ycinoBusMy 3aJaHHBIMU BJIOJIb NIPSIMON Y =
ax+b: (5), nuly=ax+b=1(x), uyly =ax+b = x(), x(x),7(x) — noka HeusBeCTHbIE
(GYHKINY, U YCIOBUSAM COTJIACOBAHUS

T(x0) = @1 (axo + b), x(xo) = @1(axy + b), T (x9) = @2 (axy + b). (17)
odu , 18
a|y=ax+b=r(x)—)((x)a, (18)
9% , (19)

oxdy |y =ax+b=x'(x)—ux)a,
0%u ] , (20)
3z ly =ax+b=1"(x)— 2y (x)a + u(x)a?,

Anorudao IMOJIYYHM HPCACTABICHHUEC PCIICHUA BCIIOMOTaTeIIbHOM 3aaa4u Komu B BUC:
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u(x,y) = ve(x, y; x, ax + b)t(x) (21)

(b-y)/a ,
+ f Wy €, a€ + bY€) — u()a) -

—vg(x,y; ¢, a8 + b))((s‘)x+ B, ad + b)v(x,y;¢,ad + b) (' (§) — x(§)a) —
(B, a8 +b)v(x,y;$, a8 + b)) + (v(§, a$ + b)v(x, y; ¢, a + b) +
+vge (1, y; §, a8 + b)+a (S, ad + bv(x, y; §, ag + b))r(§)ayds —

—f fv(x,y: $mf (& mdn,
D

B npencraBnenue (21) monoxum X = Xp u yuuThlBas ycioBUsM comniacoBaHus (17),
IIPUMEHMB MHTEIPUPOBAHUSA 110 YACTSIM IOJIY4YUMM II€pBOE MHTErpajbHOE ypaBHeHue. Jlanee
muddepenuupys (21) o X, monoxus X = Xy, IpUMEHUB UHTETPUPOBAHUE 110 YACTSIM U YUUTHIBAS

ycioBus coracoBanus (17), mony4uM BTOpoe MHTErpajbHOE ypaBHEHHE. B KOHEUHOM pe3ynbTraTe
II0JIy4YHM CUCTEMY MHTETPaJIbHBIX ypaBHEHUI BonbTeppa BToporo poaa B BUAE:

( (b-y)/a (22)
Ci (b —y)/a) +v(x0,¥;¢,a8 + D) x((b —y)/a) — j (A5 y)T(9) +

{ +B1(§,y)x(§)dé = F1(¥),

(b-y)/a
C.(T((b —y)/a) + vx(x0, ¥ €, a8 + b)x((b —y)/a) — j (4205, 7)) +
\+B,($, ) x(§))ds = Fo(y),

rac

A1 (€, y) = (B, as + b)v(xg, y;§, a8 + b))e + (¥(§,a$ + b) X
X v(xo,¥;$,a8 +b) + (v(§,aé + b)v(xo, ¥;$, a8 + b) + vee(xo,y; a8 + b) +
+a(é,aé + b)v(xy, y; €,aé + b))a,
B1($,y) = =B(&, a8 + b)v(xo,y; ¢, a8 + b)a — 2ve(xo,¥; ¢, a$ + b),
C1(¥) = B(x0, 2D — y)v(xo,¥; X0, 2b — y),
FL(Y) ==1() + (V. (X, Vi %5, 8% +D) = B(X5, 20 = Y)V(Xo, ¥; X, 8%, +b) gy (8%, +b) —

(b-y)/a
(o, ¥ %o, axo + bY@, (axo + b) — j v(x,y; €, aé + b)u()ads —
Xo

- fD f v(xo, ;& mf (§,m)dédn,

A& y) = (B, as + b)ve(xo, y;§, a8 + b))e + (v(§,a$ + b) X
X vy (X0, ;a8 + b) + (v(§, a8 + b)vy(xo,¥;¢, a8 +b) +
FVeex (%0, 5 ¢, a8 + b) + a($,a$ + b)v(xo, ¥; ¢, a8 + b))a,
B,($,y) = —=B($,as + D)vy(xo,¥; ¢, a8 + b)a — 2vg,(xo,¥;§, a$ + b),
C2(¥) = B(x0,2b — y)ve(x0, ¥; X0, 2b — y),
Fo(y) = =92(y) + (Vex (X, y; x, ax + b) — B(x0, 2b — ¥)vx (X0, ¥; X0, axo + )1 (axe + b) —
—U (X0, ¥; Xo, axy + b)q)'l(axo + b) + ve(x,y; x,ax + b)p,(axy + b) +

(b-y)/a
- j v(x,y; €, af + byu(E)adt — j f 0(xo,y: € m)f (€ m)dEdn.
X9 D

PemuB cucremy wuHTerpanbHbIX YypaBHeHHMd Bombreppa BTOporo poma (19) meromom
MOCIIeIOBATENIbHBIX MPHOIMKeHUH 1 nojctasiss B (21) Halinennusie pynkuuu 7($) x(v), noxydum
pemenue 3anaun HapOy (1)-(3), (5) u (16).
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Teopema. Ecnmy = ax + b,Va,b € R,a # 0 mo0bas npsmasi, To ypaBHeHue (1) ¢ yciaousmu
(2), (3),(5), (16) B obmactu D cyliecTBYeT U UMEET €IMHCTBEHHOE PEIlleHuE.

3aoaua ([ap6y) 3. Haiitu B obmact D pemenue ypaBHeHus (1), ymoBieTBOpsroIiee
ycnosusM (3), (16) u

Ux (X0, Y) = 93(3), (20)

rae @1(y), 2(x), p3(x)— 3ananHble maakue GyHKINH.
AHAJIOTMYHO TOJIyYUM CUCTEMY UHTErPAIIbHBIX YPaBHEHHUU BosbTeppa BTOPOro pona ¢ TpeMs

HEU3BECTHBIMH (DYHKIIHSIMHU.

PemmB cucteMy WMHTErpalibHBIX ypaBHeHHMU Bosbreppa BTOpOro pojga METOIOM
MOCJIeI0OBaTENbHBIX MPUOIMKCHUH, MoTyunuM pentenue 3aaauu apOy (1)-(3), (6) u (20).

Mpsl uccienoBanu 3amaun JlapOy B 0o0nacTsx 00pa30BaHHBIX IABYMS XapaKTEPHCTHKAMH,
PSIMOYTOJBHBIMU TPEYTOJbHUKAMH B HHXKHEH 4YacTH mpsAMOW y = ax + b. AHaJIOrHYHO
JOKa3bIBAIOTCS B  OONAcTAX 0Opa3oBaHHBIC JBYMS XapaKTEPHUCTUKAMH, IPSMOYTOJBHBIMU
TPEYroJbHUKaMH B BEpXHEW yacT mpssMod y = ax + b. Hampumep, B obmactu D = {(x,y): x =
XoNYy<y,Ny=ax+b}Va,b €R,a>0,b <0 crenyromye CMEIIaHHbIE 3a7a4d ITOCTABJIECHBI
KOPPEKTHO.

Du(xo,y) = 91(0),ulx,y0) = Y1(x),uly = ax + b = 7(x),

2)u(xo,¥) = 1(0), ux(x0,¥) = @2(0), uly = ax + b = 7(x),

3 uxo,y) = Y1 (1), uy(x,¥0) = P2 (x),uly = ax + b = 7(x),

D ux(x0,y) = @10, u(x, yo) = P1(x), uyly = ax + b = A(x),

5)u(x,y) = @1(¥), u(x,y0) = Y1 (%), uyyly = ax + b = pu(x),

6) u(xo,¥) = ¢1(¥),uly = ax + b = 7(x), uyly = ax + b = A(x),

U3 crmocoba INOJIYy4YCHHUA PCIICHUA 3aJiauu CIICAYCT, YTO IOCTABJICHHBIC 3aJa4 MOTYT UMCTb
JIMIIb C€AWMHCTBCHHOC PCHICHUEC, TAaK KaK Mbl IOJYYWIHW OJIA HEU3BCCTHBIX q)YHKIII/If/'I SABHBIC H
OTHO3HA4YHO ONPCACICHHBIC BBIPAKCHHA, HE JCjIasd HUKAKUX npennonomeﬁmﬁ 0 HHUX, KPpOMEC HX
CyLICCTBOBAaHUA.

Bvi6oo

OueBunHo, uto 3azauu [lapOy B o0Onactax oOpa3oBaHHBIX JIByMsI XapaKT€pUCTHKaMH,
IPSIMOYTOJIbHBIMHM TPEYTOJIbHUKAMHU B HIDKHEH M BEepXHEW 4acTu mpsMoil y = ax + b mocTaBieHbl
KoppekTHO. Takum oOpa3oM, Kakaas M3 JBYX XapaKTepPUCTHK 0O0pa3yloT IMpaByl WIH JIEBYIO
CTOPOHBI IPSIMOM y = ax + b IPSIMOYTOJIbHBIX TPEYTroJbHUKOB. B 3THX 001acTax pa3pemuMocTi
3anaun JlapOy aHaIOrn4yHO JOKa3bIBalOTCs. B 3akitoueHne oTMEeTHM, 4TO 3a7a4K, pACCMOTPEHHBIE B
[12, 13] meTogom pyHkuuu Prumana, MOTyT ObITh 0000IIEHBI Ul TUIEPOOINUYECKUX YPAaBHEHUHN U
YPaBHEHUI CMEIIAHHOTO TUIIA TPETHETO MOPsAKa.
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Aunomayus. B XUMHMYECKMX OTpacisix [POU3BOIATCS IOJUMEPHI, U C TOMOIIBIO
HAHOTEXHOJIOTHH B UX CTPYKTYpPY MOYKHO BHOCHTh U3MEHEHHsI, YTOOBI UCIIONIB30BaTh UX IS APYTHX
XMMHMYECKMX TMPUMEHEHUN W TPOMBIIUICHHBIX IPOLECCOB. XMMHYECKas IPOMBIIUIEHHOCTh
CHUHTE3MpOBaja IMOJEe3Hble MNPOAYKTHI U XMMHUYECKHE COCIUHEHUs C OOJBIIMMHU 3aTpaTaMu U
OOJBIIMM KOJIMYECTBOM DJHEPrHM, HEOOXOAMMOHM JUIsi WX IMpOU3BOACTBA. B crarbe aBTOpBI
paccMaTpHUBalOT pa3IMYHbIE MOAXObI B U3YUYECHUN HAHOTEXHOJIOTHH JUIS YIy4YIIEHUS XUMHUYECKUX
METOJIOB, YTOOBI TOBBICUTH HX MPOYHOCTb M paborocnocoOHOCTh. IIpoaHamu3upoBaHbl POJb
HAHOYACTHIl U HAHOTEXHOJIOTUH B 00pabOTKe MarHUTHBIX BEIIECTB, POJIb B OYHUCTKE MOKPHITHHA U
MOBEPXHOCTEN U POJIb B CUCTEME JIETOKCUKALIMU U (PUIIBTPALIMH BOABI.

Abstract. Chemical industries produce polymers, and with the help of nanotechnology, their
structure can be modified to be used for other chemical applications and industrial processes.
The chemical industry synthesized useful products and chemical compounds at great cost and with
large amounts of energy required to produce them. In the article, the authors consider various
approaches in the study of nanotechnology to improve chemical methods in order to increase their
strength and performance. The role of nanoparticles and nanotechnologies in the processing of
magnetic substances, the role in cleaning coatings and surfaces, and the role in the detoxification
and filtration system of water are analyzed.

Kniouesvie cnosa: HaHOTCXHOJIOT'HMH, HaHO4YaCTHUIIbI, XUMHNYCCKas MNPOMBIINIJICHHOCTD,
MOJIMMEPHBI, OYUCTKA BOABI, XUMHWYCCKUEC COCANHCHUA.

Keywords: nanotechnology, nanoparticles, chemical industry, polymers, water treatment,
chemical compounds.
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HaHoTexHOJI0rnM UrparoT BaKHYIO POJIb B XUMUYECKON IPOMBIIIIICHHOCTH ISl IPONU3BO/ICTBA
Pa3IUYHBIX THUIIOB HAHOYACTHUI[, KOTOPHIC HCIIOJIB3YIOTCS B PA3IUYHBIX OONACTAX, TAaKUX Kak
MEIUIMHA, IEKTPOHUKa U ¢u3uka. [lomumepsl Tpou3BOAATCS B XUMUYECKOW MPOMBIIIUIEHHOCTH, B
UX CTPYKTYypYy BHOCSTCS M3MEHEHHUS C MOMOIIbI0 HAaHOTEXHOJIOTH, YTOOBI MCIIOIB30BATh UX JUIS
APYTHX XMMHYECKUX NMPUMEHEHUI U MPOMBINUICHHBIX MporieccoB. Karanims mupoko MCIoab3yeTcs
B XHMHYECKOH IPOMBIIUICHHOCTH, YTOOBI cienarh mpouecc Oomnee 3(GEKTHBHBIM BO BpeMs
XMMHAYECKOTO CHHTE3a COCJMHEHUH, YTO IOMOTaeT YCKOPUTh peakuuio. B HacTosimee Bpems
HAHOTEXHOJIOTMH AaKTUBHO HCIIONB3YIOTCS B XWMHYECKOW IPOMBIIUICHHOCTH I pa3padOTKu
NPaBUJI, TO3BOJISIOIINX YITyUYIINTh KATAIUTHYECKOW aKTHBHOCTH ITPOMBIIIUICHHO CHHTE3MPOBAaHHBIX
HPOJYKTOB.

HaHOTeXHOJIOrHM HCHONB3YIOTCA Ul CHHTE3a XMUMHYECKHMX COCJUHEHUH B XUMHUYECKOU
MPOMBIIIJICHHOCTH, KOTOPBIE MPUMEHSIOTCS JJIi CHHTE3a AJIEKTPOIHEPTUHU JCUIEBBIMH CIIOCOOAMH.
brnaronaps ucronp30BaHUI0 HAHOTEXHOJIOTHH B XUMHYECKOH MPOMBIIIEHHOCTH, BOJIa MOXKET OBITh
OYMIIIEHA C IOMOUIbI0O HAHOYACTHIl, CO3/AIOIINX CHJIBHYIO CHIIy, KOTOpas OTHENISCT TSDKEIble
METaJUTBl M3 CTOYHBIX BOJ, B TO BpeMsl KaK APYroe HCIOIb30BAaHHE BKIIOYAET MPOU3BOICTBO
AIIEKTPOIHEPTUHU C TOMOIIBI0 HAHOYACTHII, KOTOPHIE SBISIIOTCS Oojiee d(PPEKTUBHBIMH M MEHBILE
3arps3HAIOT  OKPYXKAIoUIylo cperny. HekoTopble BakKHBIE MPOMBIIUICHHO CHHTE3HPOBAaHHBIC
HAHOYACTHIIBI HCIOJIB3YIOTCS Ul IPOM3BOJACTBA PA3IMYHBIX YacTel OMOMETUIIMHCKOTO
00OpYIOBaHUSI C TOMOIIBI0 HAHOTEXHOJOTHH. IlpM BCeM BEIIENIEPEUNCIIEHHOM HCIIOIb30BAHUU
HAaHOTEXHOJIOTHH B XUMHUYECKOW MPOMBIIIJICHHOCTH, 00Jiee BaKHO MCIOJIb30BaTh HAHOTEXHOJIOTHU
B Pa3IMYHBIX 00TACTAX JUIs OyTyIIHX ITOKOJICHUH U APYTHUX MPOLECCOB NOMyUYeHUs SHepruu [ 1].

XUMH4ecKasi TPOMBIIIICHHOCTh CHHTE3MPOBaNa MPOAYKTHI M XMMHUYECKUE COCIMHEHHS C
BBICOKOH CTOMMOCTBIO M OOJBIIUM KOJUYECTBOM DHEPTUHU, HEOOXOAMMOW Il MX MPOHM3BOJCTBA.
OTUX COCNWHEHWH HEHOCTAaTOYHO Ui OOJNBIIOTO TPOM3BOACTBA SHEPTUU B IPOMBIIUICHHBIX
macmrabax. I[loaToMy TpaguuMOHHBIE XMMHYECKHE METOIbl B HAIIM JHU HE HCIIOIb3YIOTCH.
buonornyeckne MeTOnBl C MCIOIB30BAHUEM XMMHYECKOTO IOAXO/a - OAMH M3 JYYIIMX METOIOB
CHHTE3a XMMUYECKIX COSAMHEHHUH N3 HAHOYACTHII.

Paznuuanbie mporecchl, Takue KaK JAWCTHIULSIINSA, XpOMarorpaMMa, KpPHCTAJLTH3AIMs U T. 1.
SBJISIIOTCSL CTaHJAPTHBIM pernepTyapoM B MpoMbIIUIEHHONM xumuu [2]. HoBas enunHuMua ceromHs
BO3HHUKAET BOKPYI' XUMHUYECKU CTAOMIIbHBIX METAJUIMYECKUX HAHOMAarHuTOB. MarHUTHbIE peareHThl
COYETAIOT B ce0€ MPOCTOTY pa3fAeieHUs U XUMUIECKYIO (YHKITMOHAITBHOCTb.

XuMHUecKasi TMPOMBIIUIEHHOCTh B HACTOAIIEE BPEMsI MCIOJB3YeT HAHOYACTUIIBI HA OCHOBE
UH)XeHepuu Onaronaps 3¢G¢GEeKTUBHOMY HPOM3BOJACTBY M HHU3KOW ctomMmocTH. HaHowacTuiel Ha
WH)XEHEPHOW OCHOBE, OCOOCHHO B XHMMYECKOH MPOMBIIIJIEHHOCTH, YCKOPWIM XHUMHUYECKUN
npornecc ¥ OMOJIOTMUECKHHM MpOIecC CHHTE3a COCJMHEHWH, KOTOpBhIE TIPOM3BOIATCA B
KOMMEpYECKHX MaciuTabax. Pa3nmuuyHple THUIBI HAHOYACTHII, TAKHE KaK CEpeOpsSHBIE, 30JI0ThIE U
3eJeHble, OBUIM CHHTE3UPOBaHbl B HAIM JHU. Takod MOIXOJ K CO3/JAaHMI0 HAHOYACTHUIL
UCHONb3YeTCs ISl Pa3IUUHBIX TUIIOB KEPAMUKH U CTIEKTPOCKOIINH.

TpaguiroHHbBIe XUMHUYECKHE MPOM3BOACTBA IJIOXO pabOTalOT B COBPEMEHHYIO 3IOXy H3-3a
BBICOKMX 3arpaT ¥ HEe(QYHKIMOHAIFHOCTH TPOAYKIHU. OTH OTpPAcid HE MOAXOAAT IS
MIPOU3BOJICTBA BEICOKOKAUECTBEHHBIX XUMUYECKIX BEIIECTB M MTPOMBIIIICHHBIX TPOIYKTOB. B Hamm
JTHU 9TH OTPACIX HE MOACPHU3UPOBAHBI, U HAHOTEXHOJIOTUU KaK pa3BUBAIOIIAsCS 00JIacTh, KOTOpast
paboTaeT ¢ XHMMHYECKOH TNPOMBIIUIEHHOCTBIO JJISi CHHTE3a HWHCTPYMEHTAJbHBIX JIeTajei,
XAMHAYECKUX TPUOOPOB Ha OCHOBE HAHOUYUIOB. XWMHUYECKHE COCAMHEHHS W TPOMBIILICHHBIC
MPOIeCChl Ha OCHOBE Nano MCHONB3YIOTCS JUIS OTKPHITHS HOBBIX HaHOUYacTWI. TakuMm oOpazom,
XMUMHYECKasi MPOMBIIIJICHHOCTh U HAHOTEXHOJIOTMU TOMOTalOT OOBEIMHUTH WHCTPYMEHTAJIbHBIE
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netanu, OuoMeIMIMHCKOe 000pyIOBaHNE U SHEPTHUIO C TOMOIIbI0 XUMUYECKHE HAHOYACTHULIBI.

TpanuuuoHHbIE XMMHUYECKHE IPOU3BOJICTBA HE MOTYT JOJDKHBIM 0OOpa3oM pa3paboTraTh
CTPYKTYPY XUMHYECKUX COCIWHEHUH, B TO BpeMs KaK HAHOTEXHOJOTHMU CHHTE3UPYIOT BCE
MIPOMBIIIUICHHBIE KOMITOHEHTBI, M3MEHSS XHUMHUYECKYI CTPYKTypy, YTO IOMOTaeT B CO3/IaHUU
XUMHUYECKOM CTPYKTYpbI, IOMOTaeT B co31aHuu 3D-cTpyKTypbl O6iarogaps IBHXKEHUIO CBOOOIHBIX
AIIEKTPOHOB, KOTOPbIE MOTYT [BUTAaTbCs BO BCEX HAMpaBICHHUSIX H3-32 X COBMECTUMOCTH CO
CTpyKTypoil. TpaaunMoHHBIE XMMHYECKHE TMPOW3BOACTBA HE MOryT paboTarh B TEUCHUE
JUTUTETHHBIX MEPUOAOB BPEMEHH JUISI XUMHUYECKOTO CHHTE3a COCTUHEHHH, B TO BPeMsl KaK IOAXOI,
OCHOBaHHBIM Ha HAHOTEXHOJIOTHSX, IOMOTaeT KOHTPOJIHPOBATh CTPYKTYpbl B HaHOMAcIITale, YTo
CIOCOOCTBYET BHECEHHIO CYIIIECTBEHHBIX M3MEHEHUI U HOBBIX OTKPBITHIA.

HaHoTexHONOTHs — 3TO OCHOBHAsi O0NACTh XMMHYECKOW MPOMBIIUICHHOCTH, B KOTOPOH
CUHTE3UPYIOTCS BHOBb OTKPBITBIC HAHOUYACTHIIBI M WX B3aUMOJCHCTBHE C XUMHUYCCKUMHU
COEMHEHUSIMH ISl UCIIOJIB30BaHMUs B paboTe mpuOOpPOB, JOCTABKE JIEKAPCTB U OYUCTKE BOABIL. DTO
TaK)Ke MOJIE3HO ISl XapaKTePUCTUKU XUMUYECKUX COEJAMHEHUMN, MOKPhITHE HA KOHKPETHOW UCKPHI
0e3 TMOBPEkKACHUS JTI000H YacTH ¢ KOMITAKTHBIMHU CIIOSIMA W KPUCTAJUIM3ALMU TMPOIECC CHENaTh
n00aBIeHNE 3HAYUTEIFHOE MOATOTOBKA HAHOYACTHII B HEOOJBIIOM KOJMYECTBE, TAKUM O00pazoM,
MIOMOTaeT BO BCEX XMMHUECKHUX MPOMBIIIUIEHHBIX MpoI1ieccos [3].

HanoTexHonOTMM UCHOJB3YIOTCS Ui OYHCTKH IOBEPXHOCTEH KepaMUKH U JIPYTHUX
MPOMBIIIJICHHBIX MarepuanoB. Ha camom [nene, MOBEPXHOCTh KEPAMHUKH CONEPKUT MHOXKECTBO
XUMHYECKHX BEHIECTB U OTXOJIOB, KOTOPHIE HEOOXOAMMO yHAUTh WJIM OUYUCTHTH. TakuM 00pa3oM,
HAHOYACTHUIIBI MCTONB3YIOTCSA JUISI OYUCTKH MOBEPXHOCTEH, YTOOBI 3alIUTUTh WX OT BO3AEHCTBUS
OKpY’KaroIlel cpelbl U UCTUPAHUSA. DTH HAHOYACTHUIBI Y(PPEKTUBHO COXPAHSIOT CBOE ACHCTBHE B
TEUeHHE JUIUTEIILHOTO BpeMEHH Oilarofapsi U TEIbHOMY CPOKY XpaHEHHUSI.

HanoyacTuipl WMCHONB3YIOTCS B Ka4eCTBE IMOKPBITUS IS  YIYYIICHUS TIATKOCTH U
TEPMOCTOMKOCTH OOBIYHBIX OBITOBBIX MPHOOPOB, TaKUX KaK TIUIOCKHUH yTIOL. [l onTuku
HAHOTEXHOJIOTHH TakXKe IMPEANaraloT yCTOMYMBBIE K IapalmiHaM IOBEPXHOCTHBIE MOKPBITUS Ha
OCHOBE HAHOKOMIIO3UTOB. HaHOONTHKAa MOMXET TO3BOJIUTH MOBBICHTH TOYHOCTH BOCCTAHOBIICHHS
3pauka u JPYTuX BUJIOB JIA3EPHOU XUPypruu rmasza [4].

HanoTexHO7I0THH UTparoT BaXKHYIO POJIb B OUUCTKE BOJBI C HCIIOJIb30BAHUEM WHTETPATUBHOTO
noaxoaa. Paznuunelie oTpaciy NPOMBIIIIICHHOCTH OTPEOISIOT M BBIOPACKIBAIOT BOAY, COAEPIKAIIYIO
TOKCHYHBIC METAJLIbI, KOTOPBIE HEOOXOIUMO YHaNIATh B MPABWJIBHOM HamnpaBieHUH. [1OBBITIICHHAS
KOHIICHTPAITUS METAJUIOB MIPUBOIUT K KJIETOYHOW TOKCHYHOCTH U APYTUM IIPOOIeMaM, CBSI3aHHBIM C
BOn0#. TekcTuiIbHAsI MPOMBILIUICHHOCTh SBISIETCS OJAHON M3 Hambosee BOJO- M XMMHUYECKHEMKHUX
oTpaclieif BO BCeM MUPE, TOCKOIbKY I TPOU3BOACTBA | KI TEKCTHIbHON TKaHU HA TEKCTUIHHBIX
¢dabpukax Tpedyercs 200400 nutrpoB Bomwsl. Boma, ucmonb3yemas B 9TOM OTpacid, IMOYTH
MOJIHOCTBIO COpachIBaeTCs B BUE OTXOMOB [5].

Bonee toro, motepu KpacuTenst B CTOKaX TEKCTHJIBHON MPOMBIIUIEHHOCTH MOTYT JIOCTHTaTh
75%. Cumtaercs, 4yTO yJaJeHHUE KpacUTeNsd U3 CTOUYHBIX BOJ Oojiee BaKHO, YeM yAalleHue APYTUX
OpPraHMYECKHX OECIIBETHBIX XWMHUKATOB. Pa3nuuyHble CTOKM MOTYT OBITh YHajeHbl C MOMOIIBIO
nporecca OOECIIBEYMBAHUS C WCIOJNB30BAaHHEM HAHOTEXHOJIOTHH KakK A(PQEKTHBHOTO CpeACTBa
VIAJICHUS TOKCHYHBIX XHMHKATOB. OOECIBEUMBAHWE CTOYHBIX BOJ TEKCTHIJIBHOH KPacHJIBLHOW W
OTAEIIOYHONW MPOMBIIIJIEHHOCTA OBLIO MPU3HAHO BAKHBIM HM3-332 SCTETHUECKHX U HKOJIOTHYECKHUX
cooOpaxkenuii. Karamu3 B codeTaHWM C HAHOTEXHOJNOTUSAMH CTal Hauboliee aKTyallbHBIM
MIPOMBINIUICHHBIM HAIIPABJICHUEM JIJII YCKOPEHUS pPEaKIMid B PA3IMIHBIX OTPACISIX TPU HUKHX
3aTpaTax W BHICOKOM KauecTBE KOHEYHOTO Mpoaykra. HaHoKaTanmms — 3To OBICTPO pa3BHUBAIOIIASICS
00J1acTh, KOTOpasi BKJIIOYAET B ce0sl MCIOJIb30BaHWE HAHOMATEpPUAIOB B KaueCTBE KaTalu3aTOpPOB
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JUIS PA3IMYHBIX MPHIOKEHUI TOMOTE€HHOTO U TeTepOTreHHOro KaTaiu3a. | eTeporeHHbI Katanu3
MpeJCTaBIsieT co00M ONHY W3 CTapeWIIuX KOMMEPYECKHUX IPAKTUK HAHOHAYKH; HaHOYACTHIIbI
METaJIOB, MOJIYIIPOBOJAHUKOB, OKCUJIOB U IPYTMX COEIUHEHUH IINPOKO UCIIOJIb3YIOTCS Ul BaKHBIX
XUMHUECKMX  peakuuil. Crapple  KOMIIOHEHTHl ~ METAJJIOB  3aMEHSIIOTCS.  HOBBIMHM,  a
HAHOTEXHOJIOTMYECKHE MPAKTUKU MO3BOJISIOT YBEIUYUTh KOHEYHOE IMPOU3BOACTBO MaTepUaoOB U
MPOMBIIICHHBIX KOMIIOHEHTOB [6].

Hanokaranu3 Kak OAHO U3 IPOMBIIUIEHHBIX SBJIEHUH, OCYIIECTBISEMBIX s KOHTPOJISA
CKOPOCTHU peaKlLiy, pOCTa KOHKPETHOIO IPOAYKTA IIPU Pa3IMUHbIX CKOPOCTSAX PEAKIMM U KOHEUHBIX
KOHTPOJIUPYEMBIX PEaKIMii B X0[I¢ BCEX MPOILIECCOB, YTO MOBBILIAET KAYECTBO KOHEUHBIX MPOAYKTOB
Y UHCTPYMEHTAJIbHBIX JeTajieil. O0nacTh HaHOKaTallu3a, B YaCTHOCTH, UCIOIb30BAHUE HAHOUACTHI]
JUIS KaTajli3a peakUuil, Iepexuia B3pbIBHON POCT 3a NOCIEAHEE AECITUIETHE, KAK B TOMOT€HHOM,
TaKk M B TeTEepOreHHoM Kataiuie. [lOCKONbKy HaHOYACTHIBI HMEIOT OOJBIIOE OTHOIICHHE
MOBEPXHOCTU K O00beMy 110 CpaBHEHHI0O C OObEMHBIMH MarepHallaMd, OHHU SBISIOTCS
MIPUBJIEKATEIBHBIMU KaHAUATaMH JIsl UCIIOJIb30BAaHUs B KaU€CTBE KaTalu3aTopoOB.

HaHOTexXHOJIOrHM HCIONB3YIOTCS Ui pa3pabOTKH PEUICHWH TpeX COBEPIICHHO pa3HbIX
npo0ieM, CBsI3aHHBIX ¢ Ka4ecTBOM Boabl. OHa U3 po0iieM — ynajieHue MPOMBIIUICHHBIX OTXOJIOB,
Takux Kak uyHuctammi pactBoputrens TCE, u3 rpyHTOBRIX BOA. Boma comepxkut Oounblnoe
KOJIMYECTBO PA3HOOOPA3HBIX XUMHKATOB, TOKCHYHBIX METaJUIOB M 3arpsA3HSIONINX BEIIECTB,
KOTOpBIE IONAaJaloT B HEE B PE3YJIbTATE€ MPOMBILUIEHHBIX BbIOPOCOB. OUeHb BaXXHO yAAJIUTh 3TU
METaJUTBI U3 BOJIBI, YTOOBI OYHCTUTH OKPYKAIOIIYIO Cpeay U cpeay oOuTanus. HaHo9acTHIIBI MOTYT
OBITh MCIIOJIB30BAHBI JIJISl TPEOOpa30BaHusl 3arps3HAIONIETO0 XUMHUECKOTO BEIIeCTBa MOCPEACTBOM
XUMHUYECKOIN peakiuu, 4To0bl caenath ero 0e3BpeaHsiM. MccaenoBanus moka3ai, YTO 3TOT METO]
MOXET OBITh YCIICIIHO HCIIOJIb30BaH ISl JOCTIDKCHHS 3arpsi3HEHHH, PAacCesSHHBIX B TOA3EMHBIX
BOJIOEMAX, M TPH Topa3lo MEHBIINUX 3arparax, 4YeM METO[bl, TPEOYIOIIne OTKAaYKH BOABI M3-TIOX
3eMJIM A7 OYMCTKH. Pa3nuuyHble MOAXOJbl MCHONB3YIOTCS C IMOMOIIbI0 HAHOTEXHOJIOTUH MJis
YAYYIICHUS XUMUYECKUX METO/IOB, YTOOBI MOBBICUTH UX MPOYHOCTH U paboTOCrocoOHOCTh. OTHUM
U3 Jy4ylIMX NOPUMEHEHUN HAHOTEXHOJIOTWH B 00NAacTH XMMMM SBISIETCS HAHOXMMMs Onaropaps
JOCTHKEHUSIM B 00JIaCTH TOJy4YEHUS! COeIMHEHUI Ha HaHOypoBHE [7]. CinenyeT 0XuAaTh CUIBLHOTO
BJIMSIHUSL HAHOXMMUHU Ha OYMCTKY CTOYHBIX BOJ, (PUIBTpaLMIO BO3AyXa M TaJKEThl ISl XpaHEHUs
SHepruu. TeXHWYeCKHe WIM XUMHYECKHE TEXHOJOTMH MOIYyT OBbITh HCIIOJIB30BaHbl IS
sbdexTuBHON GuIbTpanuu TeXHUKH. OIUH W3 KIACCOB METOMOB (UIBTpAIlMM OCHOBAaH Ha
WCIOJIb30BaHUM CTEHOK C OTBEPCTUSMU COOTBETCTBYIOIIETO pa3Mepa, MpH ITOM KUAKOCTh
IIPOTAJIKUBAETCS Yepe3 CION TKaHHU.

B kauecTBe 3aKIIIOYEHHS, CIEAYET OTMETUTD, YTO CYIIECTBYIOT Pa3JIMYHbIE TUIIBI JKUIKOCTEH,
KOTOpbIE COZIEpPKAT pa3HOOOpa3Hble XMMHUYECKHE BEIECTBA, MO3TOMY HEOOXOAMMO pa3AeisiTh
COEUHEHHUS] 10 PacTBOPUMOCTH U 4YHUCTOTE. [l0ATOMY HAHOTEXHOJOTMU UCHOJIB3YIOTCS IS
OIIpENIETICHUS] XAPAKTEPUCTUK COEOUHEHMM MO pa3ivYHbIM IpHU3HakaMmM. HaHomopucTele CTEHKH
MOAXOAAT Ul aHAJIOTOBOM (MIBTPALIMM C OYEHb MaJCHBKUMH MOpaMu pa3MepoM MeHee 10 HM u
MOTYT COCTOSITh U3 HaHOTPYOOK. B Gonee kpynHoM Macmitabe MeTo] (GUiIbTpaliy TKaHEBOTO CI0sS
HazbIBaeTCs ynbTpaduiasTpanuei, kotopas padoraet Ha ypoBHe oT 10 1o 100 HM.
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AGRIS P33

IMPOU3BOACTBO I'PAHYJIMPOBAHHOI'O XJIOPUJIA KAJIBIIUA U3 OTXOJA
MN3BECTHAKOBOI'O KAMHA METOJOM COJIAHOKHUCJIIOTHOI'O PA3JIOKEHUA

©Bagpaes O. I11., Ph.D., OO0 TawxenmcKuii HAyuHO-UCCIE008AMENbCKUL
uHCMUmMym xumuyeckou mexronoauu, 2. Tawkenm, Y36exucman
©Kypoanosa A. A., ORCID: 0009-0001-1997-2104, OO0 TawkenmcKuii HayyHo-
uccie0o08amenbCKull UHCMumym Xumudeckou mexronoauu, 2. Tawkenm, Y36exucman

PRODUCTION OF GRANULAR CALCIUM CHLORIDE FROM WASTE LIMESTONE
STONE BY HYDROCHLORIC ACID DECOMPOSITION METHOD

O©Vafayev O., Ph.D., JSC Tashkent Scientific Research Institute
of Chemical Technology, Tashkent, Uzbekistan
©Kurbanova A., ORCID: 0009-0001-1997-2104, JSC Tashkent Scientific
Research Institute of Chemical Technology, Tashkent, Uzbekistan

Annomayus. B CII OOO Kynrpaackom comoBoMm 3aBoae PecnyOnuku Y30ekucran, mocie
Mpoliecca TalleHHs W3BECTH B II€Xe OOKHIa H3BECTHSKA W TallleHWs] M3BECTH IPOU3BOJICTBA
KaJbIIUHUPOBAHHOW COJIbI, TBEP/ABIE OTXOMBI, COCTOSIIUE U3 HEKOTOPOTO KOJIMYECTBAa CBOOOIHOMN
OKHUCH KaJbIUsl U MPUMECEH, COlepKaIUXCs B UCXOAHOM CHIPbE U OT/EICHHBIE OT M3BECTKOBOTO
MOJIOKa COpachIBalOTCS B IUIAMOHAKONMUTENb I TBEpAbIX oOTxomoB. OO0beM U cocTaB
cOpachIBaeMBIX TBEPBIX OTXOA0B (KaMHHU U3 BHYTPEHHEH 9acTh cuTa KamHel mo3. L0206, mecok u3
cuta Mojioka mo3. L0204 u cura xamueil mo3. L0206) Ha 1 T roToBOIl HPOIYKLMU COCTABISAET
cBbiie 50 kr. IMIopT rpaHyJupOBaHHOTO XJIOpUA KabllMs B Y30eKHuCTaH cocTaBisieT Oosiee $6
MJIH B rOJ.

Abstract. In the JV LLC Kungrad Soda Plant of the Republic of Uzbekistan, after the lime
slaking process in the limestone roasting and lime slaking shop for soda ash production, solid waste
consisting of a certain amount of free calcium oxide and impurities contained in the feedstock and
separated from lime milk is discharged into a sludge accumulator for solid waste. The volume and
composition of discharged solid waste (stones from the inner part of the stone sieve pos. L0206,
sand from the milk sieve pos. L0204 and stone sieve pos. L0206) per 1 ton of finished products is
over 50 kg. Imports of granular calcium chloride to Uzbekistan amount to more than $6 million per
year.

Kniouesvie cnosa: wm3BecTKOBOE MOJIOKO, ¢uiubTpanus, aOcopOuus, HelTpanuzanus,
00€3BOKMBAHUE, TPAHYIIALINS.

Keywords: milk of lime, filtration, absorption, neutralization, dehydration, granulation.

TexHomorungeckuit nmponecc U Cxema NpoUu3BOACTBA I'PAHYIUPOBAHHOIO XJIOPUCTOIO KAJIbIUA
U3 BOAHOI0 pacTBOpa XJOPUCTOIO KaJbOUA COCTOHUT H3 CICAYIOIIHUX Y3JIOB: IOJYYCHUSA
KOHIHCHTPUPOBAHHOI'O  paCTBOpa XJIOPUCTOTO  KajdblMsd, TIIOJIYYCHHA CYIIHUIIBHOTO AarcHTa,
00e3BOKUBAHHUS KOHICHTPHUPOBAHHOTO  pacCTBOpa XJIOPUCTOTO KaJIbIIA C IMMOJIyUYCHHUEM
rpanyJIMpOBaHHOT'O IMPOAYKTa, MOKpOI\/'I OYHCTKOM OTXOAAIINX  I'a30B, OXJTAXXACHUA n
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TPAHCIIOPTHUPOBKH TOTOBOTO MPOJYKTa B OyHKEp; 3aTapUBaHUs, YITAKOBKH, XPAaHEHUS U OTTPY3KHU
TOTOBOTO TMPOAYKTA; OYHCTKHA acCMUpanuMoHHBIX BbIOpocoB or mweuin  CaCly; ymaneHue
00pa3yOMUXCs TBEPABIX U KUIKUX OTXOOB.

TBepmple oOTXOABI IleXa OOXKWra W3BECTHSAKA W TallCHWs W3BECTH IMPOHM3BOJCTBA
KaJIbIIMHUPOBAHHOMN COJIbI UMEET HIDKECIICAYIOIINI XUMHUUECKUH COCTaB:

— KaMHU W3 BHYTPEHHEH 4acTu cuta kamHei no3. L0206;

— CaCO3; — 81,81%; CaO — 3,66%; MgO — 1,36%; H,O — 13,16%;

— Iecok u3 cuta Monoka no3. L0204 u cura kamueii mo3. L.0206:

— CaCO3; — 17,53%; CaO — 22,91%; Mg — 1,98%; R2O3 — 4,38%; H,O — 53,2

[oTOBBI MPOAYKT, MOJIYyYAEMBI C HCMIOJIb30BAHUEM JAaHHOW TEXHOJIOTUH — KaJblUM
XJIOPUCTBIA (TpaHyIUpPOBAHHBINA) B 3aBUCUMOCTH OT BHJA U KA4eCTBA HCIIOIB3YyEeTCS B KaueCTBE
peareHTa (TaMIIOH@XHBIA pacTBOp) /M HMHTEHCH(HKALMK MPOIECCOB HEPTENOOBIYH, B
MIPOM3BOJICTBE TUIACTU(PUKATOPOB APEBECHO-BOJIOKHUCTHIX TUT (JBII), mas BbICAAKH TSIKENTBIX
METaJJIOB U3 PAacTBOPOB JIOMUHO(DOPOB, B KAYECTBE COCTABHON YaCTH IIUXTHI MPH MPOU3BOJICTBE
KHHECKOIIOB, CTPOUTEIIBHON HMHIYCTPHUH, IKCIUTyaTalldd W CTPOUTEIILCTBE aBTOMOOWMIIBHBIX JIOPOT,
XUMUYECKON MPOMBIIIJIEHHOCTH, TPEIOTBPAIICHIH CMEP3aEMOCTH ChIMTyYUX MaTeprasioB, yroJbHON
MIPOMBIIIUICHHOCTH (TIBUICTIONABIICHNUE), B TPOU3BOJCTBE CPEICTB OBITOBOH XUMHH W SIBIISCTCS
OJTHUM W3 OCHOBHBIX KOMIIOHEHTOB B (hapMakoreiHon npou3BojacTse (Tadmuma 1).

Tabmmua 1
OU3NKO-XMMHNYECKHUE TTIOKA3ATEJIN XJIOPUCTOI'O KAJIBIIMA (I'OCT 450-77)
Haumenosanue noxazamenst Kanvyunuposannwiii Tuopamuposannulii
svicuull 1 copm
copm
1. BHemnawmii Bujg IIOPOILOK WIM TPaHyIIbl YEIIyHKHU WIN TPaHYJIb
Oeroro 1Bera 0eJI0T0 MM Ceporo mBeTa

2. MaccoBasi OIS XJIOPUCTOTO KaJbIus, %o, 96,5 90 80
HE MeHee
3. MaccoBas 1011l MarHus B IepecyeTe Ha 0,5 0,5 HE HOPMHUpPYETCS
MgCly, %, He Gonee
4. MaccoBas 70711 IPOYUX XIJIOPUIOB, B TOM 1,5 HE HOpMUpYETCA 5,5
uncne MgClz, B nepecuere Ha NaCl, %, ue
Gornee
5. Maccoas ot xxenesa (Fe), %, ne 6onee 0,004 TO XK€E HE HOPMHPYETCS
6. MaccoBast 10151 He paCTBOPUMOTO B BOJIC 0,1 0,5 0,5
ocratka, %, He Oojee
7. MaccoBas 105t cynb(}aToB B IiepecyeTe 0,1 HE HOpMUpYETCA 0,3

Ha cyJbdaT uoH, %, He Oojee

Pezynemamut u oocyscoenue

Ornurcanne TEXHOIOTHYECKOTO Mpolecca IPOU3BOJACTBA TPAHYIMPOBAHHOTO XJIOPUAA KAJIbLIUS
M3 OTXOJAa WM3BECTHSIKOBOIO KaMHS METOIOM COJIIHOKHUCIIOTHOTO pPa3jIOKEHUs OCHOBAHHOIO Ha
MPOBEICHHOM JIA0OPAaTOPHOM  OMbBITE. TEXHOJOTHYECKH TPOIecC TMPOM3BOJACTBA  KaJBITUS
XJIOPUCTOTO M3 OTXOJla M3BECTHAKOBOTO KaMHSI 3aKIIOYaeTCsl B PACTBOPEHUU H3BECTHAKOBOTO
KaMHsI W €ro mpuMmeceil conssHoM kuciotol. [Ipomecc uaer B HM30BITKE CONSTHONW KHUCIOTHI C
BBIIETICHMEM TEIUla M 00pa3oBaHMEM KHCIOTO ChIpIla — PACTBOpPA XJIOPUCTOTO KaJbIIHS,
COJIEpKAIEr0 MPUMECH XJIOPUCTOIO MArHHMS M JKE€JIe3a M HEPACTBOPUMOTO B COJSIHOW KHUCIIOTE
ocrarka. [lomydeHHbII TakuM crnocoOOM KHUCIBIA  CHIPEL-PACTBOP XJIOPUCTOTO  KaJbLUs
MOABEPracTCs XUMUYECKON OUUCTKE, KOTOpask 3aKJIFOYACTCS:
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— B HEUTpanu3auy W30bITOYHON COJISTHOM KHCJIOTHI M3BECTKOBBIM MOJIOKOM;

—B mnepeBome pactBopuMbix mpumecern (MgCly, FeCly,, FeCls) B HepacTBOpuUMBIE
TUJIPOOKHUCH AeHcTBUEM M3BecTKOBOro Mojoka (Ca(OH)»).

[Tomyyaemble Ha y37leé pacTBOpEHHUsS aOrasbl, NPOXOIAT JBYXCTYNECHUYATyI0 OYHCTKY B
HacaJlouHbIX CKpyOOepax. [locime XMMHUUECKOH OYHMCTKH CBIPEIl — PacTBOP XJOPUCTOTO KaJIbIIHS
MOCTYIMAeT B OTCTOMHHK, TJE MPOUCXOIUT €CTECTBEHHOE pa3/ielIieHHE €ro Ha OCBETIICHHYIO YacTh U

noHHYI0 (¢a3y. OcBeTieHHas 4YacTh MPEICTaBISIET COOOW KalbIUH XJIOPHCTHIM TEXHHYECKHMA
xuakuil. JloHHas ¢aza, copepkamias pacTBOpP XJIOPUCTOrO Kamiblusi, ruapookucu: Mg(OH),
Fe(OH),, Fe(OH); u HepacTBOPUMBIM OCTAaTOK, MOABEPraroTcs (UIBTPAIIMH U OOBEIUHSCTCS C
OCBETJICHHOM 4acThl0 pacTBOpa xjopucroro kaibius. [lomyuennsiit pactBop CaCly monsepraercs

JONOJTHUTENBHON  (unbTpanuu. PacTBop, NOABEPTHYTHIM (HUIBTpAlMM, TNEpeAaeTcss Ha y3el
MIOJKUCIIEHUS pacTBOPOB, 3aTEM Ha CYLIKY U IPaHyJIsALUI0 XjopucToro kanbuus (Pucynok 1, 2).

HapecTunk

Consxan
KHCHOTA

Pacces u3sBecTHiKa

h J

A 4

Pacteopureis

Hlnam Ha XpaHede

HigecTkoBoR MONOKO

Heiirpanuzarop

Ocsernenne 1
qmnerpans

Pactsop xnopuctoro
Kallbiins B EMKOCTh

Orxopupe raisl B
ckpyOiep s oumeTky

HCYHOK 1. WHIOUIIHMAJIbHAs TEXHOJIOTHYCCKAA CXEMa IMOJTYyUYCHUA o paCTBOpa XJopHuaa KaJabIlus
P 1. 11 32%
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PacTtBOp
CaCl,
32%

Beibpoce! € yana rpaHynaLum -
ITennblii ckpyboep

Pacteop
CaCl, Mapo-rasoBasn

0,
ITpoMbIBHbIE BOALI 45% CMECb
C y3/1a TPaHy s LHH

<4—

['panynsatop

CaCl,
I'panynnpoBanHblii

Hp0h1bIBHbIe BO/1bI
¢ yana (pacoBku
y3na ¢ Mbin CaCl 5

« >

V3en ¢acosxu CaCl 2

¢ CaCl

I'panyanpoBaHHbIii

Pucynok 2. IlpuHnununanpHash TEXHOJIOTHYECKAs CXeMa IOMY4YECHHUS TIpaHyJIUPOBaHHOTO XJIOPHUIA
KaJIbLUs

Tabnuua 2
TEXHOJIOTUYECKUM ITPOLECC ITPOM3BOACTBA XJIOPUCTOI'O KAJIBLIMA

Bxoowoii nomox 1100 npoyecc Buvixoonou nomoxk OcHnognoe
MEeXHONI02UUeCcKoe
0bopydosanue
[Tosryuenune 32% pacTBopa XJIOPHCTOTO KAJIbIUS
ConsiHast  kucnora, Ilpuem nu ConsHas  KHUCIOTa, M3BECTHAK, EMKOCTHOE
W3BECTHSIK, MOJTrOTOBKA CHIPbSI  M3BECTKOBOE MOJIOKO o0opynoBaHue,
M3BECTKOBOE MOJIOKO pacxoiHOH OyHKep
ConsHast  kucnora, PacTBopeHme Peakumonnas  mMacca:  kucibld  PacTtBopuTens 103aTop,
W3BECTHSK M3BECTHAKOBOTO ChIpeL pacTBop XJIOPHCTOTO  CKpyOOep HacaouHBIN
KaMHsI KaJIbIIMs
N3BecTrOBOE Heitrpanuzanus Ceiperr — pacTBOp XJjopuctoro Heiitpanuzarop
MOJIOKO KHCJIOTO KaJbIIHs
PEaKIMOHHOTO
pacTBopa
Creipert — pactBop OcBerneHue n lmam Ha pa3mMenieHue. OtcroiHuK, GUIBTP
XJIOPUCTOTO KalnbLusl  (QUIBTPALHS PactBOp xsopucToro KambLus B
€MKOCTb.
PactBop xmopuctoro JlonmomHuTensHAas PactBop CaCl, 32% Ounetp AP wmm
KaJIBIHs bunbTpays aHaJIoT
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Bxoonoti nomox 1100 npoyecc Buixoonoii nomox OcHosHoe
MeXHOI02U"ecKoe
obopydosanue
[MonyyeHne KambIHsl XJIOPUCTOTO TPAHYINPOBAHHOTO
PactBop CaCl, 32%  abGcopOrust ra3oB pactBop CaClz 42% peakTop
OT CTaJiH
TpaHyJISIIHA |
CYIIIKH
PactBop CaCl, 42%  rpanynsius IIPOMBIBHBIE BOJIBI C y3JIa TPaHyJIATOP KUISIIETO
TpaHyJISIUU cIost
maporazoBas cmech CaCl, TeIJIOTeHEpaTop
KaJbLUHUPOBAHHBIN ra3oBbIi
rpaHyJIMPOBAHHBIN
CaCl; (dacoBka MIPOMBIBHBIE BOJIBI C y371a pacoBKH  (pacoBOUYHAs MalTuHA
TpaHyJIMPOBaHHBIN CaCl, rpanyaipoBaHHBIN

Tab6muma 3

ITEPEYHEHb OCHOBHOI'O OBOPYIOBAHI A [TPOU3BOACTBA KAJIBLIA XJIOPUCTOI'O

Haumenosanue Hasnauenue obopyoosanus Cywecmeennvle Xapakmepucmuxu
060pydosaus MexXHON02U4eCcK020 000py008aHUs
PactBoputens pacTBOpEHHE O6bem 27,8 M3
M3BECTHAKOBOIO KaMHsI
OunbTp bunpTpanys peakuuoHHON Ihnomans GpuiabTpamuyn 25 m

MacCChl

Bamns cymunbHas

CyliKa XJIOPHUCTOI'O KaJIbIUA

[IpoussogurensHOCTS 1,1 T/9

D =5500 mm
H=10480 mm
V=180m

BepruxanbHbli IWIMHIPUYECKUN anmnapar ¢
TaHI€HIUAIbHBIM BBOJOM CYLIMWJIBHOI'O areHTa.
Konyc cymmipHo# 6aman 060pynoBaH 311.
BUOpATOpaMH U PYYHBIMH TOJIKATEIISIMH.

Craib yriepouctas, TeIIOU30JIMPOBaH.

Ckpy00ep
HacaJOYHbII

MpeIHa3HA4YeH JJIs1 OUHUCTKH
abra3oB C y37a pacTBOPEHUS
M3BECTHSIKA

Cranp yraepoaucTas TyMMHPOBaHHAS,
(hyrepoBannas rpaduToBoil muTkoi, H — 9660 MM,
BBICOTa pabouero cios u3 kosen Pammira 4 m.

I'panynsTop ¢
cexkuuamu KC n

IPaHyJIUpPOBaHUE
XJIOPUCTOTO KaJIbLIUs

[pousBoaurensHOCTD 4,4 T/4
D = 30004000 mm

ra3004MCTKH H =26000 MM
[uxnox ynaBnuBaHue Mbutk Kanpiia D = 2200 mm
XJIOPUCTOTO U3 H=4600 mm
0TpabOTaHHbIX Ta30B CraJip yriepoaucras
Ckpy00ep neHHbIH MOKpasi ourcTKa oTxomsmux — O6opynoBaH AByMs paOOYMMU pEIIETKAaMH U Karljie
TOTIOYHBIX T'a30B 0TOOHHBIM ciioeM Koutel] Pamnra. Umeet popcynkn
JUIsL IPOMBIBKH OTOOWHOTO CJI0sI KOJIET OPOIIAI0IeH
KHUJIKOCTBIO
Marepuan — tutan BT —1-0
Ckpy00ep - yIIaBIMBaHUE KanelbHON Hmeer nBa psijia THTAHOBBIX KACCET C
KaIruieoTOOHHUK BJIard U3 oTpabOTaHHOTO (TOPOIUIACTOBON CTPYKKOH.

CYHIWJIBHOI'O p€arcHra

CHa0xeH pacibUINTENIHBIME (YOPCYHKAMH.
Marepuan — tutan BT —1-0

HopMbl pacxonoB MaTepraabHBIX H SHEPTETHUECKUX PECYPCOB MpHBeneHbl B Tabmuiie 4.
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Tabauma 4
HOPMBI PACXOJ0B MATEPUAJIBHBIX 1 SHEPTETUYECKHUX PECYPCOB
[TPU ITPOM3BOACTBE KAJIbLIMA XJIOPUCTOI'O

Haumenosarnue pecypcos Eounuyvt usmepenus Pacxoo na 1 m npooyxyuu
Munumanvhwiii Maxcumanvhwiii
KameHnp U3BeCTHIKOBBIN T 0,28 0,3
ComsHas KHCIIOTa, KOHII T 0,79 0,8
Enxuit HaTpwii T 0,0003 0,0004
dTroporurc T 0,03 0,03
Pacxon 3HepropecypcoB Ha MPOU3BOJICTBO KAIBIUS XJIOPUCTOTO KUIKOTO
ONeKTpOoIHEPIUs KBT*u/T 4,7 4.8
Iap I'kan/t 0,02 0,03
Boga ropsiyas I'kan/t 0,01 0,02
Bona npousBoacTBeHHAS M3/T 0,01 0,04
Boznyx cxaTeiii M3/ 37 64
Pacxon aHepropecypcoB Ha IPOU3BOCTBO KAJBIIHS XJIOPUCTOTO IPAHYIUPOBAHHOTO

DNEeKTPOIHEePT U KBT*u/T 100 110
[Map I'kan/t 0,06 0,07
Bona ropsiyas I'kan/t 0,01 0,01
Boa Ipou3BoACTBEHHAS M3/T 0,18 0,3
Bosayx cKaThIi M3/t 700 740
[IpupoHsbIii ra3 M3/ 200 230

Bri6pocsl B atMocdepy mpu IpOU3BOACTBE KaJbIMs XJIOPUCTOTO MpuBeAeHbI B Tadnuiie 5.

Tabnuua 5
BBIBPOCHI B ATMOC®EPY ITPU TTPON3BOJCTBE KAJIBIIUA XJIOPUCTOI'O
HUcmounuku Haumenosanue Memoo Obvem u (unu) macca evibpocos 3B nocne
OYUCKU ouucmku (na 1 m npodykyuu, xo/m), cpednee
V3en pactBopeHHMs  KapOOHAT KajbLus abcopOrus 0,011
1 hUIBTpaIyu
VY3en cymku XJIOPH/J] KaJbIIHS adcopOoIus 23,3
Y3en rpanyisiun XJIOpUJ KaJbLUs abcopOrus 0,57
3axnouenue

[Ipon3BOACTBO TpaHYIMPOBAHHOTO XJIOpHUJA KajbIUsl M3 OTXOJAa H3BECTHSKOBOTO KaMHS
METOJIOM COJITHOKHMCJIOTHOTO DPAa3JIOXKEHUsT Ha OCHOBE MNPEIOKEHHBIX CIIOCOOOB IMpeNoTBpalaeT
cOpacbIBaHME TBEP/bIX OTXO/0B (KaMHH M3 BHYTpeHHeH yactu cuta kamHell mo3. L0206, necok u3
cuta Mojyoka mo3. L0204 u cura xamueil mo3. L0206) B mOJUIOH TBEPABIX OTXOAOB, KOTOPBIN
naryOHO BJIMSIET HA OKPY’KAIOLIYIO PUPOY.

OcBoboxkgaer CII OOO «KyHrpaackuii comoBBId 3aBOI» OT YIJIaThl KOMITEHCAIMOHHOM
BBIIJIAThI, 3a cOpachlBaHUWE TBEPAbIX OTXOAOB. IlodydeHHBIH TOTOBBIH HPOIYKT —
rpanynaupoBanHbi xiopua kaneius (IOCT 450-77), MoxKeT 3aMEHUTh TO KOJIMYECTBO XJIOPHUCTOTO
KaJIbIUsl, KOTOPbIE UMIIOPTUPYIOTCSL.

Hcemounuku:
1. TToCTOSTHHBIN TEXHOJIOTMYECKUN PErIaMEHT IeXa 00YKHTa M3BECTHSKA U TAllICHHUS M3BECTH
CII OOO «KyHrpaackuii COTOBBINA 3aBO.
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2. UHCTpyKIMST 1O KOHTPOJBHOMY aHaJlIM3y IPOU3BOACTBA KaJbLIMHUPOBAHHOM COJBI
yTBepxkaeHHbIi 07.04.2021 r.

3. TOCT 20995-75. AuctuminpoBaHHas BOJA.

4. TOCT 450-77. Texunueckuii xsopua kaiabims CaClo.
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A STUDY OF THE GENETIC DIVERSITY
OF GLOBULIN PROTEINS IN Lens culinaris Medik. GENOTYPES

OMammadova Sh., Azerbaijan NAS Genetic Resources Institute,
Baku, Azerbaijan, shamsiye(@bk.ru

N3YYEHUE 'EHETUYECKOI'O PASHOOBPA3USA
INTOBYJIMHOBBIX BEJIKOB I'EHOTHIIOB Lens culinaris Medik.

©Mameoosa IlI. 3., Uncmumym eenemuueckux pecypcoe HAH Azepbatioscana,
2. baky, Azepbatioscan, shamsiye@bk.ru

Abstract. Electrophoretic analysis of globulin storage proteins in the seeds of 46 lentil
accessions introduced from ICARDA was carried out. The aim of the work was to identify,
certification and study the genetic diversity of lentil genotypes. In addition, a genetic diversity index
(H) was calculated for the zones (®-, y-, B- and o-) based on the frequency of patterns on
electropherograms of spare globulin proteins in seeds of lentil accessions. Twenty-two spectra and
55 patterns were identified in lentil accessions, most of which polymorphism was observed.
7 spectra and 22 patterns were observed in the w-zone, 7 spectra and 9 patterns in the y-zone,
5 spectra and 11 patterns in the B-zone, and 5 spectra and 13 patterns in the a-zone. The genetic
diversity index was calculated for each of the 4 zones (w, v, p and o) based on Nei formula.
According to the calculations, more genetic diversity was observed in w-zone (H=0.930), slightly
less in B-zone (H=0.872), o (H=0.827) and the least in y-zone (H=0.743). Based on cluster analysis,
the genotypes were divided into 5 groups and subgroups. Based on these results, an electrophoretic
analysis of globulin storage proteins in polyacrylamide gel (A-PAAG) was performed for the first
time and polymorphism between lentil genotypes was identified.

Annomayus. lTlpoBeneH »>1mekTpodOpEeTUUECKUN aHAIU3 3amacHbIX OENKOB-TJIO0YJIMHOB B
ceMeHax 46 o0pa3ioB uedeBuipl, HHTpoayuupoBaHHbIX n3 ICARDA. Ilenpto paGoTbl OBLIO
BBISIBJICHHE, MACMOpPTH3allMsd M M3y4Y€HHE TI'€HETHYECKOro pa3HOOoOpa3us TeHOTHIIOB YEYEBHUIBI.
Kpowme Toro, mis 30H (©-, y-, B- ¥ 0-) pacCUUTHIBAIN WHJEKC TeHeTUYeCKoro pazHoobpaszus (H) Ha
OCHOBAHMHU YaCTOTHI 3aKOHOMEPHOCTEH Ha 3JeKTpodoperpaMmmax 3amacHbIX OEKOB-TIIO0YITHHOB B
ceMeHax o00pa3loB 4Ye4yeBUIBl. Y 0OOpa3loB 4YeuyeBUIbl HACHTU(DUIMPOBAHO 22 CHEKTpa U
55 3akoHOMepHOCTEH, B OOJBIIMHCTBE U3 KOTOPHIX Habmofmancs mnonumopdusm. B w-30He
HaOmoanoch 7 CHEKTPOB W 22 KapTUHBI, B Y-30H€ — 7 CHEKTpOB U 9 KapTHH, B [(-30HE —
ScnektpoB m 11 xaptuH, B 0-30H¢ — 5 cnekTpoB M 13 kaptuH. MHAEKC reHETHYECKOro
pa3zHoo0pa3usl pacCUUTHIBAIU JUIsl Kaxaoi u3 4 30H (o, v, B u o) no popmyne Hes. CornacHo
pacderaM, Ooiblllee TeHETHUECKOe pa3HooOpazue Habmomanoch B m-30He (H=0,930), Heckonbko
Mmenbiiee B B-3one (H=0,872), a (H=0,827) u naumensiiee B y-3oHe (H=0,743). Ha ocHoBe
KJIACTEPHOTO aHaJM3a TeHOTUIIBI OBLIM pa3felieHbl Ha 5 Tpymnmn W moarpynn. Ha ocHoBaHWHM ATHX
pE3yJIBTaTOB BIIEPBBIE MPOBEACH AIEKTPOPOPETUIESCKUI aHAIN3 3alacHBIX OENIKOB ITOOYJWHOB B
nonuakpuiaMuaHoM resne (A-ITAATD) u BbIsBIEH TOTMMOP(HU3M MEXKAY T€HOTHUITAMU YE€UEBHUIIBI.
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Keywords: Lens culinaris, genotypes, seeds, globulins, storage proteins, genes, patterns,
electrophoresis, clusters.

Knrouegvle cnosa: dedeBwIla, TEHOTHIIBI, CEMEHA, IJIOOYJIWHBI, 3amacHble OEJNKHU, TEHBI,
MaTTEPHBI, AEKTPOdope3, KIACTEPHI.

Known as the Fabaceae family, the largest family of flowering plants, legumes have been
cultivated by humans for over 3,000 years and include 650 genera and over 18,000 species. From
perennial woody forms to annual herbaceous forms, different species are widely distributed
throughout the world. Lentils (Lens culinaris Medik.) are a nutritious food, rich in protein, easily
digestible carbohydrates, minerals and vitamins. Lentils are an easily digestible food compared to
other legumes. The genus includes L. culinaris, L. ervoides, L. nigricans and L. lamottei.

L. culinaris is further subdivided into four taxa: L. culinaris ssp. culinaris, L. culinaris subsp.
orientalis, L. culinaris subsp. tomentosus and L. culinaris ssp. odemensis [1].

L. culinaris ssp. is cultivated on 5.01 million ha worldwide with an annual production of 6.54
million plants. Canada is the leading producer, producing about 44% of the world’s lentils; other
major lentil-producing countries are India, the United States of America (USA), Turkey, Australia,
Nepal and Bangladesh (https://www.fao.org/faostat/en/#compare).

Nutrient imbalances and deficiencies lead to a range of nutrition-related and non-
communicable disecases (NCDs) in humans. Poor diets that are deficient in macro- and
micronutrients such as proteins, low-digestible carbohydrates (LDC — LDCs), fats, vitamins and
minerals lead to protein and micronutrient deficiencies. LDCs are also known as prebiotic
carbohydrates and are defined as “substrates selectively used by host microorganisms that confer
health benefits” [2].

These dietary prebiotic carbohydrates pass through the upper digestive tract undigested and
are fermented by microorganisms in the colon to improve gut health. The most common health
effects of diet are increased growth, digestive problems, obesity, overweight and increased risk of
diet related NCDs [3].

Major life-threatening NCDs associated with poor diet include cardiovascular disease, cancer,
chronic respiratory disease and diabetes. Key foods rich in macronutrients and micronutrients can
reduce the risk of malnutrition. Legumes, including lentils (Lens culinaris Medik.), have a higher
concentration of protein concentration (20-30%) than cereals (10-12%), have the potential to
combat protein deficiency and serve as an allergen-free protein. Lentils are highly nutritious,
affordable and have a faster cooking time, high protein concentration, low digestible carbohydrates,
minerals, vitamins and low concentration of phytic acid than other legumes [4].

Lentils are not a source of cholesterol and due to their low-fat content, they are easier to
digest than other legumes. Lentil proteins include both essential and nonessential amino acids, but
sulfur-containing amino acids methionine (Met) and cysteine are particularly low [5]. Lentil
proteins are stored in membrane protein bodies called ‘storage proteins’ in seed cells [6]. These seed
proteins provide carbon (C), nitrogen (N) and Sulphur (S) and account for 80% of the total protein
available for germination, subsequent plant growth and disease resistance [5].

These proteins are divided into four types: globulins (soluble), albumins (water-soluble),
prolamins (alcohol-soluble) and glutelins (acid-soluble). Like other legumes, lentils are rich in
globulins and albumin, whereas prolamines and glutelins are more prominent in the grain [7].

Globulins are the major proteins that are the first stored proteins in Lentils and account for
about 44-70% of all stored proteins [8].
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Two subclasses of globulins have also been identified, namely type 11s (Legumin) and type
7s (vicilin/convicilin) [9]. Albumin account for 26-61% of lentil proteins, whereas prolamins and
glutelins account for only a small proportion [10].

The amount of storage proteins shows high variability due to the quantitative nature of the
genes that regulate protein synthesis in seeds [11]. Finally, the protein content of lentil seeds
contributes to human health by providing essential amino acids required for metabolic processes
and nutritional balance in the human body.

Albumin and globulin together account for 63-90% of all seed proteins. The soluble fraction
(globulins) accounts for 45-50.3% of the total mass. Soluble proteins with an average value of
47.7% make up the major protein fraction. The pea protein under study belongs to the water-soluble
fraction. Albumins account for 31.2-35.5% of the sum of soluble proteins with an average va3e. The
third most common seed protein is glutelins, whose content ranges from 15.1% to 20.5% [14].

It is clear that the study of morphological traits that are sensitive to the influence of
environmental factors requires a long period of time covering several months and large financial
resources. However, electrophoresis of reserve proteins is an easy, low-cost and time-consuming
method. Environmental factors may have an effect on the total amount of storage proteins in the
endosperm of grain, but they have no effect on the molecular structure of these structural proteins.
Reserve proteins are genetically determined, that is, protein polypeptides encoded by allelic genes
of albumin and globulin coding loci and passed from generation to generation [12].

Differences in molecular weights of protein bands using electrophoresis in polyacrylamide gel
with SDS were observed in different variants of seed proteins, namely globulins, glutelins, albumin
and prolaminins as reported by Gupta. Polyacrylamide gel electrophoresis (SDS-PAAG) is used to
separate proteins [14].

SRAP has been used in the evaluation of legume crops [15-17].

SRAP markers were first used in the study of genetic variability in lentils. These markers are
used to assess genetic variability in Lentils. Polymorphisms of globulins and prolamines in lentil
genotypes were determined using SDS-PAAG.

Material and Methods

A total of 46 lentil samples imported from ICARDA were used in the research work. In 2013-
2016, 46 samples were sown at the Absheron experimental base of the Genetic Resources Institute
and field experiments were carried out in the II-III decade of November.

Electrophoretic analysis of the globulin protein was carried out in the Department of
“Biochemical Genetics and Technology” of the Genetic Resources Institute. Extraction and
electrophoretic analysis of globulin storage proteins in grain of lentil samples in polyacrylamide gel
(Acid-PAAGQG) by F. A. Poperel et al [18], was carried out according to the method of V. Bushuk and
R. Zillman [19].

The lentil sample was grinded and extracted twice with 500 pl of 70% alcohol, each time
centrifuged at 3500 rpm and then twice with 500 pl of 0.03% alcohol, then it was washed with
vinegar and acetone solution and, after dissolution, centrifuged at 3500 rpm each time using a
mechanical stirrer. After the fourth time, 500 pul of a 9-molar acetic-urea solution was added to the
extract and analyzed in a vertical electrophoresis apparatus in glycine acetate buffer (pH 3.5). The
numbering of the patterns was done by comparing them to each other in each zone and then
numbering all patterns without regard to repetition. Thus, if a repeated pattern is observed, no new
number was assigned to this pattern and all patterns were recognized according to this rule. The
frequency of occurrence of each sample of lentil samples was calculated using the following
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formula based on the Ney genetic diversity index for all zones [20]:

H=1->P?

Here H — is the genetic diversity index; Pi — the frequency of each pattern in the zones [21].
The cluster analysis was constructed using the UPGMA method.

Results and Discussion

Protein markers are among the main markers used in genetic identification of plants. For the
first time in Azerbaijan, electropherograms of globulin proteins obtained by vertical electrophoretic
analysis of legume plants, modified by A-PAAG method and carried out by new methodology, were
conditionally divided into 4 zones: they were called — ®-, y-, - and a-globulins. Proteins with a
large molecular weight are localized in the ®w-zone and those with a light molecular weight in the a-
zone. The globulin proteins in the grains of lentil samples were more polymorphic and their spectra
were more intense than in beans and soybeans. However, globulin proteins were sharply

differentiated by the polymorphism of gliadin and gluten storage proteins (Figures 1-2).
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Figure 1. Globulin protein isolated from lentil sample grains electropherograms

1.Flip2010-19, Flip2010-26, Flip2010-81, Flip2010-91, Flip2010-94, Flip2010-95, Flip2010-
96, Jasmine, Flip2010-97, Flip2011-101, Flip2011-13, Flip2011-14, Flip 2011- 17, Flip2011-18,
Flip2011-19, Flip2011-20, Flip2011-26, , Flip2011-35, Flip2011-37, Flip2011-41, Flip2011-42,
Flip2011-43, Flip2011-51, Flip2011-57, Flip201 1-59 , Flip2011-61, Flip2011-64, 10932, 10946,
10939

A total of 24 spectra and 55 patterns were identified among the lentil samples studied, among
which polymorphism was determined by the frequency of patterns formed by electrophoretic
spectra.

7 spectra and 22 different patterns in the -zone of globulin storage proteins
electropherograms were investigated. In this zone the ® — 1 pattern was detected in 15% of
7 samples, ® — 12 in 11% of 5 samples and @ — 2 in 1 sample with a frequency of 2.0%. Among
the spectra wes corresponds to 100% high frequency, spectrum w; corresponds to 70% medium
frequency and spectrum s corresponds to 26% low frequency. y-zone electropherograms of
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globulin storage proteins observed 7 spectra and 9 patterns, y — 2 patterns had a frequency of 37 %,
v — 3 pattern 11% and y — 5 pattern had a frequency of 1%. y4s with between spectra 100% high,
ves 87% medium and y7s with working 52% had a low frequency.

31 32 33 34 35 36 37 38 39 40 41 42 45 44 45 46

| | |

|- 0

Figure 2. Electropherograms of globulin proteins isolated from seeds of lentil genotypes

10943, Flip-2011-32, Flip-2011-31, 10928, Flip 2011-40, 10937, 10940, 10926, 10925, Flip
2011-384, 10942, 10934, 10929, 10930, Flip-2011-29, Flip 2011 1-36.

In the B-zone electropherograms, 5 spectra and 11 patterns were identified. The least frequent
were 3 — 5 patterns 20%, B — 8 patterns 11% and p — 11 patterns 2%. The frequency of B3s 100%
high, B2s 70% medium and Bis 41%. In the a-zone of the electropherograms 5 spectra and 13
patterns were recorded. The a-6 pattern had a frequency of 20%, the a-10 pattern 11% and the a-12
pattern 2%. az n 91% maximum, o4s 80% medium and o2s 61% low frequency. The genetic
diversity index was calculated for all 4 zones using Nei’s formula between genotypes.

As a result of the calculations, @ (H=0.930) was high,  (H=0.872) and o -zones (H=0.827)
had relatively low diversity, and the lowest genetic diversity was observed in Y-zone (H=0.743)

(Figure 3).
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Figure 3. Idiogram of the different patterns in the -, Y-, - and a zones observed in lentil samples

After isolation and electrophoretic analysis of spare globulin proteins from grains of female
lentil samples (electrophoretic spectrum) were numbered using the numbering method “0” and “1”
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between genotypes. Subjects standing in the same place, “1” is subjects that are not in the
corresponding region “0”, is numbered according to the binary nomenclature.

Using the UPGMA computer program, the genetic proximity of the samples was determined,
a dendrogram was constructed and the genetic proximity of lentil genotypes was studied using
globulin protein markers. As can be seen in Figure 4, the dendrogram shows 5 samples in cluster 1,
4 samples in cluster 2, 7 samples in cluster 3, 17 samples in cluster 4, the most samples in cluster 4
and 13 samples in cluster 5 are grouped into a cluster.
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Figure 4. Dendrogram showing the genetic distance between different lentil samples based on the
polymorphism of globulin protein electropherograms

Based on the results obtained, it is advisable to use hybridization of samples distant in genetic
distance between lentil samples when selecting parental forms in marker breeding and accelerate
the selection process.
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A NEW FIND FOR THE FLORA OF AZERBAIJAN -
Dracocephalum thymiflorum L.
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Annomayus. PaccMaTpuBarOTCsT OMOIKOJIOTHUYECKUE M (PUTOIICHOJOTHYECKUE OCOOCHHOCTH
Bunga Dracocephalum thymiflorum L. (Lamiaceae Lindl.), BBIIBICHHOTO B XOJ€ HCCIICIOBAHHIA,
MPOBEJICHHBIX HA TEPPUTOPUHU 3aHI€3yPCKOr0 HAIMOHAIBHOTO napka Hax4yblBaHCKOH ABTOHOMHOI
Pecnyonuku: B okpectHocTsiX cena Kromroc [llaxOy3ckoro paiiona u c. [lapara, a Takke B JOJIHHE
AsxnoByp (nogHoxkue ropel Cotornar) Opay0anckoro paiioHa. Y4YUThIBasi, YTO 3TOT BHJ| SIBJISETCS
PEIKUM, PEKOMEHIyeTCsi B OyaylieMm Juis BKJIIOYEHHs €ro B HOBOe u3naHue «KpacHoW KHUTH»
Azepbaiixana u HaxusiBaHCKOM ABTOHOMHOW PECITyOIUKH.

Abstract. The article discusses the bioecological and phytocoenological features of the species
Dracocephalum thymiflorum L. (Lamiaceae Lindl.), identified in the course of research conducted
on the Zangezur National Park territory of the Nakhchivan Autonomous Republic: in the vicinity of
the village of Kulus Shahbuz district and the village Paraga, as well as in the Azhnovur valley (at
the foot of the Soyugdag mountain) of the Ordubad district. Given that this species is rare, it is
important in the future to include it in the new edition of the Red Book of Azerbaijan and the
Nakhchivan Autonomous Republic.

Knroueswvie cnosa: HAlIMOHAJILHBIC TTapKH, FY6OLIB6THLIC, (bnopa, 3MECTOJIOBHUK, KAMCHHUCTO-
OCBIITHAsA paCTUTCIBbHOCTD, KpaCHaH KHHUTA.

Keywords: national parks, Lamiaceae, flora, Dracocephalum, rocky vegetation, Red Book.
HaxurpiBanckass ABToHOMHasi PecnyOnuka — THUNIMYHAs TOpHAas CTpaHa C OYapOBATEIHHOMN
pUposIoi, Ooratoil (opoil M pacTUTENbHOCTHIO. Ero yHMKallbHblE MOYBEHHO-KJIMMaTUYECKHE

XapaKTCPUCTUKH, YETKO BBIpAXKCHHAA BCPTUKAJIbHAA IMOACHOCTH OTIIMYAIOTCA OT APYIrMX PETHUOHOB
peCHYGJ'II/IKI/I u HOxnoro KaBkaza B OCJIIOM. HOCHCIIHI/IC (bJ]OpI/ICTI/I‘-ICCKI/Ie N TaKCOHOMHUYCCKHEC
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HCCTIEIOBaHMs TIOKa3aiu, 4YTto (ropa aBTOHOMHOHM pecnyonuku mpencrabieHa 3021 Bugom
BBICOKOCTIOPOBBIX, TOJIOCEMEHHBIX U MMOKPHITOCEMEHHBIX PacTeHUH, 00beTMHEHHBIX B 160 ceMelicTB
1 910 ponos [2, 12].

Hlax0y3ckuit 1 OpnyOaackuii pailOHBI SBISIOTCS TEPPUTOPHEH aBTOHOMHOHN PECIyOIHMKH C
OorateiM OuopaszHooOpasuem (iaopsl. OIHUMU U3 MaJOU3YYEHHBIX TOPHBIX 30H 3TOrO pPEruoHa
sisitoTest ceno Kromtoc [1laxOy3ckoro paitona, m gonuHa AskHoBYp Opmy0Oaackoro painoHa.
[TaxOy3ckuil paiioH pacnojiokeH Ha ceBepe HaxubIBaHCKOro paiioHa. JTO ropHasi MECTHOCTb.
Bricmass touka — CanBaptel (3162 M), Yukapmam (3156 m), Keuengar (3115 m). 3mech xe
MPOXOOUT TOpHBIM TmiepeBanl buyenak. Tumel pacTUTENBHOCTH: TMOJYNYCTHIHHBINA, TOPHO-
KcepohuTHBIN ((HpUTAaHOBBIN), TOPHOCTEITHOM, KyCTAPHUKOBBIN, JTYTOBOM M OOJOTHBIN MpHA3apHO-
JYTOBOM, JIECHOW-OOJIOTHBINA, METPOQWIbHBINA  (KaMEHUCTO-OCBINIHAS), CYOaJbIHUCKUNA |
aJIbIIMICKO-JIyTOBOM.

Bo ¢nope pernona pacmpocTpaHeHbl peaKUe W IHAEMUYHbIe pacteHus: Pinus kochiana,
Epipactis palustris, Ophrys apifera, Bellevalia pycnantha, Aristolochia bottae, Pyrus zangezura,
Pyrus voronovii, Rosa nisami, Astragalus nachitschevanicus, Astragalus badamliensis u np. [10,
16].

OO6wext uccnenoBanuss — Dracocephalum thymiflorum L., npuHaanexamuii K ceMeicTBy
Lamiaceae Lindl. 910 cemelicTBO nMeeT HauboOIbIIee KOTUIECTBO BIAOB BO (priope HaxubiBaHCKOM
AP — 31 pon, 135 BunoB [1]. C 3T0if TOUKM 3peHUsI HCCIIEOBAHUE PACTEHUN ITOTO CEMEICTBa,
0COOEHHO pENKHUX BHUAOB, PACHPOCTPAHEHHBIX B METPOMWIBHOW (QIope, SBISETCS OIHOW W3
aKTyaJbHBIX 3a/1a4.

Mamepuanvt u Mmemoouku uccieoo8aHus
HccnenoBarenbckue paboThl NMPOBOIWINCH B oOkpecTHocTsX cena Kromoc IlaxOysckoro
paiiona, cena Ilapara Opay0azckoro paiioHa, AxHOBypa (moaHoxbe ropsl Cororgar). B xauectse
OCHOBHOTO  XapaKTEpUCTHUYECKOrO Marepuaja paccMaTpUBAIOTCA TrepOapHble  MaTepHalsbl,
¢dmopuctuyeckue, (GpUTOLEHOIOTHUECKUE JaHHBIC, MCCIENOBATEILCKUI MaTepual, XpaHsSIIUICS B
repbapHoM (oHze, a Takke JUTEepaTypHble MCTOYHMKU. IlosneBble MccienoBaHUS MPOBOIMINCH
OOIIENPUHATHIMU (IIOPUCTUYECKUMU U T€000TaHMYECKUMU MeToaamu [3, 6-8].

ObcysicoeHue noyueHHbIX pe3yIbmamos

SAcuotkoBrie (Lamiaceae Lindl.) — cemelicTBO pactenuii, BKitodaromiee okoyio 250 ponos u
8000 BumoB [15]. Ha 3emHom mmape uzBectHo 40 BumoB pona Dracocephalum L., BXOgsSIIUX B 3TO
CEMEUCTBO.

Ha KaBkaze — 6 BuoB, B Azepbaiimxane — 4 Buaa, B HaxusiBane — 2 Buga [1, 6].

B 2020 roay B Xoz€ Mccaea0BaHUM, IPOBEAECHHBIX C LIENbI0 U3yUeHUs (IIOpbl HA TEPPUTOPUN
HaxubiBanckoit ABToHOMHON PecmyOnuku, BBISBICHO HOBOE MeCTOHaxoxneHue Dracocephalum
thymiflorum L. u3 cemeiictBa SlcHoTkoBbIX (Lamiaceae) (Pucynok 1). MccrnenoBanus mpoBOIMIINCEH
B 2020-2022 romax B okpectHocTsx c. Kromoc Iax6y3ckoro paiiona, c. Ilapara Opury0aackoro
paifoHa u B nonuHe AJKHOBYp (momHOXbe ropsl Corormar). Hassanue storo Buma st (Quopsl
AzepbaiixaHa He yKa3aHO HU B OJTHOM U3 JIMTEPATypHbIX UCTOYHUKOB [1-4, 6, 7, 13].

Bnepsrie B AzepOaiimkane onpeneneH apean pacnpoctpanenust Dracocephalum thymiflorum
L. [13-15]:

apctBo: Plantae

Otnen: Tracheophyta

Kiacc: Magnoliopsida

ITopsimok: Lamiales
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CewmeticTBo: Lamiaceae

Pon: Dracocephalum

Bun: Dracocephalum thymiflorum L.

[Ipunsatoe MexayHapoaHoe HasBanue Dracocephalum  thymiflorum L. CHHOHHMBIL:
Dracocephalum thymifolium Houtt.; Moldavica thymiflora (L.) Rydb.; Ruyschiana thymiflora (L.)
House; Zornia parviflora Moench.

Pucynok 1. Dracocephalum  thymiflorum L.  3MeeromoBHMK  THMBSHOIIBETKOBBIi
(https://www.plantarium.ru/page/view/item/13659.html)

OTO OHOJIETHEE WJIM JBYJETHEE pacTeHUE C MPSAMOCTOSYMM cTebnem BbicoTol 10—60 cwM,
MIOKPBITBIM KOPOTKMMHM BOJIOCKaMHM. HuWkHHME JHCTBS CEpALEBUAHO-OBAIBHBIE, IO KpasM
YallleIUCTUKN  KPYIHBbIE, JJIMHHOYEPEIIKOBbIE, CpPEAHHE KOPOTKOYEPEIIKOBBbIE, MMUIBYATO-
MUJIOBUJIHBIE, YIJTMHEHHO-JIAHIIETHbIE, BEPXHUE JIAHLIETHBIE, TIOJTHOKPAEBbIE, CUASULE.

IlBeTkn Menkue, A0 9 MM ATUHOM, cOOpaHbl B COLBETHE U 00pa3ylOT KOJIOCOBUIHYIO
I[BETOUHYIO I'PYIIITY, PACMIOIOKEHHYIO Ha KOHIle cTeOsss. ColBeTHs 3JTMIICOUIHbIE, IIebHOKpaiiHue,
BOJIOCUCTBIE, C PECHUTYATBIMU KpasiMH, Kopode yameuku. Koponka cune-uoneronas, anuHoi 7-9
MM, TOKpBITa KOPOTKHUMH BOJOCKamH. [1momsl mpomosroBaTo-siiueBUAHBIC, NIUHOW A0 1,75 MM,
CJIETKa CIUTIOLIEHHBIE. [[BEeTET BCIO BECHY U JIETO € ampeds no uionb. [1noasl co3peBaror ¢ Mas 1o
aBIyCT.

B Espone, na Kaskaze, B Ilepenneit u Cpenneit Azum u Cubupu. PacnpocTtpaneH kak
UHTpOAYUEHT B OoibiinHcTBE pernoHoB OwiBiuiero CCCP. Bcerpewaercst Bo Bcex 00nacTax
enTpansuoit Poccun.

OObIueH Ha CyXHX CKJIOHAX, B PEIKOJIECHAX, 3apOCIAX, MyCThIPSAX, 000UMHAX JOPOT, MOJX,
pa3pyLICHHBIX CTENHBIX y4acTKax [4].

Pacnpocmpanenue 6o ¢pnope Haxuvieanckou AP

Bun BecTpeuaercs B cpeiHEM FTOPHOM MOSCE, HA CYXHX, IIEOHUCTHIX U KAMEHUCTBIX CKJIOHAX, Y
KpOMKH BOnbl. BriepBeie B A3zepOaiijkaHe HOBBIM apeasl pacnpoCTpaHEHHUs BHJA OOHApYXeH B
KaMEHMCTBIX CKIoHaX BOKpYT c. Kromtoc [laxOy3ckoro paiiona, c. [Tapara Opay6anckoro paiioHa u
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B KAMEHHCTBIX OCBIIISIX B TOJTMHE AYKHOBYD.
[IBeTet B anpesne-uroie, MIOAOHOCUT B aBrycre [3, 6].
Hoesoe mecmonaxoocoenue suoa

1. 20.05.2020. IIIax0y3ckuit paiion, c. Kromoc, kameHucToie U 1eOHUCTBIE CKIOHBI. HoBas
Haxojka Obl1a oOHapyx)eHa Ha tore cena Kromroc, y mogHoxbs ropel Capsiaar. Koopaunarer GPS:
N39°22'20.91", E45°39'34.93", 1719 m (PucyHok 1).

Ha Tepputopum BBISBICHHS 3TOTO BHJAAa OH 00paszyeT TPyHmbl C TOPHO-KCEPOPUTHBIMU
pacTeHHUSIMH, HA3BaHHBIMH HIDKE:

1. Astragalus candolleanus Boiss., Astragalus nachitschevanicus Rzazade, Glaucium elegans
Fisch. & C. A. Mey., Hyoscyamus reticulatus L., Stachys lavandulifolia Vahl, Lamium amplexicaule
L., Bungea trifida (Vahl) C. A. Mey., Scutellaria orientalis L., Stachys lavandulifolia Vahl.,
Leopoldia caucasica (Griseb.) Losinsk., Serratula coriacea Fisch. et C. A. Mey., Lactuca sp.,
Queria hispanica L., Veronica multifida L., Adonis flammea Jacq., Prangos acaulis (DC.) Bornm.,
Geranium tuberosum L., Linum alexeenkoanum E. Wulff, Astragalus mesites Boiss. et Buhse.,
Lactuca georgica Grossh., Iris imbricata Lindl., Onobrychis cornuta (L.) Desv., Asperula setosa
Jaub. et Spach, Klasea coriacea (Fisch. et C. A. Mey.) Holub u ap. [10, 11].

2.19.05.2021. Opny6aackuii paiion, monuHa AskHOBYyp (momHoxkue ropsl Corormar) GPS:
38°55"7.53" ¢. m., 46°04.711" B. 1., 1902 M. Ha kaMeHHCTBIX CKJIOHaX, B COOOIIECTBAX HArOPHBIX
kcepouToB. B maHHOW MECTHOCTH BUJI CONPOBOXKIAIOT: Ajuga sp., Vinca herbacea Waldst. & Kit.,
Prangos acaulis (DC.) Bornm., Onobrychis cornuta (L.) Desv., Stachys lavandulifolia Vahl.,
Scutellaria orientalis L., Stachys lavandulifolia Vahl., Stachys lavandulifolia Vahl.,
Nectaroscordum tripedale (Trautv.) Traub, Ajuga chia Schreb., Zuvanda meyeri (Boiss.) Askerova,
Trigonella gladiata Steven ex M. Bieb., Glaucium corniculatum (L.) Rudolph, Geranium
tuberosum L., Gundelia aragatsi Vitek et al., Silene commelinifolia Boiss., Ixiolirion tataricum
(Pall.) Schult. et Schult. f., Cerasus incana (Pall.) Spach, Acer ibericum M. Bieb. ex Willd., Celtis
caucasica Willd., Jasminum fruticans L., Amygdalus fenzliana (Fritsch) Lipsky u ap.

3.27.04.2022. Oppy6an, okp. c. Ilapara. Kpaii kanaBel, mnecuansie ckiaoHbL GPS:
39°04'37,75" c. m1., 45°54'06,28" B. 1., 1583 M.

B cocraBe pa3zHOTpaBHOMN TpyNIIMPOBKY C JOMUHUpOBaHUeM Prangos ferulacea (L.) Lindl.

B cocraBe mnenosa ormeueno 6omee 20 Bumom: Lamium amplexicaule L., Campanula
propinqua Fisch. et C. A. Mey., Fritillaria caucasica Adams, Senecio vernalis L., Geranium
tuberosum L., Astragalus microcephalus Willd., A. candolleanus Willd., Lotus gebelia Vent.,
Leopoldia caucasica (Griseb.) Losinsk., Phlomoides laciniata (L.) Kamelin et Makhm., Stachys
lavandulifolia Vahl, Saponaria viscosa C. A. Mey., Rhus coriaria L., Alliaria petiolata (M. Bieb.)
Cavara et Grande u ap. (Pucynok 2).

Pesynomam uccnedosanus apeana euoa

3MEETOJIOBHUK TUMBSHOLIBETKOBBIM, BBISBICHHBIM B XOJE€ HCCIEIOBAHMM, SIBISAETCS HOBBIM
BuoM Jutst hiiopsl Azepbaiipkana. Ha KaBkasze atot Bua Briepsble Obl1 onvicad B [ py3un [2].

Pexomenayercs Brmrounth B Oynmymiee wu3manne «KpacHoit kuurm» AsepOaiipkaHa u
HaxubsiBanckoit ABTOHOMHO# PecrnyOnmuku, Kak YyBCTBHUTEIBHBIM BHUJ, PACIpPOCTPAHCHHBIA Ha
OTPaHUUYEHHBIX TEPPUTOPUSAX WM YUaCTKaX U MOABEPKEHHBIN HETAaTUBHOMY BO3/IEHCTBUIO.

I'epbapHble 00pa3libl HOBOM HAXOIKU XpaHATCS B Koulekuusx I'epbapHoro ¢onna kadeaps
6uonoruu HaxyblBaHCKOTO roCyAapCTBEHHOTO YHUBEPCUTETA.
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Pucynox 2. HoBoe mecronaxoxnaenue Buga Dracocephalum thymiflorum Bo ¢nope HaxubiBaHckoit
ABtoHOMHO# PeciryOmmku
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Berberis aquifolium Pursh - EIOBI)II71 BUJ AJI51 ®JIOPBI
HAXYbBIBAHCKOU ABTOHOMHOMU PECITYBJIMKU ABEPBAUKAHA
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Berberis aquifolium Pursh - NEW SPECIES FOR THE FLORA
OF NAKHCHIVAN AUTONOMOUS REPUBLIC OF AZERBAIJAN

©Ibragimov A., Dr. habil., Baku State University, Baku, Azerbaijan
©Nabieva F, Dr. habil., Institute of Botany of the Ministry of Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan, fatmakhanym_58@mail.ru
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Annomayusa.  llpoBenmeHsl  reoboTaHmdeckue,  (IOpUCTHYECKHE,  CHCTEMAaTHYECKHE,
OKOJIOTUYECKHE WCCICIOBAHUS JUISl M3y4YeHHUs (IOpbl M PaCTUTEIbHOCTH HaxubIBaHCKOM
ABtoHOMHOU PecmyOnuku AsepOaitmxana. llenpro uccinenoBaHus ObLI MOMCK HOBBIX TaKCOHOB
IUKOpPACTyIIed U KylbTypHOU ¢uopsl. [lo Hammx uccnenoBanuii (1970 r.) Bo ¢mope HaxubiBana
cem. Berberidaceae Obu10 mpezncrasieHo Beero 3 Bunamu poaa Berberis: B. integerrima Bunge, B.
iberica Steven, B. vulgaris L. B Teuenue mHorometHux uccinegoanuii (1970-2023 rr.) namu
BBISIBIICHO eme 3 Buna: Berberis heteropoda Schrenk, B. thunbergii f. atropurpurea n Bo Bpems
skcriequimn  10.05.2023 1. maitnen Bun Berberis aquifolium Pursh. OH MHTpOmynupoBaH Kak
BBICOKO/ICKOPATUBHBIA KyCTapHUK. TakuM 00pa3oM, Ha OCHOBE JIUTEPATypHBIX HCTOYHUKOB M
pe3y/bTaToB HAIIMX MCCIEOBaHUN YCTAaHOBJIEHO, 4YTo B AsepOaiijkaHe pacmpocTpaHeHo 14
JUKOPACTyIIMX M KyJbTUBHUPYEMbIX BUIOB (M nBe (opma) OGapbapuca. Bo Bpems uccinenoBaHuit
oOpamany BHUMaHHE Ha YCIIOBHS MECTOOOWTaHUS HOBOBBISIBICHHBIX TAaKCOHOB, HM3YYEHBI HX
MopdoOuoIornyeckne MW OHMOIKOJIOTHUECKHE OCOOCHHOCTH [JISl JTaJbHEHIIEro parrdoHaIbHOTO
ucnonb3oBaHus. Buibl 6apbapruca — 1ieHHbIe nose3Hble pacTeHus. [1o pe3ynpraraMm mpoBeIeHHBIX
UCCIIEIOBAHUN PEKOMEHJIyeTCsl CO3/aTh IJIAHTAIMHM, MMEIOIIUE MPOMBIIIJIEHHOE 3HaueHue s
palMOHAIFHOTO,  JOJTOJETHETO  WCIOJNB30BaHMs, TOBBINIATH  NPOXYKTUBHOCTH,  OXPAaHSAThH
€CTECTBEHHBIC 3aPOCIH U UX TTOMYIISIIH.

Abstract. Geobotanical, floristic, systematic, ecological studies were carried out to study
the flora and vegetation of the administrative regions of Nakhchivan Autonomous Republic of
Azerbaijan. The purpose of the study was to study flora and vegetation, to look for new taxa of wild
and cultivated flora of the region. Before our research (1970), in the flora of Nakhchivan
the Berberidaceae family was represented by only 3 species of the Berberis genus: B. integerrima
Bunge, B. iberica Steven, B. vulgaris L. During long-term (1970-2023) research, we identified
3 more species: B. heteropoda Schrenk, B. thunbergii f. atropurpurea and during the expedition on
May 10, 2023, the species Berberis aquifolium Pursh was found. It was introduced as a highly
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ornamental shrub. Thus, based on literary sources and the results of our research, it has been
established that 14 wild and cultivated species (and two forms) of barberry are widespread in
Azerbaijan. During the research, attention was paid to the habitat conditions of the newly identified
taxa, their morphobiological, useful and bioecological features were studied for further rational use.
Barberry species are valuable useful plants. Because of the research, it is recommended to create
plantations of industrial importance for rational, long-term use, improve, increase productivity, and
protect natural thickets and their populations.

Kniouesvie cnosa: dnopa, paCTUTEILHOCTh, HOBbIC BHIbI, OapOapHc ma1y00IuCTHBIN.
Keywords: flora, vegetation, new species, Berberis aquifolium.

HaxubiBanckas ABroHoMHas PecmyOnmmka A3sepOaiikaHa — THIHWYHAsS TOpHas CTpaHa.
Haumenbiias BoicoTa Haj ypoBHeM Mopsi — 600 M, a HauBwicmias — 3906 m. Knumar cyxoi
KOHTHHEeHTanbHbI. B 1970-2021 IT. BCECTOPOHHE wu3ydanu (Iopy W PacTUTECIBHOCTH
HaxusiBanckuii AP.

Cobpano 6oinee 250 Thic repOapHBIX 00pa3IOB, MOCTYKHUBIIUX co3iaHuto [epbapHoro ponma
A. III. U6parumoBbiM B 1977 1. B HaxubIBaHCKOM peruoHaibHOM Hay4YHOM LIeHTpe (HbiHe MHCTUTYT
OmopecypcoB).

YcraHoBiIeHO Mpom3pacTtanue Bo (uiope 3toro kpas O0osee 3020 BHIIOB BBICIIUX CIOPOBBIX,
TOJIOCEMEHHBIX U COCYAHMCTBIX PACTEHUH, KOTOpPbIe OObETUHEHBI B 5 OT/IENOB, 4 Kilacca, 61 mopsuox,
910 ponos u 160 cemeiicts [2, 4, 9].

Mamepuanvl u memoovl

®dnopa M pacTUTENBHOCTh A3zepOaiikaHa HCCIeloBajics B TeueHWE MHorux Jer. Ha
TEPPUTOPUU IOCTOSIHHO B BECEHHE-OCEHHUMN CE30H KCIEIUIMU TPOBOAMINCH HEOAHOKPATHO.

B Xozme wuccnenoBaHMs M3y4alloCh E€CTECTBEHHOE COCTOSHUE, PAacHpOCTpaHEHHE BHJIOB,
o0Opazyembie UMH (PUTOLIEHO3BI, ((OPMHUPOBAHUE U ACCOIHAIUH.

IIpoBenensl reoboTaHMYECKUE, (QIOPUCTUUYECKHE, CUCTEMAaTHYECKHE, OSKOJIOTHYECKHE U
SKCIIEpPUMEHTAIbHbIE METOIbI (TyTeM CO3JaHMs TPOOHBIX TUIOMIA e ) (IOpPHI M PACTUTENBHOCTH Ha
BCEU TEPPUTOPUMN.

Pesynomamot u o6cyscoenue

CewmeiictBo bapbapucossie (Berberidaceae). I{BeTku mpaBuibHbIEe, 000€MOINbIE, C JTBOWHBIM
OKOJIOIIBETHHKOM, WHOTJIa HESICHO pa3rpaHWYCHHBIM Ha YalleuyKy W BEeHYHK. YamelmmcTukoB 3—6.
JlenectkoB 3—6 unu BBOE OoJiee, pacloIOKEHbI MPOTUB YAIIETUCTUKOB. THIUMHKN B KOJUYECTBE
4—6 cynpOTHBHBI JIETIECTKaM, CO CTBOPYATOPACKPHIBAIOIIUMUCS TBIILHUKAMU. 3aBsi3b BEPXHSA, U3
onHOTO TiofgonucTuka. [lnog — sroma mnu xKopobouka. TpaBbl UM KYCTapHUKH C OYEPEIHBIMU
nucteami [2, 10].

N3 130 BugoB pacnpoctpaneHHbIx B EBpone, A3un, Amepuke Ha KaBkaze B AzepOaiimkane
3 Buna: Berberis vulgaris L. (= B. vulgaris f. alba West., = B. vulgaris f. lutea Regel), B. iberica
Steven, B. integerrima Bunge (B. densiflora Boiss. et Buhse) [10]. Hapsiny ¢ yka3aHHBIMH BUJaMU
3a nepuog 1970-2023 rr. HaMu BBISIBICHO etie 3 Buna: Berberis heteropoda Schrenk, B. thunbergii
f. atropurpurea w Berberis aquifolium Pursh. Takum o00pa3oM, Ha CErOAHSIIIHUA JI€Hb CEM.
Berberidaceae Bo ¢gmope HaxupiBana mpencrasneno 2 pomamu: Leontice L. — 1, Berberis L. —
6 BUJIOB.
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CewmeiictBo Berberidaceae, nom. cons. (Podophyllaceae), moncemeiictBo Berberidoideae

Tpuba 1 Berberideae

[Toarpuba: Berberidinae

1. Pon: Berberis L.

Berberis integerrima Bunge (= Berberis densiflora Boiss. et Buhse)

B. iberica Steven

B. vulgaris L. (= B. orientalis C. K. Schneid.; = Berberis vulgaris f. alba (Weston) Voss;

= B. vulgaris f. lutea (DC.) Regel)

B. heteropoda Schrenk (= B. sphaerocarpa Kar. et Kir.)

B. thunbergii f. atropurpurea (Chenault) Rehder

B. aquifolium Pursh (= Mahonia aquifolium (Pursh) Nutt.)

Tpuba 2: Leonticeae

2. Pon: Leontice L.

Leontice minor Boiss. (= L. armeniaca Belanger)

B kuure «Mup pactenuii AsepOaiiykaHa» aBTOp YIOMSHYJI 7 BHJIIOB, OTHOCSIIUXCS K
2 ponam [1].

B. amurensis Rupr.

B. crataegina DC. (= Berberis iberica var. paphlagonica C. K. Schneid.)

B. koreana Palib.

B. integerrima Bunge (= B. densiflora Boiss. et Buhse)

B. thunbergii DC.

B. vulgaris L. (= B. orientalis C. K. Schneid.)

Mahonia aquifolium (Pursh) Nutt.

Kpome Toro, BCTpedaroTcsi HECKOJIbKO BUIOB OapOapuca, UCIOJIb3yeMbIX B O3€JICHEHHUU U
JIEKOPaTUBHOM CaJIOBOJICTBE B psijie peruoHoB AsepOaiimkana. Hampumep, nucrtonaaHsle
JICKOpaTHBHBIEC JIEPEBbsl U KyCTapHUKH: B. amurensis Rupr., B. integerrima Bunge, B. ilicifolia L.
fil., B. julianae C. K. Schneid., B. koreana Palib., B. gilgiana Fedde; Beuno3eneHbie KyCTapHUKU H
nonykycrapHuku: B. microphylla G. Forst., Berberis levis Franch., Mahonia aquifolium (Pursh)
Nutt. [6]. Takum oOpa3om, Ha OCHOBE JIMTEPATyPHBIX HCTOYHMKOB M PpE3yIbTaTOB HAILIMX
UCCIIEJIOBAaHUM YCTaHOBJIEHO, 4TO B A3sepOaiipkaHe pacmpocTpaHeHbl 14 JIUKOpacTylIIMX H
KyJBTUBUPYEMBIX BUJIOB (U ABE opMbl) Oapbapuca.

Berberis heteropoda Schrenk — bap6apuc pazHoHoxkoBbIif. KycTapHuk ¢ 3—4 M BBICOTOH.
Haiinensl Mexny cenenusmu Apadea u Jlakarar J[xynspunckoro paifona. O6pasyer HeOoblIMe
3apociii B CPEHEM U BEpPXHEM TOpHBIX moscax. LlBerer B amperne-mae, MIIOAbI CO3PEBAIOT [0
aBrycra [4, 8].

Berberis thunbergii DC. — bapb6apuc TynOepra. Kycrapuuk c¢ 3-4 M BBICOTOM.
WuTponyurpoBanHoe pacteHue. beut oOHapyxeH B borannueckom caay MHcTuTyTa OMOpEcypcoB.

B 2023 roxy (maif) B pe3ynpTare NpPOBEICHHBIX OOTAHMYECKUX U PECYPCOBEIYECKHX
HCCIEA0BAHUM MOJIE3HBIX pAacTEHUH Ha Teppuropun HaxuueBanu BwIABIEH emie 1 BHI pacTeHUI
oTHocsuiics k poxay Berberis cemeiictBa Berberidaceae — B. aquifolium Pursh (otmeuen B
IlenTpasibHOM OOTaHHWYECKOM cajay, MapaakaHCKOM JEHIPOJIOTHYECKOM Mapke M 3ararajibCKoM
pailone B cene Jlekut). B psge nurepaTypHBIX HCTOYHUKOB 3TO pACTEHHE YIOMUHAETCA
¢dbparmenTapso [1, 5, 9].
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Isets 1 toasr Berberis aquifolium Pursh

Pucynox. Bumsr Berberis

Pon Berberis Bxmouaer B cebs okoino 70 BUAOB, pacnpocTpaHeHHBIX B lleHTpanbHOU u
Cesepnoii Amepuke u Bocrounoit u FOro-Boctounoit A3zun [18]. OCHOBHBIMU OTJIMYUTEIBHBIMHU
MpU3HAKaMU BHUJIOB poOJa SBISIOTCS: HEMPAaBUIBHOCTH I[BETKOB, YAIIEIUCTUKOB 9, JIemecTKoB O,
TBIYMHOK 6, 3aBsi3b BEpXHssA, OMHOTHe3dHas. [lmog — sroma, KyCTapHUKH, pPEXKe JEepPEBb,
BEYHO3CJICHBICE C OYCPEIHBIMH HEMAPHONECPUCTOCIONKHBIMUA  JUCTHSIMU € IIMJIOBUIHBIMU
npunuctHukamu. Berberis aquifolium Pursh Fl. Amer. Sept. (Pursh) 1: 219, T. 19 (1813).

Berberis aquifolium Pursh — bap6apuc magy6onuctHbiii. HeBbicokoit KycTapHuUk. JIucThbs
OYepeHbIe, KOXHUCTBIC, BEYHO3CJICHBIC, HEMapHONECPUCThIe, W3 9—11 JHCTOYKOB; JIMCTOYKH
MPOIOJITOBAThIC, KOXKHCTBIC, CBEPXy OJNeCTAIIUe, MO0 Kpaw BbIEMYaTO-3yOdaThie C KOJIIOYHMH
3yOunkamu. [IBETKH 30710THCTO-KENThIE, COOpaHbl B MHOTOI[BETKOBBIE KHCTH Ha KOHI[AX MOOETOB.
[IBerer u miomoHOoCcUT B Mae. L[Berer B Teuenune 8—23 1HEHl B KOHIlE Mask — MEPBOM MOJOBUHE
utoHs. [1nogonocur ¢ 5—7 ner. [lnoxg — aroga 1o 1 cM B quameTpe, TEMHO-CHHSISL UM CUHE-YepHAast
C CH30BaThIM HAJIETOM, CheZl00Has, CO3peBaeT B KOHIlE aBrycra [6—8, 10].

Hekoropbeie OOTaHWKH TPOJOJDKAIOT OTHOCHUTH YacTh poja Berberis K OTICIBHOMY POIY
Mahonia. CornacHo stoii knaccudukanmu Berberis aquifolium naswsiBaetrcsi Mahonia aquifolium.
ITo cocrosinuto Ha 2023 rox Plants of the World Online (POWO) knaccudumupyer ero kak Berberis
aquifolium 6e3 HENUCTBUTENBHBIX MOABUAOB. JlarTmHCkui crienuduueckuid smutet «aquifoliumy»
03HAYaeT «OCTPOJIUCTHBINY (Kak B llex aquifolium), uMes B BULy KOJIFOUYIO JIUCTBY.

Berberis aquifolium He mMeer OMM3KOro poOACTBEHHHMKA HHM OCTposiMcTa Hactosiiero (llex
aquifolium), mu Hacrosimero BuHorpaaa (VitiS), HO ero oOlee Ha3BaHHE «MMaay0 OPETOHCKUU
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BUHOTPAJIHBII» MTPOMCXOIUT U3-3a €r0 CXOACTBA ¢ 3TUMU pacTeHusimu [12, 13].

OOpazyeT psia IeKopaTUBHBIX (OpPM: OpPEXONMCTHas, U3dAlHas, nectpoinuctHas u Ap. [lo
OMOJIOTHYECKUM M DKOJIOTHUeCKUM ocobenHoctssm Berberis aquifolium Pursh oGmanaer Beicokoi
MOPO30YCTONYHBOCTBIO, 3aCyX0YyCTONYHBOCTBIO, HETPeOOBATETLHOCTHIO K MOYBaM,
TEHEBBIHOCIMBOCTHIO, YCTOMYHNBOCTHIO K aHTPOITOreHHBIM Harpy3kam [11-14].

Berberis aquifolium — nomynsapHblii 0ObEKT B TEHUCTBIX U JIECHBIX Mocajkax. Ero menar 3a
SPKYIO JINCTBY W IIBETHI, KOTOPHIE YACTO TOSBISIOTCS pAaHBIIE, YeM Y JPYTUX KyCTapHUKOB.
YcToiuuB K JeTHEH 3acyxe, IEPeHOCUT OeTHbIC TTOYBBI, HE 00pa3yeT Ype3MEpHOro Omnajaa JUCTHEB.
Ero sronmpl mpuBnekaroT OTHI. MaleHbKue MypIypHO-4Y€pHbIE IUIOAbI, JOBOJIBHO TEpIKHE H
cofiepalliie KpyIHble CeMeHa, ChbeJOOHBI B CHIPOM BHJIE MTOCIIE IEPBBIX 3aMOPO3KOB. B HeGombpIMx
KOJIMYECTBAX OHU OBUTM BKJIFOYEHBI B TPAJAUIIMOHHBIA PAIMOH KOPSHHBIX HAPOJIOB CEBEpO-3amaja
Tuxoro okeana, cmemmuBasichk ¢ cananoM (Gaultheria shallon L., cem. Ericaceae) win Ipyrumu
6onee cnaakumu ppykramu. CeroiHs UX UHOTAA UCIONb3YIOT JIJISl IPUTOTOBICHUS XKelle, OTAEIBHO
WIK B CMECH C cajalioM (JIUCThSl pacTeHMsI OKa3bIBAIOT JieueOHOE JeWCTBUE M IPUMEHSIOTCA B
MEIUIIMHCKUX 1emsix) [12].

Aronel MOXKHO COpaKWBaTh IS IMOJNyYCHUS BHHA, aHAJIOTHYHO EBPOICHCKUM HAPOIHBIM
TpaauLIUsIM BUHONENHS U3 OapOapuca, XOTs s 3TOro TpeOyeTcss HEOOBIYHO OOMIBIIOE KOIUYECTBO
caxapa [14].

Berberis aquifolium Pursh nieHHOe JIeKapcTBEHHOE pacTeHue. M3 ero mioioB moayuyeHo MHOTO
JIEKapCTBEHHBIX IpenaparoB (PucyHox 2).

Y Berberis Aquioliun Gl | =

| POVOROMIHY
Forhcnn, Bloiches 8 Pinpies

" {ndiaations !

Berberis Aquifolium Fe!

For Acne, Blolches & Pimples

Pucynok 2. JlekapcTBeHHbIe npenapatsl Berberis aquifolium

HacToliku u THHKTypa JaHHOTO BEYHO3EJICHOTO KyCTApHUKA MPUMEHSIOTCS IPHU JICUCHUH
psiia cepJeuHbIX, MIa3HbIX U Jp. 3a0oseBanuii [13].

Pactenue comepxxutr OepbepuH M Kak cooOmiaercs, o0magaeT MTPOTUBOMUKPOOHBIMU
CBOMCTBAaMH, TIOAOOHBIMHU JKEITOKOPHIO. [ €1h MpaBMIbHO MUTACT KOXKY U 3PPEKTUBHO YMECHBIIACT
IpaMbl OT npseinieit. OH 3anuiaeT KoKy 0T MEKPOOOB, BBI3BIBAIOIIUX TPHIIIN, U YCTPAHSET MATHA
W IIpamMbl OT Mpbiiei. Pekomenmyercs st cyxoi, memymamieiicss koxku. OH MOXKET OONerdyuTh
CUMIITOMBI SK3€MBbI U Ticopuasa [14].

Bwvi6oowl u pexomenoayuu
Jlo mnpoBeneHHbIX uccienoBaHuid Bo (Quope HaxubiBana cem. Berberidaceae Obu10
MpeJICTaBIeHO 3 BUgamu pona Berberis: B. integerrima Bunge, B. iberica Steven, B. vulgaris L.
B teuenune 1970-2023 rr. HaiigeHo Oww0 eme 3 Buaa: B. heteropoda Schrenk, B. thunbergii
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DC., B. aquifolium Pursh.

Ha ceronusimaumii nenp duiopa HaxubiBana umeet 2 poxa: Leontice L. — 1, Berberis L. —
6 Buz0B. Becero B AzepOaiimkane —14 qukopacTyIux U KyJIbTHBUPYEMbBIX BHJIOB OapOapuca.

bapbapuc — uenHoe nosie3Hoe pacteHue. PekomeHayercs co3aarh IUIAHTALMK, UMEIOLIUE
MPOMBIIUICHHOE 3HAu€HUE JJs PalHUOHAIBHOTO, JOJTOJIETHETO HCIIOJIb30BaHUS, IIOBBIIIATH
MPOAYKTUBHOCTh, OXPAHITh €CTECTBEHHbIE 3aPOCTH U UX MOMYJIISIIHH.

Bbapbapuc mamyOonucTHBIM 00pasyer psif IEKOPATHBHBIX (OPM: OPEXOTUCTHAS, U3SIIHAS,
necTposvctHas W Jp. Pekomengyercss uisi HWCIOJNB30BAaHUS B Pa3HBIX THUIAX HACAKJICHUMN:
MEeH3aKHBIX TPYINax IepeJHero IiaHa, OMyLIKaX HeOOJbIIMX TPYII JIepeBbEB, OOpIropax B
KOMITO3ULIUU C IPUPOIHBIMHU KAMHSIMH.
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ANALYSIS OF GANJA RIVER BASIN ACCORDING TO GEOGRAPHICAL ELEMENTS
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AHAJIN3 BACCEMHA PEKH I''THIKA 11O TEOTPAONYECKUM DJIEMEHTAM

©/Icasadosa 3. @., [HOICUHCKUL 20CYOAPCMBEHHDLI YHUGEPCUMEN,
2. I'anooica, Azepbaiioscan, elanora.cavadova@mail.ru

Abstract. The article provides an analysis of the Ganja River basin according to geographical
elements. 8 geographical elements Caucasian, Holarctic, Arid or xerocontinental, Pluregional
Boreal, Mediterranean, Palearctic and Iran-Turanian geographical elements were defined for
the research area. Each geographical element was made on the basis of botanical geographical
(floristic) regionalization.

Annomayusa. B crarbe mpezcTaBieH aHanu3 OacceiiHa peku [MHKa 1o reorpaduueckum
aneMeHTaMm. JlJis  TEppPUTOPUM HUCCIENOBAaHMM BBIEICHBI § Treorpaduyeckux 3JIEMEHTOB:
KABKa3CKUM, TOJAPKTHUYECKUN, apPUAHBIA WM KCEPOKOHTMHEHTAJBHBIM, IOJUPETHOHAIbHBIN,
OopeasbHbIN, CPeIN3eMHOMOPCKUM, HOJSPHBIA U HPAHO-TYPAaHCKUI reorpaduyeckue >JIeMEHTHI.
Kaxnplii reorpaguueckuil  3JI€MEHT CO3JaBaJICi Ha OCHOBE OOTaHMKO-TeorpaduyecKkoro
(pmopucTuueckoro) pailoHUpOBaHUS.

Keywords: geographical spectrum, geographical distribution, alpine vegetation.

Kniouesvie cnosa: reorpadmueckuii CreKTp, reorpauveckoe pacripeaeicHue, alblIuHCcKas
PaCTUTENLHOCTb.

Grouping species into geographical elements is an integral part of flora analysis. Species are
separated according to their distribution similar to geographical elements. Analysis of geographical
elements allows determining the origin of areas, their formation, migration path and historical
development path. Among researchers, there is no unified opinion on the separation and
classification of geographical elements. Geographical elements are defined based on the modern
range of the species. The analysis of geographical elements was carried out according to the
methods of (Grosheim, Tormachev, 1974) by many researchers. The classification of the range of
Caucasian species was carried out by A. A. Grosheim (1936) [3, 5, 7].

The division of Caucasian flora into geographical elements was carried out on the basis of
botanical geographical (floristic) regionalization [5, 6].

N. N Porteiner (1993-2000) made the basis of the classification scheme of geographical
elements of the Ganja River basin. The division of the vegetation of the Ganja River basin into
geographical elements is given in Table.

Caucasus element: This geographical element mainly covers the areas of the Caucasus
province, and many of them can be spread in neighboring provinces.

The spectrum of geographical elements shows that the main part of the flora of the Ganja
River basin is covered by Caucasian species. Caucasian elements in the study area include
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370 species. The analysis shows that most Caucasian species are found in rocks and outcrops.
Species found on rocks and outcrops include Cirsium tomentosum (C. A. Mey.), Ephedra procera
(Fisch. et C. A. Mey.), Silene compacta (Fisch. ex Hornem.), Tragus racemosus (L.) All., Phleum
alpinum L., Alopecurus laguroides Balansa, Sesleria phleoides Steven ex Roem. et Schult., Allium
albidum (Fisch. ex M. Bieb.)., Celtis caucasica Willd., Parietaria micrantha Ledeb., Rumex
acetosella L., Stellaria media (L.) Vill., Minuartia oreina (Mattf.) Schischk., Minuartia circassica
(Albov) Woronow, Scleranthus uncinatus Schur, Gypsophila tenuifolia M. Bieb., Nigella orientalis
L., Anemone fasciculata L., A. speciosa Adams ex Pritz., Ranunculus oreophilus M. Bieb.,
Thalictrum foetidum L., Papaver fugax Poir. — etc. are attributed. A certain number of elements
included in the Caucasus geographical element are considered forest educators. Here includes Pinus
hamata etc. Hydrophytes are a minority [1].

Table
A SPECTRUM OF GEOGRAPHIC ELEMENTS
Geographical elements Amount of species In % of the total number
Caucasus 370 50,4
Arid or xerocontinental 140 19
Pluregional 60 8,2
Boreal 56 7,7
Mediterranean 39 53
Palearctic 29 4
Holarctic 22 3
Iran-Turan 18 2,4

The analysis of the distribution of Caucasian species shows that these species are widespread
mainly in the subalpine zone. Some Caucasian species are not genetically homogeneous. Western
Caucasian species are distributed in the alpine zone, Eastern Caucasian species are distributed in
mountainous xerophytes, and the remaining species are equally distributed in the alpine and
subalpine zone. Most Caucasian species are found in 2-3 zones, and stenotic species are found in
only one zone. The analysis of the Caucasian geographical element shows that they play a leading
role in the formation of the flora of the Ganja River basin and participate in the formation of plant
groups [2].

Holarctic element: This element mainly includes species whose natural range covers the
3 hemispheres Holarctic and the eastern hemisphere. Holarctic species in the Ganja River basin are
of arctomontane origin. Most of them are of rock and sedimentary origin. Most Holarctic species
are found in 2-3 zones. The remaining species are distributed only in one zone. Anchonium
elichrysifolium (DC.) Boiss., Prometheum pilosum (M. Bieb.) H. Ohba, Saxifraga moschata
Waulfen, S. exarata Vill., Saxifraga adenophora K. Koch, Sorbus caucasica Zinserl., Astragalus
aureus Willd. and so, on species are found in 2-3 zones. Species distributed in a belt include
Astragalus mollis Bieb., A. caucasicus Pall., Euphorbia macroceras Fisch. et C. A. Mey., Rhamnus
xspathulifolia Fisch. et C. A. Mey., Hippophae rhamnoides L. — etc. are attributed.

Mediterranean element: The range of species included in the Mediterranean element is related
to 2 or more provinces, sometimes it can enter the Crimea and the Caucasus. This element does not
play a significant role in the formation of the flora of the Ganja River basin. It is found mainly in
mountain xerophytes, forest and subalpine zone. These include Pyrola media Sw., Pyrola minor L.,
Asyneuma campanuloides (M. Bieb. ex Sims) Bornm., Orthilia secunda (L.) House., Vaccinium
myrtillus L., Primula macrocalyx Bunge, Centaurium erythraea Rafn, Gentiana septemfida Pall.,
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G. gelida M. Bieb., Vincetoxicum scandens Sommier et Levier — etc. species are attributed.

Pluregional element: Species that are widespread in 2 or more worlds are included in this
element. 60 species belong to this element. Of them, 35 species are found in rocks and outcrops,
16 species are found in anthropogenically disturbed areas, and a small amount is found in wetlands.
Distribution by zones shows that most of them are settled in lower zones. Betonica macrantha
C. Koch., Milium effusum L., Bromopsis tomentella (Boiss.) Holub and so on.

Boreal element: Species whose range is mainly in northern coniferous forests are included in
the boreal element. In the understanding of this element, based on the ideas of H. Tras (1970), this
element includes the species distributed in the coniferous forest zones of Holarctic, the centers of
distribution. At the same time, the species distributed in the cold temperate regions of the southern
hemisphere are included in the notoboreal elements.

A. A. Grossheim (1936) writes: Boreal elements are similar to the blanket that covers most
regions of the Caucasus. According to their adaptation, they are divided into forest, meadow,
swamp, rock and slough. Boreal species are distributed in alpine and subalpine zones and forests. It
is rarely observed in mountain xerophytes. Most boreal species are undoubtedly relicts of
the Pleistocene Ice Age. Linum hypericifolium Salisb., Polygala alpicola Rupr., Plantago saxatilis
M. Bieb., Picris hieracioides L., Dryopteris caucasica (A. Braun) Fraser-Jenk. et Corley, Glyceria
notata Chevall., Hordeum leporinum Link etc.

Palearctic element: This element refers to the 3 hemispheres of the Holarctic (Holarctic,
ancient Mediterranean, eastern Asia). This element includes 29 species in the study area. Here
mainly Erodium cicutarium, Malva neglecta, Malva sylvestris, etc. such as weedy ruderal plants,
but also Carex caucasica, Carex cuspidata, Festuca supina, Poa meyeri, Trifolium pratense,
Polygonum alpestre, etc. grass species such as, Aetheopappus caucasicus, Potentilla argentea,
Potentilla obscura, etc. including rock- outcrop species. Most polar arctic species inhabit mountain
xerophytes. It is also observed in forest, subalpine and alpine zones. Most palearctic species are
distributed in 2-3 zones (Malva neglecta, Polygonum alpestre, Bunias orientalis, etc.). Potentilla
argentea etc. species are species distributed in a belt [3, 4].
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3AKOHOMEPHOCTH PACIIPEJIEJIEHUSI IPEBECHBIX BUJIOB PACTEHUU
CEMENMCTBA Rosaceae KYCTAPHUKOBOM PACTUTEJIBHOCTH IO JOJIMHAM PEK
U CKJIOHAM YIIEJHAHA B HAXUYBIBAHCKO ABTOHOMHOM PECITYBJIUKE

©baéaesa C. P., ORCID: 0009-0004-4800-7276, Haxuvleanckuil 20cy0apcmeeHtblii yHugepcument,
2. Haxuwviean, Azepbatioscan, safuraaliyeval 99 1(@gmail.com

DISTRIBUTION REGULARITIES OF TREE SPECIES OF THE Rosaceae FAMILY
IN SHRUBS IN RIVER VALLEYS AND A STREAK IN THE FLORA
OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC

©Babayeva S., ORCID: 0009-0004-4800-7276, Nakhchivan State University,
Nakhchivan, Azerbaijan, safuraaliyeval991@gmail.com

Annomayus. llpuBeneHsl CBeAEHUs O JAPEBECHBIX BUJAX pacTeHui cemeiictBa Rosaceae
KyCTapHUKOBOM PAaCTUTEIBHOCTH JOAMH M ymenud pek B HaxuueBanu. Hccnenosana
PacTUTEIBHOCTD JIOJIMH TUIMYHBIX TOPHBIX peK: Apnadail, HaxusiBanuail, Anunmkadail, XaBynrdai
u ['wiianuaii. Pe3ynpTarhbl Hcciaea0BaHM TO3BOIMIIN ONPEACIIUTh BaXKHbIE MPU3HAKH, XapaKTEepPHBIC
JUIS IPEBECHBIX BUIOB cemeiicTBa Po3orBeTHbIC, paclipoCTpaHEHHBIX B JOMUHAX PEK U MO Oeperam.
B cTpykType rOpHOCTENHOI0 KOMIUIEKCa BaXHOE€ MECTO 3aHHMMAIOT KyCTApHUKOBBIE, OCOOCHHO
JpeBECHbIE BUJBI pacTeHUil cemeiicTBa. OHM BXOJSIT B COCTaB KyCTapHUKOBON pPacTUTEIbHOCTU
TOPHBIX CTenel, 00pa3yrT caMOCTOATEIbHbIC TPYNIbl U YHUKaJIbHBIE (popManuu. BrisiBiaeHO, 4TO
KyCTapHUKH, BCTpPEUAIOIMECSs Ha TOPHBIX CKJIOHAX IPABOr0 M JIEBOrO OEperoB pek pe3Ko
pas3InyaroTcs IO BUJIOBOMY COCTaBy. B KyCTapHHKOBOM PpACTUTEIBHOCTH TEPPUTOPUM HAMH
BIIepBBIE BbImeneHo 6 ¢dopmammii, 13 accommammit u 1 cybaccommanusi u JaHa ee
¢dutoneHonornyeckass kinaccudukanus. B mepBoil ¢Qopmarmu ompeneneHo 2 accolManuu C
npeobnaganueM Rosa canina. Bo 2-ii oopmanuu BeJieNeHbl 2 aCCOLUAINU, B KOTOPBIX JOMUHUPYET
Crataegus meyeri. B 3TOl IpynnupoBKE KyCTapHUKOB TaKXe IIMPOKO PACIpOCTpaHeHbl Prunus
fenzliana, P. divaricata v P. nairica. B coctaBe 3-il ¢opManvu BBIJEICHBI CO 3HAYUTEIHHBIM
obwineM KycToB MUHJaJI 3 acconuanuu U 1 cybaccouuanus ¢ JOMUHUPYIOIIUM BUJOM — Prunus
fenzliana. B »>ToW TpynmMpoBKE TaKXKe 3aMETHO LIMPOKO paclpocTpaHeHbl Rosa canina U
R. buschiana. B coctaB 4-i1 popmaiiuu BXomsT 3 acconpanuu ¢ npeodnaganuem BungoB Crataegus
meyeri, C. caucasica, C. monogyna, Sorbus graeca w S. persica. 5-1 (opmamus conepx uT
2 acconaniuu ¢ mnpeobnaganuem Cotoneaster melanocarpus, C. integerrimus, Rosa canina,
R. hracziana, a B 6-ii ¢dopmanuu copepkuTcst Bcero 1 accommanusi ¢ npeobnanaHueMm Prunus
microcarpa.

Abstract. The presented article provides information about the shrub vegetation of the river
basins and valleys of the woody species of the Rosaceae family in the flora of the Nakhchivan.
The river basins of Arpachay, Nakhchivanchay, Alinchachay, Havushchay, Gilanchay and river
basins of the Sharur, Shahbuz, Julfa and Ordubad districts were studied as the research object.
The conducted research allows to determine the important features characteristic of the woody
species of the Rosaceae family spreading in the river valleys and riverbanks. In the structure of
the steppe complex, shrub plants, especially woody species of the Rosaceae family, occupy
an important place. They are part of the bush steppes, form independent groups and form unique
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formations. Both the sandy areas of the banks of rivers and streams, as well as the bushes found on
the mountain slopes on the right and left banks of the rivers, differ sharply in terms of their species
composition. In the studied vegetation class, 6 formations, 13 associations and 1 sub-association
were determined by us for the first time and a phytocoenological classification of vegetation was
given. In formation 1, 2 associations dominated by Rosa canina are found along the river valleys
mentioned above. In the 2nd formation, 2 associations are identified, dominated by the species
Crataegus meyeri. Prunus fenzliana, P. divaricata, and P. nairica species are also widely spread in
this grouping. In the 3rd formation, 3 associations with a significant abundance of almond bushes
and 1 sub-association identified by us for the first time. Prunus fenzliana is the dominant species in
the subassociation. At the same time, Rosa canina and R. buschiana species are noticeably
widespread in the grouping. The composition of the 4th formation includes 3 associations
dominated by Crataegus meyeri, C. caucasica, C. monogyna, Sorbus graeca, and S. persica
species. The 5th formation contains 2 associations dominated by Cotoneaster melanocarpus,
C. integerrimus, Rosa canina, R. hracziana species, and the 6th formation contains 1 association
dominated by Prunus microcarpa species.

Knioueswvie cnosa: kcepo(uThI, CTEIU, PEYHBIE CKIIOHBI, PACTUTEIbHBIE COOOIIECTRA.
Keywords: xerophytes, steppes, river slopes, plant communities.

Hay4uHbIX CBEIEHMII 1O HMCCIICIOBAHUIO COCTaBa, CTPYKTYPbl M JIMHAMHKH PaCTUTEILHOCTH
HaxubiBanckoii AP mocraTouHo, HO  XapaKTEPHCTUKE TOPHO-KCEPOPUTHOH ¥ CTEIHOU
PaCTUTENBHOCTH PETHOHA YIETICHO HEI0CTaTOYHOE BHUMaHUE [6].

Kycrapuukosas PacTUTEIBHOCTD, oOpa3zoBaHHas [Ipou3pacTaHueEM JIPEBECHBIX
npeCcTaBUTeNIel ceMeicTBa PO30IBETHBIC BCTpEYalOTCs B BHJIE HEOOJIBIIUX TPYII HAa PEYHBIX
JOJIMHAX U CKJIOHAX yIIenuid. B cTpykType ropHO-Kcepo(UTHO-CTEITHOTO KOMILIEKCA BAXKHOE MECTO
3aHUMAIOT KyCTAapHHUKOBBIE DPAacTEHHs, OCOOEHHO JpeBecHbIe BUIBI cemeiicTBa Rosaceae. Onu
BXOZAT B COCTAaB KyCTAapHUKOB I'OPHBIX CTGHGfI, 06p213y}OT CaMOCTOATCIIbHBIC TPYIIIBI 1 YHUKAJIBHBIC
oOpa3oBanus. Ponb pasHBIX BHUIOB KYCTapHMKOB HEOJAMHAKOBA B 3aBUCHUMOCTH OT YCIOBHI
npouspactanusi. KycrapHukoBble TPYNITUPOBKU BCTPEUArOTCs BO Beex dopmax penbeda, Ha Oeperax
BOJOCMOB, CKJIOHAaX PCYHBLIX OOJMWH, OBparax M BBICOKOTOPHBIX CTCIIAX. YacTto 31O COBCPUICHHO
CaMOCTOSITEeNIbHBIC (DUTOIICHO3BI, 0Opa3yroIIHe caMble Pa3HOOOpPA3HBIE TPYIITUPOBKH. YUHUTHIBAS
aKTyaJbHOCTb TEMBI, IPECTABISIECTCS BaXXHBIM MTPOBECHUE HCCIEIOBAaHUI B 5TOM HapaBICHHH.

Mamepuanv u memooono2us ucciedosanus

C 2019 roma wa Tepputopuu HaxubiBanckoit AP Hayaro u3ydyeHHE IPEBECHBIX BHUOB
pacteHuil cemeiictBa Rosaceae B ropHoil Kcepo(UTHON M CTEMHON pacTUTENbHOCTU. J{OMUHBI pek
Apnavaii, HaxubiBanuaii, Anunmkadaii, XaBymyail u ['mnaH4ail B3SITBl B Kau€CTBE OCHOBHOTO
00BbEKTa UCCIEAOBAHM Il U3YUEHUs STOW IPyIIBl paCTUTENBHOCTU. Takke OHOBPEMEHHO Oblia
M3y4YeHa paCTUTENBbHOCTh JPYTUX peuyHbIx noiauH Tteppuropuit Illapypckoro, laxOy3ckoro,
Jbxynehunckoro u Opay0aackoro paitoHoB. [Tpu ananu3ze Guopbl 1 pacCTUTETFHOCTH PErHoHa ObLITN
HCIIOJIb30BaHbl TPY/BI psifa uccnenosarene [1-11].

Obcyorcoenue u 86180061 UCCIE)0B8AHUS

JlpeBecHblE BUIBI CEMENCTBA PO3OLBETHBIX PACTEHHM HEPABHOMEPHO PACIpPEACIICHBI IO
Oeperam pek M pyubeB. I[Ipexae Bcero 3To OOBACHSAETCA PACIpPOCTPAHEHHEM KyCTaPHHKOBBIX
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pacTeHuii B BUJE OTIEJIbHBIX MACCHBOB MM HEOONBIIMX MSATEH M CHJIBHON pa3apoOIeHHOCTHIO
yKa3aHHBIX YYaCTKOB OBpar M JOJMH. DTO OOyCIOBHJIO pa3zHOoOOpazwe M OOraTrcTBO BHIOBOTO
COCTaBa KyCTapHUKOB.

CocTaB KyCTapHUKOBBIX (DUTOIICHO30B TECUYAHO-WIIMCTBIX YYacCTKOB OEperoB pex HWHOraa
MOJKET TpeTeprieBaTh CEPhe3HbIE U3MEHEHUS B 3aBUCMMOCTH OT BOJHOIO pekuMa. B uacTHOCTH,
CHJIBHOE BIMSIHME HA PUOpPEKHBbIE (PUTOIICHO3bI OKAa3bIBAET MOBBIIICHHE YPOBHS BOJBI B peKax 3a
CUET YBEJIMYECHHSI CHErOBOTO M JIOXKJIEBOIO CTOKA BECHOM M 4YacThiX celieid. To ecTh yBelnueHue
YPOBHS BOJIbI BBI3BIBAET PA3MBIBAHHE TEPPUTOPUI M OTHOBPEMEHHO (PUTOIIEHO30B.

B 1ienmom B coctaB 3THX GUTOLEHO30B BXOAAT Prunus microcarpa, P. divaricata, Rosa canina,
R. floribunda, R. karjaginii, Rubus ibericus, Pyrus salicifolia, Crataegus caucasica, C. meyeri,
C. orientalis, Cotoneaster integerrimus n C. melanocarpus, oTHOcsAIMeCs K ceMeicTBy Rosaceae,
oborameHHbli TakuMu Bugamu, kak C. multiflorus. Tlpu npoBedeHWH WCCIEAOBAHUA HaMu
YCTaHOBJIEHO, YTO OCHOBY KYCTapHHMKOBOM pAaCTUTEIBHOCTH Ha HCCIEJOBAHHBIX Yy4YacTKaxX
COCTaBJISIOT IpeAcTaBuTenu cemeiictBa Rosaceae [13]. Bo Bcell KyCTapHUKOBON pPacTUTEIbHOCTH
3TH 3JIEMEHTHI BBICTYNAIOT JHOO JOMUHHUPYIONIMMH, JTUOO HA3HIATEIbHBIMH, JTHOO, 10 KpaiHeH
Mepe, accekropamu (Pucynox 1).

Pucynox 1. ®UTOIICHO3BI CKIIOHOB YIIICIIHIA

®opmarnusg: 1. HlunoBauk cobaunii (Rosoeta caninae).

B oroit  dopmanmum BcTpeuwatorcs 2 acconmanuu. KycrapHukoBble cooOmiecTBa ¢
npeobnaganueM Rosa canina NPUYpPOUYEHBI K FOKHBIM CKIIOHAM BBICOKHX MPHPEYHBIX OBPAroB U
yienuii. [ pynnupoBka pacmosiaraeTcs mo 0eperam pek U pydbeB B BUJE Y3KOU MOJOCHI MO JOJMHE
pek (Tabmuma 1).

Kak Bumno u3 Tabmunbl 1, TpaBsHON MOKPOB pa3BUT ciaabo. B memom mis cooOmiecTB He
XapakTepHO 00pa3oBaHUE OJHOBHUIOBOM M CUILHO COMKHYTON TPyNIHUPOBKH. B 3Ty rpymnmy BXoasaT
TpaBsSHUCTBIE pacteHus:: Dactylis glomerata, Galium verum, Trisetum flavescens, Ziziphora
capitata, Cirsium arvense, Artemisia absinthium, Verbascum pyramidatum, Centaurea glehnii, a
TaKXe IePEBbs U KYCTAPHUKH, Takue Kak Rhamnus pallasii, Salix wilhelmsiana v S. alba.
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. Tabmuma 1
BUIOBOU COCTAB ®OPMAIIMH Rosoeta caninae

No Hasesanue 6uoos Obunue Buvicoma, cm Denogaza Apyc
1 Rosa canina 4-5 100-250 V-VI, VII-IX 1
2 R. floribunda 2 120-150 VI-VII Il
3 R. karjaginii 1 50-60 VI-VII Il
4 Rubus ibericus 2 300 VI-IX 1
5 Pyrus salicifolia 2-3 800-1000 IV-IX I
6 Crataegus caucasica 1 700-800 V-IX I
7 C. meyeri 3-4 300-400 V-IX I
8 C. orientalis, 34 300400 V-VI-VII, IX-X [
9 Cotoneaster integerrimus 1-2 150 VI-VII, VIH-IX 1
10 C. melanocarpus 1-2 100-200 VI-VII, VII-IX 1
11 C. multiflorus 1 150-200 V-VI, VII-VIII I
12 Prunus divaricata 34 300400 H-1v, VIiI-VIlil I
13 Chamaenerion angustifolium 1 50-100 VI-VIII, VII-IX Il
14 Achillea millefolium 34 15-70 V-VIII Il
15  A. biebersteinii 34 15-40 VI, VIII-VI, IX v
16 Euphorbia iberica 2-4 40-80 VI, VII-IX 1l
17 E. riparia 2 30-120 VI-VII Il
18 Dactylis glomerata 2-3 20-140 V-VII Il
19 Galium verum 3-5 30-120 VI-IX 1l
20 Trisetum flavescens 2 30-60 V-VIII 1l
21 Cirsium arvense 2-3 20-100 V, VIII-VI, X 1
22 Artemisia absinthium 2-3 60-100 VI, VII-VIII, X 1
23 Verbascum pyramidatum 1-3 50-80 VI, VIII-VII, IX 1l
24 Centaurea glehnii 2-3 25-50 VI, VII-VII, VIII v
25 Rhamnus pallasii 1-2 100-200 IV, V-VII, IX |
26 Salix wilhelmsiana 2-3 600-700 V-VII |
27  S.alba 2 1500-2000 H-v I

Accoyuayusa 1. PazHOTpaBHO-OOSPHIIITHUKOBO-BUIIIHEBO-ITUTIOBHUKOBAsT (Rosaetum-prunoso
crataeguesovarioherbosum).

KycTapHHKOBBIM MOKPOB cOCTOMT W3 Rosa canina W HEOONBIIOTO KOTUYECTBA BHJIOB
R. rapinii, R. orientalis, Prunus microcarpa u Crataegus meyeri. JJoMUHaHTbI HE MOT'YT OBbITh YETKO
OTIpe/IeNICHBI.

Accoyuayus 2. Pa3HOTpaBHO-UBOBO-IIUTIOBHUKOBAs (Rosaetum-salicoso varioherbosum)

KycrapHuKkoBbIi spyc B TpyImie 3aMeTHO Oosee TUIOTHBIA ¢ Rosa canina, a takxke Salix
wilhelmsiana, S. alba n HeOGoONBIIUM KOMUUECTBOM Rhamnus pallasii v Padus avium. TpaBsHoi
MOKPOB OYEeHb CKyIHBIN. JIMIIb Ha y4acTkax, OMM3KHX K BOJAE, WHOTJA BCTPEYAIOTCS CMEIIaHHBIE
IJIOTHBIE TPYNIUPOBKU Me30(DUTHBIX BUIOB. B a1y rpynmy Bxomst Helichrysum plicatum, Galium
verum, Teucrium orientale, Ziziphora capitata, Thymus kotschyanus, Artemisia absinthium u
Verbascum pyramidatum, a B OTHOCHTEJIbHO BI@XHBIX ydacTKaX, TpaBbl, Takue Kak Mentha
aquatica, Dactylis glomerata, Rumex acetosa u Rhamnus pallasii, Salix wilhelmsiana, S. alba, Acer
ibericum, BKITIO4asi KyCTApPHUKH U HEOOJBIIINE IEPEBbs, TAKUE KaK Fraxinus excelsior.

®opmanus 2. bospeimauk Meiliepa (Crataegueta meyerae).

B os1oit opmanmu ompenenenst 2 acconmauuu. ['pynnupoBka, B KOTOPOW JOMHMHHUPYET
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Crataegus meyeri, OXBaTbIBa€T OTHOCUTEIILHO OOJBIINE TIONIAIN B BUIEC CMECH PA3INYHBIX BHIIOB
pacTeHuil 1Mo mpaBOMy U JIEBOMY Oeperam peK W pydybeB. B 3Ty rpymiy BXOAAT Takue TpPaBbl, KakK
Helichrysum plicatum, Galium verum, Tussilago farfara, Hypericum perforatum, Teucrium
orientale, Ziziphora capitata, Thymus kotschyanus, Acroptilon repens, Artemisia absinthium,
Trifolium pratense, Verbascum pyramidatum, Potentilla argentea, Centaurea glehnii, Rhamnus
pallasii, Salix wilhelmsiana, S. alba, Padus avium, Acer ibericum, Fraxinus excelsior, Rosa rapinii,
R. orientalis, Lonicera iberica w npyrue nepeBbs M KyCTapHHKU. B 1erom B QurorneHose
npeolagaT ABYXbSPYCHBIE TPYIIIBI CO CIIOKHBIM cTpoeHueM [ 14, 17].

Accoyuayus 1. PazHOTpaBHO-pa3HOKYCTapHUKOBO-OosipbIiHuKOBast (Crataeguetum-fruticoso
varioherbosum)

B rpymnme npeobnanaer oueHb r'ycTOM KyCTapHUK, cOocTosmui u3 BUIoB Crataegus meyeri,
Fraxinus excelsior u Padus avium. B HEKOTOPBIX clydasiX B 3Ty acCOIUAIMIO A00aBISIOTCS Salix
wilhelmsiana Ha y4acTKax, ONM3KHUX K BOJNIE, M €Ille TaKWe KYCTapHUKH, Kak Rhamnus pallasii n
Lonicera iberica Ha ecuaHO-TIOYBEHHBIX y4acTKax. B 4acTHOCTH, B M300MJIMH BCTPEUAIOTCS TAKHE
TpaBel, kKak Helichrysum plicatum, Galium verum, Tussilago farfara, Hypericum perforatum,
Teucrium eocmounwlli, Ziziphora capitata, Thymus kotschyanus, Acroptilon repens, Artemisia
absinthium, Trifolium pratense, Verbascum pyramidatum, Potentilla argentea, Centaurea glehnii.
dopmar ¥ TPYIIBL, B KOTOPBIX MPEOOIalaloT BB OOPIIEBHKA, Yalle BCEro BCTPEUAOTCS
1o bepezam pyuves.

Accoyuayusa 2.  CriaboTpaBHO-KHUMOJIOCTHO-)KOCTepHO-0osphiiHuKoBass  (Crataegueto-
rhamnoso-loniceroso-parvoherbosum)

KycTapHUKOBBIN sSIpyC accolMaliid OTHOCHTEIBHO T'YCTOH W COCTOUT W3 CMECH BHJIOB
Crataegus meyeri, C. orientalis, Rhamnus pallasii, R. cathartica, Lonicera iberica wn
L. bracteolaris. B coctaB (puTOLIEHO30B 4acTO BXOJAT pa3HOOOpa3Hble TpaBhbl, Takue kak Centaurea
squarrosa, Nepeta trautvetteri, Ziziphora rigida, Thymus kotschyanus, Filipendula vulgaris, a
Takke BUJIbI 0000BBIX, Takue Kak Astragalus regelii, A. lagurus u Onobrychis transcaucasica [4, 5]
(Tabnuma 2).

Tabmuua 2
BUJIOBOI COCTAB ACCOIIMALIMU Crataegueto-rhamnoso-loniceroso-parvoherbosum

No Haseanue 6udos Obunue Buvicoma, cm Denoghaza Apyc
1 Crataegus meyeri 3-4 300-400 V-IX I

2 C. caucasica 1-2 700-800 V-IX I

3 C. orientalis 2 300400 V-VI-VII, IX-X I

4 C. pontica 1 300-500 V-VII, IX-X I

5 Prunus fenzliana 34 400 IV-IX I

6 P. nairica 1-2 100 IV-IX |
7 P. divaricata 3-5 300400 -1V, Vii-viii I

8 Rhamnus pallasii 1-2 100-200 IV, V=-VII, IX |
9 Rhamnus cathartica 1 300-500 VI, VII-IX, X I
10 Centaurea squarrosa 2-3 25-50 VI, VIH=VII, IX v
11 Nepeta trautvetteri 5-6 50-70 VI, VIH=VII, VI i
12 Ziziphora rigida 2 20-25 VI, VII-VII, IX v
13  Ziziphora serpyllacea 2-3 10-30 VI, VII-VIII, IX v
14 Filipendula vulgaris 1-3 30-60 V, VI-VIII Il
15  Astragalus regelii 3-4 3090 TII0JIBI Il
16 A. lagurus 2-3 40 TUIObI AV
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No Haszeanue suoos Obunue Bvicoma, cm Denoghaza Apyc
17 Onobrychis transcaucasica 1-3 40-60 V-VI, VII-VIII i
18 Parietaria judaica 1 10-30 V-VII v
19  Silene chlorifolia 1-2 40-70 V-VI i
20  Achillea millefolium 4-5 15-70 V-VIII i
21 Dianthus orientalis 2-3 20-40 VI-VIII v
22 Aethionema pulchellum 2 10-30 V-VI v
23 Scrophularia ruprechtii 1-2 6-20 VI-VII v
24 S. variegata 1-2 20-40 V, VII-VI, VI AV
25  S.chrysantha 1-2 15-40 VI, VII-VIL, VI v
26 S.taurica 2 30-50 V-VII v
27  Campanula beauverdiana 2 15-20 VI-VII v
28  Gypsophila aretioides 2 30-50 VI-VII v
29 Prangos acaulis 1-2 20-30 V-VI v

HE

@opmayus 3. Munnans GOenus (Pruneta fenzlianae)

B ee cocrase BeienieHO 4 acconualui. 3aMeTHO OOUJIBHBI B (POPMAIIMU KYCThl MUHAAIS. TeM
MEHEee BHJIOBOW cocTaB (opMmaiuu HEIOCTaTOYHO ©OOrar JIpeBeCHO-KYCTapHUKOBBIMU
CcOoO00IIECTBAMH.

Pucynok 2. Prunus fenzliana

Accoyuayusa 1. BaiiHUKOBO-pa3HOTPAaBHO-IIUIIOBHUKOBO

varioherboso-rososo-calamagrostesum).
B cocraB acconmarnuym KyCTapHHUKOBBIX PAcTEHHW BXOOAT S5 BHUIOB. B rpymmy BXOAsT
KyCTapHUKOBBIE pacTeHusl, Takue kak Cofoneaster melanocarpus, Rosa boissieri, Prunus nairica,
Crataegus orientalis, C. meyeri. PaCTUTEIbHOCTb aCCOIMAIINY YIUBUTEIILHO CKY/IHAS.

Accoyuayus 2. BospbIITHUKOBO-)KOCTEpHO-MUHANbHAS (Prunetum-rhamnoso-crataguesum,)

MHUHOAaJIbHAasA

(Prunetum-

B rpynme umeercs 6 BugoB KyctapHukoB. KcepoduTHbie KycTbl Prunus fenzliana mmpoxo
pacrpocTpaHeHbl HA CyXUX U KAMEHUCTBIX CKIIOHAX.
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Ha Oosee BBICOKMX yd4acTKaxX B COCTaB 3THX KyCTOB JOOaBISIOTCS BUABI Rosa boissieri,
R. sosnovskyana, R. buschiana, Crataegus orientalis, Acer ibericum, Cotoneaster melanocarpus
00pa3yst CMEIIaHHbBIC OTKPHITHIC IIEHO3BI.

Accoyuayus 3. PazHOTpaBHO-IITMTIOBHUKOBO-)KUMOJIOCTHO-MHUH 1aTbHAS (Prunetum-
Loniceroso-rososo-varioherbosum)

CocraB accormanuu 0orar KycrapHuKamu. B cocraBe npeoOnanaror Buabl Prunus fenzliana,
Rosa canina, Lonicera iberica. B rpynmupoBke Bcrpeuarorcsi Acer ibericum, Rhamnus pallasii,
Crataegus u paznuunvle 6uovl Rosa, Cotoneaster melanocarpus, Pyrus salicifolia.

Cybaccoyuayus 1. Prunetum-loniceroso-rososum subass. Parvoherbosum.

Prunus fenzliana sBnsercs NOMUHUPYIOIIUM BUAOM. [Ipu 3TOM B rpynmupoBKe 3aMETHO
pactipocTpaHeHsl Buabl Rosa canina, R. buschiana, Lonicera iberica, a cpeau 3TUX KyCTapHUKOB
BcTpeuaetcst Acer ibericum v O4€HBb PEIKO HU3KOPOCIBIN KycTapHUK Quercus macranthera.

@duTOIEHO3BI B ATHX pallOHAX MPEICTABISIOT COOOH, B OCHOBHOM OTKPBIThIE TpyHiibl. OTHAKO
c(hopMHpOBaBIIMECS Ha OTACIBHBIX yYaCTKaxX KyCTapHUKHA OOpa3ylOT OY€Hb IUIOTHBIC TPYIIBI U
MIPEIICTABIISIFOT COO0M OYTH COMKHYTHIE uTorieHo3b! (Tabmuma 3).

. Tabmuma 3
BUJIOBOIM COCTAB CYBACCOIAAIIHN
Prunetum-loniceroso-rososum subass. Parvoherbosum

No Haszeanue suoos Obunue  Bvicoma, cm Denogasa Apyc
1 Prunus fenzliana 3-5 400 IV-IX I
2 P. mahaleb 34 500-600 VI-VII, VII-VIII I
3 P. divaricata 34 300-400 -1V, VIi-Vvili I
4 Rosa canina 2-3 100-250 V-VI, VIII-IX I
5 R. sosnovskyana 1-2 130-300 VI-VII 1
6 R. iberica 2 70-110 V-VI I
7 R. buschiana 1-2 15-25 VI-VIL, VIlI v
8 R. hracziana 1-2 80-100 V-VI i
9 R. hemisphaerica 1-2 100-200 VI-VII Il
10 Crataegus monogyna 1 200400 V=VI, IX-X I
11 C. meyeri 2-3 300-400 V-VI, IX-X |
12 C. caucasica 1 700-800 V-VIII, X |
13 C. cinovskisii 1 1000 V-IX I
14 C. orientalis 1-2 300-400 V-VI-VII, IX-X |
15 C. zangezura 1 150-200 V=VI, IX-X 1
16  C.eriantha 1-2 300-400 \ I
17 C.armena 1-2 150-200 V, Xl I
18  Cotoneaster integerrimus 1-2 150 VI-VII, VIH-IX Il
19 C. melanocarpus 1 100-200 VI-VII, VII-IX 1
20  C. multiflorus 1 150-200 V-VI, VII-VIII I
21  C.suavis 2 40-100 V-VI i
22 Pyrus oxyprion 1 800-1000 IV-IX I
23 P. salicifolia 1 800-1000 IV-IX I
24 Sorbus persica 1-2 200-270 V-VI, IX |
25  S.graeca 1-2 200 V-VI, VII-IX I
26  Spiraea crenata 1-2 100 V-V, VI-VII I
27  S. hypericifolia 1 150 V-VI, VII-VIII I
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Ne Has3zsanue suoos Obunue  Bvlicoma, cm Denoghasza Apyc
28  Juniperus foetidissima 1 500-600 H-v I
29  J. communis 2-3 100-300 Hi-v 1
30 J. pygmaea 1-3 500-600 H-v I
31 Rhamnus pallasii 1-2 100-200 IV, V=-VII, IX |
32 Lonicera iberica 1 50-200 V-VII, IX 1
33 Aceribericum 1 400-600 IV, V-VII, VIlI I
34 Lathyrus pratensis 2-4 40 VI, VII-VIII v
35 Nepeta buschii 2-3 20-40 VI, VIII v
36  Stipa holosericea 1-3 40-100 V-VI Il
37 Gypsophila aretioides 2 30-50 VI-VII v
38  Astragalus lagurus 34 40 Vil v
39 A. euoplus 1-2 20 VI, VII v
40  A.uraniolimneus 1-2 20-40 A\l v
41  Prangos ferulacea 3-5 100 V, VI-VII, VIl i
42 P.acaulis 1-2 20-30 V-VI v
43 Melica taurica 2-3 30-50 V, VII v
44 Helichrysum pallasii 2 6-10 VII-IX, VII-IX v
45  Taraxacum stevenii 1-3 3-20 VI, IX v
46  Tragopogon buphthalmoides 1-2 5-50 V, VI v
47  Parietaria judaica 1 10-30 V-VII v
48  Silene chlorifolia 1-2 40-70 V-VI Il
49  Dianthus orientalis 2-3 20-40 VI-VIII v
50  Aethionema pulchellum 2-3 10-30 V-VI v
51  Scrophularia ruprechtii 1-2 6-20 VI-VII v
52  S.variegata 1-2 20-40 V, VII-VI, VIl v
53  S.chrysantha 1-2 15-40 VI, VII-VIL, VI v
54  Campanula beauverdiana 2 15-20 VI-VII v
55  Thymus kotschyanus 34 10-15 VI-VII v
56  Ziziphora serpyllacea 2-3 10-30 VI, VII-VIII, IX v
57 Xeranthemum squarrosum 1-3 1040 VI-VIII, VII-VIII v

Dopmayus 4. bospeiunuk (Cratagueta).

B a1y dopmaruio BXoasT 3 accoruanmy.

Accoyuayus 1. KanunoBo-pssOnHo-0osipeiinukoBas (Crataguetum-sorboso-viburnosum)

Accoyuayusa 2.  MuHIaTBHO-KUMOJIOCTHO-IIUTIOBHUKOBO-00sipbiiHuKoBas  (Crataguetum
rososo-loniceroso-prunosum).

Accoyuayus 3. Pa3zHokycTapHUKOBO-001€TMX0BO-00SPHIIIIHUKOBAS (Crataguetum-
hippophoso-varioherboso).

K ynomsinyTeiM accommarusim otHocsatcss Crataegus meyeri, C. caucasica, C. monogyna,
Sorbus graeca, S. persica, Lonicera iberica v Prunus fenzliana. Yacto BCTpe4yaroTCsl acCcOIUAIINH,
OpPTraHU30BaHHBIE 110 JOMHUHUPOBAHHIO 2—3 BHUJIOB.

@opmayus 5. PaobunoBo-kuznnbHuKoBas (Cratagueta cotoneasterosum,).

Accoyuayusa 1.  PazHoTpaBHO-OapOapucoBo-psiOnHOBO-KM3uIbHUKOBast  (Cotoneastetum-
sorboso-berberoso-varioherbosum).
Accoyuayusa 2. ActparanoBo-0ap6apucoBo-psiouHoBo-ku3mibHuKkoBass  (Cofoneastetum

sorboso-berberoso-astragalosum).
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B rpynmet Bxomst: Cotoneaster melanocarpus, C. integerrimus, Berberis vulgaris, B. iberica,
Spiraea crenata, S. hypericifolia, Astragalus lagurus, A. euoplus, A. uraniolimneus, Rosa canina,
R. hracziana [15, 16, 18].

Dopmayus 6. llpynyc menbkoruionsas (Pruneta microcarpae).

Accoyuayus 1. (Prunetum (microcarpae)-amelancheros-prunosum (fenzlianae).

Buvisoo
B pacturenpHOCTH BBIIENEHO 6 Qopmanmii, 13 acconmanuii u 1 cybaccouuanus. BriepBeie
JnaHa (UTOIICHOJIOTHYECKAs KiaccHu(UKanus pacTUTENIbHOCTH HaxuybIBaHCKOH ABTOHOMHOMU
PecnyGnukwu.
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MODERN SITUATION OF Hirudo orientalis
IN LANKARAN NATURAL PROVINCE WATER BASINS

©Dadashova L., ORCID: 0009-0004-2966-2523, Institute of Zoology of Ministry of Science and
Education of the Republic of Azerbaijan, Baku, Azerbaijan, dr.sd.leman@gmail.com

COBPEMEHHOE COCTOSIHUE Hirudo orientalis BBOTOEMAX
JIJEHKOPAHCKOH ITPUPOJHOU OBJIACTHU

©/laoawmosa JI. b., ORCID: 0009-0004-2966-2523, Hucmumym 300102uu
npu Munucmepcmae nayku u oopazosanus Azepoatiosxcanckou Pecnyonuku,
2. baxy, Azepbaiioscan, dr.sd.leman@gmail.com

Abstract. The Eastern medical leech (Hirudo orientalis Utevsky et Trontelj, 2005) belongs to
the Hirudinea class to a Euhirudinea subclass to the Gnathobdellidae order, Hirudo genus.
H. orientalis is ectoparasitic bloodsucking. Medicinal leeches feed by sucking blood of the
vertebrates such as mammals, fish, amphibians, birds and reptiles. They live in the freshwater
basins in swamps, rivers and lakes. Materials were collected through the suture-catching nets to
breed leeches and carry out investigations in laboratory conditions. The study was carried out in
2018-2020 in the 42 water bodies of the Lankaran natural province. H. orientalis was found in only
16 of them. The weight of the collected leeches was 1.0-2.5 g, and the length was between 4-10 cm.

Annomayus. Bocrounas menununckas nusiska (Hirudo orientalis Utevsky et Trontelj, 2005)
otHocuTcs K knaccy Hirudinea, monknacey Euhirudinea, cemeiictBy Gnathobdellidae, poga Hirudo.
H. orientalis — »kxromapa3uTapHbiii KpoBococ. [luTarorcs, BbICachiBasi KpPOBb MO3BOHOYHBIX
KUBOTHBIX, TAKUX KaK PbIObI, 3 MHOBOIHBIE, PETITHIINHU, NTHIIBI U MJekonuTatone. OHn 0OUTaIoT
B MPECHOBOJHBIX BOJOEMax: Ha 0OJOTax, B pekax M o3epax. MaTepuayibl COOMpaId C MOMOIIBIO
IIOBHBIX CeTeil JUIsd pa3BeleHHs MUSABOK M MPOBEIEHHUs ¢ HUMM HCCIEIOBaHUN B JaOOPaTOPHBIX
ycnoBusix. Coop marepuana mpoomuics B 2018-2020 romax. M3 42 BomoemoB JlenkopaHckoi
npupoaHoi odnmactu H. orientalis 6611 0OHAPYXEH TOJIBKO B 16 13 HUX. Macca coOpaHHBIX MUSBOK
BapbupoBana B npenenax 1,0-2,5 r, a nnuaa — 4-10 cm.

Keywords: Hirudo orientalis, laboratory experimentation, hirudotherapy.
Knrouegvle cnosa: BOCTOUHAS MEIUITMHCKAS MUSIBKA, TAOOPATOPHBIE OMBITHI, TUPYIOTEPAIIH.

Only one representative of the Hirudo genus, the Eastern medical leech (Hirudo orientalis
Utevsky et Trontelj, 2005), has been recorded in Azerbaijan. H. orientalis is considered superior to
other leeches due to its specific characteristics (aggressiveness and quality of biologically active
substances) [1, p 61-66]. This species is spread not only in Azerbaijan, but also in Kazakhstan,
Uzbekistan and Iran. Eastern medicinal leech has been used commercially for many years and was
included in the I and III editions of the Red Book of Azerbaijan (1984 and 2023).

The geographical location of Azerbaijan creates fertile conditions for aquatic invertebrates,
including Hirudo orientalis. H. orientalis is widely used in hirudotherapy, folk medicine and
cosmetology. In other countries, in addition to these, the use of medical leech can be observed in
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surgery. The main goal of our research work was to determine the degree of spread of H. orientalis
species in freshwater basins of Lankaran-Astara Economic Region. Lankaran natural province,
which is located in the southeast of the republic and covers 7.1%, is one of the arecas where
H. orientalis is widespread. Jalilabad, Masalli, Yardimli, Astara, Lankaran and Lerik districts are
included in its composition, the total area of which is close to 6000 km?. The territory is mainly
mountainous, and the eastern and northeastern parts are lowlands. The province, which differs from
other regions of Azerbaijan due to its nature, is considered a humid subtropical region. Vilashchay
and Bulgarchayi rivers with a length of more than 100 km can be given as an example. The average
annual air temperature in the foothills is 14.1-14.3°C. The average monthly temperature in the
hottest months (July, August) is 24.3-26°C, and in the coldest months (January) the average
temperature varies between 2.2-3.9°C. The water temperature was 14-27°C [2, 3].

Materials and methods
In accordance with the purpose of the research, in 2018-2020:
Bolgarchay (N38°45'33" E48°23'43"),
Pirsaatchay (N40°40'31" E48°35°13"),
Sarisu lake (N40°02'50" E48°10'22") of Bilasuvar district,
Bahramtepe reservoir (N 39°44'37" E 47°55'01"),
Kazimabad (N39°8'12" E48°36'27"),
Kazimabad-1 (N39°7'37" E48°37'50"),
Uzuntepe (N39°12"27" E48°31'34"),
Goytepe (N39°7'32" E48°37'47")
Misharchay (N38°58'48" E48°34'8"),
Mollaoba lake of Masalli district (N38°56'16" E48°41'46"),
Vilashchay (N38°57'54" E48°33'32"),
Alvadi (N39°4'44" E48°37'33"),
Luren (N38°5922" E48°33'32"),
Tatyan (N39°4'44" E48°37'33"),
Mahmudchala (N39°43'84" E 48°73'81"),
Korchay (N38°56'83"” E48°46'09"),
Bababulagi (N38°88'03” E48°70'09"),
Babaser village ponds (N 38°94'32" E48°68'45"),
Istisu (N38°97'31" E48°55'43"),
Boradigah river (N38°47'52" E48°50'31"),
Balavilash river (N38°46'53" E48°50'33"),
Takhtachay (N38°57'54" E48°45'9"),
Takdam waterfall (N38°94'82" E48°47'84"),
Lankaran region Khanbulan Lake (N38°44'27" E48°49'58"),
Boladi River (N38°47'51" E48°48'31"),
Kizylagac Bay (N39°04'59” E49°01'45"),
Lankaranchay (38°36"21"N 48°45'65"E),
Lekar River (N38°46'57" E48°44'54"),
Girdani River (N38°46'59" E48°47'30"),
Virural River (N38°46'55" E48°48'59"),
Sinovlu River (N38°47'51" E48°48'31")
Kargelan River (N38°76'97" E48°80'34"),
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Kondalan River (N39°53'76" E47°58'56"),

Vasharuchay (N38°42'31" E48°45'50"),

Lekar river of Lerik district (N38°46'8" E48°46'43"),

Lerik waterfall (N38°79'49" E48°48'14"),

Lankaranchay (N38°42'59" E48°45'13"),

Almu village waterfall (N38°45'02" E48°32'64"),

Bibiyani waterfall (N38°74'64" E48°59'44"),

Yardimli district, Vilashchay, Korchay and Yardimli waterfall (N38°56'62" E48°26'88") were
studied.

Generally accepted hydrobiological methods were used for the collection of materials [5].

In order to catch the leech, the shock method and fresh liver were used. During hunting,
5 strong blows are made with a 1 m stick with a difference of 2 seconds. Then, within 3 minutes,
leeches are collected. This process is repeated several times within 10 minutes. After hunting, the
leech is counted and released into the water body [4].

Part of the collected materials was fixed in 95% alcohol to study the morphology (size of the
body and gills, structure of the cuticle) and molecular-genetic diversity of the species.

Results and their discussion

In modern times, the interest in medicinal leech (H. orientalis) has created a basis for
conducting detailed research in Azerbaijan. Medical leech is widely used in both medical and
cosmetological fields in a number of developed countries. For this reason, there is a need to conduct
research on studying the properties of the medicinal leech, determining its current status in our
water bodies, and investigating methods of reproduction in natural and laboratory conditions.

In Lankaran natural province, 42 water bodies were studied, and H. orientalis was found in
only 16 of them. The weight of the collected leeches was 1.0-2.5 g, and the size was between 4-10
cm. Areas where medical leeches are found are mostly freshwater bodies. Algae, water insects, frog,
swamp turtle, water insects and various fishes were also found in the fauna of the studied water
bodies.

Lankaran natural province is located in the humid subtropical zone and has a dense river
network. The rivers are fed by rain and groundwater and flow directly into the Caspian Sea.
Samples were collected from ponds, reservoirs, and rivers. Brief characteristics of some studied
water bodies:

Lake Khanbulan is located in Lankaran district, its area is 24.6 km?. Human river flows into
this water basin. The water temperature is 3.5°C in winter and 25°C in summer (Figure 1).

Lankaranchay is considered the main river of Lankaran natural province. The total area of the
river basin is 1080 km. Its water is chloride-sodium, its mineralization is 0.2-0.5%e. The water of
the river is used for irrigation works, including the water supply of Lankaran city. It passes through
the territory of Lerik and Lankaran districts and flows into the Caspian Sea. Rainwater forms the
main part of the flow (Figure 2).

Beshari river — its length is 38 km, and its total area is 171 km?. 72% of its annual flow is
rain, 23% underground and 5% snow water (Figure 3).

Mahmudchala is located 22 meters below sea level. The total area is 8000 ha. The total area of
the Mahmudchala wetland system is 23,000 ha. The climate around the lake is dry subtropical
(Figure 4) [6].
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Figure 1. Khanbulan Lake Figure 2. Lankaranchay

Figure 3. Basharu river Figure 4. Mahmudchala

Thus, as a result of our research in water bodies in Jalilabad, Masalli, Yardimli, Astara,
Lankaran, and Lerik districts, H. orientalis was found in 16 water bodies. 40 in Kazimabad, 25 in
Kazimabad 1, 45 in Uzuntepe, 15 in Goytepe, 10 in Misharchay, 56 in Mollaoba lake, 17 in
Vilashchay, 15 in Alvadi, 5 in Lurand, 34 in Tatyan river, 51 in ponds located in Babaser village,
5 in Khanbulan lake, 31 in Boladi river, Ghizil-agaj 103 individuals were recorded in the bay, 3 in
the Lekar river, and 2 in the Lerik waterfall (Figure 5).
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Figure 5. The percentage of leeches in the water bodies where the H. orientalis species is found in the
Lankaran natural province by year
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In total, 500 specimens were recorded in the Lankaran natural province, and 30 specimens
were brought to the laboratory for research. Bilasuvar and Salyan districts Bolgarchay, Pirsaatchay,
Sarisi lake, Bahramtepe reservoir, Masalli district Mahmudchala, Korchay, Bababulagi, Istisu,
Boradigah river, Balavilash river, Tekdam waterfall, Lankaranchay, Lekar river, Girdeni Virural
river, Sinovlu river, Kargelan river of Lankaran district, Kondalan river, Vasharuchay, Lankaranchay
of Lerik district, Almu village waterfall, Bibiyani waterfall, Vilashchay, Korchay and Yardimli
waterfall of Yardimli district, H. orientalis was not detected.

Table
TEMPERATURE REGIME OF THE STUDIED WATER BODIES (°C)
2018 2019 2020
o - o o
Observation > > = > 3 = =
= 3 8 = S 2 8
& < > &
w (9] [9p]
Kazimabad 26 32 29 25 33 28 26
Kazimabad-1 27 30 28 27 31 26 24
Uzuntepe 27 29 29 25 30 26 21
Goytepe 26 31 29 25 30 27 22
Misharchay 27 33 30 27 32 30 28
Mollaoba Lake 29 31 27 26 30 24 23
Vilashchay 26 31 25 25 30 23 24
Hear River 29 30 28 27 31 26 28
Luren 27 30 28 28 30 28 26
Tatyan River 29 29 29 25 32 27 28
Babaser village-ponds 30 34 30 30 33 29 29
Khanbulan Lake 30 33 31 30 32 29 27
Boladi River 28 30 28 29 30 29 28
Kizilagac Bay 29 31 29 29 32 30 29
Lekar River 26 28 29 28 29 28 28
Lerik Waterfall 25 29 27 29 30 29 29

Table shows the water temperature regime (°C) in the water bodies where H. orientalis was
found during the years of our research.
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LEECHES (Annelida, Hirudinea) FAUNA OF NAKHCHIVAN AUTONOMOUS REPUBLIC
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Annomayusn. ®dayna nuaBok HaxubiBaHckoil ABTOHOMHOW PecnyOnuku mpejcTaBieHa
10 Bumamu, npuHAmISKAMUMUA 9 pomaMm, S5 cemeiicTBam, 2 oTpsjgaM W oaHOMY Kiaccy. [lo
300reorpauiIecKoll MPUHAICKHOCTH MUSBKU OTHOCITCS K 4 (ayHHCTUYSCKUM KOMIUIekcaM. B
JOHHOH (hayHe pa3IMyYHBIX TUIIOB BOJIOEMOB MHOT/A MO YaCcTOTE€ BCTPEYAEMOCTH M YHCIECHHOCTHU
ocobeil mpeobnanaT raoccudoHubl. Upe3BblYailHO peAKo BCTpeyaemas MEAHUIIMHCKAs IMHUsSBKa
(Hirudo medicinalis) enuHCTBEHHBIH NPAKTHUYECKH TOJIC3HBIN MPEACTABUTEIb T'HPYA0(ayHbI.
OyHKIMOHAIBHAS 3HAYMMOCTh OCTAJbHBIX BHJIOB B OHOIIEHO3aX HEBBICOKA. B crarbe Takxke
MIPEJICTaBJICHBl CBEJCHUS O MOPQOIOTHHU, pa3Mepax Tela, O0BbEKTaX HAXOXKIEHUS U OHOTOmax
nusBOK (hayHbsl HaxubiBaHa.

Abstract. The fauna of the leeches of Nakhchivan Autonomous Republic is represented by 10
species belonging to 9 genera, 5 families, 2 orders and one class. According to zoogeographical
affiliation, leech species belong to 4 faunistic complexes. In the benthic infauna of various types of
water bodies, glossyphonides predominate in the frequency of occurrence and abundance of
individuals. An extremely rare medical leech (Hirudo medicinalis) is the only practically useful
representative of the girudofauna. Functional significance of other species in biocenoses is low. The
article also presents data on morphology, body sizes, objects of finding and biotopes of leeches of
fauna of Nakhchivan.

Knrouesvie cnosa: nonunas Qayna, payna nusBok, Glossiphonia, batabarckoe miaro, BUI0BOM
COCTaB, BOJIHBIE YKOCUCTEMBI.

Keywords: benthic infauna, hirudofauna, Glossiphonia, Batabat plateau, species composition,
aquatic ecosystems.

IlepBbie cBenenus o runpodayHe HaxdusiBaHa oOHapyKEHbI B TPYAAaX €BPOMEHCKUX 300JI0TOB.
Haunnasi ¢ mepBbIX JIET aBTOHOMHH, pa3iM4Hble BOAHBIE 3KocucTeMbl HaxubiBaHckoil AP Obun
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OTHUMH W3 OCHOBHBIX O0JIacTel MCCIeNOBaHUN azepOaikaHCKUX creruanuctos [1-4, 6]. B te
ro/ibl TUAPOOHOTOTMYECKHUE UCCIIEIOBAHNS B OCHOBHOM OBUIM HaIlpaBlIEHbI Ha BHISIBICHHE BUOBOTO
COCTaBa U NPOCTPAHCTBEHHOI'O PAaCIPOCTPAHEHMSI BOAHBIX KUBOTHBIX [4].

B BoceMmzecsAThIe TOIBI MPOLUIOTO BeKa Ooraras jgoHHas (ayHa, cOpPMUPOBABIIAsACS B
BOJIOXpPAHMJIUIIAX W peKaxX, [JeTalbHO W CHUCTEMaTHMYecKd M3Y4YeHO TUApoOHoIoraMu
Hax4bIBaHCKOTO peruoHanbHOrO Hay4yHOro IieHTpa. [lepBble Hay4yHble CBEACHHS O MHUABKaX
coziepkarcs B UX TpyAe (ayHHCTUYECKOTO XapakTepa, BBILIEJAINIEM B CBET B Hayaje Ba/ALAThH
nepBoro Beka (http://www.fauna-eu.org).

[MusBku Glossiphonia complanata (Linnaeus 1758), Glossiphonia heteroclita (Linnaeus
1761), Helobdella stagnalis (Linnaeus 1758), Haemopis sanguisuga (Linnaeus 1758) u Hirudo
medicinalis Linnaeus 1758 pacmpocTpaneHsl B JOHHOW (hayHEe pa3IMYHBIX BHJOB BOIOEMOB
peruona [1].

B nocneayromme romel B pe3yibraTe MPOBOIMMBIX THAPOOMOIIOTMYECKUX HCCIEIOBAHUM,
MPOBEACHHBIX  300j0oramMu  MHctutyta OuopecypcoB  HaxubiBanckoro otaenenus HAH
Azepbaiimkana, ObUTO YCTaHOBIEHO, 4YTO B rupynodayHe pacmpocTtpaHeHsl Bcero 10 BuaoB
MIPECHOBO/IHBIX MUSBOK [2, 5, 7, 8].

Otpsin: Rhynchobdellida

CewmetictBo: Glossiphonidae

Glossiphonia complanata (Linnaeus, 1758). B CIOKOHHOM COCTOSSHUM TNHSBKA BBITJISIAT
MPUTUTIOCHYTBIM TEJIOM, KaK JIMCT, CyKaloUmMMcs K obouMm koHuam. [lpu pasapakeHuUM MUsSBKa
MOKET 3HAYUTENLHO pacTAruBaThes. B3pocibie ocodu umerot 1nHy 9—14 MM u mmpuny 5-9 Mm.
Oxpacka TOKpOBOB Tella W3MEHYUBA, CHIIBHO 3aBUCUT OT Cpelbl OOWUTaHUs, 2 psia COCOYKOB
temHee. OOBIYHO y MUSBKU 3 TIAphI IJ1a3 HEMIPABUIBLHON (OPMBEI.

Ona omHa W3 HEMHOTHX IIOCCH(OHH[, JOCTATOYHO MIMPOKO PACIPOCTPAHEHHBIX B (QayHe
HaxuueBanu. DBpUOMOHTHBIN BUI, IPEIMIOYUTACT KaK TEKyune, TaK U CTOsTUME BojoeMbl. Oburtaer
Ha KaMHSX, Pa3jMYHbIX MOJBOJHBIX OOBEKTaX W BOJIHBIX PACTEHUAX B CPEAHEM M BEPXHEM
TeUeHUsIX TOpHBIX pek. OH MeHee mMmoABMXKEH. B aucTpodHBIX 000Tax, B OTIMYHE OT O3€p
Barabarckoro 1iato, oH He OOHapyXeH. SIBisieTcs SK30Iapa3uTOM MPECHOBOMHBIX MOJUTFOCKOB
(Limnaea stagnalis, Physa fontinalis, Planorbis planorbis, Radix ovata n np.). OObuHO
BcTpeuaercsi BMecte ¢ Helobdella stagnalis. G. complanata — p-me3ocanpoOubiii Bunx [2].
[ToBceMecTHO pacnpocTpaHeHa B [ onapKTHKe.

Glossiphonia heteroclita (Linnaeus, 1761). Temno peako BcTpewaromieiics B BojoeMax
HaxuyeBaHu MusiBKM OTHOCUTEIBHO LIMPOKOE, MEIBYE U PENIKO MPEBBIIIAET 7—8 MM B JUIMHY U 3—4
MM B mUpuHy. B ommnuue ot G. complanata, ninockoe U JIMIIEHHOE COCOYKOB TEJIO MUSBKH MOXET
ObITh BrBoe anuHHee. OHO pe3ko CyKaeTcs K KOHITY. 3aaHssl NMPUCOCKAa HEBEJIHKA, €€ JUIMHA B
CTIOKOWHOM COCTOSIHUM HEMHOTO TMpPEBHIIAET MUpHHY Tena. OKpacka Tena, MOKPHITOr0 TEMHBIMU
MUTMEHTHBIMU TOYEYHBIMM BBICHIIAHUSAMHU, MOXKET OBITh CHJIBHO H3MeHeHa. [IOoKpoB MNUSBKH,
obuTaromeil B TeMHbIX MecTax, Oojiee MUIMEHTHPOBaH. [71a3a pacnojaokeHbl B YHUKAJIBHOM JUIs
3TOTO0 BHJIA TOJOKEHHM; PACCTOSHUE MEXAy IMEepBOM Mapoil ma3 3HAUYUTENBHO KOpode, 4eM
paccTosiHUE MEXy BTOPOM M TPETheU mapoil mia3. [1a3a pacronoxkeHbl Mocae0BaTeNbHo Ha 6, 7 1
8 comurax. IlpeamoynTaer MENKOBOIHBIC YYACTKH CTOSYMX BOJHO-OOJNIOTHBIX YTOAWH C
pactutenbHOCTh0. IIIUPOKO HKONOTMYECKH IJIACTUYHBIM BHJ, MPOSBISIOMIMN TOJEPAHTHOCTh K
CTENEHHU 3arps3HEHUs] BOJHOU cpenbl. Berpewaercs BMmecTe ¢ OpIOXOHOTMMHU TMPECHOBOTHBIMHU
MOJUTIOCKaMU. [ 0TapKTHYeCKUi BHI.

Placobdella costata (Miller, 1846). EnuHCTBEHHBIM NpeACTaBUTENb IIOCCU(OHUT,
pacripoctpaneHHblii B Ilaneapkruke. Pa3mep A0BOMBHO KPYIHOTO M TBEpAOro teia 25-35 wmw,
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mupuHa 4-8 MM. Bo Bpemst IBUKEHHUS TEJIO MOXKET PACTATUBaThCsA U MPUHUMATh LWIMHAPUYECKYIO
dhopmy. B criokoitHOM COCTOSTHUYM TEI0 MUSABKH HAlIOMUHAET MUPOKUHN JUCT. K mepeaHel yacTu oHO
pe3Ko CcyXkaeTcsi, a 3areM HeMHOro pacimpsercs. Kpas Tena 3yOuaTbie WiM TIajaKue. 3aaHss
NPUCOCKAa MEHee TpeTH HauOombledl mupuHbl Tena. CHUHHAS 4YacTh MMEET MHOXKECTBEHHBIC
cocouku. OTIMYUTETHPHOM OCOOEHHOCTBIO BUJA CUMTAETCS TO, YTO OAHA W3 COCOYHBIX JIMHUM
IPOXOAUT MpsSIMO dYepe3 CepeluHy CIUHbl. BeHTpanbHas IOBEpPXHOCTh BCErAa IajKas.
IloBepxHOCTh TENla MOJIOABIX OCOOEW MiIaaKas, COCOYKM €Ba 3aMeTHbl. B 3aBucumMocTH OT
KOJIMUECTBA NMUTMEHTHBIX KIJIETOK IL[BET TeJa MOXKET OBITh MOJHOCTHIO YEPHBIM U UMETHh pa3HbIC
OoTTeHKH. B3pocnas nusBka o0bIyHO yepHast. OT Apyrux mioccuoHu] BUA OTIIMYAETCs apoi mias,
pacroioKeHHbIX Ha TpeTbeM comure. OH ObUT OOHapy:XeH B Ipydax, oOpa3oBaBIIMXCA 3a
npezenaMu OCHOBHOTO PyCiia B HIDKHEM T€UEHUH p. AnnHKadaid. YepBb I0XKHBIX TeorpaduyecKux
30H. [laneapkruueckuii BUI.

Helobdella stagnalis (Linnaeus, 1758). Hebonpmas mo pazmepy (mmna 15—-18 MM, mmpuna
3—4 mM) uyTh OoJyiee LIMPOKas, BBHITAHYTO-OBaJbHAs MUABKA. OH CUIBHO Cy’KaeTcs K IepelHeMy
koHIly. CrnocoOHbI K CHJIBHOMY pacTsikeHuio. llepenHsis mpucocka HaxoIuUTCS B BEPXHEM
MIOJIOKEHUH. 3aJHsIsl MPUCOCKa MasieHbKas. [[0BepXHOCTh MUSABKM IIAJKasi, COCOUKH OTCYTCTBYIOT.
Hemuoro msrue apyrux moccudonuns. Okpacka Tesla MUsABKU CBETIIO-Cepasi WK JKeJITOBAaTO-cepast.
Ha cnuHHOM mNOBEepXHOCTH pa30pocaHbl TEMHO-KOPUYHEBBIE TOUYKH, OOpa3yrollue XOpOLIo
3aMETHYIO0 IPOJOJIBHYIO TOJOCY HECKOJIBKO Jajbllle CpeJHEHl JMHUU. Y BUJAa MUMEETCS TEMHO-
JKEJNTask WIKM CJIerka KOpUYHeBas IUIaCTUHKA, pacroyiokeHHas Mexay 12-m u 13-m comuramu. Ero
HaJIM4YMe SBISETCS NMPU3HAKOM, OOJIEryaroIluM BHJIOBYH HMJEHTU(UKAIMIO B 3a(pUKCHPOBAHHBIX
sk3eMiuApax. OT Ipyrux MmpeiacTaBUTeNell poja OTINYAETCs Mapoi TOBOJIBHO KPYITHBIX U IIUPOKO
paccTaBlIeHHBIX Va3, PacloJIOKEHHbIX Ha TpeTbeM comute. lllnpoko pacnpocTpaHeHa B CHIIBHO
Pa3BUTHIX PACTHTEIBHBIX OHOTONAX PA3TMYHBIX BOAOEMOB. OKOJIOTWYECKH IUIACTHYHBIA BH]I.
CriexTp KOMIOHEHTOB IIMTAHUS ILIUPOK.

CewmetictBo: Piscicolidae

Piscicola geometra (Linnaeus, 1761). B criokoifHOM coCTOsIHUM OCOOb BHJA C JJIMHOHN Tela
20-30 mm u mmpuHo# 1,5-2,0 mm. Moxer pactsarusarbcs 10 80 MMm. Mosoasle ocodu Oonee
CTpOWHBIE, UWIMHAPUYECKOH (opMbl. MeXCOMUTHBIE OOPO3AbI XOPOILIO 3aMETHBI. 3aTHssA
MPUCOCKA SITUNTHYECKON (opMbl B 2 pa3za Oomblue nepeaHed mpucockd. Okpacka MUCIHUKOIIBI
MOJKET CHJIbHO MEHATHCS B 3aBHUCHMOCTH OT YyCJlOBHM oOuTaHus. OOBIYHO OHa cepo-3ejeHasl WiIH
KENTOBaTas, 3aBUCUT OT KOJMYECTBA NMUTMEHTHBIX KJIETOK. [IMrMEHTHpOBaHHBIC YYacTKH 3aHEH
IIPUCOCKH pa3BETBIIEHBI OT LIEHTpa B BHUjE Jiyueil. [71a3 aBe mapbl, OHM paCIOJIOKEHBI B LIEHTpE
nepeaHel yacTu Npucocku. [IusBKa NpeArnouynTaeT y4acTKU C MATKOM PacTUTEIBHOCTBIO B PYUbsX
U CTOsTYME 3a00JI04E€HHBIE MECTA, I71€ KUCIOPOIHBIA PEKUM OaronpUsTHBIM. DTO 3K30Mapa3uT pbIo.
Ero wacro nabmromanu Ha pHIOOIOBHOM CETH Ha ApPaKCHMHCKOM BomoXpaHuiuiie. P geometra —
TUIUYHBIN NAJIEAPKTUYECKUN BUI.

Piscicola fasciata Kollar, 1842. Cunraerca kpynHsIM BujoM [laneapkruku. [nuHa Tena 25—
50 mwm, mupuHa 3—5 MM. YIJIOLUIEHHOE TEJIO pacIIUpseTcs K3aau, Cy’KaeTcs K 3aHel MPUCOCKe.
Jlenenue Tena Ha IO M TYJOBUILE HEYETKOE. 3aHsIs MPUCOCKA 3HAUNTEIbHO KpyIHEe NepeHei u
B 3 pasza Oousblie camoi mupokoil yactu tena. Ha gone cBeTno-ceporo mim myprnypHOTo MoKpoBa
TeJa XOPOUIO 3aMETHBI MOJI0ChI, 00pa30BaHHbIE MUTMEHTHBIMH KIIeTKaMu. B mepenHeii yactu tena
3TH TOJIOCHI TE€pPECceKaloTcs C MPOJOIbHOM IMONOCOH M 00pa30BHIBAIOT XapaKTEepHbIE JUIs BHJA
y3opsl. [lepBas mapa mia3, pacnoioKeHHas Ha MepeiHel 4acTu MPUCOCKU, KPYITHEe BTOPOM Maphl.
Berpedaercst B pekax M CTOSIYMX BOMOEMAax B MSTKOH PaCTHTENBHOCTH, TAE KHCIOPOIHBIA PEXUM
OnmaronpusatHeld. I[lapasutupyer Ha pbl0aXx ©  OpIOXOHOTHUX TPECHOBOJHBIX MOJUIFOCKAX.
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[Ipencrasutens [lorTo-Apano-Kacnuiickoro payHUCTHYECKOTO KOMILIEKCA.

Otpsia: Arhynchobdellida

[Monotpsan: Hirudiniformes

CewmeticTBo: Haemopidae

Haemopis sanguisuga (Linnaeus, 1758). [IusBka kpymHoro pasmepa, jiuHa Tema 100 MM,
mupuHa 15 mm. PasMepsl ¢GuKCHpOBaHHBIX NHSIBOK Ppe3Ko cokpamiaiorca. [loBepxHocTh Tena
rIagKas, 0e3 COCOYKOB, MSATKas, B CIOKOWHOM COCTOSIHUM TOYTH IMJIMHIPUYECKOH (HOPMBI.
Oxpacka Tena Ha CIOMHHOW CTOPOHE TEMHO-4epHO-(pHoseTOBas, Ha OpIOIIHON — CBETIO-
KOpUYHEBasi UJIM 3eJieHoBaTo-cepasi. MIHOTIa Ha BEHTpaJbHOW MOBEPXHOCTU HAOIIONAIOTCS YepHbIE
IIATHA C HEPaBHOMEPHBIMU BbIChIIAHUAMM. [Ta3a pacnonoxeHbl B [-VI comurtax. Manenbkoe
OTBEPCTHE PTa TO3BOJIAET MPOIVIATHIBATh KPYMHBbIE KycKW muiy. AHyc Oombmoid. IIpeamountaer
BOJIOEMBI HEOONBIIOr0 00beMa. DTO IIHUPOKO SKOJOTMUYECKH IUIACTHUYHBIA BuA. Bcerpewaercs B
o3epax u pyubsix barabarckoro muiato. ABTOphl HaOMIOmaIM OCOOEH TakKe Ha BIAXKHBIX JIyTax
ato BHe Boabl. [laneapkruueckuii Bu.

CemeiictBo: Hirudinidae

Hirudo medicinalis Linnaeus, 1758. IlusiBka kpynHOro pasmepa. OO0buHO jiuHA Tema 8—12
CM, a mHpuHa A0 ogHOro cM. OHa MOXKET Pe3KO BBITATUBATHCS. 110 HEMHOTO YIUIOLIEHO, ClIerKa
CYXKEHO K TepelHeil YacTH, a 3aTeM HEMHOIO PacCIIMpPeHo. 5 map a3 pacHojOXKeHbl Jyrod Ha
MepeHEM KOHIIE Teja. 3aJHss MPUCOCKa TOBOJNBHO Oonbmias. Ee nuamerp Oombine HauOObIIeH
IIMPUHBI TENA.

[ToBepxHOCTh TeNa MOKpPHITA MEIKHUMH COCOYKaMH-OoponaBkamMu. OHU BCTpEYaroTCs Ha
KaxaoM comute. Teno miuotHoe. CnuHa MOKpBHITa ABYMS HPOAOJIBHBIMU monocamu. OCHOBHOM
(OHOBBIN IIBET CHMHHOM YacTW Tella — pa3IMYHble OTTEHKH KopuuHeBoro. LleHTpanbHas 4acTh
[I0JIOC TEMHEE B 3aBUCHMOCTH OT KOJMYECTBAa NMUIMEHTHUPOBaHHBIX KieTok. [lo kpasm Tena
MIPOXOJAT OYEHb TOHKHE TEMHbBIE MONOCHL. OKpacka OpIONIHON MOBEPXHOCTH MHUSIBKU MOXKET OBITh
CBETJION WM KOopuuyHeBOW. PaccesHHO pacmpocTpaneHa B mnpupope. llpeamountaer BOgOEMBI,
MIPUTOIHBIC JUISA MPOXKUBAaHUS 0€3 BpParoB W Kyla 3aXOAMT Ha OTABIX CKOT. OHA COCET KPOBb BCEX
MTO3BOHOYHBIX KUBOTHBIX, BXOJSIINX B Boay. B HaxubiBane BcTpedaeTcsi O4eHb PeaKo, BCETo 2 pasa
oOHapyXeHa B KIDKe modepexbs p. [unanvaii u Aprnadail. MeauimHcKas MUsiBKa UMEET OOJIbIIoe
MPAKTUYECKOE 3HAYEHHUE, €€ MPUMEHSIOT B MEAMIMHE 10 Ha3HAuYeHWIO Bpaya. DHIEMUYHBIH BH]
[TaneapkTuku.

Limnatis nilotica (Savigny, 1822). Bonbmmas nusiBka. J[oosTeie 0coOu umenu muuny 105 M,
mmpuHy 13 MM u Bec 6 . Teno cyxaeTcst K nepeiHel 4acTH, cTaHOBsCh Oojee okpymibM. Kpas
NOYTH TIJajgKkue. 3aJHsAs NPUCOCKA JIOBOJIBHO KpyIHas, Oojee ueM B 2 pa3a MpeBbIIIAET
HauOOJBIIYI0 IIMPUHY Teja. JTO XapaKTepHbI Mpu3HaK [uisi BHUJA. AHYC HEOOJBIION.
[loBepxHOCTh Tenma majakas, Oe€3 COCKOB, INPU JKUBOM COCTOSHHMM CIuU3Kas. OTH CBOMCTBa
3HAYUTETFHO O0JEerYaroT MOIJIOUICHHE MUSBKU )KUBOTHBIM, TBIOMINM BoAy. CIUHHAs MOBEPXHOCTh
TeJa TEMHO-3€JI€HOBAaTO-4epHast, MPOXOJAT 2 cBemIble Moiockl. OKpacka OpIOIIHON MOBEPXHOCTH
CHHSIS, J)KMBas MUsABKA CIOBHO OnectuT. [71a3 5 map, pacmosio’keHbl OHM JYTroil Ha mepegHeM KOHIEe
tena. [lpenmoynTaer TEIUIble CTOSYHE BOIBI, HCIIONB3yeMbIC JIATYIIKAMH W KPYIMHBIM POTaThIM
ckotoM. KpoBococ. D¢duorncko-naneapkruueckuil Bua. B HaxubiBane BcTpeueH ofuH pa3 B axmase
B oKkpecTHOcTH cena Tropkern babekckoro paioHa.

ITogotpsan: Erpobdelliformes

CewmeiictBo: Erpobdellidae

Erpobdella octoculata (Linnaeus, 1758). Kpynnasi, qjymmHa Tena B3pocibix ocodeit 30-36 MM,
mupuHa 47 MMm. Pazmepsl Tea MOTYT MEHSTHCSI B 3aBUCUMOCTH OT YCJIOBHIA oOMTaHUs. DTO camas
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miockass (Gopma W3 TpeacTtaBuTeNned poma. Ha raakod MOBEPXHOCTH Tela COCOYKH 0O0paszyroT
MOTEPEYHBIN psa. 3aaHsAs TPUCOCKA XOPOIIIO pa3BUTa. SIpKue MsITHA Ha TOBEPXHOCTHU TeJIa CO3AAI0T
YeTKUE MomnepedHbie Mmoiockl. OCHOBHON (JOH CHIIBHO 3aBUCHT OT OOWIHSI MUTMEHTUPOBAHHBIX
KJIeTOK. [71a3a mpuMepHO OiMHAKOBOTrO pa3Mepa. Bun pacnpocTpaHeH B pa3HbIX BOJOEMax, MHOIA
oyeHb MHorouuciieH. OH HaOIronaICcs B CIIOKOWHBIX U MSTKMX PacTUTEIbHBIX 30HaX p. Krokyuait
(ITaxOy3ckuii pailoH) U B HIJKHEM Te4eHHH McTouyHHKa COromty, 00pa3yromiero JeBblii pyKkaB dTOH
peku. XapakTepHblil npeacraBurelib [laneapkruku.

Cnucok aumepamypui

1. Bayramov A. B., Moharromov M. M., Mommadov i. B., Mommadov A. F., Qasimov A. Q.
Naxc¢ivan Muxtar Respublikasinin onurgasizlar faunasinin taksonomik spektri. Nax¢ivan: ©comi
NPB, 2014. 320 s.

2. Bayramov A. B. Kiikiicayda makrozoobentosun keyfiyyat torkibi vo onun mdévsiimlor iizro
doyisilmosi / AMEA Naxg¢ivan Bélmosinin Xoborlori. Tabiot vo texniki elmlor seriyasi. 2020. No4.
S. 192-198.

3. Bayramov A. B., Mommadov T. M., Forocov H. R. Nax¢ivan Muxtar Respublikasinin osas
caylarinin hidrobioloji xiisusiyyatlori // Nax¢ivan Regional Elm moarkozinin asarlori. VII bur. Baka:
Elm, 2003. S. 244-255.

4. Moharromov M. M., Oliyev A. R., Bayramov A. B. Cay sularinda iizvi ¢irklonmonin bioloji
analizinin sados tisullar1. Nax¢ivan: Ocomi NRB, 2015. 90 c.

5. Jlyxun E. W. IInasku. @ayna CCCP. T. 1. Jlenunrpan: Hayka, 1976. 484 c.

6. Mycaes M. ®@., Aniues C. B. Utoru 3o0onormueckux ucciaenoBanuii B HaxmueBaHckoit
ACCP // Ussectuss HAH A3sep0Oaiimkana (cepust OHMONIOTHYSCKHE W MEIUIMHCKHE Hayku). 1982.
Ne6. C. 54-65.

7. BunbGepr I. I., YubucoBa O. WU., l'aeBckas H. C. Omnpenenurenb MNpecHOBOTHBIX
6ecno3BoHouHbIX EBponeiickoit uactu CCCP. JI.: 'mapomereonsaar, 1977. 511 c.

8. Anekceesa B. I1., Llanonuxuna C. B. Onpenenutens 300MJIaHKTOHA U 3000€HTOCA IIPECHBIX
BonoemoB EBpomnetickoit Poccun. 3o06entoc. M.: U3n-so 31IH PAH, 2016. 457 c.

References:

1. Bairamov, A. B., Magerramov, M. M., Mamedov, 1. B., Mamedov, A. F., & Gasymov, A.
G. (2014). Taksonomicheskii spektr fauny bespozvonochnykh Nakhchyvanskoi Avtonomnoi
Respubliki. Nakhchyvan. (in Azerbaijan).

2. Bairamov, A. B. (2020). Kachestvennyi sostav makrozoobentosa Kyukuchaya i ego
sezonnye izmeneniya. Izvestiya Nakhchyvanskogo otdeleniya NANA. Seriya estestvennykh i
tekhnicheskikh nauk, (4), 192-198. (in Azerbaijan).

3. Bairamov, A. B., Mamedov, T. M., & Faradzhev, Kh. R. (2003). Gidrobiologicheskaya
kharakteristika osnovnykh rek Nakhchyvanskoi Avtonomnoi Respubliki. Trudy Nakhchyvanskogo
regional’'nogo nauchnogo tsentra, VII bor. Baku, 244-255. (in Azerbaijan).

4. Magerramov, M. M., Aliev, A. R., & Bairamov, A. B. (2015). Prostye metody
biologicheskogo analiza organicheskikh zagryaznenii v rechnykh vodakh. Nakhichevan'. (in
Azerbaijan).

5. Lukin, E. I. (1976). Piyavki. Fauna SSSR. 1. Leningrad. (in Russian).

6. Musaev, M. F., & Aliev, S. V. (1982). Itogi =zoologicheskikh issledovanii v
Nakhichevanskoi ASSR. Izvestiya NAN Azerbaidzhana (seriya biologicheskie i meditsinskie nauki),
(6), 54-65. (in Russian).

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 90



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

7. Vinberg, G. G., Chibisova, O. 1., & Gaevskaya, N. S. (1977). Opredelitel' presnovodnykh
bespozvonochnykh Evropeiskoi chasti SSSR. Leningrad. (in Russian).

8. Alekseeva, V. P., & Tsalolikhina, S. V. (2016). Opredelitel' zooplanktona i zoobentosa
presnykh vodoemov Evropeiskoi Rossii. Zoobentos. Moscow. (in Russian).

Paboma nocmynuna Ipunsama k nyoruxayuu
6 peoaxyuro 10.12.2023 2. 19.12.2023 a.

Cevinka 018 yumuposanus:

baiipamoB A. b., MareppamoB M. M. IlusBku (Annelida, Hirudinea) ¢gaynsr HaxusiBaHncKo#
ABroHoMHON PecnyOnuku // bromnerens nHayku u mpaktukd. 2024. T. 10. Nel. C. 86-91.
https://doi.org/10.33619/2414-2948/98/11

Cite as (APA):

Bayramov, A., & Maharramov, M. (2024). Leeches (Annelida, Hirudinea) Fauna of
Nakhchivan Autonomous Republic. Bulletin of Science and Practice, 10(1), 86-91. (in Russian).
https://doi.org/10.33619/2414-2948/98/11

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 91



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

UDC 595.799 https://doi.org/10.33619/2414-2948/98/12
AGRIS L20

XO3MCTBEHHOE 3HAYEHUE IMMYEJUHBIX

©Maczeppamose M. M., ORCID: 0000-0002-4130-7071, SPIN-xo00: 3725-9692, kano. 6uon. Hayk,
Haxuvieanckuii cocyoapcmeernnulii yHusepcumenmn,
2. Haxuwiean, Azepbaiiosican, mahirmeherremov@ndu.edu.az
O©baupamoe A. b., ORCID: 0009-0008-2089-9873, kano. 6uon. nayx, Uncmumym 6uopecypcos
npu Munucmepcmae nayku u oopazosanus Azepoatiosxcanckou Pecnyonuku,
2. Haxuwviean, Azepoaiioscan, akifbayramovsO0@mail.ru

THE ECONOMIC IMPORTANCE OF BEES

©Maharramov M., ORCID: 0000-0002-4130-7071, SPIN-code: 3725-9692, Ph.D., Nakhchivan
State University, Nakhchivan, Azerbaijan, mahirmeherremov@ndu.edu.az
©Bayramov A., ORCID: 0009-0008-2089-9873, Ph.D., Institute of Bioresources Ministry
of Science and Education of the Republic of Azerbaijan,
Nakhchivan, Azerbaijan, akifbayramov50@mail.ru

Annomayus. SIBASSCH ONMBUTUTEISIMH SHTOMO(DHIBLHBIX PACTCHUH, TUEIIMHBIC BXOIAT B COCTaB
MPUPOIHBIX KOMIUIEKCOB arpoiiananiadgros. OnblieHHE IBETKOB Ha Tepputopuu HaxubiBanckoii AP
B ocHoBHOM mpoucxoauT B npexenax 7%-13% wacos. MakcuManbHOe 3HAUYEHME YMCIEHHOCTH
myenuHBIX B noceBax 3aduxcuposano B 11%-13% yacos. OcHOBHBIMU ONBLIUTENSAMU TIOLEPHBI U
JIPYTUX KOPMOBBIX PACTEHHMM SIBISIOTCS NpEACTaBUTENU ponoB Andrena, Melitturga, Halictus,
Nomia, Rophitoides, Melitta, Anthidium, Osmia, Eucera, Megachile, Lithurgus, Anthophora n
Bombus. TIpoBonuMblii HAMH MOHUTOPHHT YHCJIICHHOCTH IMYEIHHBIX B €CTECTBEHHBIX YCIOBUSAX H
MPUMEHCHHE CHCTEMbI MPOTHO3UPOBAHUS OXKHJIACMBIX H3MEHCHHU CIIy)Kar UX 3PPEKTHBHOMY
MCIIOIb30BAaHUI0, OXPaHE M CO3JaHHI0 OJAroNpHITHBIX YCIOBUHM JUIS WX CKOIUIEHHS B arpo- u
pa3IMYHBIX [IEHO3aX.

Abstract. Being pollinators of entomophilous plants, bees are part of natural complexes of
agrolandscapes due to their species composition. Pollination of flowers by bees on the territory of
Nakhchivan mainly occurs within 7%-13% hours in the morning. The maximum value of
the number of bees in crops was recorded at 11°°-13% hours. The main pollinators of alfalfa and
other fodder plants are representatives of Andrena, Melitturga, Halictus, Nomia, Rophitoides,
Melitta, Anthidium, Osmia, Eucera, Megachile, Lithurgus, Anthophora and Bombus genera. Our
monitoring of bee populations in natural conditions and the application of a system for predicting
expected changes serve their effective utilization, protection, and creation of favorable conditions
for their aggregation in agro- and various coenosis.

Knrouesvie cnosa: onblIeHHIE HaCC€KOMBIMH, OIIBIIINTCIN paCTeHHfI, AHAPCHBI, MIMCIIH,
METaxuJibl, OCMHH.

Keywords: insect pollination, pollinators, Andrena, Bombus, Megachile, Osmia.

CBCI[CHI/UI 0 OHOJIOTHYECKUX OCOOCHHOCTAX IMYEIHMHBIX JOKa3bIBalOT CTCIICHb HX
ABOIIOLMOHHOM M I'€HETHYECKOM aJanTallMu K YCJIOBUAM KU3HU, U3MCHHUBIIUMCA B PEC3YyJIbTATC
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100AJBHBIX MPOLECCOB U AHTPOIOTEHHBIX BO3ACHCTBHM B pa3iIMYHBIX KIMMATHYECKHUX 30HAaX.
OnHako IUIOTHOCTh MOMYJSALUI BHUIOB IMUEIMHBIX MOXET CYIIECTBEHHO HU3MEHSTbCA U JaxKe
YHHUTOXXAThCS TI0/I BO3ACHCTBUEM Pa3IMYHBIX (PaKTOPOB CPeAbl OOUTAHUS OTACIHHBIX TEPPUTOPHIA
(M3MeHeHHe MMKpPOKJIMMAaTa, pe3Kue KojeOaHWs TIOTOJHBIX YCIOBHM, HEZOCTaTOK KOopMa,
OrPaHUYEHHOCTh BO3MOXKHOCTEH THE3/I0BAaHMsI, YBEJIMUEHUE YHUCICHHOCTH [Tapa3uToB U Jp.).

SIBNASACH ONBUIMTENIAMU SHTOMO(MUIBHBIX PACTEHUH, ITUEIMHbIE Onaroapsi CBOEMy BUA0BOMY
COCTaBy BXOAAT B COCTaB NPUPOIHBIX KOMIUIEKCOB arponanamadToB. Cpead HUX BBICOKOH
YHCIICHHOCTBIO BBLICIISIOTCS CHEIMAIN3UPOBAHHBIC OTACIbHBIC ONBUIUTEIH.

Octpee HyXIalOTCS B ONBUICHUM IUYEIMHBIMU JIIOLEPHA, KJIEBEp TPEXJIMCTHBINA, 6000BbIE U
copra si010HU. Jlaxke [Uid pacTeHHUH, KOTOpble B JOCTATOYHON CTENEHW MOTYT OBITh OIBLICHBI
MEIOHOCHBIMHU ITYEJIAaMH, ITYEIHHBIC SBISIOTCS OCHOBHBIMU OIbLTUTENsIMH. HeoOxomumocTs B
JOMOJTHUTEIBHOM ONBUICHUM MYEIMHBIMA BO3HUKACT Y  CEJIbCKOXO3SIICTBEHHBIX  KYIBTYP,
BbIpAIlMBAaEMbIX Ha (QPYKTbI, OBOLIM, 0000BbIE U ceMeHa. [lonydyeHne ceMsiH KOPMOBBIX pacTeHUN
ABJISICTCA OJIHUM M3 aKTyaJIbHbIX BOIPOCOB Pa3BUTHUSl KOPMOBOJCTBA M KMBOTHOBOJCTBa. Ocoboe
CTPOCHHE pEMPONYKTHBHBIX OpPraHOB JTHUX pACTeHUH TpeOyeT WX ONBUICHUS TOJBKO
CHeIMaTU3UPOBAHHBIMU BUIAMU MTYEIUHBIX [3—5].

OmnbuleHue BETKOB JIIOLEPHBI IPOUCXOAUT 3a cyeT AestenabHocTH 70-90 BUIOB CpeiHUX U
KPYIIHBIX MUYEIMHBIX, NPUHAAISKAIIUX K pasHbIM pozxaMm. MHbIMHM clioBaMH, JOKa3aHO, YTO JUIs
3 PEKTUBHOTO ONBUICHUS JIONEPHBI, JPYTMX KOPMOBBIX W TEXHHUYECKHX PACTCHHUN 3HAYCHHE
MMYETTMHBIX COBMECTHO C MEJOHOCHBIMH TUY€IaMH, BeluKo. [Ipw OnarompusTHBIX YCIOBHSX
BBbIpAIMBAaHMs U OINBUICHUS YPOXKAMHOCTb CEMSH JIIOLEPHBI MOXET yBeauuuThcs 10 8—10 1/ra.
OCHOBHBIMU €CTECTBEHHBIMU ONBUIMTEISIMA JIIOLEPHBI SIBJISIOTCS ITYEIMHBIE, CKIOHHBIE K
o0pa3oBaHHIO KOJIOHHH [1].

OntuManbHbIe YCIOBHS JUIA MoJieTa U APPEKTUBHON ONBUISIONMIEH NEATENFHOCTH MYEITHHBIX
SHTOMO(HIIBHBIX PacTeHU HaONMIOAAIOTCS yalle B sCHble IHU mpu Temmeparype 18°-30°C, Oes
0K, 6e3 BeTpa U npu BiaxkHocTd 30—70%. YcTaHOBIIEHO, YTO OIBUICHUE LIBETKOB IMYETUHBIMU B
HaxuueBanu B ocHOBHOM mnpoucxomaut okono 7°°-13% wacos yrtpa. MakcumanbHoe 3HaueHHE
YHCIEHHOCTH MYENTHHBIX B moceBax 3adukcupoBano B 11°°-13% gacos. CpaBnuTensHo Hu3Kas
w10THOCTH 0cobeil paccumntana B 17°°-18% wacos. B nox1imByro, XMypylo M BETPEHYIO MOTOJLY
BBUIET MUENIMHBIX MPEKpaIIaeTcs Aake Ha MUKe LIBETEHUs B arpoleH03aX, ONbUICHUE MPOUCXOAUT
HE TOJIHOCTBI0, HEOTUTOIOTBOPEHHBIE IIBETKHU OIAIA0T uepe3 2—3 JHS.

Takum 00pa3om, yporkalHOCTH B CEMEHOBOJICTBE, KaK M IPOU3BOICTBE TUIOJOB, MOTHOCTHIO
3aBUCUT OT HAJIWYMA €CTECTBEHHBIX ONbUIMTENEH — MYeTuHbIX. OCHOBHBIMM ONBUIMTEISIMU
JIIOLIEPHBI U JIPYTUX KOPMOBBIX PACTEHUH SIBISAIOTCS NMpPeJICTaBUTENM PONoB Andrena, Melitturga,
Halictus, Nomia, Rophitoides, Melitta, Anthidium, Osmia, Eucera, Megachile, Lithurgus,
Anthophora m Bombus. IlpuBenensl QayHUCTUYECKHE CBEACHMS O POJAAX, YIOMSHYTHIX B (ayHe
aBTOHOMHOM pecnyonuku [1, 6-8].

ITo pacueram, okosno 160 BHMIOB MYETHHBIX SBIAIOTCS €CTECTBEHHBIMH ONBUIMTEISIMU
JIIOLIEPHBI M IPYTUX KOPMOBBIX KyJAbTyp. Bunel pona Bombus cauTaroTcs JIydIIMMHU ONBUTUTEISIMU
KJIeBepa TPEXJIIMCTHOTO W APYTUX MAacTOWIIHBIX pacTeHui. OmpuIMTeNbHAs aKTUBHOCTH OIHOU
ocobm sKkBHBaJieHTHa pabote 3—5 memoHocHbIX muen. IlIMenu, Hapaxy c JIOLUEPHOM, SBISIOTCS
OTIMYHBIMHM  OTBUIMTENISIMU  JIIONMHA, TOACONHEYHHMKA, JbIHHM, IUIOJOBBIX pPAaCTeHMH U JIp.
D¢ (eKTUBHOCTH ONBUICHUS MYETUHBIMH, B TOM YHCIIE HIMEISIMH, BO3pAcTaeT BO BTOPOI MOJOBHUHE
BEreTally, KOINa YBEIMYMBACTCS IUIOTHOCTh TOMYJSIIMA 32 CYET HOBOTO TIOKOJCHUS
TPYZHOIIOOUBBIX, AaKTUBHBIX OCOOEH.

VckyccTBEHHO BBIpalllEHHBIE MYEIMHBIE, ITIABHBIM 00Pa30M IIMEIH, TUPOKO HCIIONb3YIOTCS B
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3apyOeXHBIX CTpaHax MJis OMNbUICHHS IUIOJOBBIX, OCOOEHHO SIOJIOHEBBIX CAZOB U LBETOYHBIX
maHTanui. J{ns moBeimeHus 3pPEeKTHBHOCTH OMBIIICHUSI pAaCTeHUI BUJIaMU pona Bombus cnemyer
n30erarp BCIAIKA U 00pabOTKM MECT THE3/I0BaHUS MecTUlluaaMu U Ouonpenaparamu. [ToceBsr He
CJIeZlyeT TPOU3BOANUTH BOMU3H JICCHBIX TOJIOC, MOJEH MHOTOIETHUX 000OBBIX, MACTOUII M MAPHBIX
TEPPUTOPUH, I7I€ Yalle THE3AATCS MIMEIIH.

Bricokoe BUI0BO€ pa3HOOOpa3ue €CTECTBEHHBIX ONMbUINTENEH Ha TeppuTopuu HaxubiBaHCKON
AP u ux amanTanus K OOUTaHUIO B Pa3IUYHBIX OMOTOIAX, B TOM YHCIIC H3MCHEHHBIX B PE3yJIbTare
AHTPOIIOTEHHOTO BO3/ICMCTBUS, TO3BOJISIET C ONTUMU3MOM CMOTPETh Ha MPOOJIEMY UX COXPAHECHHS B
npupoae. B To ke BpeMsi myelMHbIE HYXJAIOTCS B NMOJIJEPKKE 4desloBeKa. B Hacrosimiee Bpems
IUIOTHOCTh MUEIHHBIX MOMYJSIUI B SHTOMO(UIBHBIX IIEHO3aX PACTEHUN 3a4acTyr0 HE HAXOTUTCS
Ha JOCTaTOYHOM ypoBHE nisi d(h(EeKTUBHOrO oOmnbUIeHUS pacteHuid. [IpoBoammbple Hamu
MOHUTOPUHTH YHCIEHHOCTH MYEIUHBIX B E€CTECTBEHHBIX YCIOBHUSX U MPUMEHEHUE CHUCTEMBI
MIPOTHO3UPOBAHMS OXKHJIAEMBIX U3MEHEHHUH cily>kaT X 3(G(EeKTUBHOMY HCIOIB30BAaHUIO, OXpaHEe U
CO3/IaHUIO0 ONAronpUATHBIX YCIOBMM JUIS WX CKOIUIGHHWS B arpo- U pas3u4yHbIX LIEHO3aX.
HenpaBuiibHast OIICHKA MPUPOIHBIX PECYPCOB U 3HAUCHUS ONBUIHTENICH, pacTOUYUTEIIbHAs 00paboTKa
MMOCEBOB MHCEKTHUIIMAMHU BBI3BIBACT AUCOATAHC B IIEHO3aX U arpOdKOCHUCTEME B LIETIOM [2].

B nensix nosbimenus 3¢p(HeKTUBHOCTH 3alIUThl PACTEHUHN U MOJTYUYEHHS KOIOTUYECKU YUCTON
CEJIbCKOXO3SIICTBEHHOM MPOAYKLUHUU OXPaHA OKpPYKArOUIEH Cpeabl CIYKUT TaKkKe YIy4dlIECHUIO
COCTOSIHHSI TIPUPOJHBIX OOBECTUHEHHUH pacTeHWil M 3HTOMO(dAayHBI. J[0Ka3aHO, YTO CTaOWIH3AIs
arpodKOCUCTeM 00s3aTeIbHO TPUBOAUT K uX (urocaHuTapHoil uwmcrore. OnTUMaIbHOE
MPUPOJIOTIONH30BAHUE  JIOJDKHO  OCHOBBIBaThCS Ha A(PGEKTUBHOM U IEJICHANPaBICHHOM
WCIIONIB30BAaHUM BCEX OHOJIIOTUYECKUX PECYpCOB, arpoijaHAmadToB, a TaKkKe HUX IMOJE3HON
SHTOMO(ayHBHI.

Cnucox numepamypol

1. Moharromov M. M. Nax¢ivan Muxtar Respublikasinin arikimilor (Hymenoptera, Apoidea)
faunasi. Nax¢ivan: 9comi NPB, 2015. 264 s.

2. Aproxun K. C. DHTOMOLIEHO3 JIOIIEPHbI: MOHUTOPUHT U ympasieHue. PoctoB-Ha-llony,
2000. 200 c.

3. TomukoB B. M. Dxonorndyeckue OCHOBBI ONBUICHUS HEKOTOPBIX MOJEBBIX U IUIOJOBBIX
KyJbpTyp muenuHbiMu B 3ananHoM [Ipenkaskasbe. Kpacuomap, 2000. 192 c.

4. TomukoB B. U., Tpodumosa JI. 5. OnbuieHne JOLEpHBI METOHOCHBIMH TYeamMu. PocToB-
Ha-Jlony: U3n-Bo Poct. yH-Ta, 1982. 54 c.

5. Ilecenko lO. A., Pamguenko B. I. UcnonszoBanue muen (Hymenoptera, Apoidea) ans
OTIBIICHHMSI JIFOLIEPHBI: OCHOBHBIE HAIIPABIICHUS, CUCTEMa Mep, METO/IbI OIICHKH 3aITacoB JUKHUX Y
1 3QPEeKTUBHOCTH onblIuTeNel // DuToMonornyeckoe odbo3penue. 1992. T. 71. Ne2. C. 249-266.

6. Fateryga A. V., Proshchalykin M. Y., Maharramov M. M. Bees of the tribe Anthidiini
(Hymenoptera, Megachilidae) of Nakhchivan autonomous republic of Azerbaijan // Entomological
Review. 2020. V. 100. P. 323-336. https://doi.org/10.1134/S0013873820030069

7. Maharramov M. M., Fateryga A. V., Proshchalykin M. Y. I[luensi-meraxuimmbi
(Hymenoptera: Megachilidae) HaxuueBanckoit ABroHoMHON PecryOmuku AzepOaiimkana: TpUOBI
Lithurgini, Dioxyini u Megachilini // Far Eastern Entomologist. 2021. Ne428. P. 12-24.

8. Proshchalykin M. Y., Maharramov M. M., Aliyev K. A. New data on the tribe Osmiini
(Hymenoptera: Magachilidae) from Azerbaijan // Far Eastern Entomologist. 2019. Ne383. P. 12-20.

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 94



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

References:

1. Magerramov, M. M. (2015). Fauna pchelinykh (Hymenoptera, Apoidea) Nakhchyvanskoi
Avtonomnoi Respubliki. Nakhchyvan. (in Azerbaijani).

2. Artokhin, K. S. (2000). Entomotsenoz lyutserny: monitoring i upravlenie. Rostov-on-Don.
(in Russian).

3. Golikov, V. I. (2000). Ekologicheskie osnovy opyleniya nekotorykh polevykh i plodovykh
kul'tur pchelinymi v Zapadnom Predkavkaz'e. Krasnodar. (in Russian).

4. Golikov, V. 1., & Trofimova, L. Ya. (1982). Opylenie lyutserny medonosnymi pchelami.
Rostov-on-Don. (in Russian).

5. Pesenko, Yu. A., & Radchenko, V. G. (1992). Ispol'zovanie pchel (Hymenoptera, Apoidea)
dlya opyleniya lyutserny: osnovnye napravleniya, sistema mer, metody otsenki zapasov dikikh
pchel i effektivnosti opylitelei. Entomologicheskoe obozrenie, 71(2), 249-266. (in Russian).

6. Fateryga, A. V., Proshchalykin, M. Y., & Maharramov, M. M. (2020). Bees of the tribe
Anthidiini (Hymenoptera, Megachilidae) of Nakhchivan autonomous republic of Azerbaijan.
Entomological Review, 100, 323-336. https://doi.org/10.1134/S0013873820030069

7. Maharramov, M. M., Fateryga, A. V., & Proshchalykin, M. Y. (2021). [TuenbI-Meraxuiniabt
(Hymenoptera: Megachilidae) HaxuueBanckoit ABroHoMHO# PecnyOnuku AsepOaitmkana: TpHObI
Lithurgini, Dioxyini u Megachilini. Far Eastern Entomologist, (428), 12-24.

8. Proshchalykin, M. Y., Maharramov, M. M., & Aliyev, K. A. (2019). New data on the tribe
Osmiini (Hymenoptera: Magachilidae) from Azerbaijan. Far Eastern Entomologist, (383), 12-20.

Paboma nocmynuna Ipunama x nybnukayuu
6 peoaxyuro 10.12.2023 2. 18.12.2023 a.

Ccolika 0ns yumupo8anusi:
MareppamoB M. M., BaiipamoB A. b. Xo3siicTBeHHOE 3HaYeHUE MUENUHBIX // BromnereHs
Hayku U npaktuku. 2024. T. 10. Nel. C. 92-95. https://doi.org/10.33619/2414-2948/98/12

Cite as (APA):

Maharramov, M., & Bayramov, A. (2024). The Economic Importance of Bees. Bulletin of
Science and Practice, 10(1), 92-95. (in Russian). https://doi.org/10.33619/2414-2948/98/12

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 95



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

CEJIbCKOXO3AHWCTBEHHBIE HAYKHU / AGRICULTURAL SCIENCES

UDC 631.7 https://doi.org/10.33619/2414-2948/98/13
AGRIS P10

INVESTIGATION OF IRRIGATION EROSION
IN PSEUDOPODZOL YELLOW SOILS OF THE LANKARAN DISTRICT
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Lankaran, Azerbaijan, ulkarcografiya@mail.ru

UCCJEIOBAHUE UPPUT AIIMOHHOM DPO3UH _
IHCEBJOINIOA30JIbHBIX ITOYB JIEHKOPAHCKOI'O PAMOHA

©Akneposa ¥. 3., ORCID 0000-0002-8930-3723, xano. c.-x. nayk, Jlenkopanckuii
2ocyoapcmeennblil yuugepcumem, 2. Jlenkopanw, Azepbatiodcan, ulkarcoqrafiva@mail.ru

Abstract. Inclination, length, form and exposition of the slopes affect the irrigation erosion
process in the Lankaran district. The artificial rain in a different intensity was created in the tea
plantations of the experiment farm of the tea and citrus plants in Lankaran branch in order to study
a reason of the surface washing creation in irrigation erosion of the tea plantations more accurately.
It was known that a tea plantation in which the rows were built along the slope in 1975, the liquid
flow was 125.0 m®ha, while the rain intensity was 1.0 mm/min., the liquid dissolved dissolved
substances flow was 240.0 m®ha, 2.90 t/ha in the tea plantations built in 1990, while an amount of
the leached soil was 0.80 t/ha. Firstly, conduction of the surface smoothing work is recommended in
order to prevent from irrigation erosion in irrigated areas with a slope more than 0.02°. Generally,
the surface smoothing work is fundamental and current, and it is divided into two places.
The current smoothing work begins from preparation of soil for sowing every year and this measure
doesn’t require more funds. The fundamental smoothing work is performed for fundamental
smoothing of the irrigated sowing areas. At this time an inclination of the areas shouldn’t be more
than 0.01. It is recommended to conduct the fundamental smoothing work, then current smoothing
work in the areas where the inclination is more than 0.01. Fight against irrigation erosion, definition
of the water and irrigation norm, water consumption and realization in the irrigated areas are main
problems. The irrigation norm should be determined before for each plant watering. Beside
the aforesaid, the technical means (pipes that are made from different materials), including different
brands (Fregat, Kuban, KSID-50, Volzhanka, DDA-100 M and so on) rainmaker aggregates,
various progressive irrigation methods (artificial precipitation, subsoil irrigation, drip watering,
aerosol irrigation, etc.) should be used.

Annomayusn. B JleHKOpaHCKOM paiiOHE Ha MPOIECC HUPPHUTANMOHHOW 3PO3UU OKa3bIBAIOT
00JbIIIOe BIUSHUE HAKJIOH, JUIMHA, (hopMa M BUAMMOCTH CKIOHOB. /{51 6oee TOYHOTO M3ydeHUs
MPUYUH MOBEPXHOCTHOTO CMBIBAaHUS B PE3YyJIbTaTe€ UPPUTALIMOHHOMN 3pO3UH HA YaWHbBIX TUIAHTALMSIX
CO371aH HMCKYCCTBEHHBIH CWJIBHBIM MOXAb. [{0KIb pa3iTuyHOM HMHTEHCHMBHOCTH OBUT BBI3BAaH B
JlenkopanckoMm ¢Qunuane Ha YaWHBIX W IUTPYCOBBIX IUIaHTarusax. CTajo SCHO, YTO TpH
MHTEHCUBHOCTH A0k B 1,0 MM B MuHyTy B 1975 rony vaiiHasi miuaHTanus MMeNa YTE€UKY BOJIbI
125,0 m%/ra, konuuectBo cMbITOi 3emi — 0,80 T/ra, B 1990 rojty coorBercTBeHHO 240,0 m/ra,
2,90 1/ra. Eciiu ckiion Gonbire 0,02°, To coBeTyeTCSl BBIPABHITH MOBEPXHOCTH 3eMJH. B olmiem

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 96



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

BBIPaBHMBAHHE MMOBEPXHOCTH 3€MJIM JIEJIMTCS HA JIBE YacTHU: 1. OCHOBHOE U 2. Tekyuiee. Tekyiiee
BBIPaBHUBAHME 3€MJIM HAYMHAETCS ¢ pabOT MO MOJArOTOBKE 3eMJIU I MOCAJAKU U 3TO MEPOIPUITHE
OonpmMx cpenctB He TpeOyer. A OCHOBHBIE pPabOTBhl BBIPABHUBAHUS TPOBOMSTCS C IEJIBIO
OCHOBHOTO BBIPAaBHUBAHUS IMaXOTHBIX 3eMellb. B 3TO BpeMsl CKJIOH 3€MeNbHBIX YYaCTKOB HE JIOJKEH
npesbimath 0,01°. A ecnu mpeBbIIaeT, TO JOJDKHBI BECTHCh PaOOThI MO BbIpaBHUBaHWIO. Ha
MOJINBAEMBIX YyYacTKaX MPOTUB UPPUTALMOHHONW 3PO3UU BAXKHO YUUTHIBATH MOTPEOJICHHUE BOJIBI.
HopMa mnonmBa KaX10ro pacTeHHUs JIOJDKHA OIpenesaThesl 3apaHee. [loMuMO BbllIEyKa3aHHOTO
TEXHUYECKOTO O0O0OpyJOBaHUS [UIsl TOJHMBA, HAA0 €I YYUTHIBATH HCIIOJB30BaHHE TPYO,
MPUTOTOBJICHHBIX U3 pa3HbIX MaTepHalioB, B TOM 4YHCIE JOJDKHBI  MCIIOJIBb30BAThCA
noxaenonuBatomue arperathel («®perat», «Kybanby, «KCU-50», «Bomkankay, «IJIA-100m» u
Ip.), pa3Hble YCIEUIHbIE METO/IbI MOJMBA, a3PO30JIbHBIN MOJIUB U JIPYTHE.

Keywords: Lankaran district, irrigation, erosion, granulometric composition, tea plantation,
pseudopodzol yellow soils, furrowed irrigation.

Knrwouegvie cnosea: JIeHKOpaHCKMI pallOH, MUPPUTALIMOHHAS, DPO3Ms, I'PAHYIOMETPUYECKHUN
COCTaB, YalHas IJIaHTALKs, ICEBIO0NO0I30JIMANPOBAHHBIC JKEIThIE 3eMJIH, OOPO3IHON MOJIMB.

One of the important factors for the agricultural development is soil resource. The soil
resources in our country as in other countries of the world are limited and they are exposing to
unintended anthropogenic effect year after year. From this point of view there is a great need for
soil research.

It is known that one of the factors that make the soil unusable is water erosion. 504000
hectares (32.8%) of the total fund (153900 ha) in Lankaran have been differently eroded.
Approximately 7.2% area of Lankaran soils (11100 ha) are strong; 7.7% (11800 ha) moderate and
17.9% (27500 ha) were weakly eroded. But non-eroded areas form 67.2% (103500 ha) of the total
soil fund [3, 7].

One the water erosion is irrigation erosion. This kind of erosion is formed because of
application of water, mainly flood irrigation more than norm in the watering period.

Development of the irrigation erosion negatively affects all the economic indicators of
agriculture, and it is a reason for decrease of the agricultural plants productivity. In this regard,
labor and cost involved in crop production rises. Therefore, growing of plants is considered
unprofitable in the highly eroded soils.

Irrigation erosion occurs in the irrigated areas where the inclination is more than 0.02 [10]. A
reason for creation and development of such type of erosion is granulometric, structural
composition, covering percentage of the plants, water and irrigation norm and not obeying the rules
along with the zone inclination. That’s why water-physical characters, agrochemical composition is
deteriorated and the important nutrients necessary for growing and development of the plants are
washed and floated into the rivers, lakes, or the depression places along with the soils with normal
genetic layers that were formed for thousand years. The last results of this process show themselves
in productivity of the plants which are grown in the fertile and productive soils. The productivity of
the plants which are grown in the areas where irrigation erosion develop is 3-5 times low, compared
to the areas where irrigation erosion isn’t observed and the areas which are cultivated with high
agro-technical rules. Therefore, the peasant farming is damaged.

The research showed that this type of erosion in the areas where the inclination is more than
0.02° is 270000 hectares or it occupies 3.1% of the republic zone.

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 97



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

Object and method of the research

Non-eroded and moderately eroded pseudopodzol yellow soils have been taken as a research
object. It is clear from the results of the soil analysis that the productivity and quality of the soil in
the moderately eroded soils decreased compared to non-eroded soils.

Study of the soils in the Lankaran zone have been fulfilled based on the research methods in
the field and laboratory.

During the research the definite routes were defined and the places where the soil sections are
applied were specified in the field condition.

The soil sections in the field were numbered, the soil density, granulometric composition,
color, structure, hardness, and some morphological indications were noted.

To specify the soil types, it is important to know a granulometric composition of soil and an
amount of humus, nitrogen, nutrients which can be assimilated. The soil samples on genetic layers
of the soil sections have been taken and the analysis was performed in the laboratory of the Soil
Science and Agrochemistry Institute. The diagnostic indicators were defined because of the
analyses, the fertility parameters of soil, nutrients and so on were studied depending on erosion
degree.

The following methods and ways were used in the research period. The eroding degree of
soils were determined based on S. S. Sobolev and K. A. Alakbarov’s methods of destruction of
genetic layers and plant cover.

Granulometric composition of soil was fixed by N. A. Kachinsky; structural and aggregate
composition by N. I. Savvinov; humus by I. M. Tyurin; total nitrogen by Kledal method.

Experiment part

As in some regions of the republic, the irrigation erosion is characteristic for the irrigated
sowing plots of Lankaran. According to the information of State Soil and Mapping Committee of
the republic (2012) a total area of the irrigated soils in Lankaran is 9533 ha, 5729 ha of them is
under sowing, 3504 ha under perennial plantings and etc. [7, 9]. Generally, Lankaran district is
characterized as a district with more irrigated areas in the Lankaran natural province. Here, there is
tea, orange and other plants along with the grain, fruit and vegetables.

The analysis shows that except the grain plant, the tea, orange and other perennial plants are
irrigated with furrow method and this process occupies a vegetation period of the plants (May-
September). Because an amount of the precipitations in this zone is little, but the possible
evaporation is more. The perennial information of the Lankaran meteorological station clearly
shows it. So, an amount of the precipitations is 1402 mm, but the annual possible evaporation is 870
mm here during the year. A quantity of the precipitations is little (40-42 mm), but the possible
evaporation is 122-158 mm [8] in the relatively warm period of the year. This process causes aridity
of the air condition in the same period. Therefore, a need is created for daily watering of the plants
in the zone.

The non-normalized irrigations are fulfilled without considering inclination of the zone,
granulometric and structural composition of soils, and water and watering norm in the areas of the
agricultural plants here as in the other irrigated zones of the republic. That’s why the soils
intensively exposed to irrigation erosion (Figure 1, 2).

It should be noted that the formation and development of irrigation erosion in desert
conditions is investigated with reference to many methods. One of them is investigated in field
conditions by measuring the depth of soil washed from the soil surface after each irrigation. Thus,
after each irrigation, irrigation erosion is weak if it washes up to 15 cm, and severe if it washes
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more than 20 cm [10].

Except the abovementioned research method, the temporal flow pitches are put in the field
condition and an amount of soil that is washed out from the single area is investigated by
accounting. It should be noted that the thorough information about creation and study of irrigation
erosion in the irrigated soils of Azerbaijan was given by prof. K. A. Alakbarov. The stationary
research on this process were investigated in the cotton areas that is grown in the Shamkir district.
Then, the employee of the institute of Erosion and Irrigation described creation and development of
irrigation erosion during conduction of the soil-erosion research in some or other administrative
districts of Azerbaijan. S. M. Nurullayev performed [4, 11] large stationary research in Zagatala,
Goychay, Yevlakh and Absheron, studied creation and development of irrigation erosion and
prepared corresponding fight measures against this process.

Figure 1. A view which reflects thinning of tea bushes and destruction of irrigation norm in the area of
the tea plantation in the pseudopodzol yellow soils (it was built in1975) (Khanbulan village)

It is seen from the above analysis that the research on irrigation erosion in the Lankaran zone
weren’t performed. We investigated creation and development of irrigation erosion in this research
object. For this purpose, we selected a single observation area in the tea plantation of the Khanbulan
village and determined a quantity of the soil that is washed from effect of non-normalized water
consumption. The carried-out observations and calculations showed that 33.0 m3/ha of soil from the
tea plantation area of which inclination is more than 5° under an influence of non-normalized
flooding for only one time exposed to erosion. Such process is also characteristic for the areas
where the other irrigation norm and water consumption weren’t applied. In 2020 the typical area
was selected in the tea plantation of the Khanbulan village in Lankaran and an impact of different
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water consumption on creation and development of irrigation erosion in the pseudopodzol yellow
soil area was studied. The results of the observations indicated that a quantity of the soil that is
moderately washed out from the area where the water consumption is little, is 15.5 m3/ha, but an
amount of the soil that is washed out from the area where water is spent more in a torrential form,
rose 2.5 times and was 38.75 m’/ha compared to the firstly observed area. All these basically
affected the productivity of the described area [2, 3].

The carried-out analysis of the calculation works showed that a productivity of the green tea
plant from non-eroded area is 40.0 quintals on average, but it is 20.5 cwt/ha in the moderately
eroded area. An amount of the sulb flow was determined on the basis of the water samples taken
depending on impact of the different water consumption (Table 1).

Table 1
EFFECT OF VARIOUS WATER CONSUMPTION ON SOIL IRRIGATION UNDER TEA PLANT

© R o
n - = 5]
3 2§ Experiment measurements T § 5
2 2 58 E £ 2
< ] o 2 5 @ .  Experiment S 29 B O
£ = o= %i 8%%5_ :;:ég variant = 52 E73
5] 3 »n = k] %%;g .= c 2 o o °
3 eg s 2 2003 838 b 2 =
= Fg T2 FsSF 23S 2 &
= = <
The first irrigation 25 May, 2020
c S = 5.0 150.0 1.50 225.0 Control — — 51.40
£y £
(@]
-(EU g _§‘ % 5.0 150.0 1.50 225.0 Second 400.0 2.5 43.50
c > S =
¥ 8% 50 1500 1.50 225.0 Thethird 4000 2.0  30.10
Second watering, 15 June, 2020
c S= 50 150.0 1.50 225.0 Control — — 5870
=g 889
€S §3 50 1500 1.50 225.0 Second 4000 25 4030
c > S =
X 8% 50 150.0 1.50 225.0 Thethird 4000 2.0 27.60
Third watering, 01 July, 2020
c S= 50 150.0 1.50 225.0 Control — — 5040
2g 889
-c% g _§‘ % 5.0 150.0 1.50 225.0 Second 400.0 25 37.20
c > S =
X 8% 50 150.0 1.50 225.0 Thethird 4000 20 2650

Note: The water consumption applied to the experimental areas was realized by Tomson’s 45° —
water transmitter

The research consequences showed that a quantity of the sulb flow in one liter of the water in
a torrential form was relatively less, i.e. 51.40 g/l, but this amount was 43.50 g/l in the area where
2.5 Usec. of water was spent, it was 30.10 g/l in 2.0 1/sec of water consumption (the first irrigation
in 2020). Under an influence of three irrigations averagely 54.40 g/l of soil was washed on the first
variant, it was 40.33 g/l on the second version and 28.01 g/I on the third version (Table 2).
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Table 2

IMPACT OF DIFFERENT WATER CONSUMPTION APPLIED UNDER TEA PLANTATION
ON A QUANTITY OF WASHING AMOUNT OF SOIL (2020)

8 2 - The amount of soil washed S =
3 s £ o S . Water during irrigations applied per s
= - scsd ES : year, in g/l 5 5
S Soil name ST o SS consumption, o =
s a8 g8 I/sec =y
@ o 2 ni I I " 5=
o IE S .=
<

e non-normalized

= 5.0 Control water 51.40 58.70 50.40 54.50

S .

= Pseudopodzol consumption

El yellow soil 5.0 Second 2.5 43.50 40.30 37.20 40.33

S The

S 5.0 third 2.0 30.10 27.60 26.50 28.01

Along with the abovementioned, the irrigation methods in the pseudopodzol yellow soils and
an effect of water consumption on granulometric and some agro-chemical compositions of soils
were investigated. The research results were given on Table 3.

Table 3
EFFECT OF IRRIGATION METHOD AND WATER CONSUMPTION
ON GRANULOMETRIC AND SOME AGRO-CHEMICAL COMPOSITIONS
(Before irrigation in numerator, but after irrigation in denominator)
= s & 2 . Granulometric composition 3
S © B o < B - — - c sc
Q 86 ©m = n.S = Particle size, in  The resulting g, L _w - o
o  —.= = oS = s SS90 $Oo
8 =92 o = o = i i 2 o o e O
2 9o & 5 © o mm, Quantity, difference = 2 = e
O O IS [=) £ E © = = ne o o5
= o ® & o =R % = % S c 258 Eo
° £5 3 £ EE2 5 ¢ T 3 38% Eg
$ 585 5 8° 2 % s T g3
<} g > 7 =52 [= (| =e
x 53 L o og 2
z" F 8 E*= <0.001 <0.01 <0.001 <0.01 % %
= 2140 6410 310 270 280 0.8 060 0.05
288 0-5 1830 61.40 220 0.13
= E
285 2360 66.20 220 200 236 0.6 046 0.04
5° EE2 1 510
= 355 - 2140  64.20 1.90 0.12
[ey &}
8 e 2770 6940 200 1.80 200 0.5 050 0.04
¢ TEE 10-15 2570  67.60 150 0.11
o 2 = 2040 7430 150 090 270 047 070 0.04
s = § 285 0-5 1890 73.40 2.00 0.3
= = o —
> 2 g 238 2230 7820 100 075 240 015 050 0.3
8 & 5 & EQE 2 510
£ 2 2 283 2130  77.45 1.90 0.12
Q —
s 2 § Bwg 26.90 8000 060 066 230 014 060 0.03
g R S 10-15 2630  79.40 170 0.11
Y 3 (T
§ & 2430 7310 090 050 255 046 045 0.01
= 28 ¢ 0-5 2340 72560 210 0.15
[3+] —
2 . 23 ‘g 2470 7640 080 040 200 0.3 030 0.02
5 ; g5 3 510 2300 7600 170 0.1
°o§ 26.10 7810 050 035 1.89 0.2 020 001
N 10-15 2560 7775 169 0.1
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The Table analysis shows that the granulometric composition and an amount of humus and
total nitrogen noticeably changed depending on applied water consumption though the zone is at the
same (5°) inclination, at the same time, in the same watering method (irrigation with furrow
method) and under the same planting (tea plantation). So, an amount of the silt particles (<0.001
mm) on the part of soil surface (0-5 cm) in the non-normalized water consumption applied by the
furrow method was 21.40%, a quantity of the physical clay was 64.10%, but after irrigation a
quantity of such particles was accordingly 18.30% and 61.40%. Such regulation was characteristic
for other densities (5-10 cm and 10-15 cm). The least change or decrease for granulometric
composition was observed in irrigations that were applied in 2.0 I/sec. of consumption, reduction in
such consumption compared to non-normalized water consumption on the silt (0.001 mm) particles
(on the surface 0-5 cm) was 0,90%, on the physical clay it was (0.01 mm) 0,50%. The same state
was characteristic for humus and total nitrogen on the upper part of soil. The analysis results
showed that the humus gquantity on the upper part of soil (0-5 cm) in the non-normalized (flooding)
was 0.60%, but an amount of total nitrogen reduced 0.05%, these indicators were accordingly
0.45% on humus in 2.0 1/sec. of the water consumption on total nitrogen and it wasn’t more than
0.02. All these show an importance of irrigation of the tea plantations with low water consumption
(2.0 I/sec).

Figure 2. Non-eroded area in the tea plantation plot in the pseudopodzol yellow soils (it was built in
1975)

One of the factors which affects decrease of productivity in the tea planting areas is
development of irrigation erosion in the areas where the plant is grown (especially irrigated). When
more water is applied to the tea planting areas, the upper fertile layer of soil is washed out and its
agro-chemical characters deteriorate, productivity gets reduced. We investigated an effect of
irrigation erosion on productivity of the green tea plant along with other issues in the research
period (2019-2021). The carried-out results were given on Table 4. There is a great importance of
rational revelation of each work to fix a basis of taking high profits. As it is known that at this time
main parameters of economic rationality, especially profitability should be considered. For this
purpose, a quantity of the product, the proceeds from its sale and the cost incurred in return must be
taken into consideration.
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Table 4
EFFECT OF IRRIGATION EROSION ON PRODUCTIVITY OF THE GREEN TEA PLANT
Research ~ Name of the Soil erosion rate Average productivity by Decrease
place soil years, cwt/ha £ relative to
= unwashed
S areas
2019 2020 2021 cwt/ha %
Khanbulan  Pseudopodzol Non-eroded 37.20 4240 41.60 40.40 — —

village yellow soil  “\joderately eroded  18.70  21.50 21.30 2050 19.90 49.26

Considering the same factors on economical rationality and with reference to existing
literature, an effect of different water consumption on tea productivity was investigated.

_MG-MX
MX

R X 100%

Here, R is an economical rationality (profitability coefficient), MG — total income from
product sale, MX — a sum of the costs for crop production [5].

A consequence of the economic calculation was given on Table 5. The table analysis show
that an average productivity of tea crop reduces depending on washing degree of the soil. So, an
average 3-year (2019-2021) productivity of the green tea leaf in the non-eroded area was 40.40
cwt/ha, but it wasn’t more than 20.50 cwt/ha in the moderately leached areas. All these affected
economical rationalities.

Table 5
IMPACT OF IRRIGATION EROSION ON ECONOMICAL RATIONALITY OF TEA PLANT
Research  Name ofthe  Soil erosion  Average Selling price of  Total Cost Profitability,
place soil rate yield, 1 cwt product, income, incurred, %
cwt/ha manats in manats
manats
Khanbulan Pseudopodzol Non-eroded 40.40 100.0 4040.0 2656.0 52.11
village yellow soil ~ Moderately ~ 20.50 100.0 2050.0  2656.0 -22.82
eroded

An analysis of Table 5 shows that the average productivity of each hectare in the area of the
non-leached tea plantation was 40.40 cwt, a sale value of 1 cwt of crop was 100.0 manats, total
income was 4040.0 manats, profitability was 52.11%, productivity of the moderate irrigation
erosion was 20.50 cwt/ha. Total income was 205 000 manats, but profitability decreased —
22.82%.

The zone inclination, granulometric, structural composition of soils, covering percentage of
the plant cover, not following the irrigation norm and rules were reason for formation and
development of irrigation erosion.

That’s why the water and irrigation norms before watering works in the irrigation areas
should be fixed; the smoothing works must be performed in the inclined areas to prevent the
irrigation erosion.

Gathering of the organic substances in the soil accelerates while irrigation is correctly
performed, the agro-technical measures are highly conducted and one of the main characters of the
irrigation agriculture is that irrigation increases an activity of biological processes, chemical
rotation and it accelerates the substances circulation, therefore the fertilizer solution rises, and it
prevents starting of physiological aridity.
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BJIMSIHUE BHECEHUA OPTAHUYECKNX U MUHEPAJIBHBIX YIOBPEHUM
IO PACTEHUE KAPTO®EJIA HA TUHAMUKY ITOIVIOIEHHBIX ®OPM A30TA

O©Maxmyooea 3. I1., Hncmumym nousogedenus u azpoxumuu npu Murnucmepcmee nayxu
u oopazosanus Azepoatiodcanckou Pecnyonruxu,
2. baxy, Azepbaiioscan, elnaramahmudovall@gmail.com

APPLICATION EFFECT OF ORGANIC AND INORGANIC FERTILIZERS UNDER
POTATO PLANTS ON THE DYNAMICS OF ABSORBED FORMS OF NITROGEN

©Makhmudova E., Institute of Soil Science and Agrochemistry Ministry of Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan, elnaramahmudovall@gmail.com

Annomayus. PaccMaTpuBaroTCs Hapsoy C €CTECTBEHHO-TIPUPOIHBIMU YCIOBUSMH OOBEKTa
UCCIIeIOBaHUs, pacroiokeHHoro B I Isnmxa, KemaGekckom paiione JlamikecaHckoro
HSKOHOMHYECKOro paiiona. IIpencrtaBieHbl pe3ylnbTaThl ONBITOB, MpoBeAeHHBIX B 2015-17 rr. Ha
TOPHBIX YepHO3EeMaxX Ha/l HACAKICHUSIMHU KapTo(ersi C BHECEHHEM Pa3NIMYHBIX 103 OPTraHUYECKUX U
MUHEpAIbHBIX yIOOpeHUH, a Tak)Ke BIUSHHE WX Ha MPOIYKTHBHOCTh M POCT MO (hazaM pa3BHUTHS.
[IpoBeneH aHanu3 MOMIONIEHUS a30Ta KapTodesnem 1o dazaM pa3BUTHUS U 1O TIIyOUHE MpoduIs.

Abstract. The presented article examines, along with the natural conditions of the research
object located in the Gadabay district of the Ganja-Dashkesan Economic Region, the results of
experiments conducted in 2015-17 on mountain chernozems over potato plantations with the
introduction of various doses of organic and mineral fertilizers, and their effect on productivity and
growth by development phases. An analysis of nitrogen absorption by potatoes was carried out by
development phases and profile depth.

Knroueegvle cnosa: ropHble YepHO3EMBI, OpraHUYECKUE YI0OPEHUsI, MUHEpaIbHbIE YI0OpEeHMUS,
KapTo(denb, MOMIOUIEHHbIN a30T.

Keywords: mountain chernozems, organic fertilizers, inorganic fertilizers, potatoes, absorbed
nitrogen.

B «Crparernueckoil 1opo>KHOUM KapTe MPOU3BOJICTBA U MEPEPabOTKU CETbCKOXO35HCTBEHHON
npoaykuuu B AzepOaiimkaHckoil  PecnyOnuke», yTBepkaeHHoM — Ykazom  Ilpe3sunenra
AzepOaitkana ot 06.12.2016 rona, psa BONIPOCOB, CBSI3aHHBIX C PAa3BUTHEM arpapHOro CEKTopa,
IIPOM3BOJCTBA U TepepabOTKH, KOTOpbIe, KaK Oxuaaercs, OynyT peamuzoBanbl k 2020 romy.
OnpeneneHbl  IJIAHOBBIE  MEPONPUATHS B CEKTOpEe  IPOU3BOACTBA U MepepaboTKu
CeJbCKOX03siiicTBeHHOM npoaykiuu a0 2020 rona, IIaHUpyeTcsl YBEIUUUTh 00bEMBbI IPOU3BOJICTBA
oBolIel, a Takxke B cdepe HX mnepepabOTKM Kak MUHUMYM B 4 paza. Kaprodenbp oueHb
TpeOoBaTesieH K MUTarTelbHbIM BemecTBaM. [lo3ToMy i1 TOJMy4eHUS MOJIHOIEHHOTO U
CTaOMIIBHOTO ypoXKasi OT pacTeHus KapTodenst HeoOX0AUMO 00eCTIeUnTh €ro YCBOSHHBIMHU (JOpMaMu
azora, Qocdopa, Kaiusg U JPYrHMX NUTATENbHBIX BELIECTB. B pa3BUTUM 3TOro pacTeHusl OAHO
MUTATEeIbHOE BEIIECTBO HE MOXKET ObITh 3aMeHEeHO ApyruM. HegocTtaTtok muTarenpHOro 3JIeMeHTa B
Pa3BUTHM PACTeHUs KapToQens BIUSET HAa POCT, BBICOTY, NMPOAYKTUBHOCTh M Ka4yeCTBO IIJIOAOB
pacTeHus.
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DKCIIEpUMEHTHl MPOBOJWINCH Ha pPACTEHUSAX KapTodens, BBIPANICHHBIX Ha TOPHO-
yepHO3eMHBIX TmouBax B cene Yammam Kemabekckoro paiiona B 2014-2017 rogax. JImHamuky
MUTATEIFHBIX BEHIECTB HA OMBITHOM IIOJIE M3yYalu B MpoOax TMOYBBI, B3SATHIX HA TPEX CTAAUIX
pa3BUTHUS pacTeHUI: OyTOHU3AIMH, I[BETCHUS U CO3PEBAHUS.

[Tpo6s1 mouBbl oTOMpanu ¢ rryouasl 0—20 u 20—40 cM, B KOTOPBIX OMPEISIISIIH MOTIOIMIECHHBIN
aMMoHUIHBIN a30T (N/NH4) 1 HUTpaTHBIN a30T.

Ananuz u obcyscoenue
Kenabekckuii paiioH pacrmonoxeH Ha miomamu 1230 xm?, 1849 M Hajm ypoBHEM Mops, C
reorpadudyeckumu koopauHaramu X = 40°33'56" ¢. m1. u 'Y = 45°48'58" B. 1. ¥ TpaHUYUT HA 3amaic
¢ Pecriybnukoit Apmenus, Ha BOCTOKe ¢ JlamkecaHCKkuM, Ha ceBepo-BocToke ¢ IllaMkupckum U Ha
cesepe ¢ ToBy3ckum paitonamu (PucyHok).

Pucynok. Kapra-cxema pacnonosxenus: Kenabekckoro paitona

Kenabekckuii pailoH pacriosioxeH B CpeHEM U BbICOKOropHOM moscax Manoro Kaska3za. Ero
TEPpUTOpUSl OXBaThiBaeT ceBepHbIM ckiIoH xpebrta Illaxgar, wacte bamkenn-Zlacradypckoit
BraguHbel U [llamkupckuii ropasiii mMaccuB. Camble BbicOkHe BepmiMHbl: [omaOymar (3549 wm),
Tomxanar (3317 m) u ap. [1].

Ha Tteppuropun pacnpocTpaHeHbl IOPCKHE, MEJIOBBIE, MAJIECOT€HOBBIE M AHTPOIOICHOBBIE
oTi0XKeHus1. IMeIoTCst MECTOPOKIEHUS YePHOTO U Oesioro mpamopa [2].

Knumar — ymepeHHBIi ¢ MSATKUM JIETOM, CYXO# XOJI0AHON 3UMOM U TOpHBIX TYHJp [3].

Peunas cets — rycras. Ha Teppuropun 3T0ro paiiloHa HaXOJUTCS BEPXOBbs peK AXMHYa4all U
3agmyaii. BepxoBbs IllaMkupuas BBITEKAalOT € IOro-3amajHoOi TIpaHUIBI paiioHa. Paiion OGorar
WCTOYHMKAMHM MUHEpPAIbHOW M cTosioBoil Boabl Mopmop, Typuicy, Kepormy, lax3zane, Hap3san,
berok Bymar u ap. [4].

CcdopmupoBaHbl TOpHONIECHBIE Oypble, IEPHOBO-TOPHO-TYTOBbIE, TOPHbIE YEpPHO3EMHBIE
MouBHI 35, 6].

B cpenneropbe pacpocTpaHeHbl KyCTapHUKOBBIE U PEIKOJIECHBIE JTyTa U IINPOKOJIMCTBEHHbBIE
neca. B nmecax mpeobnagaror 1y6, Oyk ¥ KaBKa3ckas €b. B BBICOKOTOphE MMEIOTCS CyOaTbITUICKIE
u anbnuiickue syra. Jleca 3aece nognumatorcs Ha Bbicoty 2000-2500 M. B cocTaB BBICOKOTOPHBIX
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JIECOB B OCHOBHOM BXOJAT TyO BOCTOYHBIN, OYK BOCTOUHBIH, SICEHb, KPbKOBHUK Oya30BbIi, BUIIHS
necHas. CyOanpnuiickue Topbl 00JacTu 3aHUMaroT BEICOTHI 1800—2600 M. 31ech MOYKHO BCTPETUTH
YEepPHHKY, IPUMYITy, TOPTEH3UI0 BOCTOUHYIO, masi(heil, OTHEHHBINA TIONbIIAH, JIOTHK, CEMUIOIbHYIO
TOPbKYIO THIKBY, OYLIUIy, TepaHb HMOepuiicKyto U ap. OCHOBHBIE PACTEHHUS aJbIMICKON BBICOTHI
OTHOCSITCSL K CEMEHCTBY 3J1aKOB M COpPro. OJTH pacTeHHs] CO3[AI0T 37eCh aJbIUIICKUE KOBPBHI.
OCHOBHOH COCTaB aJbMUNCKUX KOBPOB — TMHH KaBKa3CKUW, OCOKa JIMCTOBAs, KJIEBEP JIyTOBOM,
30JI0TMHKA, €KeBUKa U Jip. [7, 8].

Kaxzaplii 271€MEHT UrpaeT CBOIO POJb B PAaCTUTEIBHOM OpraHu3Me. A30T UMeeT 0O0JjbllIoe
3HAaYeHHE B PAa3BUTUU pacTeHHs kaprodens. Bonplnyio yacThb BpeMEHH B TOYBE HE XBaTaeT
JNOCTYyNHBIX (OpPM MUTATENbHBIX BEIIECTB [JISI MOJYyYEHHUS BBICOKOKAUECTBEHHBIX OOMIIBHBIX
ypokaeB. DTO OrpaHUYMBAET HOPMAJIbHOE Pa3BUTHE PACTEHU B 1ouBe. Vcnonb3yemble yno0peHus
BJIMSIOT HE TOJIBKO HA Pa3BUTUE M NMPOLYKTUBHOCTb PACTEHHUW, HO U HA JAMHAMUKY COIECpPKaHUS
MUTATEIbHBIX BEIIECTB B ITOYBE.

HccnenoBanusi MOKa3bIBAlOT, YTO BHECEHHUE OPraHMYECKHX M MHHEPANbHBIX YHIOOpeHUil
MOBBIIIAET arpOXUMHUYECKHE MTOKa3aTeIn MoYB. BHeceHe ynoOpeHuil yBennunBaeT 3amnac rymyca B
[OYBE U II0AOpoAMEe MouBbl. OmpesesieHne MOTPeOHOCTU PAcTeHUs B NMUTATEIbHBIX BEIIECTBAaX
BJIMSIET HE TOJIBKO HA BBICOKYIO YPOXKaHOCTh, HO U Ha (JOPMHUPOBAHHE KOPHEBOW CUCTEMBI, CTEOII,
JINCThEB U KOPHEBBIX OCTATKOB, OCTAIOLIUXCS B mo4Be [9—11].

bonbuioe 3HaueHMe UMEET W3Y4YEHHE JWHAMUKM [HUTATENIbHBIX BELIECTB B IIOYBE B
3aBHCUMOCTH OT CIOCOOOB BHECEHHS OPTaHMYECKMX W MHHEPAJIBHBIX YIOOpEHHH IO pacTeHHE
kaptodens. OCHOBHBIE MUTATENbHBIE BELISCTBA IMOCTYMAalOT B IOYBY B YycBauBaeMmoii Gopme.
Bonbiioe 3HaueHue A1 BOCCTaHOBJICHUS OajaHca MHUTATENbHBIX BEIIECTB B MOYBE U IMOBBIIICHUS
YpOKalHOCTH HMMEeT BHECEHHE MHHEPaIbHBIX M OpraHMYecKux yaoOpeHuil. Buecenme
OpraHUYeCKHX yI0OpeHWil Ha (oHE MHHEPAIBHBIX pemaer MmpobdieMy nedUIMTa MUTATEIBHBIX
BelECTB. YuuThbiBas 310, B 2014-2016 rogax m3y4eHO BIMSAHHE OPraHMYECKUX M MHHEPAIbHBIX
ya0OpeHuii, BHECEHHBIX B Pa3HBIX HOPMaX U MPOMOPIUAX MOl pacTeHue KapTodes, Ha KOJIMIeCTBO
U JMHAMUKY IHUTATelIbHBIX BEUIECTB. M3yueHHe NTUHAMUKHA OCHOBHBIX IUTATEJIbHBIX BEIECTB Ha
OTIBITHOM T10JI€ JIaeT MPEANOCHUIKY K ONpeAEIeHUI0 HOPM YI00OpEHHH.

OOpasipl MOYBBI A UCCIEAOBaHMS ObUIM B3SATHl B (pa3pl OyTOHM3AIMM, IIBETEHUS U
CO3pEeBaHMs pacTeHus Kaprodens W IMpoaHaIU3UpoBaHbl B Jabopatopuu. Pesynbrarhl aHammsza
NpHUBeNEHbl B Tabmuuax 1-3, U3 KOTOpPBIX CIEAYeT, YTO BHECEHME IO/l PacCTeHHUE MUHEPAIbHBIX U
OpPraHMYECKHX YIOOpEHHIl B pa3HBIX HOPMax M MNPONOPLUAX IMO-Pa3HOMY BIMSUIO HAa PEXKUM
HAKOIUIEHUS U U3MEHEHUs] aMMHaKa B 1MouBe. TakuMm o0pa3oM, KOJIMYECTBO MONIOMIEHHOTO MOYBOH
ammoHuiiHoro azota (N/NH4) u nHutpatHoro aszora (N/NO3z) 3HaYMTENbHO YBEIUYWIOCH TIO
CPaBHEHHUIO C KOHTPOJBHBIM (0€3 ymoOpeHMil) BapHaHTOM, MPUYEM YCTAHOBJIEHO, YTO JTO
yBEJIMUEHHUE BapbUPYET B 3aBUCUMOCTH OT HOPM U MPOHOPIHI y10OpeHHA.

B npoBeneHHBIX HCCIENOBAaHUAX YCTAHOBJIEHO, YTO B MEPBBIA TOZ OIbITA KOJIMYECTBO
MOIIOLIEHHOT0 aMMOHUIHOTO0 a3oTa B ciioe 0—20 cM B ¢aze OyToHM3anMu coctaBuio 28,53 MI/kr, a
KOJIMUYECTBO HUTpaTHOTro azora — 10,00 MI/Kr B KOHTpOJIBHOM (0€3 ynoOpeHuil) BapuaHTax.

B BapuanTax ¢ oOpraHMuecKMMH YIOOpPEHHSIMH MX KOJMYECTBO YBEIWYHIIOCh, XOTS U
HE3HaUMTeIbHO. Tak, TMoromnieHne aMmMoHuitHOro azora B cioe 0—20 cm B mouBe ¢ 10 T HaBo3a
coctaBuiio 33,50 Mr/kr, a HUTpaTHoro azora — 14,35 Mr/kr.

B Bapumante ¢ 15 T HaBo3a 3Tu mnokazarenu coctaBuwiu 35,25 mr/kr u 16,00 wmr/kr
COOTBETCTBEHHO. B BapmaHTax ¢ OpraHM4eCKUMU M MUHEPAIBbHBIMH YAOOPEHUSMU KOJIMYECTBO
a30TaKTUBHBIX (OPM 3HAYUTENBHO YBEIMUYWIOCH IO CpaBHEHHIO C KOHTposeM. B  ¢azy
OyTOHM3ALIMU KOJIWYECTBO MOMIOMIEHHBIX B clioe mo4uBbl 0—20 cM aMMOHHMIHOTO a30Ta U HUTPATHBIX

—®
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 108



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Nel. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/98

¢dbopm azora B manHoMm BapuaHTe NeoPsoKeso coctaBmsier 34,00 coorBerctBerHo; 15,90 mr/kr, 35,75
Mmr/kr, 16,50 mr/kr B Bapuante ¢ yuyetoM NooPooKoo, 39,50 u 19,05 Mr/kr B BapuaHTe C y4eToOM
Noo(NH4NO3+CaS04)P9oK 20120 TorH HaBo3a yBenudeHo 10 39,50 u 19,05 mr/kr.

B a3y nBerenus pacrenus kaprodens KOJIMYECTBO MOIVIOMIEHHOTO aMMOHHUWHOTO a30Ta B
cnoe 0-20 cm xoHTposs (0e3 ymoOpeHuit) coctaBimsuio 25,00 MI/KT, a KOJIWYECTBO HUTPATHOTO
azora — 7,50 mr/kr. B ¢a3zy 1iBeTeHHs KOTMYECTBO OPTaHMUECKUX YIOOPEHHH YBEINYUBAJIOCh, XOTS
M He3HauuTelbHO. Tak, mormomenue amMoHuiiHoro azora B cioe 0—20 cMm B mouse ¢ 10 T HaBo3a
cocraBmiio 26,40 mr/kr, a HuTpatHOoro azora — 9,00 mr/kr. B Bapmante ¢ 15 T HaBo3a 3TH
nokasarenu coctaBuwin 27,20 mr/kr u 10,00 MI/Kr cOOTBETCTBEHHO. B BapnaHTax ¢ OpraHu4eCKUMH
Y MUHEPAJIbHBIMH YIOOpEHUSMU KOJUYECTBO a30TAKTUBHBIX (POPM 3HAUUTENIHHO YBEIMYUIOCH I10
CPaBHECHHUIO ¢ KOHTpojeM. B a3y 1BeTeHus KOJIMYECTBO MOMIOMICHHBIX B ciioe mouBbl 0—20 cMm
aMMOHHUIHOTO a30Ta W HUTpaTHBIX ¢opM aszora y Bapmanta NeoPsoKeo cocTaBmser
26,50 cootBeTcTBeHHO; 9,35 Mmr/kr, 27,00 B Bapuante, ykazaHHOM NooP9ooKoo; mr/kr, 10,25 Mr/kr,
Noo(NH4NO3+CaSO4)P9oK120+20 ToHH HaBo3a yBenuuuiauch a0 31,00 u 13,35 mr/kr.

B da3y co3peBanus pacteHus kaprodens 3T nokazarend B cioe 0-20 ¢cM OTHOCHUTEIBHO
Huskue. Tak, momtomieHHblt B cinoe 0—20 cM MoYBBI aMMOHHUUHBIA a30T B KOHTPOJIE COCTABUII
23,20 wr/kr, a HuTpatHbid a30T — 4,00 Mr/kr. B Bapuanrtax ¢ oprannueckum yaoopenuem 10 T u
15 1 ot mokazarenu coctaBistoT: 24,00 — B a3y cozpeBanus B cioe 0-20 cwm; 4,40; 25,50; 5,25
MT/KT.

B nannom Bapuante NeoPsoKeo momiomennsiit B cioe 0-20 cM a30T aMMOHHIHBINA COCTaBUI
25,00 mr/kr, a a30T HUTpaTHBIH — 5,55 mr/kr. B nanHo# Bepcun NooPooKoo 3T mmokazarenn paBHbBI
COOTBETCTBEHHO 26,02 1 5,75 MI/KL.

B BapuanTe ¢ BHECEHUEM KOMIUIEKCHOTO MUHEPAIBLHOTO ynoOpeHus No3PogKiz6(+rumnc)+20 1
HaBO3a MOIVIOUIEHHE aMMOHUIHHOTO a30Ta B cioe 0—20 cM MOouYBbI B IEPUOJI CO3PEBAHUS COCTABUIIO
29,00 mr/kr, a HUTparHoro azora — 6,45 mr/kr (Tabmuma 1).

Tabauna 1
JANHAMUKA AKTUBHbBIX ®OPM A3OTAJ3 I'OPHO-YEPHO3EMAX CEJIA YAJIJTAI
KEOJABEKCKOI'O PAMOHA, B mr/kr (2015 1.)

Bapuanmur Tybuna, Bbymonuzayuu Ljsemenue Cnenocmo
cm Hoznow. N/NO;  Ioznow. N/NO;  Ioznow. N/NO;
N/NH,4 N/NH.4 N/NH.
Kontpoinb 0-20 28,00 10,00 25,00 7,50 23,20 4,00
2040 24,40 7,05 21,55 6,25 20,00 3,25
Opranunueckue 0-20 33,50 14,35 26,40 9,00 24,00 4,40
yaobpenue HaBo3 10 T 2040 31,45 12,50 22,00 7,30 21,50 4,15
Opranunueckue 0-20 35,25 16,00 27,20 10,00 25,50 5,25
yaoOpenue 15 T 2040 33,00 15,25 24,60 9,25 22,00 4,48
NeoPsoKeo 0-20 34,00 15,90 26,50 9,35 25,00 5,55
20-40 31,25 13,00 23,25 7,89 21,40 4,74
NgoPgoKoo 0-20 35,75 16,50 27,00 10,25 26,02 5,75
2040 32,42 15,20 25,85 9,15 22,00 5,08
NosPosKi26(+rune)t20 T 0-20 39,50 19,05 31,00 13,35 29,00 6,45
20-40 37,00 17,00 26,00 10,95 25,35 6,00

Ha 2 ron omsita (2015 1) MuHepanbHble, OpraHMYECKHE U KOMIUIEKCHbIE YHOOpEeHus,
BHECEHHbBIE IMOJ] pacTeHue KapTodesnass B TOPHBIX IOYBAX, YBEIMYWIM KOJIMYECTBO AKTHUBHBIX
MUTATEJIbHBIX BELIECTB B [TIOYBEHHOM CJI0€. B mocnenHue rojpl yBEIMUMIOCh KOJIMYECTBO a30Ta B
BUJIE KOMIUIEKCHBIX ynoOpeHui u HaBo3a. Tak, Ha 2 roj ombITa KOJIMYECTBO AMMOHMIMHOTO a30Ta,
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MOTIOEHHOTO B cioe mouBbl 0-20 cMm B ¢aszy OyToHm3anuu pacteHus, cocraBmio 28,00 mr/kr, a
KOJINYeCTBO HHUTpaTHOTO azota — 11,00 mr/kr. B BapuanTe ¢ 10 T opranuueckoro ynoOpeHus Ha
2 rof ombITa KOJIMYECTBO aMMOHHUWHOTO a30Ta, moriomieHHoro B cioe 0—20 cm mouBsl B a3y
OyToHU3aIMK pacTeHusi, coctaBuio 34,00 MI/KT, a KOJTMYECTBO HUTPATHOTO a30Ta cocTaBuio 15,35
MI/KT.

B Bapumante c¢ 15 T opranmdeckoro yaoOpeHHs] KOJIMYECTBO aMMOHHMMHOIO a3ora,
noriommeHHoro B cioe 0—20 cM mouBkl B a3y OyTOHU3ALMU PAcTEeHUs, COCTaBMIO 36,25 MI/KT, a
KOJIMYECTBO HUTpATHOTO a30Ta — 17,00 MI/KT.

Ha BTopOIii roj onbiTa KOJIUYECTBO AMMOHUMHOTO a30Ta B cjoe 0—20 ¢cM mouBbl B BapUAHTE C
yduetoM NeoPsoKso coctaBuio 35,00 Mr/kr, konmmuecTBo HUTparHoro aszora — 17,90 mr/kr, B
BapuaHTe ¢ yueToM NooP9ooKoo. mx kommuecTBo cocrapmsiio 36,75 u 17,50 mr/kr.

Tabmuma 2
JMHAMUKA AKTUBHbBIX ®OPM A30TA B 'OPHO-YEPHO3EMAX CEJIA YAJIJAIL
KEJIABEKCKOI'O PAMMOHA, B mr/xr (2016 1.)

Bapuanmur Iybuna, bymonuzayuu LJeemenue Cnenocmo
cm Hozrowy.  NINO3  Ioznouw. N/NO;  Ioznouw. N/NO;
N/NH4 N/NH4 N/NH4

KonTpons 0-20 28,53 11,00 26,00 8,50 24,20 5,00
20-40 25,20 8,05 22,55 7,25 21,00 4,25
Oprannueckue 0-20 34,00 15,35 27,40 10,00 25,00 5,40
ynobpenue HaBo3 10 T 20-40 32,45 13,50 23,00 8,30 22,50 5,15
Oprannueckue 0-20 36,25 17,90 28,20 11,00 26,50 6,25
yaobpenue 15 T 20-40 35,00 16,25 25,60 9,55 23,00 5,48
NeoPsoKso 0-20 35,40 17,00 27,50 10,35 26,00 6,55
20-40 31,95 14,00 24,25 8,89 22,40 5,74
NgoPgoKago 0-20 36,75 17,50 28,00 10,90 27,02 6,75
20-40 33,42 16,20 26,85 9,56 23,00 5,08
NosPogKi26+20 T 0-20 40,50 20,05 32,00 14,35 30,00 7,45
20-40 38,00 18,00 27,00 11,05 26,35 7,00

Tabmnuma 3

JANHAMUKA AKTHBHBIX ®OPM A30TA B 'OPHO-YEPHO3EMAX CEJIA HAJITAII
KEJABEKCKOI'O PAMOHA, B mr/kr (2017 1.)

Bapuanmur I'nybuna, bymonuszayuu Ljgemenue Cnenocmeo
cm Hoznow. N/NO; Hoznow. N/NO; Ioznow. N/NO;
N/NH4 N/NH4 N/NH4

Kontponb 0-20 29,07 12,10 26,40 9,66 25,64 6,45
20-40 26,63 9,09 23,55 8,35 22,90 5,89
Opranunueckue 0-20 34,85 17,75 29,80 11,10 26,80 6,89
yaoOpenue HaBo3 10 T 20-40 33,25 15,67 25,06 9,99 23,76 6,85
Oprannyeckue 0-20 39,25 21,00 31,22 13,60 27,50 7,95
ynobpenue 15 T 20-40 37,50 17,25 26,60 11,95 24,00 7,48
NeoPsoKeo 0-20 38,00 20,08 30,50 12,65 26,22 6,85
2040 35,25 16,08 25,75 10,29 23,04 6,08
NgoPgoKoo 0-20 39,55 21,66 31,00 13,99 28,00 7,99
20-40 36,07 17,30 27,54 11,88 24,64 6,88

NosPogKi26(+rmmeyt20 T 0-20 43,06 24,09 35,38 17,83 34,10 10,05
2040 39,00 21,06 31,80 14,95 28,76 9,50
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B ¢daze OyroHm3ammm KOJWYECTBO TMOIVIOMIEHHOTO aMMoHus coctaBuio 40,50 wmr/kr, a
KOJIMYECTBO HHUTparHoro azora — 20,05 Mr/kr B BapuaHTe MHHEPAJIHLHOTO KOMIIJIEKCHOTO
yaoopenust Noo(NH4NO3+CaSO4)PooK120+20 T HaBo3a B 0-20 cMm cinoii moussl (Tabmumna 1-3).

[To pe3ynpraraMm aHanmM3a YCTAaHOBIICHO, YTO B HAYaJie BEre€TAIllMU aKTUBHBIX ()OpM a30Ta ObLIO
OoJibllic B BapUaHTaxX C BHECEHHEM YIOOpEHUs. DTO CBSI3aHO C TEM, YTO a30T, COIEPIKAIIUICS BO
BHOCHMBIX B TIOYBY YHOOPEHHSX, pPacTBOpSCTCS M Momiomaercs mouBoil. [lo cpaBHEeHHIO ¢
KOHTPOJIEM HaOIOAIOCh YBEIMYEHUE KOJIMYECTBA TOIVIONICHHOTO B TOYBE AaMMOHHMIHOTO U
HUTPATHOTO a30Ta. DTOT POCT BapbHUPOBAICA B 3aBUCUMOCTH OT (a3 pocta pactenus. Camblit
BBICOKMH TIOKa3atenb HaOmomasics B (ase OyroHusanuu pacrteHus. KomudecTBO aMMOHHUHHOTO
azota (N-NHs4) m HuTparHoro aszora (N-NOs) yBenmuuuBasoch B Hadaie ¢aszpl OyTOHH3AIUH
pacteHust Kaprodenss M YMEHbIIAJIOCh B CTAIUU I[BETCHHUS U CO3PEBaHUS. ODTH NUTATEIbHBIC
BEIIECTBA B OCHOBHOM YCBaWBAaIOTCSl PACTCHUSIMH U TIOJIOKUTEIBHO BIHSIOT HAa ypOokaHOCTBH. [1o
pe3ysbTaraM aHalln3a KOJMYECTBO a30Ta B PA3JIMYHbIC CTAJAMU BereTanuu (OyTOHU3aIMs, [IBETCHHE,
co3peBanne) cHmxkaercs (TaGmmma 1-3). Pesynbrarbl aHanM30B TIOYBBI B KOHIIE BETETAIMU
MTOKA3bIBAIOT, YTO JJIsI TOBBIIICHUS TUIOIOPO/IUS TIOYBBI BAXKHO BHOCUTH OPTAaHUYECKUE YIOOPCHUSI.

B ¢aze OyroHmn3amnuu Ha TPEThEM TOAY OIBITA ITH MMOKA3ATEIH 3HAYUTEIIEHO YBEIUIMIIACH 110
CPaBHEHHMIO C IIEPBBIM T0JIOM OIbITa. Tak, M0 CPAaBHEHUIO C KOHTPOJILHBIM BapUaHTOM IIEPBOTO To1a
ONbITa, B  BapuMaHTe C  BHECEHHWEM  MHHEPAJIbHOIO  KOMIUIGKCHOTO  yI0OpeHus
Noo(NH4NO3+CaSO4)P9oK120+20 T HaBO3a moromienre ammuaka B cinoe 0—20 cM yBenTuYmiIoch Ha
43,06 mr/kr, azora HUTpaTrHoro Ha 24,09 Mr/Kr. DTO CBA3aHO C T€M, YTO BHECEHHE OPTaHMYECKHUX,
MUHEPAIbHBIX M KOMIUICKCHBIX YIOOPEHUH MPHUBEJIO K €KETOJHOMY BHECEHUIO B MOYBY C KOpHE- U
cTeOIeBBIMU OCTaTKaMu KapTodeins a3ora, hocdopa u kanus (Tadnuma 4).

Tabmumua 4
JANHAMUKA AKTUBHBIX ®OPM A30TA B TOPHO-YEPHO3EMAX CEJIA YAJIAALLI
KEJABEKCKOI'O PAMOHA, B mr/kr, B cpefiHeM 3a 3 roja

Bapuanmur I'nybouna, bymonuzayuu LJgemenue Cnenocmu
M Toen. N/NO3 Toen. N/NO3 Toen. N/NOs
N/NH4 N/NH4 N/NH4
Kontpons 0-20 28,54 11,03 25,33 8,55 24,34 5,15
20-40 2541 8,07 22,55 7,28 21,3 4,46
Opranudeckue 0-20 34,11 15,81 27,86 10,03 25,26 5,56
yaoOpenue HaBo3 10 T 20-40 32,38 13,89 23,35 8,53 22,58 5,38
Oprannueckue 0-20 36,91 18,3 28,90 11,53 26,5 6,48
yaobpenue 15 T 20-40 35,16 16,25 25,6 10,25 23 5,81
NeoPsoKso 0-20 35,8 17,66 28,16 10,78 25,74 6,31
20-40 32,81 14,36 24,41 9,02 22,28 5,52
NgoPgoKoo 0-20 37,35 18,55 28,66 11,71 27,01 6,83
20-40 33,97 37,9 26,74 10,19 23,21 5,67
NosPogKi26(+rmmeyt20 T 0-20 41,02 21,06 31,6 15,17 31,08 7,98
20-40 38,00 18,68 28,26 12,31 26,82 7,5

[To pe3ymprataM TpPEXJETHUX HCCIICJOBAHHMN, TPOBEICHHBIX B OOTApPHBIX YCJIOBHUSX, MOYBHI
cena Yangam KemaGekckoro paiioHa, yCTaHOBJIEHO, YTO KOJMYECTBO aMMOHUHWHOTO M HUTPATHOTO
azora B mouBe Oe3 ymoOpenuii B (aze Oyronumzamuu cocrasiser 28,54—-11,03 mr/kr, B ¢aze
uBeTeHus — 25,33-8,55 mr/kr u 24,34-5,15 mr/kr — B (haze co3peBaHUsL.

VYBenudeHune dTUX Mmoka3aresiei HabIromanoch Ha BApUaHTE C OpraHuIecKuM ynooperuem. [1o
utoraMm 2 set y coprta, BHeCeHHOT0 Noo(NH4NO3+CaSO4)PooKi20+20 T HaBo3a, B 3aBUCUMOCTH OT
nuTtarensHoro peskuma konmuectBo (N/NHg, N/NOs3) B mouBe cocrapnsuio 41,02-21,06 wmr/kr B
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¢dazy oyronmszaruu u 31,06-31,03 mr/kr B (a3bl nBeTeHus u cozpeBanus 15,17-7,98 mr/kr.

KomuectBo (N/NHs4, N/NOs3) B mouBe B paszHbie (a3l pocTa pacTeHHs] YBEIUYHBAIOCH IO
CPAaBHEHHMIO C KOHTPOJIbHBIM BapUaHTOM. JTO CBS3aHO C TEM, UYTO BHECEHHE OPraHWYECKHX,
MUHEpAIbHBIX M KOMIUIEKCHBIX ynoOpenuid mpuBeno K BHeceHuro azora (N/NHg, N/NOs). Ilo
monenu Jlynkana Haumenblee 3HaueHue N/NO3 coctaBuio 7,9183 B Bapmante «KonTpoas (0e3
ynoopenuii)». Camasi BbIcOKass IieHa coctaBwia 13 467 B Bapuante «Nop (KOMILIEKCHOE
ynoopenue)+PooKi20+20 T HaBO3ay.

W3 HopMm ynoOpenuit opranudeckoe ynoopenue 10 T u NooPooKeo, Oprannueckoe ynoopenue
15 T u oprannyeckoe ynoopenue 15 T u NooPooKop uMeroT cxoxkyro nuHaMuKy GopM a3oTa, mo3ToMy
MpUMEHEHHE HaumboJee COOTBETCTBYIOIIMNA HSKOHOMHYECKH 3((EKTUBHOTO M3 ATHUX BapHAHTOB
oonee apdextuBHO. M3 ycpenqHeHHBIX 3HaYeHUH mortomeHHoro N/NHs B ropHO-duepHO3eMax cela
Yannam Kenabekckoro paifona 3a 3 Tojga BBISIBIECHO, YTO HOPMBI BHECEHHS YIOOpeHUH u
k03(pPuIMeHThl TIyOMHBI B 6 BapHaHTaX OKAa3bIBAIOT CYLIECTBEHHOE BIMSHHE Ha KOJIMYECTBO
nomtomesHoro N/NHa.

B 3akmioueHMM MOXHO OTMETHTB, YTO IOCKOJIIBKY 3HadeHue P kod(puumeHTOB HOPMBI
BHeceHHUs ynoOpeHuit m mmyOunsl menbmie 0,01, ompemeneHo, 4To 3TH (AKTOPHI OKa3bIBAIOT
cyuiectBeHHoe BiusHue Ha neHy N/NHs4 B daze userenus. IIpu 3ToM ycTaHOBIEHO, YTO Ha
3HaYUTEeNbHOE H3MeHeHue komuyectBa N/NHs B a3y nBeTenusi BIussHUE HOPMBI yI0OpeHHIA
coctaBuiio 64,7%. ®aktop TIyOMHBI OKa3ajl BIMSHHE HA 3HAYUTEIHHOE M3MEHEHHE KOJUYECTBA
N/NH4 B ¢aze uperenus Ha 59,6%. OpmHako, OCKOJBKY 3HaueHHE P COBOKYIHOTO BO3IEWCTBUS
(bakTopoB MTyOMHBI HOPMBI BHECEHHs yaoOpenuii 0b110 60bine 0,01, Obu10 0OHAPYKEHO, YTO STU
(dakTopel BMECTE HE OKa3alu CYUIECTBEHHOro BiIusHUs Ha 3HaueHue N/NHis B daze mnBerenwus.
Conmacuo mozmenu JlyHkaHa, HauMeHbIee 3Ha4eHue normomeHHoro N/NHy cocraBmiio 24 175 B
Bapuanre «Kontposb» (6e3 ynoOpenumii). Camblii Bblcokuil mnokazaresnb 30,53 mpuxogurcs Ha
BapuaHT Noo (koMmIiekcHoe yaoopenue) + PooKi20 + 20 T HaBo3a
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COCTAB IIOYB TOBY3UAMCKOI'O BACCEfIHA
A3EPBANJI)KAHA 110 DKOJOI'MYECKUM PAMOHAM

©Kepumosa A. A., Uncmumym nousosedenus u acpoxumuu npu Munucmepcmee HayKu
u oopazosanus Azepoatiodcanckou Pecnyonuxu,
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SOIL COMPOSITION OF THE TOVUZCHAY BASIN
OF AZERBAIJAN BY ECOLOGICAL REGIONS

©Kerimova A., Institute of Soil Science and Agrochemistry Ministry of Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan, kerimova_00@list.ru

Aunnomayusn. OpHOM W3 OSKOJOTMYECKHX MPOOJEeM, pEHIeHHEM KOTOPOH BIUIOTHYIO
3aHUMAIOTCS  COOTBETCTBYIOIIME CTPYKTYpbl B HACTOSIIEE BpeMs, SBISETCA OXpaHa H
BOCCTaHOBJICHUE IJIOAOPOAMS MOYBEHHOTO MOKPOBa. B CBSA3M ¢ 3TUM akTyalbHBIMHU MpoOIeMaMu
ctanu 3 (PEeKTUBHOE U MPABUILHOE UCIIOIb30BAaHUE 3€MENbHBIX PECYpPCOB palioHa, a TAaK)Ke OXpaHa
CEIbCKOXO3SMCTBEHHBIX yroaui. B memax opraHu3anuu —3KOJIOIMYECKOT0O  MOHHUTOpPHHIA
MIPOBEJICHHOW Ha OCHOBE COOTBETCTBYIOLIEH MpOrpaMMe, MPOBEIECHbI IKOJIOTHUECKIEe HAOIIONEeHUS
3a IMarHOCTUYECKMMH TMOKa3aTeNs MU Iiofopoaus mous. Peunoii Gacceitn ToBys3uas moxmpasaeneH
Ha DKOJOTMYECKHE PaliOHBI: BOAOPA3JEIbHBIM, TPAH3UTHBIA M AKKyMYJISLUMUOHHBIM, 3aMKHYTOCTb
TEPPUTOPUN KOTOPBIX IO OTHOLIEHUIO K JPYrMM pE4YHbIM OacceiiHam, UuX pasJeieHHe
€CTECTBEHHBIMU TPaHHIIAMU (BOIOpAa3leiaMu) SIBISIOTCS (aKTOpaMu, MOBBIMIAIOIIMMH TOUYHOCTh
HaOJIFOEHUI.

Abstract. One of the environmental problems that the relevant structures are currently closely
addressing is the protection and restoration of soil fertility. In this regard, the effective and correct
use of land resources in the region, as well as the protection of agricultural land, have become
urgent problems. In order to organize environmental monitoring carried out on the basis of
the relevant program, environmental observations of diagnostic indicators of soil fertility were
carried out. Tovuzchay river basin is divided into ecological regions: watershed, transit and
accumulation areas, the closedness of the territories in relation to other river basins, their separation
by natural boundaries (watersheds) are factors that increase the accuracy of observations.

Kniouesvie cnoga: sKonorndyeckue 30HBI, PACTUTEIbHBIA MOKPOB, BOIOCOOpPHBIE IIOLIA/H,
TPaH3UT, aKKyMYJISALHSL.

Keywords: environment, plant cover, watersheds, transit, accumulation.

B coBpemeHHOE BpeMs YCWIMBAIOLIEECS aHTPOIOIEHHOE BO3JICUCTBHE HAa NPUPOILY CO3HAET
yIpO3y CEpbE3HOT0 HapyIIEHUs BCEW AKOJOTHYecKod cuTyauuu. C 3TOM TOUKH 3pEHUsl PEIIeHHE
9TOUW MPOOJIEMBI SIBIISECTCS OJHOW M3 BOXKHEWIIMX 3314 YIKOHOMHUYECKOW M COIHATHHOU TOJUTHKA
MHPOBBIX ToCyaapcTB. KOHKpeTH3npyeTcs NOHMMAHHE IOYBBI KaK I[EHHEWIIEro MPUPOIHOTO
pecypca, HyKAAroLEerocss B KOJIMYECTBEHHON XapaKTepUCTUKE B PA3JMYHBIX acnekrax. M3yueHue
MOYB PEYHBIX 0ACCEHHOB SIBIISIETCS O4EHD BAKHBIM OOBEKTOM HCCIIEIOBAHMUS.
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Ananusz u obcysxcoenue

OgHuM W3 BaXXHEHIIMX CBOMCTB MOYB M NPAKTUYECKUX BOIPOCOB NPH OpraHU3alUU
HKOJIOTUYECKOTO MOHUTOPHMHTa Ha 3eMJsiX OacceiiHa sBIseTCS TOApa3eiCHUE TEePPUTOPHUU
OacceliHa Ha HKoJOTHYeCcKUe paiioHbl. B nemnsix opranusanuu skonoruueckoro Mmouuropunra I 111
MamenoB npeuioKuil IporpaMmy MPOBEICHHS SKOJIOTHYECKUX HAOTIOEHUH 3a TMarHOCTUYECKUMU
MoKa3aTelsiMu Tiogopoaus mouB 40 pedrsix OacceitHoB AzepOaiikaHa.

Takum oOpazom, moOApa3ieieHHE pEYHBIX OacceiHOB Ha DSKOJOTHYECKHE paioHBl —
BOJIOCOOpHBIC, TPaH3UTHBIE M AKKyMYJSIIMOHHBIE pPaldOHbBI, 3aMKHYTOCTb ATHX TEPPUTOPUN IO
OTHOIIIEHUIO K JPYTrUM peyHbIM OacceliHaM, HX pa3felieHue eCTECTBEHHbIMH TIpaHUIaMU
(Bomopazienamu)  SBISIOTCS  (DakTOpamM, TOBBINIAIOIIMMU TOYHOCTH HaOmomeHuit. [lpu
MOPA3ACTICHUN YKOJIOTUIECKIX PAaiOHOB B MIPEeaxX PEYHbIX OACCEHHOB CIIEayeT MPUAEPKUBATHCS
JIByX OCHOBHBIX ITPUHIUIIOB:

1. Dxosoruueckue pailoHbl CIEAyeT pa3feuTh IO XapaKkTepy MOTOKOB BEIIECTBA U 3HEPrUU
(oT Bomopaszena kK o0acT akKyMYJSIIIAK) BHYTpH OacceliHa;

2.B cocraB 53TuX pallOHOB JOJKHBI BXOJUTH TCHETUYECKH ONn3kue aHamadTHbe
KOMIUIEKCHI MJIM IOYBEHHO-PACTUTENbHBIE TPyHIbI [3, 7].

[Mpumensis  meromuky [. III. MamenoBa, ™Mbl pa3genwnu B TIpeaenax OacceiiHa
3 9KOJIOTUYECKUX PaiOHA C YyYETOM IMPUPOIHBIX YCIOBUM M OCOOCHHOCTEHM MOYBEHHOTO MOKPOBA
Toy3uaiickoro OacceiiHa: BOJOpA3JCIIbHBIN IKOJIOTMUYECKUNM pailloH; TPaH3UTHBIA SKOJIOTHYECKUI
palioH; aKKyMYJIATUBHBIN SKOJIOTMYECKUNA PalioH.

Booopazoenvuviii  sxonocuveckuti  pation. B mnpemenax  ToBysuaiickoro — OacceiiHa
BOZOPA3JENbHBIM JKOJIOTMYECKUN PallOH XapaKTEpHU3YeTCs TOpPHO-IYIOBO-CTEIIHOM IIOYBOM B
BEPXOBbSIX AXMHYAYANCKOro OacceilHa BHICOKOTOPHOM 30HBI, O0IIast MJI0IMIa b KOTOPOH COCTaBIIsET
878,0 (1,51%) ra.

[To nanubiM M. M. CainaeBa, 3TU 3eMJu IIUPOKO pacnpocTpaHeHbl B Manom KaBkasze Ha
BeicoTe oT 1800-2000 ™M mo 3000-3200 ™M Haj ypoBHEM MOps, INTaBHBIM O0Opa3oM Ha CeBEpo-
BOCTOYHBIX CKJIOHax xpeOra Illaxnar, ceBepHbIX M IOro-3amajHbIX CKJIOHaX MypoBaara U ropsl
MpeixtokeH. B Boicokoropesix Manoro KaBkaza mouBooOpa3oBaTeNbHBIA MPOIECC MPOTEKAET B
YHHUKAJIBHBIX YCIOBUAX. /{7151 3TOM TeppuTOpun XapaKTepHBI OOMIbHBIE OCAJIKH, PE3KUE Tepenaabl
BJIQXHOCTM W  TEMIEpaTypbl BO3/AyXa, KOPOTKMM  BEreTAllMOHHBIA  IEpUON,  BBICOKAs
JPEHUPOBAHHOCTh TEPPUTOPUU U T'YCTON paCTUTENBHBIN MOKPOB [6].

B coBpeMeHHBIX OHMOKIMMATUYECKHUX YCIOBHSX, IOCKOJBKY MPOLECC Pa3IoKEHUs
pPaCTUTENBHBIX OCTAaTKOB M (POPMHUPOBAHHS JEPHOBO-TOP(SIHOTO TOPU30HTA MPOTEKAET HECKOIBKO
MEJICHHO, HaKalJIuBaeTcs: OOJIbIIOe KOJIMYECTBO rpyOoro rymyca, B pe3yibTare uero oopasyrorcs
HEINOJIHOPA3BUThIE TOPHO-IyroBble MouBbl. Ha I0KHBIX CKIIOHaX TOp  (OpMUpPYIOTCS
HETIOJTHOPA3BUThIC MIEOHUCThIE MPUMUTHUBHBIE W MaJIOMOIIHBIE TOYBBl. Ha MeHee HaKIOHHBIX U
XOpOIIO YBIAXHEHHBIX CEBEPHBIX CKJIOHAX C(OPMHUPOBAIUCH TMOTHOCTHIO Pa3BUTHIE TOYBBI C
T'YCTBIM JIEPHUHHBIM MOKPOBOM. Ha ceBepHBIX CKIIOHAX 3PO3HOHHBIE MPOIIECCHl BBIpaXXEeHBI cradee,
YeM Ha IOKHBIX, B BOJOpA3EIbHBIX, HATOPHBIX PAaBHWHAX W TOPHBIX MOHMXECHHIX BCTPEUYAIOTCS
TOP(SITHUCTBIE TOPHO-TYTOBBIE€ TOYBHI. MaTEepHHCKHUE TIOPOJbI TOPHO-YTOBBIX TIOYB CIIOKECHBI
KBapIlEeBbIMH MOPQUPUTAMU, aHJIE3UTAMH, aHAE3U0a3aIbTaMU, TUOPUTAMHU, HEOTCOPOUPOBAHHBIMU
Wi T1pyd0 pa3sMEeNBICHHOW KPOIIKOW TpaBUEB OIIOBUS U OIIOBHAIBHO-AECTIOBHATLHBIMU
oTInOoXKeHUsIMH. B BbICOKOropbsix Masnoro KaBkasza »pO3MOHHBINA MPOLECC MPOTEKAET JOCTATOYHO
WHTEHCUBHO M COMPOBOXKIAETCS 00pa30BaHWEM CHAIMTOBOM APO3HMOHHON KOPHL. B BBICOKOTOpHOM
nosice Manoro KaBka3a pacmpocTpaHeHbl NPUMHUTHBHBIE MICOHHUCTBIE TOYBBI, & B HIDKHEM
ANBIHICKOM TOsICE — TOP(SIHUCTHIE TOPHO-ITYTOBBIEC TTOYBHI.
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M. M. CanaeB o pa3BUTHIO Ipolecca mpopactanus B paiione Manoro KaBkasa, xapakrepy u
MOIIIHOCTH HAKOIUIEHHSI OpPraHMYeCKOTO BelleCcTBa, (U3NKO-XUMUYECKUM CBOMCTBAM pa3aeiul
CIICAYIOIINE TOATUIBI TOPHO-JIYTOBBIX MO4YB: 1) ciiabonepHUHHBIE INEOHUCTHIE NPUMHUTUBHBIE,
2) Topdsansie, 3) nepHOBBIE, 4) YepHOBATAs, 5) TOPHO-TYTOBasi OCTEIIHEHHBIE TIOYBHI [6].

Ha mnocnenneii kpynmHoMacmTaOHOW yCOBEpIICHCTBOBAHHOMW TOYBEHHOM KapTe IO
PKOHOMHYECKHUX pailoHOB A3zepOaiimkana macmTada 1:200000 (2022 r.) Beiaenero 11 THUIIOB TOYB:
1. TropHO-1yroBast; 2. TOPHO-IYTOBbIE OCTEIHEHHBIC, 3. TOPHO-JIeCHbIE Oyphie; 4. TOPHO-JIECHbIE-
KOPUYHEBBIE; 5. OKYJIBTYPEHHbIE TOPHO-YEPHO3EMHBIE; 6. OKYJIBTYPEHHbBIE TOPHO-CEPO-KOPUYHEBBIE;
7. opolaeMble CEepo-KOPUYHEBBIE; 8. CEepO-KOpUYHEBBIC; 9. aJUTIOBHANIbHBIE JIYyTOBO-JIECHBIE;
10. oporraembie aJUTFOBHAIBHO-TYTOBBIC; 11. yroBo-60o0THEIE [8].

Ha ocHoBaHMM MONEBBIX M JIAOOPATOPHBIX HCCIEAOBAHHMMA, a TakXke aHaiu3a (OHIOBOTO
Marepuania OBUIO YCTaHOBJICHO B BOIOPA3IEIbHOM JKOJIOTHMYECKOM paiione ToBy3uaiickoro
OacceliHa apeajbl pacIpOCTPaHEHHs] OCTATOYHO KapOOHATHBIX CJIa00 JAEPHUHHBIX FOPHO-TYTOBBIX
ocTenHeHHbIX 1mouB (Tabmuna 1).

Taomuma 1
[TOYBEHHBIN [TOKPOB BOJJOPA3JIEJIBHOI'O DKOJIOTMYECKOI'O PAOHA
TOBY3UYAUCKOI'O BACCEMHA

Tlouswr Inowaow

ea %

OcTaTto4HO KapOOHATHBIC CJIA00 JCPHUHHBIC TOPHO-TYTOBBIC OCTCITHCHHBIC 878 1,51

Tpanzumnulil sKon02uyeckull pation. B TpaH3UTHOM 3KojorndeckoM paiione ToBysualickoro
OacceiiHa pacrpocTpaHeHbl TOPHOJIECHBIE U TOPHO-CEPO-KOPUIHEBBIC MOYBHI [ 1, 3, 4].

JlaHHbBIN SKOJOTHYecKuil paiioH 3aHuMaeT BbIcOThl 500—-800 M Hax ypoBHem mops. Obmias
IJIOIIAIb SKOJIOTHYECKOro paiioHa coctasisieT 34584 ra (59,34%). U3 nux 18,90% npunammexar
rOpHOJIECHBIM, 6,19% OCTENHEHHBIM TOpHO-KOPUYHEBBIM U 21,56% TOpHBIM CEpO-KOPUYHEBBIM
noyBam (Tabnuma 2).

Tabmuua 2
TIOYBEHHBI1 [TOKPOB TPAH3UTHOI'O DKOJIOTMYECKOI'O PAHOHA TOBY3YAMCKOI'O
BACCEUHA
Tloueswl Ilnowaow
ea %
BrrmienoueHHbIe TOPHOJIECHBIE KOPUYHEBEIE 4765 8,17
KapOoHaTHbIe ropHOJIECHBIE KOPUYHEBBIC 6271 10,74
[TocnenecHbIe BIIIEIOYCHHbBIE TOPHO-KOPUIHEBBIC 1809 3,13
[TocnenecHbie kKapOOHATHBIE TOPHO-KOPHYHEBBIC 5564 9,56
OcTenHeHHbIe TOPHO-KOPUYHEBBIE 3615 6,18
CBeTIibie TOPHO-CEPO-KOPUIHEBBIE 3780 6,48
TeMHbIE TOPHO-CEPO-KOPUUYHEBBIE 844 1,45
['opHoO-cepo-KopUYHEBBIE 7937 13,63
Hroro 34584 59,34

lopHONEecHBIE KOPUYHEBBIE IOYBBI OBUIM MPEACTaBICHbI JABYMS MOATUIIAMU: CMBITHIMU
TOPHOJIECHBIMU KOpHUYHEBBIMU — 4765 Ta (8,17%) 1 kapOOHATHBIMU TOPHOJIECHBIMH KOPUYHEBBIC
— 6271 ra (10,74%). OcrenHeHHbIE TOPHO-KOPUYHEBBIE IOYBBI PACHPOCTPAHEHBI HA ILIOMIAAM
3615 ra u cocrasisor 6,18% ot 001IeH MIOMIAH.
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OcmenHenHvle 20pHONECHbIE KOpUUHesble NoY6bl. DTH TIOUBBI  OXBATBHIBAIOT CPEIHUN U
HIDKHUHN TOpHBIN nosic bonbeioro m Manoro Kaskaza Ha Beicotre 600—1200 M Hax yp. M., a Takxe
HaxubiBanckyto AP wu JleHkopaHckuil pailoH. 3amMeueHo, YTO OHM PacCIpOCTPaHEHbI
MIPEUMYIICCTBEHHO B IOXKHOW YacTH OacceiiHa Dpukyasi, SBISIONICICS pailoHOM UCCIIEIOBAaHUH, U B
CpPaBHUTEJIHHO HEOOJIBIIIOM KOJIMYECTBE — B ceBepHOM uacTu. OHU XOPOUIO Pa3BUTHI
MPEUMYIIECTBEHHO  MOX  OyOOBO-rpa0OBBIMHU  JiecaMu.  PacTUTENbHOCTh  MpeICTaBlIeHA
OOSIPBITHIKOM, KJIFOKBOM, IIEIKOBUIICH U T. 1. TpaBsSHHUCTBIE PACTEHUS MO JIECOM TAKKE XOPOIIO
pa3BUTHL. B BBHINIEIIOUEHHBIX TOPHOJIECHBIX KOPUYHEBBIX IMOYBaX IMPU HAJIWYUU TPOMBIBHOTO
BOJIHOTO pEXuUMa MPOAYKThl 0OpaOOTKM IOYBbI M OpraHUYecKass 4YacTb MOYBHl B OCHOBHOM
BBIMBIBAIOTCS 1 MEUTPUPYIOT BHH3 110 mpoduiio [2, 3, 5].

KonnuectBo rymyca B BBIIIEIOYEHHBIX TOPHOJECHBIX KOPUYHEBBIX MOYBAX BAPBUPYET IO
npoduiio ot 2,56% mo 4,70%. Crnenyer OTMETUTh, YTO HAOIIONASTCS MOCTETICHHOE YMEHbBIIICHUE
TYMYCOBOT'O CJIOSi K HIDKHUM cliosiM. KomnuectBo oOmiero azora koneOnercss B mpenenax 0,19—
0,33% no npoduiito B 3aBUCUMOCTH OT rymyca. O01iee KoJIU4ecTBO MONIOIIEHHBIX OCHOBAaHHUM B
3TUX nouyBax coctasiseT 35,80-37,20 mr-skB. ['urpockonuyueckasi BIaXXHOCTh KoyieOnercst ot 2,6
10 4,0% 1o momanu. [IoTHBIN ocTaTok Ha TeppUTOpHM HE HaOmomaeTcs. pH BogHOM cycnieH3uu
konebnercss mexay 6,4 u 6,6. Ilo rpaHynomMerpudeckoMy COCTaBy OH JIETKO TJIMHUCTBIM.
KonuuectBo Na B % OT cymMMBbl MOMIOUICHHBIX OCHOBaHU# konebnetcs ot 0,68 no 0,70. Ilonnoe
BEIMBIBAaHWE KapOOHATOB TIOYBCHHOTO MPO(HIS MPEHUMYIISCTBEHHO 3aMETHO B IIpOIEcce
oruHeHMs. bbul 3amokeH 1 MOYBEHHBIN pa3pe3 Ha BBINMIETOYEHHBIX TOPHOJIECHBIX KOPUYHEBBIX
MOYBaX, BXOJAILIUX B TEPPUTOPHUIO UCCIICIOBAHU.

Kapbonamuvie 2opnonecnvlie KopuuHegvle nouevl. JlaHHBIE TIOYBBI PACHPOCTPAHEHBI B
BEPXOBBX OacceitHOB AxuHuauyas u Ecpukdas. Beuu B3sSTHI 3 IpoOBI KapOOHATHBIX TOPHOJIECHBIX
KOPUYHEBBIX TIOYB C TPAHYJIOMETPUUYECKUM COCTABOM TSKEIOCYIIIMHUCTBIX U CPEIHECYTIIMHUCTHIX
MoyB paiiona uccineaoBanuii. OxapOOHaYMBaHNE B ATUX MOYBAX HAYMHAETCS MPEUMYIIECTBEHHO CO
ciost 40-50 cm mouBeHHOTrO MpoduiId. YBennueHue HabIIoIaeTCs IpU Mepexoie K HUKHUM CIIOSM.
MOo>KHO MPUNUTH K BBIBOAY, YTO YIIIEPOAUCTAS MPUPOJIA TTOYBOOOPA3YIOIIUX MOPO HA ITUX 3EMIISIX
OOBSICHAETCSI TEM, YTO OHU YACTUYHO CMBITHI C BEPXHETO CJI0s M aKKyMYJIHpPOBaHbI fajee BHU3. [1o
pe3ysibTaTaM MOJIyYeHHOTO XMMHUYECKOrO aHajin3a MOXXHO CKa3aTh, 4YTO KOJMYECTBO TyMmMyca
Bapbupyercs o npoduito ot 0,92% no 4,50%.

Tun eymyca eymammuwiii u eymamuo-gynvgamusii. Conepkanue o0I1Iero a3oTa Kojaeduercs ot
0,09% no 0,32%. OG1ee KOJIMUYECTBO MOTIIONICHHBIX OCHOBaHMM KoyieOnercs B mpenenax 43,60—
47,20 wmr-skB B 100 r mouBel. KomnuectBo Na konebnercs B mpeaenax 2,52-3,53% oT cyMMBl
MIOTJIOIIEHHBIX OCHOBaHUM. pH BOAHOMN cycneH3uu Mo mMoYBeHHOMY mpoduiito cocrasnser 7,7-8,3.
l'urpockonuyeckas BiaxHOCTb KojieOnercs oT 3,6% mpo 4,5%. KommuectBo (usmueckoil IIMHBI
kosebnercs B npeaenax 61-84%. IOTHBIX OCTaTKOB HA TEPPUTOPUN HE HAOIIOAETCS.

Ocmennennvie 20pHO-KOpUYHesble NOYEbl. DTH TOYBBI PACHPOCTPAHEHBI HA YydacTKax
HIeneix-/lacradyp u Apuk-Jxuppaxan wuccienyemoir tepputopuu. Paspe3s 1 3anoxeH Ha
OCTETHEHHON FOPHO-KOPUYHEBOM MOYBE TSHKENO CYTIIMHUCTOIO TpaHyJIOMETpUYECKOro cocrasa. [1o
pe3ylibTaTaM XHUMHYECKOTO aHAJIM3a MOXHO CKa3aTh, YTO OO0Iee KOJMYECTBO TyMyca BapbUPYET 1O
npoduiro ot 1,81% mo 5,05%. KonmaectBo obmero azora kosnebnercss B mpenenax 0,15-0,35%.
OO011ee KOJIMYECTBO MOMIOIIEHHBIX OCHOBaHME cocTaBiser 36,00-48,30 wmr-skB B 100 r mouBbI.
KomnuectBo Na oT cymmbl NOMIOHIEHHBIX OcHOBaHMM coctaBiseT 1,51-3,00%. 3nauenne pH
BOJIHOW CycmieH3uu KoJyeonercs B npeaenax 7,6—8,1. Conepxxanue CaCOs; Bappupyetcs ot 1,28 mo
8,55% B 3aBucumoctu ot CO». ['mrpockonuyeckasi BIaKHOCTh Kosebnercs: B npeaenax 3,5—4,3%.
Ha Ttepputopun HET MIOTHBIX OCTATKOB.
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OmnpeneneHHas 4acTh TOPHOJECHBIX MOYB TEPPUTOPUU OOBEKTA HUCCIIEHOBAHUS SBISIIOTCS
nocyenaecHbIMU. Tak, BBIMIEANINE HM3-TI0J JIECHOTO MOKPOBA BBIIIEIIOUYEHHBIE TOPHO-KOPUYHEBBIE
nouBbl mnokpsiBatoT 1809 ra (3,13%) teppuropuu, a BBILEAIIME H3-1I0J JIECHOTO IOKPOBa
KapOOHaTHbIE TOPHO-KOPUYHEBBIE IOUBBI — 5564 ra (9,56%).

Ilocnenecnvie  @viujenouennvle  20pHO-KOpuyHesvle nousvl. OOpa3lpl JaHHBIX I10YB
CPEIHECYITIMHICTOTO IPaHyJIOMETPUUYECKOTO COCTaBa B3SAThI U3 3aJI0KEHHOTO pa3pe3a MOCIIeIeCHBIX
BBIIIEJIOUCHHBIX TOPHO-KOPUYHEBBIX 1MOYB. MOXHO YETKO YBUJIETh T€HETUYECKHUE CIIOU MOYBEHHOTO
npodpwisa. Ilo pesyabraram HpOBEIEHHOTO HAMU XHMMHYECKOTO aHald3a MOXKHO CKaszaTh, YTO
KOJIMYECTBO TyMycCa B BBIIIEIINX U3-TIOJ] JIECA CMBITHIX TOPHO-KOPUYHEBBIX IOYBAX KojeOsieTcs B
npenenax 3,00-5,30% mno mnouBeHHomy mpodumto. KommuectBo oOmiero asora konedneTcs B
npenenax 0,22—0,37% mo npoduto B 3aBUCHMOCTH OT Tymyca. OOIiee KOJTU4ecTBO MOTIOMICHHBIX
OCHOBaHUH B 3TUX noyBax cocTaister 36,70-39,10 wmr-skB. Cyxux OCTaTKOB Ha TEPPUTOPUHU HE
HaOmonaercs. pH BomHOM cycnieH3uun konednercs B npeaenax 6,5—6,9. KonmnuectBo Na oT cyMMBbI
MOTJIOIIEHHBIX OCHOBAaHUII HAaXOIWUTCA MPEMMYIIECTBEHHO Ha BEpXHEH IMOBEPXHOCTH MOYBHI U
koniebnercs B mipeaenax 0,70-0,80%. KonuvyecTBo cyxoro ocratka B % Ha y4acTKe HE HaOIIOIaeTCs
(2, 5].

Kapbonammuvie nocnenecnvie 2opno-xopuunesvie nouswvl. JlaHHbIe MOUBBI PACIIPOCTPAHEHBI B
IOKHOW M B MEHBIIEH CTENeHU B CeBEepHOM yacTu OacceiiHa ToBy3uas. DTH MOUYBBI YHHKAJIBHO
XapaKTepPU3YIOTCSl YETKUM BBIICJICHHEM TEHETHUECKHUX CJIOEB, OOHa)KeHHWEM KapOOHATHBIX
COEAMHEHUH 10 MPO(HITI0 U XapaKTEPU3yeTCsl HATMYMEM OTHOCHTEIHHO MOITHOTO TEMHOILBETHOTO
TYMYCOBOTO CIIOSI, CIa0BIM MPU3HAKOM OTNIMHEHUS U T. . OTMEYEHO, YTO KOJUYECTBO KapOOHATOB
YBEJIMYUBAECTCSI OT BEPXHEro ciosg K HKHUM. OToOpaHO 5 momepeyHbIX Mpo0 Ha MOCIENECHBIX
KapOOHATHBIX FOPHO-KOPUYHEBBIX IOYB JIETKOTO U TSAXKEJIOro CyINIMHUCTOIO I'PaHYJIOMETPUUYECKOTO
cocraBa. [lo pe3ynpraTaM XMMHUYECKOTO aHAJIN3a MOXHO CKa3aTh, YTO OOIIEe KOJIWYECTBO T'ymMyca
Bapbupyercs 1o npoduio ot 0,76% no 4,18%. 1o npoduito HabmOaeTCs CHUKEHNUE COACPIKAHUS
rymyca TyMHHOBOTO TuIla. bomblas yacTh €ro pacmpocTpaHeHa B Buje coeauHenuii ¢ Ca.
KomuuectBo o61iero azora koneodnercs B npeaenax 0,09-0,30%.

OO1Iee KONMMYESCTBO ITOIIOMICHHEIX ocHOBaHMM cocrtasister 30,50-50,00 wmr-skB B 100 T
nouBbl. KonmnuectBo Na OT CyMMBbl MOMIOIIEHHBIX OCHOBaHUM coctaBisieT 2,54—4,41%. 3nauenue
pH BoaHo# cycnien3uu konebrnercs B npenenax 7,8—8,4. Conepxxkanue CaCO3 Bapbupyercs ot 2,99
1o 15,79% B 3aBucumoctu ot CO». I'mrpockonuueckasi BIQKHOCTh KojiebneTcs B mpenenax 3,7—
5,6%. Beimenmme wu3-mox Jeca KapOOHaTHbIE TOPHOJIECHbIE Oypble TOYBBI  HACHIIIEHBI
OCHOBaHUsIMU. Ha TeppuTOpHUM HET MIOTHBIX OCTATKOB.

B npenemax OacceiiHa TOpHBIE CEpO-KOPUYHEBBIE TOYBBI 3aHUMAKOT 2 MECTO IO
pacmpocTpanenuto, miomanb 12561,0 ra, yto cocrasusier 21,5% ot obmieit momaau. B Oacceiine
ToBy3uast 3T MOYBBI NPEACTaBIEHbl 3 MOATUIAMHU: HauOoJiee PaclpOCTPAHEHbl OOBIKHOBEHHbBIE
TOpHBIE CEPO-KOPUYHEBBIE MMOUBHI, PaCIPOCTpaHEHHBIC HA TuIomanu 7936,75 ra (13,63%), 3a HuMu
CIIEIYIOT OTKpBITbIE TOpHBIE cepo-kopuuHeBble — 3780 ra (6,48%) M TEMHO-TOpPHBIE CEpo-
KOpUYHEBBIE TIOYBBI 3aHUMAIOT B 00111e cnoxHocTu 844 ra (1,45%).

Topuvie memno-cepo-kopuunegvle noYebl. DTU 3€MIIM PACIOIOKEHBI B CEBEPHOW YacTu
Tomysuaiickoro OacceifHa. Pa3pe3 HamMu B3ST Ha TOPHO-TEMHO-CEPO-KOPUYHEBBIX TOYBAX TSHKEIIO
CYIJIMHUCTOTO TpaHyJIOMeTpUYeckoro cocrtapa. [lo pesynmpraTaM XMMHUYECKOTO aHaJIM3a MOXKHO
CKa3aTb, YTO KOJIMYECTBO TyMyca B 3TUX MouBax Konebnercs B npenenax 1,06—4,75%. Conepxanue
obmero azora konebnercs B mpemenax 0,17-0,33% mno mnpodmmo. OOmee KOTUIECTBO
nornomeHHpIx ocHoBanmii B 100 r mouBwl cocraBimsger 31,60-36,20 wmr-skB. KommuectBo Na
koseOnercs B mpenenax 3,31-3,48% oT cyMMBl NOIVIONIEHHBIX OcHOBaHUi. pH BogHO# cycneH3un
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Konebsercs B npenenax 8,2—8,5. ['urpockonuyeckas BIaXHOCTh KonebneTcs B npeaenax 4,0—4,6%.
Conepxanune CaCOs3 Bappupyercs ot 9,38% no 15,97% B 3aBucumoctu ot COs.

Topuvie cepo-kopuunesvie nouevbi. ITU TIOUBBI LIUPOKO PACIPOCTPAHEHBI B CEBEPHOM H
ceBepo-3anaaHoi yactu ToBy3ualicko-Dcpukdalickoro OacceiitHa. Pa3zpes B3sT Hamu Ha TOPHO-CEPO-
KOpPUYHEBOM TMOYBE TSDKEIOIIMHUCTOTO TpaHyloMmeTpudeckoro cocraBa. [lo pesynasratam
MIPOBEJICHHOTO HaMH XUMHUYECKOrO aHalli3a MOXKHO CKa3aTh, 4TO 00Ilee KOJIMYEeCTBO Tymyca
Bapbupyet 1o npoduiro ot 0,90% no 3,86%. KonmudectBo obmiero a3ora konebnercss B mpeaenax
0,09-0,27%. OO1iee KOIMYCCTBO MHOIVIOIMICHHBIX OCHOBaHMM cocTtaBmser 12,00-45,10 Mr-sks B
100 r mouBbl. KonmmuectBo Na OT CyMMbl MOIJIONMIEHHBIX OCHOBaHUM coctaBisieT 3,10—4,58%.
3nauenue pH BomHO# cycmeHsum kosiebnercs B mpenenax  7,0-8,5. Conepxkanme CaCOs
Bappupyercs or 3,85 mo 12,39% B 3aBucumoctu ot CO;. Iurpockonuueckas BIIaXKHOCTb
kosebnercs B npexaenax 4,2—5,3%. Ha Tepputopun HET IVIOTHBIX OCTaTKOB.

Topno-cepo-kopuunesvie nougsvl. ITU MOUYBBI LIUPOKO PACIIPOCTPAHEHBI B CEBEPHOM U CEBEPO-
3amagHOM 4yacTu ToBy3uailicKo-Dcpukyaiickoro OacceiHa. Paspe3 3allo)keH HaMH Ha TOPHO-CEpO-
KOPUYHEBBIX II0YBAX TSHKEJIOTIIMHUCTOTO TpaHyJIOMETpUYeckoro cocraBa. [lo pesynsraram
MIPOBEJICHHOTO XMMHMYECKOTO aHalli3a BBISBIEHO, YTO OOIIEee KOJIMYECTBO T'yMycCa BapbHpPYyeT IO
npodmitro ot 0,90% no 3,86%. KonmmdectBo obmiero azora kosiebnercs B npenenax 0,09-0,27%.
OO111ee KOJIMYECTBO IOIVIOIIEHHBIX OocHOBaHUI cocTaBisgeT 12,00-45,10 mr-sks B 100 © mo4BEIL.
KomuuectBo Na oT cymMmbl MOIIOMIEHHBIX OCHOBaHWM coctaBisier 3,10—4,58%. Bemuuuna pH
BOJIHOH cycneH3uu konebnercs B npenenax 7,0-8,5. Comepxanne CaCO3 Bapeupyercs ot 3,85%
1m0 12,39% B 3aBucumoctu ot COs. I'mrpockonuyueckasl BIAKHOCTh KojieOneTcs B mpenenax 4,2—
5,3%. Ha TeppuTopuu MIOTHBIN OCTATKOB HE HAOMIOIAETCS.

Ceemvle 20pHo-cepo-Kopuunesvie noussl. JJaHHbIE TOUBBI TAKXKE ILIUPOKO PaCIPOCTPAHEHBI B
CEBEpHOU U ceBepo-3amaaHoi yactu Oacceiina ToBy3uas. 3 pazpesa 3aJI0KEHBI Ha TOPHBIX CBETIIBIX
CEPO-KOPUYHEBBIX IOYBAX THKENO CYINIMHUCTOTO TPAHYIOMETPUYECKOTO COCTaBa, INE€  YETKO
BBIICTISIIOTCS. TEHETUYECKHWE TOPU30HTHI MouBeHHOro mnpoduis. Ilo pe3ynbrataM XUMHUYECKOTO
aHaJIM3a MOXXKHO CKa3aTh, YTO KOJMYECTBO T'ymMyca B TOPHBIX CBETJIBIX CEPO-KOPUYHEBBIX IMOYBAX
kosiebnercs B mpenenax 4,6—5,2% 1mo mouBeHHOMY TPOdUITIO.

Conepxxanue obmero azora konebnercs B mpeaenax 0,09-0,16% mo npodumo. Obiiee
KOJINYECTBO MOIVIOLIEHHBIX OCHOBaHMWM B 3THX mouBax cocrasisger 31,20-37,50 wmr-skB. Cyxux
OCTAaTKOB Ha TEppUTOpUM He Habmopaerca. pH BoaHo# cycneH3uu konebnerca mexnay 8,3 u 8,7.
KosmmuectBo Na 0T CyMMBI MOITIOIIEHHBIX OCHOBAaHUN HAXOAUTCS NMPEUMYLIECTBEHHO HA BEPXHEU
MOBEPXHOCTH MOYBHI U Kosiebnercs B mpenenax 3,02—4,00%. KonnyectBo cyxoro ocratka B % Ha
yuacTke He HaOmonaercs. Conepxkanue CaCOs Bapeupyetcs oT 9,81% m0 14,09% B 3aBUCHMOCTH
ot COa.

AxKymynsamusHolil dKono2udeckuil patiox. Ilnomanb MaHHOTO 3KOJIOTMYECKOTOo paloHa B
npeznenax OacceifHa coctaBisieT 22853 ra u 39,15% ot oOuieii miomaau. Tepputopus HaXOAUTCS
Ha BbicoTe 0 500 M Hax ypoBHEM Mops. B skojmormdeckom paiioHe B 3aBUCUMOCTU OT penbeda,
KIIMMaTHYECKUX YCIOBHUI, MOYBOOOPA3yOIIUX TOPOJ M PACTUTEIBHOCTH PaCHpOCTpPaHEHBI
cnenytromue noarursl mods (Tabmuia 3).

Haubonee pacnpocTpaHeHHBIMH TIOYBaMH Ha OOBEKTE WCCIICOBAaHUN SIBISIFOTCS CEpO-
KOpUYHEBBIE TOYBBI, 3aHuMaromue 38,74% obOmeidt momanu (22614,13 ra). DTu mouBHI
MPEJICTABICHB OOBIUHBIM CEPO-KOPHUYHEBHIM U CBETIBIM CEPO-KOPHUYHEBHIM ToAThmamu. Ha
HCCIIEyEMON TEPPUTOPHM AJUTFOBHATIBLHO-TYTOBBIE MTOYBBI pacnpocTpaHeHbl Ha miomaan 239,0 ra

[1,3].
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Cepo-kopuunesvie nouswi. JlaHHbIE TIOYBBI PACIPOCTPAHEHbl HA JIOBOJHHO OOJIBIINX
IJIOMIAAX B CYXOCTEITHOM 30HE TOpHBIX oOmactsax bombmoro m Manoro KaBkaza. 3amedeHo, 4To
OHH PACIpPOCTPAHEHBI B CEBEPHOW M BOCTOYHOM yacTu OacceiitHa ToBy3uas. Knmmar B OCHOBHOM
XapaKTepu3yeTcss MATKOM 3UMON M KapKuM JjeToM. 3anoxeHo 10 cpe3oB Ha Cepo-KOPUUHEBBIX
[0OYBAX JIETKO [IMHHUCTOTO U TSKEIONO0 CYINIMHHUCTOTO TPaHyJIOMETPHUYECKOrO  COCTaBa.
OCOOEHHOCTAMHU 3THX TOYB SIBISIOTCS OTHOCHUTENIBHO MOIIHBIA T'yMyCOBBIH HpOoQuUiIb, HAIUYUE
[JIMHBI B CpeiHeld yacTu mpoduis U HaIn4Yhe KapOoOHATOB, HAUMHAs ¢ BEpXHEro cios. Tak, B cepo-
KOPHYHEBBIX ITOYBaX MOLTHOCTh T'yMYyCOBOTO ciiost coctapisieT 40—50 cM, a KOJTHMUeCTBO MO MPOoHIIs
kosieOnercst B mpenenax 0,60-3,75%. Conpepxanue obmero azora konednercs B mpenenax 0,09—
0,27% no npoduo.

Tabnuma 3
[TOYBEHHBIN TTOKPOB AKKYMVJ}HTI/IBHOFO SKQHOH/I‘{ECKOFO PET'MOHA
TOBY3HAUCKOI'O FACCEVHA

Tlouswl Ilnowaow
ea %
Cepo-KopUYHEBBIC 20758 35,56
CBeTJ10 cepo-KOpHUIHEBEIE 1856 3,18
ATTIOBHAITEHO-TYTOBEIE 239 0,41
HUroro 22853 39,15

OO11ee KOIMYECTBO MOMIOMICHHBIX OCHOBAHUM B 3THX mouBax cocrasiger 17,00-42,80 wmr-
9KB. DJIEMEHTHI IJIOTHOIO OCTaTka Ha TEPPUTOPHM He HaOmronaercs. Takke B 3TUX MOYBAX HET
IpU3HAKOB 3acojeHus. pH BogHoO# cycnien3uu koneOnercs B npexnenax 7,3—8,7. KonmuuectBo Na ot
CYMMBI IIOIJIOIIEHHBIX OCHOBAaHUM HaXOAMTCS MPEUMYILIECTBEHHO Ha BEPXHEHW IOBEPXHOCTHU IOUBbI
u xonebnercs B mpenenax 3,04-5,53%. Conpepxxanme CaCOs Bapeupyet ot 2,48% mno 14,98% B
3aBucumoctu ot COx.

Csemno-cepo-kopuunegvle no4ugbl. ITH 36MIIU C HEOOJBIIUM PACHPOCTPAHEHUEM OXBATHIBAIOT
CEBEPHYIO, CEBEPO-BOCTOUHYIO U CEBEpo-3amajHyto yactu OacceitHa ToBy3uas. [louBbl pa3BUTHI B
30HE CyXOH CyOTpOINMYECKOM CTemu W HMEIOT ciaabocioucTsiii npoduib. OtoOpaHo 3 mpoOb
IIONIEPEYHOT0 CEYEHUS] M3 CBETIBIX CEPO-KOPUYHEBBIX II0YB JIETKO NIMHUCTOIO M  TSDKEJIO
CYIIIMHUCTOTO T'PaHyJIOMETPHUUECKOr0 COCTaBa. ODTH IOYBBI B OCHOBHOM C(OPMHUPOBAIUCH MO
MOJIBIHHO-TIBIPEHBIMU, 3(heMePOBO-TIOIBIHHBIMHU, ITOJIBIHHO-3JJAKOBBIMU PACTUTENILHOCTHIO. B cBsA3H
C 3aCyLIUITMBBIM KJIMMaTOM MECTHOCTHU Ipoliecc 0OpabOTKH MOYBBI HA 3TUX 3€MJISIX pa3BUBAeTCs B
YCIIOBUSIX HEMPOMBIBHOTO BOJHOTO pekuMa. MOIIHOCTh I'yMyCOBOTO ciiosg He mpeBblimaer 30-35
cMm. [lo pesynabraraM MpOBEAEHHOTO HaMM XMUMHMUYECKOTO aHajgM3a MOXKHO CKa3aTh, 4TO oOliee
KOJIMYECTBO Tymyca BapbHpyeTcs mo npodmmo ot 0,85% mo 1,90%. KomuuectBo oOuiero azora
konebnercst B mpenenax 0,09—0,15%. O6miee KOIMYECTBO MOMIOMICHHBIX OCHOBAHHI COCTABIISIET
28,20-35,10 Mr-3kB B 100 1 mouBbl. CBemible CEpPO-KOPUYHEBHIE TIOYBBI HACHIIIEHBI
MOIIOUIEHHBIMU OCHOBaHUSIMH. 371€Ch cpeld 0OMEHMBAEMBIX OCHOBaHMH ToMuHUpyoT Ca u Mg.
KonmmyectBo Na 0T cyMMBl NOIIOLIEHHBIX OCHOBaHMM cocrtasiseT 3,73—4,88%. IlpusHaku
OTJIMHEHUS HAONIOAI0TCs B CpeAHEN YacTH MOYBEHHOTO npoduiisd. 3HaueHue pH BogHOMN cycnieH3un
konebnercss B mpenenax 7,5-8,1. Comepxanue CaCO; Bapwsupyercs ot 7,34% mo 14,15% B
3apucuMoctu OT CO;. I'mrpockonudeckas BIaXHOCTh konebnercs ot 4,0 mo 5,1. B HeKoTopbIx
Cllyyasix CyXOil OCTaroK Ha y4acTKe MMEET BBICOKYIO BEIMYMHY M HE HaOlllofaeTcsi B Mpenenax
0,75-1,17%.
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AnnosuanbHo-nyeosvie  nougvl.  ITU  TOYBBl  MEPUOAMYECKH  MOrpedaroTcst  MoA
AJUTIOBUAJIBHBIMH  OTJIOKEHUSIMU TOBy3uasi, B 3aBUCHMOCTH OT YCJOBHMH MOWMEHHOTO pEXUMa.
3aMe4yeHo, 4TO OHHU PACHPOCTPAHCHBI B HEOONBIIOM KOJMYECTBE B CEBEPHOW dYacTh paiioHa
HCCIeI0BaHUM. PacTUTENHHOCT, B OCHOBHOM COJIOZKA, JYTOBasi, JIIOLEPHA, MOJOPOKHUK U T. .
OTHOCsICh K CyOTpONMYECKOMY THUITy KJIMMaTa, TEPPUTOPHUS XapaKTepu3yeTcs MATKOW 3UMON U
XKapKUM JieToM. B Xxone moneBbIX HccielnoBaHUM HamMHu ObUT 3aJ0KE€H pa3pe3 Ha aJuTlOBHUAJIbHO-
JYTOBBIX TMOYBAX TSHKETOCYIIIMHHCTOTO TPaHyJIOMETPHUYECKOrO0 COcTaBa. B ToYBeHHOM mpoduiie
BCTPEUAIOTCS PEJIKUE MATHA P>KaBUMHBI.

Takum 00pa3oM, KOJIMYECTBO T'YyMYCOBOTO CIIOS MO NMPOQMII0 MEHbIIE B BEPXHEM CJIO€ U
kosieonercs B mpenenax 1,04-3,64%. KonmnuectBo o6miero azora konebnercs ot 0,10% mo 0,26% B
3aBUCUMOCTH OT rymyca. OO1ee KoJM4ecTBO MOIVIOMIEHHBIX OCHOBaHMU Kojebnercs ot 30,90 mo
32,50 mr-skB B 100 r nmouBbl. KonnuectBo Na konebnercss B npeaenax 4,58—4,61% or cymmsl
MOTVIOMIEHHBIX OCHOBaHMM. 3HadueHue pH BomHO#M cycmeH3uu koseOnercs B mpexaenax 7,7-8,8.
Hanmnume kapOonumzanmum HaOmomaercs mo Bcemy mnpodumto. [lo CO2 conepkanne CaCOs
koniebnercs B npeaenax 11,64—18,72%. ['urpockonuueckasi BIaXKHOCTb KOJIEONETCs B Mpeaenax oT
4,5 no 4,9%.
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Annomayus. ApuiHble KIMMaTHYECKUE YCIOBUS A3epOaiipkaHa OTHOCATCS K 3acCylUIMBOMN
30HE, IJ€ Pa3BUTHE CEJIBbCKOIO XO34MCTBA 31€Ch IOJIHOCTBIO OCHOBAHO HA HWPPUTALMOHHOM
3emienenuu. IloaToMy uccienoBaHHs 10 OPOLIEHUIO JHOOBIX CEIbCKOXO3AHCTBEHHBIX PACTECHHM,
BO3/IE€IBIBAEMBIX B peruoHax AsepOaiipkaHa ¢ pPa3IUYHBIMU  TOYBEHHO-KIMMAaTHYE€CKHUMU
XapaKTEPUCTUKAMU, U TPUMEHEHUE UX DPE3YJIBTAaTOB B OPOLIAEMOM 3€MIICIEIMHM MMEIOT BaXKHOE
3Ha4YeHHe. B mpecTaBieHHON cTaThe paccMaTpUBAIOTCS PE3YyibTaThl IPOBEACHHBIX HAOMIOAECHUN 32
JMHAMHUKOM pa3BUTHS XJIOMYAaTHHKA, T'yCTOTa PACTEHUM, BEC XJIOMKa-chipia B 1-ii kopoOouke u
Ouonoruyeckas MPOAYKTUBHOCTh XJomuaTHHKa copra «Jlorocy. OmmcaHo reorpagdudeckoe
pacnonoxeHne CalbsIHCKOM paBHHMHBI, TI'€OJOTMYECKHME W IOYBEHHO-KIMMATHYECKHE YCIOBHS
MECTHOCTH.

Abstract. The arid climatic conditions of Azerbaijan belong to the arid zone, where
the development of agriculture is entirely based on irrigation farming. Therefore, research on
the irrigation of any agricultural plants cultivated in regions of Azerbaijan with different soil and
climatic characteristics, and the application of their results in irrigated agriculture are of great
importance. This article discusses the results of observations of the dynamics of cotton development,
plant density, the weight of raw cotton in 1 boll and the biological productivity of the Logos variety
of cotton. The geographical location of the Salyan Plain, geological and soil-climatic conditions of
the area are described.
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Knioueevie cnosa: Xa0M4aTHUK, MPOLYKTUBHOCTD, TYCTOTA CTOSIHUS, XJIOTIOK-CHIPEIL.
Keywords: cotton, productivity, standing density, raw cotton.

B Hacrosiee BpeMsi XJIOMYaTHUK BbIpamniuBaercs a 70 cTpaHax Mupa Ha OOLIel IUIoIIaau
35,2 muH ra [1-3]. BelpammBaHue KyJabTypbl JOBOJIBHO TPYIOEMKOE M KalMTaJI0EMKOE
MPOU3BOJICTBO, HA Kaxabld rekrap 3arpauuBaercs g0 700 mommapoB CHIA [4]. OcHoBHas
MPOAYKIHUS XJIOMYaTHUKA — BOJIOKHO, KOTOPOE SIBJISIETCSl IIEHHBIM SKCIOPTHBIM MaTEpHAIOM H
UCIIONIb3YETCSI B MPOMBIIIJICHHOCTH, CEMEHAa — HCTOYHMUK IMHUIIEBOIO Macja, >KMbIX — IIEHHBIH
HMCTOYHMK KOpMa Ui CKOTa, JIMCT MCIIOJNB3YeTCs B KauyecTBE Marepuaia JUisi IPOU3BOJACTBA
IUTACTMACCHI, JIMHOJIEYMa M JIaKa, PaCTeHHEe — XOPOIIMKA MEJOHOC, CTe0eNb SBISETCS OCHOBHBIM
BHIOM TOILJIMBA JIJIs )KUTENIeH cen [2].

[TockonbKy KIuMaruueckue YyciaoBus AzepOaifjkaHa OTHOCATCA K 3acCylUIMBOM 30HE,
pa3BUTHE CETBCKOTO X031 CTBA 3/1€Ch MMOJIHOCTHIO OCHOBAHO Ha opolaeMoM 3emienenuu. [loatomy
WCCJICIOBAHUS TI0 OPOIICHUIO JIIOOBIX CEIBCKOXO3SHCTBCHHBIX PACTCHHM, BO3JCIIBIBACMBIX B
perrnonax AsepOaiipkaHa C pa3IUYHBIMU TOYBEHHO-KJIMMAaTUYCCKUMH XapaKTePUCTUKAMH, U
MIPUMEHEHHE UX PE3YIbTaTOB B OPOIIAEMOM 3eMIIECICIINY UMEIOT BaKHOE 3HAUCHUE.

Opomraembie 3eminu CanbsHCKON paBHUHBI SIBISIOTCS OJHUM U3 HIMPOKO HCIIOJIB3YEMBIX
CEeJILCKOXO3SMCTBEHHBIX pailoHOB Kypa-ApakCcuHCKON HU3MEHHOCTH, KOTOpas SIBJISIETCSI OCHOBHBIM
pernoHoMm (opmupoBaHHus opomaemMoro 3emuenenus B AsepOaiimkane. OCHOBHOE MeECTO B
CEJIbCKOXO3SIIICTBEHHON CTPYKTYpe paiioHa 3aHMMAIOT XJIOMOK, 3€pPHOBBIE, KOPMOBBIE KYJIBTYpHI (B
OCHOBHOM JIIOIIEPHA), MHOTOJIETHUE HAaCaXACHUS (Ca/bl, BAHOTPAJHHUKH), OBOIIH U OaxyeBbie. J{is
ycioBuii CalbsiHCKOH paBHUHBI OPOCHTEIBHBIC HOPMBI M PEXKHMBI XJIOIMYATHUKA, pa3paboTka u
IPUMEHEHHE OPOIICHHS, OXpaHa TUIOAOPOIUS 3eMeIb B CEIbCKOXO3IHCTBEHHOM LIUKJIIE, CTAOUIHLHOE
Mo AepKaHHE METHMOPATUBHOTO COCTOSTHUS, BBICOKAsI YPOXKaWHOCTh C €IMHOM MMOCEBHOM IO,
3¢ deKTUBHOE U YKOHOMHOE MCIOJIB30BaHNE UMEIOIIUXCSI PECYPCOB, B TOM YUCIIE€ BOAHBIX PECYpCOB
B YCJIOBHSIX J€(UIIMTA BOJII B UCIIOIH30BAHUH, CO3JIACT OCHOBY JUIsl CTAOMIIBHOTO U JIMHAMUYHOTO
Pa3BUTHS CEIBLCKOTO X03s1icTBa [S5—7].

Obvexm u Memoouxka ucciedo8anuli

B xauectBe 00BEKTa HcCcIENOBaHUS ObLIO TNMPUHATO XjonkoBoe mnosie CopTHPOBOYHO-
ucneitatenbHol ctanimu MCX AP, nelictByromeil Ha Tepputopun CanbsHCKOro paiioHa. OTbITHI
IIPOBOJIMJIMCH HA JPEHUPOBAHHOM y4YaCTKe TUIOIIAJIBIO B 2 Ta C XJIOMYaTHUKOM copTa «JIorocy.

I'panynomerpuueckuii cocraB, OObeMHas M yAeldbHas Macca M BOAONPOHHMIIAEMOCTh
onpeneneHa no H. A. Kaumnckomy. B ombiTax ¢ pacTeHMSIMH XJIOMYaTHHKA arpOTEXHUYECKHE
MEpPOIPUATHS TPOBOIMINCH HA OCHOBE PEKOMEHAAlMM, pa3paOOTaHHBIX U MPEIHA3HAYEHHBIX IS
JAHHOM 30HBI, @ TAK)KE HA OCHOBAaHMM MHOT'OJIETHETO OIBITA BBIPALMBAHMS XJIOMYaTHUKA.

Ananuz u obcysxcoenue

Hccnenoanust mpoBOAWINCH HA CEPO3EMHO-ITYTOBBIX MOYBax CallbTHCKOW CTEMH, BXOASIIUN
B Kypa-ApakcHHCKYI0O HU3MEHHOCTh M TpaHuyalleil ¢ 3anaaa p. Akkymia, ¢ BocToka Kacrnuiickum
MOpeM U ¢ ceBepa [bI3pUIaraJyKCKuM 3aMBoM, oOmied ruiomazapio 149 Teic ra, cpenu KOTOPBIX
46 ThIC Ta MPUXOIUTHCS HA JIOJIIO CENbCKOXO3SMCTBEHHBIX HACaXAeHUH [8].

Tepputopusi mpencTaBieHa aJUIFOBUAIBHBIMU OTIOKEHHUSAMH PEK U MOPCKUX OTIOKEeHHH [V
nepuoaa KaitHo3os. Penbed mMecTHOCTH paBHMHHBIN M BO3BbImIaeTcs oT 26 M 1o 200 M Haxg yp.
M. [9].
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Knumar monynmyCThIHHBIA M CYXOCTEIHOW C JKapKUM CyXuM JietoM. CpenHsisi Temmneparypa
Bo3nyxa 14,6°C, cpemHsiss TemIiieparypa camoro »apkoro mecsma 26,2-26,4°C (uionb-aBrycr),
camoro xojomgHoro wMecsma 2,2-4,0°C (sHBapb-QpeBpanb). CpemHEMHOTOJIETHEE KOJIUYECTBO
ocaakoB 187-309 mm, a oTHOCUTEIBHAS YBIAXKHEHHOCTh 62—81% [10].

[TouBbl mpencTaBICHBl CEPO3EMHO-IIYTOBBIMU, JIyTOBO-CEPO3EMHBIMHU, JIyTOBO-OOJOTHBIMH,
COJIOHYaKaMHU U IeCKaMH M MO TPaHYJIOMETPUYECKOMY COCTaBy XapaKTepU3YIOTCS INIMHUCTBIMHU,
CYIMHUCTBIMH W cynecyanbiMH  (paknusmu. KommdectBo rymyca kone6nmercst 1,2-2,8%,
MOCTETICHHO TIOHUXAsICh K HIDKHUM TOPU30HTaM.

Pucynok. Kapra-cxema pacnonoxenust CanpsgHCKOTo paifoHa

Peakiust cpenpl pH opomraeMblx cepo3eMHO-TYTOBBIX I0YB OOBEKTa HCCIIEAO0BaHUN
YKa3bIBaeT Ha IIEJIOYHYIO CPEy, COCTaBlsAs B MaxoTHOM cioe (0-25 cwm) 8,0, monmxkasich Ha 25-50
cmM cnoe 110 7,4—7,6. CaCO3 Taxke nmoaBepraeTcs M3MEHEHHUIO ¢ yBelnueHueM riryounst ot 20,14 no
23,14%, oueHuBasch cpeaHe kapooHatHbiMu [11].

Ilo rpaHyIOMETPHUYECKOMY COCTaBYy CEpPO3EMHO-IYTOBBIE IIOYBBI CPEAHECYIIMHHMCTBIE, C
conepxkanreMm (Quznueckor TuHBL 47,60-47,84%. B KOoMIUIeKce TMOIJIONMIEHHBIX OCHOBaHUM
npeumyniectTBeHHO qoMuHupyet Ca (69-75%), Mg Heckonbko Huxe (21-24%), a nokazarenu Na
cocramsitor 1,11-1,17% ot cymmbl, B BepxHem cmoe (0-25 cM) coorBetcTBys 3,99% —
HECOJIOHIIeBaThle, a C YyBenuueHueMm riyounsl 25-50 cm nocruraer g0 6,61% — cmabo
comonIeBateie. CymMma TIOIJIONIEHHBIX OCHOBaHUM B Komruiekce 27,79-28,79 MI/3KB. U
OLICHUBAIOTCA YOBJIETBOPUTENbHBIM. B CBA3M ¢ TeM, 4TO penbed HaXOnAUTCS HUXKE YPOBHS MOpS,
IPYHTOBBIE BOJABI PACIIOJIOKEHBI OJM3KO K 3€MHOW IMOBEPXHOCTH, YTO NPUBOAMUT K 3ACOJICHHIO
OoJiblIIel YacTH 3eMeJb Ha 3TOM y4acTKe B TOM MJIM MHOM cTenenu [12].

BonbIIMHCTBO MOYB, pacCIPOCTPAaHEHHBIX HA TEPPUTOPUH, UMEIOT AJUTIOBHAIIBHBIM XapakTep.
I'pyHTOBBIE BOIBI XMMHYECKH OOrarbl XJIOPUAHBIMU U  CYIb(AaTHO-XJIOPUIHBIMHU COJSIMH.
CanpsiHCKasi cTeNb B OCHOBHOM IPEACTaBII€HA JIyTOBO-CEPO3EMHBIMH, JTyTOBO-OOJOTHBIMU U JIp.
Tunamu noys. KoimyecTBo ryMyca B BEpXHEM CJIO€ MTOYBBI HEBENUKO U cocTasiseT 1,2-2,8%. Ilo
IPaHyJIOMETPUUECKOMY COCTaBY MOYBBI INIMHKUCTHIE, CYTJIMHUCTBIE U cynecyanble. [1o aToi npuunHe
KO3(P(UIIMEHT BOJOMPOHUIIAEMOCTH OIIEHWBAETCS KaK ClNa0Oblii W cpeaHuid creneHdn. [louBbI
OTIBITHOTO Y4acTKa OJIMHAKOBBI 10 BceMy Mpoduitio (cioit 0—135 cMm) u UMEIOT JIeTKUN TITMHUCTBIN
coctaB. B pacueTHbIX ciosiX oObeMHas Macca IOYBBI OCTaBajaCh MPAKTUYECKH MOCTOSHHOW M
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uMena ofuHaKoBbIi mokaszatens (1,31-1,32 1/m°). 3Hauenus mokasareneil ynenabpHOH Macchl U
MOPUCTOCTH TOYBBI cocTaBumu 2,72-2.73 t1/M°> u 51,8-51,9% COOTBETCTBEHHO, a MOKA3aTelb
TUTPOCKONIMYECKON BiakHOocTH — B mpenenax 3,09-3,21%. B ordyere o mnoauBHOM HOpMe
XJIOMTYAaTHUKA TIyOWHY aKTUBHOTO CJIOSl MOYBBI pekoMeHayeTcss nmpuHuMarb 0—60 cM g0 ¢assl
LIBETCHMS, a B Oojiee mo3aHuil nepuop pa3Butus — 0—100 cM. B Hammx onbiTax cpeaHee 3HaYCHHE
[ITIB cnost mouBel 0—60 cm cocraBuio 28,13 %, a cmos 0-100 cm — 28,57%. HaGmrogenust mo
ONPEIEICHUIO0 BOJOIPOHUIIAEMOCTH MOYB, MMOKa3aJH, YTO MOYBBI ONBITHOTO Y4YacTKa OTHOCSTCA K
MOYBaM CpeIHEH BOAOMpPOHUIIAeMOCTH. Tak, eciu B TMEpBble MHUHYTHl BOAOIOIVIONIAOIIAS
CIOCOOHOCTD MOYBBI COCTABISAET 5 MM/MUH, TO IPUMEPHO yepe3 | yac 3TOT MoKazaresb CTaHOBUTCS
OTHOCHUTENIbHO CTaOWUJIBHBIM M cocTaBisieT 1,5 MM/MuH. B omblTax ¢ pacTeHUSIMU XJIOIMYaTHUKA
arpoOTEXHUYECKHE MEPOIPHUATHS IMPOBOAMIMCh, HA OCHOBE PEKOMEHIAIMA, pPa3paOOTaHHBIX U
MpeHA3HAYCHHBIX ISl IaHHOW 30HBI, @ TAKKE Ha OCHOBAaHUU MHOTOJIETHEIO OIbITA BhIPAIIUBAHUS
XJIOIMYaTHHUKA.

bout mocaxen xmomok coprta «Jloroc» Typenkoro mpousBonactBa. LlupuHa mexmypsanuit
xyormyatHuka — 90 cM, Hopma BbiceBa — 100 Kr Ha ra, ceMeHa 3aJeNIbIBalOT Ha NIyOHHY 6—8 CM.
[TepBbie Bcxoabl ObUTH OTMeUeHbI 10 Masi, a mosHbIe Bexoabl — 15. Jljist KOHTpOJIS TMHAMHUKU POCTa
pacTeHus XJIOMYaTHUKA BBICOTY KyCTOB XJIOIMMUATHHKA U3MEPSUIH 4 pa3a 3a BereTallOHHBIN epuos
U BBIBEJCHBl HMX CpeAHHME ToKazarenu. HabmiomeHuss mpou3BOAWIMCH Kaxnablii pa3 Hag 100
pacTeHUsMH, pe3yJIbTaThl U UX aHaIu3 puBeacHbI B Tabmure 1.

Tabauna 1
JMHAMUKA PA3BUTHA XJIOITYHATHUKA
Cpoxu Cpeonss evlcoma pacmerus, Ilepuoo Kon-60 onetl Eswceonesnwiti npupocm pocma
Hab00eH Ul cM nocine Mmexncoy PAcmeHus 8 Cm
nociue Mmexncoy MAccoebix HAOMI00eHUAMU no MmedxHcoy
6CX0008 HaO0OeHUAMU 6CX0008 OMHOWEHUU — HAOTIOOCHUAMU
(xon-60 8 nepuooy
OHetl) 8CX0008

25.05 5,38 10 0,54
22.06 25,70 20,32 38 28 0,68 0,73
20.07 76,04 50,34 66 28 1,15 1,80
23.08 116,40 40,36 100 34 1,16 1,19

AHanu3 AMHAMHUKY U3MEHEHHsI pOCTa PACTEHUH B T€UEHHUE BEreTalluy [M0Ka3ajil, YTO B Hayaje
BEreTalii CKOPOCTh POCTa BBICOTHI pacTeHuil cocrasisuia 0,54—0,68 cM B CyTKH, a B JKapKHe
neTHHe MecsIpl (uonb-aBryct) — 1,15-1,16 cm. [leproa HanbGonee OBICTPOro pocTa XJIOMKOBOTO
KycTa npuxoaurcsa Ha utoiab — 1,80 cMm B neHb. ['ycToTa pacTeHuil sSBiaseTcs OJHUM W3 OCHOBHBIX
(deHonornyeckrux nokasareieil B McciaeoBaHUAX B oOnacTu 3emuienenus. s u3ydeHus rycroTbl
CTOSTHUSI pacTEeHUI Ha XJIOMKOBOM IoJie HaOmroneHus npoBoawin B 10 psjgax ¢ JIMHOM KaXaoi
nosockl 10 M B 3 moBropHOCTAX. B pe3ynbrare HabaroneHUi ObUIO YCTaHOBIIEHO, YTO KOJIUYECTBO
pacTteHuil B oHOM mosioce konebnercs B mpenenax 88—112 (Tabnuua 2). CpenHee KOIUYECTBO
pacTeHud Ha ucciaeAoBarenbckoil monoce auuHod 10 M coctaBwino 100,3. YuuThiBas, 4To Ha
mromaan 111 xmomyarHuka U JyiMHA Kaxa0ro ydyactka 100 M, KoTu4ecTBO KyCTOB XJIOMYaTHUKA Ha
1 ra mmomaam 111x100,3x10,0=111333 mmT.

Jns  ompeneneHust OHONOTMYECKON MPOAYKTUBHOCTH XJIOMUYAaTHHKAa HEOOXOAMMO 3HATh
KOJIMYECTBO KOPOOOUEK Ha KAXKIOM KyCTe M MaccCy XJIONKa-ChIplia B KaKI0M pacKphITOM KOPOOOUKe.
B pesynprare Hammx HaOMIONEHUI YCTAHOBIIEHO, YTO CpellHEe KOJMYECTBO KOPOOOUEK B OJHOM
KycTa xyionmyarHuka — 12,03 T, a Macca xJionka B ofHOM kopobouke — 6,07 1. (Tabmuus! 3 u 4).
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Ecnu ydects oOliee KOJIMUYECTBO KyCTOB XJIOMUAaTHUKA Ha OJHOM Ie€KTape, KOJIMYECTBO KOPOOOUueK
Ha KyCcT M Maccy XJONKa-ChIplla Ha KOpPOOOYKy, TO BHUAHO, YTO CpeaHssl Ouosoruyeckas
NPONYKTUBHOCTh Xjonka coctaBmsier 81,31 1m/ra. B cenbCKOXO3SHCTBEHHOM  IMpakTHKe
Ouosornveckas MPONYKTHUBHOCTh PACTEHUH BCerga MpeBbIIIAeT (AKTHUECKYI0 YPOKaHOCTb.
OCHOBHOM NPUYUHOM ITOTO B UCCIIEIOBAHUAX, IPOBOJUMBIX HAa PACTEHUSIX XJIOMMYATHUKA, SIBJIAETCS
TO, 4YTO BCE€ KOPOOOUKM Ha KyCTaxX XJIONYaTHUKAa HE PpAacKpbIBAIOTCS H3-3a CHIDKEHUS B
TEMIIEpaTypHOM pEXUME B KOHIIE BEreTallil M HE Y4YacTBYIOT B OOpa30BaHHHM COOCTBEHHO
nponykra. C Ipyroil CTOpOHBI, P MEXaHU3UPOBAHHOW YOOpPKE XJIOTIKa HEBO3MOXKHO COOPaTh BECh
yporkaii 3a ouH cO0p, U OTEPH 1OILYCTUMBI.

. Tabnuua 2
I'VCTOTA PACTEHNU HA XJIOITKOBOM IIOJIE
(x071-BO KycTOB Ha paccTtosiuuu 10 cm, B 1IT.)
Ne n/n Ilo nposoprnocmsam B cpeonem
1 2 3
1 88 102 112 100,7
2 100 97 103 100,0
3 90 99 107 98,7
4 94 110 102 102,0
5 108 104 90 100,7
6 101 93 106 100,0
7 96 101 98 98,3
8 103 94 99 98,7
9 107 98 102 102,3
10 99 103 104 102,0
B cpennem 98,6 100,1 102,3 100,3
Tabnuua 3
BEC XJIOITKA-CBIPIIA B 1 KOPOBOUKE, r
Ne n/n Ilo nposoprocmsam
1 2 3 B cpeonem
1 6,78 5,86 6,27 6,30
2 5,78 6,24 5,63 5,88
3 5,06 5,44 6,49 5,66
4 6,06 6,37 5,92 6,12
5 6,74 6,11 6,34 6,40
B cpennem 6,08 6,00 6,13 6,07
Taobnuua 4
BUOJIOTNYECKASA ITPOAYKTUBHOCTD XJIOIMYATHUKA
Ne n/n Kon-60 kopobouex 6 1-m kycme no Kon-60 Cp. sec xnonka- buonoeuueckas
NPOBOPHOCTAM, UiM. KOpobouex 8 coipya 6 1 NPOOYKMUBHOCb
1 2 3 cpeoHeM, wim. KOpobouke, 2 XIONYAMHUKA, Y/2a
1 13 17 11 13,7 6,07 92,59
2 9 12 16 12,3 - 83,12
3 14 8 12 11,3 - 76,37
4 10 11 13 11,3 - 76,37
5 14 13 9 12,0 - 81,10
6 8 10 11 9,7 - 65,56
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No n/n Kon-60 kopobouex 6 1-m xycme no Kon-60 Cp. 6ec xnonka- buonoeuueckas
NPOBOPHOCTAM, WM. KOpoboUex 8 coipya 6 1 NPOOYKMUBHOCHIb
1 2 3 cpeonem, wim. Kopobouke, 2 XIONYAMHUKA, Y/2a
7 14 13 15 14,0 - 94,62
8 8 14 12 11,3 - 76,37
9 16 9 10 11,7 - 79,08
10 11 13 15 13,0 -=en 87,86
HUroro 11,7 12,0 12,4 12,03 81,31
Buvisoo

BrisiBiieHO, YTO B KOHIIE BEre€Talluy CPEHssl BBICOTA PACTCHUS XJIOMYaTHUKA cocTaBuia 87,25
cM u cytounbii pupoct 0,7-0,8 cm. ILIOTHOCTH KyCTOB XJIOITYAaTHUKA cocTaBmia npumepHo 100
ga 1 M> u 111 Teic/Ta. B omHOM KyCTe XJIOITYaTHWKa HaOMoJanoch B cpenHeMm 17,7 xopobOouek
xjionyatHuka. Ecnm ydecTh, 4TO Macca XJIONMKa-chIplla B OJHOM KOKOHE paBHa 5,79 1, TO
Ouosoruueckas MpoayKTHBHOCTH XJIomka coctaBuT 102,3 m/ra. dakTuueckas ypoXaiHOCTh XJIOMKa
cocraBmia 33 m/ra.
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N3YYEHUE BJIUSHUS MYYHHUCTOM POCBI
HA BETETATUBHbIM IEPUO/J 'EHOTHITIOB MATI'KOHU ITIIEHUIIbBI

©Kepumosa IllI. P., Hayuno-ucciedosamenbCKull UHCMUmym 3emiedenus,
2. baky, Azepboaiioxcan, zahid. mustafayev67@mail.ru

STUDYING THE POWDERY MILDEWS DISEASE EFFECT
ON THE VEGETATIVE STAGE OF Triticum aestivum GENOTYPES

©Kerimova Sh., Scientific Research Institute of Agriculture,
Baku, Azerbaijan, zahid mustafayev67@mail.ru

Annomayusi. VI3ydeHO BIMSHHME MYYHHUCTOM pPOCbl Ha BEreTaTUBHBIA MEpPUONA C
UCIOJIb30BaHUEM copTa MapokKo, HHTPOAYLHPOBAHHOTO U3 MEXIYHAapOJIHBIX CEJIEKIIMOHHBIX
neHtpoB B 2016-2018 romax, m mectHeix coproB Hypmy 99, Mupbammp 128 u Mypos.
HccnenoBatenbckyto pabOTy MNpPOBOAMIM B JABYX BapuaHTax (ONBITHOM (3apakKeHHBIN) U
KOHTPOJIBHOM (3710pOBBIii)) B 4-X MMOBTOPHOCTSIX. Y CTAHOBJICHO, YTO paccCMaTpUBaeMble cOpTa ObLIN
3apaykeHbl MyYHHUCTOH pOCOH B pa3HbIX (a3ax pa3zBuTHs (copT MapoKKo, HHTPOAYIIMPOBAHHBINA H3-
3a pyOexa B Havase (a3pl KymieHus, MecTHeId copT Hypmy 99 B koHIe ¢aszbl TpyOKOBaHUs, COPT
Mup0Gamup 128 B xoHie ¢a3bl KymeHus u copT Mypo B Hauasne (a3bl TpyOkoBaHus). ITH copTa
Ha OTJENbHBIX (pa3ax pa3BUTHA OBLIU 3apa)KEHBI HA PA3IMYHBIX YPOBHSIX, TO3TOMY MYyYHHCTasi poca
Mo-pa3HOMY BiHsiIa Ha (hasbl pa3BuTHs. B pe3ynbpTare McciaeoBaHuid yCTaHOBIICHO, YTO MYYHHCTAs
poca B OINBITHOM (3apaX€HHOM) BapHaHTE TIOBJIUSAB Ha MPOJOJDKUTEIBHOCTh BEreTalllH,
crocoOCTBOBaa €€ COKPAILIEHUIO, a B EPHO] OT (ha3bl KOJOLIECHUS O TOJHOW CIEeNOCTH 3€pHa —
YCKOpHJIa CO3PEBAaHUE, YTO B KOHEUHOM UTOI€ BBI3BAJIO CHH)KEHHE CTPYKTYPHBIX KOMIIOHEHTOB U
YPOKalHOCTHU NMPOAYKTA. BausHre MydHUCTON POCHI HA BET€TATUBHBIN NEPUOJ BO MHOTOM 3aBHCUT
0T OMOJIOTUYECKMX OCOOEHHOCTEH COPTOB, YPOBHSI 3apaxxeHusi, (a3 pa3BUTHS, BO BPEMsI KOTOPOTO
MIPOU30IILIO 3apaXKEHUE U MPOAOIDKUTETLHOCTH 3a00JI€BaHMUS.

Abstract. The article studied the effect of powdery mildews on the vegetative stage using
the Morocco variety, introduced from international breeding centers in 2016-2018, and local
varieties Nurlu 99, Mirbashir 128 and Murov. The research work was carried out in two versions
(experimental (infected) and control (healthy)) in 4 repetitions. It was established that the varieties
in question were infected with powdery mildews in different phases of development (the Morocco
variety introduced from abroad at the beginning of the tillering phase, the local variety Nurlu 99 at
the end of the booting phase, the Mirbashir 128 variety at the end of the tillering phase and
the Murov variety at the beginning of the booting phase). These varieties were infected at different
levels at different developmental stages, so powdery mildews affected the developmental phases
differently. As a result of the research, it was established that powdery mildews in the experimental
(infected) version influenced the duration of the vegetative stage, contributed to its reduction, and in
the period from the heading phase to full ripeness of the grain, it accelerated ripening, which
ultimately caused a decrease in the structural components and yield of the product. The effect of
powdery mildews on the vegetative stage largely depends on the biological characteristics of
the varieties, the level of infection, the developmental phases during which the infection occurred
and the duration of the disease.
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Knrouesvie cnosa: MYYHHCTasd poca, IMcHuIa, BETreTaTUBHBIN nepuoa.
Keywords: powdery mildews, Triticum aestivum, vegetative stage.

B Teuenue BereTanuu o3umasi MIIEHUIA TPOXOJUT COOTBETCTBYIOIIME (Pa3bl pa3BUTUS 3 CUET
0o0pa30BaHMs HOBBIX OPTaHOB WX UX (opMHUpoBaHUs. X0 (a3 pa3BUTHA, HHTEHCUBHOCTh pOCTa U
MPOXYKTUBHOCTHh 3aBHCAT OT psAga (PakropoB, B TOM UYHUCIE OT CTENEHHU IMOPAXKECHUS DPACTCHHUN
Oonie3nsamu. bone3Hn pacTeHHMi CIIOXKHBIH MaTOJOTHYECKUH MPOIECcC, OCIAONSIONNNA pa3BUTHE
KUBBIX OpPraHM3MOB U  BbBI3BIBAIOUIMM HapylieHWe B HUX MOP(PODU3HOIOTHUECKUX U
OMOXMMUYECKUX IpoleccoB. B 3T0 Bpems cHuXaercs NpPOIYKTUBHOCTh U KaueCTBEHHBIE
MOKa3aTejayu MPOU3BOIUMON CEIbCKOXO3SIMCTBEHHOM NPOAYKLMH. MaccoBoe 3apaxeHue 3epHa
MYYHHCTOW pOcoil B (pa3e KOJOUICHHWS NPUBOTUT K YCHICHHIO TPAHCIHPALUU B JIUCTHSIX U
HapylLIeHHIO mporecca QorocuHre3a. B pesynbrare MOryT BO3HHKHYTH ONpEICNICHHBIE IMOTEPU
ypoxasi u3-3a BO3ACHCTBUS Oose3Hu [4].

MyuHucTast poca B ToJpl OOJIBIIOr0 KOJIMYECTBA OCAIKOB U BJIAXXHOCTU BJIMSET HAa Pa3BUTUE
pactenus Oosbliie, 4yem apyrue 6omae3nu [3].

Mamepuanvt u memooul

Brusinue 3a0oneBaHUsT MyYHHUCTOW POCOM Ha MPOJODKHTEIHHOCTH (eHONIOrHdeckux (a3
COpPTOB MUIEHMIIBl M3y4Yald C HCIOJb30BAaHUEM MECTHBIX COPTOB Msrkoil mmeHunsl Hypmay-99,
Mup6ammp-128, MypoB M HHTPOLYLHPOBAHHOI'O YYBCTBUTEIBHOIO cOpTa MapoKKaHCKUI Ha
AnIepoHCKON OnbITHOM craHMu. OLeHKy 00pa3loB ¢ MyYHHCTOW POCOM M3ydajau Ha OCHOBE 9-
O0autbHOM mIKambl, paspaboranHoii H. CumnakoBuuem (1966), mupoko HCHIOIB3yeMOW B
€BPOIEIMCKUX CTpaHaX, U HA OCHOBE METOAMYECKUX IIOKazareneH, npeioxkeHHslx B. 1. Kpusuenko
u ap. (1980) [7].

OnHUM U3 OCHOBHBIX METOZ0B OOpHOBI C MyUHUCTOM POCOM SIBIISETCS CO3JaHHE YCTONYMBBIX
COPTOB U OBICTPOE BHEAPEHUE UX B X0341cTBO. [[0BbIIIEHNE IPOYKTUBHOCTH PACTEHUM 3aBUCUT OT
U3YyYEHUs UX YCTOMYMBOCTU K aOMOTUYECKUM U OMOTHUYECKHM CTPECCOBBIM (hakTopam, pa3paboTKu
TEHETUYECKHUX OCHOB TOJIEPAHTHOCTH, ONIPENEIICHUSI I CO3JaHUsl YCTOMUMBBIX COPTOB [2].

Pezynemamut u oocyscoenue

C 570l 1Eenbl0 B AMNIIEPOHCKOM IOJCOOHOM OMNBITHOM XO3SMCTBE OMNPEAENSIN TUHAMHUKY
pa3sBUTHS MYYHHCTOM pOCHI B pa3HbIX (peHodaszax (LBeTeHHEe-KoJOlIeHne, (POpMUPOBAHNE 3€pHA,
MOJIOYHAsl CHENIOCTh, BOCKOBAas CIEIOCTb) Yy COPTOB, OTIMYAIOIUXCS BOCIPUHUMYHUBOCTBIO.
Wccnenopanuss NPOBOAMIM HA YdYacTKaX Iuomanpio | M2, B 2 BapuaHTax (ONphICKAHHBIE
(YHTUIIOM U 3apa)KeHHbIE), B 4 TOBTOPHOCTSX.

Kak BugHO u3 PucyHka, Mo CpaBHEHHMIO C 3apaXEHHBIMU (ONBITHBIMU) BapHaHTaMHU B
OIPBICKAHHBIX (YHIMIMJIOM (KOHTPOJIBHOM) BapHaHTE IOBEPXHOCTh JIMCTHEB OblIa 3apakeHa
MYYHHCTOH pocoit Gombiie u mokpsiBana 50,0-95,0%. Camasi BbICOKasi 3apak€eHHOCTh B 00OHMX
BapuaHTax HaOmomamach y copra Mapokko (95,0 u 25,0% cOOTBETCTBEHHO), a camasi HU3Kas y
copta Hypmy-99 (50,0 u 10,0% coorBercTBeHHO). [lockonbKy y copra Mapokko 3apakeHHOCTb
MYYHHCTOM pPOCOW COBMajo K Havyaimy ¢a3bl KyIIEHHUs, 3apakeHHOCTh BO30OyauTeneM B asze
KOJIOUIEHHUs1 cocTaBmwia 9 OamioB u 95%, mo3ToMy BiIUsHHE OOJE€3HM Ha BETeTaTHBHBIN MEpPHO
ObUT0 OoJibIIe, UeM y ApyTrux copToB. B ominuue ot copra Mapokko, copt Hypmy-99 611 3apaken
(7 6ammos, 50%) mMyyHUCTOW pocoil B KoHIE (Da3bl TPyOKOBaHHs, TIOITOMY BIHSHHE OOJE3HH Ha
BEreTallMOHHBIN MepHo/ ObUIO MEHBIIIE IO CPABHEHUIO C JPYTUMH COPTaMHU.
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Mopoxkko |

Mypos I Mopoxkxko |l

== 0aJ1
==0p

Mypog | Hypay-99 |

Mup0arup-128 11 Hypay-99 1l

Mup6ammp-128 |

Pucynok. 3apakeHHOCTh COPTOB MYYHHCTOH pOCO B KOHTPOJIBHOM (ONpPBICKaHHBIN GyHrummmom) I u
onbeITHOM (MHGUIMpoBaHHOM) I BapuanTax, B 6aimtax u %

[Tockonpky MupOammp-128 Obl1 3apakeH B KOHIE (a3bl KylleHUs, ymepd B IEepUOJ
BEreTaluy ObUl OOJbILE, YEM y JPYTHX MECTHBIX COPTOB, B 3aBUCHUMOCTU OT YPOBHS 3apa’k€HUs
(8 6amnos, 80%) B daze konomenus. Copt MypoB ObLT 3apakeH B Hauaje (a3bl TpyOKOBaHUS, TaK
YPOBEHb 3apaXCHHOCTU OoJie3HbIO B (ha3ze KonomieHus coctaBui 8 6amioB (70%), BiusHUE Ha
BETCTAIIMOHHBIA Tepuoy ObuIo Oosbmie, yem y copra Hypmy-99, u MeHblne, 4eM y copra
MupOarup-128.

BereratuBHbIil Iepuo, SBASIOMIMNACA OHUM M3 OCHOBHBIX IPU3HAKOB IIPH OLIEHKE PACTEeHUN
B CEJICKIIMOHHOM IIpOLiecce, BapbUPYET B 3aBUCUMOCTH OT F€HOTHIIUYECKHX 0COOEHHOCTEH COPTOB
U OPUPOJHO-KIMMATHYeCKUX yciaoBuil. [loaTomy B TeueHue BEreraTMBHOIO IEpHOAA
MPOAOJKUTENBHOCTh  OTHENbHBIX (a3 pa3BUTHUS BapbUpyeT B 3aBUCUMOCTH OT YCIIOBUHN
arpoTeXHUYECKOrO  BBIPALMBAHMS, MPUPOAHO-KIMMATHYECKMX U OHOTHYECKHX (DaKTOPOB.
BereraTuBHBIM MEpPHOAOM OJIHOJETHUX 3JIAKOBBIX PACTEHMH MPHUHATO CUUTATh MEPUOJ OT
npopacTanus (BCXOJIOB) CEMSH /10 MOJHOTO CO3PEBAHMS 3€pHA. 3a 3TUMHU PACTEHUSMHU, HAYMHAs C
BCXOJIOB, TPOBOJWINCH PETYISpHbIE (EHOJIOTrMYecKHue HAONIONEHUSI C LEJIbI0 ONpeesieHus
ocobeHHOcTel (a3 pa3BUTHS HUCCIEIYyEeMbIX COPTOB B BEereTaTuBHBIM mnepuon. B pesynbrare
(beHonornyeckux HaOMIOCHUH YCTaHOBJIEHO, YTO BCXOJbl Ha ONBITHOM IOJie HaONOAaINCh B
nepuoa ¢ 10 mo 12 HosOpsa. Tak y copra Mapokko, B3TOrO 3a CTaHJApT, BCXOAbI HAOIIOJAINCH
12 Hos0ps B oboux BapuaHTax, y ckopocmnenoro copra Hypmy-99 12 Hos0ps, a y Ipyrux
UCCIIeIOBaHHbIX copToB MupOamup-128 u MypoB 10-11 nHos6ps. Ilepuon ot mpopacranus 10
KymeHusa cocrasun 20 aHe y copra Mapokko, 22 nHsa y copra Hypmy-99, 30 nueli y copToB
MupOamup-128 u Mypos. Pasznuna mexay copramu HaOmrofanach, HauMHas C Hayana (¢asbl
KyIIEHHs, TaK copT Mapokko BCTynuil B 3Ty a3y 2 nekabps, Toraa Kak ocrajbHble copra 4—11
nexabps. B nawane 5Toil (a3pl paznuumii Mexay BapuHaHTaMH He HaOmomanoch. B konue ¢assl
HaOII0AI0Ch OTIIMYHME cOpTa MapoKKo, 4TO OOBSACHSETCS 3apaXCHUEM JaHHOTO COPTa MYYHHMCTOH
pocoit B (aze kymeHus. [Ipuw CHUITBHOM 3apak€eHWHW KOJWUYECTBO CTeONiel yMEHbIIaeTcs,
MIPOAOJKUTENBHOCTD NIEPHO/Ia KOJIOUICHHS! YUTMHSETCS, CO3peBaHue yckopseres [S].

PacTutenbHbIi opranu3M mperepreBaeT Mopdosornyeckie U (HU3NOIOTHIeCKUe U3MEHEHUs
[0J] BJIMSHUEM TATOTeHHBIX (DAaKTOPOB, YTO B KOHEYHOM MTOTe OTPULIATEIIBHO BIMSIET Ha
(dbopMupoBaHue ypoxasi U BbI3bIBAET CHIYKEHHE €r0 IPOAYKTUBHOCTH [8].
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IIponyKTUBHOCTh pAcTEHUI CYIIECTBEHHO 3aBUCUT OT aKTUBHOCTU (POTOCHHTETUYECKOTO
anmnapara B TEYEHHE BETeTaTUBHOIO MEPHOa. YCTAHOBIEHO, YTO AMHAMHKA POCTa OMOJIOrHYeCKOn
Macchl B OHTOTE€HE3e MeEHseTcs OT (DU3MOIIOTHYECKHX OCOOEHHOCTEH copToB, a3 pa3BUTHUA U
BIMSHUSA (PAKTOPOB BHEIIHEH cpensl [1].

B pesynbrate pasiuMyHBIX MCCIENOBAHUM YCTAHOBIEHO, YTO PACTEHHs COIPOTHUBISIOTCS C
psana OMOXMMHYECKMX M (PU3HOJIOTMYECKMX H3MEHEHUH, B TOM 4YHCIE C HeOIaronpusTHbIMU
YCIIOBUSIMU OKpPY’KaroIlel CpeJibl, UHAYKIMEH pa3IMuHbIX [€HOB, UTPAIOLINX ONPEAEIEHHYIO POJib B
ajanTanuu K crpeccy [6]. Peakmust Ha cTpeccoBble (akTOpbl pa3iHyaloTCsl B 3aBUCHMOCTH OT
IeHOTHUIIA, TPOIOJKUTEIBHOCTH cTpecca U (ha3bl pa3BUTHs pacTeHus [9].

[TpomomkuTeIbHOCTS (a3 pa3BUTHS B BEreTaTUBHBINA Nepro cocTaBisiia 82—87 nHelt B (aze
KYIICHUs, OCHOBHAsl pa3HMIlAa HaOIIOmanach, HauMHas ¢ (pa3pl TPyOKOBaHUS, W BapbUpOBaja B
3aBUCUMOCTH OT OHMOJIOTMYECKHX OCOOCHHOCTEH, B3ATBHIX JJIS MCCIENOBAHUS COPTOB. XOTS jaara
Havana (28 ¢espans) dasel TpyOkoBanus y copra Hypiy-99 B Bapuante | Obuia Ha 8 u 9 nHe#
paHble, 4yeM y coptoB Mupbammp-128 u MypoB, a B Bapuante Il Ha 5 m 7 aHe#l paHnbiie.
[TponomxurensHOCTh (a3sl TpyOkoBanus y Hypmy-99 B Bapmante 1 cocraBmna 42, B Bapuante 11
43 nua. Dta pa3Huna y copra Mapokko B Bapuante | cocraBuia 6 nueit u 5 queit B Bapuante 1.
Bce wusywaemble copra Berymanu B ¢a3zy komomenus Bo Il um Il nmekage ampens.
ITponomxuTenbHOCTh (pa3bl KOJOUIEHHs Oblla MPUMEPHO OJUHAKOBOW y COPTOB, BCTYIHUBLIMX B
nanHyio (aszy B pasHoe Bpems. Kak BUIHO W3 TaOIHIBI, MPOIOHKUTEIBHOCTD (ha3bl KOJOMICHUS
Obuta OoJbIIE B OINBITHOM BapuaHTe (3apaKeHHBIN), Ye€M B KOHTPOJIHHOM (OINPBICKAHHBIH
GyHruIuAOM). OTO MOXKHO OOBSICHUTH TEM, UYTO COPTA 3apa)karoTcs MYYHHCTOM pOCOM, HAYMHAs C
¢azbl kymenus. Copra Mapokko u Hypny-99 Berynunu B a3y uBerenust B oooux Bapuantax B 111
nekazae ampens, a copra Mupbamup-128 u MypoB B | nekane mas. OkxoHuaHue nepuona
(dbopMupoBaHUs 3epHA Y 000MX U3ydaeMbIX cOpTOB coBrnayio Ha | u Il mekamy mas ¥ mpoIoKaIOCh
6-9 nueii. Crxopocnensiii coptr Hypny-99 Berynun B ¢a3y gopmupoBanus 3epHa B KOHTPOIHHOM
BapuaHTe (ONpbICKMBaHUE (YHIMLUIOM) PaHbLIE, YeEM B ONBITHOM BapuaHTe (3apaxeHHbIN). CopT
Hypny-99 B Bapuante | BcTynmn B ¢a3zy MonmowHoil crenoctd 3epHa Ha 4-10 pgHel panbiie B
OTJIMYHME OT OCTAJIBHBIX COPTOB, a B (hasy BOCKOBOM CMeENOCTH 3epHa Ha 3—9 AHEW paHbiie U
COOTBETCTBEHHO Ha 4—12 nueit u 1-10 gueil panpiie B Bapuante II. B pesynwrare uccienoBanuii
YCTAHOBJIEHO, 4YTO B (hazax mocie ¢a3bl KOJOLIEHHWsS pa3BUTHE MPOUCXOIUT ObicTpee, a
MIPOAOJKUTENBHOCT (pa3 COKpaIlaeTcs M3-3a BO3AEUCTBUS MyUHUCTON POCHI Y M3y4aeMbIX COPTOB
B ONBITHOM BapHaHTE.

Ilepuon ot a3bl KoomEHHs JO MOTHOTO CO3PEBAHUS 3epHAa BapbHPOBAI B 3aBUCHUMOCTHU OT
CTEIEHH 3apaXeHUsI MyYHUCTON pOCOil B rojibl UCCIeIOBaHUN. DTOT Nepuo OblI KOPOTKUM (48 1
36 nHEW B 3aBUCUMOCTH OT BapuaHTa) y copTra Mapokko, 0oyiee BOCIPUUMYHBOTO K 3a00JI€BaHUIO,
u juHHBIM (51 1 47 nHel cooTBeTCTBeHHO) Y copTa Hypmy-99, 6osee ycTOMYMBOTO K MyYHUCTOM
poce. ¥V coproB Mupbammp-128 u MypoB 3TOT moka3zaTelb HaXOAWICS B INPOMEXKYTOUHOM
MOJIOXKEHUM U cocTaBisil 48 u 41 nenb, 48 u 42 nHs cooTBeTcTBEHHO. [lepron ot (a3sl KoiomeHus
710 TIOJTHOTO CO3PEBAaHUS 3€pHa B ONBITHOM BapHaHTE (3apa)kK€HHOM) Y BCEX M3YUYE€HHBIX COPTOB ObLI
Kopoue B mpeaenax 4—12 gHedl MO cpaBHEHUIO C KOHTPOJIbHBIM BapHaHTOM (OMPbICKaHHBIN
¢byurummaom). IIponomKUTensHOCTh BEreTallii B 3aBUCUMOCTH OT BapuaHTa coctaBuia 207 u 204
nHs y copra Hypmy-99, KOTOpbIl SBISETCS CKOPOCHENBIM W MEHEE BOCHPUMMYUBBIM K
3aboneBanuio, 209 u 201 neHb y copra MapoKko, KOTOpBIH SBISETCS CKOPOCIENBIM, HO Oosee
BOCIIPUMMYHUBBIM K MYYHHCTOH poce. Y coproB Mupbamup-128 u MypoB 3TOT mMokasarenb
coctaBmi1 215 n 209, 216 1 212 gHENH COOTBETCTBEHHO.
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Buvisoout
Takum 006pa3oM, B OMBITHOM (3apa)X€HHOM) BapUaHTE MYYHHUCTas poca MOBJIMSB Ha MEPUOJ
BEreTallMi COKPATUIIA KOJMYECTBO JHEH M B MEPHOA OT (ha3bl KOJOIICHUS J0 MOJHOTO CO3PCBAHMUS
3epHa YCKOpWJIA CO3PEBaHHE, YTO B KOHEYHOM HTOTE CKAa3aJl0Ch HA CHIDKCHHH CTPYKTYpPHBIX
ANIEMEHTOB M YpO)KaWHOCTU. BrwsiHue 007€3HM MYYHHCTOH POCHI Ha BETCTAIMOHHBIA IEPHOI
3aBUCUT OT OHWOJOTHMYECKUX OCOOCHHOCTEW COPTOB, (Pa3bl pa3BHTHS, B KOTOPOH IMPOUCXOIMUT
3apakeHue 00JIE3HBIO, YPOBHS 3aPAKEHUS U MPOJOKUTEIHLHOCTH 3a00JICBaHUS.
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BLOOD-BIOCHEMICAL INDICATORS
OF WHITE TEXAS, PHARAOH QUAILS DURING TEMPERATURE STRESS

©Mammadova A., Ganja State University,
Ganja, Azerbaijan, aytacmamedova@gmail.com

TEMATO-BUOXUMHYECKUE IOKA3ATEJIX MEPEINEJIOB HOPOJIbI TEXACCKHI
BEJIBI, ®PAPAOH TP TEMIIEPATYPHOM CTPECCE

©Mameoosa A. A., [ HOMCUHCKULL 20CYOAPCMBEHHbII YHUBEPCUMEN!,
2. [anoorca, Azepoatiosican,aytacmamedova(12@gmail.com:

Abstract. In the development of poultry farming in Azerbaijan, there are big changes in
the microclimate indicators in the building due to the rise in temperature in the summer months.
The variability in the microclimate, in turn, affects the productivity of the birds and the blood-
biochemical indicators. The research work was carried out on White Texas, Pharaoh meat-oriented
quails in laboratory no. 23 of the Anatomy, Pathoanatomy and Pathophysiology department of
the Azerbaijan State Agrarian University’s training and practice center for quail breeding.
The experiment was carried out mainly in hot summer days depending on the air temperature, and
during the experiment, the indicators formed in the homeostasis of the quails along with their
productivity were clarified. In order to investigate the reasons preventing high yield from White
Texas, Pharaoh quails during temperature stress, we aimed to study the factors affecting their
homeostasis along with studying other factors. In the article, a change in the feed ration of quails
was made in order to avoid the negative factors created in homeostasis caused by temperature stress
which occurs frequently among quails in the summer months. It is better to keep full-grown quails
in cages under the shed during the warm months. We reduced the amount of corn, wheat and barley
used in the ration and replaced it with other non-traditional feeds determining the period in advance
when temperature stress will increase. To prevent changes in homeostasis, acorn flour from non-
traditional forages was used in the feed ration. This feed supplement-acorn flour was applied to
each quail per a day in order to increase temperature tolerance during temperature stress.

Aunomayus. Ilpym pa3BUTHM NTULEBOACTBA B AsepOaiijpkaHe NPOUCXOASAT OoJblINe
M3MEHEHUsl TOKa3areled MHMKPOKJIMMaTra B 3/1aHUU H3-3a IOBBIIEHHUS TEMIEpaTypbl B JIETHHE
MecsAubl. M3MeHYMBOCTh MHKPOKJIMMaTa, B CBOIO OYEpENb, BIMAET HA MPONYKTUBHOCTb NTHI] U
OMoXMMHMUYECKHEe ToKa3arenu KpoBH. HayuHo-uccrienoBarenbckas paboTa NpPOBOAMIACH Ha
nepenenax MopoAbl TEeXacCKui Oenbld, ¢apaoH MSICHOW HampaBiIeHHOCTH B jaboparopum No23
Kaenpbl «AHaToMHs, TaTaHATOMUS W NATOPU3UOIOTUS» YUEeOHO-NPAKTUYECKOrO LEHTpa IO
pasBeieHUI0 mepenenoB  A3epOaifJKaHCKOTO TOCYIapCTBEHHOIO arpapHOro yHHMBEPCHUTETA.
OKCIIEpUMEHT MPOBOAWICS MNPEUMYLIECTBEHHO B JKApKHUE JIETHUE JHHU B 3aBUCHUMOCTH OT
TEMIIEpaTyphl BO3AyXa, B XOA€ OKCIEPUMEHTa YTOYHSUIMCH MOKa3aTenu, (opMmupyomuecs B
rOMeocCTa3e MepernesioB, a TakkKe UX MPOTYKTUBHOCTb. J[JIsl BBIACHEHUS MPUYUH, MPEMSITCTBYOLINX
MOJYYEHUIO BBICOKOH MPOAYKTHUBHOCTH IIE€PEIENIOB IOPOJBl TeXacCKUil Oenblil, (apaoH mpu
TEeMIIepaTypHOM CTpecce, Hapsdy C JpyruMHu (pakropamMu Mbl MOCTAaBUJIM Mepen coOoil 3amgady
M3Yy4UTh (DaKTOPBI, BIUSIONIUE HAa UX TOMEOCTa3. B craThe mpon3BeeHO U3MEHEHNE pallioHa KopMa
MIeperesioB BO N30ekaHNe HEraTUBHBIX (DAKTOPOB, BBI3BAHHBIX TEMIIEPATYPHBIM CTPECCOM, KOTOPBIH
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4aCTO BO3HHUKAET y IEPENENOB B JIETHUE MECALBI M CO3JAeT HapylleHHWe romeocrasa. B reroe
BpeMs rojia IMEpEreoB JIy4lle COAepX aThb B KIETKax MOJ HaBecoM. MBI 3apaHee ONpeaeiavIn
MEepUOJl, KOTa TEeMIEPAaTypHBIA CTPECC YCHIIMTCS, COKPATUIIM KOJIMYECTBO HCIIOJIb3yeMOU B
palroHe KyKypy3bl, NIICHUIBI U SIYMEHS U 3aMEHWJIM €€ JPYTUMHU HETPATUIIMOHHBIMU KOPMAaMH.
Jlnst npeioTBpalleHysl U3BMEHEHH TOMEeoCTa3a B pallMOHE KOPMOB UCIIOJIb30BAJIN JKETYACBYIO MYKY.
JlaHHy!0 KOpPMOBYIO [100aBKY BBOAMIIM Ka)X/JOMy IIeperneny B KOJIMYECTBE 5 T' B CYTKU MJis
MOBBIIICHUS TEPMOYCTOMYUBOCTH MPU TEMIIEPATYPHOM CTpecce.

Keywords: temperature, quails, stress, homeostasis, platelets, haematology, humidity,
microclimate, air exchange.

Kniouesvie cnosa: Temmeparypa, mepernesua, CTpecc, TOMeoCTas, TpPOMOOLUTHI, TeMaTOIOTHs,
BJIQXKHOCTh, MUKPOKIIUMAT, BO3AYyX000MEH.

The interest in the study and use of quails is due to the high nutritional value of its meat and
eggs. At present, keeping and raising quails in Azerbaijan is also carried out in many backyard
farms. In the process of studying quails, it was found that after they were domesticated, they lost
their ability to fly with wings, build a nest for themselves, and sleep on their backs. The most
widespread in the world are Japanese quails, which lay 250-300 eggs per year, and their live mass
varies between 90-100 g. It is known that this breed quickly reaches sexual maturity in 35 days [1,
3, 10].

Quail meat has a high taste quality and is distinguished by its delicate consistency, juiciness
and pleasant aroma. Although quail eggs are five times smaller than chicken eggs, they contain 2-3
times more phosphorus, potassium, iron, and vitamins (group A and B vitamins). One of the main
goals in raising quails is related to the presence of 5 times more phosphorus, 7.5 times more iron
(Fe), 6 times more vitamin Bi, and 15 times more vitamin B> than chicken eggs. D vitamin is in
active form in quail eggs. In addition, quail breeding is a profitable and efficient field of business
that brings large profits in a short period of time without investing large amounts of money [2, 8].

Taking into account the above, a coordination center for quail breeding was established at the
Azerbaijan State Agrarian University under the leadership of Professor A. E. Taghiyev. With the
participation of that center, a Quails training center on breeding operates here to keep 108,000
quails per year. At present, 4 doctoral students are doing scientific research in that center. Currently,
the most common quail of the Japanese breed is kept in Azerbaijan. However, when meat-oriented
quails are kept in Azerbaijan, their productivity is very low, and the percentage of safe keeping
among them is 60-70% [9, 11, 15].

In order to investigate the reasons that prevent high production of meat-oriented White Texas,
Pharaoh quails in our country, we set out to study other factors and also to investigate the factors
affecting their homeostasis. The purpose of conducting the research is to study the changes that
occur in the homeostasis of quails during temperature stress in the summer months. The aim is to
evaluate the physiological state and productivity of White Texas meat-oriented quails during
temperature stress and to prevent abnormal changes in homeostasis of quails by bringing air
exchange to zoogihygienic norms during temperature stress. The study of the influence of various
factors on the homeostasis of quails showed that such research works were not carried out in
Azerbaijan or in other countries.

Materials and methods
The research case was carried out in 2016-2020 at the Quail Breeding Training-Practice
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Center of the Azerbaijan State Agrarian University, in the vivarium under the Veterinary Medicine
and Zooengineering faculty, and laboratory examinations first at the Non-communicable Diseases
department, and then in laboratory no. 23 of the Anatomy, Pathoanatomy and Pathophysiology
department. Various methods were used to investigate the effect of stress on the homeostasis of
quails and to prevent the physiological changes that occur during the rise in temperature in the hot
climate zones of Azerbaijan. In order to prevent negative factors appeared in hemostasis by
temperature stress which frequently occurs among quails in summer months, the feed ration of
quails was changed, thus the amount of corn, wheat and barley used in the ration was reduced and
replaced with other non-traditional meals.

In order to prevent changes in homeostasis by reducing the effects of high temperature on
quails during the study, the meal of a corn flour from non-traditional feeds was used in the feed
ration. This feed supplement was implemented to increase temperature tolerance during temperature
stress. Acorn flour was applied to each head of quail in the amount of 5 g per day. In order to reduce
the effect of temperature, Lybecrin preparation was added to the water that the quails drank. It is
used by adding 0.5 liters of Lybecrin to 1000 liters of water. 10 ml of the obtained solution was
applied to each head of quail during the period of temperature stress.

Clinical, physiological, zoohygienic, biological, economic methods were used during the
research. In order to conduct the research, the microclimate indicators were first determined in the
building. When determining the microclimate, electronic thermometer, psychrometer, thermograph
and hydrograph, UT.2 brand gas analyzer, catathermometer and Krotov’s apparatus were used. In
order to analyzing blood samples, inmost research studies, after determining erythrocytes,
hemoglobin, platelets, leukocytes, basophils, eosinophils, pseudoeosinophils, lymphocytes and
monocytes using the EDTA K2 device at the laboratory named after H. Hajiyev in the Veterinary
medicine faculty of ASAU and the Beckman coulter AU 480 device in Policlinic named after Abbas
Sahhat in the city of Ganja, albumin, alphaglobulin and gammaglobulin were determined, which are
protein fractions of blood-biochemical indicators. During many experiments, the amount of total
protein in plasma was investigated and used.

Research results and their discussion
In order to investigate the effect of external factors on the internal environment of the quails
which is kept under the shed, the internal environment of the quails was clarified by applying the
following Table. At the same time, biochemical indicators of quail blood were determined during
the experiment.

Table
BIOCHEMICAL INDICATORS OF QUAILS DURING THE TIME WHITE TEXAS AND PHARAOH
QUAILS ARE KEPT UNDER THE SHED WITH HIGH TEMPERATURE CONDITIONS (M=+m)

Indicators Groups
control experiment

White Texas Pharaoh White Texas Pharaoh
Total protein, g/l 34.0£1.51 38.7+1.59 42.4 £2.06 45.3+1.59
ALT, mmol/l 0.7+0.1 1.1+0.2 1.9+0.2 2.2+0.1
AST, mmol/l 2.0+0.2 2.3+0.2 2.8+0.3 3.0+0.2
Creatine, mgmol/I 76.0+£3.0 73.0+£2.8 60.4+1.9 57.6£1.6
Immunoglobulin serum 11.7+0.7 10.9+0.9 8.1+0.6 7.7+£0.7

Note: ALT— alanine aminotransferase; AST — aspartate aminotransferase
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As can be seen from Table, the ingredients in the feed ration used in the experimental group
were 42.44+2.06 g/l in White Texas quails and 45.3+1.59 g/l in Pharaoh quails despite a slight
decrease in the amount of total protein. In the control group, it was correspondingly recorded 8.4 g/l
and 6.6 g/l less, which can be attributed to the fact that the application of C vitamin used during
temperature stress could not fully increase the resistance of quails to temperature stress.

The studied alanine aminotransferase (ALT) decreased very low (0.7+0.1 and 1.1£0.2) in the
quails of the control group, which it caused changes in the skeletal muscles of the quails at 40-49
days of age. It was also determined that the change in the skeletal muscle is felt more clearly in the
lower limbs. Such a case was observed in aspartate aminotransferase (AST). In general, AST-
aspartate aminotransferase is an intracellular enzyme involved in the replacement of amino acids.
This substance is mainly an endogenous enzyme and belongs to the transferase group, which is
directly involved in the synthesis of glucose that enters the liver in the body. During temperature
stress, the aspartate-aminotransferase enzyme participates in the emergence of ketone bodies and
glucose in the period of decreasing glucose in the organism. As seen in Table, here, in the control
group, AST has also decreased. In the control group, this indicator was defined as 2.0+0.2 mmol/l in
White Texas quails, 2.3+0.2 mmol/l in Pharaoh quails, while it was accordingly 28+0.3 mmol/l and
3.0+£0.2 mmol/l for quails kept in experimental groups.

Conclusion

1. It is better to keep quails in cages under the shed in warm months, the building must be
provided with ventilation devices.

2. By determining the period when the temperature stress will increase in advance, from 11:00
a.m. to 17:00 p.m. on the day of the temperature stress, in order to increase the stress resistance of
the quails, acorn flour from non-traditional feeds and Lybecrin preparation should be added to the
feed ration of quails kept for meat for up to 49 days.

3. Experience shows that Pharaoh quails are better adapted to hot climates, they do not
completely lose their productivity during temperature stress in contrast to the White Texas quails. In
the regions where heat is observed for a long time in Azerbaijan, it is better to reduce the effect of
temperature stress by various methods, and instead of White Texas quails, Pharaoh quails should be
kept under sheds in farms.
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PACITPOCTPAHEHHUE MOHHE3HNO3A KPYITHOI'O POTATOI'O CKOTA
B HAXYBIBAHCKO ABTOHOMHOM PECIIYBJIMKE
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MONIEZIASIS DISTRIBUTION OF CATTLE IN NAKHCHIVAN AUTONOMOUS
REPUBLIC
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Annomayus. B craTthbe NPUBOIATCA OCOOCHHOCTH pPACHpPOCTPAHEHUs, HHTEHCUBHOCTh H
OKCTCHCUBHOCTb HWHBA3WU KPYIHOIO0 poraroro CKOTa MOHHE3HUAMH, CBA3AHHBIC C IPUPOJHO-
KIIMMaTHU4YC€CKUMHU, SKOJOTUYCCKHUMU U aHTPOIIOICHHBIMU q)aKTOpaMI/I. yCTaHOBI/IJII/I, qTo C06paHHBI€
LIECTO/IbI MPEACTABIEHBI ABYMs BUunamu: Moniezia expansa u M. benedeni i KUBOTHBIE 3apa’KEHBI
MOHHE3USIMHU BO BCeX 00CIeI0BaHHBIX 30HAX. 3apayKEHHOCTh KUBOTHBIX MOHUE3USIMU B HU3MEHHOMN
30He pocrurana 36,2%, B npearopuoit 42,7 u B ropuoit 23,6%. MurencuBnocts unBaszuu (M) y
KUBOTHBIX B XO3SMCTBaxX cocTapisijia oT 3 10 28 9k3. OOHapyXMBaJM WX BO BCE CE30HBI roja,
MPEUMYIIECTBEHHO BECHOM U OCEHBIO.

Abstract. The article shows the peculiarities of distribution, intensity and extensiveness of
cattle infestation with moniezias, associated with natural-climatic, ecological and anthropogenic
factors. In the territory of Nakhchivan AR were detected 2 species of moniezias of cattle: Moniezia
expansa and M. benedeni. In the lowland zone of Autonomous Republic, the rate of infection of
cattle with monieziasis is more 36,2%, in the foot-hill zone is 42,7% and in the mountain zone is
23,6%. The intensiveness of infection of cattle was from 3 to 28 specimens.

Kniouesvie cnosa: MOHME3MO03, KPYIHBIN pOTaThlii CKOT, F€IbMUHTBI, HHBa3HH.

Keywords: monieziasis, cattle, helminths, invasions.

Ha rore-3anane Azepbaiinkana, B ycnoBusix HaxubiBanckoit ABToHoMHOM PecryOnuku cpenu
KpPYIHOI'0 pOraToro ckota Haubosiee HIMPOKOe paclpoCTpaHEHHUE UMEET MOHUE3HMO03, BbI3bIBAEMBbII
JICHTOYHBIMHM TEJIbMHHTAMH HECKOJbKMX BHUIOB M3 cemeiicTBa Anoplocephalidae. Monuesuu
OTHOCATCA K HauOosiee IMaTOreHHbIM BO30YIUTENSIM TeJIbMUHTO30B M HAHOCAT 3HAYUTEIbHBIN
HSKOHOMHYECKHH yiepO XKMBOTHOBOACTBY. CKJIaJbIBAaETCSl OH M3 MaJeKa U BBIHYXJACHHOTO yO0os
OOJNBbHBIX KMBOTHBIX, CHID)KEHUS TPOJYKTHMBHOCTH, MPHPOCTa MacChl Tela U €CTECTBEHHOM
pe3ucTeHTHOCTH opraHu3ma. O pacnpocTpaHEHMM MOHHME3M03a KPYIHOIO pOraroro CKora B
Azepbaiipkane coobmanu psa aBropoB [1, 3, 5]. Pa3Butue mecron mpOUCXOAUT C y4acTHEM
Ne(UHUTUBHBIX U TPOMEXYTOUYHBIX X031€B (opuOaTuaHble Kiemu). MOoHHE3H03 KBaYHBIX Mayo
M3y4YeH Ha TEPPUTOPUN aBTOHOMHOM pecryOnuku [4, 6].
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Mamepuanvl u memoovl

B teuenne 2020-2022 rr. B 4YacTHBIX XO3siMcTBax W3 6 pailoHoB HaxubiBanckoii AP,
PACTOJIOKEHHBIX B PA3UYHBIX MPUPOJHO-TEOTpadUUIeCKUX 30HAX (HU3MEHHOHW, MPEATOPHOH H
ropHOif), ObII0 YOUTO 425 TrON. KPyHmHOrO pOraTroro CKoTa B Bo3pacTe OoT 6 Mec u crapuie. s
OTIpe/IeTICHUS] UX 3apa)KEHHOCTU PAa3HBIMU BHUJAMU MOHHE3MH MPOBOIMIN T'€IbMUHTOJIOTHYECKOE
BckpbITHE (110 CkpsiOuny (1928)) ToHKOTO KUIICUHUKA.

ConepkxuMO€ TOHKOTI'O KUIIEYHHKA UCCIIEI0BAIM METOIOM IOCJIE0BATENBHOIO IPOMbBIBAHUS,
0o0OHapyKEHHBIX MPHU 3TOM IiecTof] pukcupoBanu B 60%-HoM 3TaHOJIE, TOACUYUTHIBAIU (OTACIBLHO OT
Ka)XJIOTO )KMBOTHOTO) M uaeHTHHUIMpoBaiu [2]. Bcero codpanmu 752 5k3. reabMuHTOB. Kpome Toro,
MetonoMm DromnebopHa nccnenosanu 1431 mpoly dekanuii KUBOTHBIX.

Pesynomamot u o6cyscoenue

YcraHOBMIIM, YTO COOpaHHbBIE LECTO/bl MPEACTaBIEHbl AByMs BUAaMu: Moniezia expansa u
M. benedeni. )KuBoTHble 3apakeHbl MOHHE3USIMH BO BCEX 0OCII€IOBAaHHBIX 30HaX. DKCTEHCUBHOCTb
uHBazuu (OU) KpymHOro porartoro cKoTa OIpPENEIseTcs] XapakTepoM U HMHTEHCUBHOCTHIO
WCIOJIb30BaHuUs BbIAacHbIX yroauil. MuteHcuBHOCcTh uHBa3zuu (M) y XKuMBOTHBIX B XO3sicTBax
cocTasisia ot 3 10 28 3k3. B 20-25% cinyyaeB KOHCTaTHUPOBAIM aCCOLIMATUBHOE Mapa3suTUPOBAHKE
MOHHE3UH ¢ aBUTeIUIMHaMU (Avitellina centripunctata) u Tuzanuesusmu (Thysaniezia giardi).

3apaXeHHOCTh JKMUBOTHBIX MOHHE3USMU B HU3MEHHOH 30HE nocturaia 36,2%, B mpearopHoi
42,7% u B ropHoit 23,6%. OOHapyuBajdu WX BO BCE CE30HBI T0/1a, MPEUMYIICCTBEHHO BECHOU H
OCEHBIO.

B Teuenune roma pe3Kux Ce30HHBIX KojeOaHMM HMHTeHcuBHOCTh uHBaszuu (MU) kpymHoro
poraroro ckora MOHHe3usiMU He oTMmeyanu. HambGonee neOmaromosyunbimMu Obuin Illapypckmii
(38,3%), babexckuii (35,4%) u Jxynbpuackuit (35,2%) paiionsl. B mpenropHoii 30He BBICOKYIO
MHTEHCUBHOCTh 3IM300THYECKOro mponecca otmevyanu B IllaxOy3ckom paiione (43,2%) u camyio
HU3Kyt0 B Opaybanckom paiione (20,2%).

BbIcoKyl0 cTeneHb 3apa)k€HHOCTH KPYIHOIO POraroro CKOTa B OTIENbHBIX JKOJIOTUYECKUX
3oHax HaxubiBaHckoil AP MOXXHO OOBSICHUTH HaTU4MeM OJIaronpHUsITHBIX OMOTONOB AJIsi Pa3BUTHUS
IIPOMEKYTOYHOTO XO35MHA.

3apakeHHe TeNAT MOHHME3MSIMHM NPOMCXOIUT Ha MacTOuiie, rne B MpeablaylIe TIoJbl
BbIlIacaJId MHBA3HPOBAaHHBIX >KUBOTHBIX. Y TEJNAT, BBIIIEAIIMX Ha MAacTOMINE B KOHIIE ampes,
MOHME3M03 PETUCTPUPYIOT B HI0HE. Kpome Toro, skojoruyeckue ycaoBHs BBIITACHBIX yUYacTKOB, KaK
IIpaBWJIO, BECbMAa OrPAaHWYEHHBIX [0 IUIOIIAJM W MHTEHCHBHO MCIOJIb3YEMBIX B TEUEHHUE
NacTOUIHOTO MEpHUoJia, HapsAy € OCOOCHHOCTSAMHM THAPOJIOTMYECKOr0 PeXHMa, OO0yCIOBIHMBAIOT
(dbopMupoBaHuE MOCTOSHHBIX WM BPEMEHHBIX OMOTONOB opubaruia. TemmepaTypHO-BIa)KHOCTHBIN
PEXUM PaBHUHHOM U MPEArOpPHOI 30H aBTOHOMHOW peciyOIMKH Ype3BbIlUaiiHO ONaronpusaTHBIN A5
pa3BUTHS OpUOATHIIHBIX KJEIeH MPOMEXYTOYHBIX X035ieB M (HOPMHUPOBAHMS B HUX HOMYJISLUU
nporepkousioB M. expansa u M. benedeni.

C npyroii CTOpOHBI, CTENEHb MOCTOSHCTBA MCIIOJNB30BAHMS BBIMACHBIX TEPPUTOPUM TaKKe
SBIIIETCS OAHUM M3 (PAKTOPOB, OMPENEISIOMMX OCOOEHHOCTH TEUEHUsS MOHHE3M03a KPYIHOTO
poraroro ckoTa B JaHHOM peruone [7, 8].

Buvi6oo
MoHMe3Hn03bl KpPYIIHOTO pOraroro CKorTa B TOM WJIM MHOW MEpEe HMMEKT ITOBCEMECTHOE
pacnpocTpaHeHWe B BHJy TOTO, YTO NACTOMIIHBIE KIEHIM INPOMEXKYTOYHBIE XO031€Ba LIMPOKO
pacnpoctpaneHbl B HaxupiBanckok AP wu 007amaroT 3HAYUTENBHOW YCTOWYMBOCTBHIO K
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HeOIaronpusaTHEIM (QakTopaMm BHeIIHeH cpeibl. OCOOEHHOCTH pacpoCTpaHeHHs, HHTEHCUBHOCTh U
HKCTEHCHUBHOCTh MHBA3UM y KPYITHOTO POTraToro CKOTa B JAHHOM PETHOHE OINPENESIOTCS CI0XKHBIM
B3aMMOJICHCTBHEM MPUPOTHO-KIUMATHIECKOTO, IKOJIOTHYECKOTO U aHTPOMOTeHHOTO (haKTOPOB.
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SIA300TOJNOTHYECKHE OCOBEHHOCTH H TPOPUJTAKTHKA
PACIHMOJIE3A Y OBELIl HA TEPPUTOPUU UKYIIB®UHCKOI'O PAUOHA

©I'anbapos I., Haxuvieanckuii 2ocyoapcmeerHulll yHUSepcumen,
2. Haxuwiean, Asepbaiiodican, hesengenberov28@gmail.com

EPIZOOTOLOGICAL FEATURES AND PREVENTION OF FASCIOLIASIS IN SHEEP
ON THE JULFA DISTRICT TERRITORY

©Ganbarov H., Nakhchivan State University,
Nakhchivan, Azerbaijan, hesengenberov28@gmail.com

Annomayusa.  OTpakeHbl  3MU300TOJIOTMYECKHME  OCOOEHHOCTH  (aciuone3a  OBell,
COZICPKAIIMXCSA B PA3IMYHBIX HHAWBUAYAIBHBIX W (EPMEPCKUX XO3SHCTBaX HA TEPPUTOPUHU
JUKynb(HUHCKOTO paiioHa, W pe3ylbTaTbl HCCICAOBAaHHWM, HANpPaBICHHBIX HAa HW3yYeHHE Mep
npodunakTuyeckoil 60pbObI C TeIbMUHTO30M. B pesynbTare MpoOBENEHHBIX HCCIEIOBAaHUN ObLIO
YCTaHOBJIEHO, YTO Y >KMBOTHBIX B XO3SHCTBaxX MapasuTHPYyIOT o0a Buaa (acuuomnsl: Qacuuona
obwikHOBeHHAS (Fasciola hepatica Linnaeus, 1758) u dacnumona rurantckas (Fasciola gigantica
Cobbold, 1855). Ilo pesynsraram oOCIIeOBaHHMS BHYTPEHHHX OpPraHOB (IIEUYEHH U SKEITIYHOTO
my3bipsi) 194 ronoB oBell, y KOTOPBIX ObLIO IPOBEACHO HEMOTHOE TeIbMUHTOJIOTHYECKOE BCKPBITHE,
nHTeHcuBHOCTh WHBasuu (II) cocraBuma 1,1 reasMuHT/kuBOTHOE, a 3KcTeHcuBHOCTH (IE) —
37,6%. Ilpu aHanu3e MHTEHCHBHOCTU PACIPOCTPAHEHUS MHBAa3UU B 3aBUCUMOCTHU OT BBICOTHBIX
MOSICOB MecTHOCTH, TO B 2023 romy mnpu TIeIbMUHTOJIOIMYECKOM OOCIEI0BaHUM BHYTPEHHHX
OpPraHoOB >KMBOTHBIX B TOPHBIX M NIPEArOPHBIX paiioHax ¢aciuoiabl HE ObUIM BBISBICHBL. A TMpHU
oOcleoBaHUM BO BpEMs BCKPBITHS BHYTPEHHUX OpPraHOB JKUBOTHBIX B  XO3SHCTBaXx,
PAcCIIONIOKEHHBIX BOJHM3M OOJIOTUCTBHIX MECTHOCTEH B HU3WHHOW 30HE HAOIIOMAINCH T€IbMHHTBL
[TockompKy B TOM TOMy TeMIlepaTypa BO3Ayxa Oblla BBIIIE TOJOBOH HOPMBI, YTO IPHBEIO K
BBICBIXaHHMIO CTOSYEeH BOJIBI BO MHOTMX pailOHaX, MPOMEXYTOUHbIE OpPraHU3MbI-X03sieBa (hacIHol
norudiu, B pe3ysbTare 4ero, 3To MPUBENIO K CHUKEHUIO IPOLIEHTA 3apaXKaeMOCTH.

Abstract. The article reflects the epizootological features of fascioliasis in sheep kept in
various individual and farm enterprises on the territory of the Julfa district, and the results of studies
aimed at studying preventive measures against helminthiasis. As a result of the studies, carried out,
it was found that both types of fascioles parasitize in animals in farms: Fasciola hepatica Linnaeus,
1758 and Fasciola gigantica Cobbold, 1855. According to the results of examination of internal
organs (liver and gallbladder) of 194 head pf sheep, in which an incomplete helminthological
autopsy was performed, the intensity of invasion (II) was 1.1 helminth/animal, and the
extensiveness (IE) was 37.6%. When analyzing the intensity of the spread of invasion depending on
the altitude zones of the terrain, in 2023, during the helminthological examination of the internal
organs of animals in mountainous and foothill areas, fascioles were not detected. And when
examining during the autopsy of the internal organs of animals in farms located near swampy areas
in the lowland zone, helminths were observed. Since that year the air temperature was higher than
the annual norm, which led to the drying of stagnant water in many areas, the intermediate host
organisms of fascioles died, as a result, this led to a decrease in the percentage of infection.
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Knrouesvie cnosa: JIxynb(OUHCKUN paiioH, OBIBI, TOPBI, MpEArophe, (aciuosnes, UCTOUYHUK
WHBa3uH, NpOo(HIIaKTHKA.

Keywords: Julfa district, sheep, mountains, highlands, fascioliasis, source of invasion,
prevention.

OBLIEBOJICTBO IPEBPATHIIOCH B OHO U3 CaMBIX Pa3BUTHIX OTpaciiell )KUBOTHOBOJCTBA BO BCEX
paiionax HaxupiBanckoit ABroHoMHO# PecryOnuku. B JxynbduHcKkoM paifoHe B MOCIETHHE TObI
OBIIEBOAICTBO CTPEMUTENILHO Pa3BUBasACh, Hadala MpHOOpeTaTh 0co0oe 3HAYeHHE B YBEIMYECHUU
MIPOM3BOACTBA KUBOTHOBOMYECKOW mponykiuu. OgHako 3a0oyieBaHUs, OCOOEHHO TI'eJIbMUHTO3BI,
MPEMATCTBYIOMIME PA3BUTHIO 3TOTO MPUOBUIBHOTO KMBOTHOBOIYECKOTO HAIPABICHUS, HHTEHCHBHO
HAOMIONAIOTCA B XO3SAHCTBAX YKa3aHHBIX PAHOHOB, BBI3BIBAIOIIMX CHIDKEHHE HPOTYKTHBHOCTH,
rubenu cpeau MononHsika. [loaTomy, mocraBuB nepes co0Or0 LETb U3YUEHUS SMU300TOIOTHYECKUX
ocobeHHOCTeH (acuuone3a, WHTEHCUBHO BCTPEYAIONIETOCS B OBIIEBOAYECKUX XO3SAHCTBaX Ha
tepputopun JKynb(HUHCKOTO pailoHa M COMYTCTBYIOIIETO CEPhE3HOMY 3KOHOMHYECKOMY yIIepOy, U
NpOoGUIAKTUIECKUX MEp MPOTUB €ro BO3OyIUTENeH, Mbl PEIIMIIA IPOBECTH MCCICAOBAHUS B 3TOM
HaIpaBJICHUU.

dacuuone3 — 3TO TeIbMUHTO3, BbI3BIBAEMBIN 2 COCYIIMMHU T€IbMUHTAMH, OTHOCSIIIUMHUCS K
Kiaccy Tpematon (oObIkHOBeHHAs (acimona — Fasciola hepatica Linnaeus, 1758 u rurantckas
dacimona — Fasciola gigantica Cobbold, 1855), KOTOpBIiA, IIHPOKO PACIIPOCTPAHSSACH, BHI3BIBACT
OYEHb CEPHE3HYIO MOTEPI0 MPOAYKTUBHOCTH B )KUBOTHOBOTYECKUX XO3SIMCTBAX.

HccnenoBanue dacmuone3a cpeiud CelbCKOXO3SMCTBEHHBIX JKHUBOTHBIX B A3sepOaiimkaHe
BriepBbIe ObLIO mpoBeaeHo B 1930 roxy mox pykoBonctBoM A. M. Ilerposa 85-it Beecorosnoit (1-
i AzepOaiikanckoil) n 116-it Bcecoroznoit (3-if AszepOaiijykaHCKOW) Te€IbMHUHTOJIOIMYECKUMU
SKCHEAUIUAME, TpoBeAeHHbIMU B 1932 1. [1].

Mamepuan u memoouxa
B HaxusiBanckoit ABToHOMHOI PecniyOinirike, B )KUBOTHOBOJYECKHUX XO3SIIICTBAaxX, B TOM YHCIIE
u Ha Tepputopuu  JkynbduHCKOro paifoHa HE  TMPOBOAWINCH  (pyHIAaMeHTaJIbHBIC
UCCIIeIOBAaTeIbCKUE PAbOTHI MO U3YyUEHUI0 0cOOEHHOCTeH pacmpocTpaHeHus ¢aciuonesa. C 3Toi
1[eJIbI0 HaMU OBLIM IPOBEAEHBI EJIbI PsiJl NCCIIeI0BaTEIbCKUX pabOT, HAaPAaBJIEHHBIX HA U3yUEHUE
AMU300TOJIOTHYECKUX 0COOCHHOCTEH reapMuHTo3a. MccnenoBanust Obuti mipoBeneHsl B 2023 rony.
s onpenenenus mnokasateneid uHTteHcMBHOCTH (II) m skcrencuBHocTH (IE) renmbmuHTO3HOM
WHBa3UM OBbLTM B3SATHl U HCCIENOBaHBl B JAOOPATOpPUU BHYTPEHHUE OpTraHbl MPUHYIUTEIBHO
3a0UTHIX WM YMEPIINX KUBOTHBIX B X0O3sIMCTBAX [2].
B xozne ombITOB ObUTH OOHApY>KEHBI TEIBMUHTHI MTyTEM MPOBEAEHUS T€IbMUHTOJIOTMYECKUX
o0CJIeTOBaHU METOIOM HEMOJMHOT0 BCKpHITUS CKpsOMHA BHYTPEHHUX OPraHoB (TEYEHH U
KEITYHBIX MPOTOKOB), COOPAHHBIX Y UCCIIETYEMbIX KUBOTHBIX.

DKcnepumenmanbHas 4acmo
Haumnas ¢ Becusl 2023 roma B MHAMBHIYANbHBIX U  (EpMEpPCKUX  XO3siCTBaXx,
MSICOKOMOMHATaX, PacloioXeHHbIX Ha Tepputopun JKyabpuHCKOro paiioHa, ObuIM coOpaHbl U
oOcnieioBaHbl Ha (haciyone3 BHYTPEHHHE OpraHbl (KeMYHBIM My3bIph U MedeHb) 194 ronoB oBery
pasHbix Bo3pacToB U mopoj (PucyHok 1). Bo3pacT UBOTHBIX, y KOTOPBIX IO pe3yJibTaram
oOcnenoBanuii Oblla BBISIBICHA (aciuonia, ObuT1 Oojee 3 Jer, Oojiee WHTEHCUBHO WHBA3UsA
HaOmoanachk y 0apaHoB U OBELL.
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Pucynoxk 1. O6cnenoBanue Ha (haciuosne3 BHYyTPEHHUX OpPTraHOB

B marepuanax, coOpaHHBIX C HHAMBUIYaJbHBIX XO34HCTB B HEKOTOPHIX cCellaX paioHa,
¢dacumona oOHapyKUBalach pPEIKO, MOYTH OTCYTCTBOBaja. OCHOBHOM NPUYMHOM OTCYTCTBUS
(bacumon y JKUBOTHBIX, COJIEPKAIIUXCS B XO3SHCTBAX HA TEPPUTOPUHU ITHUX CEl, CTAJIO MPEBHIIICHUE
rOJIOBOM KIIMMAaTHYECKOW HOPMBI TEMIIepaTyphl Bo3Iyxa Ha Tepputopun JHKymb(pUHCKOro paiioHa B
2023 ronmy. B pesynsrare u3-3a BBICBIXaHMsS 3a00JIOUCHHBIX TEPPUTOPUN BBICOXJIH TMPYIBI,
HaceJIeHHbIE MPOMEXYTOUHBIMU OpPraHU3MaMM-X035€BaMH — BOJSHBIMU YJIMTKAaMH, KOTOpbIE
CBHITPAJIA UCKITIOYUTEIBHYIO POJIb B (POPMHUPOBAHUH LUKJIA Pa3BUTHs (PACIUOIBI, YTO MPUBEIO K
pa3pbIBy LENOYKH MHBa3MH. B Xxoxe Oecex c BiafenbliaMH XO3SHCTB, y KUBOTHBIX KOTOPBIX OBLI
oOHapyXeH (acLuoies3, BEISICHWIOCh, YTO OBIIbI, IIOABEPTLIMECS 3apPaXKEHUIO, B OCHOBHOM MAaCIIUCh
BOKpPYT BOJJOEMOB, OOJIOT U IPY/IOB.

Pesynbrarhl TeTBMUHTONIOTHYECKUX U TEITbBMHHTOOBOCKOITMUECKUX MCCIIEIOBAHUH TIPUBEICHBI
B Tabmuie. Kak BugHO M3 Tabmuiel, WHBa3us (dacuuosne3a HaOloganach B OCHOBHOM Yy OBEII,
3a0MTHIX B X034HCTBaX Ha 3a00JI0UEHHBIX TEPPUTOPUIX pailOHa, I/ie MMOKa3aTeIu SKCTEHCUBHOCTU U
MHTEHCUBHOCTU OBbLTN BBICOKMMU. B Marepuanax, coOpaHHBIX U3 JAPYTUX JE€PEBEHb, (paciuosies He
oOHapyXeH. XO03siiCTBa B JIEPEBHSX, PACIONOKEHHBIX B TOPHBIX M TPEATOPHBIX MECTHOCTSAX
paifoHa, TaKke He UMeNH ONMaronpusTHBIX YCIOBUHN IS Pa3BUTHUS MIPECHOBOIHBIX YIMTOK M3-33 HX
pacIoioKeH!sl Ha 3aCylUIMBBIX TeppUTOpUAX. B opranax, rae nmpu odcnenoBaHuu Obl1 0OHApYKeH
¢dacumone3, HaMu ObUIa BBISBJIEHA JIOKANMU3alUs (aclUObl B JKETUHBIX MPOTOKAX U MapeHXUME
nedeHn. [lpu 3ToM Hapsay C BOCHAIMTENHFHBIMH TIPOLIECCAMH M OTEKAaMH B TKaHIX TEYCHH U
KEMTYHBIX MPOTOKaX, Takxke HaOmonancs arpoduueckuilt cepos. OOHapykeHHbIE O0O0pa3Ilbl
¢acumonsl KoHCepBUpOBaJIU B 3%-HOM pacTBOpe (hopMasiiHa U TOTOBWIN KaK My3eHHBIN Mpenapar
(Pucynoxk 2).

B pesynprare mccienoBaHWil OBUIO yCT@HOBJICHO, YTO TPECHOBOIHBIC YIUTKH (Lymnaea
auricularia, L. truncatula) sBIAIOTCA OCHOBHOM MNPUYMHON pacmpocTpaHeHus (acuuonesa,
KOTOPBIA B OCHOBHOM HpOsIBIIsieT ceOst B HU3MHAX. [IOCKONBbKY OBIIBI HMCIOJB3YIOT HCTOUYHUKU
cTostueil BoJbl Ha MacTOMIAX B JIF00OO€ BpeMsl T0/1a, OHU KOHTaKTHPYIOT C YIMTKAaMH, YTO MPUBOAUT
K TOMY, YTO OHHU IIOJBEPTrarOTCsS IOBTOPHOMY 3apaKCHHIO HECKOJIBKO pa3 B TEUCHHE TOJa.
WudunmpoBaHHbIe XUBOTHBIE PACIPOCTPAHSIOT sidnia (aciuonsl depe3 (QeKalud B CTOSYMX
BOJIOEMAX, TO €CTh Ha TEPPUTOPHSX, TIIE BOMATCS YIUTKH, YTO CO3/1aeT OJNATONPHUSTHBIC YCIOBHUS
IS TajbHEHIIero 3apaKeHusl.
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Tabnuma
TMMOKA3ATEJIN BKCTEHCUBHOCTU U UTHTEHCUBHOCTU ®ACIIMOJIE3A YV OBEIL]
Obcnedosannvie Konuuecmeo Konuuecmeso OxcmencusHocmo, Konuuecmeso
meppumopuu 00C1e008aHHOU 3ApaA*CEeHHbIX % 0OHAPYIHCEHHBIX
neyenu HCUBOMHBIX gacyuon

Jxynega 26 19 73,07 +23
SIioKel 17 11 64,7 +2,2
I'ronmucran 8 5 62,5 +2,2
Abparynyc 18 7 38,8 +1,9
bananusp 31 13 41,9 +2
Keipaa 11 4 36,3 +1,8
Cairrak 21 7 33,3 +1,7
Iénnspa 11 3 27,2 +1,3
Anmunmxa 7 1 14,2 +1
XOIIKEIINH 7 1 14,2 +1
XaHersax 6 1 38,8 +1
Kazanun 8 1 12,5 +0,9
Mutax 4 0 0 0
TeiiBas 3 0 0 0
Apadca 11 0 0 0
Jlsixatar 3 0 0 0
Boiiaxmen 2 0 0 0
Cpennee 194 73 37,6 +1,1

CornacHO MccieI0BaHusAM, IPOBEACHHBIM Ha CpelHE- U BBICOKOTOPHBIX TEPPUTOPUSX pailoHa,
dacumones cpeau oBer He ObLT OOHApYKEH. A 3TO TOBOPHUT O TOM, YTO HA ITUX TEPPUTOPHUAX HET
OaronpUATHBIX KIMMAaTHUYECKUX YCJIOBUHN JUIS pa3BUTUS (acuuonsl. B pesynbrare mpoBeAeHHBIX
HCCIIEIOBAaHUN BBISICHWIIOCH, YTO Oosiee ONMaromnpusTHbIE YCIOBUS Ul Pa3BUTHs UL (acluoIbl
co3zarorcs npu temneparype Boime 20°C.

Pucynok 2. O6Hapyxenue ¢daciuonesa

[Mpodunaktuyeckue  MEpONpUATHS  NPOTUB  TEIBMHUHTO30B  CEIHCKOXO3SHCTBEHHBIX
KUBOTHBIX, SBJISACH OAHUM M3 Ba)KHEHIIMX BOIPOCOB BETEPUHAPHOM MENMIIMHBI, U B HACTOSIIEE
BpeMsl MPOJOJIKAET COXPAHSTh CBOIO AKTyaJbHOCTb. MCXons M3 3TOM TOUKHM 3pEHUsS MHOTHe
HCCIIEIOBATENN, HU3y4das MEXaHW3M BO3HUKHOBEHHS WHBA3HM, 3MHM300TOJOTUIO Mapa3UTAPHBIX
3a00NMeBaHUN U pPa3sHOOOpa3HBIM IMKI pPa3BUTUS BO30OyAWUTENEH TEIbMHHTO30B, OMPEICIISIOT
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IIPOBE/ICHUE KOMIUIEKCHBIX BETEPUHAPHO-CAHUTAPHBIX, MNPOPUIAKTUUECKUX MEPONPUATHA IO
06oprbe ¢ Humu [3, 5.

B nocnenHee BpeMsi CTPOMTENBCTBO HOBBIX OpPOCHUTEIBHBIX KAHAJIOB, CO3JaHUE
BOJIOXPAHUJIUIL] U UCKYCCTBEHHBIX O3€p MPHUBEJIO K YBEIMUYEHHUIO 3€MEJb, IIPUTOAHBIX K maxore. B
pe3ysbTare HeNpaBWJIBHOW OpraHu3allii MEJIMOpalud M arpOTeXHWYECKMX IpaBWI Ha TaKUX
TEPPUTOPUAX CIIOKWINCH OJIaronpuUATHbIE YCIOBHS A Pa3sMHOKEHMsI MPECHOBOJIHBIX YIUTOK,
SBJISIOIINXCS IPOMEXYTOUHBIMUA OPTaHU3MaMH — X03sieBaMHU (haciroiesa.

Hapsiny ¢ koMIieKCHBIMH Mepamu OOpbhObI B MpO(UIAKTHKE Mapa3HTapHBIX 3a00JeBaHUN
HEOOXOIMMO YUYHUTHIBaTh U IPaBWJIbHBIC YCIOBUS COJEPXKaHUS W KOPMIIEHHUS S>KHBOTHBIX, YTO
IIPUBOJUT K MOBBIIICHUIO YCTOWYMBOCTH OpraHu3Ma K relbMuHTO3aM. [103ToMy B 3aBUCUMOCTH OT
TOro, B KAKOM HalpaBiIeHUH (MSICHOM, MOJOYHOM) COAEpXKAaTcs >KMBOTHBIE, UX KOPMOBOW palMOH
JOJDKEH HE TOJIBKO COCTOSITh U3 KOPMOB C HEOOXOAMMOM MUTATEIBHOM IIEHHOCTBIO, HO U COOJIOIATh
IpaBUjIa MPaBUWIBHOTO cojepxkaHus. HerocTarouHOCTh MIIM HEIOCTATOK MUTATEIbHBIX BELIECTB B
COCTaBe KOPMOB JJIsi KMBOTHBIX (TMIIOBUTAMUHO3BI, A€()UIUT MHMKPO3JIEMEHTOB) CTAHOBSICH
NPUYMHON HapylmIeHWss OOMEHa BEIIECTB, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX IIPOLIECCOB,
MPUBOAAT K HAPYLIEHUIO pabOThl CUCTEMbI OPraHOB U CHUKEHHMIO PE3UCTEHTHOCTH opraHusma. B
pe3ysbTare CHUKEHHE PEaKTUBHOCTU OpraHu3Ma MPHUBOAUT K IMOBBIIIEHUIO BOCIPUUMYHMBOCTH K
6osie3HsAM. COITIaCHO HEKOTOPHIM JIUTEPAaTypHBIM JaHHBIM, J0OaBlIEHUE 3JIEMEHTa KoOajbra B
palioH KOpPMOB JUIsl KUBOTHBIX, XOTS M HE NPEJOTBpAIAJO 3apa)xeHue (Hacuuose3oM, HO
MIPUBOIMIIO K CHUKCHHUIO MHTEHCUBHOCTH 3apaskeHus [2, 4].

Cpenu cenbCKOXO35MCTBEHHBIX >KMBOTHBIX HOBOPOKICHHBIM JIETEHBIIIAM CIEAYET YIEeNATh
ocoboe BHUMaHMe. Tak Kak, ciabas MMMyHHas CHUCTEMa y HOBOPOXKAECHHBIX IO CPaBHEHHUIO CO
B3POCJIBIMU KMBOTHBIMHM NPUBOJIUT K TOMY, YTO OHHM CTAHOBATCS YSI3BUMBIMH K T'€JIbMHUHTO3aM..
[ToaTomMy B3poOcible KMBOTHBIE YacTO CUMUTAIOTCS MEPEHOCUMKaMHU resibMUHTOB. Ha mactOummiax,
IPEJHA3HAYEHHBIX Ui BbIIAca >KMBOTHBIX B HNPOQMIAKTUYECKHUX LEJNAX, JOJDKHBI MPOBOAUTHCS
IpeBapUTEIbHbIE TeIILBMUHTOJIOTHYECKHE HMCCIEIOBAHUSA, YUUTBIBATbCS M INPOBEPATHhCA TI'MIHEHA
BOJIHBIX MCTOYHHUKOB, 3IM300TUYECKas CUTyallUs, reorpapuueckue, NpUpPOJHO-KIMMATHUYECKHUE
YCIIOBUSI MECTHOCTHU. 3apa’k€HUE JKUBOTHBIX JIMYMHKAMHU U SHIaMH (DAacliMoibl MPOAOIIKAETCS Ha
nacTOMINax ¢ BECHBI J10 no3aHel oceHu. Ilogada HaBo3a, cOOpaHHOTO BOKPYT (hepMbl, HAa macTOMIA
BBI3BIBAET PACHPOCTPAHEHME AULl U JUYUMHOK (PACLHUOIIBI, YTO MPUBOAUT K TOMY, UYTO 3Ta 0OJIACTb
CTaHOBUTCS MCTOYHMKOM MHBA3MM M3-3a (acuuonesa. bputo Obl dyule, eciu B NpOPUIAKTUYECKUX
LeISIX HaBO3 JUIMTEIbHOE BpeMsi COOMpAJICS Ha OKpauWHE IMOJsl U MOJABEprajcss OMOTEpMHUECKOMY
mpolieccy, a 3aTeM MnojaBajics Obl Ha macTOMmia. B 3TO Bpems JAMUMHKM U siina Qacruuomns
pa3pylaoTCs, YTO CHUYKAET PUCK 3aPaXKEHUS )KUBOTHBIX (hacIIMOIE30M.

3HayeHHe XUMUYECKOW MpO(PUIAKTUKU B Mepax OoprObl ¢ (acunosne3oM O4YeHb BEHKO.
Hcnonp3oBaHue KOMOMHMPOBAHHBIX AHTUTECIBMUHTHBIX IPENaparoB, MPUMEHSIEMbIX IpU
¢acumonese, ObUIO HAMU U3YYEHO U CTAJIO U3BECTHO, YTO OHM SBIISIOTCS Haubosee 3(h(HheKTUBHBIMU.
Panee 10 »5Toro, B pe3ynbTare MCCIEJOBAaHUM, IPOBEAECHHBIX JPYTUMH YYEHBIMH OBLIO
ycraHoBJieHO, uTo 100% 0cBOOOXKI€HHE KUBOTHBIX OT T'€IbMHUHTOB IMPOUCXOIUT MPH COBMECTHOM
NPUMEHEHUN pAcTeHMH, OONaJalomMX psAIOM aHTUTEeIbMUHTHBIX 3(@QeKToB, co cmecsmMu
XUMHUYECKHX ITPernapaTroB B OYEHb MaJbIX J103axX [2, 6, 7].

[IpumeHeHre XHUMHUYECKOW NPOPHUIAKTHUKH Y CEIbCKOXO3SHCTBEHHBIX JKUBOTHBIX MpHU
¢dacumonese HampaBlIeHO Ha MPEKpalleHHe Pa3BUTHs JIMYMHOK W SAUI[ ATOr0 reibMuHTa. [Ipu
WCIOJIb30BaHUM  AQHTUTEIbMHUHTHBIX  IPENaparoB, NPUMEHSEMbIX C LeNbl0  IOBBIIICHUS
3G (PEeKTUBHOCTH XUMHUYECKON MPOQPUIAKTUKH, ObUIO ObI XOPOIIO, YYUTHIBATh (PU3UOJIOTHYECKOE
COCTOSIHUE OBELl, MPH HEOOXOJMMOCTH ATHU Ipernaparbl BBOJUTH B COYETAHUU C Pa3IUYHBIMU
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BUTAMHHHBIMH, MHHEPAJILHBIMU cMecsiMU. [Ipu 3TOM HapaBHE ¢ TIOBBIIIEHHUEM COMPOTHBIISIEMOCTH
B OpraHu3Me >KHBOTHOTO TIOBBIAETCS dPPEKTUBHOCTD JI€4eOHOTO BO3/eicTBUS. bblla BRIIOTHEHA
JIeTeIbMUHTH3AIMS OKPY>KaIOIIeH cpeabl (MacTOUIIHbBIE YTO/Ibsl, HCTOYHUKU BOJBI) B IPO(PUIAKTHKE
OBeIl OTHOCUTENBHO (hacimonesa (Pucynox 3).

Pucynox 3. YuyacTok nereIbMUHTH3AIUN

Jliist 3T0r0 OBUIO MPOBEAEHO 00C/Ie0BaHKUE OBEL] Ha (haclinoiie3, COAECPIKALIUXCS B KOUEBBIX U
CTOMJIOBBIX YCIIOBUSIX, Ha (pacuuosne3. Y OBEIl, COIEPKAIUXCSI B CTOMIIOBBIX YCIOBUSX, 3apakeHUs
¢dacumonezom He 3adpurcupoBaHo. OCHOBHAS MPUYMHA 3TOTO B TOM, YTO OBIIBI, COZIEPIKAIIMECS B
CTOMJIOBBIX YCJIOBMSIX, HE BCTYyIAJIM B KOHTAaKT C IPOMEXYTOUYHBIMH OpraHU3MaMu — X035€BAMHU
reJbMHMHTOB, II03TOMY [IOJHasl Ileloyka WHBa3uuM He (opmupoBaics. Ilomumo 3toro,
HEMAJIOBAXHYIO POJIb B TPO(PHIAKTHKE T'€IbMHHTO30B HUIPAaeT JE3MHBA3HS KOPOBHUKOB W HX
OKpPECTHOCTEH B WHAMBUAYAIBHBIX M (DEPMEPCKHUX XO3AWCTBaX, OMOTEpMHUYECKash HEUTpaTu3aIus
HaBo3a. Ha TeppuTopusx, Irne coaep:karcss OBLBl TAKHUE MEPHI, KaK MCIOJIb30BAHHE 3€MENb B
COOTBETCTBHUH C arpOTEXHUYECKUMHU MPaBHIIAMH, OCYIIEHHE 3a00JI0UYEHHBIX YYaCTKOB U PYAOB U T.
I., IPUBOAST K YHUYTOXXEHHUIO IMPECHOBOAHBIX YIUTOK, KOTOpBIE SBJISIOTCS IMPOMEKYTOUYHBIMU
OpraHu3MaMM — X03s€BaMHU (HaclMoIbl, YTO MPEAOTBpAIlaeT pacpocTpaHeHue (acuuonesa.

Jns obe33apakuBaHMs Y4YacTKOB, IJIe MHTEHCHBHO HAOIONAIOTCS MPECHOBOIHBIE YIMTKH,
ABJISIOIIMECS TPOMEKYTOUHBIMU OpraHU3MaMu — Xo3seBamMu (aciuonesa, 0. @. Menukos u B. B.
['opoxoB KCIIONTB30BAIN METHO-CYIb(MaTHBINA pacTBOD [2, 6].

[TockoabKy MpUMEHEHHE TaKMX XMMHKATOB OKa3bIBa€T TOKCUYECKOE BO3/ECHCTBUE HA JIpyrue
KMBBIE OPTaHMU3Mbl, OOUTAIOLIUE B BOJE, B MOCIEAHEE BpeMs NMPUMEHSIOT MEpbl OMOJIOrHMUYECKON
60pbOBI ¢ IPOMEXKYTOUHBIMU OpraHU3MaMH — X03seBaMH (acruosesa. [ig 3TOro UCHoab3yroTcs
BOJIOIIaBAIONIME NTHUIBI (TYCH, YTKH), JIATYIIKM WU XUIIHbIE BUABI PbIO. 3aroTaBiuBaTh CHIIOC
HEOOXOIMMO W3 pPACTeHHUH, COOpaHHBIX C TEPPUTOPHIA BOKpPYr OoiorT W Tomed. Bce 310 maer
OCHOBaHHUE /I NONTydeHHs! 3P(PEKTUBHBIX PE3YJIBTATOB B MPOPHUIAKTHKE reJIbMUHTO3A.
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Annomayusa. PaccmarpuBaeTcss B3aMMOCBSI3b PA3IMUYHBIX AITHOJIOTMYECKUX (DakTOpoB B
Pa3BUTHM MacTONaTHH. MHOKECTBEHHbIE HK30T€HHbIE U SHAOT€HHbIE (PAKTOpPBI PUCKA HAPYIIAIOT
HOpPMaJIbHOE  COOTHOIIEHHWE  TIOJOBBIX  TOPMOHOB,  BBI3BIBas ~ TMIEPICTPOICHHIO U
rUneprnpoardepanuo SMUTENUs B TKaHSIX MOJOYHOM JKele3bl, YTO NPUBOIUT K Pa3BUTHUIO
mactonatuu. [lpu Hanmuuum nomumopdusma konupyrouux reHoB (ESRI u PRG) wmactronarus
MOBBIIAET M PUCK  pa3BUTUA  paka  MOJOYHOW  kene3bl. Hapymenus B reHe
penenitopa ESR 1 (Estrogen Receptor 1) mpuBOAsST K M3MEHEHUIO YyBCTBUTEIHLHOCTH PEIIETITOPOB K
ropMOHaM U Jaxe K ee yrpare. Ilo maHHBIM JUTepaTypbl, MOJIUMOP(U3M HMHTPOHHOU obnacTu
reHa ESR] cBsi3aH ¢ pHUCKOM TOsBIEHUS (UOPO3HO-KUCTO3HOW Macromatuu. Hanuune
nonumopdusma rena PRG (Progesterone Receptor Genes) MoxeT ObITh NPUUMHON BOSHUKHOBEHHUS
HernonHoeHHBIX ¢opm PR (Progesterone Receptor) ¢ HapymieHueM JMrasj- ¥ TOPMOH-
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CBSI3BIBAIOIINX 30H, YTO MOATBEepKIaercs d(p¢deKkTamu IEHCTBHS MporecTepoHa B TKaHiIX. Tak
neuIUT TMporecTepoHa  JeNaeT BO3MOXHOM  M30BITOUHYIO Tpoiudepardio  He  TOJBKO
AMUTEIHATBHBIX KIIETOK, HO U COCTUHUTEIPHOTKAHHOTO KOMITIOHEHTa MOJIOUHOH *kene3bl. [Ipu aTom
HKCTIPECCHsI TeHa PELENTOPOB MPOTeCTEPOHA PETYIHPYETCS YPOBHEM SCTPOTEHOB. AcCOIHanus
Pa3JINIHBIX KOM6I/IHaLII/II71 T'C€HOB npeaApacinoio)XCHHOCTU CBUACTCIILCTBYCT (0] HaJInynu
CHCI_[I/I(bI/I‘-IeCKOFO, AJId KaKAO0T'O KIIMHUKO-IIATOTCHETUYCCKOIO0 BapuaHTa, COUCTAaHHA I'CHOTHUIIOB.
[Tpu mpomudeparuBHBIX (PpopMax MacTONaTUU B TKAHW MOJIOYHOH jkKene3bl (POPMHUPYIOTCS O4aru C
M30BITOYHBIM COJICP)KAHUEM B SIMUTEIUH ICTPOTCHOBBIX PELENTOPOB, BBICOKON aKTHBHOCTBHIO
nposimepanyuy | anornTo3a KIETOK; HAOIIIaeTCs YBEIUYCHUE CONEPIKAHMS allb(ha-3CTPOreHOBBIX
peLenTOpPOB, M3MEHEHHE OTHOCHTEIBHOTO COEpPKaHus allb(a- U 0ETa-3CTPOreHOBBIX PEIEHTOPOB,
A- 1 B-iporecTepoHOBBIX PEIENTOPOB; MOBBIIIACTCS YyBCTBUTEIBHOCTD SMUTEIUS K 3CTPAIUOIY;
AKTUBUPYETCS  KOMIUIEKC  IUKIWH3aBHUCUMBIX  KWHA3,  aib(a-TpaHCPOPMHUPYIOMIETO |
SIUACPMAJIbHBIX q)aKTOpOB pocTa; YCHIIMBACTCA HpOJII/I(i)epaTI/IBHaH AKTUBHOCTBb JIIUTCIINA,
HApyIIAIOTCS TPOIECCHl  arolTo3a; YCHUJIMBACTCS BACKYJISIpU3alUs MMapeHXuMbl. Bce a3t
MATOJIOTHYECKUE MEXaHHM3MBI, TIOBBINIAIOIINE PUCK paka MOJIOYHOW JKEJIe3bl, TIOKa HEJOCTATOYHO
HN3YyUYCHbI KaK Ha OJKCICPHMMCHTAJIBHOM TaK W KIMHHUYCCKOM YPOBHC. B 1neuennm wmacromarnu
NPUMEHSIIOTCSL  JMETOTEpanusi, TCHXOJIOTHYEeCKass KOPPEKIUs, TOPMOHAJIbHBIC IpEraparsl,
HETOPMOHAJIBHBIC CPEICTBA, TAKHE KaK BUTAMHHBI, MHHEPAJIbl, T€MATONPOTEKTOPbI, MOYCTOHHBIC,
(bepMeHTHBIC npernaparsl, UMMYHOKOPPEKTOPBI, aJIalITOTCHBI, HECTEPOUIHBIC
MPOTHBOBOCIAJIMTEIbHBIC Mpenaparhl, Quronpemnaparsl. K o0mMM HemocTtarkaM OOJBIIMHCTBA
IMPUMCHACMBIX CEroaHs CPCACTB ABJIAIOTCA NOINBITKHM YCTPAHCHUA IMMPUYUH PA3BUTHUA MACTOIIATHU a
HC MMPOBCACHUC MMATOICHCTUYCCKOIO JICUCHM.

Abstract. This review article examines the relationship between various etiological factors in
the development of mastopathy. Multiple exogenous and endogenous risk factors disrupt the normal
ratio of sex hormones, causing hyperestrogenism and hyperproliferation of the epithelium in breast
tissue, which leads to the development of mastopathy. In the presence of polymorphism of coding
genes (ESR1 and PRG), mastopathy also increases the risk of developing breast cancer.
Disturbances in the ESR1 receptor gene (Estrogen Receptor 1) lead to changes in the sensitivity of
receptors to hormones and even to its loss. According to the literature, polymorphism in the intronic
region of the ESR1 gene is associated with the risk of fibrocystic mastopathy. The presence of
polymorphism of the PRG (Progesterone Receptor Genes) gene may cause the occurrence of
defective forms of PR (Progesterone Receptor) with disruption of the ligand- and hormone-binding
zones, which is confirmed by the effects of progesterone in tissues. Thus, progesterone deficiency
makes possible excessive proliferation of not only epithelial cells, but also the connective tissue
component of the mammary gland. In this case, the expression of the progesterone receptor gene is
regulated by the level of estrogen. The association of various combinations of predisposition genes
indicates the presence of a specific combination of genotypes for each clinical and pathogenetic
variant. In proliferative forms of mastopathy, foci with an excess content of estrogen receptors in
the epithelium and high activity of cell proliferation and apoptosis are formed in the breast tissue;
there is an increase in the content of alpha-estrogen receptors, a change in the relative content of
alpha- and beta-estrogen receptors, A- and B-progesterone receptors; the sensitivity of the
epithelium to estradiol increases; a complex of cyclin-dependent kinases, alpha-transforming and
epidermal growth factors is activated; the proliferative activity of the epithelium increases;
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apoptosis processes are disrupted; vascularization of the parenchyma increases. All these
pathological mechanisms that increase the risk of breast cancer have not yet been sufficiently
studied both at the experimental and clinical level. In the treatment of mastopathy, diet therapy,
psychological correction, hormonal drugs, non-hormonal drugs, such as vitamins, minerals,
hepatoprotectors, diuretics, enzyme drugs, immunocorrectors, adaptogens, non-steroidal anti-
inflammatory drugs, herbal remedies are used. The general disadvantages of most of the remedies
used today are attempts to eliminate the causes of mastopathy rather than conducting pathogenetic
treatment.

Knrouegvie cnosa: ~ puOpoO3HO-KUCTO3HAS ~ MacTomarusi,  Npoiudepaunus  JMUTEHS,
OIMMOP(}U3M FeHOB, OJIOBbIE TOPMOHBI.

Keywords: fibrocystic mastopathy, epithelial proliferation, gene polymorphism, sex
hormones.

[IpoGnema pocra 3a007€Ba€MOCTH OPraHOB KEHCKOW PENPOTYKTUBHOW CUCTEMBI, B TOM YHCIIE
U CO CTOPOHBI MOJIOUHBIX *kene3 (MJK), ocraercs akTyallbHOI Ha COBpEMEHHOM JTare, YYUTHIBas
YTO pelIeHHEe JaHHOM MPOOJIeMBbl SBISETCS Ba)KHOM COCTABISIONIEH 3I0pPOBbS M Ka4eCTBA KU3HU
xeHmuH. [laromoruss MXK Bepudunupyercs y KakIol 4YeTBEpTON >KEHIIMHBI B BO3pacTe J0
Tpuauatd et u y 60% sxeHumH Oonee crapiiero Bo3pacta. Hambonee pacrnpocTpaHeHHBIM
3aboneBanneM MK sBnsercst ¢ubOposno-kucro3Has wmacronatus (PKM). [lo wmarepuanam
UCCJIEJIOBAHUN, IPOBEACHHBIX OTAEIbHBIMU AaBTOPAaMH, JaHHbIE NATOJIOTMYECKUE COCTOSHUE
Berpevyatoress  y 50-95% oxenmuH. HaOmromaercss eXeroiHblii  pocT  J0OpOKaueCTBEHHBIX
3aboneBannii MXK u mpexnae Bcero (uOpo3HO-KMCTO3HOW Macromaruu, koropas B MKB-10 B
pyOpuke Oone3nu MomouHoM skenesbl (Ne60—64) mpoxomut kak «/JuddysHas xucro3Has
mactonatusi»y  (Ne60.1), «Dubpoanenoma MomouHou xene3b» (Ne60.2) u  «DPubpockiepos3
MOJIOUHOH kene3b» (Ne60.3) [1].

Jlo6pokayecTBEHHbIE N3MEHEHHS B MOJIOUHBIX JKeJle3aX BepUPHUIUPYIOTCS, KaK MPaBUIIO, IPU
0OpalIeHn XEeHIINH C XapaKTePHBIMU KIIMHUYECKUMH TMPOSBICHUSAMH, JTHOO TP CKPUHHHTOBBIX
(mucmaHcepHbIX) HccnaenoBanusX. JloBoiabHO wacTo BceTpeuaercs auddysnas macromatust (30—
60%). [IpumepHO B paBHBIX JOJSIX HaOmomaroTcs (HUOPOATEHOMBI MOJIOYHBIX JKEJIE3, KHUCTBI
MOJIOYHBIX eJie3; y3/10Bas Macromarusi Bcrpedaercss pexe — 1-5%. ®KM pacnpocrpanénHas
MaToJIOTHsI, €€ YacToTa B JKEHCKOW mnomymsiuuu coctaBisier 10 S50-60% [2]. JKeHmuHbI
PENpOAYKTUBHOTO BO3pACTa C TMHEKOJIOIMYECKOH Marojoruel B aHaMHe3e 00eceyBaroT BHICOKUN
nporueHT 3aboneBaemoctu GKM.

B Ksipreizcrane yibprpaszBykoBas guarHoctuka @KM mpoBomuTcss B TOCyAapCTBEHHBIX U
YACTHBIX YUPEXKIECHUSAX, OJHAKO CTATUCTUKU B TMHAMUKE HET, HO CYy/s 110 OTJEJIbHBIM OTYETaM, OHa
LIMPOKO PacIpoCTpaHEHa CPEIU MECTHOTO HACEIeHHs. 3HAaUUMMOCTh MPOOIEMbI THIIEPINIACTUIECKUX
MIPOLIECCOB AHAOMETPHUS MPEXKJIE BCETO CBSI3aHA C UX BBICOKOM PAacIpOCTPAHEHHOCTHIO B JKEHCKOM
MOMYJIALINK, @ TaKKe CKIOHHOCTBHIO K PELMIMBUPOBAHUIO U 3JI0KAYECTBEHHOM TpaHC(OpMAaLUU.
Hcxons u3 atoro, noOpokadecTBeHHbIe 3a00ieBanusi MK TpeOyroT MpHUCTaTbHOTO BHHUMAHUS HE
TOJIBKO Bpaueil pa3IMuHBIX CIIEUATbHOCTEH, HO KaK MaToJIOTHs, UMEIOLIasi PUCK 03JI0Ka4eCTBICHHUS
MOHMMas! MMaTOreHeTHYECKUX MPOLIECCOB TpaHC(HOPMALIMU OTHOTO BUAA OIyXOJIH B Apyroi [1, 2].

Macronatust — TOJMITHOJIOTHYECKOEe 3a00JeBaHUEe, OCHOBHBIE (AKTOpbl pHCKAa paka
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MOJIOYHOM JKese3bl M MAcTONATMHM COBMAJAOT. MOJOYHBIE JKeNe3bl SBIAIOTCA YaCThIO
PENPOAYKTUBHONW CHUCTEMBI KEHIIMHbBI, HOPMAJIbHOE PAa3BUTHUE U INATOJIOTUS, KOTOPBIX 3aBUCHUT HE
TOJBKO OT BHEHIHUX (haKTOPOB, HO U BHYTPEHHMX, TaK KaK HAXOAMUTCS IOJ CIOKHBIM KOHTPOJIEM
SHIOKpUHHOW cucreMbl. IlyckoBeiM MexanusmoM @OKM dame cuuraercs HapylIEHHE
TOPMOHAJIBHOTO TOMeocTasa [2].

Bce ¢usmonornueckne M MaTOJOTHMYECKUE IPOLECCHl MOJIOYHOW JKele3bl MPOUCXOIAT B
SNUTEIMM U COECOUHUTENBHOM TKaHM IPOTOKOBO-0JIBKOBOW equHMIbI. llepBocTeneHHast poiib
IPUHAJICKUT ICTPOTE€HaM U IPOreCTEpPOHY, MX KOHLEHTPALUHU BIMAIOT HAa MOP(QOJIOrHYecKue
XapaKTePUCTUKHU U (QYHKITMOHAIHHOE COCTOSTHHUE JKele3nl [2, 3].

IIpy coXpaHEHHOM MEHCTPYaJbHOM LMKJIE€ 3CTPOIE€HBbl SBIAIOTCA BAXKHBIM MOIYJISTOPOM
CEeKpeLuu IpOJaKTHHA, JEHCTBYsS HAa ypOBHE THIOTajlaMyca W runodusa, CTUMYIHUPYS BBIOPOC
IIPOJIAKTHHA B KPOBSHOE PYCJIO, B CBA3M C YEM T'MIIEPICTPOI€HHOE COCTOSIHME OLICHMBAETCS Kak
dakTop, ONpEeneNsOUUi TUHEPIPOJAKTHUHEMUIO, W  MOXET CIOCOOCTBOBaTh  PA3BUTHIO
nposnepaTUBHBIX MPOLIECCOB M B TKAHAX MOJIOYHBIX >Kene3. IIpu 3ToM maroreHeTmdeckas poib
npoiakTiHa B pa3Butun ®KM 1o xoHua He yrouHeHa. C OIHOM CTOPOHBI, POCT COAEpKaHUS
IIOCJIEHETO B CHIBOPOTKE KPOBHM SIBJISETCA TOJBKO MAapKEpOM LEHTPaJIbHBIX, TUIOTaIaMO-
rUNopu3apHbIX HApyLIEHUH B CHCTEME Peryjslud penpoIyKTHBHOM (YHKIHMH, HO, C JPYrow,
M30BITOK MPOJIAKTUHA OKAa3bIBAaeT HPAMOM cTUMynupyroomuil 3¢dexT Ha mnpoaudeparuBHble
IpoIecchl B MEepUPEepUUecKUX OpraHax MHUILEHSX, PEeaTU3yeMblii IMyTeM YCHJIEHHUsS NPOAYKLUU
ACTPOTr€HOB SIMYHUKAMHU [3].

[lo-npexxHeMy ocTaeTcsi OTKPBITBIM BOIPOC 00 W3MEHEHWHU CTPYKTYphl U CBOMCTB
sctporeHoBbIX (ER) u mporecteponoBsix (PR) penentopoB, CBsI3aHHBIX C HAJIMYUEM y OTACIBHBIX
STHUYECKUX TPYIII HACEICHUS TOTUMOP(HU3MOB KOIUpyromux ux renos (ESRI u PRG) [4].

K HacTosiieMmy BpeMEHM M3BECTHO, UTO ACTPOTEHBI CBA3BIBAIOTCSA C SIIEPHBIMU PELIENITOPAMU
nByx tunoB — o U B (ERa u ERP). Penentops! scTporena ¢yHKIIMOHUPYIOT MO KJIACCUYECKOMY
MEXaHNU3MY JIMTaH-3aBUCUMON TPAHCKPHUIILMK C IMOCIEAYIOLIEH peryisuueld SKCIPECCUHM TEHOB.
I'er actporenoBoro perentopa o (ESRI) nokanu3oBaH Ha JUIMHHOM Ijiede 6 XpOMOCOMBI (JIOKYC
q24-27). Hapymenuss B reHe peuentopa ESRI NpUBOIAT K HapyILIEHUSIM YYyBCTBUTEIBHOCTU
peLenTopoB K TOPMOHAM M Jlaxe K ee yrpare. bonee Bcero nsydeH nonumMopdusm, COCTOSIIMNA U3
3aMeHbl HykieoTHna TumuHa Ha 1uto3uH (T397C) Pvull B mepBoM HMHTpOHE reHa U 3aMEHBI
aneHnHa Ha ryaHuH (A351G) Xbal B uHTpoHHOH o6mactu reHa. Ilo naHHBIM JUTEpATYpHI,
nonuMopdu3M UHTpoHHOM obnactu reHa ESR/ (Pvull) cs3an ¢ puckom nossnenuss KM [4, 5].

D¢ dexThl nporecTepoHa B 3HAYUTEIBHON CTENEHU 3aBUCAT OT (D)YHKLMOHAIBHOIO COCTOSHUS
a- u P-peuentopoB. MW3BecTHo, uYTOo B-THN peuentopa 00ECNEUUBACT CTUMYIUPYIOIIEE
nposinpepaTUBHOE BIUSHHE MPOTreCTepOHa Ha KIETKY, a O-THI MOAABISET pe3yabTaT IeHcTBUs
ropmoHa. Hamuume mnomumopdusma reHa PRG MoxeT ObITh NPUUYMHOW  BO3HUKHOBEHHS
HenoJHOoUEeHHbIX ¢opM PR ¢ Hapymenwem mnuranji- M TOPMOH-CBSI3BIBAIOUIMX 30H, UTO
MOATBEPKIACTCSI HApYIIEHUEM JEHCTBUS TPOrecTepoHa B TKaHAX. JlepuuT nporectepoHa jenaer
BO3MOXKHOM  HM30BITOUHYIO Tponudepanuio HE TOJIbKO SIUTENHAIbHBIX KIETOK, HO U
COETMHUTENIbHOTKAHHOTO KOMITOHEHTa MOJIOYHOM *kele3bl. [Ipu 3ToM sKkcrpeccus reHa penenTtopon
MIPOreCcTepoOHa peryaupyercs ypoBHeM 3cTporeHoB [6]. Ilpu 3ToM moaTBepk/ieHa TakXe BaykHas
POJIb SCTPOTEHOB B PETYISALMH MPONU(pEepaluil KIETOK YHIOMETPUS, aHTHOTEHE3€ U BOCIIATICHUH.

Cpenu stuonornyeckux (pakropoB @KM kitoueBasi posib HEKOTOPIMU aBTOPAaMHU OTBOAMTCS
NPUHAJICKAT THHEKOJIOTHYECKUM 3a00JIeBaHMSIM, a HWMEHHO BOCHAIUTENBbHBIM IpolleccaM
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MIPUIATKOB MATKH, JOBOJBHO BbIcOKasi yacTora (60-92%) noGpokauecTBeHHBIX 3a0oieBanuii MK
HaOMI0aeTcsl y MalMeHTOK ¢ 3HJOMETPUO30M U MUOMOM MaTku. boibllie Bcero ruHeKonornueckas
narojyiorusi coueraerca ¢ aup¢y3HbiMu u3menenussMu B MOK. [lpu Muome MaTku M T€HUTAIbHOM
sHIOMETpHO3e Mo aaHHBIM S. Rajasundaram (2020) ®KM ormeuanacs B 72% u 66% ciaydaes, a
y3noBass popma DKb 3adukcupoBana B 17% u 18% nabmronenuii. [lpu mMuome MaTku yariie
BBISIBIISIFOTCSL KUCTBI MOJIOYHBIX JKele3 | y3noBas (opma mactomarun — 18%. VY sxeHIIuH,
CTPAIAIOUINX THIEPIUIACTHYECKUMHU THMHEKOJIOTHYECKUMH 3a00JIeBaHUSAMU (9HIOMETPHO3, MHOMA
MaTKH, TUIEPILIa3us SHAOMETpHUs, OauIbl), B 74,4% ciydaeB pa3BuBatorcs aup¢dys3Has U y3iaoBas
(GbopMbI MacTOIIaTUH, COIIPOBOXKIAIOIIMECS THIIEPILIa3Hel XKeJIe3UCTOro KOMIOHeHTa [7].

Hapymenust MeHCTpyanbHON QyHKIMM — 3TO KIMHUYECKasi MaHUpecTalus HeOnaronoiayyus B
Helpo3HJoKkpuHHOH cucteMme. K uncity Hanbosee 4acTo BCTPEYaeMbIX MATOJOTHYECKUX COCTOSHUMN
OTHOCSITCS: aHOBYJISALMS, HEZ0CTAaTOYHOCTh JIOTEMHOBOM daszsl, OJIUTOMEHODES],
mucQyHKIMOHAIBHBIE MeTpopparuu. Ilartonorus oOycnoBieHa runepnpoiiakTHHEMUEH, HEXBaTKOU
MPOTreCTEPOHa, a IMOPKE M THUIEPICTPOTCHUEH, YTO SIBISETCS ONHOW W3 NPUYMH B Pa3BUTHUSA
¢ubpo3Ho-KUCTO3HON MacTonaruu [7, 8].

B nacrosimee Bpemst uis sieaeHus quddysnoii popmbr KM npuMeHsieTcs IUpoKuil CeKTp
JICKApCTBEHHBIX CPEACTB: BUTAMUHHBIC, OOILEYKPEIUIAIOLIME Ipernaparbl, BOCCTaHABJIMBAIOLINE
IICUXO3MOLMOHAIBHOE COCTOSIHME, TOPMOHAJIbHbIE Npenaparbl. Mcxons u3 3T0oro, B HacCTOSIIUMN
MOMEHT pa3pabaThIBalOTCSd M AaKTMBHO BHEIPSIOTCS Ipenaparbl, CIOCOOHBIE BOCCTaHABIMBATH
TOPMOHAJBHBII CTaTyc >KEeHIIMHBL. B pesynbrare Takoro ¢apMakoJIOru4eckoro JeicTBus
yMmeHbmaercss oTék Tkanu MOK, OTCYTCTBYIOT >KanoObl, XapakTepHbIE JJIsi MacTomaruu. Takxe
OJIOKHPYIOTCS pEenTOphl MposiakTHHA B TKaHU MOK, 4TO MPUBOAMT K CHMKEHHMIO JaKTomoss3a. U3
JEWCTBYIONINX MPEnapaToB TaKkKe HEOOXOIUMO OTMETHTH Ipernaparsl Ha PACTUTEIBHON OCHOBE, B
COCTaBE KOTOPOI'O COAEPIKUTCSI HECKOJIBKO pPAacTEHUI, KOTOPhIE OKa3bIBAIOT OHMIKAIOLIEE BIUSHUE
Ha ypOBEHb MPOJIAKTHHA B )kene3ucTor Tkanu MK [8].

Panee ObLIO yCTaHOBJIEHO, 4YTO 3a00J€BAEMOCTb JOOPOKAYECTBEHHBIMU OIyXOJSIMU
CHMYKAeTcs 10 Mepe YBEIMUEHHsI BBICOThI MECTHOCTH HaJl ypoBHeM Mops. IlepedncienHbie MeTo bl
HOCAT CHMITOMATHUECKUN XapakTep M HE BCEIjia JOCTUTaOT IIeNIM, BCIEICTBUE HEJOCTATOYHON
pa3paboTKu naToreHeTnyeckor Tepanuu. Peabunuranus 00JbHBIX MAacCTONATHH MOJIOYHOM KEJIe3bl
B YCJIOBUSIX BHICOKOTOPHOI T'MITOKCHH OKa3bIBajla MOJIOKUTEIBHOE KOPPUTHPYIOIIEe BO3IEHCTBHE Ha
COCTOSIHME CEpJI€YHO-COCYIAUCTON CHUCTEMBl U CHUCTEMBl KpOBH (yBEIMYMBAETCA KOJIMYECTBO
PETUKYJIOLUTOB, SPUTPOLIMTOB, BO3PACTAET COAEpNKAHHE TeMOIIOOWHA), YIydllaeTcsl peryisuus
yTIIeBOIHOTO oOMeHa [8, 9].

Hepenxo, mpu OTCyTCTBHS MOJOXKHUTEIbHON NWHAMHUKHM KOHcepBaTuBHOro yedeHuss ®KM c
npeoOnajaHieM KHCTO3HOTO KOMIIOHEHTa BO3HUKAaeT HEOOXOAMMOCTh B NPUMEHEHHHU Oolee
paluKalibHBIX METO/OB JIEUEHUS — XUPYpruueckux MmeroioB. IlokasaHus K XHUPypruueckoMy
JedeHuto pruOpo3HO-KUCTO3HOM MACTONMATUH: MIPH Y3JIOBBIX MponudepaTtuBHbIX hopmax OKM; mpu
KrcTax cBbime 2,0 cM; mpu peruauBax (TTOBTOPHBIX HAIOJHEHHSIX KACT MOJIOUHBIX JKelie3, TOCie
41 paHee MPOBEIEHHOW TOHKOUTOJIILHOM MyHKIMOHHOW OHMOIICMU C acmupanueil coaepKUMoro
KHCTBI); IPUCYTCTBHE MHUKPOKAJIBIIMHATOB HA MAaMMOTPa(hUIECKUX CHUMKAX; HET TOJIOKUTEITHHON
JMHAMHKH IOCJIE MPOBEIEHHOTO KOHCEPBATUBHOIO JICUEHHUSI; HAJTMUME MPUCTEHOUHOTO KOMIIOHEHTA
B Kucte [9].

AHalu3 JaHHBIX JIMTEPaTypbl CBUAETENBCTBYET O TOM, YTO B HACTOSIIEE BPEMsI OTCYTCTBYET
eluHas TOYKa 3pEeHUs Ha T[IO0Ka3aHUs K OINEpPaTHBHOMY JIEYCHHIO MAIlMEHTOB C KHUCTaMH
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42 paznuyHo# jokanu3anuu. [Ipu 3ToM NMOBBICKIIACH POJIb MAIOMHBA3UBHBIX METOJIUK, K KOTOPHIM
OTHOCSITCS] YPECKOKHBIC ITyHKIIMOHHBIE BMEIIATEIbCTBA MO YIBTPa3ByKOBBIM—KOHTPOJIEM.

3apyOexkHble HCCIENOBAaHUS IMOATBEPXKIAT SPPEKTUBHOCTh IMPOLEAYpPhl ITYHKIHOHHO-
acriupauronHoii 6uoncun (ITAB) B quarHocTuke U JIE€YSHUHN MATOJIOTUYECKUX JOOPOKaYeCTBEHHBIX
obpazoBanuii. [IAB siBrsieTcst HAAEKHBIM METOJIOM, KOTOPBI OTBEYaeT COBPEMEHHBIM TPEOOBAHUSAM
oHkoxupypruu [10].

Heo0xomuMo OTMETHTH, YTO Ha COBPEMEHHOM JTane pPa3BUTHS KIMHUYECKOW MEIULIUHBI
IIPUMEHEHHE MAaJIOMHBA3UBHBIX XHpyprudeckux TtexHosoruii nedenus KM npuoOperaer Bce
O0onee mupokoe pacmnpoctpanenue [11]. Ilpexxme Bcero 3To CTajmo BO3MOXKHBIM C Pa3BUTHEM
BHYTPUTKAHEBOM HaBUT'ALIMK U KOHTPOJIS 3a BBHIIOJIHEHHEM TexHosoruu. lllupokoe npumenenue B
KJIMHUKE COBPEMEHHBIX YJIBTPa3BYKOBBIX alIapaToB, MOOMIBHOCTh UX MCIIOJIb30BAHUS, BBICOKAs
TOYHOCTh  HABUTALMU  BBHIMOJHAEMBIX  TEXHOJOTHH  TO3BOJIAET 3((GEKTUBHO  BHEAPSTH
MaJIOMHBa3MBHbIE MeTOAbl Xupyprudeckoro sedeHuss OKM. IIposenéHnsle uccienoBaHus
OTAAQJIEHHBIX PE3yJIbTaTOB JICUEHUS MAcCTONATUM C IPUMEHEHHUEM MaJOMHBA3UBHBIX TEXHOJOTUI
MOATBEPAWIH UX dPPEKTUBHOCTH [12].

[IpuBeneHHble B JaHHOM 0030p€ pe3yJbTaThl MHOIOUMCIEHHBIX MCCIEI0BAaHUI J0Ka3bIBaAIOT,
yro ®KM sBiseTcss MOIUAITUOJIOTHMUYECKUM 3a00JieBaHMEM, IpeIpaclojaraloiiuMu  GakTopaMu
KOTOPOTO  SIBJIAIOTCA: TOPMOHAJbHBIE  HApyLICHMs, COIYTCTBYIOIIME TI'MHEKOJIOTHYECKHE
3a00J1eBaHus, CTPECC, HACIIEACTBEHHOCTh, OTCYTCTBUE TIPYAHOTO BCKapMJIMBaHUs, HapylleHHE
JUMUIHOTO 0OMeHa, MaToJIO0Ius MEeYeHHU, a TAK)Ke U3MEHEHUH CTPYKTYPhl M CBOMCTB 3CTPOTE€HOBBIX
(ER) wm mporecreponoBeix (PR) penentopoB, CBS3aHHBIX C HaJIWYHEM MHOIUMOP(PHU3MOB
koaupytoumx ux reHoB (ESRI u PRG), uto TpeOyeT MpOBENCHHS PETHOHAIBHBIX T€HETUYECKHX
uccnenoBanuid. [IpoxkuBaHue B yCIOBUSAX TOPHOW THIOKCHH Moauduiupyer teuenue GpuodposHo-
KHCTO3HOM MAacTONAaTUH, YTO BO3MOXKHO OOYCIIOBJICHO MOJUMOP(PHU3MaMU KOIUPYIOIINX T€HOB
(ESR1 u PRQG).

OOIEenpUHATHIX CTAaHAAPTOB JIEYEHUs MACTONATUM Ha CErofHSAIIHUN JeHb HeT. K olmum
HEOCTaTKaM OOJBIIMHCTBA MPHUMEHSEMBIX CETOAHS CPEICTB MOXHO OTHECTH HEBBICOKYIO
3QPEeKTUBHOCTb, HAIMUKE MOOOYHOIO M TOKCUYECKOTO JEHCTBHS, HEOOXOAUMOCTh MPUMEHEHHS B
BUJIE KOMIUIEKCA C JPYTMMHU CpEJCTBAMH, HAIIEJIEHHOCTh TOJBKO Ha OOJIErYeHHEe KIMHUYECKON
CUMITOMATHKH, a HE HapyIlIEHUE LIEMU MMaTOTeHEeTUYECKUX MEXaHW3MOB Pa3BUTHS MACTONATUH, YTO
pemnio Obl 3a/1a4y NPOPUIAKTUKY MAaCcTOTIaTHH.

Bo3MoxxHO, pOKUBaHUE B YCJIOBUSX TOPHOW TMIIOKCMM MOMKET OKa3bIBaTh IMOJIOKUTEIIbHOE
BJIMSIHUE HA TeueHHe (PUOPO3HO-KUCTO3HONW MAacTONATHH.
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Annomayus. TlpencraBneHbl COBpEMEHHBIC JaHHBIE O IMpoOJieMe CHHIpPOMAa KyOHTaJIbHOTO
KaHaJla, KOTOpBIA HaOMIOaeTcsl y JUI[ TPYAOCIOCOOHOTO BO3pacTa OMpPEICNCHHBIX MpPOQeCcCHid.
AHaToMHUYeCcKHe OCOOCHHOCTH KaHasla M OMOMEXaHHKa JIOKTEBOTO CYCTaBa CO3JAIOT MPEIOCHUTKA
JUIS. KOMIIPECCUU JIOKTEBOTO HepBa. PaccMOTpeHbI BOMIPOCHI pacpOCTPaHEHHOCTH, Kiaccudukammu,
KIIMHUKY, 9)(PEKTUBHOCTH MPUMEHEHUS Pa3INYHbIX METO0B TuarHoctuku. [logpoOHo pazoOpaHbl
METO/bl JICUEHUS: KOHCEPBATUBHBIN U Xupyprudeckuil. [Ipy HeApPEeKTUBHOCTH KOHCEPBATUBHOIO
JICUEHUS NIPUMEHSIOTCS Pa3IMYHbIE BapUAHThl XUPYyprudeckor nexommnpeccuu. Ocoboe BHUMaHUE
yIENEHO TMOCICONePAllMOHHBIM OCHOKHEeHUsIM. JIJis TuarHocTuku 3a0o0lieBaHUsl HCIHOIB3YIOTCS
MIPOBOKAIMOHHBIE TeCThI, Y3, anekrponelipoMmuorpadus, MarHuTHO-pE30HAHCHAsE ToMOTpadusl.

Abstract. The article presents current data on the problem of the renal canal syndrome, which
is observed in people of working age in certain professions. Anatomical features of the canal and
biomechanics of the elbow joint create prerequisites for compression of the ulnar nerve. The issues
of distribution, classification, clinic, and effectiveness of various diagnostic methods are considered
in detail. The treatment methods are analyzed in detail: conservative and surgical. If conservative
treatment is ineffective, various options for surgical decompression are used. Special attention is
paid to postoperative complications. Provocative tests, ultrasound, electro-neuromyography, and
magnetic resonance imaging are used to diagnose the disease.

Kniouesvie cnosa: TyHHenbHas HEBpONATHs, JIOKTEBOM HEpB, KyOWTaJbHBIA KaHal,
JeKOMIIpeCCUs in situ, MenuanbHas SIUKOHAWIIKTOMUS, CBsizka OcOopHa, TpaHCIO3UIMA,
MHUKPOJEKOMITPECCHSI.

Keywords: tunnel neuropathy, ulnar nerve, cubital canal, in situ de-compression, medial
epicondylectomy, Osborn’s ligament, transposition, micro-decompression.

TyHHENBHBIE CHHIPOMBI — 3TO TpyIINa 3a00IeBaHuil, 00yCIOBICHHBIX yIIEMIICHHEM HEepBa B
MBIILIEYHO-KOCTHOM TYyHHENIE BBHJY HECOOTBETCTBUA MX pa3mepoB. W3ectHo Oonee 30
TYHHEJIBHBIX CHHJPOMOB, HO pe€ajbHOE KIMHHYECKOE 3HAau€HUE MMET 5—6 cuHapomos [1-3].
Hespomnarus nokreBoro HepBa (n. ulnaris) Ha ypoBHe KyoutansHoro kanana (KK) ssnsercs 2-i no
pPacIpoCTPaHEHHOCTH TIOCJIE TYHHEIBHOH HEBPONATHH CPEAMHHOTO HEpBa B 30HE 3aISICTHOTO
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kanana [1, 4]. 3a6oneBaemocTth cuHapoMoM KyouTansHoro kanana (CKK) cocrasnser 20,9-30,0 Ha
100 Teic. B obOmelt momynsiuuu [5—7]. Tak, B HWCCleJOBaHWHU, TMPOBEICHHOM CPEIU HACEICHHS
Wranuwu, 3abomeBaemocth coctaBuia 20,9%, mpu 3TOM My»KUUHBI OOJICIOT Yalle, YeM KEHIIUHHI [§].
Yacrora BoissBnenuss CKK B Hacrosimiee Bpemsl 3HAUMTENBHO YBEIWYWIACH B CBSI3U C
COBEpIICHCTBOBAHUEM HHCTPYMEHTAJbHBIX CPEACTB JHArHOCTUYECKOW 0a3bl U BO3MOKHOCTHIO
MIPOBEACHUS MPEIM3NOHHON MU PepeHImaTbHON JUArHOCTHKY [9].

CooTHollleHHE JMarHOCTUPOBAHHBIX Clly4aeB cuHJpoMa 3amsictHoro kanaima u CKK mo
naHHbIM ctatucTuku coctasiseT 7:1. B CIIA exeroano mpoBogutcs okoio 39 000 oneparuii mo
noBony CKK. HaubGonee gacto Gosneror ironu TpyaocrnocooHoro Bo3pacta — oT 40 mo 50 net [6].
Bnepsoie CKK omwmcan Panas B 1878 1. y mamueHTta ¢ NOCTTPAaBMarM4eCKOM BaJIbI'yCHOM
nedopMmarmei JTOKTeBoro cycrana, a 3areM Feindal W. u Stratford J. B 1958 . [6].

Omuonozus u namozenes. Hanbonee yacto passutue CKK HOocUT nanonaTtuueckuil xapakrep,
OJTHAKO, CYHIECTBYIOT aHATOMHUYECKHE MPEANOCHUIKH, MPUBOISIIINE U CIIOCOOCTBYIOIIUE PAa3BUTHIO
nanHoit maromoruu  [10, 11]. K anaromumyeckum (axTopam, mpeapacroiaraloimm K
Bo3HuKHOBeHUI0 CKK, oTHOcaTcs moBepxHOCTHOE pacronoxenue n. ulnaris Ha ypoBHe KK;
MUKpOTpaBMaTu3amus n. ulnaris, mociemayroiiee pa3Butue crnaeqnoro npormecca B KK u Hapymenne
CKOJbXeHus n. ulnaris mpu crubanuu u pasrubanuu mnpeamiedbs B JIC; aHOManmuu pa3BUTHS
KOCTHO-CBSI304HOM cuctembl Ha ypoBHe KK u Hanmuume mojBeiBMXa WM BbIBHXa n. ulnaris Ha
nanHoM ypoBHe [12—-14]. K dopmupoBanuto CKK npenpacrionararor cnenuduka crpoenus KK u
ocobeHHOCcTH OMoMexaHuku JIokTeBoro cycrasa (JIC) mpu crubanum pykwu [15]. Kanan o6pazoBan
cBsizkoit OcOopHa U 60po3noii n. ulnaris, KoTopast JTOKAIU3YETCS 3a MEAUATIbHBIM HaJMBIIIEIKOM
wieya (Pucynok 1). B cBow ouepens, cBsazka OcOopHa pacroyiaraercss Mexay MeTualbHbIM
HAJMBIIICIIKOM IIJICYEBOM KOCTH U JIOKTEBBIM OTPOCTKOM JIOKTEBOW KOCTH, JHCTaIbHO
MPOJOJDKAETCS B YIUIOTHEHHYIO ¢acimio m. flexor carpi ulnaris. Hambomee wacto n. ulnaris
CIaBIUBaeTCs MMEHHO cBs3koil OcOopHa. OmucaHbl eIMHUYHBIE CIydyau KOMIIpeccuu n. ulnaris
pyauMeHTapHOHM MbIiIei (m. anconeus epitrochlearis) na yposue KK [16].

JloKTeBoii Heps

MeaHanbHan MEXMbILLEYHAR

Struthers —
MepmanbHbii
HAAMbILYOK
Canaxa Ocbopa ‘ \
JIOKTEBO# OTPOCTOK l/\\ =
[lsurate/ibHan BeT8b K T P
NCK Apxapa JloKTesoit

NCK cruBatens Kuet

Pucynoxk. 1 Araromus KK

B nannoit obnactu n. ulnaris He UMeeT 3aIlIUTHOTO MOKPBITHS — 3TO SABJSETCS MPUUMUHOM €ro
MOBBIIIEHHONW BOCIIPUMMYMBOCTHU K MoBpexaeHuto. [lonBuxkHocTs n. ulnaris B8 KK npu nmxeHusx
B JIC cocraBnsier 1o 10 MM B MpOKCMMaJIbHOM HAalpaBI€HUH U 1O 6 MM B AMCTAJIbHOM U MOXKET
J0CTUTaTh Oosiee 23 MM IPHU CAaMOM «HEOIAronpUsTHOMY MOJIOKEHHUH TJIeda, MpeaIuiedbs, KUCTU U
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naneiieB [6]. IIpu pazorayrom JIC nmonocte KK umeer ¢popmy smmmrnca, a mpu crubaHuu TUIOIIAIb
noniepeunoro ceuenusi KK ymensiaercs Ha 55% u ctanoButcs meneBuaHoi [S]. [Ipu pasrubanuu
JIC naBnenue B KK cocrasusier 10 19 mm pr. ct. [17], a mpu crubanum MpoOUCXOIUT €ro 7-KpaTHOe
MOBBIIIICHUE, CKOJIBKEHUE U pacTshkeHue n. ulnaris Ha 4,5-8 mm [5]. Tlpu moBbIIIeHUN JaBICHUS
cBpiie 30 MM PT. CT. IPOUCXOJUT 3aMeAJICHHE BEHO3HOTO OTTOKAa, OTEK HEPBHOM TKaHU U
3aMeJJICHUE aKCOHAJIBHOTO TpaHcnopTa. A npu JaBjieHuu cBbime 60—80 MM pT. CT. KPOBOTOK B .
ulnaris nmpexpamraercs. Jddekr caapneHust 6onee BBHIPaXEH HEMOCPEACTBEHHO Ha BXO/E B KaHAI
«edge effect». CnaBnenue n. ulnaris Ha poTshkeHnu 2 4acoB naBieHueM B 400 MM pT. CT. IPUBOAUT
K CTOMKOMY HapylIeHHI0 KpoBooOpaieHus [6]. COOTBETCTBEHHO, JUIMTEIbHOE HAXOXKIEHUE PYKH B
nonoxkeHuu crudanus B JIC, yacto moBropsromuecs crubanus u pasrubanus JIC, meymnobHoe
MOJIOKEHUE PYKH C OMOPOH Ha JIOKOTh CIIOCOOCTBYIOT moBpexaeHuio n. ulnaris B KK u paszuruio
CKK [18].

IIpu xponmueckorr komrpeccun n. ulnaris B KK Bo3Hukaror 3 martopu3nonorunyeckux
(heHOMEeHa, UTparolIuX KIIUEBYIO POJIb B pa3sBUTHU HeBporartuu [19]: 1) HapymieHne BEHO3HOTO
OTTOKA B n. ulnaris; 2) HICTOHYEHHE €r0 MUEIIMHOBOM 000s10uKY; 3) nimemus n. ulnaris.

[MpuunaaMu mopaxxenus n. ulnaris HanOoJee YacTo SABISAIOTCS TPABMBI, KOTOPBIE TIPUBOIAT K
¢bubposupoBanuto cBsazku OcbopHa, kpoBouznusHusaM B KK, popMupoBaHnio KOCTHBIX OTIOMKOB
i ocreoputoB B obnactu KK, a Takke nmoctrpaBmMaTuueckas win BpoxaeHHas nedopmanus JIC,
cubitusvalgus, BEIBUXH U MMOABBIBUXH N. ulnaris, 11060 HOBOOOpa30BaHUs H 3a00JCBaHUS B 00J1aCTH
KK (peBMaTrouaHbIii apTpuT, CHHOBHUTHI, MH()EKINU, KPOBOMBIHUSHHS JTHOO TpOMOO3BI apTepuit
kaHaina) [6, 20].

@axmopwl pucka pazeumus CKK. Hanuume takux 3aboieBaHMid, KaK caxapHbI aualer,
OKMPEHUE, OCTEOAPTPUT, MOBBIIMIAET PUCK pa3BUTUS JAaHHOTO cuHapoma [5]. Puck passutus CKK
MIOBBIIIEH Y INBEH, IOBEIMPOB, KACCHPOB, (PaCOBIIMKOB, CTOJISIPOB, MPOTPAMMHCTOB, (HhepMepoB,
CTpouTeleld U yOOPIIMKOB, YTO CBS3aHO C OIpeIeJeHHbIM HabopoM nBrkeHuil B obnactu JIC.
Pacnpoctpanennocts CKK cpeau nui mepeuncneHHsix mnpodeccuii cocraBiser 2,8-6,8% [5].
Bubparus — 3naunmbiii pakrop pucka pazsutusi CKK. PacnpocTpaHeHHOCTh 1aHHOTO CHHApPOMA
cpeau JHl, 4bs NpodeccuoHallbHas JEeATENbHOCTh COMNpsYKeHa C BO3JEHCTBUEM BHOpaluy,
nocruraetr 42,5% [5]. Jdocrarouno penko Bcrpeuaercs asycropoHHuil CKK. B Takux cmydasx
HEOOXOIMMO OLICHMBATh HAJIMYME Mpeipacoiaraloimux (hakTopoB: HApyIIEHUs oOMeHa BeIEecCTB,
CUCTEMHBIX 3a00JieBaHUM, TaKMX Kak caxapHbld AualeT, ajJkoroiusM, AeQUIUT BUTAMHUHOB,
aHEeMUs1, HEBPOJIOTHYECKUX 3a0o0ieBanuii [21].

Knunuueckas xapmuna. IlepBeim npusHakoM npossieHuss CKK saBnsercs onHemeHue
MpeIieybs Mo JOKTeBOM cTopoHe u [V, V manbieB kuctu, ocobeHHO B yTpeHHUe Yachl [3, 22].
CHauana CUMIITOMBI HEMTOCTOSTHHBI M BOSHHMKAIOT MPH MPOBOKALMU — MPOAOKUTENBHOM CrHOaHUN
MpeIUieybsi ¢ MOocIeaAyIoule npsMoil kommnpeccuel n. ulnaris mo3ajau HaJAMBIIIETKOBONH OOPO3/bI.
XapakTepHO YCWJIEHHE CHUMITOMOB B HOYHOE BpEeMs, YTO MOMKET HapyllaTb COH IIallUEHTOB.
HeBponaruueckre CUMOTOMBI OOBIYHO YCHUJIMBAIOTCA MpPU TOBTOPHBIX JABIKCHMSIX U TIpU
anutensHoM crubanuu pyku B JIC. ITo mepe mporpeccupoBanust CKK uyBcTBUTENBHBIE HAPYIIIEHUS
CTaHOBATCA MOCTOSHHBIMU. B cooTBeTcTByIOIIEH 00MaCTH KUCTU BBISBIAETCS THIOAITE3Hs], MOTYT
HaOIo1aThCs Apyrue HeBponaruyeckue (PeHOMEHbI — TUIepecTe3nsi, Tu3ecTe3us, 00Jb, ATIOANHHUS.
Ha panneit cragum CKK mnamueHTl MOTYT OHIyIIaTh c€1a00OCTh B KHCTH TP OTCYTCTBUHU
OOBEKTUBHBIX TPU3HAKOB Tape3a MBI, UWHHEpBUpyeMbiX n. ulnaris [18], cHkeHO
JUCKPUMHHAIIMOHHOE YYBCTBO — CIOCOOHOCTH pa3iuyaTh JBa OJHOBPEMEHHO HAHOCHUMBIX
pazapaxenus [5]. [Ipu nporpeccupoBanuu CKK manueHTsl ’KanytoTcsi Ha HEIOBKOCTH B TAJbIIaX BO
BpEMS COBEPILUEHUS TOHKUX ABM)KEHUH, TAKMX KaK 3aCTErMBAHME IIyTOBMIl HAa OAEKIE, MUCbMO U
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MPEUMYIIIECTBEHHO CBA3aHbl C HAPYIICHUEM KOOPIMHUPOBAHHBIX JBMKEHUIN KUCTU M najbleB [10].
B nanbHeiimem pa3BuBaeTcs nepudepruecKkuil mape3 MbIIl KUCTH, HHHEPBUPYEMBIX n. ulnaris.
[Tpu oTCyTCTBUU JI€USHUST BO3HUKAET aTpO(Hs MBIIIL THIOTEHAPA U MEPBOM THUIBHOM MEXKOCTHON
MBIIIIIBI, TPOUCXOIUT «KorteoOpasHas» aedopmarust IV u V naneues, nostomy kucts npu CKK
Ha3bIBAIOT «KOTTHUCTOW» [23]. ATpodus MBI KUCTH (MEKKOCTHBIX, YepBEOOPA3HBIX, BO3BBIIICHHUNA
MU3HUHIIA U | manpiia) IpuBOIUT K CTOMKUM HEHMPOTEHHBIM KOHTPaKTypam [2].

OCHOBHBIMU KJIMHUYECKUMH JUArHOCTUYECKUMHU TECTaMU, BBIABIISIIONIMMU TOBPEXKICHUE N.
ulnaris, sIBIsAIOTCS:

* IIPU TIOMBITKE Pa3ruOaHus MaibleB MPOUCXOJUT HEMOJHOe pasrubanue 5, 4 u otyactu 3
MaJbLEB,

* [IpY IJIOTHO NPUJIETAIOLIEH K CTOJIy KUCTH «L[apallaHue» MU3HUHIIEM I10 CTOJy HEBO3MOXKHO,

* [pU IUIOTHO HpWIEramiieidl K CTOJy KHCTH HEBO3MOXKHBI pa3BEJIEHUE M IPUBEACHHE
MaJbLEB,

* TMOMbITKA 3a)KaTUsi Oymaru OOJIBIIUM MajblieM KUCTU Oe3 crubaHus JucTalibHOl (amaHru
3aTpyaHeHa win HeBo3MmokHa. Kimaccudukanus crenenn Tspkectu CKK npencrasnena B Tabmmie
[24].

Tabmuma
KITIACCUDUKALNA CTEINIEHU TSXKECTU CKK
Cmeneno YysecmeumenvHuie Jeucamenvuvlie Koemucma CPB, Buvibop memooda
msaxcecmu paccmpoticmaa paccmpoticmea A Kucmo M/c JleyeHus
CKK
Jlerkas [Tepuonuueckue CyObekTuBHas - >40 m/c  KoHcepBaTUBHO
napecre3nd. CHMOTOMBL  ¢1abOCTh B KHCTH e
HETOCTOSHHEI,
npexojsiiue (Bo CHe,
mociie padoThl, IPU
MTPOBOKAITMOHHBIX
TecTax);
YwMmepennas  [lepuoamuecku OObekTrBHAS - 30-40  Xwupypruyeckoe
BO3HUKaroIue 0oeBbie  ¢1abocTh MpH Mm/c
OIIYTIIEHUS TIOTIBITKE yJIEPKATh
MPEIMEThI B KUCTH,
OTrpaHUYCHHE
MIPUBENICHUS U
OTBEJICHUS B KHCTH
Tsoxenas [NocrosHuas mapecte3uss  Mpltieunas arpodust + <30 m\c Xwupyprudeckoe

B nuteparype npeiararorcst pa3nudHble MOIUGUIIUPOBAHHBIE ONPOCHUKU U KITaCCU(PUKAITUU
CKK, ocHOBaHHBIC Ha KJIMHUYECKOW KapTuHe 3a0oneBanus: Bishop, Messina, McGowan, BCTQ,
Disabilities of the Arm, Shoulder, and Hand Questionnaire (DASH), DN4, Gabel/Amadio, Pain
DETECT, NeuroQoL u ap. [25]. Bce nmpencraBieHHbIe MIKaldbl UMEIOT MPUMEPHO OJUHAKOBYIO
cTemneHb peBaneHTHocTU [12, 26, 27]. Tlockonbky HamOojee BaKHBIM Ui TMAIIMEHTOB SIBISETCS
CTENeHb (PYHKIHOHAIBHBIX OTPaHUYEHUH, I OIICHKU BBIPAXKEHHOCTH O0Jei, OHeMeHHUs], c1aboCcTu
KucTu M npouynx cumnrtomoB y mnamnueHToB ¢ CKK mpumensercs meron ouenku PRUNE (The
Patient-Rated Ulnar Nerve Evaluation) — omeHka cUMOTOMOB MOpakeHHs n. ulnaris camum
namueHTom [26, 28].

Jluaenocmuxa. PekoMEHIyeTCsT MCIOJIB30BaTh CIICIHATBHBIC MPOBOKAIIMOHHBIC TPOOBI IS
BesiBiieHus CKK: skBuBanenT cumntoma Panena (peskoe crudanue B JIC), Tect Tunens, tect Ha
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caarienue n. ulnaris (mpwkartus), mpKaTus U (QIEKCHH, TECT HA COMPOTUBIICHHUE PERIICKTOPHOMY
BpaiieHuto npu napanaHuu [5,10]. TecTbl cUMTAIOTCS MOJOKHUTEIBHBIMU, €CJIM B PE3YJIbTATEe HX
BBITIOJIHEHUS] BO3HUKAIOT HEBPOJIOTMUECKUE CUMIITOMBI — OHEMEHHE, MapecTe3un Win 00JIe3HEHHBIE
MOKAJIBIBAHUS BIOJIb MEIMAJIIBHOW IMOBEPXHOCTH IMpeamieubss U kuctu, B IV u V nanmpnax.
UysctBuTenpbHOCTh Tecta crubdanus JIC B Teuenun 60 cek. coctaBuser 75%, Tunens — 70-75%,
Ha cnaaBieHue n. ulnaris — 89% wu Tect «scratch collapsey — 69%. Camoii BBICOKOI
9yBCTBUTEIHHOCTBIO (98%) oOmamaeT KOMOWHUPOBAHHBIM TECT: OJHOBPEMEHHOE BBIITOJIHEHUE
tecta Ha crudanue JIC u manbpueBoe caapienue n. ulnaris B oonactu KK B reuenun 60 cek. [7, 12].
B pesynprare oOcienoBaHHs MOTYT BBISBISATBHCS IMOJOKHUTEIbHBIE CUMOTOMBI Baprenbepra u
®dpomana (B 6osee 3amymeHHbIx ciydasax) [10].

JJis oATBepKICHUST TUarHO3a UCIIONb3yeTcs dnekTpoHeiipomuorpadus (OHMI') — «3omoToii
craugapr» auarHoctuku CKK [5, 29, 30]. OHMI' npumeHsoT Juid ONpPENENICHUs YpOBHS
MOBPEXKICHHS N. ulnaris, OIEHKHU ero (GyHKIIUU TI0 CKOPOCTH pactpocTpanenus Bo30yxaeaus (CPB)
U amIuiuTyzae noreHuuana aerctsus [1,31]. Ilo nanaeim nuteparypsl, SJHMI' npusHaku nopaxeHus
n. ulnaris B oomacta JIC MOTYT BBISBIATHCS TpUMEpPHO y 15% 300pOBBIX TOOPOBOJIBICB, H ITO
3HaueHue yBenuuubaercs 10 30% y aurr crapiie 60 jget [32].

B 1999 1. AMepuKaHCKOW acCOIMAMEH EKTPOIUarHoCcTuIeckoil Mmeauiuubl (AAEM) Obutn
chopmynupoBanbl ctanaaptel OMI™ muarnoctuku CKK. Haunbonee BaxHbIe U3 HUX:

1. HeoOxoammo ucciie[oBaTh MOTOPHEIC M CEHCOPHBIC BOJIOKHA N. ulnaris.

2. Ecam wumeroTcs WM3MEHEHHST MOTOPHBIX WM CEHCOPHBIX OTBETOB JOJDKHBI OBITh
WCCJIEIOBAHBI IPYTUE HEPBBI ISl HCKIIIOYEHHS] CHCTEMHOTO MTOPAXKCHHSL.

3. Bo Bpems uccieoBaHus U U3MEPEHUH JIOKOTh IOJKEH ObITh COrHYT Ha 70-90°.

4. PaccTosiHue MEXTy TOKAMU CTHMYJISIIAN HIDKE U BBIIIE JIOKTSI TOJKHO OBITH 10 cM.

5. Touka ctumynauuu Huxe JIC He AomkHa ObITH AMCTaIbHEE 3 CM OT MEAMAIBHOIO
HAMBIIIEIIKA.

B nureparype cymiecTByrOT pe3ynbTaThl, IPOTUBOpEYAINEe AAHHBIM pEKOMEHAAnusIM. Tak,
OBLITO TIPEIOKEHO CYUTATh ONTUMAIBHBIM PACCTOSHUE MEXKTy TOUKAMH CTUMYJISIINH HIDKE U BBIIIE
JIC ne na 10 cM, a 6-8 cM, 4TO MO3BOJISIET M30EkKATh «pa3MbIBaHUs» 3amenieHuss CPB, kotopoe
MOKET BO3HHKaTh Ha ydacTke He Oomnee 1 cm [5]. Onmnako, ucnonp3oBanue 10 cM paccTosSHUS
MO3BOJIIET  MOBBICUTH  crenuduyHocTh OMIT  HM3MeHeHuil, HECMOTpsT Ha  CHIDKEHUE
qyBCcTBUTENBHOCTHU [5]. B MoHOrpadun Bushbaher MunumansHo HopMmanbHbIM 3HaueHueM CPB Ha
yuactke BOkpyr JIC o6o3nHaueHo 3HaueHue 43 w/c, a He 50 m/c [33]. OgnHako B 1esIOM
MCIONIb30BaHUE JAHHBIX PEKOMEHJAINN MO3BOJISIET CHU3UTh PUCK JTUArHOCTUYECKUX OLIMOOK MpHU
ANIEKTPOMHUOTpadUIECKOM OLIEHKE COCTOSIHHS n. ulnaris.

K OHMI -npusnakam nospexaenus n. ulnaris B KK otHocstcs: 1) nokansHoe cHuxenne CPB
(<50 m/c); 2) paznuna mexay CPB mo n. ulnaris nucransHo u B obGmactu JokTs>10 wm/c; 3)
CHIDKEHUE aMILUTUTYIbI MbllieyHoro otBera (M-otBeta) Ha 20% u Oonee MpH CTUMYIISIIIMM BBIIIE
nokT4 (mpu3Hak 610ka nmposenaeHus Ha ypoBHe KK).

B nocnenHue rompl B NPAKTUYECKOM JAESTENBHOCTH IIMPOKO HCIHOJIB3YETCS METOH
ynbTpa3BykoBoro wuccienoBanus (Y3U) nepudepudeckux HepBoB [5, 34]. Ilpu TyHHETHHBIX
HEBpPONATHUSAX METOJ TO3BOJISIET BU3YyaJIM3UPOBATh MECTO MOBpEXACHHUS (KoMrpeccuu) n. ulnaris,
OLICHUTh COCTOSIHME n. ulnaris ¥ OKPYXArOMIMX €ro TKaHeW, UCKIIOYUTh CHEeIU(PUIECKUl TeHe3
KOMITPECCHOHHON HEBPOIIATHH, MTPOBECTH OLIEHKY BOCCTAHOBJICHHUS N. ulnaris mociie mpoBEISHHOTO
Helpoxupypruueckoro jedenus [24]. Y3U kaptuna xommnpeccuu n. ulnaris mposiBiIsieTcss B BUAE
yTOJIICHUS (0TeKa) MPOKCHUMAIbHEE YPOBHSI €r0 KOMIIPECCUH, HAPYIIEHUS TPSIMOJIMHEHHOCTH X0a
ctBoja n. ulnaris B BHIE €ro W3BUTOCTH, 3HAYUTEIHHOTO CHUXKCHHS WIH OTCYTCTBHS
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mudepeHIMPOBKH HEPBHBIX BOJIOKOH [35, 36]. VYHuBepcaabHBIM TPHU3HAKOM TYHHEIHHOTO
CUH/IpOMA SIBIISIETCS COOTHOLICHHE MOMEPEYHOro ceueHus n. ulnaris Ha ypoBHE CIaBJICHUS U BBIIIE
MecTa chaBineHuss Oomee yem 1:1,5. DTo cCBfi3aHO € HapylIIeHHEM AaKCOHAJIBHOTO TOKa
HEMOCPEACTBEHHO B 00JaCTH KOMITPECCHH CTBOJA n. ulnaris U aucranbHee Mecta kommpeccuu |10,
37].

V3U no3sosser [1, 38, 39]:

1) yrouHuTh YpOBEHB MOBpEXAeHUs n. ulnaris (BusyajabHBIE TNPHU3HAKH: JedopManus
YIIEMJIEHHOTO Y4acTKa HepBa, yTOJIIEHNUE CMEKHBIX CETMEHTOB, (POPMUpPOBaHHE HEBPOMBI);

2) BBIIBUTH IPUYMHBI yIIEMJICHU n. ulnaris;

3) BBIIBUTH THUIIEPMOOMIIBHOCTD, MOJIBBIBUXU N. ulnaris mpu crubanum-pasrudanuu B JIC,
OIMcaTh aHATOMUYECKHE 0COOEHHOCTH N. ulnaris U TyHHENS;

4) onpenenuTh NIPUUMHBI HEYAAYHOTO UCX0/1a XUPYPrHUECKON JeKOMITpeccud n. ulnaris.

MHuenue skcriepToB 00 mH(MOpMaTuBHOCTH M HeoOxoaumocTu mpumeHeHus Y3U mpu CKK
MIPOTUBOPEUMBO, TAaK KaKk Y3-TIPU3HAKU «YIUIOIIEHUS», BBIBUXA WM MOJABBIBUXa n. ulnaris B
obmactu KK oOHapyxuBaloTcs Uy KIIMHMYECKH 3I0POBBIX JIFOIei. ABTOphl KoxpaHoBckoro 0630pa,
npoBeneHHoro B 2016 1., moguepkuBaOT quarHocTU4eckyro neHHocts Y3U n. ulnaris mpu CKK,
O0COOCHHO TpU IJIAHUPOBaHUM Xupyprudeckoro jnedenus [40]. IlosTomy Tonuueckast TMarHOCTUKA
JIOJDKHAa OBITH TPOBEJAEHA JI0 OIepaluy, 4YToObl MpPaBHWJIBHO BHIOpaTh COOTBETCTBYIOIINE
XHPYPTUYECKHE MOCOOMS JUIsi TOYHOTO JICYeHHUs Kommpeccud n. ulnaris. Ha ceromusimHuii 1eHb
V3U n. ulnaris B obmactu KK pexomeHnayercst kKak JOMOJHUTEIBHBIA METOA HEHPOBU3YyaIH3aIHH,
KOTOPBIM TTOMOTaeT MoATBepauTh auarno3 uauonarudyeckoro CKK u uckmounts crenupudeckuit
reHe3 HeBpomaruu n. ulnaris (omyxomnb, rawnwoH u aAp.) [17, 41], a Takke NPOBOAUTCA BCEM
nanueHTaM, KOTOpbIM IiaHupyercs Helpoxupyprudeckoe snedenne CKK. Jlanubiii meton Oosee
uHpopmaruBHbii, yeM MPT (93% npotuB 67%) npu BBISBICHUN MYJIBTH()OKATBHBIX MOPaKEHUH,
OJTHAaKO, MPHU HeaoCcTaToYHOU MHpopMaluu BeinoiHsoTcs BMecTe [42]. MPT co cnenuduueckumu
MOCJIEZIOBATENbHOCTAMU  Juis  MP-Heliporpaguu MOXKET NPOAEMOHCTPUPOBATH CErMEHTAapHBIC
MaTOJIOTHYECKHEe W3MEHEHUsT BHYTpH n. ulnaris ¢ OTEKOM | HapylIeHHeM HOpPMaJbHOU
(bacuKyIsIpHOI CTPYKTYPBI.

Huddepennnansuyto quarHoctuky CKK mpoBomsT co: CnMHalIbHBIM CTEHO30M, TpbDKEH
HIEHHOTO OT/esa MO3BOHOYHHKA, PAJUKYJIoNaTuel, Opaxuorniekconarueil, komnpeccueil n. ulnaris B
kaHaje [wmiloHa, OOJE3HBIO BEPXHUX MOTOPHBIX HEWPOHOB, MNOJMHEWpoMmaTuell H JpPyrUuMHU
TYHHEJIbHBIMU cuHApomamu [ 10, 43—46].

Jleuenue. KoncepparuBHoe neueHne. HaunHaror Tepanuio ¢ MHGOPMUPOBaHMS MAIMEHTA O
Mmo3ax M ABM)KEHUAX PYKU, KOTOPHIE CIOCOOCTBYIOT JanbHeleil kompeccuu n. ulnaris B KK [17].
[TarueHTy pexomeHayeTcsi u30erarh JUIMTENbHOTO HAXOKICHHS PyKU B MoJ0keHun crudanus B JIC
WIN ONMUPAThCs JIOKTEM Ha TBEPAYIO MOBEPXHOCThH [47], coBEpLIEHHsS] MOBTOPHBIX, OJAHOTHITHBIX
ABWKeHUM crubanuss u pasrubanus pyku B JIC [48]. MmmoOummszauus JIC (mmHMpoBaHue,
HaJIOXKEHHE OpTe3a) Ha MEepuoJ] CHA TIOCTOBEPHO MO3BOJISIET N30€KaTh MaTOIOIHYECKUX 1mo3 [5, 29].
B paHIOMU3MPOBaHHBIX KOHTPOJIUPYEMBIX MCCIEJOBaHUSAX OBUIO IOKa3aHO, YTO MPOCTOE
MH(OPMUPOBAaHUE TAIMEHTa O TOM, KaK MOXXHO NPEKpaTUTh TpaBMUpOBaHUE n. ulnaris myTtem
M3MEHEHUsl JIBUTaTelIbHOTO CTEPEOTUIa, MPUBOAUT K 3HAYUTEILHOMY YMEHBIICHHIO CHMIITOMOB
[49, 50]. boneBble NposABIEHUS U MAPECTE3UHU MOTYT KYIIHPOBAThCS OCTEONATHUYECKON KOPPEKIUEH,
npumeHenrneM HIIBII, aHTHOKCHIIaHTOB, aHTHOIPOTEKTOPOB, a MPU HUX HEIPPEKTUBHOCTH —
TPULIMKJIMYECKUX aHTUICTIPECCAHTOB WM aHTUKOHBYJIhcaHTOB [12, 51, 52]. Ilpumem BuTamuHa
rpynnsl B MOXkeT yMEHBIINTB JIETKO BBIpaKeHHbIE CUMIOTOMBI [23, 53]. MeaukaMeHTO3HOE JIeUeHHe
HazHavaeTcs Ha 6—12 Hemenb B 3aBHUCHMOCTH OT TepameBTuueckoro dddekra [2, 54]. bwuio
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MOKa3aHO, YTO Yy TMAlMEeHTOB C JIETKUMU CHUMIOTOMaMH KOHCEPBAaTHBHOE JICUEHHE OKa3alloCh
nosiesHeiM npumepHo B 90% cmydaeB, ¢ ymepeHHelMM cumntomamMu — B 38% [55]. Ilo
pesynbraram Koxpanosckoro 063opa ot 2016 r., koHCEpBaTUBHOE JieueHHE YPPEKTUBHO MPH JIETKOM
u ymepenHoM CKK [17].

Manouneazusnviti memoo nevenus. B nedennn CKK mmpoko mpumeHsIOTCs OJOKambl ¢
rmokokoptukoctepousiom (I'KC) [5]. [Jannyro mnporenypy pPEKOMEHIYETCS BBIOJIHATH IO
kouTposieM Y3U unun DHMI. Bo3moxkno ucnons3oBanue Onokansl ¢ ['KC npu nerkoii u ymepeHHOH
crenenn CKK. Opmnako, aBropbsl mnocneaHero Koxpanosckoro o63opa metonoB jnedenuss CKK
3aKIIIOYMIIM, 4YTO 1O cBoeil sdpdextuBHOoCcTH Onokaga ¢ I'KC He mpeBocxoauT mianebo mnpu
HaOJIFOJICHUH 3a MMallMeHTaMH B TeueHue 3-X mecsies [17].

Xupypauueckue memoout nevenus. IlokazaHusi K XUpyprudecKkoMy JICUEHUIO:

1. Hannune  knmHudeckux nposieieHudt CKK ¢ yMepeHHBIMH WM TSXKEJIBIMHU
YyBCTBUTEJIbHBIMU U JIBUTATENIbHBIMU HAPYIICHUSIMH, TOATBEPKICHHBIX 110 1aHHbIM Y3U.

2. HeappekTuBHOCTH KOHCEPBATUBHOW TEPAIMH B TEUEHUE 3-X MECSIICB.

3. dedopmammst B obmactu KK (ocreodutsl, «mmoassiBux» n. ulnaris, apTpo3Hble H3MEHEHMUS,
STMMKOHIMIINT, HAJIMUKE TUIEPTPOPHUPOBaHHON m. anconeus epitrochlearis).

4. YMepeHHblE WU TSDKENble DJICKTPO(U3HOIOTHUECKHEe HapyUIeHHs MPOBOAMMOCTHU
HEPBHOTO UMITYJIbCA.

[IpocTeiimue onepanuu Mo «BBICBOOOKIEHHIO n. ulnaris» mpoBogmiuch eme ¢ 1878 r,
ofHaKo, Toidpko B 1957 1. Opuranckuii xupypr Osborne G. BHepBble MONYYHI 3HAYUTEIHHOE
MpU3HAHUE M TOAJAEPKKY 32 MPOBEACHHME MPOCTOM AeKoMmIpeccud n. ulnaris myTem pasleieHHs
oqHOUMEHHOM cBs3ku [10]. MHorue SKCmepThl CUMTAIOT, YTO XUPYPrUUYECKOE JIeUeHUE CIEAyeT
pexomenoBath yxke npu ymepennoi crenenu CKK [5]. Hamuume y manmenta ¢ CKK arpodun

MBIII] KUCTH — aOCONIOTHOE TIOKa3aHWE K omnepanuu. Pa3paboTaHO HECKOIBKO BHUIAOB
xupyprudeckoro yedenus CKK: mpocras gexommnpeccus, MUKpPOIEKOMIIPECCHSI, TEKOMIIPECCHUS C
TpaHCcHo3unMel  (MOIKOXKHOW,  BHYTPHUMBIIIEYHAs,  MOAMBIIIEYHOM),  HHAOCKOMHYECKAas

JIEKOMITPECCHs], a TAK)KEe MeMaabHas SITUKOHAmIKTOMES [17, 56].

Omxkpoimass  Oekomnpeccus. Haumbonmee wyacto mna xupyprudeckoro sedenus CKK
IIPUMEHSIETCS MPOCTasi AEKOMIIpecCUs M3 OTKphITOro nocrtyna [5]. Mcmoms3yercs NpomoiabHBIN
paspe3 B nmpoekuun KK miaunoit 8-12 cm, uro mo3Bossier o0ecnednTs BU3yaibHbI KOHTPOJIb Kak
MPOKCUMAJbHO, TaK M JAMCTAJIBHO JUId OOECHeueHHUsl aJeKBaTHOM JEKOMIPECCUM MIpU MIPSIMOMN
Bu3yanu3anuu n. ulnaris [26]. ITockonbky n. ulnaris 0OBIYHO MOXKET OBITH KOMIPUMHPOBAH B
HECKOJIbKMX MeCTax, TaKux Kak apkaaa Struthers, m. epitrochlearis mpu Hamuumu, mMemuanbHas
Ha/IMBILIENKOBasE CBs3Ka, amoHeBpo3 KK, Oomee mnucrambHO pacmonokeHHas cBs3ka OcOopHa,
OTKPBITHIN MO/IXO/ TTO3BOJISIET MPSIMYIO OILIEHKY MecTa komrnpeccuu. OJJHUM 13 OCHOBHBIX YCIIOBUI
IIpY BBINIOJHEHUH JAHHOM TEXHUKH SIBISIETCS JeKoMIpeccHs n. ulnaris aucragbHee MEAHATIbHOTO
HaJMBIIIEeNIKa MUHUMYM Ha 5—6 cM (Pucynoxk 2) [2].

[IpenmyniecTBa MPOCTON JEKOMIIPECCMM — HECIIOKHAs TEXHUKA BBIIIOJIHEHUS OIEpalyH,
BO3MO)XHOCTb TIIATEIbHO OCMOTPETh OIEPAllMOHHOE I0Ji€ U OTCYTCTBHE HEOOXOIUMOCTH B
JUITeNbHOH KMMoOunu3auuu [6]. K HemocTarkam OTHOCST BBICOKYHO 4YacTOTy PELHINBOB,
HEBO3MOXKHOCTb HCIIOJIHEHUS! TPU BBIBUXaxX WM MOABBIBMXaxX n. ulnaris, U Tak e BBbIPa)KEHHOU
nepopManui JIOKTEBOTO KaHana, cubitus valgus. B cooTBeTCTBMHM C JaHHBIMH KpPYIHOTO
KoHTpoaupyemoro uccienoBanust 70% mamuentoB ¢ CKK, nepenecmux npocTyro I€KOMIPECCUIO,
JOCTUTAIOT 3HAYMMOTO KIWHHWYECKoro ymyumenus [17]. [nuHa mnocieonepanuoHHOro pyoIa
BapbUpyeTCs B MIUPOKUX Ipenenax, Ho 9acto A0 10—-12 cwm, 4To co31aeT 3HAYUTENbHYIO YTpo3y JUIs
MOBPEXJICHUS MEIMAIBLHOTO KOXKHOTO HEpBa MpPEAIUIeubs, a TAKKE YBEIMYUBAET PUCK OO0JIEBOrO
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CHUHApPOMA B IMOCICONECPATNOHHOM IIEPUOAC U YBEIIMUYCHUSA BPpEMCHHU 3aKUBJICHH.

Muxpooexomnpeccus. B 1950 1. B xone npoBoaumMoro uccienoBanusi Osborne G. BBITTOTHSIT
pasgenenue (HUOPO3HON COENMHUTEIBHOM TKAaHM B TPOMEKYTKE MEXIYy MEAUATbHBIM
HAJMBIIIEIKOM U JIOKTEBBIM OTPOCTKOM. OH MOCTYIHPOBAJI, YTO y MAIUEHTOB C MIMONATUYECKON
HeBponarueil n. ulnaris B KK mnpoBeneHne mnpocTtoil OEKOMIPECCHH «HA MECTE» IO3BOJIAET
JTOOUTBCS PE3YIBTATOB, CXOXKUX C IMOKA3aTESIMA IPUMEHEHHUs 00Jiee arpeCCUBHBIX XUPYPTHUECKUX
Meronuk [57]. C toro Bpemenu, kak B 1987 r. Yukxemom ObUI BBEIEH TEPMHUH «MHUHHUMAJIbHO
WMHBa3UBHAsl XUPYPIush», UIMHA XUPYPTUYECKUX DPa3pe30B U 00BEM pacceyeHHs] MATKUX TKaHEeh
MOCTENEHHO yMEHbIIalTca. MUHUManbHO MHBa3uBHBIN noaxon K jeueHuto CKK npumensiercst Bce
Jarie, B CBSI3M C HAKOIJICHUEM JI0Ka3aTelIbCTB €ro 0e30macHoCTH, 3 GEKTUBHOCTH U 0oJiee HU3KOH
OTHOCUTEIILHOW YacCTOThl pa3BUTHSA OCHOKHEHUH [10]. DTOT MeTon mpeamnojaraeT COMmoCTaBUMBII
WIM HECKOJIbKO MEHBIIMA pa3pe3, [0 CPaBHEHUIO C HHAOCKOMHYECKOM TEXHUKOH, umes
MPEUMYIIECTBO B Oonbleli MOOMIBHOCTH KOKH B obmactu JIC, B pe3ynbTare 4ero JOCTUTAETCS

nexomrpeccust Ha npoTsbkennn 8—10 cm (Pucynok 3).

Pucynoxk 2. OtkpblTas jaekoMIpeccus n. Pucynoxk 3. Mukpoaexommnpeccus mpu CKK
ulnaris

B 2002 r. Taniguchi Y. et. al. onucan merox mpocToif JekoMnpeccuu O0e3 NMpUMEHEHHUs
HH/IOCKONMYECKON BHU3yaJIM3allMu, UCHONb3ys paspe3 1,5-2,5 cm. B pesynbsrare uccnenoBanus
YPOBEHb XOPOIIMX M OTIMYHBIX pe3ynbratoB coctaBun 77,8% B 19 ciuydasx, ¢ omaHUM
OCJIO)KHEHHWEM B BHJE TOBEPXHOCTHOW rematombl. Ciy4aeB HMH(EKINH, TPaBMBbI MEIHAIHLHOTO
KOXXHOT'O HepBa MpeArieybs UK 00JIe3HEHHBIX pyO1I0B 3ahuKCUpoBaHO He ObLIO [58].

B 2007 . Cho Y-J. et. al cpaBHuIM mATh MUKpoOnekomnpeccuil ¢ 10 BapuaHTaMH OTKPBITON
nexkommnpeccun, obHapyxuB 100% XopomMx M OTIMYHBIX PE3YNbTAaTOB B OOEMX Trpylmax Mpu
OTCYTCTBHH OCIIO)KHEHHH [59].

B 2010 . Jeon J-H et. al., uccnenosaB 66 manmeHTOB € MPeIONEPALMOHHBIM YPOBHEM IO
mkane McGowan 1 wu 2, nomyunn 81%  yooBIETBOPUTENBHBIX pe3ynbratoB U 3%
MOCJICOTIEPAIMOHHBIX OCIOKHEHUH B BHjIe 2 TeMaToM [60].

B 2013 r. Bolster M. A. J. et. al. Takke He HalUIM CTaTUCTHMYECKH 3HAYUMBIX pPa3IMuUil
(p=0.628) Mex Ty MUKPOIEKOMIIPECCUEHN M SHIOCKOMUYECKON TeXHUKOH [61].

Ryckie G. Wade Ha ocHoBanuu metaananusa B 2020 . mokazan, uto y 87% (95% AU, 92—
91%) nanueHToB HACTYNUJIO YAyYIIeHHUE MTOCIIe ONepalnn; Bce POpMblI JeKOMIpeccHuH in situ Obun
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6onee 23¢phEeKTUBHBIMH, YeM JIF000H THUI TPAHCTIO3UITUH; HAIIPUMED, OTKPBITAs AEKOMITpEccHs in situ
C AMUKOHJWIPKTOMUEH Oblila CBsA3aHA C O0Jiee BBICOKMMH IOKA3aTENSIMKM YCIleXa, YeM IMOJKOXKHast
TpaHcno3uuus (oTHocuTenbHbIA puck 1,13; 95% AU 1,01-1,25). B nocneonepaiinoHHOM NepUoze
y 3% (95% AU, 2-4%) nanueHTOB pa3BWIMCh OCIOXHEHHS, M JCKOMIIPEecCHH in situ ObLIH
OTHECEHbI K HAMMEHEee PUCKOBAHHBIM, XOTS B 3TOM HCXOJI¢ Obljla 3HAUNUTEIbHASI HEOIIPEICTICHHOCTb.
B uenom, 2% (95% AU, 1-3%) nanueHTOB HYXXIAJIWCh B TOBTOPHOW OINEpaiuu; OTKPHITas
JeKOMIIpeccHs in sifu Obula CBS3aHAa C HAMMEHBIIMM KOJIWYECTBOM MOBTOPHBIX OIEpanuil; i
CpaBHEHHs, CyOMBIIIEYHAss TPAHCIO3UIM ObUla CBA3aHA C S5-KPaTHBIM PHUCKOM ITOBTOPHOMU
orepaiu (OTHOCUTENbHBIN puck, 5,08; 95% JIU, 2,06-12,52) [62].

OTU uccieoBaHus ASMCTBUTEIBHO MOATBEPHKIAIOT, YTO MCIOJIB30BaHUE OOJBIIUX Pa3pe30B
HeoOs3arenbHO. Hambonee pacmpocTpaHeHHBIE YYacTKM KOMIIPDECCHM OTHOCATCS K 30HE OT
PETPOKOHIWISIpHOW Oopo3abl 10 (acumu OcOopHA, YTO HAWIYYIIUM OOpPa30oM COOTBETCTBYET
naHHou TexHuke [10].

Anoockonuueckasn dexomnpeccus. Dunockonus npu CKK Obuta Bnepsbie onucana B 1995 1.
Tsai T. M. et. al. [63]. Ouu BemONMHsUIM 2—-3 CM pa3pe3 HENOCPEICTBEHHO MEXIY MEIHaTbHBIM
HAJIMBIIIIEIIKOM U JIOKTEBBIM OTPOCTKOM C MCITOJIb30BAaHUEM pETpPaKTOpa AuameTpoM 5 MM [64, 65],
YTO TMO3BOJISJIO BBINOJIHUTh SHAOCKOMHYECKYI0 BH3yanu3anuio n. ulnaris Ha 10 cM B
MIPOKCHMAJILHOM U IMCTATbHOM HalpaBiIeHUSX OT MecTa BBeaeHus (PucyHok 4).

PucyHnox 4. Begenue sH10CKONA YePE3 MUHUPA3PES C LIENBIO IEKOMIIPECCUU

Haubonpiiee wuccnenoBaHne NaHHOWM METOMUWKH OBLIO TPOBEACHO MPOCIEKTUBHO B 172
onepausax y 148 manueHToB ¢ 96% XOpoUIMX U OTIMYHBIX pe3ynbTaToB U 4% ocnoxHeHui [66].
BONBIIMHCTBO OIMyONMKOBAaHHBIX HCCIICOBAHMIA YKa3bIBAIM HA BBICOKHH YPOBEHB XOPOIIHMX
pe3ynbratoB oT 84,9 1o 93,5% [10, 67].

bouto mpoBeneHsl TPU HMCCIEAOBaHUS, CPABHHUBAIOIIME SHIOCKOMUYECKHE UM OTKPBITHIE
Metonel. B 2009 . Watts A. u Bain G. 1. mpogeMoHCTpHupoBaan OONBIIYIO, XOTSI U CTaTUCTUYECKHU
HE 3HAYUMYIO Pa3HHMILY, B OTIUYHBIX U XOpOIUX pe3ynbrarax (p=0.229) Mex 1y 3H10CKOTUYECKIMHU
U OTKPBITBIMH METOAMKAMH, OOHApPY>KWB 3HAYUTEIHLHO MEHBINYI YacTOTy OCIOXKHEHUH B
snpockonrueckoit rpynme (p=0,044) [68]. CornacHo uccnenoBanuto Dutzmann S. et. al. (2013 1),
JOJITOCPOYHBIE PE3yNbTaThl MPH BBIMOJHEHUH O0EWX METOAWK ObUIM SKBHUBaJIEHTHBHIMU [69]. B
JIBOMHOM CJIETIOM paHA0MH3UpPOBaHHOM HuccienaoBannn Schmidt S. et. al. (2015 r.) BeiaBuiu 81,5%
XOpOIIMX ¥ OTIWYHBIX pEe3yabTaTOB B TPYIIE OTKPHITOM nexkomrpeccun u  82.8% B
SHJOCKOMMYECKON TpyIie TMpu Oojee BBICOKOW YACTOTE MOCIEONEePAllMOHHBIX TeMaToM B
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nocneanei [70].

Takum 006pazom, HET KOHKPETHBIX JOKA3aTeIbCTB MPEBOCXOACTBA YHAOCKOMHYECKOTO METOAA
HaJl OTKPBITBIM C TOYKHU 3PEHHUS JOJITOCPOUYHBIX PE3YJIbTATOB, a TAKXKE MMEIOTCS MPOTUBOPEUHBHIC
JAaHHBIE O PACHPOCTPAHCHHOCTH OCJIOXHEHUN MEXIy JIByMsl rpynnamu. [JTaBHBIM JOCTOMHCTBOM
STON MaJIOMHBa3UBHOM METONMKH SIBISIETCS TOCTHXKEHHUE COMOCTABUMBIX C OTKPBITOW TEXHUKON
pe3yabTaTOB MpU HHU3KOW TPAaBMAaTMYHOCTH TKaHEW U3 MEHbBIIEro pasMmepa JOCTyIa, U
COOTBETCTBEHHO, C paHHMM BoO3BpaiieHueM K Tpyay [71]. Heobxomumocts B 000pymoBaHMH,
JIOTIOJTHUTEIHPHON TIOATOTOBKE, 00JIee YaCThI MPOICHT MOCICONEPAMOHHBIX TEMATOM, TTPEXO/ISIINE
HEBPOJIOTHYECKUE PACCTPONCTBA B 30HE MHHEPBALMU MEAMAIBLHOTO KOKHOTO HEpBa MpEIuieybs B
pslie UCCIIeIOBAHUI Ha3BaHbl OCHOBHBIMM MUHYCAMU JaHHOW MeTtoauku [10].

[Tpu gexommpeccruu ¢ TPAHCTIO3UIIMEH BBIMOJHSIOT HE TOJIBKO paccedeHue cBsizku OcOopHa u
HEBPOJIN3, HO U mepememaroT n. ulnaris: ero uspnekatoT u3 KK u nepensuraror knepeau [5]. [lpu
3TOM MPOMCXOAUT OTHOCUTENIBbHOE YAJUHEHHe n. ulnaris, mpekpamiaercs €ro HaTsHKeHHe IpH
crubanuu. Henocrarkamu — aHTepu3anuMu  SABISIOTCS — TpaBMmaruzauus n.  ulnaris, ero
JIEBACKyJIApU3aIisl ¢ TOBpeXJAeHueM BeTBed [6]. Paspaborano nBa BHJa TP